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Foreword

In Britain, the tax-payeréoays the lion’s share of the national bill for medicines
through the tax-supported NHS. _ _ _

There can be no doubt that the supplier of this long list of compounds, new
and old, the ﬁ_ha_rmaceutlca_l industry, gets a bad press. | am personally per-
suaded that this is at least in part because today’s newspaper, radio and tele-
vision producers, researchers, newscasters and programme people are generallr
young, attractive and healthy. Compared with older people, they have been well
Ero_tected from illness and consequently have little appreciation of the contri-

ution medicines now make to the qualy(tjy 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 number—less than
a score out of the thousands of compounds provided under the NHS—nhave
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
treatments. So an important 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 market place— homoeopathists, acupuncturists and
so on—of being completely dominated 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. 1 still get plenty of letters and remarks 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
computer-directed regimens—a sad reflection of the profession’s willingness to
accept modern technology and start to record clinical details in easily accessed
computer data-banks! . .

So it is very aPt that just at the moment Professor George Teeling Smith
and his expert colleagues got together and now ﬁu_bllsh their discussions about
how health professions can measure health, which is what the patients and their
relatives naturally have become primarily interested in, now that we can treat
effect{velytso many diseases which were masters of our hodies and fates in the
recent past.



X Foreword

| therefore hope that this book will be very widely read, very widely discussed
and that it will stimulate more work in this important field. | 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.

Professor Sir John Butterfield
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1
Introduction

~ George Teeling Smith
Office of Health Economics, London

This book is subtitled ‘a practical approach’ to measuring health. This might
suggest that the techniques are already well established, and the methods of
measurement are now straightforward. However, this is far from being the
case. As some of the subsequent chapters will demonstrate, much research is
still needed to produce universally accepted and validated methods to measure
the 'quality of life” of patients before and after medical or surglcal treatment.
Nevertheless, pharmaceutical companies, medical research workers and doctors
as @ whole should already be becoming aware of the importance of meas_ur_mgi
‘health” in social and economic terms as well as in narrowly defined clinica
terms. The traditional approach of recording ‘symptoms’alone is rapidly gmng
way to the measurement of patientslwell-being in much more broadly"define

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 pharmaceutical manufacturers. However, the new
development in the late 1980s is that these questions are now be_m% asked in
qganttltatlve rather than purely qualitative terms. That 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 attempt
to validate the techniques of measurement as an attempt to demonstrate the
extent of success from a particular treatment, _
~ Certainly in many cases— for example heart transplants—the improvement
in quality of life is so dramatic that ang one of a variety of techniques of
measurement will easily demonstrate the benefit of the operation. However, in

1



2 G. Teeling Smith

more marginal treatments, it is still often the method of measuring health rather
than the treatment 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 meantime existing techniques are already being used, and
this book describes these techniques and their Fracncal 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 at a serious disadvantage when others are
already using the techniques, and contributing positively to their development.
That is the importance of this book. . _

First, however, it is useful to look hack 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 primarily on ‘clinical
Impressions’. If a form of treatment appeared to benefit some patients it was
accepted as being of value. These early clinical impressions as we now know,
could be serllousli/) misleading. The practices of ‘cupping’ and bleedin Fatlents
have long since been abandoned as doing more harm than good. But in the
nineteenth century they were judged to be valuable forms of th_erap?/. 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 mistrust 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 treatment. 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 pharmaceutical
can now be marketed without substantial evidence of its efficacy and relative
safety based on well conducted clinical trials. The same approach is becom-
ing widely accepted amongst surgeons. Thus the traditional reliance on clinical
|m$ressmns has given way to dependence on controlled clinical trial evaluation.

he 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 attempted to demonstrate that clinically successful
treatments could sometimes also pa¥ off in economic terms. A typical early
example was in the control of tuberculosis. The first publication from the Office
of Health Economics in 1962, Progress against Tuberculosis, showed that the
‘conquest” of tuberculosis saved an amount equal to half the total cost of all
medicines prescribed for all diseases under the British National Health Service.
More recently, a publication by Teeling Smith and Wells in the Pharmaceu-
tical Journal’ (10 August 1985), has shown that the hospital savings throu%h
better treatment of just nine diseases resulted in savings which exceeded the
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cost of all Health 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 that these traditional measures of the
‘success’ of treatment are no Ion%er always relevant. For example, in the 1960s
calculation on tuberculosis, much of the saving came 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 u.nemplo_%ed. There is, therefore, no economic
saving. Furthermore, although it is possible to show a dramatic 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 qam. . _

There has been an.e(iua va dramatic effect as a result of the cha_n?(mg J)attern
ofmortahty._A?am, in the 1960s, tuberculosis was typical, in that it killed young
adults—as did lobar pneumonia and other infectious diseases. Thus a reduction
in mortality 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. With 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. _

hus the economic arguments 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 that WeII-belng_as opposed to wealth is consid-
erably increased by reducing sickness and extending Iongevn¥. Thus economists
have Taced the challenge of quantifying this increase in wel -beln% by measur-
ing the ‘quality of life"In addition to measuring its length. It can be argued, of
course, that health is only one of many factors which affect a person’s quality
of life. However, the fact that at present health has been singled out for atten-
tion in this context in no way reduces the importance or validity of measuring
health-related WeII-belnt\;/.V o

More generall(ljy, the World Health Organization has for many years been
advancing the idea that ‘*health’ should be more broadly defined than merely
the ‘absence of disease’. WHO has advocated that good health should be rep-
resented by complete physical, mental and social well-being. That is, ‘official’
thinking has moved a long way away from measurlnﬂ ‘health’ as somethmﬁ
which one quantifies with a clinical thermometer or a sphynomanometer. Healt
concerns the whole person, and their relationship with the society in which they
live. This, aFam, lies behind the new approach to measuring the state of a
person's health by measuring their quality of life in the health” context.
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In more practical terms, the measurement of (?]uality of life has become in-
creasingly important because of the present fashion for cost-containment in
health services. It has become much more essential to demonstrate guantifiable
improvements in well-being in order to justify the cost of achieving it. But even
more important, it has become essential to quantify the benefits of therapY. in
order to set them against the inevitable risks of modern treatments. Mere clini-
cal measurements or anecdotal evidence that patients ‘feel better” has not been
sufficient to contradict the belief that a particular treatment 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 human hazards of a medicine against its pre-
viously unquantified social benefits. If such equations had been available in
quantitative terms it is quite possible that some treatments which have been
withdrawn from the market could still be available to be prescribed in suitable
Cases.

Figure L Teeling Smith Risk-Benefit Matrix

_In this context, the ‘Teeling Smith Risk-Benefit Matrix’ is relevant. It is
illustrated in Figure 1 One axis shows the relative risk of a treatment, and the
other the relative benefits. If the risks are negligible, the treatment is acceptable
however trivial its benefits. If its risks are severe, they are only justifiable if
the benefits are dramatic—for example, a lifesaving treatment for cancer or
AIDS. What is self-evident is that serious risks are never justified if the benefits
are trivial. However, an important aspect of this risk-benefit matrix is that a
treatment may shift its position both according to the type of patient being
treated and according to the national economic Situation.

~ Chloramphenicol 15 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 matrix. 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
moderately severe conditions than it would be in western societies which can
afford much more expensive but safer alternatives.

That digression nicely illustrates the subjective nature of ‘acceptable’ ben-
efits, But It also underlines the |mPortanc_e of the measurements themselves.
Without some hard quantification of both risks and benefits, judgements on the
acc_epdt_abnny or otherwise of a medicine must be based on pure speculation or
prejudice. L - :

1Jhus in the 1980s it is possible to make a convincing case for the importance

of measuring the _‘quallty of life’. What will become clear in succeeding chaf)ters
|sb%h.at éhere 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 important
development with the use of the so-called ‘time trade-ofF technique, which
requires #)atlent_s 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. o

The problem is that 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. Meantime, 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 mea-
surement of health should not be allowed to cloud the principal issue. Classical
cost-benefit analysis and simple measurement of medical signs and symptoms
?re tno Ic%nger sufficient in themselves always to justify the choice of a new
reatment.

What matters in the last decades of the twentieth century is how the patient
feels, and not what the doctors think he ‘ought’ to feel, based on clinical mea-
surements alone, This is an important development in medical ph|Iosquhy, 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 qumk_ly
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
aBFroac . The techniques it describes may not always be immediately applic-
able or fully validated, but physicians and others concerned to be at the leading
etdge 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

o Sonja Hunt _
Research Unit in Health and Behavioural Change, Edinburgh

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

Definitions of Health

Exactly what is meant by the term ‘health’ can often only be inferred from
the way in which the term is used. A decline in overall mortality rates in a
Populatlon may lead some writers to conclude that ‘health” is improving; the
act that 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 measure
something it is vital to know what that something cansists of, any consideration
of health measurement must begin by d|3ﬁell|ng, as far as possible, the semantic
confusion which bedevils the term ‘healtn’, o

There is, unfortunately, little general agreement on definitions of health and
attempts at clarification have ranged from suggesting the mere absence of dis-
cernible pathol?_% to an all-encompassing focus on ‘physical, social and mental
well-being’ (WHO, 1978). For the purposes of measurement, 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 hiomedical nomenclature which reflects the interest and
responsibilities of the medical profession. The diagnosis of a disease involves a

1



8 Sonja Hunt

labelling process orientated to the problems of treatment 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 armamentarium of diagnostic technollogr. The assessment
of the presence of disease is, obviously, a task for the medica Eractmoner, but
the incidence and prevalence of disease in a population may be measured by
reference to mortality and morbidity data.

[lIness

IIness, on the other hand, may be defined as the experience of some distress or
discomfort based upon an individual’s perception that some change has occurred
in customary function and/or 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, feelmgis of unease, to
which the individual has become accustomed. A person may feel ill, but not have
a disease, or conversely may come to attract a medical diagnosis without feeling
ill, for example in many cases of hypertension. The Ian?uage of illness is that
of the vernacular and is orientated towards problems of existence and coping
which are of concern to the patient. The measurement 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
iliness, 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.
Neither illness nor disease necessarily implies sickness and, of course, sickness
behaviour may be observed in the absence of either illness or disease. Measur-
ing sickness may involve utilization rates of various medical specialties, or the
assessment of sickness/ahsence 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 judgement as in the term ‘a healthy attitude’ which co_m'ollcates the issue
further. Health, 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 judgements 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, fee_hngi good, having the capacity
for wholehearted enjoyment of life, being physically fit and so on (Herzlich,
1973; Hunt and MacLeod, 1987). In any event, the basic material upon which
to base scales of reliable measurement is not currentli/ 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 important
one from the point of view of measurement since it accounts for the diversity of
content and emi)hams of the variety of so-called health indicators. The ambigu-
ity of some health measures is attested to by the fact that the same instrument
may turn up under rather different rubrics, for example, the Nottingham Health
Profile, which is described later, has been referred to as an indicator of health
status, a quality of life instrument and a measure of perceived distress.

The Purpose of Measurement

Clearly, the reason for measurement being deemed necessary is closely related
to the variables that are to be measured. The extent and pattern of diseases
in a population, for example, is important for the understanding of the overall
impact of medical services, public health activities and social and economic
conditions on health. This will requwe_ studies of an ep|_dem|ploF|c_aI nature,
which may, of course, also be of value in assessing the aetiological significance
of certain factors. o _

At the clinical level, the purpose of measurement may be to gain information
about the ﬁre-treatment status of the patient, which may have implications for
both the choice of treatment and the outcome of that treatment; to assess the
relative efficacy of various forms of therapeutic intervention; to measure the
impact of treatment upon the patient, rather than upon the disease; to monitor
?ost-treatment progress; to compare individual and group responses to different
orms of treatment.

Doctor-Patient Discrepancies in the Assessment of Interventions

Medical care and treatment have proceeded almost since their inception with-
out the apparent need for health measures which go beyond the judgement 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 judgements 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



10 Sonja Hunt

relatives. The authors found that in the opinion of the doctor concerned, all
the patients had improved after treatment. 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
exPIal_ned_ once it is realized that each group based their judgement 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 cpmg[a_med. The patients were judging in relation to their
previous feelings, their ability to function and by their enhoyment of life. Rela-
tives had noticed irritability, mood changes, lethargy and hypochondria, as well
as deterioration in sexual energy and activity. o

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
treatments (Orth-Gomer et al., 1979). Research on low back pain has shown
even less a%vrleement on whether therapy has provided relief (Thomas and Lyt-
tle, 1980). Moreover, doctors’ assumptions about clinical symptoms which they
feel ouPht 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
treatment for breast cancer, it was found that nausea, vomiting, constipation
and total alopecia were more frequent in women on cytotoxic druqs. However,
this was not reflected in their feelings of well-being which actually rose over
an eleven week period ﬁPrlestman, 1986). It was concluded that the symp-
tomatic relief resulting from tumour 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
exg_erle_nce recurring symptoms and distress this has little impact upon their
subjective evaluation of their overall quall(tjy of life,

elatively few indicators have attempted to measure or even record the per-
ception of the individual in relation to improvement and/or 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
himself/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 human 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 treat-
ment, has manifested itself in many guises. Most often, the patient’s rating
of their feelings, functioning and/or symptoms is elicited via some form of
8_uest_|onna|re, ut the resulting information may be referred to variously, as in-

icative of ‘quality of life’, ‘well-being’, ‘socio-medical data’, ‘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 onlﬁ, to date, defy measurement because of lack of definition, but
are o closely bound to the hopes, fears, values and expectations of individuals
as to be unsuitable for making judgements about groups of patients or indeed
about any patient in particular. o .

On the other hand, the fact that most guestionnaires focus upon the negative
aspects of function and experience is quite practical, since there tends to be a
greater commonality in relation to that 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. o _

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 subjfectlve assessment may elicit more practical interpretations of the
meaning of the impact disease and treatment have on comfort whereas ‘objec-
tive” indicators may merely be projections of professional moraes. On the other
hand, such measures will" lack Fower if they are not convincing in the eyes
of clinicians, technicians, manutacturers of drugs and equipment, whose ori-
entation is towards ‘hard data’. Health measures must be acceptable to those
on hoth sides of the intervention at issue, for their capacity to enlighten the
investigators and their appeal and appropriateness for patients.

Types of Health Measurement

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.
Attempts to introduce areas of more concer to patients are represented b
functional measures such as the Sickness Impact Profile (Bergner et al., 1976;
1981) adapted for use in Britain as the Functional Limitation 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 persgectw_e of health problems
is the Nottingham Health Profile (Hunt et al., 1986). This is a short 38-item
questionnaire couched in the vernacular, which taps felt distress in the areas of



12 Sonja Hunt

hysical mobility, pain, sleep, social isolation, emotional reactions and energy.
he main advantage of this Profile is its brevity and its acceptahility to patients.
Within the six sections items have been weighted based upon lay judgements
of the relative severity of the different experiences implied by the items.

Use of Health Measures in Clinical Care

The majority of medical Practitiolners 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
reater importance, for example, concerns with family, work or leisure pursuits.
oreover, some criteria of function which may be used by the doctor to assess
recovery, |?nore other aspects of life. For example, one study showed that return
to work following myocardial infarction was at the expense of other activities,
leisure pursuits and Sex life in particular (Finlayson and McEwen, 1977).

The treatment of mild or moderate hypertension provides a good example
of the need for some adjunct to clinical outcomes. It is becoming well known
that manly antihypertensive therapies have side effects. Cognitive impairment,
memory [apses, anxiety, sleeg dIS unction, and impotence have all been reported
(Bulpitt, 1982; Pickering, 1 72. 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 customary enjoyment will have implications for harmonious and intimate
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 fo be a normal
satisfying life may outweigh an>f/ possible benefits of medication. Effects on
dal(|1>/ life are a Frlmary cause of lack of compliance to medical regimens. A
study by Dunnel and Cartwright (1972) indicated that 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 treatment. Non-compliance may be (I]une logical from
the patient’s point of view; _feeIm% better, the occurrence of unexpected and
unexplained side-effects or signs of drug toxicity are all good reasons for dis-
continuing treatment. Solutions to non-compliance tend to be seen in improved
doctor-patient communication and education. Conrad ((11_985) 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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gl_ly Eepresent an attempt by the patient to assert control over his or her own
isorder.

This emphasis on mutual decision-making would seem to indicate the value
of !nclludln% 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 ?0 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 consiaerable uncertainty of prognosis. Cancer patients are an example of
such a %roup, Individuals or certain categories ofPat_le_nts may be at higher risk
of psyc ologlcal disturbance in the early stages of clinical treatment and there-
fore might benefit from specialized care and support. In addition, in the longer
term, questionnaires can assist in monitoring ﬁrogress and add an additional
perspective to clinical assessments, which mignt 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 Priestman 31985) especially
where this is used following surgical treatment to treat possible micrometasta-
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 %uallt of life, further refinement was needed. A prellmlna_r?;
study of the use of the Nottingham Health Profile illustrated this approach wit
cancer patients (Hunt et al., 1986()). Of new patients attending for radiotherapy
it was found that approximately 20 per cent experienced little or no evidence of
distress as measured by the NHP. 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 af diagnosis and at the end of therapy, with
those with the worst problems at diagnosis showing little improvement after
treatment.

Patients with skin cancer showed least distress in perceived health at time
of diagnosis and there was a considerable improvement following treatment.
The data suggested that diagnosis engenders a great deal of emotional distress,
Partlcularly In females, but much of this has dissipated by the start of treatment.
na 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 althouqh this may reflect the fact that they formed an older age group.

In a small groug of patients who were attendlnﬁ for follow-up and” who had no
residual disease the scores were fairly low. In a categorle_s of cancer patients
there was a considerable range in scores on the NHP, 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 groupin% extra supf)ort
can be %lven to those with the greatest expressed problems. This may allow
extra help to be given to those who do not complain as well as those who are
more vocal in expressmgi 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. _ o

A further use of ﬁatlent self-assessment is in the£033|ble prediction of prob-
lems which do not show up on clinical examination. A study of pregnant women,
monitored throu?h the period of their pregnancy, showed that scores on a stan-
dard measure o Percelved health problems, particularly in relation to social
isolation, a lack o en.erqy, sleep disturbance and emotional upset, were associ-
ated with future medical and social complications éHunt et al., 1986).

A deterioration in a patient’s condition, or indeed an improvement, does not
always manifest 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 instruments to be
included because they are available, rather than because they are suitable for
the particular circumstances. In fact, if the results obtained are to be of a.n?;
practical value health measures must be chosen very carefully and used wit
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 measure for use as an adjunct to clinical assessment
will be optimized where the following factors are taken into account.

The Relevance of 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 treatment. For example, there would be no point in usmﬁ an
Instrument like the Sickness Impact Profile if the outcomes were likely to have
I%t_lle effect on function, but rather more likely to have an impact on intellectual
ability.

The Reliability and Validity of the Instruments

For a questionnaire to give consistent results relevant to the issue under mea-
surement it should have undergone extensive testing for reliability and validity
and most reputable instruments will be accompanied by details of this. Relia-
bility is normally established by a test/retest method and is, of course, closely
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related to the sensitivity and specificity of the instrument. 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. . . o .
Validity testing will take the form of running the instrument 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 Nottingham Health Profile, for
example, scores on the questionnaire were compared in relation to utilization of
medical services, on the assumption that those who manifested g_reater 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 (Hunt et al., .1986?. o N
Very often questionnaires used in clinical situations have not been sufficiently
tested for {ellablll(tjy 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 of the Instrument

Itis important to know with which types of groups the instrument has previously
been used and with what result. Is information available about its apﬁllcablllty
to certain categories? For examFIe,.a study of the effects of chemotherapy 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’ Eroﬂle of, say, angina patients is of little
value if there is no way of knowing how their scores compare with ‘normal’
individuals of the same age and sex. Since social class is also known to affect
Relallghlexperlence (Hunt et al., 1985) some information on this will always be
elpful.

The Sensitivity to Changes Implied by a Particular Treatment

There is little L)oint in including a health measure in clinical assessment if it is
unlikely to pick up the probable effects of treatment. For example, some drugs
m?/ 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 instruments is necessary in order
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neither to over- nor to underestimate the value of the treatment 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 readln%agle 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 terms which are
not completely understood by patients. This leads to misunderstandings 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 terms of the time and patience required
to fill out a (1ue§t|onna|re IS an important consideration, partmularlY if he or
she is seriously ill. A huge battery of instruments 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
Bracucal problems for elderly persons who may find it difficult to hold a pencil
ecause of arthritic fingers or who may have mislaid their spectacles.

Who Will Code and Analyse the Questionnaires?

Lengthy questionnaires with comﬁlex 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 summary, when choosing a health or ‘quality of life” measure to be in-
cluded either in clinical assessment of individual treatment or in a big trial, the
reliability, validity, acceptability and cpmparabllltK are of prime importance. If
such measures and the information derived from them are to be taken seriously
tat Icteast ?s much thought should be given to their choice as to the choice of
reatment.

— =

Use of Health Measures in Clinical Trials

The usual form of a clinical trial is that it is prospective and involves the
random assignment of patients to different treatment groups, one or more of
which will be a control. _E_I|g|b|l|ty criteria and details of the intervention to
be tested are clearly specified and" there is prior identification of primary 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
g?ogt significant differences between groups. Ideally, such a study is double
ind.

The introduction of patient assessment of outcome into such a desiﬂn poses
a_Freat 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. Marks on a piece of paper may be
percelved as of little value compared with the familiar 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 instrument and of the reason for its inclusion. Where this is not the case,
administration of the questionnaire ma¥_ become lax or even omitted altogether
if staff are ‘too busy’. Obviously, in a clinical trial variability in administration
will lead to results which are of equivocal worth. _

The consistency of administration of questionnaires, the location where they
are filled in and who else is present, will also affect comparability 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 treatment
group the patient belongs. _

The setting in which questionnaires are %lven needs careful thought. A busy
outpatient clinic is not the ideal location. It the instrument is filled in at home
other family members may influence the answers. Whichever setting is chosen,
_subsequent administrations must be given in the same place; this requirement
in itself may determine the location. = o

The time available for the completion of a health measure will influence
the choice of instrument. 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. g1961),. 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 rehabﬂﬂz of the data. The frequency
with which a questionnaire is given can affect the conclusions drawn from it.
Where repeat applications are necessary too infrequent an administration will
mean that transient effects are missed, but too frequent presentation may lead
to contamination 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 Eatlents r_eﬁard 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



18 Sonja Hunt

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
manner which convef/s the message that its completion is not a serious matter.
Questionnaires should aIwaKs be checked for the comprehensiveness of their
completion as soon as they have been obtained from the patient; leaving them
to Xﬂe up before checking may allow errors and omissions to multiply.

_All of these issues are m_a?nlfle_d when multicentre trials are In progress,
since there may be substantial variability in the circumstances of administra-
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 that participation in the trial
may itself have an effect on patients’ well-being, and for this reason changes
in treatment groups and placebo groups should always be compared with any
changes in a control Proup and with comparison scores if available. Experi-
mental groups may also be affected by increased attention or better nursing
care.

Providing that these difficulties are recognized and systematically addressed
health measures 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 important information concerning the interaction
of the patient with the treatment 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 summary results.

The inclusion of some measurement of the impact of treatment 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 treatment is being planned. The decision to
apply a new therapeutic technique requires an appreciation of the total |mEa_ct
it may have, not solely the biomedical effects. A lowered mortality risk in
exchange for an impoverished and difficult life ma% not be congenial to many
people and a desired outcome of clinical trials must be the limitation, 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 comparability 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 Iangfuage and used. This
procedure is totally inadequate and there are a number of steps which must be
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followed systematically if there is to be the same de?ree of confidence in the
translated ‘instrument ‘as there is in the original. Full details of the problems
of cross-cultural adaptation have been given elsewhere (Hunt, 1986) but at a
minimum the following procedures need to be employed:

the obtaining of multiple translations based upon thorough discussion of
conceptual and semantic 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 and/or 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 at this stage it is found that some of the translations are not ‘natural’
to common speech and are expressed in language which is too literary. After 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 ma?]/ arise and must be corrected.
~ Aftera 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.

Where 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 (Hunt 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 hecause
of time constraints. However, there is little point in going to a great deal of
administrative trouble to include a measure if the data obtained from it can
bedusnﬂably disregarded. Moreover, lack of time indicates lack of forethought
an dogs not auger well for the smooth running and scientific rigour of the
research.

Conclusion

Even a modest effect of treatment _reFimens on a patient’s lifestyle and well-
being raises important issues, especially when the outcome of treatment 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-
creasmgly robust scientifically and are of particular validity in that they raise
and address issues fundamental to the function of medicine—the maximization
of enjoyment and meaning of life even in the presence of illness. It is vital, how-
ever, that such instruments are used properly and taken seriously by clinicians,
health personnel and patients alike.
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Background

The term ‘measurement’, 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 markedly with
the attempts 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 varylnqboplnlons as to how 1t might be reﬁresented, and on whether it
could or should be quantified. As a consequence there have been a number 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 loraqt!ce. .

Health status indicators may be classified according to a number of charac-
teristics, and a distinction is sometimes drawn between indicators on the basis of
their format—single composite indexes and multidimensioned and irreducible
profiles, The use of the term ‘profile’ or ‘index” in the naming of some mea-
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

23
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quality of life measure, irrespective of their format, much of the methodology
of health status measurement being, in any event, common to all types of in-
dicator. An additional note on terminology should also be made at this Romt.
The actual mechanisms used to record health status measurement, be t %y a
questionnaire or physician-led interview or simply a checklist, are referred to
here as measurement instruments. This does not |mpIK that they possess any
particular level of refinement or accuracy, or indeed that they are capable of
expressing observations in a quantitative form, merely that they provide the
means for capturing information on health status.

Mortality and Morbidity

At a time when infectious diseases were more commonplace and their ultimate
outcome was often fatal, the use of mortality data would have been a reasonable
Proxy measure of health status in the population There have, however, been
undamental 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
relat|veI4v 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 that achieved in the first 30 years of this century. Nevertheless, in the
absence of any more suitable measure, mortality data, expressed as standardized
rates, have been used as a proxy for health ‘status in the population and in
determining the allocation of health care resources. Mortality 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. _ o

Morbidity 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. Information of this
t?]/pe Is sometimes difficult to interpret. Environmental factors, unrelated to
the provision of health care services, such as weather 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 InStab_IhtY of these data. Where population health status
is concerned it may be difficult to select diseases which are good markers for
the B_urposes of comparison over time, or between populations. Mortality and
morbidity data essentially categorize individuals in terms of a single event—
death or illness. The health status of individuals in the first category is clear
and generally speaking unequivocal. Where ill ﬁeople 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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Measuring 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 Hammurabi specifies the penal-
ties and rewards for the surgeon in his treatment 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 Nightingale devised
a scheme for describing the health state of patients on discharge from hos-
pital usm% 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 fragmented research effort in this field, and irrespective of the
form or function of the eventual instrument, 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 that different
levels/states are identified. A descriptive system is required in"order to make
the simplest form of measurement possible, that is to establish a relationship
between a subdect (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 measurable as-
pects of health or upon an existing definition, for example that of the WHO,
expressed in terms of social, emotional and physical well-being. No matter how
the descriptive components of the indicator are specified, researchers are at this
point effectively limiting the extent to which their instrument is practically ca-
pable of registering different aspects and levels of health status. Those elements
which are not explicitly included in the desquﬁtwe system will not be fully
represented and any subsequent efforts to WEI? t 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 intimate knowledge of the condition and its impact
on the patient. Where 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 important
considerations, in"themselves. _ o

~ The ﬁroblem of de5|gnmg| a comprehensive descriptive sr_stem_may be tackled
in anotner way, so as partially to overcome the difficulty o Judqlng 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 material about the effects of ill health on
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usual functioning and quality of life. These data might be expressed in terms
of statements made br 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, Breferably one in which the use of language |s_5|mgle, non-
technical and unambiguous, and which is compact enough to permit subsequent
valuation. The processes involved in this ‘bottom-up’ a&proa_ch are likely to be
every bit as judgemental as those which characterize the prior specification of
the top-down’ strate%y. Some of the researcher’s ideas about how the descrip-
tive material should be organized will inevitably influence the direction of the
data analysis. Techniques such as multidimensional s_calm% 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 measurement are possible using a_d_escriFtive 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 permit-
ting the magnitude of changes in health status to be observed and measured.
Introduction of a valuation system raises additional ﬁroblems however, and two
issues in particular will have to be considered—wnose valuations should be
sought, and how should these be derived? The case might be argued for se-
IecthT 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’, thez 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. Ultimately, of course, since decisions have to be taken
about the allocation and use of health care resources, it muiht 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. Multiple” reference groups provide much needed information about
the variability in scores which may arise from different subject groups.

While the construction of a soundly based scoring system is an important
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requirement in developing a useful indicator, not all researchers have been con-
cerned with a detailed examination 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 numeric scale using one of a variety of models (e.g. Guttman).
The scoring system might be so arranged that commonly occurring health states
were given the highest weighting and the least common state, presumed to he
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. Orth and Wegener, 1983). Stevens
(1966f) distinguishes between three types of scalmgi procedure which have been
used for measuring non-physical stimuli comparable to health states, for exam-
ple the seriousness of crime (Sellin and Wolfgang, 1964). Magnitude estimation
IS designed to elicit valuations directly from subjects. A single health state might
be designated as a reference state b{ the experimenter and this would be as-
signed a unit value. The subject is asked to indicate the magnitude of the ratio
between that reference state and other health states and to express this ratio as
anumber. If states B and C scored 4 and 8 respectively when comBared to the
reference state A (with its pre-assigned value of 1), then that 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. Where the rank order of states
has been established prior to magnitude estimation then it is permissible to work
with successive pairs of states, rather than continually making judgements with
resgect to the reference state. - _ .
ategory rating, in one or other of its variants, forces subjects to classify
states into one of a limited number of ordered categories. These cateﬁorles are
sometimes represented as being separated by equal intervals, although this is a
difficult assumption to sustain. The typical rating scale will at 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 magnitude estimation, does not suprort
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 number of categories is equal to the number of health states.
The mean rank sum based on the pooled responses can be used as scale values



28 Paul Kind

for the group as a whole and correlation coefficients (Spearman’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
at which they consider a state should be located, #‘unlmﬁortant’; ‘extremely
serious’) or by a numeric value (0; 100). The scores for each state are obtained
byb_5|mply measuring the distance along the line that has been marked by the
subject.

FJaired comparisons methods require subjects to make judgements about pairs
of states, essentially answering the question ‘is state A worse than state B?” No
estimate is made of the magnitude of the relationship. Judgements about all
pairs of states are required for the original model and this typically necessitates
nX(n —1)/2 judgements, although modifications to the procedure can circum-
vent this limitation 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 measures of internal consistency are easily
calculated and can be used to indicate the quality of the subjects’ performance
and the extent of any agreement amongst them. _

The measurement 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 measurement properties are likely to be limited in
their usefulness and prone to misuse for purposes which they are intrinsicall
unable to support. In particular the arbitrary use of numbers to designate dif-
ferent levels within an indicator may lead to their sFurlous use as weights or
valuations. Care 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 measurements (the arithmetic mean can Ie?|t|mately be
computed as a measure of central tendency, for example). Nominal and ordinal
scales produce data which are esse.nt[aIIY qualitative in character and should
be subjected to non-parametric statistical tests (the mode or median would be
the appro?rlate_ 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 Method

The selection of the procedure for_elicitinﬁ or generating valuations from sub-
jects is crucial in two respects. Firstly, the scaling method which is a_doFted
may require multiple ratln?s of health states and this can prove impractical 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 that a single subject is exposed to onIY one
segment for the Purposes of collecting repeated ratings. This in turn calls for
correspondingly larger numbers of subjects, so that suff|C|entjudg1em_en_ts 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 judgements made by indi-
vidual subjects, as with the method of paired comparisons. The single subject’s
preference matrix in this instance cannot be analﬁsed 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. S _ . .

The second consideration in selecting the scaling procedure is the measure-
ment properties of the resultant scale. As has already been observed, the use
of number is no guarantee of any arithmetic properties whatsoever in the final
instrument. Their association with health states in some circumstances merely
serves as a convenient labelling device. Some lorocedures give rise to scales
with well-recognized measurement properties, although these cannot be auto-
matically assumed, especially where the scaling process has been inadequately
implemented or where the statistical analﬁsm has been incomplete. Computing
the relevant goodness-of-fit statistic can be a useful safeguard against incau-
tious optimism. Violations of the theoretical assumFtlons upon which a scaling
method is based should be critically assessed. A clear example of this can be
seen in respect of the Nottingham Health Profile (McKenna 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 examination of the empirical data can
onllr create additional problems in a research area already fraught with diffi-
culty.

S%/nce no standard measures exist aﬁainst_ which the scoring systems of health
status indicators can be validated, there is continuing controversy about the
relative super|or|t?/ 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 material has been shown to
influence raters’ responses (Llewellyn-Thomas et al., 1984). The different mea-
surements of temperature on Fahrenheit and Centl%rade scales can be simply
resolved and observations on one scale may be transformed into correspondmg
values on the alternate scale. Health status measurement has not yet reache
the ﬁom_t 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 Fart 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 (FLIC) was developed to meet the need
for an evaluative instrument which was capable of detecting changes in patients
across a range of dimensions, nottjust 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 cIergFma.n. An unspecified number
of patient interviews were also conducted to establish important aspects of daily
functioning—as seen b% patients themselves. The panel considered the review
and interview material before producing an initial 92-item version of the Index.
|tems which were too specific, or unclear, were eliminated following field testing.
Subsequent validation exercises were conducted and with further refinement led
to a final 22-item questionnaire. _ o

The method of scoring this instrument is somewhat unusual. A scoring line,
as used in visual analogue scales, is divided into seven categories and the patient
records their response by making the point along the line which s/he feels best
corresponds to their current state. Responses are then scored by taking the
nearest category boundary to the visual analogiue score. Scores for individual
questions range from 1to 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 ‘normal’ or optimal responses. Although
the scoring system is based on ordinal categories, and the ratings for (iuestlons
appear to be aggregated across distinct dimensions, scores on the FLIC index
are reported to be significantly correlated with scores recorded on the Karnofsky
Performance Status Index as well as with measures of psychosocial function.

The QL-Index (_Sﬁltzer, 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 material which forms the basis of this instrument. 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, dallﬁlhvm , health, support and outlook (see Table 1).
There are three levels within each dimension and the patient is given a score of
0, Lor 2 according to the assessment of the examining physician. The scoring
system was designed along the lines of the Apgar scale (Apgar, 1953) and it Is
difficult to see how essentially ordinal categories can be combined to create a
truéy quantitative measure. . .

oth these specific indices were develoi)ed_to meet a growing need for in-
strumentation which would aid in the evaluation of treatments within a single
disease process. One index which is widely used as a quasi-generic measure of
health status is the Karnofsky Performance Status Index which while or|g1|-
nally designed for use in assessing patients with Iun% cancer (Karnofsky et al.,
1948), has been incorporated in a wide ran?e of other settings. Originally de-

vised as part of an evaluative study of the palliative treatment of lung cancer, the
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Table 1 The Spitzer QL-Index

Ascore of 2, Lor 0 is given according to the physician’s assessment of the patient during
the past week

Activit

2 Hagbeen working or studY,m_g full time, or nearly o, in usual occupation; or manag-
ing 0\{\In household; or participating in unpaid or voluntary activities, whether retiréd
0r no

1 Has_heen working or. studym? in usual occupation or managing own household or
participating in unpaid or voluntary activities; but requiring major 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

Da||l_¥ Living R , o _ _ _

2 Has been self-reliant in eating, washing, toiletting and dressing; using public trans-
ort or driving_own car _ _ , _

1 Has been requiring assistance (another person or special equipment) for daily activ-
ities and transport but performing light tasks ,

0 Has not been managing personal care or light tasks and/or not leaving own home
or institution at all

Health

2 Has been appearing to feel well or_reportmq feeling ‘great’ most of the time .

1 Has been lacking energy or not feeling entirely ‘up to par’ more than just occasionally

0 Has been feeling very ill or ‘lousy’, seeming weak and washed out most of the time

SUP}FOFT . . T -

2 The patient has been having_good relationships with others and receiving strong

support from at least one ,famllx member and/or friend _

1 Support received or perceived has been limited from family and friends and/or 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’ circumstances , ,

1 Has sometimes been troubled because not fully in contro] of personal circumstances
or has heen having periods of obvious anxiety or depression. =

0 Has been seriously confused or very frightenéd or consistently anxious and depressed
0r unconscious



32 Paul Kind

Index is an 11-point scale describing the extent of a Fatient’s independence and
his ability to carry out his normal activity ésee 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 examination or inquiry at the time. Since its publication this
Index has become embedded in the literature as perhaps the classic measure of
its tyBe. 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 Performance Status Index

Definition % Criteria

Able to carry on normal 100 Normal; no complaints;

No special care needed no evidence of disease
90 Able to carry on_normal

activity; minor signs or
symptoms of disease

80 Norma] activity with effort;
some signs or symptoms of
disease

Unable to work. Able to 70 Cares for self. Unable to

live at home, care carry on normal activity or to

for most personal needs do active work. A vargmg amount
of assistance is neede

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 40 Disabled; requires special
Requires e(iuwalent of care and assistance
institutional or hospital care

Disease may be progressing

rapidly

30 Seve[el?/, disabled;
hospitalization is indicated

although death not imminent

20 Very sick; hospitalization
necessary; active supportive
treatment necessary

10 Moribund; fatal processes
progressing rapidly

0 Dead
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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 number of settings where its legitimacy must be seriously questioned,
for example a study of bone marrow transplantation in children (Hinterberger
et al., 1987). Despite these shortcomings the Index does appear to have Foqd
prognostic properties—as an indicator of imminent death in the terminally ill
(Evans and McCarthy, 1985). . .

The Barthel Index is of more recent vmta(ie and was designed as a measure
of independence in patients with neuromuscular or skeletal disorders (Mahaney
and Barthel, 1_965?. It comprises ten categories which refer to aspects of daily
activity including eedmg, transferrm? from bed to chair, washing and bathing,
dressing and control of bowels and bladder. Some categories are subdivided o
(};lve two or three levels, each one arbitrarily scored in increments of 5 points,
or example, Feeding:

Score

10 Indehpendent patient, can feed himself from tray or table when food within
reac
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. . .

rogono and Woodgate (1971) developed their Health Index with the in-
tention of aIIowmg seven% of disease, efficacy and cost of treatment to be
compared. The Index was based upon what they regarded as the usual activ-
ities of da|I¥]_I|fe. 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 Health Index. Patients with a variety
of complaints were assessed usmg this index and scores ranged from 0.25 for
a case with severe asthma, to 0.95 for one with varicose veins. One interest-
ing aspect of their paper was the su%gestlon that the Index could be used as
amehth factor to ﬂwe a value in health terms to a period of time. A year
||ndful hfeg éh (L *health-year’) would be equivalent to two years with a Health
ndex 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 deSCHE)tI\(e
instruments. Where more robust measurements are required, for example in
quantifying rather than just observing changes in health status, then one of a
limited number o f‘indicators’ might be considered. These (I]_ene.ral-purpose indi-
cators were developed for use in a variety of different applications but all have
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Table 3. Grogono and Woodgate’s Health Index

w
I~

. Work: normal, impaired or reduced, prevented

. Hobbies and recreation: normal, impaired or reduced, prevented
. Is patient free from malaise, pain or suffering?

. Is patient free from worry or unhappiness?

. Does patient communicate satisfactorily?

. Does patient sleep satisfactorily?

. Is patient independent of others for acts of daily living?

. Does patient eat and enjoy his food?

. Is micturition and defaecation normal?

. Has patient’s state of health altered his sex life?

W O —J O U1 B~ W N

—
o

Patients score 0, 0.5 or 1 for their response to each of these 10 questions

attempted 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. o

Torrance et al. (19_82? 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 gBoYIe etal., 1983) and was considered capable of
bem% used to classify the health status of children ages 2-15 years. A large
number of health states are defined by this 6 X 5 X 4 X 8 descriptive system
and the problems of scaling this volume of information 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 make deci-
sions about the ordering and weighting of levels within attributes or dimensions
alone, it is beyond reasonable expectation to ask subjects to examine all possible
combinations of levels across attributes. Multiattribute utility theqr% (MAUT,
Keeney and Raiffa, 1976) offers a well-developed framework in which to resolve
this problem. Each of Torrance’s subjects was asked to rate levels within each
of the attributes using a category scalmc}] 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 MAUT 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 experimenter’s logical
ordering of the attributes. The reader is referred to Torrance’s original papers
for a full account of the theoretical hackground and the specification of the
multiattribute function which determines the values for health states in this
classification system.

Table 4. Extract from Torrance’s health state classification
(lower and upper categories for each dimension)

Physical function

Level 1 Being able to get around the house without help from another person; having
no limitation in physical ability to lift, walk, run jump or bend

Level 6 Needing help from another person in order to get around the house; not being
able to use or control arms and legs

Role function

Level | Being able to eat, dress, bathe and ﬁo to the toilet without helF; having no
limitations when playing, going to school, working or in other activities

Level 5 Needing heI? to eat, dress, hathe 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 time and having an average number
of friends and contacts with others _ _ ,

Level 4 Bem? anxious or depressed some or a good bit of the time, and having very
few friends and little contact with others

Health problems

Leve| 1 Having no health problems
Level 8 Bglng%lind or éea@ or not able to speak

The McMaster Health Index Questionnaire (MHIQ) is the product of a
multidisciplinary group, some of whom share past association with Torrance.
The questionnaire was constructed foIIowm% a review of existing instruments
designed to measure social, emotional and p(}/smal function. In an early study
(1977) the initial draft questionnaire was used by an interviewer to collect data
on s.ubﬂects 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 compared with the family doctors’ observations and those items which
demonstrated a good association were identified. These items were. Fwen scores
according to their value in predicting the doctors’ ratings. Similar analyses
which examined the relationship between MHIQ questions and patients” Self-
assessment of health (Chambers 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 Impact Pro-
file (SIP) collects information for scorlng and presentation as either a profile or
a single index. As a behaviourally hased measure of sickness-related dysfunc-
tion 1t was designed specifically to incorporate Iay-percegtlons of sickness, not
ust those of professional care-givers (Bergner et al., 1976). Groups of patients,

ealth 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 Iar%e and potentially endless stream of data. Some means of
deciding a limit has to e instituted. A simple decision-rule in this study dictated
that sub&ects continued to be recruited until the rate of new descriptive material
fell markedly. Five research staff then reviewed the various statements obtained
from the participants and worked independently to eliminate ambiguous state-
ments. Some statements were rephrased so as to make them more explicit. The
edited list of statements was then sorted, on the basis of their similarity, into
groups. : : : :

The final version of the instrument consists of 136 statements 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 statements 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
statements in all of the dimensions. The two statements 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 SIP included physicians, nurses and health
administrators. Later replication of the scalmg processes used subjects drawn
from consumer groups. Valuations produced ?/the various groups, although
separated by a two-year gap, were highly correlated. _
~Seven of the categories have been used to define major pq(ysmal and psychoso-
cial dimensions within the Profile. Respondents answer ‘Yes’ or ‘No’ o each
statement 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 instrument has been
used in a number of_settlngis, including studies of the effects of early cardiac re-
habilitation on quality of life (Ott 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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Table 5. Example statements from the Sickness Impact Profile

| do not walk at all (Ambulation)

| am staying in bed most of the time (Maobility)

| do not have control of my howels (Body care)

| am sleeping or dozing most of the time (Social interactions)
| communicate mostly by gestures (Communication)

| have attempted suicide (Emotional behaviour)

| sometimes behave as if | were confused or disorientated in place or time (Alertness
behaviour)

| am not doing heavy work around the house (Home management)
| am going out for entertainment less (Recreation and pastimes)

| am eating special or different food (Eating)

| sleep or nap during the day (Sleep and rest)

| am not working at all (Work)

setting and a recent paper (Patrick et al., 1985) suggests that these efforts have
been successful in converting both the language and the item weights. Such a
develoloment would open the way for exciting US/UK collaboration in the field
of health status measurement, =~ . .

Fanshel and Bush (1970), in their now classic paper, described a measure-
ment model of health in terms ofa function/disfunction continuum, along which
a series of 12 function levels (health states) were ranged. Each state was to be
weighted accordln? to its position along the continuum. Bush and his co-workers
sought subsequently to operationalize and develop this model. They considered
that the potential number 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 instruments. 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 thsmal limitations (physical activity) _
Performed self-care activities but not work, school or housework (social
acivity) o . .

Pain, stiffness or discomfort in chest, stomach, side, back or hips (symp-
tom/problem)
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Table 6. Function levels in the Quality of Well-Being Scale

Mobility Physical activity Social activity
Drove car and used Walked without Did work, school or
bus or train without physical problems housework and other
help activities
Did not drive or Walked with Did work, school or
had help to use bus physical limitations housework but other
or train activities limited
In house Moved own wheelchair Limited in amount or

without help kind of work, school
or housework
In hospital In bed or chair Performed self-care

hut 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
_t%ythe 29 function levels, 42 symptom/problem complexes and five age groups.
wo groups of nurses and graduate students used a 16-point category scale to
rate items drawn from this subset. Subseguent modification has increased the
number of function levels to 43 and reduced the symptom/problem complexes to
21. Further groups of judges have been recruited to repeat the scaling using both
category rating and magnitude estimation procedures. The Quality of Well-
Being scale, in its current form, is an observer-completed instrument which
requires an interview of between 10 and 15 minutes and is typically obtained
b¥ taking the average score for a 4-da% period. It has been used ina number
of evaluative studies screening PKU (Bush et al., 1973), chronic obstructive
%ISrgonary disease (Toevs et al., 1984) and in drug trials (Bombardier et al.,

Rosser initially developed a set of descriptions of state of illness for use in
measuring hospital output (Rosser and Watts, 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 obéectwe 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 number of London Teachln% Hospitals
(Rosser and Watts, 1972; Benson, 1978). While the disability/distress states
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proved useful in describing the distribution of Eatients’ health status thefy] were
unable at that staﬁ_e to provide information about the magnitude of changes
in health status which might be detected. Psychometric scaling methods were
used to elicit valuations for the 29 states. Seventy subAe_cts_wn 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 ‘marker’ states drawn from the full
range of disability/distress descriptions. The relative severity of successive pairs
of‘marker’ states was estimated by the subject, and these ratio judgements were
used to construct a rough numeric framewaork 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 assL?n a zero score to that 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 at-
tributable to the subjects’ current experience of health. Medical and psychi-

Table 7. Rosser’s descriptions of illness states
Disability
I No disability

Il Slight social disability

11 Severe social disability and/or slight impairment of performance at work.
Able to do all housework except very heavy tasks

\Y Choice or work or(Performance at work very severely limited.
Housewives and old people able to do light housework only but able to
go out shopping

Vv Unable to undertake any ?_ald 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

VI Unconscious
Distress
A No distress

Mild

B
C Moderate
D Severe
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atric patients Produced significantly different scores. Both sets of patients, by
contrast, closely matched the valuations of their respective groups of nurses.
No significant differences were found when subjects were classified in terms of
a%e, sex, social class or past history of serious iflness (Rosser and Kind, 1978).
The valuations were later transformed (Kind et al., 1982) so that the least
dysfunctional state scored 1and death scored 0. o

~The Rosser disability/distress scale has been incorporated in patient stud-
les in ps chotheraﬁy, chronic obstructive airways disease and end-stage renal
failure. The scale has also been used alongside an established measure of neu-
rological state in patients with traumatic head injury, and as a comparative
instrument with the Nottingham Health Profile ina study of patients with in-
tracranial disease. This measure has played an important part in the calculation
of quality-adjusted life years (QALYs), described, for example, in an evalua-
tion of coronary artery by-pass surgery (Williams, 1985) and in the analysis of
clinical data to inform décisions 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 measures where wider, cross-
d|aginost|c use is envisaged. The basic elements in the construction of a generic
health status measure are fairly well-established—setting up a dESC_rIﬁ'[IVE 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 dimen-
sions.

Important 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
material collected from a variety of sources. Whichever 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. ~ .

Where a weighted generic health status index is being developed the choice of
method used for valuing the descriptions of health status is also important since
this will determine the arithmetic 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 fullr understood and there is scope
for systematic comparisons in this area of health services research.

~ The process of describing health states and of placing valuations upon them
involves recrumn? judges/raters and the selection of these participants will also
influence the final outcome. The extent to which systematic variations exist in
the perception of health by different subject ?roups has yet to be definitively re-
searched. Where 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 methodolo%mal 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 embarking on the construction of a new instrument. Bet-
ter still they might consider usm% a batterr of ems,tmg 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 se— Health
Status Measurement

In the past much of the emphasis of economic aploraisal of health care pro-
grammes has been on valuing costs, changes in health services and community
resources and economic benefits. That is, because of difficulties in quantifica-
tion and valuation, changes in health state per se have tended to be omitted.
This suggests, quite Wron?lly, that economic appraisal is synonymous with the
assessment of merely the financial aspects of health treatments.
Mare recentIK there has been a growing tendenc?; among health care profes-
sionals, researchers and economists to recognize the need to develop ways to
measure and qpqnufY 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 his/her health, asmgnmg
numerical scores to each assessment and a dmgI up the scores. Grogono an

Woodgate (1971) used this approach for their “Index for Measuring Health’.

45
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The_¥ identified ten dimensions of human functioning which reflected the aspects
of lite upon which medicine was expected to have an |mpact. (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 at a particular
point in time 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 instrument could be used to evaluate the benefits
derived from medical treatment for individuals, and to allocate resources in
communities for treatment and research.

Table 1 Components of the
Grogono-Woodgate Index

Work

Recreation

Physical suffering
Mental suffering
Communication

Sleep

Dependency on others
Feeding

Excretion

Sexual activity

[N
o

Although that was an ambitious proposal, this like other such indexes is
essentially arbitrary and has several serious methodological problems.* Other
examples of this approach to measurmg health status Include the Harris In-
dex (1971), the Karnofosky Index (1949) and Spitzer's QL Index (1981). For
aP lication 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), Mishan ‘19.71) developed the will-
ingness to pay (WTP) approach, which is based firmly in modern welfare eco-
nomics. That is not to say that the principle is uncontroversial, but it is a

~ Culyer (1978) points out that there was no ap{)arent awareness in the study that certain value
judgements were be.m% made, and once exposed, these would not be the valuejud?ements that the
authors would be I|ke¥ to make. These are: (a) thefjudger_nent that the ‘rate of substitution’ of
one dimension for ano [f-unit increase in one dimension can_always
be exactly offset by a given decrease in any other dimension; (b) the judgement that an increase
in one dimension iS always exactly offset by an identical decrease in any other dimension: (c) the
judgement that a move from one Index contour to another gives equal increments of health status.

her is constant, that is, a hal
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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 monetary sense.)
The approach can take several forms. One alternative involves the use of ac-
tual market decisions as a basis for making inferences about WTP. For exam-
ple, in a widely cited studg, 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 (197_3?_ used a direct survey procedure to determine how much people
would be willing to pay for emergency coronary care services which reduced the
ﬁrobablllty that a heart attack victim would die as a direct consequence of the
eart 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 "Watts £{1972) measured what they described as the ‘Willing-
ness to Receive’ (WTR), as determined by the amount of a court award for
monetary compensation for injury. They analysed about 500 awards made by
the hl?h courts of Great Britain empirically to determine the relative value
of health states based on monetary criteria. Both WTP and WTR provide a
monetary value which can be used in cost-benefit analysis ﬁCBA). 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 temperature measurement. Thus Torrance
(1984) describes utilities as ‘cardinal values that are assigned to each health
state on a scale that is established by assigning a value of 1.0 to bemﬁ health
and 0.0 to being dead. (This shall now be referred to as the dead-healt _y_scale.g
The utility values reflect the quality of health states and allow morbidity and
mortality improvements to be combined into a single weighted measure, QALY's
gained.”To use his example, if a health care programme 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 onesyear ina 0.50 utllm{ state, the ‘total QALY's gained
for that Xear would be 0.25 for individual A plus 0.50 for individual B, giving
atotal of 0.75, _ _ N
~ The determination 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: judgement, the use of suitable existing
utility values published in the literature, or the use of measurement techniques
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to measure the values him/herself. Once established, these weights or utility
values can be used in practice to measure the quality of life either at a point in
time or over a period of years for a group of actual patients.

Alternative 1. Judgement

The use of judgement to estimate 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 5|m?le estimation or a more formal measurement
maF be based on the knowledge of a samﬁle of experts who will allocate different
utility values to different states of health. .

The unavoidable subjectivity of the judgmental approach, however, makes it
necessary to carry out sensitivity analysis in those studies in which this method
is adopted. If the analysis shows that 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: Use of Utility Values taken from the Literature

There are a growing number of studies in which utilities for certain health states
have been measured and published. By, way of exam_i)_le, for end stage renal
failure patients Churchill et al. (1984%.publlshed utilities for haemodialysis,
continuous ambulatory peritoneal dialysis (CAPDP and transEIantatlon. na
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 treatment at
the time of interview was 0.57. Similarly, for the 17 CAPD 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
estimated 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 estimated values of 0.22) and
the estimated 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 match those of the new study. In addition,
the subjects used in the measurement process in the original ‘study must be

See for example utilities for loss of speech due to laryngectomy reported by McNeil et al. (1981%,
t(Jltggtée)s for cancer-related states reported by Llewellyn-Thomas et at. (198Z) and Sutherland et at.
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appropriate for the new study. And finally, the original study must have used
valid methods of measurement.

Alternative 3: Measurement of the Utility Values

A third and more accurate way to acquire utility values is for the analyst to
obtain the values him/herself using formalized measurement techniques. Four
stages can be identified in such a measurement process and each is considered
here in turn:

(i) Identification of health states for which utilities are required.
(i) Preparation of health state descriptions.

(iii) Selection of subjects.

(iv) Use of utility measurement instrument.

Stage (i) Identification of Health States

In the first stage each unique possible health outcome which may be encoun-
tered in the study should be identified. Inevitably the number of different health
states which may be established in this way depends on the nature of the study
itself. In a study of neonatal intensive care for very-low-birth-weight infants
(Boyle et al., 1983) there were 960 distinct possible health states. [A classifica-
tion of health states was developed to measure the health of survivors according
to their physical function (six possible levels), role function (five levels), social
and emotional function (four levels), and health problems (eight levels). Thus,
there were 6 X 5 X 4 X 8 = 960 health states.] Whereas, by contrast, a demon-
stration application of a utility maximization model (Torrance et al., 1973) in-
volved the measurement of utilities for just 5 health states (home confinement
under treatment for tuberculosis, home dialysis, hospital-based dialysis and kid-
ney transplant) for use in the evaluation of three health care programmes: a
programme for mass chest x-ray and tuberculin testing, a screening programme
for the prevention of haemolytic disease of the newborn, and a kidney dialysis
and transplantation programme.

Stage (ii) Preparation of Health State Descriptions

Once each unique possible health outcome has been identified, health state
descriptions should be prepared to be presented to the subject and/or used by
the analyst. As a starting point, health states should be described in functional
as opposed to clinical terms. That is, the description should focus on how easy
or difficult it is for a person in a particular health state to be able to function. A
statement on the level of physical, emotional and social functioning is required.
And, since the utility of a specific health state is affected by its duration and



50 Gillian Capewell

prognosis, these should also be specified either in the description itself or as
part of the measurement process. For chronic states, the prognosis should be
stated as no change until death and for temporary states it should be stated as
no change until the end of the temporary duration specified, at which point the
person returns to normal health. Finally, the description should include the age
of onset for the state and specify whether or not the state has to be thought of
as applying to the subject himself or to someone else.

Following identification of the health states and preparation of health state
descriptions, the analyst has three possibilities for describing a health state to
a subject. When the relevant health states for utility measurement are simply
those of the patients themselves involved in the study, the individuals can provide
a utility measurement for their own health state. At first sight it would seem
unnecessary in this case to provide a health state description; however, to enable
others to interpret the results health state descriptions may still be required.

This approach (i.e. the use of patient’s own health state) was adopted in
the aforementioned study by Churchill el al. (1984). Torrance forecasts a con-
siderable future for this approach in clinical trials. Here the quality of life, as
measured by utility scores, can be determined on each subject in each of the ex-
perimental and control groups at baseline and at each follow-up point. And/or
by asking patients in the study to compare their state of health now with that
on entry to the study, changes in utility scores can be measured directly.

However, in the case of a subject who is not in a particular health state,
he/she must be asked to assess a given state based on description. For example,
consultants and graduate students in nursing and health administration were
used to assess different health states in an analysis of a phenylketonuria (PKU)
screening programme (Bush et al., 1973). Similarly McNeil et al. (1981) inves-
tigated the attitudes of 37 healthy volunteers, interviewing 12 firefighters and
25 middle and upper management executives to determine their preferences for
longevity as against impairment of speech through cancer surgery.

The level of detail in the health state description varies greatly from one
study to the next. In the study above relating to speech impairment subjects
were presented with a written ‘scenario’ to obtain their attitudes towards the
absence of normal speech for various periods of survival. In addition, a tape
recording was played to respondents, to illustrate the speech capabilities of
two patients who had undergone the operation, laryngectomy. By comparison,
Patrick et al. (1973) used descriptions that included merely a few key words
or phrases which highlighted the chief characteristics of the health states.

Torrance (1984) reports that comparison among different approaches sug-
gests that sometimes utility values differ depending on the level of detail and
sometimes they do not. Other investigations have focused on the problem of
bias in the answer, as determined in the way the health state is described. Tor-
rance’s advice for measuring utilities on the general public is to use abbreviated
descriptions to avoid cognitive overload, to supplement those with prior, more
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detailed, explanations of the key phrases used in the abbreviated descriptions,
and to avoid the framing bias by wording the question in a balanced (positive
and negative) manner.

The third possibility for describing health states, which is the appropriate
approach when large numbers of health states are involved, is to use a ‘Health
State Classification System’” (HSCS) that incorporates all states of interest. An
HSCS is based on the concept that health status can be defined in terms of
a number of attributes. Each attribute is divided into a number of mutually
exclusive and collectively exhaustive levels. The specific combination of levels,
one from each attribute, is taken to represent a unique health state. In this way
an HSCS may generate a very large number of health states. For example, if
there are ten different levels for each of three attributes, one thousand discrete
health states will be defined.

Different health state classification systems have been developed by vari-
ous analysts for various uses. Bush and his co-workers developed a system for
general use with four attributes (mobility, physical function, social function
and symptom problem complex) (Kaplan et al., 1976), while Rosser (1976)
developed a system with just two attributes, disability and distress, for appli-
cation to inpatients. Wolfson et al. (1982) developed a system for application
to stroke patients with ten attributes (dressing, bathing, continence, eating,
transfer, wheelchair, ambulation, understanding, speech and mental status) and
Torrance et al. (1982) developed a system for general use with four attributes
(physical function, role function, social emotional function and health problem).

Stage (Hi) Selection of Subjects

The selection of subjects or individuals whose utilities are to be measured is a
controversial issue. Different studies have used different types of people. Some
have investigated patients’ preferences (Churchill et al., 1984) on the grounds
that they can best appreciate the implications of particular health states, others
have used a random sample of the population on the premise that society’s
preferences should count as society’s resources are being allocated, and others
have investigated the preferences of health professionals on the grounds that
they are more knowledgeable.

On deciding who should be asked, the purpose and viewpoint of the study
inevitably plays an important role. Thus the patients themselves are the appro-
priate subjects to ask regarding the utility of their condition in clinical trials.
Similarly, informed members of the public are appropriate subjects in a study
conducted from the societal viewpoint. ‘Informed’ implies, however, that the
subject has a good knowledge of what the specified health state is like. This
immediately raises the question of how to describe a dysfunctional health state
to a healthy individual who has no prior experience of the particular state? To
some extent the problem is overcome by careful design (style and content) of



52 Gillian Capewel!

the health state description and through the use of reliable and valid (to be
described later) measurement techniques. Emerging evidence also suggests that
different groups do not generally produce different results (Kaplan and Bush,
1982; Sackett and Torrance, 1978) and hence the problem may not be unduly
significant.

Stage (iv) Use of Utility Measurements

Before considering some of the measurement techniques developed to date, it
is useful to go back to distinguish between ordinal, cardinal and ratio scales.
An ordinal scale is simply a rank ordering of health states, in order of their
preference with ties allowed, and is sufficient merely for answering questions of
the sort ‘How does the outcome of intervention A compare with the outcome
of intervention B?’

Cardinal scales may be interval or ratio. Measurement on an interval scale
implies that the zero point and the numbers assigned to the entities are arbitrary,
save that they order them (as in ordinal measurement) and keep the ratio
of the interval between them the same. This kind of measure is akin to that
used for measuring temperature in fahrenheit or centigrade and is required to
answer questions of the type ‘How much more effective is A than B?’ However,
individual scores— like individual temperature measurements— cannot be added
up.

With a ratio scale the origin is not arbitrary (i.e. zero means none) and only
the unit of measurement is arbitrary (e.g. length in millimetres, centimetres or
metres). A ratio scale provides values which can be added up (as distances can),
and which indicate meaningful ratios between measurements. They provide
answers to questions of the form ‘Proportionately how much better is A than
B?’

An ordinal scale is clearly the simplest to obtain but it is rarely adequate for
use in economic appraisal. In recent years most activity has focused on the de-
velopment of techniques to produce interval scales and each of the measurement
techniques considered here produces interval scales of utility. The rating scale
technique, the standard gamble technique and the time trade-off technique are
described in the next section.

The Rating Scale

A typical rating scale consists of a line drawn on a page with clearly defined
end points such as ‘Death, least desirable’ at one end and ‘Healthy, most de-
sirable’ at the other. The remaining health states are then located on the line
between these two in order of their preference such that the intervals between
the placements correspond to the differences in preference between the health
states, as perceived by the subject. This is the interval scaling principle.
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The rating scale is suitable for measuring preferences for both chronic and
temporary health states. Chronic states should be described to the subject as
permanent from age of onset until death, with the age of onset and death
given. All chronic states with the same age of onset and death are then grouped
together and measured relative to each other. Chronic states with different ages
of onset and/or death can be measured by using several groups. Each group
must have two additional chronic states as reference states for the scale added
to it. These might be ‘healthy (from age of onset until death’ and ‘death at age
of onset’. The scale is then measured from 0 assigned to the worst health state
of the group and 1 assigned to the best (see Figure 1). The subject is asked
to select the best and worst health states from the group and then locate the
other states on the scale relative to each other, according to the interval scaling
principle described above.

A
0 05 . 1
1 1 | |
Death at age Healthy from
of onset age of onset until death
Figure |
0.5 0.75
_ .
Figure 2

If death is considered the worst state of health and is placed at 0 on the
scale, the preference value for each of the other states is simply the scale value
associated with its placement. Suppose A represents a given chronic state, as
shown in Figure 1, then the preference value can be read from the scale, which
in this case is 0.8. However, it may be the case that death D is not considered
the worst state and hence is repositioned as depicted in Figure 2 reflecting the
subject who prefers to be dead than to be in certain specified chronic states. In
this case the preference value for chronic state A must be recalculated so that
a new position for A relative to D can be established on the scale. This may be
obtained by applying the formula
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where X denotes the scale placement of the health state. This will give a measure
of the ratio of the preference value to the new scale value. Thus, a preference
value of 0.8 may, in this case, be translated into:

08 - 0.2
0.2

resulting in a placement value on the scale of 0.75 (Figure 2).

When preferences for temporary health states are measured on a rating scale,
the states are described to the subject as being of a specified duration after which
the person returns to normal health. All temporary health states of the same
duration and with the same age of onset are grouped together and measured
relative to each other. Temporary health states with different durations and/or
ages of onset can be measured using multiple groups.

Each group requires the additional state ‘healthy’ to be added to it. The
subject is asked to locate the best health state (which presumably would be
healthy) at one end of the scale and the worst temporary health state at the
other. The remaining temporary states are then located on the scale using the
aforementioned interval scale principle.

This procedure is sufficient if the programmes being evaluated involve only
morbidity and not mortality and in circumstances when it is not necessary to
compare the findings with programmes that do involve mortality. If, however,
this is not the case and mortality is encountered then the interval preference
values for temporary states must be transformed on to the standard 0-1 health
preference scale. To achieve this the worst temporary health state is redefined
as a chronic state of the same duration and its preference value is measured
by the method described for chronic states. Through the use of a positive lin-
ear transformation, that is, increment by a unit value of 1, the values for the
remaining states can then be transformed on to the standard 0-1 health pref-
erence scale. (This procedure is akin to that of converting degrees Fahrenheit
to degrees Centigrade.)

Standard Gamble

The ‘Standard Gamble technique’, based on the work of von Neumann and
Morgenstern (1953) is used widely as a general measure for utilities and pref-
erences. In recent years, it has been used in the field of health to measure
preferences for different health states. Using this technique, subjects are asked
to choose between a gamble, with a desirable outcome, with risk P, and a less
desirable outcome, with risk 1-P, and a certain option of intermediate desir-
ability. The subject is asked what probability of getting the desirable or less
desirable outcome will make him indifferent between the gamble and the cer-
tainty.
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By way of illustration, subjects may be presented with the question:

Suppose you have a choice between living t years in health state A, or taking
a gamble between a /’-chance of t years in perfect health (H) and a 1-P
chance of t years in state B (which might be coma or some other extreme
reference state). What probability, P, would make you indifferent between
the sure thing and the gamble?

The value of P corresponding to the best outcome, perfect health, is 1, and
the value of P corresponding to the worst outcome, B, is 0. On answering the
question the subject provides a number, P, that can be used as the weight
assigned to health state A.

The 'standard gamble’ technique can be used in the health field to measure
preferences for both chronic and temporary health states. Figure 3 illustrates
the method for measuring chronic states preferred to death. The subject faces
two alternatives. Alternative one is a treatment with two possible outcomes: at a
probability P the patient will return to normal health and live for an additional
t years, or at a probability (1-/*) the patient will die immediately. Alternative
two has the certain outcome of chronic state B for life (t years). Probability P
is varied until the subject is indifferent between the two alternatives. At which
point the preference value for chronic state B, (hs), is simply P (hB = P).

Figure 3

For measuring chronic states considered worse than death the standard gam-
ble method must be slightly modified. This is illustrated in Figure 4. Here the
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Figure 4

gamble alternative (alternative 1) leads to outcomes healthy, at probability P,
or chronic state B at probability (1-P). The certain alternative leads to death.

Torrance outlines one way in which this choice may be represented to the
subject. Let the subject imagine he is faced with a rapidly progressing terminal
disease, which if left untreated will quickly lead to death. A treatment is avail-
able, however, with the probability P of returning the patient to full health,
and probability (1-P) of leaving the subject irreversibly in chronic state B. As
before, probability P is varied until the subject is indifferent between the uncer-
tain and the certain alternatives. At this point the preference value for chronic
state B is given by the formula:

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

where h(D) denotes the preference value for death and h(H) the preference
value for health.

Figure 5 illustrates the standard gamble approach to measuring preferences
for temporary health states. As before, the subject faces two alternatives. Alter-
native 1is a treatment with two possible outcomes: at probability P the patient
returns to normal health, and at probability (1 — P) the patient suffers from
the worst temporary health state, K. Alternative 2 has the certain outcome of
an intermediate temporary health state, J. The subject selects probability, P,
at which point he is indifferent between the two alternatives. In this way the
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Figure 5

intermediate temporary health state (J) is measured relative to the best state
(healthy) and the worst temporary health state (K).

Using the procedure outlined above, the preference value for temporary
health state J is given by the formula

hi = P - (1 - P)hK

When mortality is not involved, hn, the preference value for the worst temporary
health state, can be set equal to 0 and hence the preference value for temporary
health state J is simply hj = P. However, when mortality is a consideration
and it is desirable to relate these values to the 0-1 dead-healthy scale, state
K must be redefined as a short duration chronic state, followed by death, and
be measured on the 0-1 scale using the technique outlined for chronic states.
This, in turn, provides a value for hk which can then be used in the formula to
enable the value hj to be calculated.

Time Trade-off

The ‘time trade-ofF technique, pioneered by Torrance, is similar to the stan-
dard gamble technique in that it is based on paired comparison and allows the
analyst to derive preference values implicitly, based on the subjects’ responses
to decision situations. It differs, however, in that no probabilities are involved.
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The subject is presented with two alternatives and asked to select the most
preferred. Alternative 1 offers the subject a particular outcome for a specified
length of time followed by death, and alternative 2 offers a different outcome for
a different length of time. The time is varied until the respondent is indifferent
between the two alternatives.

As with the standard gamble and rating techniques, this approach can be used
to measure preferences for both chronic and temporary health states. Figure
6 illustrates the application of the time trade-off technique for chronic states
preferred to death. Alternative 1 is chronic state A for time t (i.e. the life
expectancy of an individual with the chronic condition) followed by death, and
alternative 2 is healthy for time X , where Xt, followed by death. Time X is
varied until the subject is indifferent between the two alternatives at which point
the preference value for chronic state A (hA), is given by

X
t
Healthy Alternative 2
State A Alternative 1
Dead O X t Time
Figure 6

Figure 7 illustrates the procedure for the determination of preference values
for chronic states preferred to death. Here the subject is asked to determine the
time X such that he/she is indifferent between alternative 1, which represents
healthy for time X (where Xt) followed by chronic state A until time t, followed
by death, and alternative 2, which is to die immediately after birth. At the point
of indifference the preference value for chronic state A (hA) is given by the

formula:
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Healthy 10 Alternative 1

Dead 0 Alternative 2

State A

Figure 7
which is derived by equating the two alternatives,
1.0OX + hA(t - X) = 0

and solving for hA.'

The application of the time trade-off technique to measure preferences for
temporary health states is illustrated in Figure 8. The intermediate temporary
health state (J) is measured relative to the best state (healthy) and the worst
temporary health state (A-). The subject has a choice of two alternatives: alter-
native 1is intermediate temporary health state J for time t (the time duration
specified for temporary states) followed by healthy , and alternative 2 is tempo-
rary state K for time X (where Xt) followed by healthy. The time X is varied
until the respondent is indifferent between the two alternatives, at which point
the preference value for temporary state J (hj) is given by

1- (1 - hK)X
t

Torrance (1984) points out that in practice one difficulty encountered in this procedure is that
although it imposes an upper limit of 1.0 on states preferred to death, it imposes no comparable
lower limit on states dispreferred to death. One solution to this is to scale the preference values of
those states considered worse than death, so that the worst possible state is assigned a preference
value of —1.0.
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Healthy

State J

State K

Time
Figure 8

If /ik = 0, that is, the worst temporary health state is set equal to 0, hj equals

1 - X
t

If the preference values for the temporary health states are to be transferred
to the 0- 1, dead-healthy scale, then the worst temporary health state must
be redefined as a short duration chronic state and measured by the method
previously described for chronic states.

As suggested, the rating scale, standard gamble and time trade-off techniques
can all be applied to produce interval scales of utility. However, the measure-
ment of utilities or preferences for health is clearly a complex and controversial
task. Debate continues over the most appropriate use of those techniques con-
sidered here and some investigators have opted for alternative approaches. Of
particular interest is a method used by Rosser and Kind (1978) in which sub-
jects were asked to provide a ratio of undesirability of pairs of health states so
as to produce a ratio scale of utility. A similar technique is the ‘equivalence
technique’ whereby subjects are asked to identify their point of indifference
between keeping alive a group of people in a ‘standard state’ of perfect health
and a larger group, whose size is defined by the subject, of less well people.

Are the Utilities Valid?

The utility values or numerical weights assigned to different health states
should, according to Torrance (1976) be non-arbitrary, community-based, sci-
entifically measured values reflecting the relative desirability of various states
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of health. This requires the availability of a reliable and valid measurement in-
struments) which can be used on the general public to quantify the preferences
for the relevant states of health.

With this in mind Torrance (1976) carried out an empirical investigation of
three of the more commonly administered measurement techniques: he assessed
the category method (an application of the rating scale) the standard gamble
technique and the time trade-off technique for their feasibility, validity and
comparability. Each health state selected for use in the study was described
in a scenario outlining the physical, emotional and social characteristics of the
state, and three groups acted as judges: a stratified sample of the population of
Hamilton, Ontario; graduates from McMaster University; and patients involved
in a local home dialysis programme.

The feasibility of each technique was determined by its acceptability to the
judges, its ease of use for the interviewers and its cost. Taking the first of
these criteria, the subjects’ willingness to go through with the interview in all
three cases, reflected their acceptability for use on the general public. However,
there were noticeable differences in the ease with which the subjects found the
techniques— the time trade-off technique proving to be the easiest, the standard
gamble questions proving somewhat more difficult and the category scaling
proving most difficult.

The professional interviewers found all three techniques easy to learn and
straightforward to administer, although the use of a probability wheel was con-
sidered essential to enable the administration of the standard gamble technique.
(A probability wheel is an adjustable disc with two sectors, each a different
colour, constructed so that the relative size of the two sectors can be easily
changed to reflect the relative probability of the alternative outcomes).

Turning to the cost encountered in the application of the three techniques, the
standard gamble and time trade-off approaches are inherently expensive, being
both time-consuming and requiring an interview for administration. The cate-
gory method, by comparison, is relatively cheap in that it is less time-consuming
and has the potential for being used in the form of a mailed questionnaire.

Focusing on the reliability of the measurement techniques, if a utility can
be measured more than once and produce identical results, the measurement
technique is said to be reliable. In this study ‘internal reliability’ was tested
by using replicated measurements* and ‘test-retest reliability’ was tested by
retesting one group of subjects one year later.

When investigating ‘internal reliability’ the question arises of whether the
change of the measurement is sufficient to disguise the replication from the

This was not possible for the category scaling technique and hence there were no internal reliability
measures for this method.
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subject and yet at the same time insufficient so as not to affect the characteristic
being measured. Since no subjects complained of questions being repeated the
first objective appeared to be satisfied. However, statistical analysis of the dif-
ference between the original measurements and the replications indicated that
in this study with the time trade-off technique ‘the replicated measurement
contained a content change such that the modified question was measuring a
slightly different phenomenon’. Furthermore, it was suggested that, had the
sample sizes for the standard gamble been larger, the same conclusion would
probably have been achieved.

One year test-retest reliability gave a coefficient of 0.53 for the standard
gamble, 0.62 for time trade-off and 0.49 for the category technique. Although
the time trade-off technique can be seen to have the highest coefficient of test-
retest reliability, the difference is not significant at the 0.05 confidence level. In
Churchill’s (1984) study, a 6-week test-retest correlation coefficient produced
values ranging from 0.628 to 0.802. This might indicate that people’s prefer-
ences shift over time.

Turning to validity, if the measurement technique actually measures what it
claims to measure, in this case the utility or strength of a subject’s preference
for certain health states, it is said to be valid. ‘Criterion validity’, in which a
new measure is assessed against a ‘well-accepted’ measure, was applied in this
study with the standard gamble technique taken to represent the latter. The
criterion validity of the time trade-off technique, as determined by the coef-
ficient of validity (i.e. the product moment correlation coefficient between the
measure under investigation and the criterion measure) was concluded to be
‘satisfactory’. On the other hand, the criterion validity of the category method
was found to be ‘significantly poorer’, and when recalculated using the time
trade-off as the ‘well-accepted’ measure, the results were not significantly im-
proved. This seems to suggest that at least for the category method, criterion
validation is unsatisfactory.

Finally, the comparability of the three techniques was assessed in terms of
whether or not they produce the same values, and if not whether the values
derived are related in some systematic way so as to enable conversion curves to
be constructed. When addressing this question to the measurement of population
mean values, the time trade-off technique appeared to give equivalent results to
the standard gamble technique, with a relationship between the two measures of
standard gamble = time trade-off. However, when the question was addressed
to the measurement of individual values the relationship was ‘not so clear, but
it seems likely that the same function may hold’.

The category scaling technique produced significantly different values for
both individual and population mean values from those derived by either of the
other two techniques. That said, however, there were systematic differences, for
population mean values, between measures obtained by category scaling and
those obtained by the time trade-off.
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All this suggests that the time trade-off technique is the best of the three
methods tested for measuring preferences for health states, with the standard
gamble technique coming a close second. This study, and others like it, also
serves a useful purpose in highlighting some of the inherent problems and un-
certainties encountered in preference measurement. By way of example, differ-
ences in demographic characteristics such as age, sex, religion, etc., cannot fully
account for the not insignificant differences in individual’s health state prefer-
ences. Sackett and Torrance (1978) found a standard deviation between scores
of about 0.30 for individual preferences among the public for a single health
state. This not withstanding, the differences are less apparent among more ho-
mogenous subjects with a good knowledge of the health state. In application
of the time trade-off technique (Torrance 1976, 1984) 29 home dialysis rating
the home dialysis scenario resulted in a standard deviation of 0.18 compared to
0.28 for the general public.*

Applications and Discussion

The evaluation of health states by ‘psychometric methods’ is an exciting, in-
novative feature of current research on health indicators. As derived here, the
values have the interval scale property which makes them useful for evaluative
research and for projecting and comparing the benefits of alternative health pro-
grammes. It will doubtless be some time before measurement techniques have
been developed which satisfy more fully criteria for reliability, validity, compa-
rability and generalizability of social preferences (Patrick et al., 1973) and the
indices that they produce are accepted as valid inputs to decision-making. How-
ever, if further research is successful in developing health status indices which
are acceptable to decision-makers, then clearly they will be powerful tools for
all aspects of health care policy-making.

It was less than two decades ago when, in one of the earliest recorded appli-
cations, Klarman et al. (1968) introduced the concept o f‘quality adjusted’ life
years gained in a cost effectiveness analysis of different treatments for renal
failure. It was assumed that one year of life gained by transplant was equivalent
to 1.25 years gained by dialysis, reflecting the higher quality of life under
transplantation. Since then, there has been a rapid increase in the literature
concerned with measuring the quality of life and research has progressed a
long way.

Rosser (1983) provides a historical review of health indicators that claim
to be direct assessments of a population’s health. Under the heading, ‘The
Phase of Cardinal Measurement’ the classic paper of Bush and his colleague
(Fanshel and Bush, 1970) is discussed. They made a significant contribution

This problem of differences between individual preferences can largely be overcome by taking the
mean value of a large group of subjects.
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using scaling techniques to develop a health index (formerly the Function Status
Index and lately the Index of Wellbeing), which has since been modified and
utilized in several applications including a tuberculosis prevention and treatment
programme in New York (Fanshel and Bush, 1970), a phenylketonuria (PKU)
screening programme (Bush et al., 1973) and a large household survey (Kaplan
et al., 1976). Reynolds et al., (1974) also claimed to have applied a modified
version of the index in a survey of two counties in Alabama.

Card’s group in Glasgow focused primarily on the measurement of utilities
of states of illness for the purpose of formalizing clinical decisions, by way of
incorporating the utility values into decision models. In particular they studied
gastro-intestinal diseases and utilities of head injury; furthermore they antici-
pated the conversion of utilities into money equivalents for use in CBA (Card,
1975) as did Culyer et al. in York (1971, 1972).

At about the same time as Bush began his prolific research, Torrance’s group
at McMaster University published a cost-utility model (Torrance et al., 1972)
which has since been further developed and applied to several health care pro-
grammes including tuberculosis screening, haemolytic disease, Rhesus disease,
renal dialysis and more recently neonatal intensive care of very-low-birth-weight
infants. In addition two surveys of the general public to measure health state
utilities have been carried out with one being based on a multi-attribute health
state classification system (as previously described).

Further contributions in this field of work have been made by Rosser, Watts
and Kind, who have focused particularly on indicators of hospital performance
(Rosser and Watts, 1972; Rosser, 1976). They used two scaling methods, psy-
chometric and behavioural. The former was based on magnitude estimation but
included a lengthy interview procedure devised by Gibbs and Wishlade in their
work on crime seriousness, and the latter, as already mentioned, was obtained
by the analysis of legal awards for non-pecuniary consequences of personal in-
jury and industrial accidents and disease. (This scaling method is significant
in that unlike those described it reflects actual behaviour, and values inferred
from an existing resource allocation process.) Thus research into health status
measurement has made considerable progress in a relatively short space of time,
and yet there are still a number of controversial and unresolved issues.

To begin with, the whole concept of combining the impact of a given health
care activity on morbidity and mortality into a single measure (QALYs) gained
is still debatable. It needs to be justified methodologically and ethically. It has
to be established that the users of the studies fully understand the trade-offs
built into the calculations. Secondly, in measuring utilities the question arises
of whose values should count? That is, who should place values on states of
health? To provide an answer to this question it must be established whether
there are differences in opinion about the severity of illness between individuals
and between different socio-economic groups and, if there are any differences,
can they be aggregated or are they mutually exclusive? A third, and particu-
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larly important, issue concerns the specificity or generalizability of the utility
values. Can a universal set of health state utilities be determined and used in
all studies or does each study require its own utilities? Finally one must ask
which technique is best to use and whether they are subject to different biases
(such as risk aversion in the case of the standard gamble technique and time
preference in the time trade-off technique).

The purpose of this chapter has been to expose some of the techniques cur-
rently being developed and utilized in the determination of health state utilities
for use in economic appraisal. It has been demonstrated that health state pref-
erences can be measured using these techniques, albeit somewhat imprecisely.
However, as the impact of health care activities on the quality of life plays an
increasingly important role, so the need to evaluate this objective becomes more
and more apparent. Whereas the benefits of medicines introduced in the 1940s
and 1960s were easy to measure, in terms of reducing hospital costs, deaths and
sickness absence payments, as depicted in the introduction to the proceedings
of the Office of Health Economics meeting on the measurement of social ben-
efits of medicine, ‘there is now an overwhelming need to quantify the benefits
of the “quality of life” medicines, of the 1980s’ (Teeling Smith, 1983). In the
allocation of scarce resources available to society, it is irresponsible to omit
from economic appraisal, quality of life and other intangible benefits (which
receive high priority in the hierarchy of objectives of health care providers and
consumers) simply because of difficulties in measurement and evaluation.

References

Acton, J. P. (1973). Evaluating public programs to save lives; the case of heart attacks.
Research Report R/73/02. Santa Monica: Rand Corporation.

Boyle, M. H., Torrance, G. W., Sinclair, J. C. and Horwood, S. P. (1983). New England
Journal of Medicine, 308, 1330-7.

Bush, J. W., Chen, M. M. and Patrick, D. L. (1973). Health Status Index in cost
effectiveness: analysis of PKU programme. In Health Status Indexes, Proceedings of
a Conference conducted by Health Services Research, (ed.) Berg, R. L.

Card, W. I. (1975). Ciba Foundation Symposium 34 (New Series), Amsterdam:
Elsevier-Excerpta Medica.

Churchill, D. N., Morgan, J. and Torrance, G. W. (1984). Peritoneal Dialysis Bulletin,
20-23, January-March.

Culyer, A. J. (1978). Measuring Health: Lessons for Ontario, University of Toronto
Press.

Culyer, A. J., Lavers, R. J. and Williams, A. (1971). Social Trends, 1, 31-42, HMSO.

Culyer, A. J., Lavers, R. J. and Williams, A. (1972). Health Indicators. In Social
Indicators and Social Policy, (ed.) Shonfield, A. and Shaw, S. London: Heinemann.

Drummond, M. (1984). Economic evaluation in the developement and promotion of
medicines. Paper for Conference, New Challenge in Drugs Developement, Promotion
and Innovation Strategies, held in Paris.

Fanshel, S. and Bush, J. W. (1970). A health status index and its application to health
services outcomes. Operations Research, 18, 1021-66.



66 Gillian Capewell

Gibbs, R. J. (1972). Home Office Police Planning Organisation Report. No. 10/72,
London: HMSO.

Grogono, A. W. and Woodgate, D. J. (1971). Index for measuring health, Lancet, 1024-
26.

Harris, A. L., Cox, E. and Smith, R. W. (1971). Handicapped and Impaired in Great
Britain, London: HM SO.

Kaplan, R. M. and Bush, J. W. (1982). Health Psychology, 1, 61-80.

Kaplan, R. M., Bush, J. W. and Berry, C. C. (1976). Health Services Research, 11,
478-507.

Karnofsky, D. A. and Burchenal, J. H. (1949). The clinical evaluation of chemothera-
peutic agents in cancer. In Evaluation of Chemotherapeutic Agents, (ed.) Maclead,
C. M., Columbia University Press.

Klarman, H. E., Francis, J. O’. and Rosenthal, G. D. (1968). Medical Care, 6, 48-54.

Llewellyn-Thomas, M., Sutherland, H. J., Tibshirani, R., Ciampi, A., Till, J. E. and
Boyd, N. F. (1982). Medical Decision Making, 2, 449-62.

McNeil, B. J., Weichselbaum, R. and Pauker, S. G. (1981). New England Journal of
Medicine, 305, 982-7.

Mishan, E. (1971). Journal of Political Economy, 79, 687-705.

Neumann, J. von and Morgenstern, D. (1953). Theory of Games and Economic Be-
haviour, 3rd edn. New York: Wiley.

Patrick, D. L., Bush, J. W. and Chen, M. M. (1973). Methods for measuring levels of
well-being for a health status index. Health Services Research, 8, 228-45.

Pliskin, J. S., Shepherd, D. S. and Weinstein, M. C. (1980). Operations Research, 28,
206-24.

Reynolds, W. J., Rushing, W. A. and Miles, D. L. (1974). Journal of Health and Social
Behaviour, 15, 271-89.

Rosser, R. M. (1976). Medical Care, 14, Supplement, 138-47.

Rosser, R. (1983). Issues of measurement in the design of health indicators: a review.
In Health Indicators (ed.) Culyer, A. J. and Martin Robertson.

Rosser, R. and Watts, V. C. (1972). The measurement of hospital output. International
Journal of Epidemiology, 1, 361-8.

Rosser, R. M. and Kind, P. (1978). A scale evaluation of states of illness: is there a
social consensus? International Journal of Epidemiology, 7, 347-58.

Sackett, D. L. and Torrance, G. W. (1978). The utility of different health states as
perceived by the general public. Journal of Chronic Diseases, 31, 697-704.

Schelling, T. C. (1968). The life you save may be your own. In Problems in Public
Expenditure Analysis (ed.) Samuel, B., Washington DC.

Spitzer, W. O., Dobson, J. J., Hall, J., Chesterman, E., Levy, J., Shepherd, R. and Bat-
tista, R. (1981). Measuring the quality of life of cancer patients. Journal of Chronic
Diseases, 34, 585-97.

Sutherland, H. J., Dunn, V. and Boyd, N. F. (1983). Medical Decision Making, 3,
477-87.

Teeling Smith, G. (1983). Measuring the Social Benefits of Medicine, London: OHE.

Thaler, R. and Rosen, S. (1975). The value of saving a life: evidence from the labour
market. In Household Production and Consumption, (ed.) Terleckyj, N., National
Bureau of Economic Research.

Torrance, G. W. (1976). Social preferences for health states: an empirical evaluation of
three measurement techniques. Socio-Economic Planning Sciences, 10, 129-36.

Torrance, G. W. (1984). Health Status Measurement for economic appraisal. Paper
presented to Health Economists’ Study Group meeting, Aberdeen.

Torrance, G. W. and Zipursky, A. (In press) Clinics in perinatalogy.



Health Status Measurement using a Health Index 67

Torrance, G. W., Thomas, W. H. and Sackett, D. L. (1972). Health Services Research,
7, 118-133.

Torrance, G. W., Sackett, D. L. and Thomas, H. T. (1973). Utility maximisation model
for program evaluation: a demonstration application. In Health Status Indexes, Pro-
ceedings of a Conference conducted by Health Services Research, (ed.) Berg, R. L.

Torrance, G. W., Boyle, M. H. and Horwood, S. P. (1982). Operations Research, 30,
1043-69.

Wolfson, A. D., Sinclair, A. J., Bombardier, C. and McGeer, A. (1982). Preference
measurement for functional status in stroke patients: inter-rater and inter-technique

comparisons. In Values and Long Term Care, (eds.) Kane, R. and Kane, R., Wash-
ington DC: Health Publishers.



Measuring Health: A Practical Approach
Edited by G. Teeling Smith
© 1988 John Wiley & Sons Ltd

5

The Time Trade-off Approach
to Health State VValuation

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

Introduction

The process of measuring health involves at least two distinct elements—
description of health states and their valuation. Both are the subject of much
current research, in an international attempt to develop appropriate techniques.
As yet no definitive approaches have emerged. Rather, there are a number of
more or less well-proven methodologies and guidelines emerging.

This paper focuses on one main technique for valuation— the time trade-off,
or TTO. It explains the technique, its development mainly in Canada, and a
recent application in the UK. While primarily focused on TTO as a method of
valuation it throws some comparative light on alternative valuation systems, and
in discussing the divergent results emphasizes the interrelationship of valuation
and the underlying description of health states. The technique is not claimed
as a panacea for the problems of valuation but as an important weapon in the
armoury to be targeted on the inevitably difficult problem of valuing health
states.

The Time Trade-off Technique

In essence the time trade-off technique (TTO) approach is an equivalence tech-
nique which involves the subjects judging how many years in a state of full
health are equivalent to a given number of years in a described imperfect state.

69
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The procedure is at its simplest for chronic states considered better than death.
Thus as in Figure 1.

Alternative 2
Healthy 1.0

Alternative 1
State i -2 A

§

Dead 0
t Time

Figure 1. Time trade-off for a chronic health state preferred to death

The subject is offered two alternatives— alternative 1: state i for time t (life
expectancy for an individual with the chronic condition) followed by death;
and alternative 2: healthy for time x < t followed by death. Time x is
varied until the respondent is indifferent between the two alternatives, at
which point the required preference value for state / is given by h, = x/t.
(Torrance , 1986, p.23)

Experimentally, in an interview, this point of indifference is usually recorded
as lying midway between the closest pair of values between which preference
for the alternative changes.

The technique can be adapted to accommodate states considered worse than
death by finding the point of indifference between alternative 1: a variable
period of healthy life followed by the poor health state followed by death and
alternative 2: immediate death. In other words, how many years of healthy life
are valued as compensating for the health state worse than death. Similarly,
preferences for temporary health states can be measured relative to each other
and then one of these treated as a short-term chronic state and measured relative
to healthy and dead as outlined above.

While the TTO process is implicit (unlike, for example, the explicitness of
a rating scale) the values are derived very simply from a response to decision
situations requiring indication simply of preference (or absence of preference).
Furthermore, the trade-off is not unlike the real choice sometimes offered by al-
ternative therapies for a particular condition. For example, McNeil el al. (1981)
used the TTO approach to illuminate the nature of the trade-offs involved in
choosing between laryngectomy and radiation therapy for stage 3 carcinoma
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of the larynx. The former offers better survival but at a reduced quality of life
(the loss of normal speech) while the latter offers poorer survival but with near
normal quality of life.

One of its main attractions is that the TTO approach has been found in prac-
tice to be a very acceptable method of obtaining valuations. Torrance (1976)
presents the results of a study comparing the use of three techniques for val-
uation: TTO, category scaling and the standard gamble. The TTO was as de-
scribed above; the category scaling involved marking a line or linear analogue
scale; the standard gamble, the widely used process first proposed by Neumann
and Morgenstern (1953), offers paired choices involving a gamble of the cer-
tainty of imperfect health states versus the gamble of full health and death
according to variable probabilities which are again adjusted to the point of in-
difference. Torrance concluded that the TTO method was the most acceptable
of the three to the general public interviewed, who found it the easiest to an-
swer. Measures of its reliability and validity were similar to that of the standard
gamble which had been viewed as the accepted criterion for measurement of
preferences. Overall he judged the TTO method as ‘the best of the three tested
for use on the general public in the measurement of social preferences for health
states’ (Torrance, 1976, p. 135).

North American Development of the Technique

TTO and Scenarios

The first major use of the technique was in a study by Sackett and Torrance
(1978). In this study ten different scenarios were valued, and each was con-
sidered as applying to one (or more) of three time durations. The interviews
were conducted on a sample of 246 of the local general population in Hamilton,
Ontario, using a stratified sampling frame. The main results are summarized
in Table 1. (NB Not all scenarios were valued by all subjects.) In analysing
the results Sackett and Torrance note a number of statistically significant dif-
ferences between age and socio-economic groups. More importantly the results
show that the utility of health state is statistically significantly time-dependent
and decreases as the length of time in the health state is extended. They also
indicate statistically significant disease-labelling effects: ‘tuberculosis’ was pre-
ferred to an ‘unnamed contagious disease’ despite an otherwise identical health
state scenario, while similarly ‘mastectomy for injury’ was preferred to ‘mas-
tectomy for breast cancer’. In addition the values of 34 dialysis patients were
obtained: for all the dialysis scenarios the utilities derived from these patients
who had experience of dialysis were higher than for the general population
sample, and generally these differences were statistically significant.
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Table I. TTO health state utilities from Sackett and Torrance

. Duration
Health state scenarios

3 Months 8 Years Life

Depression 0.44 -
Home confinement for tuberculosis 0.68 - —
Home confinement for unnamed contagious disease 0.65 — —
Hospital confinement for tuberculosis 0.60 — —
Hospital dialysis 0.62 0.56 0.32
Hospital confinement for unnamed contagious disease 0.56 0.33 0.16
Home dialysis — 0.65 0.40
Kidney transplant — 0.58 —
Mastectomy for breast cancer — 0.48 —
Mastectomy for injury — 0.63 —

Source: Sackett and Torrance, (1978), Table 2.

Since then the TTO technique has been used to value specific health state
utilities for incorporation into economic evaluations of diverse interventions.
For example, work on health states in treatments for end-stage renal disease
(Churchill et al., 1984); quality of life in cancer therapy (O’Connor et al.,
1985); and measurement of the quality of life impact on carers whose relatives
received institutional respite care (Mohide et al., 1987).

The use of scenarios as the basis of description has both advantages and
disadvantages. The special characteristics of very diverse ‘health’ states can
be reflected in the scenario description and the health state does not have to
be forced into a predetermined and inevitably restrictive matrix of descriptors.
There is therefore less danger of omitting factors important to the utility at-
tached to particular health states. Thus it is easier to encompass in comparable
utility valuations very different health state situations. If, and as appropriate,
non-health-specific factors can be introduced into the scenario— age of subject,
family responsibilities, etc.

However, there is a converse to this freedom. Evidence from a number of
studies has shown the exact wording of the descriptions, the amount of detail
provided, and the framing of the questions may influence the utilities obtained
(e.g. Llewellyn-Thomas et al., 1984). It would be wrong to suggest that a
‘correct” method exists, but given the uncertainties Torrance suggests that:
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the best current advice in measuring utilities on the general public is proba-
bly to use abbreviated descriptions to avoid cognitive overload, to supplement
these with prior more detailed descriptions of the key phrases used in the
abbreviated scenarios, and to avoid the framing bias by wording questions in
a balanced (positive and negative) manner. (Drummond et al., 1987, p.l 16)

Certainly it must be stressed that by focusing on the issue of valuation, TTO
does not remove the problem of description.

TTO and a Multi-attribute Classification

However, TTO is not inherently linked to broad flexible scenarios. Other work
has involved the development of a multi-attribute health classification and then
the mapping of that classification into a single utility scale. Boyle et al.(1982)
developed a system to classify and follow for life the outcomes of infants in
an evaluation of neonatal intensive care. They produced a classification based
on four attributes: physical function, role function, social-emotional function
and health problems (see Figure 2). Each attribute has a number of levels
so that each person can be classified at any point in time into one level on
each attribute. With the attributes having 6, 5, 4 and 8 levels respectively, 960
possible health states exist. This represented too many ‘scenarios’to value using
holistic methods.

Instead multi-attribute utility (M AU) theory was used to derive values for
each state from data on utilities attached to seven representative multi-attribute
health states. These utilities had been elicited using the TTO technique on a
sample of healthy adults in the community: (87 subjects provided the data
used). From this a multiplicative function has been derived which enables the
utility of any particular health state to be calculated according to the formula:

U = 1.42(wi m2mi m4) — 0.42

using the multiplicative utility factors for the appropriate level of each attribute
as set out in Table 2.

The advantage of the MAU system described above is that it appears to pro-
vide a relatively sensitive (960 combination) classification system with values
attached, so that utility measurement need not necessarily be carried out for
each new scenario involved in an empirical study. It provides, like the ‘Rosser’
matrix, off-the-peg utility valuations. Unlike the work of Rosser, the underpin-
ning valuation process is that of the TTO.

The state of art of the MAU approach has been nicely summarized thus:

the formula given here is based on our best data and knowledge to date,
but undoubtedly is not the last word. It can be very helpful as a simple and
quick approximation, particularly when coupled with sensitivity analysis.
(Drummond et al., 1987, p.121)
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Table 2. MAU classification; multiplicative utility factors

Physical function Role function Social-emotional Health
function problem
Level Multiplicative Level Multiplicative Level Multiplicative Level Multiplicative
utility factor utility factor utility factor utility factor
mi m2 w3 m4
p\ 1.00 R1 1.00 Sl 1.00 H1 1.00
Pl 0.91 R2 0.94 S2 0.96 H2 0.92
P3 0.81 R3 0.77 S3 0.86 113 0.91
P4 0.80 R4 0.75 S4 0.77 H4 0.91
PS 0.61 R5 0.50 H5 0.86
P6 0.52 H6 0.84
HI 0.83
Hs8 0.74

Source: Drummond, Stoddart and Torrance, 1987, Table 6.2

A UK Application of the TTO
Background

There has been much interest recently in the UK in the use of QALYs as a
conceptual device to assist decision-making. The advocacy of the criterion of
‘cost per QALY for prioritizing health care interventions within a fixed budget
system has been forceful but controversial. Some of the opposition has been
to the conceptual principle—but the argument for that principle is presented
elsewhere in this volume (Chapter 11). Some opposition has focused on the
appropriateness of the quality adjustment values (or health state utilities). Until
recently, all the UK discussion of QALY s has been based on the ‘Rosser’ matrix
of values obtained by psychometric scaling techniques of magnitude estimation
from a group of 70 subjects (see Kind et al., 1982 and Chapter 3).

The Health Economics Research Group (HERG) at Brunei University de-
cided that it was important to test empirically in the UK alternative methods
of obtaining valuations, and to explore the effects of different methods on the
values obtained, and the way values might vary systematically between different
groups. Given the extensive Canadian experience of the TTO, the preference
for this approach indicated by a number of the North American studies, and
the fact that TTO valuations of health states were incorporated into ‘cost per
QALY league tables as an aid to decision-making there, it seemed strange
that the TTO approach had been so ignored in the UK. HERG therefore set
up a small initial study. It had two main purposes—the first methodological,
the second a substantive input into on-going evaluation work. These were:
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(a) to explore the time trade-off technique in a UK context with UK subjects,
and to compare its conceptual validity, practical implementation and sub-
stantive results with those that might be obtained from the use of the Rosser
psychometric valuations;

(b) to obtain quality adjustment values for breast cancer patients by surveying
and synthesizing existing qualitative information from various trials and
studies of breast cancer patients, as a basis for describing the relevant
health states; applying the time trade-off method with various individuals
(forming representation samples) to elicit their relative valuations of these
health states of breast cancer patients; comparing the values so obtained
with the results from applying the same information to existing Rosser
psychometric valuation matrices.

Construction of the Scenarios

A literature survey on quality of life of breast cancer patients after treatment
indicated a large number of studies that had relevant but rather limited material
on quality of life. Some of the studies gave evidence of relatively short-term or
transient effects of the treatments (surgery, radiotherapy and chemotherapy).
We chose to focus on the more important long-term effects of diagnosis and
treatment, and focused on evidence relating to a period approximately one year
after treatment on the basis that this would be indicative of the long-term health
states. Particular use was made of the evidence from seven studies: Craig et
al. (1974); Winick and Robbins (1977); Morris et al. (1977); Maguire et al.
(1978); Greer et al. (1979); van Dam et al. (1980); and Meyerowitz et al.
(1983).

On the basis of these, a number of scenarios were constructed reflecting a
range of possible surgical treatments and outcomes. The format adopted was
built on the experience of Torrance and his colleagues. The scenarios reflected
the physical, emotional and social health states of typical breast cancer patients.
After discussion with various clinicians and others with direct experience of such
patients, five scenarios were agreed plus a baseline healthy scenario. Appendix
A sets out two of the scenarios in full by way of illustration and Figure 3
presents a summary of the way the scenarios were differentiated.

The Interview

A detailed interview schedule was developed incorporating the time trade-off
exercise in which the scenarios were handled as chronic health states preferred
to death. The interview incorporated two main elements following Torrance
and Mohide (1985). The first required the subjects to read and rank order
the scenarios. The second stage was to obtain the TTO values for each of the
five scenarios (taking them in the rank order, that the subject had previously
indicated, from best situation to worst). To assist the subject the interviewer
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W L P K T
‘Williams’ ‘Lewis’ ‘Powell’ ‘King’ ‘Thomas’
Surgery: Lumpectomy Simple Simple Lumpectomy Simple
mastectomy mastectomy mastectomy
with recon-
struction
Physical None None None Limited arm  Limited arm
restriction: movement movement
Psychological Good Good Fairly Very poor Very poor
reaction: good
Social None None Slight Severe Severe
effects:
Figure 3. Summary structure of breast cancer scenarios

had a visual aid which displayed sliding scales of lengths of life alongside the
relevant scenarios. The future years of life for the scenarios were based on
the average life expectancy of the women in the subject’s own age-range, and
the scales on the visual aid were determined accordingly. The subject was first
asked for his/her preference between 20, 30, 40 or 50 years (depending upon
the subject’s age) of full health situation as compared with the same number
of years of the first ‘post-cancer’ description. Assuming preference for the full
health state, the choice was then changed to the other end of the scale of 2
(3/4/5) years of perfect health as compared to the 20 (30/40/50) of the ‘post-
cancer’ health state. The interview then ‘ping-ponged’ back and forth between
high (but decreasing) and low (but increasing) lengths of good-quality life as
compared to the fixed length of the ‘poorer’ health state, until the points were
established between which a switch of preference occurred. This process was
then repeated for the other four scenarios, in each case compared to full health.

With basic socio-economic questions at the beginning of the interview, and
‘sweep-up’ questions on their previous experience of breast cancer or breast
cancer patients and their reactions to the exercise, the interview generally lasted
20-25 minutes.

Choice of Subjects: Whose Values?

In this particular application with its focus on methodology, the choice of sub-
jects reflected two considerations. The first was a desire to be able to compare
results broadly with those of other health state valuation studies particularly
the work of Rosser and her colleagues. The second was the pragmatic factor
of ease of access within a low-budget study. Through the local general hospital
access was obtained to groups of nurses, hospital doctors and general practi-
tioners. In addition a sample of the total university workforce was invited to be
interviewed as a proxy for a general population with no professional experience
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of the effects of the treatments. Table 3 shows the groups and numbers inter-
viewed by age and sex. All were asked whether they would be prepared to be
reinterviewed after a period of weeks; all but one agreed and a sample of 35
were reinterviewed. (Reinterviews are indicated in parentheses in the table.)

Table 3. Characteristics of subjects

Subject groupings

Hospital General University

Nurses doctors practitioners staff Total
Males
<25 — 2 — — 2
25-34 — 5 2 . 7
35-44 1 — 6 (1) 5(4) 12(5)
45-54 — — 2.(1 2.(1) 4(2)
55-64 — 1(1) 6 (2) 3 (2) 10(5)
Total 1 8 26 (4) 10 (7) 35 (12)
Females
<25 6 — — 6
25-34 1 (1) 4 (1) 2(1) — 17 (3)
35-44 15 (5) 5 (2) 4 — 24(7)
45-54 12 (3) 2 (1) 2 16(7) 32 (11)
55-64 4 (1) 1 — 2 (0 7 (2)
Total 48 (10) 12 (4) 8 (1) 18 (8) 86 (23)
Total 49 (10) 20(5) 24 (5) 28 (15) 121 (35)

(Retest interviews in brackets)

In applying utility values, there is a value judgement to be made as to whose
values should count. If the choices involved are for the care of an individual
patient then presumably his/her values should be used, or values most likely to
be a close representation of them. In making planning choices for the care of
groups, then the most appropriate value base is less obvious. A political choice
has to be made as to whether the appropriate values are those of the groups
directly affected, society at large or the decision-makers who are responsible for
the service. It is an important conceptual problem, but until we have a better
understanding of how, or if, values differ between groups, we know neither the
practical importance nor the consequences of the choice of values.

The Results

The results of this study have been formally presented in Buxton et al., 1987,
and it is to that source the readers are directed for a full statistical analysis.
Table 4 summarizes the results.In this report, the focus is on the general im-
plications for the TTO approach, what the study suggests about the nature
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Table 4. Rank orderings and values: all subjects (n = 121)

Patient Rank ordering TTO values
scenarios (percentages)

Mean 95% confidence Median

1 2 3 4 5 interval
w 67.8 23.1 8.3 0.8 _ 0.722 0.669-0.775 0.850
L 23.1 62.9 14.0 - - 0.695 0.640-0.750 0.850
P 5.0 19.0 74.4 1.7 - 0.680 0.623-0.737 0.850
K - 0.8 1.7 77.8 19.8 0.271 0.212-0.330 0.150
T — — 17 19.1 79.3 0.237 0.182-0.292 0.050

1 = most desirable health state
5 = least desirable health state

Statistical significance of difference in mean values:
(P values from t test for difference between means)

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

and variability of values and the relationship of these results to other reported
health state values.

The initial rank ordering exercise indicates at one and the same time a large
degree of overall agreement in preference ordering, combined with a wide range
of individual subject variation. Figure 4 presents graphically the rank ordering
of the scenarios. While for each scenario there was at least 60 per cent of
the subjects who agreed on its rank position, there was recorded divergence
from these orderings with, for example, individual subjects appearing to judge
the ‘Williams” scenario not just as the commonly agreed first rank, but also
second, third and indeed fourth. A number of possible explanations may exist
for the outliers. They may reflect a failure to understand the ranking exercise—
although the chances of that are minimized by the interview instructions. They
may reflect a failure to absorb the full characteristics of the scenarios and hence
a judgement based only on part of the information— ‘cognitive overload’. Or,
they may simply and accurately reflect unconventional values. In looking at the
TTO values for a particular scenario (as in Figure 5) there is again evidence of
a wide range of individual valuations alongside a clear central tendency. The
nature of the distribution does emphasize that in focusing on any single value
to represent the observed range a wealth of detail is inevitably lost, and that
within constrained ranges of values the choice of measure of central tendency is
important. Figure 6 shows the means and their 95 per cent confidence limits, and
medians for the value of each scenario, and emphasizes the difference between
mean and median values.
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Williams Lewis Powell King Turner
SCENARIOS

1st Rank 2nd Rank 1111111113rd  Rank 4th Rank

5th  Rank

Figure 4. Rank ordering: breast cancer scenarios
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Figure 5. Frequency distribution of values: breast cancer scenario ‘Powell’



82 Martin Buxton and Joy Ashby

SCENARIOS

+ Mean * Upper limit " Lower limit D Median

Figure 6. Utility values: breast cancer scenarios means, 95 per cent confidence limits,
and medians

The Canadian TTO literature normally presents means; the Rosser matrix is
based on median values. While the choice is often argued on a technical basis,
it is not simply a technical matter. Use of the median effectively gives an equal
weight to each subject’s assessment of the utility. The mean is influenced by
strength of individual preference (or magnitude of value). A modal value would
reflect the most commonly accepted value. The choice between these is in effect
a further value judgement of the researcher.

Analysing the results on a disaggregated basis by professional group, age or
sex produced few statistically significant differences. While by no means defini-
tive, the results lend further support to the impression from previous studies
that there are no large systematic differences in values between groups.

Comparison with other Values

In terms of tests of reliability and validity (see Buxton et al., 1987) this UK
study seemed to have produced results on a par with earlier work of Torrance.
Here, as in previous studies, test-retest values are not as good as might be
hoped for. But again there is more than one possible explanation of this. It may
reflect inaccuracy in valuation resulting from the TTO methodology, or it may
represent substantive change in values over time. In that the interview with
its ranking and TTO processes may be the first time that the individuals have
consciously considered their values and preferences in this matter, it would
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not be surprising if the process itself may lead to some change in perceived
values, and perhaps further retesting might show a stabilization of values. (This
incidentally is a problem that applies to any method for eliciting information
on values.)

In terms of previous values for similar scenarios as shown in Table 1, Sackett
and Torrance looked at long-term valuations for mastectomy for breast cancer,
and obtained a value of 0.48 (based on an eight-year duration). This is just
about midway between the mean values in this study for the most comparable
scenarios of Powell and Turner (0.68 and 0.24).

As a comparison with alternative approaches to valuation, the scenarios were
rated independently by six researchers from the University of York to place
them in a cell of the Rosser matrix and by eleven researchers from McMaster
University to assess them in terms of the multi-attribute utility classification
described above. In each case, there was a high degree of agreement as to which
was the appropriate classification for the scenarios, although there was some
difficulty in appropriately placing the scenarios on the health problem attribute
of the M AU classification. The resulting values (compared with the TTO means
and medians) are shown in Figure 7.

This suggests a fairly close accordance between the TTO-median values and
the MAU values for scenarios W, L and P but not so for K and T. For these the
M AU values are a little closer to the TTO-mean values. There is no accordance
with the Rosser values—and for K and T the TTO values appear quite at odds
with the Rosser values.

Various hypotheses have been posed as possible explanations of all, or part, of
the considerable differences between the values for the scenarios derived from
our TTO work and from the use of the Rosser matrix, and to a lesser extent
the MAU values. These include:

(a) the effect of ‘labelling’ the disease— values may be lowered by describing
the health state as being due to cancer (see Sackett and Torrance, 1978):
neither of the other sets of valuations would include a ‘labelling’ effect;

(b) the current Rosser valuations and to a lesser extent the MAU values may
not adequately allow for psychological distress that is evident in scenarios
K and T;

(c) the TTO values are being ‘contaminated’ by respondents ‘disbelieving’ the
hypothetical lengths of life quoted and substituting their own expectations
of actual prognosis;

(d) a high discount rate for the value of future years of life is being implicitly
incorporated into the TTO comparison: this factor would also be at work
in the TTO-based MAU valuations;

(e) the scalings may be logarithmically related, reflecting a prothetic relation-
ship between the scales, possibly implying that the TTO-based values be
on a scale with the characteristics of an interval scale rather than a true
ratio scale (see Patrick et al., 1973).
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Figure 7. Utility values: breast cancer scenarios mean and median TTO, Rosser and
MAU

Each of these hypotheses warrants further investigation and some of this is
underway as part of the next phase of the research, involving interviews which
include a ‘debriefing’ as to the factors that influenced subjects’ responses.

As an exploratory test of the hypothesis about scaling, a logarithmic trans-
formation of the Rosser values was made (see Buxton et al., 1987, Table 10
for mathematical details). Figure 8 shows that in fact the M AU values and the
log-transformed Rosser values are quite close. This lends support to the hypoth-
esis that there is a scaling effect with a logarithmic relationship between the
two scales, and possibly by extension between TTO and magnitude estimation
scaling in general.

Such a relationship may be important, not because at the moment it is easy
to say that one or other scale is thus correct in its original form, but as evi-
dence that there are systematic and explicable relationships emerging between
the value sets. The values being obtained in such independent, methodologically
varying studies, though numerically quite different, may be logically and sta-
tistically related. The values are not arbitrary or random as some critics might
wish to suggest.
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Figure 8. Utility values: breast cancer scenarios Rosser, log-transformed Rosser,
and MAU

Conclusions

At this stage, it would be a bold person who argued that any researcher has a
definitive, generally applicable set of values. But methodologies exist for obtain-
ing values, for exploring differences, and beginning to understand the factors
that influence health state valuation. It would be surprising if the measurement
of individual values of complex health states was easy, if there were not consid-
erable differences between individuals, and if the process of elicitation did not
influence the values obtained. But such difficulties are no reason to remain in
ignorance.

On the basis of the work carried out so far in the Health Economics Research
Group at Brunei University we believe that there is much to be gained from
building on the Canadian experience with the TTO approach. TTO provides a
relatively easy and acceptable technique for eliciting values; its relative ease of
use opens up on the one hand the possibility of large-scale sampling to explore
differences in values and on the other smaller scale testing of the detailed effects
of the form, content and context of scenarios. Both are urgently needed if health
state values are to be routinely incorporated into policy analysis.
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Appendix A: Examples of Health State Scenarios Used in the Study

Situation L:
Mrs Lewiss Situation

Diagnosed and treated for breast cancer one year ago.

Treated surgically by simple mastectomy— removal of the whole breast
followed by plastic surgery to make a new breast.

Occasionally concerned that the cancer will come back.

Feels confident and in control of her life.

Friends and family enjoy visiting and being visited by her.

Interests and hobbies have continued as before diagnosis.

Partner is supportive.

Sexual relations are good.

Situation T:
Mrs Turner's Situation

Diagnosed and treated for breast cancer one year ago.

Treated surgically by simple mastectomy—removal of the whole breast.

Some swelling and stiffness of the arm, requiring looser clothing and
restricting movement.

Completely engulfed by fears that the cancer will come back, and of
death.

Not able to go out and meet people.

Tearful, does not sleep well.

Very sensitive about her appearance, even when clothed.

Partner is not supportive.

Sexual relations have declined.
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Introduction

Parkinson’s disease is a crippling, degenerative, neurological condition that af-
fects 60-80,000 people in the UK, the great majority of whom are aged over 60.
It presents essentially as a motoric disorder but may lead also to depression and
cognitive impairments of varying degrees of seriousness. The disease is mainly
a disorder of late life (on average about 65 years), with a sex incidence that is
approximately equal.

Symptomatology

Today, Parkinson’s disease is recognized as having a classic triad of symptoms;
tremor, rigidity and bradykinesia. A rhythmic tremor is perhaps the most rec-
ognizable symptom and is said to be the initial symptom in 70 per cent of
patients with Parkinson’s disease (Hoehn and Yahr, 1967). It is not a contin-
uous tremor, but occurs rather intermittently and is particularly evident when
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the affected limbs are at rest, or when the patient is concentrating or feeling
anxious.

Cogwheel rigidity, the second major symptom, is experienced by patients
as muscle stiffness, soreness or cramping. Because the muscles are constantly
contracted they may shorten, particularly in the back, drawing the head
and neck downward and causing back pain, poor balance, propulsion and
falling.

Bradykinesia, the final symptom of the triad, is characterized by a certain
slowness of, or even inability to initiate, movement. Fatigue, diminution in auto-
matic movements (e.g., eye blinking and swallowing), a soft monotonous voice,
festinating gait, and an immobile ‘masked-like’ facial expression are examples
of bradykinesia. This symptom, like tremor, varies from moment to moment,
with the patient still able to perform tasks in a smooth and vigorous manner on
some occasions.

A diagnosis of Parkinson’s disease is made when there is evidence of all three
symptoms, though each component of the triad may vary considerably in its
seriousness (Duvoisin, 1984).

Treatment

In his ‘Essay on the shaking palsy’, James Parkinson (1817) wrote ‘until we
are better informed, respecting the nature of this disease, the employment of
internal medicine is scarcely warranted’. However, over the past 25 years an
increased understanding of the disease has resulted and because of this, the
control of parkinsonism with modern medicines has progressed rapidly. Today,
in the UK, there are five main classes of medicines used to treat Parkinson’s
disease (Table 1).

Table 1. Drugs currently used in the management of Parkinson’s disease

Group Generic name Trade name
L-dopa preparations L-dopa + benserazide Madopar
L-dopa + carbidopa Sinemet
Anticholinergics Benzhexol Artane
Benztropine Cogentin
Biperiden Akineton
Methixene Tremonil
Orphenadrine Disipal
Procyclidine Kemadrin
Others Amantadine Symmetrel
Bromocriptine Parlodel

Selegiline Eldepryl
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At all stages of disease severity the treatment has to be related to both the
symptoms and the disability (Pearce, 1984). It should also be tailored to the
patient’s need, bearing in mind age, concurrent illness, compliance, the possible
coexistence of dementia and the past history of toxicity.

Anticholinergic compounds have been used to treat Parkinson’s disease for
well over 100 years, and probably act centrally, preventing the action of acetyl
choline at receptor sites. They reduce tremor, rigidity and akinesia by about
20 per cent. Side effects (dry mouth, blurred vision and constipation) are par-
ticularly common in elderly parkinsonian patients, who are also susceptible to
confusional states which may be induced during treatment (Barbeau, 1972).

The antiviral compound, amantidine, is chemically unrelated to other an-
tiparkinsonian compounds. However, its effect in Parkinson’s disease is probably
related to that of amphetamines, enhancing central dopamine and noradrenaline
transmission. It has an additive effect when administered with anticholinergics
but its effects tend to be short-lived (Parkes, 1975) and thus it is now seldom
used.

Levodopa, coupled with a peripheral dopa-decarboxylase inhibitor (e.g. car-
bidopa or benserazide) is probably the modern day treatment of choice in
Parkinson’s disease. These inhibitors prevent the peripheral degradation of lev-
odopa to dopamine thus enabling more of the medicine to enter the brain (Mars-
den et al., 1973). They reduce rigidity, bradykinesia, freezing and posture, but
have a lesser and variable effect on tremor. Improvement is achieved in about
90 per cent of patients who present early and it is claimed that these medicines
improve the Quality of Life for most patients, but do not halt disease progres-
sion. Concern still exists, however, about their long-term safety and sustained
therapy causes a number of disabling and dose-limiting complications. Capri-
cious swings in motor performance, usually due to end-of-dose deterioration,
are a disturbing example of levodopa induced effects. On/off fluctuations in
response, bearing little relationship to dose or timing of administration, are
also common after long-term treatment (Marsden and Parkes, 1976). Induced
dyskinesia and dystonia (Shaw et al., 1980; Quinn et al., 1982) and psychiatric
symptoms (Marttila and Rinne, 1976; Mayeux et al., 1981) are also important
limiting factors in the treatment of Parkinson’s disease with levodopa analogues.

Bromocriptine and pergolide are both potent dopamine receptor agonists
which have antiparkinsonian action similar to levodopa (Godwin-Austen and
Smith, 1977; Lees and Stern, 1981; Lieberman and Goldstein, 1982). Both
compounds are most useful in patients with fluctuating on/off responses to lev-
odopa (Hardie et al., 1984). Side-effects are similar to those of levodopa, but
psychiatric problems are more severe and may be more protracted. They can
occur in younger patients and not necessarily in those with long-standing or
severe disability.

Selegiline, a selective type-B monoamine oxidase inhibitor, is probably the
most recent approach to the treatment of Parkinson’s disease. It potentiates
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the effects of levodopa and is a useful adjunct in patients exhibiting end-of-
dose deterioration, or on/off swings (Stern et al., 1983). Side-effects are not
usually a problem, but may include nightmares, postural hypotension, confusion,
dizziness and headaches (Brodersen et al., 1985).

Parkinson’s Disease and Quality of Life

Parkinson’s disease is easily recognized by the onlooker, on account of its ba-
sic clinical features, that is, tremor, rigidity, akinesia, postural instability and
postural deformity, and as a result, most of the subjective rating scales, and
activity of daily living scales developed to assess disease severity, rely heavily
on these features.

The first attempt to quantify disease severity was made by Riklan and Diller
(1956) who devised a 98-item scale listing various activities of daily living.
Unfortunately, this scale proved to be neither reliable nor workable, and is
no longer in use. In contrast, the North-Western University Disability Scale
(Canter et al., 1961) and the Webster Rating Scale (Webster, 1968) have both
been used widely and reliably to assess the signs and symptoms of Parkinsonism.
The North-Western University Disability Scale (Appendix 1) consists of a 5-
or 10-point rating for walking, dressing, hygiene, feeding and speech, based on
clearly defined criteria. In the Webster scale (Appendix 2) bradykinesia of the
hands, rigidity, posture, upper extremity swing, gait, tremor, facies, seborrhoea,
speech and self-care are all assessed using a 0-3 rating system.

Some investigators have developed combined subjective rating scales with
simple objective tests of motor function (Godwin-Austen et al., 1969; Parkes
et al., 1970). The most frequently used objective tests involve the use of peg
boards, the time taken to put on mittens or socks and the time taken to walk a
measured distance. Most of these scales were developed and applied successfully
to demonstrate the therapeutic efficacy of levodopa and other antiparkinsonian
drugs in the late 1960s and early 1970s.

Perhaps the most popular and simplest method of staging Parkinson’s disease
was devised by Hoehn and Yahr (1967) (Appendix 3). This scale provides a
generally accepted basis for assessing the severity of parkinsonism, and Lieber-
man et al. (1980) have reported a good correlation between the Hoen and Yahr
staging and more detailed scoring systems. Unfortunately such staging is rel-
atively insensitive to changes in the patient’s clinical state. Hoehn and Yahr
also reported a marked discrepancy between the primary signs of Parkinson’s
disease, such as tremor and rigidity, and the degree of functional incapacity. In
fact most patients are less concerned with the severity of rigidity and tremor
than they are with the effects of these and other clinical features of the disease,
on activities such as walking, dressing and manual dexterity. Also, most patients
look upon Parkinson’s disease as a progressive and very debilitating illness caus-
ing embarrassment, loneliness and depression, with increasing dependence on
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others, as well as restricting mobility around and outside the home. Hence the
psychosocial factors associated with the disease may well be more important in
influencing quality of life than are the primary symptoms, and the most recent
work on evaluating quality of life in Parkinson’s disease has concentrated on
these aspects of the disease using patient-rated questionnaires and rating scales.

Bulpitt et al. (1985) administered a 61-item questionnaire to a group of pa-
tients with Parkinson’s disease, and compared their responses with those of a
control group, who were randomly selected from a general practice in Har-
low near London. Table 2 gives the percentage of the patients and the control
subjects complaining of the various symptoms. The symptoms are ordered ac-
cording to the ratio of patient complaints to control subject complaints. These
ratios represent the strength of the association between Parkinson’s disease (or
its treatment) and the symptoms. The greatest ratios were associated with the
complaints of being frozen or rooted to the spot, grimacing, jerking of limbs,
and shaking of hands, all classic symptoms of Parkinson’s disease.

Table 2. Symptoms with more than a two fold excess in parkinsonian patients
compared with controls (from Bulpitt, 1985)

Ratio of complaint

Symptom Patient group Control group rates
Frozen or rooted to spot 40.8 1.0 410 1
Grimacing 39.2 2.0 195 1
Jerking of arms and legs 46.3 3.0 153 1
Shaking of hands 61.7 6.0 103 1
Mouth waters excessively 38.5 4.0 98 1
Clumsy hands 56.4 6.0 93 1
Poor concentration 33.1 4.0 83 1
Severe apprehension 345 5.0 7.0 1
Hallucinations 17.0 3.0 57 1
Faintness on standing 54.5 11.8 46 1

Source: Bulpitt (1985).

Recently, more general quality of life measures, such as the Nottingham
Health Profile (NHP) (Hunt and McEwen, 1980) and the Sickness Impact
Profile (SIP) (Bergner et al., 1981) have been used to evaluate quality of life
in patients with Parkinson’s disease.

The NHP is in two parts: Part 1 contains 38 questions describing health
problems in six areas; energy, sleep, pain, physical mobility, social isolation
and emotions. Part 2 contains 7 statements relating to the effects of health
problems on occupation, household management, family life, sex life, social
life, holidays and hobbies. The subject responds with ‘yes’ or ‘no’ according to
whether the statement applies to him/her or not. The statements in Part 1 have
been weighted to reflect the fact that the problems vary in severity and each
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of the six sections carries a maximum score of 100. Statements in Part 2 are
scored one for a ‘yes’ response and zero for a ‘no’ response.

The NHP was chosen initially, as the most suitable of the established quality
of life instruments to use in Parkinson’s disease for the following reasons:

Previous investigations had demonstrated its sensitivity in a wide range of
situations (McEwen, 1983).

Validity and reliability were reported to be high (Backett et al., 1981).
Easy and inexpensive to use and can be self-administered.

The NHP was initially administered to 55 outpatients from the Parkinson’s
Disease Clinic at King’s College Hospital (KCH) in London. Figure 1 illus-
trates the results obtained from an analysis of the responses to Part 1 of the
profile. The patients reported most problems in the areas of energy, physical
mobility, emotions and social isolation. Furthermore, when these results are
compared with ones obtained from an age-matched group of ‘healthy’ elderly
subjects (randomly selected from a general practice in Twyford) and a group of
outpatients with Peripheral Vascular Disease (PVD) it is quite clearly possible
to distinguish the three groups on the basis of their response to Part 1 of the
NHP.

Parkinson's disease
patients

Healthy elderly
___subjects

Epet& . v&oVavor SVeeP
SoOaX pM*'0*

NHP Part 1

Figure I. Comparison of the NHP Part 1 scores
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In addition to the above areas, communication problems have also been re-
ported by other authors (Oxtoby, 1982; Sutcliffe et al., 1985; Gotham el al.,
1986). In these studies patients expressed difficulties in writing a letter and con-
sidered that their speech was sometimes unintelligible. In Parkinson’s disease,
speech is generally lower in volume, higher in pitch, and faster than normal,
with a disorder of metred speech rather than errors in articulation (Scott and
Caird, 1984). Written communication is also impaired as handwriting becomes
difficult, and although many resort to slow writing using a capital script, illegi-
bility is still common. Writing and speech do improve with levodopa (Mawdsley
and Gamsu, 1971) but it has been difficult to show whether or not speech ther-
apy is definitely beneficial in the long term. Data which are reported later in
the chapter, using the SIP in patients with Parkinson’s disease, also highlighted
communication as a problem in these patients. Parkinsonian patients also re-
ported problems with walking around indoors without assistance, in the studies
conducted by Sutcliffe et al. (1985) and Gotham et al. (1986).

Other studies have also found a high prevalence of emotional problems, and
in particular depression, in patients with Parkinson’s disease when compared
with other disease states (Mindham, 1970; Robins, 1976; Mayeux et al., 1984).
However, attempts to relate the severity of depression to the degree of disability
have been unsuccessful, and most studies have shown no significant correlation.

Figure 2 records the results obtained from the responses to Part 2 of the
NHP when administered to the KCH Parkinson’s disease patients, the ‘healthy’
elderly subjects and the PVD patients. The parkinsonian patients, in contrast
to the other groups, reported most problems with homecare, hobbies, holidays
and social life, but all the areas listed in Part 2 were in fact severely affected
by the disease. The apparently low response to the ‘occupation’ statement by
the parkinsonian patients is actually a misleading figure as the majority of the
patients had already given up work because of the effects of the illness.

Singer (1973) also investigated the effects of parkinsonism on work and in-
come, household management and leisure roles, comparing the results to na-
tional norms for an age-matched population. He reported a significant increase
in unemployment in the patient group and, in those still working, the num-
ber of days lost through illness was much higher than the national average for
the same age. Fewer of the patients engaged in housework, while reading and
watching television were the most common leisure activities, particularly in the
over-65s. A second study, conducted in Glasgow, also assessed the relationship
between disease severity, and the curtailment of a patient’s hobbies and pastimes
(Manson and Caird, 1985). The results indicated that sedentary activities such
as reading and watching television were little altered, whereas outdoor activities
were markedly affected. Furthermore, few new activities were commenced after
the onset of the illness.

In the KCH study, the patients also rated their own health as very good,
good, fair, poor or very poor, in addition to completing the NHP (Figure 3).
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NHP Part 2

Figure 2. Comparison of the NHP Part 2 scores

Similar responses were also obtained from the ‘healthy’ elderly subjects and the
PV D patients and again the three groups can be clearly distinguished. Table
3 gives the correlations between the NHP Part 1 scores, and the patient-rated
health. A strong association can be seen between a number of the sections of
Part 1 (physical mobility, emotions and energy) and the patient-rated health.
Subset regression analysis of these results revealed that the best subset of NHP
Part 1 scores, predictive of the patient-rated health score were: energy, sleep
and physical mobility. From these initial results, it was apparent that the NHP
could be used to quantify how Parkinson’s disease affects a patient’s quality
of life and thus further studies were warranted. A second study was therefore
conducted using a different group of outpatients with Parkinson’s disease (Derby
Royal Infirmary) to compare the NHP with the Sickness Impact Profile (SIP)
(Bergner et al., 1981).

The SIP is a self-administered measure of sickness-related dysfunction, which
consists of 12 categories of activity: Ambulation (A), Mobility (M), Body Con-
trol and Movement (BCM), Social Interaction (SI), Communication (C), Alert-
ness Behaviour (AB), Emotional Behaviour (EB), Sleep and Rest (SR), Eating
(E), Home Management (HM), Recreation and Pastimes (RP) and Work (W).
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Parkinson's disease
patients
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Figure 3. Comparison of the patient-rated health scores

Table 3. Correlations between NHP Part 1scores and patient-rated health

Patient-
rated
health

Energy
Pain
Emotions
Sleep

Social
isolation

Physical
mobility

Patient-
rated
health

1.00
0.43
0.23
0.46
0.10

0.57

Social Physical

Energy Pain Emotions Sleep isolation mobility

1.00

0.47 1.00

0.67 0.55 1.00

0.49 0.43 0.62 1.00

0.39 0.27 0.67 0.64 1.00

0.51 0.60 0.67 0.38 0.44 1.00
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All items for each subscale are assigned a weighted value, summed, and then
divided by the total possible subscale score. This ratio is then multiplied by 100
to give a percentage dysfunction score for each of the twelve categories.

In addition to the separate subscale scores, summary scores are also pro-
vided for physical dysfunction (derived from Ambulation, Mobility and Body
Control and Movement subscales) and psychosocial dysfunction (derived from
Social Interaction, Communication, Alertness Behaviour and Emotional Be-
haviour subscales). An overall score can also be derived from all 12 subscales
yielding an index for quality of life.

Forty-five parkinsonian patients in total completed both the NHP and the
SIP, by mail, in randomized fashion, two months apart. Preliminary results
from this second study, illustrated in Figures 4 and 5, quite clearly demonstrate
the similarity of the category scores from the NHP, for different populations
of the same disease group. It also confirms the flexibility in the method of
administration of the profile. Furthermore, patient-rated health was also very
similar for both groups of patients with Parkinson’s disease (Figure 6).

003" Parkinson's disease
patients (KCH)

Parkinson's disease
batients (DRI)

pa'" pfoV'O™  sOva"orx SVe"P Obw'~
Soc'»v'

NHP Part 1

Figure 4. Comparison of the NHP Part 1 scores
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Figure 5. Comparison of the NF1P Part 2 scores
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Figure 6. Comparison of the patient-rated health scores
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Analysis of the SIP data from this study is illustrated in Figure 7. As was
seen with the NHP, patients reported most problems (highest per cent Dys-
function Scores) in the areas of Home Management, Communication, Alert-
ness Behaviour, Ambulation and Recreation and Pastimes, with Eating and
Work being the areas least affected. The results on Eating were unexpected;
the majority of patients with long-standing Parkinson’s disease have great dif-
ficulty in handling eating utensils and hence it would have been expected that
this would reflect adversely on eating. This apparent anomaly is currently being
investigated further. Figure 7 also compares the SIP data from the parkinso-
nian patients with data published by Klonoff et al. (1986) for patients two to
four years after Closed Head Injury (CHI). As was seen with the NHP and
the PVD patients, the parkinsonian patients scored much higher than the CHI
patients and the SIP was capable of distinguishing between the two groups.

SIP Scale

Figure 7. Comparison of the SIP % Dysfunction Scores

Table 4 lists the Physical Dysfunction summary score, the Psychosocial Dys-
function summary score and the overall SIP score for the parkinsonian patients,
the CHI1 patients and a group of disabled patients reported by Charlton et al.,
(1983). Again the results demonstrate that the SIP is capable of quantifying
the devastating effect Parkinson’s disease has on a patient’s quality of life, as
measured by these three summary scores.
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Table 4. Physical Dysfunction summary scores, Psychosocial Dysfunction summary
scores, and the Overall SIP scores

Physical Psychosocial Overall
Patient group dysfunction score dysfunction score SIP score
Parkinson’s disease 19.42 18.92 18.04
patients
CH1 patients 3.92 11.09 9.59
(Klonoff, 1986)
Disabled patients 13.06 15.65 11.84

(Charlton, 1983)

Conclusions

From the results of these initial studies it has been demonstrated that Parkin-
son’s disease does severely affect certain aspects of a patient’s life, and that
these effects can be quantified by using either the NHP or the SIP. Further
studies are now needed to explore the correlation between patient-rated disease
severity as measured by either the NHP or the SIP, and disease severity as
measured by one of the physician-rated disability scales. Longitudinal studies
are also required to demonstrate the reproducibility of these instruments over
time, and before and during treatment. The NHP and SIP could also be use-
fully employed in the future evaluation of new therapies for the treatment of
Parkinson’s disease, and perhaps one day play a role in helping decide the most
appropriate treatment to prescribe, for a particular patient.
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Appendix 1: North-Western University Disability Scale

Scale A: Walking

Never walks alone.

0. Cannot walk at all, even with maximum assistance

1. Needs considerable help, even for short distances, cannot walk outdoors
without help

2. Requires moderate help indoors; walks outdoors with considerable help

3. Requires potential help indoors and active help outdoors

4. Walks from room to room without assistance, but moves slowly and uses
external support; never walks alone outdoors

5. Walks from room to room with only moderate difficulty; may occasionally
walk outdoors without assistance

6. Walks short distances with ease; walking outdoors is difficult but often
accomplished without help

7. Gait is extremely abnormal; very slow and shuffling; posture grossly af-
fected; there may be propulsion

8. Quality of gait is poor and rate is slow; posture moderately affected; there
may be a tendency towards mild propulsion; turning is difficult

9. Gait only slightly deviant from normal in quality and speed; turning is the
most difficult task; posture essentially normal

10. Normal

Scale B: Dressing

Requires complete assistance

0. Patient is a hindrance rather than a help to assistant

Movements of patient neither help nor hinder assistant

Can give some help through bodily movements

Gives considerable help through bodily movements

Performs only gross dressing activities alone (hat, coat)

Performs about half of dressing activities independently

Performs more than half of dressing activities alone, with considerable effort
and slowness

° U s wN e
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Handles all dressing alone with the exception of fine activities (tie, buttons)
Dresses self completely with slowness and great effort

Dresses self completely with only slightly more time and effort than normal
Normal

Scale C: Hygiene

Requires complete assistance

0.
1

oo e e N

10.

Unable to maintain proper hygiene even with maximum help

Reasonably good hygiene with assistance, but does not provide assistant
with significant help

Hygiene maintained well; gives aid to assistant, requires partial assistance
Performs a few tasks alone with assistant nearby

Requires assistance for half of toilet needs

Requires assistance for some tasks not difficult in terms of co-ordination
Manages most of personal needs alone; has substituted methods for accom-
plishing difficult tasks. Complete self-help

Hygiene maintained independently, but with effort and slowness; accidents
are not infrequent; may employ substitute methods

Hygiene activities are moderately time-consuming; no substitute methods;
few accidents

Hygiene maintained normally; with exception of slight slowness

Normal

Scale D: Eating and Feeding (scored separately)

Eating

0.

Eating is so impaired that a hospital setting is required to get adequate
nutrition

Eats only soft foods and liquids; these are consumed very slowly

Liquids and soft foods handled with ease; hard foods occasionally eaten,
but require great effort and much time

3. Eats some hard foods routinely, but these require time and effort

4. Follows a normal diet, but chewing and swallowing are laboured

5. Normal

Feeding

0. Requires complete assistance

1. Performs only few feeding tasks independently

2. Performs most feeding tasks alone, slowly and with effort, requires help

with feeding
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Handles all feeding alone with moderate slowness, still may get assistance
in specific situation (e.g. cutting meat in restaurant); accidents are not
infrequent

Fully feeds self with rare accidents; slower than normal

Normal

Scale E: Speech

W N e

10.

Does not vocalize at all

Vocalizes, but rarely for communicative purposes

Vocalizes to call attention to self

Attempts to use speech for communication, but has difficulty in initiating
vocalism; may stop speaking in middle of phrase and be unable to continue
Uses speech in most communication, but articulation is highly unintelligi-
ble; may have occasional difficulty in initiating speech; usually speaks in
single words or short phrases

Speech always employed for communication, but articulation is still very
poor, usually uses complete sentences

Speech can always be understood if listener pays close attention; both ar-
ticulation and voice may be defective

Communication accomplished with ease, although speech impairments de-
tract from content

Speech easily understood, but voice or speech rhythm may be disturbed
Speech entirely adequate; minor voice disturbances present

Normal

Appendix 2: Webster’s Parkinson’s disease rating scale

Directions

Apply a gross clinical rating to each of the 10 listed items, assigning value
ratings of 0-3 for each item, where (0) = no involvement and (1), (2) and (3)
are equated to early, moderate and severe disease respectively

Bradykinesia of hands (including handwriting)

(0)

No involvement

(1) Detectable lowering of the pronation-supination rate, evidenced by begin-

()

(3)

ning of difficulty in handling tools, buttoning clothes and wit*' handwriting
Moderate slowing of supination-pronation rate, one or both sides, evidenced
by moderate impairment of hand function. Handwriting is greatly impaired,
micrographia is present

Severe slowing of supination-pronation rate. Unable to write or button
clothes. Marked difficulty in handling utensils
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Rigidity

(0) None detectable

(1) Detectable rigidity in neck and shoulders. Activationl phenomenon is
present. One or both arms show mild, negative2 resting rigidity

(2) Moderate rigidity in neck and shoulders. Resting rigidity is positive2 when
patient not on medication

(3) Severe rigidity in neck and shoulders. Resting rigidity cannot be reversed
by medication

Posture

(0) Normal Posture. Head flexed forward less than 4 inches

(1) Beginning ‘poker’ spine. Head flexed forward up to 5 inches

(2) Beginning arm flexion. Head flexed forward up to 6 inches. One or both
arms raised but still below the waist

(3) Onset of simian posture. Head flexed forward more than 6 inches. One
or both hands elevated above the waist. Sharp flexion of hand, beginning
interphalangeal extension. Beginning flexion of knees

Upper extremity swing

(0) Swings both arms well

(1) Gait shortened to 12-18 inch stride. Beginning to strike one heel. Turn
around time slowing. Requires several steps

(2) Stride moderately shortened, now 6-12 inches. Both heels beginning to
strike floor forcefully

(3) Onset of shuffling gait, steps less than 3 inches. Occasional stuttering type
of blocking gait. Walks on toes—turns around very slowly

Tremor

(0) None detectable

(1) Less than 1 inch of peak-to-peak tremor movement observed in limbs or
head at rest or in either hand while walking or during finger to nose testing

(2) Maximum tremor envelope fails to exceed 4 inches. Tremor is severe but
not constant and patient retains some control of hands

(3) Tremor envelope exceeds 4 inches. Tremor is constant and severe. Patient
cannot get free of tremor while awake. Writing and feeding are impossible

1 Activation phenomenon is an increase in rigidity in involved limb evoked by voluntary movement
of contralateral limb.

2 Negative rigidity indicates that the patient aids passive movements performed by the observer, to
a greater or lesser extent. Positive rigidity implies involuntary resistance associated with increased
tone.
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Facies

(0) Normal. Full animation. No stare
(1) Detectable immobility. Mouth remains closed. Beginning features of anxi-

ety and depression
(2) Moderate immobility. Emotion breaks through at markedly increased
threshold. Lips parted some of the time. Moderate appearance of anxiety

or depression, drooling may be present
(3) Frozen facies. Mouth open 1/4 inch or more. Drooling may be severe

Seborrhoea

(0) None

(1) Increased perspiration. Secretion remaining thin

(2) Obvious oiliness present. Secretion much thicker

(3) Marked seborrhoea, entire face and head covered by thick secretion

Speech

(0) Loud, clear, resonant, easily understood

(1) Beginning of hoarseness with loss of inflection and resonance. Good volume
and still easily understood

(2) Moderate hoarseness and weakness. Constant monotone, unvaried pitch.
Beginning of dysarthria, hesitancy, stuttering, difficult to understand

(3) Marked hoarseness and weakness. Very difficult to hear and understand

Self-care

(0) No impairment

(1) still provides full self-care but rate of dressing definitely impaired

(2) Requires help in certain critical areas, such as turning in bed, rising from
chairs etc. Very slow in performing most activities, but manages by taking

more time
(3) Continuously disabled. Unable to dress, feed or walk alone

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

Stage |

Unilateral involvement, usually minimal or no functional impairment

Stage //

Bilateral or mid-line involvement, without impairment of balance
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Stage 111

First signs of impaired righting reflexes; evident in unsteadiness as the pa-
tient turns or demonstrated when he is pushed from standing equilibrium
with feet together and eyes closed. Functionally somewhat restricted, but
may be able to work, depending on nature of employment. Capable of in-
dependent living, with mild to moderate overall disability

Stage IV

Fully developed, severely disabling disease. Can stand and walk unaided,
but is markedly incapacitated

Stage V

Confined to wheelchair or bed without assistance
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The purpose of this chapter is to overview, in an evolutionary context, ap-
proaches to outcome analysis in clinical cancer. A ‘snapshot’ overview of cancer
outcome analysis techniques fails to take into account the enormous evolution
both in the treatment of the medical aspects of malignant disease, and in the
social, economic and ethical growth of the communities in which these advances
are taking place. There has been an explosion in cancer therapy over the past
half-century, based on substantial amounts of progress and promise. Our initial
attempts to attack the disease were rewarded by evidence that we could change
tumours. We could make them shrink. We could change their growth rates.
Occasionally we were able to make them go away. More recently the challenge
has been to convert these observations representing a change in the natural his-
tory of a tumour into evidence of either remission or cure. Had the goal of cure
not been so difficult to achieve, the current evolution to a focus increasingly on
quality of outcome would be less intense. Thus, if at the end of this discourse
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the reader has some sense not only of technique but of direction, the authors’
goal will have been achieved.

A Point of Departure

This overview of outcomes and analysis in cancer will focus on the clinical
trial. We do so because therapies are generally extrapolated into the community
from clinical trials conducted either in a single centre or by multi-institutional
groups. It is of course essential in making this therapeutic extrapolation to keep
in mind that patients seen in the community may be socially and biologically
different from those having the same ‘disease’ treated in the trial (Hunter et al.,
1987). Treatments moved into the community from experimental settings are
frequently modified in drug dosage, toxicity attenuation and in characteristics
of follow-up, all of which may alter the expected therapeutic outcome. There are
few systematic studies of this technology transfer, but such that are available
suggest that differences are considerably greater than initially anticipated.

While treatment studies for cancer can be traced back to the ancient Egyp-
tians, the modern clinical trials approach began in the late 1940s and early
1950s with the work of Farber et al. (1948) in the treatment of acute lym-
phoblastic leukaemia of childhood. From the initial observation that folate was
an essential co-factor in the metabolism of leukaemia cells came the first clin-
ical trials of a folate antagonist. Partial remissions were readily obtained, very
occasionally lasting several months. There followed a series of clinical trials,
over two decades, each building on the success of the antecedent trial by ask-
ing an additional biological question based on prior observation. Thus when
a number of medicines in addition to the antifoles were found to be able to
induce transient remission, trials investigating the role of combination therapy
were initiated (Henderson, 1967). In so doing occasional transient remissions,
followed by marrow and peripheral blood relapse, were converted into longer
term remissions where principal sites of failure began to include sequestered
sites within the central nervous system (Evans et al., 1970). The next clin-
ical trials addressed this problem with varying combinations of higher dose
chemotherapy, intrathecal administration and radiotherapy (Medical Research
Council, 1973). The results of these studies were that the CNS relapse rate
fell from 30-40 per cent to 5-10 per cent, with a pattern of recurrence shift-
ing again, this time to delayed marrow relapse, other sequestered sites such as
the testes, and the development of secondary neoplasia. To address these bio-
logical issues further trials asked questions about duration of therapy, the role
of marrow transplantation and even more radical radiotherapeutic approaches.
Meanwhile two-year survivals had gone from 10 per cent in 1956 to more than
80 per cent in 1976.

As a means of evaluating this data the randomized clinical trials process
evolved over twenty years in an attempt to ensure comparability of patients,
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consistency of patient evaluation and reliability and validity of the mathematical
analysis of the data. In overviewing these trials and similar studies leading to the
evolution of curative therapies for Hodgkin’s Disease (Canellos, 1973; Slayton,
1984), choriocarcinoma and testicular tumours (Garnick, 1985), it is essential
to be aware that their success owes to the fortuitous concurrence of a number
of biological and statistical conditions:

1. Each new therapy applied had an independent and substantive antitumour
effect.

2. The time to the observation of the treatment effect and treatment failure
was short.

3. Treatment failure led to death in a short time.
Each step in the evolution of therapy led to significant new biological obser-
vations about the natural history of the disease, which were directly amenable
to a new therapeutic approach.

5. The overall treatment course was short, making it acceptable to use an acute
disease model for treatment planning.

6. At most steps along the route, survival differences were considerable, and
where they were not, the change in the natural history of disease made clear
therapeutic trials possible.

In cancer therapy our dramatic successes are few. For the most part we are
faced with common diseases, individual therapies of marginal effectiveness and
expected improvements from new therapies which are so small that we are
forced to use larger clinical trial designs in order to have the power to detect
with confidence such small improvements as may be present. It is in this setting
that a refocusing of our endpoints becomes critical. Further, our biological
understanding of the disease has to shift from that of an acute illness model, to
a more appropriate chronic formulation of the disease.

Intrinsic to the acute leukaemia paradigm is the observation that the natural
history of this disease is short. Like a myocardial infarction, the clinical outcome
of the disease and its treatment is either survival or death. The outcome is
determined in hours, days or short weeks. In such a setting it is appropriate
to set aside broader human issues such as economics, social interaction, the
family and psychological state. However, for the most part cancer is a chronic
disease in which there are remissions and exacerbations, to a greater or lesser
extent amenable to therapy. The natural history of the chronic cancers ranges
from six months for aggressive small cell carcinomas of the lung to ten to
twenty years for some breast cancers and indolent lymphomas. In this setting
the fundamental assumptions of the acute care model, namely that the medical
aspects of the disease are paramount for short-term therapy, are no longer
tenable. Whereas in an acute disease setting patient and physician goals of
therapy are likely to be the same, when the disease is both chronic and possibly
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incurable, therapeutic indicators of success for the physician and the patient
may differ. The physician is interested in objective measures of tumour response,
as predictors of long-term survival. The patient is concerned with a Gestalt
representing quality of life in the context of limited survival. The current interest
in 'quality of life’ as an outcome measure in cancer trials seeks to bridge the
gap between the physician-scientist with his more objective view of outcomes,
and the patient with his ‘unscientific’ personal point of view (Schipper, 1983).
The interest is also stimulated by economic concerns relating to the immense
cost of current cancer therapies; ethical concerns about limiting therapy in the
face of a large array of minimally effective treatments; and social and legal
concerns about the changing relationship between patient and physician in the
health care scheme (Brown, 1987; Pearlman and Jonsen, 1985; Arora et al.,
1986; Thomasma, 1986; Edlund and Tancredi, 1985). Thus what follows is an
overview of current standard outcome measures and a more critical review of
the emerging quality of life methodologies in order that the reader may find
some assistance in designing and carrying out cancer clinical trials, interpreting
other clinical trials, and extrapolating from these trials to patient care in the
community.

Contemporary Outcome Measures: Phase I, Phase Il and Phase Ill Trials

The assessment of patient outcome in cancer treatment has focused on tumour
response, disease-free interval, patient survival and toxicity. Each of these mea-
sures has been investigated using one or more of the following different types
of studies.

Phase | studies determine the relationship between acute toxic effects and
intensity of treatment. New medicines are developed in the laboratory based on
biochemical principles and are tested on animals to determine their antitumour
effectiveness and toxicity. A usual starting dose for human studies is based on
one-tenth of the LDio (the dose which kills 10 per cent of animals treated)
in the mouse (Homan, 1972). Patients used in these studies have usually been
extensively pre-treated, which may prejudice assessment of tumour response,
hence the purpose of these studies is not to determine antitumour effectiveness
but to determine only the toxicity of the treatment. Doses are escalated in
consecutive sets of patients, often using a modified Fibonacci series (Carter et
al., 1977), until a maximally tolerated treatment intensity is determined. Since
toxicity is the issue in Phase 1 trials, the body systems which are anticipated
to be the target of the toxic effects should be competent in all patients entered
into the trial.

Phase Il studies attempt to identify the tumour types which respond to a
specific treatment. The outcome measure in this case is the extent of tumour
shrinkage observed. Since any change in tumour size is dependent on the mea-
surement technique and its associated human error, criteria for tumour response
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need to be rigidly defined. Further information on toxicity may be obtained in
Phase 1l trials and related to tumour response.

Often patients entered into Phase Il trials have been pre-treated because
of the ethical problem of withholding the best existing treatment. For cer-
tain types of advanced disease there is no known treatment which prolongs
survival and in these cases patients who have received no previous therapy
may be used. Pre-treatment builds resistance and therefore such trials will be
biased against finding new treatments to be effective (Carter and Selaway,
1977). Consequently these trials must look for a small percentage of responders
and have sufficient numbers for power adequate to detect such small response
rates.

A two-stage method of determining response rate was suggested by Gehan
(1961) based on the binomial distribution. An anticipated response rate is se-
lected and the number of patients that should produce one response with no less
than 95 per cent probability is determined. For example, if the true response
rate is 10 per cent, then 29 patients should produce at least one responder on
no less than 95 per cent of occasions. If the first 29 patients do not show a re-
sponse the trial is abandoned. If a response is obtained by the time 29 patients
have been treated, then additional patients must be treated to obtain a precise
estimate of the actual response rate.

New therapies are not likely to be equally effective in the treatment of dif-
ferent histological tumour types and therefore each type should be assessed
separately for its response to a new therapy. As both pre-treatment and tumour
type will influence response rate, patients should be stratified by both variables
when assessing response to the new drug.

Phase Il studies are usually comparative in that they determine the effective-
ness of a specific treatment in relation to either the natural history of the disease
or standard therapy. The usual outcome measures are disease-free interval and
survival, but toxicity and tumour response may be reassessed (Figure 1).

Three different types of control group can be used in a Phase Il trial, but
not all are equally useful. The duration of a trial may be greatly reduced by
using historical controls, that is, patients having the same disease who were
treated prior to the development of the therapy to be tested. Unfortunately
such a design is open to biases no matter how careful one is to avoid them.
Patients in the control group were not treated at the same time as patients in
the new treatment group, and aspects of their therapy other than the one of
interest may have been different. Even though the same selection criteria may
have been applied there may be subtle differences in patient selection which go
unrecognized. Different physicians entering patients into the trial may well have
interpreted and applied the selection criteria in a different manner. The only
way to be sure that patients in the treatment and control groups are equivalent
is to assign them randomly to their group after selection. Random assignment
does not assure that the groups are exactly equal in all other respects except
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Months

Figure 1. A typical Phase 111 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. Note that the curves are monotonically
decreasing

the treatment difference of interest, but does allow the specification of an exact
probability of them showing outcome differences by chance alone.

Usually the control group in a randomized study receives the previous most
effective treatment but occasionally a case can be made for a ‘no treatment’arm.
If a disease is uniformly and rapidly fatal regardless of any known treatment
then it is obviously ethical to use a ‘no treatment’ arm in the trial. However,
there is a natural reluctance to do nothing, even when treatment is toxic, which
means that very few randomized studies have ‘no treatment’ arms.

Phase | and Il studies answer narrowly focused questions dealing with sepa-
rate aspects of patients’ response to therapy, whereas Phase Ill studies answer
questions related to their overall response. Thus it is in the context of Phase 11l
trials that quality of life assessment is most relevant. Such assessments have the
potential to determine the utility of the trade-offs between the relatively long-
term toxic effects of treatment and the duration of survival, that is, between
quality and quantity of survival.

There are several important considerations in the organization of a typical
Phase 111 clinical trial:
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1. Patient Selection. The type of patient eligible for a particular trial must be
clearly defined in as much detail as possible. If there are known prognostic
factors which influence the course of the disease and its treatment then these
must be assessed in each patient selected.

2. Treatment Protocol. An exact prescription for the course of treatment in
all of the arms of the trial must be defined and all differences except the
salient one should be eliminated. Procedures to be adopted in the case of
toxic episodes must be outlined and care taken to apply them equally in all
treatment groups.

3. Randomization. This is the preferred method of treatment assignment be-
cause it is the only method of allowing for the presence of unknown factors
which influence the progress and outcome of a disease. If a number of prog-
nostic factors are known already, then a stratified randomization should be
performed to ensure their equal distribution over the treatment groups.

4. Sample Size. This should be calculated to provide sufficient power to de-
tect a specified difference between treatment groups on the chosen outcome
variable(s). The smaller the predicted treatment differences, the larger the
within-group variability, and the larger the desired power, the larger will be
the required sample size. Tables are available for the determination of sam-
ple size (Cohen, 1977) for a specified power provided the investigator can
determine the effect size of interest. Effect size is the difference in means of
the outcome variable between two treatment groups divided by its popula-
tion standard deviation. When the latter quantity is not known it is possible
to use average effect sizes for a particular type of variable which were found
from reviews of standard journal articles.

These clinical trial formats focus on outcome measures or endpoints which
are considered objective in so far as they are based on external observation
of the patient. However, there are a number of factors which may introduce
considerable inaccuracy in outcome measures. Warr (1984) has shown, not
unexpectedly, that physicians show greater error in determining tumour size
the smaller the size of the tumour. Also the estimation of tumour size from
X-ray films depends upon the setting of the X-ray machine when the films were
taken. Both these types of error can lead to incorrect conclusions that a tumour
is shrinking, has disappeared, remained the same size or become larger when
in fact one of the other possibilities is correct.

Disease-free interval is also subject to error depending on how often patients
are checked for recurrence and upon how closely and exhaustively they are
investigated. Even survival time is subject to error. Decisions must be made
regarding the starting point for measuring; whether the patient who is now
dead was deceased at the time the study follow-up ended; whether a patient’s
data should be included if death resulted from causes other than the disease or
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its treatment; what to do with those patients who were lost to follow-up; and
the effect of life-support measures on the duration of survival.

In the end, the carefully designed, well-conducted randomized trial may pro-
vide statistical evidence of an outcome difference. However, the evidence is
mathematical. It remains the obligation of the researcher to assure that the
‘significance’ has biological and human importance.

An Introduction to the Quality of Life Concept

Quality of life is a rubric which until recently lacked definition. It is a patient-
centred concern which has led to a new generation of more subjective measures
focusing on patient functional outcome. To date there is no firm consensus
about the about the meaning of the term (De Haes and Van Knippenberg,
1985; Caiman, 1984; Cribb, 1985; Landesman, 1986; Edlund and Tancredi,
1985; Warr, 1984). Further, the theoretical construct which is usually necessary
to the development of a useful test of any form is for the most part lacking,
both for test instruments and for the clinical trials in which these measures are
employed.

The long argued debate; medicine as art vs medicine as science is rephrased
in the conceptual evolution of quality of life. If one views medicine as applied
biology, quality of life is a patient-centred final outcome measure, representing
one extreme of the applicability of the Scientific Method. At the laboratory
level, the physical chemist conducts experiments in a setting that is controllable
and repeatable. The tenets of the Scientific Method can be achieved with rela-
tively straightforward identification of significant variables, firm control of de-
pendent and independent variables and considerable precision in measurement.
The scientist can be the dispassionate observer. As one moves through single
cell systems to organ systems and animal studies it is more difficult to identify
and control variables. The multifactorial nature of the biological process makes
cause and effect harder to relate, and this difficulty is reflected in broadened
criteria for statistical inference, and less certainty in the attribution of cause.
Contemporary clinical trials strain the Scientific Method to its limits because
of the constraints which derive from applying treatments to a heterogeneous
group of people who in the free living state are not biologically controllable.
The accuracy of our measurements is constrained by the limits of invasive pro-
cedures. In addition, the Heisenberg Uncertainty Principle of physics, that the
measurement process itself influences what is being measured, applies in clin-
ical medicine. A diagnostic intervention may itself alter the conditions of the
experiment. The best we have been able to do to satisfy strict scientific criteria
is to seek objective measures such as survival, disease-free survival and tumour
response as endpoints on which to base our experimental conclusions.

In moving to a quality of life measure potentially one gains a major strength;
this measure represents the final common pathway of all interventions impinging
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upon the patient who has cancer. However, to a considerable extent it is sub-
jective. The observer, namely the patient, is not a dispassionate third party. As
a final common pathway measure of outcome it can be profoundly influenced
by a range of factors not to date considered in trial entry and stratification.
For example patient quality of life may be severely impaired by lack of social
support (Wortman and Dunkel-Scheiter, 1979). If at the same time as major
anticancer therapy is initiated, significant social assistance is provided, a pa-
tient’s quality of life may improve. To attribute this improvement to the cancer
therapy may be misleading.

While a uniformly accepted definition of quality of life has thus far proved
elusive, certain important factors which influence the definition have become
clear:

1. Who defines quality of life? Physician-scientists are more comfortable when
measurements of patient outcome are made by dispassionate third parties.
Thus, from this perspective, quality of life represents some aggregation of ex-
ternally observable parameters such as the ability to return to work, income,
or physiological measurements such as P02 or haemoglobin. The social sci-
entist is more interested in issues such as social interaction and psycholog-
ical state. Patients’ definitions of quality of life tend to be daily-function
orientated, and where elucidated reflect differences between expectation and
achievement, satisfaction, hope, etc. (Presant, 1984).

2. The motivation of the observer profoundly affects the definition as well.
An economist looking at quality of life focuses on issues of dollar cost for
quantum of benefit. Williams’ Quality Of Life Equivalent Year (QALY)
represents such an econometric model.

3. For issues of life and death, particularly for the unborn or the economically
and mentally disadvantaged, quality of life is often blurred with another
concept, namely sanctity of life. This leads to the argument that unless a
true intellectual discussion of alternatives can be provided, one must assume
that the maximum quality of life is synonymous with maximum preservation
of life (Edlund and Tancredi, 1985).

4. Unless very great care is taken, the ambient cultural setting will be a ma-
jor determinant of quality of life. If quality of life is defined against some
absolute external standard such as number of hours worked, amount of med-
ication taken, or culture-dependent population norms for psychometric tests,
it will not be possible to compare therapies across cultures, or even within
ethnic communities in a given geographical area (Kleinman, 1986; Sartorius,
1987).

5. A fifth important parameter is the focus of evaluation. One may view quality
of life narrowly in terms of an individual patient, or widely to encompass
his immediate family, and then further in concentric circles to take account
the broader community (Ware, 1984). In a sense the focus on an individual
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patient comes closest to the contemporary medical specialist point of view;
the broad community approach is rather akin to traditional public health ap-
proaches. Implicit in this distinction is the important observation that small
differences affecting many patients may not be of consequence in a patient-
orientated study, whereas the same small differences aggregated across a
community may be viewed as having great public health significance. In on-
cology this issue is currently being debated in studies examining the value
of prophylactic or ‘adjuvant’ chemotherapy following primary surgery for
breast cancer (Simon, 1987; Cuzick, Steward et al., 1987a,b).

Contemporary Definition of Quality of Life

While no consensus has emerged, it is reasonable to propose some pragmatic
definitions of quality of life against which contemporary measures can be as-
sessed and the emerging cohort of trials evaluated. The point of departure for
such a definition of quality is the statement of the goals of medical therapy.
The intent of medical therapy in this model is to return the patient to a day-
to-day functional state no different from that before the onset of the disease.
In other words, from a functional point of view the goal is to have day-to-day
living unimpeded by either the disease or its treatment. Using such a model,
the patient serves as his or her own internal control, thus circumventing con-
cerns about transcultural and intra-cultural norms for quality of life outcome.
An important corollary follows. If patients serve as their own internal con-
trols, change in quality of life outcome over time is more important than initial
score or specific score at a given time. However, validation studies of this type
of tool have confirmed that patient groups stratified for extent of disease and
other recognized prognostic parameters have measurably different quality of
life scores.

The quality of life construct which emerges from the contemporary literature
is function-orientated. As such it seems cross-culturally valid, though confirma-
tory studies are in their infancy. The construct includes four component parts:

i. physical and occupational function;
ii. psychological state;

ili. social interaction;

iv. somatic sensation.

Physical and occupational function refers to measures of daily activity. In-
quiries about the ability to carry on with one’s daily activities do not distin-
guish between housework activities and workforce activities requiring similar
effort, concentration and expenditure of energy. In designing such instruments
efforts have been made to avoid the ‘capping’ phenomenon. Many physical and
occupational function measures are designed for use in rehabilitation settings
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with particular focus on dissecting the lower and midrange of functional abil-
ity. Thus patients whose function is good are not accurately discriminated from
each other by many of these measures (Katz and Arpom, 1976; Schipper et al.,
1984).

For the purposes of quality of life studies, psychological state includes issues
such as anxiety, depression, anger and fear. As in any test which is designed to
provide an overview, there are sacrifices in depth and detail of analysis. Thus the
psychological function measures in quality of life tests are brief and may serve
to draw attention to major psychological disability but are not in themselves
adequate to make a specific diagnosis.

Social interaction reflects the patient’s ability to maintain useful social con-
tact with family, friends, and work and community colleagues. It is the cement
of community structure. When some early data suggested to our group that
social interaction might be the most powerful contributor to quality of life out-
come, we were somewhat surprised. We should not have been. Our naivety
was best summarized by one correspondent who reminded us that solitary con-
finement and sensory deprivation have been widely used, powerful tools in the
hands of ‘correctional’ agencies for hundreds of years.

Somatic sensation refers to pain, nausea, vomiting, and other physical sensa-
tions which one assumes impinge on a patient’s ability to carry on with day-to-
day activities. Whereas the first three components of quality of life intuitively
and mathematically can be shown to be independent, the emergence of somatic
sensation, which would seem to contribute to each of the other factors, as an
independent factor may seem somewhat surprising. Most cancer quality of life
research groups include measures of nausea and vomiting, hair loss etc. because
they reflect the common observable side-effects of anticancer therapy. There are
suggestions that the somatic discomfort, identifiably related to treatment, may
lead to a quality of outcome different from apparently equivalent discomfort
attributed to the disease process itself.

To be useful, a quality of life measure should satisfy the following criteria:

1. It should be disease-specific, that is, the measure should be specific enough to
the disease population to detect differences in functional state among patients
in a given disease group. In other words, unlike broad-based medical quality
of life indices that are designed to measure the medical functional state of
free living populations, these tests should take into account that patients
have already been diagnosed as having an illness and should concentrate on
distinguishing functional states within this population.

2. The index should be functionally orientated, addressing itself to those day-
to-day living issues that represent the global construct of functional quality
of life.

3. It should be designed for patient self-administration and not require the
intervention of interviewers or health professionals for its administration.
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4. The questions designed should be of general applicability, ease and con-
sistency of interpretation, and of a number small enough to permit high
compliance despite repeated administration.

5. The questionnaire should be designed for repeated use, in order that the
patient’s score can be followed over a period of time to evaluate trends both
within patients and between groups.

6. It should be sensitive across the range of clinical practice, being able to
distinguish not only patients who are obviously well from those terminally ill,
but more significantly, degrees of dysfunction between patients with varying
extent of disease and intensity of therapeutic intervention.

7. The instrument design should have adequately demonstrated face, content,
construct and concurrent validity as well as reliability.

Numerous avenues have been followed in the development of quality of life
measures. Possibly the earliest quality of life measure was the Karnofsky Per-
formance Index, which was devised forty years ago to provide a physical func-
tion representation of the extent of disease (Karnofsky and Burchenal, 1949).
For many years the Karnofsky Index and its compressed analogue the Zubrod
Scale were the only patient outcome measures incorporated into cancer clinical
trials. The tool was designed by physicians, the scores assigned by physicians,
and results interpreted by physicians. Many quality of life measures today are
likewise strongly physician-orientated (Minet et al., 1987; Evans et al., 1985;
Pezim and Nicholls, 1985). Others derived from a nursing and/or psychology
point of view may come a little closer to the patient perspective, emphasizing
psychological parameters, sexuality, and life satisfaction (Padilla et al., 1983;
Schottenfeld and Robbins, 1970). More recently, quality of life measures have
been devised having a strong patient orientation, but bringing to bear as well
the perspectives of a broad team of health care providers including physicians,
nurses, social workers, and clergymen. It is from such measures that the overall
construct described above has emerged.

The emergence of practical quality of life indices today has been made pos-
sible by three conceptual developments: the recognition that quality of life en-
compasses more than physical attributes of disease; the emergence of a gener-
alizable construct, a pragmatic function-related definition of quality oflife; and
the recognition that there are necessary trade-offs between generalizability and
disease-specific depth of analysis.

When Karnofsky proposed his scale he did it from the clearly held perspec-
tive of a physician as principal determinant of the success of therapy, and his
orientation as a monitor of physical function. While at that time there were oc-
casional studies examining psychological and psychiatric attributes of cancer,
these did not represent the clinical mainstream. It was generally held that if
the disease process were not in check, little else mattered. From the perspec-
tive of the time, the Karnofsky scale had great face validity, it seemed logical.
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From today’s perspective it is easy to be a critic. Yates et al.'s (1980) vali-
dation study, done more than thirty years later, shows that scores obtained by
different professional external observers correlate relatively well, and that low
Karnofsky scores are in general predictive of short survival. Further, Karnof-
sky performance status is now accepted as an independent prognostic factor
and is incorporated into the staging of many malignant diseases, particularly
lung cancer, and testis cancer (Orr and Aisner, 1986). However, from a psy-
chometric point of view the scale is weak. For example, there are no studies
which establish the scalability of the tool. In other words, a deterioration in
score from 80 to 60 may bear no relationship to a deterioration from 50 to 30.
None the less, the Karnofsky Index served as the first relatively reproducible
functional outcome measure used in cancer clinical trials and is today included
as a baseline measure in most advanced disease trials.

In 1976 Priestman and Baum conducted a prescient study. They recognized
that quality of life was a patient-centred function that encompassed measures
of psychological state, functional capacity, social interaction and effectiveness
of therapy. Their test consisted of ten simple questions to which a patient was
requested to provide an answer as an X on a 10cm line whose ends represented
the extremes of good and bad. Though the linear analogue technique had been
widely validated in the psychological literature, this represented the first time
that this approach had been introduced to a cancer clinical trial. The authors’
very brief report provided remarkable clues to the robustness of the functional
quality of life concept and its clinical practicality. Patient scores seemed not to
be influenced by the presence or absence of the physician at the time the test
was taken. The overall quality of life score, which was the simple summation of
the numerical values of the ten questions, improved if the patients achieved an
objective response to chemotherapy, but remained stable or deteriorated in those
patients for whom medical treatment was ineffective. When the test was given
on successive days during chemotherapy administration, quality of life scores
fell at the beginning of treatment only to level off and improve in the days
after chemotherapy was completed. Further, during treatment a four medicine
regimen impaired quality of life more than a two medicine regimen. Thus this
simple test, almost devoid of rigorous psychometric development, suggested that
quality of life was in fact measurable. Patients who were obviously sick had a
worse quality of life, which improved as they got better and which could be
affected to a greater or lesser extent by the toxicity of treatment.

In 1981 Spitzer et al. (1981) brought to bear contemporary psychometric
techniques on the issues of scalability and reliability of measures of quality of
life. The items selected were drawn from three matched panels each of which
included cancer patients, their relatives, those with other chronic diseases and
their relatives, healthy persons stratified by age, physicians, nurses, social work-
ers, other health professionals and clergy. A series of data reduction steps ul-
timately led to two tools. The first, ‘The Quality of Life Index’ encompassed
five items each scored in the integer range of 0-2 and summed. The observations
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were made by professionals. An observer confidence measure was also included.
The second was ‘Uniscale’. It was a single item linear analogue scale in which
the observer was asked to mark with an X ‘the appropriate place within the
bar to indicate your rating of this person’s quality of life during the past week’.
Parallel self-administered questionnaires were developed for both the Quality
of Life scale and Uniscale. The overall correlations between physician-observer
and patient self-administered scores were poor. They did not exceed 0.63. In
general interobserver correlations were better for sicker patients. The most se-
riously ill patients were unable to complete the questionnaire. Inasmuch as this
study was a calibrational trial, the Spitzer Index was not extensively compared
with lengthy or more elaborate measures of physical and occupational func-
tion, psychological state and social interaction in order to provide evidence of
concurrent validity. The study attracted considerable attention and the index
was incorporated into a number of clinical trials. Possibly the most provoca-
tive was the National Hospice Study (NHS) which was intended to provide
objective and hopefully supportive measures of the efficacy of the burgeoning
hospice movement (Morris et al., 1986). Unfortunately neither Uniscale nor
the five-item tool was particularly discriminatory. In retrospect this might have
been predicted from the relatively poor correlations observed in the calibration
study. None the less Spitzer’s work represented a watershed. It demonstrated
that it was possible to develop quality of life indices, and that it was feasible to
administer and score them.

It remained for the next generation of investigators to bring to bear fully test
instrument validation and development procedures. Throughout this period one
senses in the literature a twofold intellectual struggle. The pragmatics of qual-
ity of life assessment demand that a test be repeatable over time, yet the more
frequently one wishes to repeat the test the greater the necessity of brevity.
However, brevity comprises both the sensitivity of the tool and its ability to
discriminate degrees of debility. The second debate is between the psychome-
tricians and the clinicians. The psychometrician has developed a mathematically
rigorous, and in the eyes of some, seemingly endless series of scientific tests of
validity and reliability. He is unhappy unless a large number of these criteria are
met. The clinician wishes to define the clinical limits of a tool, and within these
limits use it and interpret it. To this extent the painstaking psychometric work of
the European Organization for Research and Treatment of Cancer (EORTC)
Psychological Group (Aaronson and Beckmann, 1987) can be contrasted with
the more global approaches of Padilla et al. (1983), Gough et al. (1983), Selby
et al. (1984), and our group (Schipper et al., (1984). Each of these clinician
groups have developed scales having considerable psychometric validity. Factor
analysis, concurrent validation studies, measures of internal consistency, tests
of interobserver reliability and even measures of social desirability, which at-
tempts to quantitate the extent to which a patient seeks to please his physician
with his answer, have all been included in the instrument development process.
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Possibly the Functional Living Index for Cancer (FLIC) is the most widely
used current instrument (Schipper et al., 1984). It is employed by most of the
American clinical trials groups, and shares with the EORTC scales a role as
the basis of a World Health Organization scale which is in the late stages of
development. These scales are not etched in stone. Possibly the World Health
Organization scale will be widely enough adopted so as to provide a global ba-
sis of comparison for clinical trials outcomes. If one is to anticipate the nature
of quality of life measures in a particular clinical trial, it is likely that there
will be a core quality of life measure consisting of between twenty and thirty
questions that can be easily repeated at intervals as short as every two weeks.
In addition, specific disease-related items might be added as modules in order
further to explicate differences in overall quality of life outcome which might
be anticipated to emerge. Thus issues of respiratory function which might offer
little insight in a myeloma trial, may be of great significance in a lung cancer
study.

The study of quality of life measurement has advanced far enough that in de-
signing and reviewing trials, as an essential minimum, even the most pragmatic
clinician should demand that his tools have adequate face validity, construct va-
lidity concurrent validity, inter-rater reliability, and internal consistency (Schip-
per and Levitt, 1985).

A number of trials have been completed which illustrate the potential of qual-
ity of life studies in cancer therapy. Though their trial was completed before
the emergence of the briefer quality of life tools, Sugarbaker and his colleagues
(1982) were able to demonstrate that what at first appeared to be an obvious
treatment in aid of quality of life, was, when appropriately studied, just the
contrary. With informed consent, patients with extremity sarcomas were ran-
domized to either amputation and chemotherapy, or limb-sparing surgery plus
radiation and chemotherapy. The declared a priori prediction was that those pa-
tients whose limbs were spared would have an improved quality of life without
an increased mortality. In fact those whose limbs were spared had an impaired
quality of life as interpreted in this trial, manifest mostly through a functional
degradation in sexual relationships. This study is an interesting example of how
a single dysfunctional area may materially affect overall quality of life. As such
it raises the issue of whether quality of life is in fact a uniform whole which
can be represented as a single item or whether it is best represented as a fam-
ily of scores for physical and occupational function, psychological state, social
interaction, and somatic sensation. It is a moot point whether the significant
sexual dysfunction found in Sugarbaker’s study could have been detected by a
single-item test such as Uniscale, by intermediate range tests such as the FLIC,
or only by highly detailed interrogations using batteries of tests administered
at long intervals. However, it serves to point out clearly the balance the in-
vestigator must strike between breadth and ease on one hand, and depth and
complexity on the other.
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The medical literature is rife with studies using 'quality of life’ as a buzz
word. Appendix A provides a tabular overview of some of these studies. It
illustrates the diversity of approaches, and the conceptual and procedural defi-
ciencies associated with this emerging field of study. To their credit they reflect
a concern for more than the physical attributes of disease, and possibly more
than survival and disease-free survival as well. Some infer a quality of life ben-
efit from surgical procedures which are less disfiguring. Yet there is evidence
in the recent mastectomy literature in particular that after a short interval, for
many patients, traditional mastectomy offers no disadvantage in quality of life
as compared to lesser surgical procedures, possibly because of alleviation of fear
about recurrence, and concern about bearing a diseased breast. If one accepts
the definition of quality of life upon which this current argument is based, then
studies which deal with the narrow specifics of improved comfort for a given
surgical appliance, or relative amounts of nausea and vomiting, cannot be called
quality of life studies. It may be that these manoeuvres do influence quality of
life, but this can only be determined by asking as well more global quality of life
questions. In other words, in the quality-of-life-plus-module model, to analyse
only the module is inadequate.

Design of the Quality of Life Clinical Trial

With reasonably mature quality of life tools in hand it has become apparent
that specific techniques for conducting and analysing a quality of life trial are
necessary. Quality of life is a labile parameter, and unlike the curves which
emerge from survival and disease-free survival studies, these data are not in
general representable by monotonically decreasing curves. Further, since the
patient serves as his own internal control in many of these studies, timing issues
are critical. In a survival or disease-free survival trial, a patient lost to follow-up
for ten years and then recovered and found to be alive and free from disease is,
from a statistical point of view, as valid a survivor as someone who had been
observed at monthly intervals for the duration. This is not true for quality of
life studies. Thus issues of physician and patient compliance, and accrual and
follow-up are critical to the statistical and clinical validity of any study. The
guidelines which follow serve to offer consistency in this endeavour.

There are three situations in which quality of life as an outcome measure is
likely to be useful: two of these relate to the question of 'does the end justify
the means?’. The first is when there is justification for a no treatment arm
because no known treatment has any influence on survival and all have some
degree of toxicity. The second is when marked improvements in survival over
the conventional therapy are anticipated at the expense of increased acute or
long-term toxicity. The third situation is one in which some new method of
ameliorating the side-effects of treatment is being tested and not the anticancer
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treatment itself. These are all situations in which a quality of life treatment
effect is anticipated and all are appropriate to evaluation by a Phase Il trial
rather than a Phase | or Il trial.

Consent to enter a patient into a clinical trial must necessarily be sought after
a diagnosis of cancer has been made and consequently no pre-diagnosis or pre-
cancer quality of life baseline can be determined. The first assessment serves as
a baseline for the individual patient against which all subsequent values will be
compared. There is no question but that the diagnosis itself will influence some
of the components of the measure because of the patient’s anxiety regarding the
course, treatment and eventual outcome of the disease. Naturally the amount
of information patients receive prior to completion of the first questionnaire
will influence their response and this must therefore be standardized. Since the
effect of treatment is to be evaluated, the first quality of life assessment should
take place before initial treatment and at a consistent time in relation to that
treatment for all patients.

Unlike survival, quality of life is a measure which may be repeated several
times thus providing a picture of the course of a disease and its treatment. Ob-
viously there will be fluctuations in overall score and component scores both as
a result of debility due to disease and treatment, and as a result of intercurrent
life events. Testing must be frequent enough to detect important fluctuations but
not so frequent that patients become irritated or fatigued by questionnaire com-
pletion, or tend to remember their previous response. Currently used measures
of quality of life are repeated at intervals of one week to three months. Careful
consideration of the treatment protocol and the purpose of using quality of life
as an outcome measure should enable determination of an appropriate testing
interval (Figure 2). Differences in the treatment protocol between groups are
not necessarily a problem as long as the testing intervals are the same. However,
when toxic episodes result in treatment delays for specific patients, this will tend
to obscure the quality of life profile over time for a given treatment and may
therefore result in less well-defined treatment differences. Measurements made
close to toxic events register temporary fluctuations and those that are made
distant from these events assess overall trends.

Duration of follow-up is an important consideration when using quality of life
measurements to assess treatment differences in clinical trials. When disease-
free interval and/or survival is anticipated to be short, then follow-up should
continue until death. Often patients become too debilitated to complete ques-
tionnaires at which point quality of life follow-up must cease. In cases where
patients show no evidence of disease after an initial treatment period, follow-
up should continue in order to assess any long-term effects which outlast the
treatment period. At this point the frequency of testing could be reduced.
Very different conclusions may be drawn depending upon whether the follow-
up period is long enough to detect long-term effects of treatment (Figure 3).
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Weeks

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

at monthly intervals leads to ‘significantly’ different profiles. Note also that 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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Analysis of the Quality of Life Parameter

The usual analytical methods associated with Phase IIl clinical trials are not
necessarily appropriate for the analysis of quality of life data. Survival or
disease-free survival are customarily represented by logarithmic plots of the
cumulative proportion of patients surviving through each time period, starting
at diagnosis. This method deals only with two points in time— diagnosis, and
death or recurrence of disease—and completely ignores what happens to the
patient in between. It has been suggested that quality of life could be analysed
in the same fashion using some specified low value as an endpoint (Fayers and
Jones, 1983). Aside from the inevitable but unfortunate connotation that life
is no longer worth living once this value is reached, such a method completely
ignores the purpose of using quality of life as an outcome measure. It is the
description of the fluctuations in a patient’s overall well-being from diagnosis to
death, in other words the effects of the process of the disease and its treatment,
which are relevant to the quality of life measure. Also the survival analysis has
a negative focus and ignores the possibility of improvement.

When a set of measurements is obtained at regular time intervals and events
which may influence the value of these measurements occur, then a common
method of assessing their effect is to perform an interrupted time series anal-
ysis. This method takes into account random and cyclical fluctuations in the
measure when testing for the statistical significance of the effects of events and
interventions. The technique is applicable to a single time series representing
an individual or a group as well as to the comparison of two separate groups.
However, since the statistical model required to analyse the differences between
two or more groups is more complicated, computer programs for group com-
parisons are not generally available. Until these programs become available,
time series analysis will not be a useful method for Phase Il trials.

If measurements are taken at regular intervals on all patients, then analysis
of variance (ANOV A) procedures can be used to describe trends over time and
to test for differences in these trends between treatment arms of a trial (Kirk,
1968). Figure 4 illustrates one possible configuration of results for two groups
of patients over several measurement periods. Several questions can be asked of
such data in the form of statistical significance tests: (i) is there an overall trend
in the quality of life measures over time, combining data from both groups; (ii)
is there a difference in the overall quality of life for the two groups averaged
over all time periods; (iii) is there a difference in the trend over time for the
two treatments.

A trend in the data is described in the ANOVA by breaking it down into
its various components. One could choose to test for linear trend by drawing a
straight line through the points but this may not be a sufficient description of
the data. The linear trend may be subtracted from the overall trend and tests
for quadratic and/or higher order trends can be performed (this is limited by
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the number of measurements made and the order of the highest trend which
can be tested is one less than the number of measurements). A quadratic trend
describes a curve with one inflection point, a cubic trend describes a curve with
two inflection points, etc.

In the example shown in Figure 4 there is no overall difference between the
treatment groups when the data are averaged over all time periods for each
group. There is a distinct trend over time which may be broken down into six
possible components averaged over treatment groups because there are seven
measurements for each individual. ‘Eyeballing’ the data would indicate the
possibility of both a linear and a cubic trend component both of which are
statistically significant. However, there is no quadratic trend. Neither is there
any residual difference over time not accounted for by the linear and cubic
trends.

Quite clearly the trends in the two treatment groups are not the same and
tests for differences in trend bear this out. A test for difference in linear trend

Weeks

Figure 4. Mean Quality of Life scores at four-week intervals for treatment arms re-

ceiving minimal therapy (Group 1) and more agressive therapy (Group 2) for the same

disease. Hypothetical data were constructed for four patients in each group and an
ANOVA was performed. Results of the analysis are discussed in the test
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indicates that if a separate linear regression line were drawn through the data
from each group, the two lines would not have the same slope. Since the two
lines are obviously very different in the magnitude of their two inflections, a
significant difference in cubic trend might be expected and is present. Not
surprisingly there is no difference in quadratic trend.

In this example Group 1 might represent patients who received minimal
therapy between their diagnosis at time zero and six weeks later. Treatment
plus the disease process led to a deterioration in their quality of life but after
treatment was concluded a brief recovery occurred followed by a progressive
decline. In contrast Group 2 might represent patients who received a far more
aggressive therapy which led to both a more dramatic deterioration and a more
dramatic subsequent improvement. Since the final result at week 24 was very
little different in the two groups, the question of which therapy is preferable is
hard to answer. However the extent to which Group 2’s data fall below those
of Group 1is less than the extent to which they subsequently exceed Group I’s
data. Therefore one might argue that the treatment received by Group 2 was
superior.

This type of ANOVA, known as a repeated measures ANOVA, requires
rather restrictive statistical assumptions which may not be met by the data. In
addition to the standard ANOV A assumptions of normality, random sampling,
equality of variance across treatment groups and independence of the numerator
and denominator of the F-ratio, the repeated measures ANOVA requires that
the covariances between each pair of measurements on the same individuals
should be equal. This latter requirement is often not met but procedures are
available for dealing with the problem, that is, by using an approximate F-
test.

An alternative, less restrictive analysis is a multivariate analysis of variance
which performs a simultaneous analysis on all measurements for an individual at
the same time. Exactly the same hypotheses may be tested as with the repeated
measures ANOV A but there is an additional advantage that the components
of the quality of life measure could also be analysed simultaneously, and their
relative contribution to group differences at various points in time could be
assessed (Morrison, 1974; Finn, 1978).

A difficulty with these and most other forms of analysis of multiple measure-
ment data is that methods of dealing with missing information are problematic.
In the case of the repeated measures ANOV A, computer programs can analyse
data with missing observations but often they give the wrong estimates (SAS
Institute Inc., 1985). It is, however, possible to correct the output using tech-
niques developed by Milliken and Johnson (1985) but they are complicated
and time-consuming. In the case of the multivariate ANOVA, the computer
programs delete a whole set of data if any observations in the series are missing
because mathematically the analysis is not possible in this circumstance.
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An even more serious analytic problem results from patient deaths at different
times during the trial. Missing data in a series can be adjusted for appropriately
during analysis but there is no way of dealing with the absence of information
after a patient dies. The consequence is that comparative analysis of group
data can only be performed prior to death of the first patient. Repeat analysis
could be conducted on the successively smaller remaining group of patients but
it would be necessary to make an adjustment in required significance levels to
allow for the reanalysis of data. Alternatively, data from subgroups of patients
who die within specified time periods could be analysed separately. This em-
phasizes the need to use homogeneous groups of patients in a comparative trial
or to plan for subgroup analysis when calculating the required sample size. A
corollary of the problem of missing data is the importance of patient follow-up
by research staff. Quality of life studies require more data handling resources
than equivalent studies which measure response and survival. There are more
data points per encounter, and the non-recoverability of data makes an efficient
patient teaching and prompting mechanism essential. Assuming a biweekly test-
ing schedule, one data manager can be expected to handle not more than 50
patients, including patient accrual, prompting and follow-up, and basic data
entry.

We have defined quality of life as a composite of four factors: physical and
occupational function, psychological state, social interactions and somatic sen-
sation. Do the studies we undertake lead to a single composite score, four indi-
vidual component scores or both?

The individual component scores cannot be considered definitive evaluators
of psychological or social functions. They can draw attention to major areas
of dysfunction, leading to more detailed examination. To date, no quality of
life measure has been constructed in which the relative weightings of each
component factor have been clinically determined, a priori. The factor-analysis-
based instrument design employed to date assumes each question contributes
equally to the overall score. The weighting of each factor in that score is thus a
function of the number of questions asked. Thus an overall quality of life score
measures quality of life as empirically defined by the particular test structure,
but provides little insight into the contribution each factor makes to the total
outcome.

At present, the optimal approach is to provide both overall quality of life
scores plus the contributory component scores. This provides an overall assess-
ment while affording insight into the mechanisms underlying the outcome. It
is entirely possible using such an approach to imagine a clinical trial where
overall quality of life outcomes are similar, but in which an examination of the
outcome factor by factor reveals trade-offs, such as improved occupational func-
tion at the expense of social interaction. Offering this dual analysis circumvents
the difficult factor-weighting issues, while providing insights into underlying
mechanisms. Such an approach does not require increased patient numbers.
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Quality of Life Trials: Interpretation

How does one interpret a quality of life trial? A quality of life result is distinct
from but complementary to a survival or disease-free survival result. It does
not seem likely that we will in the foreseeable future be able to construct a
unifying hypothesis, analogous to what Einstein sought for physics, linking sur-
vival quality with survival quantity. At any point in the clinical spectrum there
will be trade-offs to make. At the present time we are able to discuss among
medical specialists and scientists disease-free survival and survival differences
between various therapies. We have quantitative data on which to base trials to
extend survival. As quality of life trials emerge we will for the first time have
broadly acceptable data upon which to look at overall human function in the
context of treatment for malignant disease. Recall that this is functionally de-
fined quality of life. It is for the most part not quality of life measured against
some absolute external standard, but as measured against a patient’s past ex-
perience and expectation. That is a limitation of the quality of life model as it
currently exists. Such a model does not work well in the context of medicine
as a tool to improve society as a whole, because in our construction it is not
possible numerically to elaborate total achievement. In contrast these issues do
not even arise in a survival or disease-free survival study, because the endpoint
is relapse or death which are unequivocal. So we are faced with trade-offs. The
trade-off is finite time to death or relapse against non-linear and potentially
infinite improvements in quality of life.

In a trial measuring both survival (or disease-free survival) and quality of
life, there are three possible trial outcomes. The first outcome is that when
measured over the pre-defined time interval of the trial, therapy A is superior
to B for both survival and quality of life (Figure 5). Choose therapy A as
the baseline for the next study. What is more difficult, however, is to decide
whether the next trial seeks primarily to improve quality of life, possibly by
decreasing the toxicity of treatment A, or to provide additional survival by
adding to the toxicity of A. We have two parameters to balance. To some extent
the state of chemotherapy for advanced non-seminomatous carcinomas of the
testis represents this clinical conundrum. We are curing 80 per cent of patients.
The treatment is of relatively short duration and while the toxicities during
treatment are difficult, the long-term morbidity, though not overwhelming, is
considerably greater than we initially anticipated. In this setting quality of
life data provide added impetus to the need to identify subgroups of high-risk
patients who might benefit from more aggressive therapies.

The next level of complexity is the clinical trial in which the survival of A is
better than survival of B but quality of life in A and B are equal, or quality of
life in A is better than B but survival of A and B are equal (Figure 6). Choose
the better arm. However, the next trial choice is defined in a different way
than was the case when we were restricted to survival and disease-free survival
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Figure 5. Schematic representation of a trial in which one arm is, at all points, superior
to the other both for survival and quality of life

data. Now one must dissect either biologically or functionally the mechanisms
underlying the inferior arm, and seek to manipulate it while not compromising
the superior arm. As an example, it may be that two years of Melphelan and
5-Fluorouracil are therapeutically equivalent to one year of Cyclophosphamide
Methotrexate and 5-Fluorouracil in preventing recurrences in stage Il breast
cancer. The per treatment toxicity of Melphelan 5FU is probably less than that
of CMF. Do you shorten the therapy with Melphelan 5FU?

The third possible outcome is the most difficult. In this situation survival out-
come of A is superior to that of B, but quality of life outcome of B is superior
to that achieved with A (Figure 7). Without a biomedical equivalent of the
Unified Field Theory there is no clear answer to this ‘Paradoxical Trial’. How-
ever, there is a choice. For an individual patient there is a trade-off in which,
for the first time, he can be a reasonably informed participant with his physi-
cian. For the trials designer there are two equally ethical approaches. One may
seek either to alleviate the quality of life disadvantage of the survival superior
trial, or attempt to improve survival without unduly compromising quality of
life in the functional-outcome superior arm. At a given time in the evolution of
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Figure s . A trial comparing two therapies offering equal survival but different quality
of life outcomes

treatment of a particular cancer the potential therapeutic gain from a survival-
orientated trial may be less than that of a quality of life orientated trial. One
must take that into account. One can predict some heated debates in clinical
trials group steering committees. However, these debates will be based on data
for quality of life which are in their own context as sound as the survival and
disease-free survival data to which we are considerably more accustomed.

Quality of life as a concept is a powerful tool. As currently defined, it is
the common final destination of all interventions in aid of our sick patient. If
as physicians and health planners we embrace the concept, we find ourselves
speaking from common ground with our patients. More traditional biometric
measures notwithstanding, we are able to speak in terms our patients under-
stand, and to speak in a language that can be seen to represent society’s goals.
When physicians restrict themselves to talking about P02, creatinine clearance,
tumour size and survival, we are at a distance from the population and are al-
ways vulnerable to the societal ‘so what’. Now we seem to have been able to
bring medical science to the deepest recesses of individual liberty. The potential
for abuse is great. Consider the following examples:
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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. Two treatments, neither of them curative, are compared. There are a few
unexpected long-term survivors of a treatment which is expensive and whose
quality of life cost is great. A treatment which cures none but prolongs life
for many carries with it a relatively good quality of life until death. Further,
the treatment is inexpensive. We must not in the name of economics cease all
investigation into the more expensive treatment. The fact that a few patients
are cured where none had been cured before provides a biological clue that
cannot be ignored. Patients must be informed of the high risks of the occa-
sionally curative therapy. The community may wish to focus its resources in
an attempt to exploit the biological pathway by restricting such investiga-
tional treatments to a small number of centres. However, these data should
not provide an econometrically based excuse for halting biological investi-
gation. After all, one can materially but temporarily improve the quality of
life of Hodgkin’s patients with morphine, while this curable disease takes its
relentless and fatal course in the absence of established therapy.
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2. A corollary occurs when comparing treatment for different diseases. If the
treatment for disease X is better from a quality of life point of view than
the treatment for disease Y, one might be tempted to focus resources on
treatment X. Dollar for dollar, given the current state of the art, there is
more to be gained by treating a population of patients with disease X than
those with disease Y. If you stop treating disease Y, in the short term you
save money. In the long term you freeze medicine in its tracks. One must
carefully balance resources so as to find out why treatment Y is inferior and
seek to develop new treatments for the disease.

3. The emergence of the quality of life construct makes treatment of individual
patients a matter of trade-offs as well. Quality of life is not an outcome
measure superior to traditional biological response. It is a patient-centred
end measure which is complementary. We have come to accept that there
are limitations to the strictly biological approach to medicine. There will be
a temptation to recommend to a patient the treatment which offers the best
quality of life. That is as narrowly limiting as current survival-orientated
management. We must as physicians become accustomed to incorporating
both parts of the model into our judgements and to communicating them to
our patients, so that to the extent they wish to be partners in therapeutic
decision-making, they have the facts.

4. If one is not careful in using the quality of life concept, one can fall into the
trap of therapeutic nihilism. Some studies of the translocation of adjuvant
chemotherapy for breast cancer from investigational trials groups centred
in university-based hospitals to the community, suggest that the established
benefits of adjuvant chemotherapy are being compromised in the community
by an ill-advised focus on quality of life. Patients are being given less drug
because physicians do not want to make them sick. The work of Hryniuk
and Levine (1986) and others suggests that dose intensity in this setting is
important. Further there is evidence that the side-effects of chemotherapy
may have a less adverse effect on a patient’s quality of life than similar side-
effects attributable to the disease. In the face of these data, backing off from
treatment for fear of toxicity, without having in hand carefully designed
quality of life studies with adequate follow-up periods, is ill-advised and
ethically questionable.

The growth of the clinical trial in cancer research has been driven by a great
social need to control a dreaded disease, and by the existence of technologies
and approaches which offer the promise of solution. Our understanding of the
biological basis of cellular control forms the essence of therapeutic approaches
to control a family of diseases whose essential feature is a breakdown in cel-
lular growth regulation. When it became apparent that we could alter, if only
transiently, the natural history of some cancers, we began a series of clinical,
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biologically based trials to confirm these results. It took almost two decades to
evolve a methodology which defines adequately tumour response, disease-free
survival and survival. While anecdotal reports are not to be dismissed out of
hand for the observations they may offer, trials which do not adhere to rig-
orous guidelines should be viewed with suspicion because they may be either
uninterpretable, or unsuitable for comparison to other similar trials, or both.
Quality of life is a relatively new and still evolving outcome concept. To
a certain extent it is popular ahead of its time, making it vulnerable to both
abuse and discredit, particularly through oversimplification. The outcome mea-
sures which are now available are good second-generation approximations, and
the guidelines which have evolved for their use make possible reasonable inter-
pretations of clinical trial results. It is appropriate to expect quality of life as
an outcome measure to be incorporated into Phase Ill clinical trials now and
in the future. We should, however, expect to apply these outcome measures
in conjunction with more traditional measures such as survival and disease-
free survival. This increasing sophistication in trial analysis only parallels the
increasing sophistication and understanding of the malignant process.
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Appendix A: A Tabular Overview of Quality of Life Studies

This table summarizes 37 selected quality of life studies. An x indicates that the
specific feature is included in the study. Where the item is blank, the feature is
either not considered or not reported.

Section A defines the study population characteristics and the presence of a
control group.

Section B groups the quality of life characteristics according to the present
definition. In many instances we have had to extrapolate the category from the
study report.

Section C reports critical procedural issues related to the conduct of the trial.

P/O: O indicates an external observer as data source, P indicates patient
self-assessment.

The lack of definition of quality of life and procedural vagueness in compiling
studies is readily apparent.

The authors are indebted to Valerie Powell SRN for her efforts in completing
this table.

(NB: the tabulated material begins overleaf.)
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Assessment of Treatment In
Rheumatoid Arthritis

Morton Paterson
Smith Kline and French Laboratories, Philadelphia

Rheumatoid Arthritis Therapy

Rheumatoid arthritis is an autoimmune disease characterized by inflammation
and deterioration of the joints. It typically begins around middle age and at-
tacks women more often than men. The more common symptoms include joint
swelling and pain, fatigue, stiffness, and generalized malaise. The disease is not
curable but is lifelong and typically progressive with periods of remission and
exacerbation. Severe crippling can occur in advanced stages. The prevalence in
the United States has been estimated at from 1to 2 per cent of the population,
depending on the diagnostic criteria.

Drug therapy for the initial stages of rheumatoid arthritis has typically in-
volved milder pain killers and non-steroidal anti-inflammatory drugs (NSAIDs),
which act directly to reduce inflammation and pain. They are relatively safe oral
agents, their most common adverse effect being irritation, sometimes ulceration,
of the stomach lining. Their anti-inflammatory efficacy has been demonstrated,
but it is unpredictable and often transitory, so that patients frequently try a
number of NSAIDs throughout the course of their disease. Therapy for ad-
vanced stages of rheumatoid arthritis includes relatively few agents, all more
toxic than NSAIDs. A number of these have been considered to be disease-
modifying agents (DMARDSs) active against the disease process, though they
are not curative and therapy is continuous. Some of these agents have quite slow
onset of action, perhaps two to four months before effects are seen. Among the
slow-acting DM ARDs, injectable gold has been proven efficacious in a series of
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controlled trials and in recent years has become recommended by many as the
agent of choice after NSAID therapy has proven inadequate. While NSAIDs
are active against inflammation in all types of arthritis, including the far more
common osteoarthritis, gold is active only in rheumatoid arthritis. Because of
this, the reputation for toxicity of heavy metals, and the skills required to differ-
entially diagnose rheumatoid arthritis, use of gold has been considerably greater
among rheumatologists than among non-specialists.

Introduced in the United States in June 1985, auranofin (‘Ridaura’, SK&F)
is the only oral form of gold, containing 0.87 milligrams of the metal in each
3 milligram capsule. Auranofin is indicated only in rheumatoid arthritis and
like injectable gold has on average a two to four month delay in onset of ef-
ficacy. Recommended initial dosage is two tablets a day. With slow onset of
action and no direct effect on joint pain, auranofin needs to be added, at least ini-
tially, to existing NSAID therapy. Clinical trials of auranofin (plus background
NSAIDs)versus placebo (plus background NSAIDs) done for regulatory ap-
proval have demonstrated the incremental efficacy of auranofin at six months
and acceptable safety. Although diarrhoea was common among auranofin pa-
tients, a considerably greater share of injectable gold patients abandoned ther-
apy because of adverse effects. The prescribing information for auranofin, like
the regimen for injectable gold therapy, stipulates regular tests for possible
toxicity. Auranofin, then, offers an advance in therapy for rheumatoid arthritis:
efficacy comparable to that of the prior standard, with fewer side-effects, and
without the inconvenience and pain of intramuscular administration.

The Need for Quality-of-Life Evaluation of Auranofin

During the period of pre-marketing review by the Food and Drug Administra-
tion of the auranofin new drug application, Smith Kline & French Laboratories
(SK&F) decided to undertake a major additional study of auranofin aimed at
defining more completely its effects on patients. There were several reasons.
First, the measures of efficacy used in prior trials were the traditional ones: num-
ber of swollen joints, number of tender joints, grip strength, time to walk 50 feet,
and duration of morning stiffness. While these measures can be applied easily by
physicians and together may indicate the severity of the disease process— there
is no single measure of severity in rheumatoid arthritis—they do not capture the
effects of the pathological process on the health of the patient. While that may
sound anomalous, health involves aspects of well-being important to the patient;
and these obviously include more than disease-specific pathophysiological ob-
servations convenient for diagnosis or medical monitoring—such measures as
endoscopically proven lesions in peptic ulcer, wedge pressure in congestive heart
failure, spirometric readings in chronic obstructive lung disease, etc. Moreover,
in rheumatoid arthritis the incompleteness of traditional measures as indicators
even to physicians of ‘how well the patient is doing’ has been acknowledged by
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rheumatologists (Bombardier and Tugwell, 1983; Fries, 1985). Thus, while an
assessment of the effect of auranofin on the rheumatoid disease process requires
traditional observations, an assessment of auranofin’s effects on the health of
the patient must involve broader observations. These have been called mea-
sures of outcome, health status, disability, well being, total health, etc., and
more recently have been referred to as quality-of-life measures. That there is
no one accepted definition of quality of life does not negate the value of such
measures in obtaining a more complete and relevant assessment of drug effects
than provided by process measures.

The second reason for undertaking a broader assessment of auranofin was that
traditional assessment separates beneficial effects (efficacy), however broadly
defined, from adverse effects. Efficacy is presented ‘on one side of the ledger’,
as it were, and safety on the other. The net effect of a drug on the quality of life
of the patient experiencing both efficacious effects and perceived adverse effects
is not captured in a single metric. Thus, there is no quantified way to determine
if the patient is on the whole better off than on alternative therapy. It becomes
a matter of judgement by the assessor or physician. With diarrhoea a fairly
common experience among auranofin patients, an improved assessment of its
effects should incorporate this negative experience and produce, if possible, a net
numeric value. Since there were available quality of life measures incorporating
adverse as well as therapeutic effects and producing a final number reflecting
their net effect, it was decided to use one or more of these measures.

The final reason was that the need to control the costs of medical care
is leading increasingly to the application of a cost-effectiveness criterion in
the selection and reimbursement of drugs. In the United States, various pri-
vate health maintenance organizations (HMOs), hospitals, and Medicaid pro-
grammes (state plans for the poor and disabled) now forbid use or reimburse-
ment of certain drugs for reasons of cost. When the patient pays out of pocket
for drugs, a common practice in the United States, the same concern for value
for money is present. While many drugs may ‘pay for themselves’ by reducing
other costs of health care, such as hospitalization or surgery, it is very difficult
to prove that new drugs in some classes do this. New analgesics, antihistamines,
and antihypertensives, among others, may be of this type, at least in the mea-
surable short term. They may improve patients’ well-being but not in ways that
reduce discernibly the cost of disease. That is, particularly if they are more
expensive than earlier agents or represent add-on therapy, they may in fact
increase both drug costs and the total cost of the disease. This is considered a
likely effect of much advanced technology and should not be a cause of alarm.
It simply means that the benefits to health from the new drug come at a cer-
tain increase in net cost. The question then becomes one of cost effectiveness:
Does the improvement in health justify the added cost? Is there good value for
money? In an era of cost containment this had to be a relevant question in a
full assessment of auranofin.
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Implications of the Cost-Effectiveness Evaluation

Posing the cost-effectiveness question underlines the incompleteness of tradi-
tional, pathophysiological measures of disease and the need for a comprehensive,
quality-of-life measure of health. It would be clearly insufficient, for example,
for cost-effectiveness evaluation to tell us that auranofin reduced the number
of swollen joints in the average patient from 25 to 18 at an added cost of, say
(hypothetically), $300. The absence of swollen joints may be relatively unim-
portant to the patient. It would be more useful to learn that for such a sum the
patient improved on broader patient-orientated measures of health, that is, in
quality of life. As noted, it is also possible in the case of auranofin that negative
experiences of nausea and vomiting might offset whatever gain in quality of life
is achieved by the reduction in swollen joints. Thus, while for cost-effectiveness
purposes almost any reliable measure in the direction of total health seems
preferable to limited pathophysiological measures of disease, the ideal would
be a quality-of-life measure including adverse effects. Society, or the patient,
is paying for net value. Thus, in opting for a cost-effectiveness evaluation of
auranofin, SK&F again faced the need to implement a net measure of quality
of life. An attempt was made to express succinctly the type of effectiveness-to-
cost relationship that would be produced. The following per-patient ratio was

used:
Units of net quality of life gained or lost

Cost-of-disease dollars added or saved

This was recognized as an ideal. It did not strictly rule out the appropriateness
of quality-of-life measures that do not include adverse effects. Even these could
potentially go beyond traditional measures in quantifying benefits to the patient
of auranofin therapy and thereby improve an assessment of its value, even if
not reduced to a comprehensive numeric unit.

Selection and Implementation of Quality-of-Life Measures

In medicine these are sometimes called ‘instruments’ rather than questionnaires
because their purpose, like laboratory determinations, is precise measurement
and because tasks other than simply answering questions may be involved.
When the evaluation was planned, there were not enough published results
of the use of quality-of-life instruments to determine whether any would be
sensitive to effects of auranofin in a clinical trial (the evaluation method cho-
sen). It was decided that a variety should be used, representing both different
types of question-response framework and different dimensions of arthritis and
health. Among them would be at least one general health instrument intended
to include negative effects of therapy, even though general health instruments
were judged likely to be less sensitive to treatment effects than arthritis spe-
cific instruments would be. The Quality of Well-Being Questionnaire (Kaplan
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et al., 1976, 1978; Anderson and Moser 1985) was included partly because its
final score expresses a health state in relation to perfect health; and this allows
the calculation of years of health (quality-adjusted life years or QALYs) added
by treatment. The instruments selected or created for the study are presented
in Table 1. Some are arthritis specific, others general health; some assess func-
tion, others assess other dimensions of health or arthritis, such as pain; one of
the function measures is based on capacity (‘can you’), one on performance
(‘did you’), and another on observation (‘try to’). Several of the general health
instruments are open to the detection of negative effects. Finally, some of the
instruments are preference based. That is, when scored their component ques-
tions or items are given different numeric weights reflecting the importance of
the item, or preference for positive performance on the item, among patients or
other groups as determined by prior preference-weighting studies. Selection of
the instruments was based upon the judgement of a consulting group consisting
of rheumatologists, a biostatistician, physicians and non-physicians expert in
outcome assessment, and a health economist. The goal was comprehensiveness,
as no strictly objective method of instrument selection was known.

The number of instruments and the complexity of some had a definite effect
on the logistics of evaluation. Most required administration by interviewers.
The goal was the collection of quality-of-life data in as accurate and standard-
ized a manner as the collection of laboratory data. This required teaching the
mechanics of the instruments and the techniques of interviewing— neutrality,
repetition of questions, persistence, etc. Objective interviewing requires a non-
involved person, or at least stance, and is not appropriate for busy physicians.
Consequently, local interviewers and back-up interviewers, intentionally without
medical backgrounds, were hired at each city in which evaluation took place.
Identified and hired by SK&F, they reported to and were trained and super-
vised by Rhode Island Health Services Research (SEARCH). They received
forty hours of home study material and four days of centralized training. During
the study they tape-recorded their interviews with patients for immediate cri-
tique and telephone feedback by SEARCH. SEARCH also processed, quality-
controlled and computerized the written response data, which were mailed in
weekly. The result was data of excellent quality. Tests by SEARCH of in-
terobserver variability found that the interviewers recorded the same patient’s
responses with over 97 per cent agreement. Final analysis of study results found
that the interviewer-obtained quality of life data showed less variability than
did that from the traditional clinical measures administered by the physicians.

The quality of life component of the trial generated various complexities. As
usual in clinical trials, the traditional measures by the physician were recorded
directly on case report forms, which were collected at intervals by company per-
sonnel. Since one of the quality of life instruments (the Quality of Well-Being
Questionnaire) asks about patients’ symptoms and problems, it was necessary
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for the physician and SK&F to receive duplicates of the interviewer response
sheets for this instrument in order to be sure that all adverse experiences were
collected by the company. The length of the interview, usually involving several
instruments, also required that the participating rheumatologist investigators
adjust their scheduling to allow each patient an additional hour of interview time
beyond the medical visit time. The interviewer-obtained data were transferred
to computer tape by SEARCH; the traditional physician data, after immediate
review for adverse effects, were computerized at SK&F. Using Focus, the two
tapes were merged at SK&F, then sent to the Harvard School of Public Health
for statistical analysis.

Controlled Clinical Trial

The method of evaluation selected was a randomized, placebo-controlled,
double-bind clinical trial. This design has become well recognized as the most
useful and defensible in establishing the efficacy of drugs. In short, with-
out a control, improvement seen in auranofin patients might be attributed to
other causes than the drug itselff—suggestion by the physicians, participation
in a study, natural remission of the disease, and the like. Placebo, not in-
jectable gold, was chosen as the control because the essential question was
not whether auranofin would compare favourably in quality of life or cost with
an equally effective but less safe gold regimen, one requiring weekly injections,
but whether adding auranofin to a background therapy of NSAIDs would com-
pare favourably with not adding it. Relatively few rheumatoid arthritis patients
receive injectable gold. Far more, particularly in earlier stages of the disease
and in the larger population of rheumatoid arthritis patients not in the care of
rheumatologists, are treated with NSAIDs alone. No safe alternative course is
available. The effect of auranofin in this population, where a major decision is
whether to initiate gold therapy or not, was clearly more important than dis-
crimination between two forms of gold. Thus, the clinical trial randomized half
the patients to auranofin plus continuation of prior NSAIDs and half to placebo
plus continuation of prior NSAIDs. The auranofin and placebo capsules were
identical, and neither patient nor physician knew who received which until the
blind was broken at the end of the trial.

The treatment effect of auranofin was defined as the mean change, on the
various measures, of the auranofin patients between the start and end of the
trial minus the mean change of the placebo patients. The ‘placebo effect’ of
auranofin is thus subtracted out. As with many drug trials designed to isolate
cause and effect, artificialities of the protocol may limit prediction of the effect
of the compound under ‘normal conditions of use’. (The word ‘effectiveness’
has been designated for this. ‘Efficacy’ has been defined as results under ‘ideal
conditions of use’.) In so far as there is little use of placebo in normal practice,
its use in the auranofin evaluation is one such artificiality. In normal practice,
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the relevant comparison would more likely be between adding known auranofin,
perhaps along with the physician’s positive suggestion as to its value, versus do-
ing nothing, that is, simply continuing NSAIDs. The placebo group may well
do better on measures of outcome than would the do-nothing group, since the
latter would be deprived of the suggestive effect of placebo therapy, which can
be quite strong. Thus, it was recognized that the treatment effect shown in the
trial would satisfy the scientific criteria for cause and effect but might underes-
timate the degree of effect under normal conditions of use. This was important
for the cost-effectiveness evaluation, because that relationship specifically in-
volves effectiveness, not efficacy. Health economists have not sought to define
cost-efficacy ratios, since efficacy, if the ideal conditions of use under which it
is measured differ from normal conditions of use, is not very meaningful in eco-
nomic analysis. If the community’s resources are to be allocated according to
value for money, value must be determined under community conditions of use,
not those produced in an experimentally constrained clinical trial. Thus, to the
extent that the efficacy of auranofin as determined in the trial would understate
the drug’s effectiveness, its cost-effectiveness ratio would be less favourable.
This was seen as a risk for the trial. However, because the ‘real world’ alter-
native, no placebo in the control group, would unblind the trial and leave open
to question the very presence of any inherent quality-of-life effect from the
compound, the risk was accepted.

Similarly, the costs used in a cost-effectiveness ratio should be those gener-
ated under normal conditions of use, not those imposed by the requirements of
a carefully monitored trial. All kinds of diagnostic tests and expensive measures
of physiological change may be done in a clinical trial—endoscopy in gastritis,
for example, to see if stomach lesions are present or have healed— but typi-
cally not done in real practice. These not only impose artificial costs but create
knowledge on the part of the physician that could lead to atypical therapeutic
manoeuvres, which themselves may add or avoid other costs and could alter the
very therapeutic outcome under economic investigation, that is, effectiveness.
Fortunately, the auranofin protocol required little that differed from normal
treatment of rheumatoid arthritis. X-rays and other tests not typical of normal
practice were done before the start of the study, and monthly laboratory tests
not normally done in NSAID-only patients were required of the placebo as well
as the auranofin group. Neither of these artificialities were likely to alter the
treatment protocol, and their costs could be eliminated in the cost-effectiveness
analysis. The relevant costs to be observed during the trial would be those gener-
ated over and above the easily identifiable costs imposed by the protocol. Thus,
since comparative costs close to those of normal use and non-use of auranofin
could be obtained, meaningful cost-of-disease data were collectable.

While the trial was originally planned to include twelve months of treatment
on auranofin or placebo, with a concerted attempt to keep patients on assigned
medication for the full term, it became clear that it would be impossible if
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not unethical to keep non-responding or adversely affected patients on blinded
therapy for that length of time. Yet shortening the trial might not allow au-
ranofin, already slow-acting, enough time to exert its full effect. This seemed
particularly true in the case of certain cost effects, such as work loss or the use
of hired help, which take time to manifest themselves. It was decided that the
blinded design could be sustained for six months and that any quality of life
effects, if not cost effects, would probably be seen in that period of time. As
will be explained below, this was to affect one aspect of the cost-effectiveness
evaluation, the QALY calculation, in a way that was not realized when the trial
was shortened.

Because the variability of the quality-of-life measures in previous trials was
not available, the number of patients required to assure statistical significance,
assuming various treatment effects, could not be calculated. It was suggested
that a total of 450 patients (225 on auranofin, 225 on placebo) might be nec-
essary for one of the general health instruments; whereas a total of 150 had
sufficed for significance on some of the traditional clinical measures used in
prior trials of auranofin. It was decided, at some risk to the trial, that 300 pa-
tients would be sufficient. To obtain this many required a multicentre trial, and
fourteen centres were recruited, twelve in the United States and two in Canada.

Patients were seen two weeks prior to randomization (—2 weeks), at drug
start day (0 day) and then at monthly intervals through month 6. The instru-
ments, not all of which could be administered at each visit, were scheduled as
shown in Table 2. (If administered at —2 weeks and 0 day, the mean of the
two values was used as the baseline).

Number of Patients Analysed

When the trial design was under discussion, it was decided that as much care as
possible would be taken to keep patients on assigned medication for six months.
If it were necessary to withdraw a patient or break his or her medication code,
that patient would continue to be monitored through month 6. The following
paragraph to this effect was placed in the study protocol:

For whatever reason patients exit the double-blind phase of the study prior
to six months, they will have the Quality of Life assessment at the orig-
inally scheduled intervals, through six months ... and clinical/laboratory
evaluations as specified [through month six] in this protocol.

This was unusual in a drug trial. Typically, efficacy data on withdrawn patients
are not collected past the point of withdrawal. In this trial, in which compar-
ison of group means was to be based on all or nearly all patients randomized,
even if they did not remain on coded medication, it was important to have six
months data on as many patients as possible. An alternative approach, basing
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Table 2. Frequency of administration of outcome measures

Study month

Baseline One Two Three Four Five Six

Clinical
Number of tender joints n
Number of swollen joints
50-foot walk time X X X X X X X
Duration of morning stiffness
Grip strength il
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

Overall Health:
Ladder Scale, current
Ladder Scale, six-day mean
10-Centimetre Line, by patient
10-Centimetre Line, by physician
Rand Current Health Assessment

x
x
x
x

X X X X X
xX X X X
X X X X X
xX X X X

Utility
Patient Utility Measurement Set X
Standard Gamble Questionnaire X
Willingness-to-Pay Questionnaire X

Other
NIMH Depression Questionnaire X X X X
Rand General Health Perceptions X X

Source: Adapted from Bombardier et al. (1986).
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the efficacy analysis on only those patients completing the study on assigned
blinded medication, though common in drug studies, was considered to be un-
acceptable. While there are arguments for the latter method when attempting
to define the presence of inherent activity in a compound, it seemed partic-
ularly suspect in cost-effectiveness analysis. This is because while withdrawn
patients may perhaps be ignored in an efficacy analysis, ignoring their costs
after early withdrawal would add considerable uncertainty to the cost side of
the effectiveness-cost ratio. (This issue of a definition of cost-effectiveness in
the context of a controlled clinical trial is one that health economists might
usefully address.)

In any case, through the attention of the study planners and the cooperation
of the participating centres, the completion problem was largely obviated. As
noted by Bombardier, Ware and co-workers in the first detailed report of study
results (Bombardier et al., 1986), of 311 eligible patients randomized only 8
were withdrawn from the study drug and lost to follow up before three months;
and of the remaining 303 patients, 294 were followed into the sixth month.
The efficacy analysis was based on the 303 patients completing at least three
months of therapy, since auranofin has an onset of effect about three months
after initiation. The values for the nine patients lost to follow-up between months
3 and 6 were their last values recorded.

Adverse Effects

Analysis of safety was based on 309 of the 311 eligible patients randomized,
two having been lost to follow-up immediately after randomization. As expected
from prior auranofin studies, diarrhoea occurred significantly more often in
the auranofin group (59 per cent of that group) than in the placebo group
(19 per cent), as shown in Table 3. While in 24 per cent of auranofin-treated
patients the diarrhoea was moderate to severe, requiring at least temporary
discontinuance, in only 4 per cent did it require permanent discontinuance of the
drug. Diarrhoea tended to present early in the course of treatment— 30 per cent
of those auranofin patients with diarrhoea being affected in the first month—so
that by month 6 the cumulative proportion of patients with at least one episode
was levelling. In addition, significantly more patients in the auranofin group (21
per cent of that group) experienced abdominal pain than did placebo patients
(11 per cent). Certain laboratory anomalies were more common in the auranofin

group.

Beneficial Effects

As noted, for most measures the treatment effect (efficacy or effectiveness) was
defined as the difference between the average change of the auranofin group
between baseline and month 6 and the average change of the placebo group. (On
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Table 3. Adverse events by treatment groups (n = 309)

Placebo Auranofin
(n = 152) (n = 157)
Number % Number % P value
Diarrhoea 29 19 93 59 <0.0001
Rash 31 20 37 24 0.50
Digestiveu 37 24 48 31 0.22
Abdominal pain 16 n 33 21 0.01
Oral ulcers/stomatitis 18 12 17 1n 0.78
Pruritus 10 7 20 13 0.07
Headache, general 10 7 19 12 0.10
Proteinuria 1 0.7 5 3.2 0.22
Anemiar 1 0.7 1 0.6 1.00
Leukopenia® 3 2.0 1 0.6 0.37
Thrombocytopenia" 1 0.7 2 13 1.00
Serum glutamic oxaloacetic 1 0.7 6 0.8 0.12
transaminase increase”
Alkaline phosphatase increase/ 0 0.0 4 2.6 0.12
Blood urea nitrogen increase* 2 13 6 3.8 0.28

a Includes nausea, vomiting, gastrointestinal disorder (general).

2+ or higher by dipstick, or 1g per 24 hours.

¢ Hemoglobin more than 10 per cent below investigator’s lower limit of normal, or at least 3 g/dl
drop from baseline.

d Less than 3,000/mm 1.

e Less than 100,000/mm3.

More than twice investigator’s upper limit of normal.

* At least 20 per cent above investigator’s upper limit of normal, or at least 30 mg/dl.

=

Source: Reproduced from Bombardier el al. (1986).

four measures, Toronto Activities of Daily Living, Patient Utility Measurement
Set, Standard Gamble, and Willingness to Pay, no baseline observation was
made and the treatment effect was ascertained at month 5 or 6 of treatment.)
In sum, this difference was positive for auranofin on virtually all measures. As
seen in Table 4, on most measures the treatment effect attained reasonably high
levels of statistical significance. Some were highly significant.

Traditional Clinical Measures

Overall results on the traditional measures, showing a consistent trend toward
greater improvement in the auranofin group, were similar to those of prior au-
ranofin trials. The auranofin patients at six months reduced on average the
number of their tender joints by about three more joints (—7.3 vs —4.5 joints)
and their swollen joints by about two more joints (—5.5 vs —3.6 joints) than
did the placebo-treated patients. Also, the auranofin patients reduced their time
to walk 50 feet by about one and a third more seconds than did the placebo
patients, who actually increased their walk time (—0.74 vs +0.61 seconds);
and they reduced their experience of morning stiffness by sixteen more minutes
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than did the placebo group (—28 vs —12 minutes). Finally, at six months,
the average auranofin patient could squeeze up more millimetres of mercury
in the grip strength test than he or she could at baseline, whereas the average
placebo patient could squeeze up fewer millimetres than at baseline (+13 vs
— 2 millimetres). The lower levels of statistical significance for walking time
and duration of morning stiffness reflected a high measurement error for these
variables from visit to visit (Bombardier et al., 1986). Normally, these five
clinical measures, traditionally used in attempts to represent the severity of
a disease process not defined by any single objective measure, would supply
the main, if not sole, quantification of the positive effect of auranofin therapy.
Against this an estimate of the degree of negative experience from diarrhoea
or abdominal pain would be weighed judgmentally by the physician—perhaps
by the interested patient as well, and possibly, in today’s environment, by the
health plan manager. Clearly, in a trade-off decision to treat with auranofin, a
central question was whether improvements observed by the traditional mea-
sures extended to improvements in performance and other outcomes valued in
daily life.

Measures of Pain

Effect on pain further defines the overall effect of auranofin. The drug has no
direct effect on the pain of inflammation, as have NSAIDS, so that evidence of
pain reduction was not assumed when the trial was planned. An indirect effect
on pain did occur, however, as is apparent in the scores of three pain mea-
sures used. Perhaps because of a less than direct effect, the degree of statistical
significance seen with the pain measures is not as high overall as that of the
traditional measures. On the McGill Pain Questionnaire (Melzak, 1975), au-
ranofin patients selected fewer higher-scoring (more ‘severe’) words to describe
their present pain, resulting in a score improvement 2.4 points better than that
of the placebo patients (—8 vs —5.6). This questionnaire has a score range
from 78 (worst) to 0. Though the score changes at six months were positive
(towards zero) and auranofin performed better than placebo by 2.4 points (P =
0.02), without experience with other applications of the measure, it is difficult
to tell how important to patients is a reduction of 8 and 5.6 on this scale, or
how important is a difference of 2.4. The Pain Ladder Scale, constructed for
this trial and calibrated in equal degrees from ‘most severe imaginable pain’
(0) to ‘no pain’ (10), is perhaps more straightforward. Auranofin patients im-
proved about a third of a step more than did placebo patients (+ 0.96 vs +0.61
degrees). Statistical significance, however, was less than with the McGill ques-
tionnaire. A more familiar type of instrument was the non-calibrated visual
analogue scale or 10-centimetre Pain Line (Scott and Huskisson, 1976; Dick-
son and Bird, 1981)— from ‘excruciating’ (10, right end) to ‘none’ (0, left end).
A cross is placed on the line to indicate the degree of joint pain currently ex-
perienced. This simple measure proved the most sensitive of the pain measures



2

- o d

“3TF
o

00--0
#3

i7"
hVio oon
1117"*

M

00 On rn
m” h

"
.
i
T
D
1U

170

coo - o | o uPIB«n@u g | v e

o - orE 61—52 0WmU€|S«m<
A
oo o = N A o MR -
o188 OVl w8 & wia
Vo < Y o &3k
[£o = o rNO ? =off AP
89— 08: wits oo P
LR
984
| < MJM w2 L
—
0_ - S L0y = O voQ
Nlu_ o o > A< odq
< £ - 8 G2 oSS
<< - .ony

7 g WBow, = Rg
Rooy Ba = % |2

(€0€ = U 9 Yuow I SaINSEaW BWONO P SINSAY P 9|qeL



171

00 «>

o

dodo ™"

\Od\lmd\l

oo 8B B

0 00O

rmn O

==

of

0000V

55551

25

¢ ol _m o_ g

i OlerM @z

. [4)
"mMﬁ>ﬁ
0T oo ©<
wo, _ .« @k

s _, Bo

? o oo

3 Boowo3g M _,m.md o> 0¥

o
NBULNE © @ 7, WB o oV Yo
P — P R T '

n3B

-

-z

1

ogdE=nn A3$ZCAtPUMI »
>8< mo TwRamBunuws ©
: ) N

os O N «E%%QES S5«
T V 3 —“So
> 98

o
8 5 g
X, .

) _ w o 8

Qo - 8-

8B 9= 5,
s 0O

< z Y



172 Morton Paterson

to the treatment effect of auranofin (p = 0.01). Again, one is not sure of the
importance of the changes observed.

Measures of Function

The measures of function selected for the trial, while all directed to this well-
acknowledged dimension of arthritis, differ from each other fundamentally in
their attempt to encompass the overall health of the patient, to capture adverse
effects, and to allow for preference or importance—that is, the relative pref-
erence of the patient for performance on the different items rated. The Keitel
Assessment (Eberl et al., 1976) involves 23 range-of-motion tasks (e.g. touch
shoulder with hand) performed by the patient. The interviewer records the dif-
ficulty with which each is performed, resulting in a total score from 98 (worst)
to 0. Between baseline and month 6, auranofin patients improved their score
by an average of —1.5 points, whereas placebo patients worsened by +1.7
points. (The difference was highly significant statistically at p = 0.003.) The
score obviously represents a physical or bodily subdimension of function and is
essentially additive (weighting equally performance on each task), rather than
preference based.

The Toronto Activities of Daily Living Questionnaire (Helewa et al. 1982)
as used in this trial, an arthritis-specific instrument, scores to what extent per-
formance of activities in twenty-one areas of daily living has changed, in the
patient’s opinion, since the start of therapy. These retrospectively orientated
change questions were administered at month 6. Responses can range from (‘a
lot worse’) to (‘a lot better’), with an overall score range from —4 (worst) to
+ 1. The six-month value for the auranofin group was 0.02, and 0.00 for the
placebo group (p = 0.02). While the scoring system is not preference-weighted
and is somewhat complex, a higher change score represents concrete improve-
ments in the performance of a wide variety of daily tasks, ranging from basic
self- care to social and work-related interactions. As such, the instrument cap-
tures a broad aspect of quality of life in considerable detail.

The Health Assessment Questionnaire or HAQ (Fries et al., 1982; Fries,
1985), another arthritis-specific instrument of the activities-of-daily-living type,
specifies eight areas of daily function (e.g. hygiene) each with two to three
activities (e.g. take a tub bath). The patient reports his or her difficulty in
performing each activity during the past week, and the degree of difficulty is
scored from 3 (‘unable to do) to 0 (‘without any difficulty’); the lower values
are raised if aids, devices, or help from another are needed. The overall score
ranged from 3.00 (worst) to 0. The HAQ was administered at baseline and
throughout the trial. Auranofin patients improved by an average of —0.31
on this measure, placebo patients by —0.17 (p = 0.01). The greater average
improvement of —0.14 points in the auranofin group is about the same as
would be produced by a change from the ability to walk outdoors on level
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Table 5. Quality of Well-Being Questionnaire: function levels
Level No. Level definition Weight

Mobility Scale (MOB)

5 No limitations for health reasons -0.000
4 Did not drive a car, health-related (younger) -0.082
than 16 yr); did not ride in a car as usual for age,
health-related, and/or 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.

2 In hospital, health-related. -0.090
Physical Activity Scale (PAC)

4 No limitations for health reasons. -0.000

3 In wheelchair, moved or controlled movement of -0.060

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, and/or limped,
used a cane, crutches, or walker, health-related;
and/or 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
1 In wheelchair, did not move or control the movement of -0.077
wheelchair without help from someone else, or in bed, chair,
or couch for most or all of the day, health-related.

Social Activity Scale (SAC)

5 No limitations for health reasons. -0.000

4 Limited in other (e.g. recreational) role activity, -0.061
health-related.

3 Limited in major (primary) role activity, health-related. -0.061

2 Performed no major role activity, health-related, but did -0.061
perform self-care activities.

1 Performed no major role activity, health-related, and did not -0.106

perform or had more help than usual in performance
or one or more self-care activities, health-related.

Source: Adapted from Anderson and Moser (1985)

group with much difficulty to the ability to walk outdoors on level ground with
some difficulty, or from getting out of bed with much difficulty to getting out
of bed with some difficulty; either of these changes in degree of function would
produce a —0.125 improvement in HAQ score. With this translation to one
specific improvement in daily function we have a more concrete representation
of treatment effect. Again, the instrument assigns equal preference weights to
all activities. As in all the results presented so far, negative experiences from
adverse effects are not incorporated.
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The Quality of Well-Being Questionnaire or QWB (Kaplan et al., 1976,
1978) is designed to measure functional disability in all diseases. The patient
is asked what he or she did or did not do because of health on each of the last
six days. The responses classify the patient into a given level of ability within
three areas of performance, listed in Table 5 (Anderson and Moser, 1985).
A predetermined weight is assigned to each level. The QWB also asks about
symptoms and health problems, each with the predetermined weight shown in
Table 6 (Anderson and Moser, 1985). The worse the symptom/problem or
disability, the higher its weight. All weights recorded for a patient are added
and the sum subtracted from 1.000, representing full health (i.e. 0 disability
and 0 symptoms), so that the lower the resulting score the worse is the patient’s
well-being. As seen in Table 6, diarrhoea reported by a patient in the trial
would lower that patient’s score by 0.290. Ordinarily, when the QWB is scored
the values assigned to each level of disability or symptom/problem are those
determined from prior studies of preferences in a normal population. In this
trial, the rheumatoid arthritis patients themselves were given preference sorting
and ranking tasks in order to determined the values to be used. These values
agreed closely with those from the prior studies (Balaban et al., 1986). Thus,
the QWB not only includes adverse effects of therapy but weights all response
items according to preference or importance. The QWB score is thus a more
comprehensive measure of effect than any other instrument so far discussed.

Despite qualms when the trial was planned about the possible insensitivity
of the QWB to changes in rheumatoid arthritis patients, the instrument proved
highly sensitive to treatment effect. At baseline, auranofin and placebo groups
averaged virtually the same on the QWB— 0.599 and 0.600 respectively on the
scale from 0 to 1.000 (death to full health). By month 6, the auranofin group
had improved by 0.023, and the placebo group worsened slightly by —0.001.
The difference is highly significant statistically (p = 0.005). As was apparent
in the discussion of the instruments above, one of the problems with quality-
of-life scores is whether a particular change in score is clinically important.
This question seems accentuated in the case of the QWB by the small numeric
range of the scale. However, as can be seen in Table 5, the 0.024 treatment
effect observed in the trial represents, approximately, the equivalent of an im-
provement by the average auranofin patient from using a wheelchair with help
(PAC level 1) to walking with physical limitations (PAC level 3), a +0.017
change on the QWB. Improving from being hospitalized (MOB level 2) to us-
ing public transportation with help (MOB level 4) would produce a +0.280
change on the QW B, again about as much as the +0.024 observed in the trial.
As noted, the average score improvement of +0.024 in the trial is net; that
is, it includes adverse drug experiences such as diarrhoea. Again, the effect of
auranofin is more apparent from a thorough understanding of the scoring sys-
tem of the QWB instrument and translation to a single specific improvement
in function.
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Table 6. Quality of Well-Being Questionnaire: symptoms/problems
Symptom/problem Weights
Death (not on respondent’s card). -0.727
Loss of consciousness such as seizure (fits), fainting, or coma -0.407
(out cold or knocked out).
Burn over large areas of face, body, arms, or legs. -0.367
Pain, bleeding, itching, or discharge (drainage) from sexual -0.349
organs—does not include normal menstrual (monthly) bleeding.
Trouble learning, remembering, or thinking clearly. -0.340
Any combination of one or more hands, feet, arms, or legs -0.333
either missing, deformed (crooked), paralysed (unable to move),
or broken—includes wearing artificial limbs or braces.
Pain, stiffness, weakness, numbness, or other discomfort in chest, -0.299
stomach (including hernia or rupture), side, neck, back, hips
or any joints of hands, feet, arms, or legs.
Pain, burning, bleeding, itching, or other difficulty with rectum, -0.292
bowel movements, or urination (passing water).
Sick or upset stomach, vomiting or loose bowel movement, with -0.290
or without fever, chills, or aching all over.
General tiredness, weakness, or weight loss. -0.259
Cough, wheezing, or shortness of breath with or without fever, -0.257
chills, or aching all over.
Spells of feeling upset, being depressed, or of crying. -0.257
Headache, or dizziness, or ringing in ears, or spells of feeling -0.244
hot, or nervous, or shaky.
Burning or itching rash on large areas of face, body, arms, -0.240
or legs.
Trouble talking, such as lisp, stuttering, hoarseness, or being -0.237
unable to speak.
Pain or discomfort in one or both eyes (such as burning or -0.230
itching) or any trouble seeing after correction.
Overweight for age and height or skin defect of face, body, arms, or -0.186
legs, 8uch as scars, pimples, warts, bruises, or changes in colour.
Pain in ear, tooth, jaw, throat, lips, tongue; several missing or -0.170
crooked permanent teeth—includes wearing bridges or false
teeth; stuffy, runny nose; or any trouble hearing— includes
wearing a hearing aid.
Taking medication or staying on a prescribed diet for health -0.144
reasons
Wore eyeglasses or contact lenses. -0.101
Breathing smog or unpleasant air. -0.101
No symptom or problem (not on respondent’s card). -0.000
Standard symptom/problem. -0.257

Source: Adapted from Anderson and Moser (1985)
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Global Measures

Global measures ask the patient simply to designate directly an impression of
his or her health state. Global arthritis measures focus on that disease only. In
the Arthritis Categorical Scale the patient selects one of five possible responses
from ‘very poor’to ‘very good’to describe his or her arthritis ‘condition today’.
Scores range from 1 (worst) to 5. On this range the auranofin group improved
by +0.65 and the placebo group by +0.31. This simple ‘how are you today’
type measure had the distinction of producing the highest degree of statistical
significance of all measures of any type used in the trial (p = <0.001). The
Arthritis Ladder Scale shows 10 equal degrees of arthritis activity from ‘most
severe problems’ (0, bottom) to ‘no problems’ (10, top). The patient selects the
degree of arthritis ‘activity’ experienced on each of the past six days, and a
six-day average score from 0 to 10 is calculated. The auranofin group showed
a mean improvement of +0.98 degrees on this scale, the placebo group +0.59
(p = 0.11). Global overall health measures are intended to capture total health.
The Overall Health Ladder Scale, Current, shows 10 equal degrees of health
from ‘least desirable’ (0, bottom) to ‘most desirable’ (10, top). The patient
selects the degree indicating his or her current ‘health situation’. Scores can
range from 0 to 10. On this scale, the auranofin group improved +0.65 degrees,
the placebo group +0.39 (p = 0.19). The Overall Health Ladder Scale, Six-
Day Mean, is similar to the above, but the score is an average of the responses
for each of the past six days. The auranofin group improved +0.87 degrees,
the placebo group +0.35 (p = 0.007). The 10-Centimetre Line Overall Health
Scale, by Patient, is another visual-analogue, non-calibrated line labelled ‘poor’
(0, left end) to ‘perfect’ (10, right end). The patient makes a cross to indicate
his or her ‘overall health status’. Auranofin patients averaged an improvement
of +0.89 centimetres, the placebo group +0.51 centimetres (p = 0.1). The 10-
Centimetre Overall Health Scale, by Physician, is identical to the above, except
the patient’s health status is indicated by the physician. Auranofin patients
averaged an improvement of +0.58 centimetres, placebo patients +0.46 (p =
0.2). All the above measures were constructed for the trial. The Rand Current
Health Assessment (Brook et al., 1979), an already available instrument, lists
19 statements about current health (e.g. ‘I’'m as healthy as anybody | know’
or ‘Doctors say that | am now in poor health’), which the patient classifies
as ‘definitely true’, ‘definitely false’, or ‘don’t know’. The differently valued
responses are combined to give a score from 9 (worst) to 45. Auranofin patients
averaged an improvement of +1.82, placebo patients +0.51 (p = 0.01). While
it may seem repetitive to have used so many similar global measures in the trial,
all of which showed a positive effect for auranofin, when the trial was planned
it was not known if any of the global measures would be sensitive to treatment
effect. It seemed prudent to try various approaches.
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Because the global arthritis measures are directed specifically to that disease,
adverse effects of therapy such as diarrhoea cannot be considered to be incorpo-
rated. However, the global overall health measures are not disease specific and
theoretically allow the patient to consider experience with adverse effects. The
patient is not directed to consider this, however, so that it is not clear whether
the global overall health measures are in fact measures of net effect. Another
problem with global measures is their lack of component items, making it im-
possible to learn anything about what has changed in the condition or life of
the patient. No translation to a concrete behavioural situation is possible nor
are any of the ranges anchored between full health and some other known state,
such as death (as is the QWB), so that there are no fixed points of reference
for the scores. Even if there were such ‘anchors’, it would not be correct to
assume the ordinal distances on the scales represented equal degrees of sever-
ity. Finally, for related reasons, importance or preference is not captured. In
sum, it is virtually impossible to know whether the treatment effect observed
on any one of the global measures is important. Because of these problems,
global measures, sometimes used in clinical evaluations, are typically taken less
seriously than are traditional measures of disease process.

Utility Measures

Since these types of measures are somewhat difficult to explain, it would be
well to quote the description of them by Bombardier, Ware et al. (1986):

Utility measures quantify the worth or value to a person of his or her health
state by determining the risks or sacrifices he or she would undertake in
order to improve it. The assumption is that patients with better health will
accept less risk or sacrifice less in order to improve than will more severely
affected patients. By varying the risk or sacrifice in quantitative terms, a
numeric value for the ‘utility” of the health state is derived.

Three instruments of this type, each developed or adapted for the trial, were
employed, each in the fifth month. They were administered to from 217 to 243
patients, depending on the instrument— not to all patients, as some had finished
the trial before these instruments were ready for use. The most complex of the
three was the Patient Utility Measurement Sert (PUMS), designed by Pauker,
McNeil, and Torrance (Pauker et al., in preparation).

Again, it would be difficult to improve on Bombardier, Ware et al.5 summary
of the PUMS (1986): ‘[It] elicits the patient's perception of his or her current
state at the beginning of the trial and relative to a state of full health. Negative
experiences, including adverse effects of drug treatment, are mentioned for in-
clusion in the patient's consideration of the current and pre-trial health states.’
The authors’ Appendix elaborates:
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Three health states as perceived by the patient—current, pre-trial, and full
health—are initially related to each other on a traditional visual analogue
scale labeled ‘health’ at the top (100) points. The states are then further
related in the context of three assessment techniques— the lottery, the mod-
ified time trade-off, and the standard time trade-off. Each involves a hy-
pothetic new treatment that will make the patient fully healthy in return
for varied degrees of risk or sacrifice. For simplicity, we assume a male
patient whose condition has improved during the trial. (For patients who
believe their pre-trial state was better than their current state, the terms of
the scenarios are inverted.) In the LOTTERY scenario, the patient chooses
between continuing permanently at his current level of health or receiving a
hypothetic new treatment that has some percentage chance (p) of returning
him permanently to the pre-trial level of health and a corresponding chance
(1 — p) of producing permanent full health. A full range of chances is of-
fered to the patient. The better his current health, the lower the chance of
returning to his pre-trial level will be acceptable in order to have the chance
of full health. In the MODIFIED TIME TRADE-OFF scenario, the choice
is again between continuing at the current level of health or receiving a
hypothetic treatment; however, the treatment, instead of producing a per-
manent pre-trial or healthy state, produces these states for different numbers
of months each year. In the STANDARD TIME TRADE-OFF scenario,
the patient chooses between surviving at his current level of health for the
rest of his normal life expectancy (specific to the patient's age) or receiv-
ing a hypothetic treatment that will give him full health but shorten his
life expectancy—i.e., the patient may trade remaining years of life for full
health while living. The more the patient has improved, the fewer remain-
ing years of life at his current level of health will be sacrificed in return for
full health while surviving. This scenario is repeated with a choice between
receiving the same type of hypothetic treatment or returning to and surviv-
ing at the pre-trial level of health for the rest of normal life expectancy. In
all scenarios the variables—percent chance, months per year, and years of
life— are ascribed to the hypothetic treatment in a converging ‘ping pong’
manner until the patient feels indifferent, i.e., believes the treatment would
be as acceptable as continuing at his current level of health (or, as in the
last case, at the pre-trial level). The patient’s score is produced at the in-
difference point. From the results of the visual analogue scale, the modified
time trade-off, and the lottery, a change score is calculated for the patient,
representing the difference between his pre-trial and current health states.
Combining this score with results of the standard time trade-off produces
an overall score for the patient’s current state of health compared with his
recollected baseline state. This score is expressed as a number of points on
a scale of 0 to 100.
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For the auranofin group this change score was +20.9, for the placebo group
+ 9.9 (p = 0.002). These represent improvements of 37 per cent and 16 per
cent, respectively, over the retrospectively determined pre-trial values. Since
these are net treatment effects, that is, they incorporate adverse effects, and are
by design completely preference- or utility-based, they should represent at least
as fully as the QWB does the value of the auranofin effect to the patient. In
fact, it can be argued that because the PUMS elicits the preferences of each
individual patient as an inherent part of his or her score the PUMS is more
meaningfull than the QWB, which uses average preference weights based on
a group of patients. A difficulty in understanding the PUMS is created by its
extremely complex system of score calculation. Perhaps it is best to focus on
the final score as a number of units of quality of life, as defined by the patient,
where 100 is perfect health and 0 is none. Thus, the effect of auranofin was
a 20.9 point improvement on a 100-point quality-of-life continuum, Il points
greater than the improvement of the placebo group.

The second of the three utility measures in the trial was also administered in
month 5.

The Standard Gamble Questionnaire asks the patient to choose simply be-
tween his or her current state and a hypothetic treatment with systemati-
cally varied chances of causing either complete cure or death. Change is not
measured, as no reference to the pre-trial state is made. The higher the risk
accepted by the patient, the worse his or her condition is considered to be.
Results are expressed as the maximal percent chance of death (0 to 100)
accepted by the patient. (Bombardier et al., 1986)

It was perhaps unrealistic to expect such a present-orientated measure, that
is, one which neither observed the pre-trial state nor made reference to it retro-
spectively, to be sensitive to treatment effect. However, the auranofin patients
were willing on average to accept a 23 per cent chance of death to be cured,
the placebo patients a 30 per cent chance of death—indicating that placebo
patients were in worse condition at the end of the trial. The treatment effect
was not highly significant statistically (j) = 0.07).

Finally, the Willingness to Pay Questionnaire, also administered in month 5,
elicits the

share the patient's household income he or she would pay for a hypothetic
cure of arthritis. Discussion and revision of answers are permitted. No ref-
erence to the pre-trial condition is made. The greater the share the patient
would pay, the worse his or her condition is considered to be. Results are
expressed as percent of income (0 to 100 percent) (Bombardier et al., 1986)
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Results were essentially the same for the auranofin and placebo groups, 23
per cent of income versus 21 per cent respectively (p = 0.79). The value of
willingness-to-pay questions is controversial. The nature and performance of
this instrument, and of the Standard Gamble Questionnaire, is discussed in
detail by Thompson, their developer for use in this trial (Thompson, 1986).

Other Measures

These were not selected as measures of drug per se but as items of interest
which might change along with the measures above. The National Institute of
Mental Health (NIMH) Depression Questionnaire (Radloff, 1977; Husaini et
al., 1979) elicits on how many of the last seven days the patient experienced
twenty feelings or attitudes indicative of depression. The number is transformed
into a score from 60 (worst) to 0. Auranofin patients improved on average
— 3.3, placebo patients —4.1. This is the only measure among all those used
in the trial on which the placebo group improved by a greater amount than
did the auranofin group; but the difference is insignificant (p = 0.54). The
Rand General Health Perceptions Questionnaire (Brook et al., 1979) contains
36 statements that may reflect the patient’s feelings and attitudes towards his
or her past and fiture health care and outlook. As such it was not expected
to change significantly during the course of the trial. True or false responses
are combined to give an overall score from 0 (worst) to 110. The auranofin
group improved by +0.52; the placebo group worsened by —0.07. Again, the
difference was not significant (p = 0.32).

Analysis of Composite Scores

With so many measures it seemed possible that auranofin might produce a sig-
nificant positive treatment effect on some measures and insignificant or negative
(less than placebo) treatment effect on other measures. To avoid this problem of
multiple comparisons, some of which might be favourable by chance, and gener-
ally to simplify summarization of results, it was decided prior to analysis of the
auranofin results that the measures should be divided into four logical groups:
clinical (traditional), functional, pain, and global. Within each group a compos-
ite score was calculated by dividing each component outcome by its observed
baseline standard deviation, changing sign if necessary so that a larger score
represented improvement, and taking the mean of these standardized outcomes
as the composite score. (This meant that measures without baseline observa-
tions would not be included in the composites. Thus, the Toronto Activities of
Daily Living Questionnaire and the utility measures were not part of the com-
posite measures. The NIMH Depression Questionnaire and the Rand General
Health Perceptions Questionnaire were also excluded.) The primary hypotheses
of the study were that auranofin would produce improvement in each group.
Furthermore, each hypothesis would need to be proven at the 0.0125 level (two-
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sided) of significance or better, which would equal a level of at least 0.05 for
the study as a whole. As seen in Table 7, the treatment effect of auranofin
met or exceeded the 0.0125 level on three of the four composite measures—
clinical, functional, and global—and trended in the same direction of the pain
composite.

Table 7. Results of composite measures at month 6

Placebo Auranofin Treatment P
Composite Baseline Change Baseline Change effect value
Clinical -1.6 0.16 -1.5 0.35 0.19 0.003
Pain -0.63 0.48 -0.72 0.74 0.26 0.021
Functional 0.96 0.05 0.98 0.28 0.23 0.001
Global 3.6 0.27 35 0.5 0.23 0.007

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

Cost-effectiveness Analysis

A utilization of services questionnaire was administered at baseline and at
month 6 of the trial. Constructed for the trial, it asked the patient about office
visits, hospitalizations, purchase of aids and devices, physiotherapy, consump-
tion of arthritis-related drugs, work status, use of hired help, and other events
which might contribute to cost of disease. In the case of hospitalizations, the
patient 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. The cumulated six-month costs of the auranofin and placebo
patients were then compared, and the difference was taken as due to auranofin.
As noted above, cost events imposed by the trial protocol were excluded from the
analysis. Results of the cost comparison and the cost-effectiveness analysis will
be reported by Thompson and cannot be given here (Thompson, forthcoming).
For present purposes, results of the cost comparison will be hypothesized only,
then used with the actual quality-of-life outcomes above to explore certain issues
of method and interpretation that arise from the trial. Our hypothesized result
of the cost comparison is that the auranofin group, largely because of the costs
of auranofin itself and associated monthly monitoring visits, neither of which
would be borne by a placebo-treated group, generates $300 more in costs over
the six-month period than does the placebo-treated group. It could well be that
the auranofin group had lower costs than the placebo group because of reduced
hospitalizations, use of hired help, or other changes due to improved health; but
the more useful hypothesis for exploration of cost-effectiveness analysis is that
during the relatively short period of the trial auranofin increased net cost as it
increased quality of life. This clearly poses the value-for-money question.
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The effectiveness value for the numerator of the effectiveness-to-cost ratio
could be any of the outcomes measured. Using treatment effect as measured by
grip strength (a +13 mm Hg improvement by month 6 for the auranofin group
minus a —2 mm Hg deterioration for the placebo group) would give 15 mm
Hg/$300 as the effectiveness-cost ratio. More indicative of total health gain at
six months would be the result on the Health Assessment Questionnaire (HAQ)
functional instrument: —0.14 points on the 3.00 (worst) to 0 scale, giving —0.14
HAQ units/$300. As noted above, this improvement can be concretized within
the HAQ framework as the equivalent of the ability to get out of bed with much
difficulty minus the ability to get out of bed with some difficulty. The Quality
of Well-Being Questionnaire, including adverse effects and offering preference
weighted scores, should be particularly useful in assessing treatment effect in a
value-for-money analysis. The QWB result at six months was a treatment effect
of +0.024 on a range from 0 to 1.000 (full health), giving a ratio of +0.024
QWB units/$300. This represents a gain approximately equivalent to one of
improving from being in the hospital to being able to use public transportation
with help. Given the death-to-health, 0 to 1.000 range of the QWB, the gain
can also be expressed as a percentage of full health, giving the ratio 2.4 per cent
full health/$300. The quality-of-life gain on the Patient Utility Measurement
Set (PUMS), 11 points on a 0 to 100 range, might be expressed as 11 per cent
full health/$300. This average gain might be concretized in terms of a number
of years of life the patient would be willing to give up in order to be healthy
while living, or in terms used by other scenarios in the PUMS.

QALY Calculations

The QWB was of interest when the trial was planned because it allowed the
calculation of the number of QALYs (a year of life in full health) gained from
use of auranofin. If a patient experiences a gain of 2.4 per cent of full health
for a full year, that patient has gained 2.4 per cent of a QALY. Single patients
rarely gain a whole QALY, as that would be the equivalent of living a year in
full health instead of living it in a coma or being dead. (However, if 100 patients
were to live for a year at a level of health 2.4 per cent better than otherwise, 2.4
QALYs would have been gained by that group, at the total added cost generated
by the group.) Costs to add a QALY have been estimated at from $3,000 or
less for instituting a screening programme 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 of full health on the QWB
by month 6, as in the case of auranofin, one might be tempted to say that a
half-QALY had been added, at a cost of $12,500 (i.e. $300/.024), and that a
full QALY could be costed at $25,000.

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

health during the entire six months. As seen in Figure 1, the gain of 0.024 on
the QWB was not reached until month 4. In fact apparently because of the
slow onset of activity of auranofin, there was no significant QWB gain seen
until after month 2. This was true for most of the measures in the trial, and
was seen with the traditional measures in earlier auranofin trials. This delay
presents an analytic problem, because in order to produce 2.4 per cent of a
QALY the 0.024 gain on the QWB for months 4 and 6 would have to be
experienced for a full year, that is in each of months 1 through 3, 4 through
6, and 7 through 12 as well. While the average QWB score during the first
six months could be calculated fairly accurately from the data, it would be
fundamentally wrong simply to assume it would be duplicated in the second
six months, since the delayed onset of activity would not repeat itself. In fact
only the level score from months 4 through 6 supports the assumption that
there is no further improvement in months 7 through 12. Or there could be a
worsening in these months. There would almost certainly be patients withdrawn
from assigned medication and given a variety of treatments with unforseeable
costs. Therefore, problems not clearly foreseen when the trial was replanned to
encompass six months instead or twelve came to the fore when the cost-per-
QALY analysis was attempted. Of course, none of this invalidates the other
cost-effectiveness ratios discussed above. They must simply be understood as
expressing the cost of increasing quality of life up to the amounts indicated,
between the start and end of the trial.
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The cost-per-QALY analysis underlines the fact that at best it would have
been based on the first year of auranofin treatment. Only by chance would
the second year have been similar. This raises the question of what period of
treatment the cost-per-QALY analyses other therapies have been based on.
This is important, because QALY measures, like cost-effectiveness measures
generally, are relative: there is no way to know, except by comparison with
ratios for other treatments, whether a ratio is high or low. Similarly, there is
the basic issue of which control agent may have been used. In some analyses of
other therapies, the alternative treatment may have been active, not placebo,
and nearly as effective as the treatment in question. In other analyses, the
alternative might have been to do nothing. Table 8 shows how this could affect
the ratio for auranofin itself. In this table it is assumed that a full, typical
year of data has been collected and that the QALY figure is based on an
average ‘steady state’ over the entire twelve months. The top example shows
a comparison with placebo, cumulating $1000 in costs over the twelve months
(say for doctor visits and physiotherapy with $100 for inactive capsules) and
producing a loss of 0.001 QALY for the period; this vs physiotherapy plus
auranofin, costing $1,600 and producing a gain of 0.0023 QALYs. The cost-
per-QALY ratio for auranofin is thus $600/0.024 QALY added or $25,000 per
whole QALY. If, however, the comparison had been against no drug (visits and
physiotherapy only at $900), quality of life with no drug might have been low
and the contribution of auranofin relatively greater, giving a cost per added
QALY of $17,500. Comparison against Agent X would give only $10,000 per
QALY, but against Agent Y would give $60,000 per QALY. The problem of
judging whatever ratio is produced for auranofin against ratios for therapies in
other diseases would seem unmanageable if their ratios are similarly dependent
on the alternative therapy. It would seem critical that the control treatment
be that which in fact would always be employed were the study treatment not
available. It is not always clear that such was the case when ratios for other
therapies are presented.

Table 8. Hypothetical alternative S/IQALY ratios

Placebo Auranofin Added cost/Added QALY
(a) $1,000/-0.001 - $1,600/+0.23 = $600/0.024 = $25,000/1.000
(b) No Drug Auranofin
$ 900/-0.017 - $1,600/+0.023 = $700/0.040 = $17,500/1.000
(c) Agent X Auranofin
$1,500/+0.013 - $1,600/+0.023 = $100/0.010 = $10,000/1.000
(d) Agent Y Auranofin

$1,000/+0.013 - $1.600/+0.023 = $600/0.010 = $60,000/1.000
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Discussion

W hat conclusions might be drawn from the execution and analysis of this trial?
An obvious one is that the many measures used and the uniform direction of
their results, along with the high statistical significance of many of those results
both singly and when grouped into composites, provide overwhelming evidence
that auranofin improved quality of life. Rheumatologists familiar with tradi-
tional measures of disease process—joint counts, grip strength readings, walk
time, and the like— and personally experienced with their correlation to pa-
tient reports of well-being might have inferred that changes in these convenient
measures represent similar changes in quality of life. However, one may doubt
whether other interested parties, including patients, would have come to this
conclusion. Indeed when the trial was planned there was no strong consensus
among the participating physicians that such an improvement would be quan-
tified by the trial. Thus, the trial has provided evidence of an effect which the
sceptic or the non-rheumatologist would most probably have overlooked when
attempting to judge the therapeutic value of the compound.

The results of the trial tend to demystify the notion of quality of life. It
would seem to be a robust enough thing, however fuzzily defined, to make itself
known in a uniform way in a variety of contexts. It now appears quite possible
to use plausible available instruments, both of the general-health and disease-
specific type, as well as to construct simple global-impression scales, to detect an
effect of therapy on broad relevant measures of health without worrying about
whether quality of life has been correctly defined. Measures of daily function,
as long as they are the result of systematic efforts to include major activities
related to health, would seem more likely than not to be sensitive to treatment
effect.

Results of the trial may help us to sort out which types of instrument provide
the more meaningful measures of outcome. To attempt this, we might imagine
that Drug A produced a treatment effect of +16 per cent of baseline standard
deviation on Instrument X, aimed at functional ability, while an alternative
but not identical Drug B produced the same effect of +16 per cent of base-
line standard deviation on Instrument Y, also focused on functional ability. (As
explained above, this method of expressing outcomes on differently calibrated
measures in the same terms, i.e. percentage of baseline standard deviation, was
that used in the trial to construct the composite measures of treatment effect.)
We can further imagine that /7-values are equal. Finally, we can imagine that
both instruments are equally reliable, that is each gives identical results every
time. If the results of the two instruments are the only information available,
which drug should be selected for treatment? If Instrument X incorporates ad-
verse effects and Instrument Y does not, Drug A would seem to be a better
choice. This would argue for the QWB over the Keitel, Toronto, and HAQ.
Similarly if Instrument X incorporates preferences and Y does not, Drug A
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would again be the better choice. Again this argues for the QWB. The whole
notion of validity and its various types is relevant to the decision; but two essen-
tial aspects of validity in relation to quality-of-life measurement are clarified
by this imaginary situation.

Similarly, if Instruments X and Y were of the simple global impression type,
and if Instrument X specifically asked the patient to consider total health and
adverse effects whereas Instrument Y was directed at arthritis activity, all else
being equal, a +16 per cent on Instrument X should be more useful basis of
drug selection than a +16 per cent on Instrument Y. Among the instruments
in the trial, this would favour the Overall Health Ladder Scale over the Arthri-
tis Ladder Scale, although adverse effects were not specifically mentioned in
relation to the former. They probably should have been.

W hat if Instrument X were of the functional ability type, with adverse effects
and preference weights incorporated, as in the QWB, and Instrument Y were
the Overall Health Ladder Scale (or Overall Health 10-Centimetre line) with
adverse effects mentioned for consideration? If they showed a +16 percent
treatment effect for Drug A and B respectively, which drug should be favoured?
It would seem that Drug A would be a better choice because the component
items and weights of Instrument X give a rational, concrete explanation for the
+16 per cent observed. There appears to be no way to test the validity of the
global impression type measure except by its correlation to other measures for
which validity as been tested in other ways. The same problem exists for the
most statistically significant measured (p = 0.001) in the trial, the Arthritis
Categorical Scale, scored simply 1 (worst) to 5, for categories from 'very poor’
to ‘very good’. Yet the ‘how are you today’ type question is one which some
physicians have claimed is the most sensitive and useful, at least to them, when
evaluating the quality-of-life changes in patients.

Finally, imagine that the QWB showed a +16 per cent for Drug A and
the Patient Utility Measurement Set (PUMS) showed a +16 per cent for
Drug B. Both incorporate adverse effects and patient preferences, the latter
incorporating individual preferences fundamentally into each individual’s score.
The 100-point scale of the PUMS is not ‘empty’ of precise content as are the
global impression scales and 10-centimetre lines, since a point along the PUMS
continuum is determined by identified quantities of risk or sacrifice acceptable
to the patient. Evaluating in depth the QWB and the PUMS is beyond the
scope of this paper. Perhaps Pauker, McNeil and Torrance will address the
relative merits of the two instruments when they report in detail on use of the
PUMS in the trial.

It becomes clear that to be meaningful a quality-of-life instrument should
further a judgement as to the practical importance of the score observed. The
traditional measures do not do this, since their units of measure, such as mil-
limetres of mercury or seconds of walk time, have little if any meaning in the
context of daily life. For example, it is probably only those rheumatologists ex-



Treatment in Rheumatoid Arthritis 187

perienced in the use of traditional measures and the literature about them who
would know how the grip strength of healthy 16 year-old boys, say, compares
with that of 60 year-old women, let alone how grip strength may be expected
to change with different therapies. The global measures’ units have no bridge
whatever to concrete experience, so that the therapeutic importance of a score
change is unknowable by itself. Only through repeated correlation of the re-
sults with other concrete results can the global measures take on meaning. Of
the simple, scalar type measures perhaps the 10-centimetre Pain Line comes
closest to having built up a meaningful framework of such correlations. This
argues for quality-of-life instruments with component items based on perfor-
mance, since these have meaning in terms of common experience. Indeed, the
score changes on the HAQ and QWB can be expressed in terms of change in
performance of a single daily act, and the importance of the ability to per-
form that act or not can be reasonably judged. While the PUMS does not have
performance items, its score appears amenable to the same kind of translation
into experientially meaningful units— for example chances of death or years of
life.

Unless concrete equivalents of the QWB or PUMS scores are eked out, the
practical importance of a score change requires the same kind of framework of
prior correlational experience that any other unfamiliar measure requires. That
the two measures each employ a 100-point continuum and are each anchored by
death and full health helps orient the lay evaluator but does not communicate
the practical importance of, say, a +16 point change—even if expressed as
percentage of full health. Theoretically, this need not detract from the value of
these instruments. If the QWB or PUMS were used often enough, we should
grasp the meaning a +16 degrees PUMS as readily as we do a +16 degrees
Fahrenheit. It should be kept in mind, however, that the QW B requires carefully
trained interviewers and twenty minutes of administration time. The PUMS
requires the same if not more training effort, and a somewhat more lengthy but
considerably more complex administration session.

The need, then, is for an instrument which includes adverse effects and pa-
tient preferences as comprehensively as does the QWB or the PUMS, which
produces scores that speak more immediately to concrete experience and hence
therapeutic importance, and which can be administered reliably with little or
no training. As the QWB and PUMS are already such ingenious and cogent
constructions, it is probably presumptuous to ask for simplicity as well. Never-
theless, the need is there.

The problems of cost-effectiveness evaluation in the context of a controlled
clinicaltrial have been touched on above. On the one hand, the notion of an ex-
perimental control group is an appealing one to health economists, and clinical
trials seem to offer opportunities that should not be missed. On the other hand,
the very features which make for good science in the demonstration of efficacy—
elimination of all possible causative variables other than the compound itself
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(such as patient non-compliance, particularly in the presence of adverse effects
or the absence of therapeutic effect) and the imposition of whatever monitoring
measures, no matter how frequent or invasive, are needed to document physio-
logical changes—work directly against measurement of both effectiveness and
cost. In fact, unless a clinical trial used in cost-effectiveness analysis is designed
specifically for such purposes—in which case it may well not satisfy purists in
efficacy determination—it should be suspect until shown useful. We can per-
haps best appreciate this if we imagine an alternative, ‘real world” experiment
in which patients are randomized to either known auranofin or nothing (i.e.
continuation of prior therapy), seen by their physician at whatever frequency
is normal or appropriate in the individual situation, interviewed at home once
a month about quality of life and events affecting cost, and then perhaps at
month 6 given a complete medical examination. In contrast, the use of placebo
in the actual trial stands out as an artificiality, one which would tend to reduce
the residual efficacy (treatment effect) of auranofin. Use of a placebo could
thus be described as a conservative or ‘downside’ scenario for cost-effectiveness
purposes. The monthly visits required by the trial do not appear likely to have
generated physician knowledge leading to new therapeutic manoeuvres, and the
visit costs can be eliminated for the placebo group when the costs of the two
groups are compared. Thus, the fact that the trial design was conservative and
close to normal conditions of use allowed a relevant cost analysis to be under-
taken. It is clear, however, how easily various artificialities typical of efficacy
trials— for example, X-rays at month 4, with non-improved placebo patients
switched to auranofin— might have confounded both effectiveness and cost de-
terminations. Perhaps the best conclusion is that a cost-effectiveness evaluation
should never be presumed to be possible in the context of a controlled clinical
trial and, if thought possible, should not be undertaken lightly. Certainly, cal-
culation of QALYs, especially in trials lasting less than a year, should be very
carefully considered in advance.

Finally, when all is done, one is left with a ratio relating effectiveness, as
expressed by a score, to cost. Ideally, the score will be in understandable quality-
of-life units. Without that, judging whether a ratio is good or bad depends on
comparison with ratios produced for other treatments in other studies. Certainly
this is true when the unit of effectiveness is a QALY. Until a body of results
is built up, perhaps the most meaningful way to relate effectiveness to cost is
to proceed directly from the score to the expression of a specific daily task the
average patient is able to do as a result of treatment. That improvement can
then be judged in relation to its cost.
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Assessment of Treatment
In Heart Disease
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Health Economics Research Group, Brunei University, Uxbridge

Introduction

One in every three deaths in England and Wales in 1985 was due to Coronary
Heart Disease (CHD). A total of 163,104 people had their lives cut short pre-
maturely by the disease. Just over half of the victims were male and nearly
a fifth were in the age group 45-64. Internationally, the countries of the UK
occupy three of the top five places in the mortality rate league table with North-
ern Ireland experiencing a rate of 630 per thousand for males aged 40-69 years
(Uemura and Pisa, 1985).

The burden ofthe disease is not limited to mortality. CHD accounted for 2.13
million bed-days in English hospitals in 1984 (Office of Population Censuses
and Surveys, 1986) and some 814,000 people consult their General Practitioner
(GP) during the year because of the disease (Royal College of General
Practitioners, 1986). In terms of direct health service expenditures an estimated
£390m (1985 prices) is attributable to CHD every year (Wells, 1987).

This growing burden of illness has been mirrored by medical and surgical
advances in treatment for CHD. Interventions currently include medicines such
as beta blockers for relief of angina, surgery such as coronary artery bypass
grafting (CABG), the ‘balloon catheter’ principle of percutaneous translumial
coronary angioplasty (PTCA), thrombolysis, pacemaker implantation, and the
most radical surgical intervention of heart transplantation.

191
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As the treatment possibilities and technology have advanced there has been
a growing awareness of the need to evaluate new (and existing) modalities
in terms of their resource costs and patient benefits. The need for treatment
evaluation has arisen for two basic reasons. Firstly, as Cochrane (1972) has
argued, there is a need to assess the effectiveness of new treatments relative
to other modalities and/or placebo using the methodological framework of the
Randomized Controlled Trial (RCT) before they are introduced into routine
clinical practice. Secondly, for the purposes of resource allocation in the Na-
tional Health Service (NHS) at a national and local level, it is desirable to
know the relationship between effectiveness (benefit) and resource costs for
treatment programmes that are competing for limited health care resources.
The availability of such data would thus enable resource allocation priorities
to be made which would produce the maximum effectiveness (patient benefit)
from the available resources.

The extent to which progress can be made (particularly in the second area)
depends largely upon a measurable definition of health being available. Al-
though there are a variety of tests and measures for assessing the clinical ef-
ficacy of cardiac treatment (e.g. cardiac output and function), ultimately the
effectiveness of treatment is quantified in terms of its beneficial impact on pa-
tient health. A simple representation of patient health is to consider it in two
basic dimensions: changes in life-expectancy and changes in health-related qual-
ity of life such as the relief of anginal pain and restoration of other physical,
social and emotional functioning.

The aim of this chapter is to focus on the measurement of health in the
treatment of heart disease. In particular the assessment of quality of life, for
which there are a growing number of measurement instruments available. The
first section is a brief review of disease and health measurement instruments
employed in studies of cardiac treatment ranging from simple return to work
data to the use of the more sophisticated quality-of-life scales and instruments.
In the second section data are presented from our recent economic evaluation
of the UK heart transplant programmes (Buxton et al., (1985). This case-study
is not intended as a ‘blueprint’ for health benefit measurement but rather as a
practical guide to the use of one available measure—the Nottingham Health
Profile.

Health, Disease and Return to Work

There are a number of comprehensive guides to the conceptualization, definition
and measurement of health, for example Culyer (1983), Teeling Smith (1985)
and more recently Brooks (1986). There are three main observations which
emerge from such literature:
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1. Health is not merely the absence of disease but it extends to aspects of
physical, social and emotional functioning.

2. Health is a multi-dimensional and value-laden concept.

3. There exists no simple or single ‘gold standard’ for measuring health.

The history of treatment evaluation in heart disease (and other areas) re-
flects these three factors. The traditional view of patient benefit finds origin
in a disease-based medical model which relies heavily (often exclusively) on
survival data. Yet to rely solely on life extension as the measure of benefit is
implicitly to bias treatment comparisons against those modalities which gener-
ate qualitative changes (e.g. reductions in pain and disability) at the expense of
survival. Evidence from McNeil et al. (1981) has indicated (not surprisingly)
that patients are not indifferent about quality of life and are often willing to
‘trade’ life-expectancy for quality-of-life gains when choosing between treat-
ments.

But the phrase ‘quality of life’ is a relatively recent addition to the vocabulary
of treatment evaluation. The terminology used in a number of early cardiac
treatment studies was that of patient ‘rehabilitation’ (for example, see Harris,
1970) following some intervention such as bypass surgery. The idea was to
gauge the extent to which patients were being returned (or were achieving)
a ‘normal’ healthy lifestyle following operation. Often a reliable indicator of
such rehabilitation is the ability to return to work and such data are a common
feature in many cardiac treatment evaluations (e.g. Barnes et al., 1977; Ross
et al., 1978, 1981; Niles et al., 1979; Love, 1980).

Return to work is a useful health indicator but has many limitations. Firstly,
the ability to return to paid employment will be highly influenced by the nature
of the job—is it possible to compare return to manual labour with return to a
management job? Different occupations make different demands on physical,
mental and social functioning: work capacity is therefore job-specific and not a
universal indication of health status. Secondly, return to paid employment is a
narrow definition which cannot be applied to those outside the labour force such
as the elderly (where bypass surgery is becoming more common). In addition
there is the question of unemployment—due allowance must be made for those
who wish to return to paid employment but who cannot (for reasons other than
their health) find a job. In summary therefore it is the ability to return to
normal work activities, be they housework or paid employment, which is of
interest as an indicator of normal functioning.

Such limitations of return-to-work data as a qualitative endpoint measure
of rehabilitation have led investigators to attempt to scale and quantify those
elements of physical, social and emotional functioning which comprise health
status or quality of life. Such measures range from simple symptom scales or
checklists to elaborate questionnaire-based health profiles and indices.
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Disease Scales and Health Profiles

One of the earliest and still most widely used classification systems for heart
disease patients is the New York Heart Association (NYHA) Classification.
(New York Heart Association, 1964; Harris, 1970). The main element of the
NYHA measure is four functional classes. Each class is differentiated by a
descriptive scenario which combines elements of disease state, physical activ-
ity limitation, discomfort and symptoms. These classifications are presented in
Table 1.

Table 1. New York Heart Association: functional classification

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

Class Il
Patients with cardiac disease resulting in slight limitation of physical activity. They
are comfortable at rest. Ordinary 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 at rest. If any physical activity is undertaken, discomfort is increased.

Source: New York Heart Association (1964).

The NYHA system is widely reported in the cardiac literature for assessing
functional change: Weinstein et al. (1981); Guyatt et al. (1985); Pennock et
al. (1983). An example of NYHA classes being used as an indicator of pa-
tient outcome is the reporting of results from the Stanford heart transplant
programme by Pennock et al. (1982). They note that pre-transplant the vast
majority of candidates were in NYHA Class IV and that of the 106 survivors
at 1year post-transplant, 97 per cent were in NYHA Class | functional status.
(Similar alternatives to NYHA include the Canadian Cardiovascular Society
classifications used in the Coronary Artery Surgery Study (CASS, 1983) and
the Specific Activity Scale (SAS) reported in Goldman et al. (1981).)

Another common classification of functional status is the Karnofsky Index
which was originally developed for the evaluation of chemotherapy as a treat-
ment for cancer (Karnofsky and Burchenal, 1949). The measure has gained
wider application such as assessment of function in renal dialysis (Gutman et
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al., 1981) and more recently in the US evaluation of heart transplantation
(Evans et al., 1984).

The Karnofsky Index is a simple scale form 1 to 10 and patients are as-
signed to categories by a clinician or other health care professional. To illustrate
the use of the Karnofsky Index in heart disease treatment, data from the US
National Heart Transplantation Study are presented in Table 2. These data
indicate a marked shift in the distribution of patient classification before and
after transplant. Thus following heart transplantation 66.3 per cent of recipients
were judged to be ‘normal’ with no complaints or evidence of disease, whereas
prior to transplantation 23.6 per cent of patients were ‘very sick’ and requiring
hospitalization.

Table 2. Functional impairment before and after heart transplantation
(Karnofsky Index)

Percentage of patients

Before After

1 Normal: no complaints: no evidence of disease 0.2 66.3

2. Able to carry on annual activity: minor signs 0.0 23.2
and symptoms of disease

3. Normal activity with effort: some signs and 0.0 6.1
symptoms of disease

4. Cares for self: unable to carry on normal activity 31 0.6
or do active work

5.  Requires occasional assistance but is able to 6.2 2.8
care for most of own needs

6. Requires considerable assistance and requent 131 11
medical care

7. Disabled: requires special care and assistance 31.2 0.0

8. Severely disabled: hospitalization is indicated 12.6 0.0
although death not imminent

9. Very sick: hospitalization necessary 23.6 0.0

10. Moribund: fatal processes progressing rapidly 9.3 0.0

Source: Evans et al. (1984): Tables 21-E-5, 25-5.

There are two criticisms that can be made of measurement instruments such
as NYHA and Karnofsky. The first is that they are a categorization of patients
by a doctor or other health professional and are therefore clinical judgements
concerning disease state. This is not a criticism per se only to the extent that
such judgements differ from results obtained by patient self-rating functional
measures. In the Evans et al. (1984) study of heart transplantation, for example,
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there was a wide discrepancy between patients’ self-rating of post-transplant
function as measured by the Sickness Impact Profile (SIP) (Bergner et al.,
1981) and the clinician’s rating of patients on the Karnofsky Index, with the
latter rating patients as being less impaired than the former.

The second criticism is that a measure such as Karnofsky is often reported
as a mean ‘score’ ranging between 0 and 10 for a group of patients. Yet there
is no reason to suppose that the intervals between the ten categories represent
the same degree of dysfunction. Often it is implicitly assumed that the scale
is a simple linear ratio scale and that a move from category 2 to 3 is as ‘bad’
(in terms of disability or dysfunction) as a move from 8 to 9. Yagi and Crow-
ley (1984), for example, in the survival analysis of heart transplantation use
pre-transplantation Karnofsky ‘scores’ as a linear covariate in a proportional
hazards model to predict post-transplant survival. But to move towards a true
interval or ratio scale what is required is some indication of the relative im-
portance or severity of differing degrees of disability or pain, etc. associated
with each disease state or clinical classification. To achieve such calibration,
judgements must be made and the values of patients and the public invoked.
The definition (and measurement) of health therefore broadens from medical
science with the emphasis on disease scales to include aspects of social science
with its emphasis on the measurement of values and elicitation of preferences
concerning the various components of health status.

A number of social scientists have therefore worked with clinicians to con-
struct questionnaire-based instruments for assessing quality of life which reflect
patients’ own perceptions of their health state in its various dimensions. The
construction of such instruments has employed the use of a variety of scaling
techniques such that health profiles or indices are interval or ratio scales, rather
than simple nominal or ordinal scales. The relative valuations for scaling health
dimensions (e.g. degrees of physical functioning, pain, etc.) are typically de-
rived from random samples of the general population who are asked (in various
ways) to rate the relative importance or value to them of differing levels of
impairment, pain, distress, etc.

In Table 3, six of the most widely-used and well-validated instruments for
assessing health are presented. This table is taken from the review by Wenger et
al (1984) of the measurement of quality-of-life in cardiovascular clinical trials.
As can be seen from Table 3 the length, administration-time and method of
administration vary widely with the SIP containing 136 items and a completion
time of 30 minutes, down to Psychological General Well-Being Index (22 items
and 12 minutes). The most complex to administer is the Quality of Well-Being
Scale (QWB) which requires a trained interviewer. An important practical
point to note when selecting an appropriate instrument for evaluative research
is whether postal follow-up of patients and self-completion is required in which
case QWB would be inappropriate and compliance may sufTer with some of the
lengthier self-completion scales such as SIP.
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SIP is probably the most widely used of all of the instruments listed, and in
the area of cardiac treatment it has been used in the US heart transplantation
evaluation study (Evans et al., 1984) and also in the assessment of cardiac
arrest and myocardial infarction patients (Bergner et al., 1985). In this latter
study, 308 cardiac arrest patients were age- and sex-matched with myocardial
infarction controls and both groups were interviewed six months following the
cardiac event. SIP scores for the two groups are presented in Table 4.

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

Cardiac arrest Myocardial infarction

Category Mean Mean
Sleep and rest 14.2 11.5
Emotional behaviour 8.2 6.1
Body care and movement 41 2.4
Household management 17.3 121
Mobility 8.4 4.2
Social interaction 9.8 6.3
Ambulation 10.7 7.7
Alertness 117 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)

Source: Bergner et al. (1985).
Note: () denotes standard deviation.

A mean score for each category of SIP can be calculated and also a total
SIP score with a range of 0 to 100, where a higher score indicates a poorer
health status. In addition the categories can be aggregated in such a way as to
produce a total ‘physical’ score and a ‘psychosocial’ score. The Bergner study
therefore suggests that survivors of cardiac arrest had a marginally higher level
of dysfunction than that observed in infarction controls; this observation holding
true for total SIP scores as well as both component dimensions of physical and
psychosocial dysfunction.

Health Indices and Utility Measurement

If the composite measure of health is quantity as well as quality of life, the
health profile approach does not resolve the issue of how these two elements
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can be aggregated into a single quantum. The concept of Quality Adjusted
Life Years (QALYs) as a composite health outcome measure was formalized
by Weinstein and Stason (1977) although the idea had previously been used
by Klarman et al. (1968) in his study of renal transplantation vs dialysis. In
Klarman’s study, for example, he argued that a year of survival with dialysis
was equivalent to 75 per cent of a year with a functioning graft. The simple idea
therefore is that when comparing two treatment regimes in terms of life-year
gains, the quality of those life-year gains (e.g. are they disability- or pain-free
years?) is incorporated as an ‘adjustment’ factor to life-expectancy.

There exist a variety of methods for quality-adjusting life-years which range
in complexity. At a simple level freedom from symptoms, NYHA class or degree
of angina (mild/moderate/severe) might be used as the adjustment factor for
survival on a given regime. As discussed earlier, however, these ratings and
adjustments are undertaken by an external observer rather than being a patient
self-rating. Yet even if a self-rating profile measure such as SIP is used there
still exist no preference data on the trade-offs between quantity and quality of
life and hence no sound basis for combining SIP data with life-expectancy to
construct QALYs.

An alternative approach is to construct a health or utility index which rates
health states relative to each other and to death. There are a number of scal-
ing techniques for constructing such a measure. Torrance (1986) provides an
excellent survey of health utility measurement which includes both the stan-
dard gamble approach and the Time Trade-off approach which is explained
and illustrated by Buxton in this volume (Chapter 5). Both of these methods
are implicit scaling methods because they impute valuations indirectly from
hypothetical choices. An explicit scaling approach was devised by Rosser and
W atts (1972) (see also Williams, Chapter Il this volume) to construct a health
index which has been used by Williams (1986) to quality-adjust life-expectancy
gains in his study of the cost-effectiveness of coronary bypass surgery relative
to medical management.

In summary, there are a growing number of instruments available for assess-
ing quality-of-life changes in cardiac and other treatment areas. In particular,
health profiles such as SIP have been applied in a wide variety of study contexts.
In the next part of this chapter we go on to describe in more detail the content
and application of one such profile instrument—the Nottingham Health Profile.

Heart Transplantation: A Case-study

In this section data are presented from our recent economic evaluation of the
heart transplant programmes at Harefield and Papworth hospitals. A full ac-
count of costs and benefit measurement can be found in Buxton et al. (1985)
and the relationship between survival gains and quality of life is further ex-
plained in O’Brien et al. (1987).
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In the absence of a rigorous experimental study design such as a Randomized
Controlled Trial (RCT) it was difficult to determine the extent to which trans-
plantation was life-extending for recipients. However, the available evidence
suggested that there were gains in life-years. Therefore, the second strand of
patient benefit measurement was to assess qualitative changes in the patient’s
life associated with the procedure. The following discussion is of our practical
experience with the Nottingham Health Profile (NHP) in this assessment.

A number of early commentators had indicated that heart transplantation
produces significant improvements in the recipient’s quality of life. In an account
of the early stages of the programme at Papworth hospital, English et al. (1982)
state that ‘the quality-of-life of the 14 survivors’ who at the time of writing had
been discharged from hospital ‘has greatly improved, and most of the heart
recipients are delighted with the degree of rehabilitation they have attained’.
Similar reports from Stanford University have emphasized the importance of
survivors’ quality of life ‘defined simply as restoration of overall functional
capacity sufficient to provide the patient with an unrestricted option to return
to active employment in an activity of choice’ (Pennock et al., 1982).

Our UK study sought to answer two basic questions regarding patient quality
of life:

1. Is transplantation associated with a significant and sustained improvement
in the recipient’s quality of life?

2. Following transplantation how does recipient quality of life compare with a
normal ‘healthy’ population?

It was decided to limit our choice of measure to existing validated instruments
that would require no additional development for use on heart transplant pa-
tients, thus enabling prospective data collection to begin as soon as possible.
The added advantage of using an existing and widely used instrument was that
NHP response data were available from a wide variety of studies and popula-
tions thus a range of possible comparison groups for our heart transplant data.
Furthermore, it was decided that the measure should be a subjective health
assessment by the patient, quite independent of clinical views, perceptions or
expectations of prognosis.

A number of measures for assessing health were reviewed by our research
team. These included the Index of Well-Being (IWB) (Bush et al., 1975) and
the Sickness Impact Profile (SIP) (Bergner et al., 1981) which has been ‘an-
glicized’ by Patrick (1980) into the Functional Limitations Profile. In addition
to these US-developed measures the Nottingham Health Profile (NHP) was
considered— being a widely tested and utilized questionnaire measure of indi-
viduals’ subjective perceptions of their health state (Hunt et al., 1986).

The NHP was chosen for a number of reasons:
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i. it is sensitive to a wide range of health states;
ii. comparison population NHP responses were available;
iii. it can be administered by interview or mail;
iv. it makes relatively small demands on patient time and effort (an important
factor given the pre-transplant morbid state).

The latter two points were seen as particularly important if we were to obtain
repeated observations over time on the same patients.

Content and Structure of the NHP

The NHP was devised by a team from the Department of Community Health
at Nottingham University School of Medicine (Hunt et al., 1986). The pro-
file consists of two parts. Part | sets out to measure subjective health status by
asking for yes/no patient responses to a carefully selected set of 38 simple state-
ments relating to six dimensions of social functioning: energy, pain, emotional
reactions, sleep, social isolation and physical mobility. The actual statements
that form each dimension and the weights applied to them are presented in
Table 5 (see Appendix A for the questionnaire format). Respondents are re-
quired to answer ‘yes’ or ‘no’to each statement. All statements relate to limita-
tions on activity or aspects of ‘distress’. All statements in any given dimension
are weighted relative to each other; the range of possible scores in any dimension
is 0-100. Dimension scores of 100 indicate the presence of all limitations listed,
and a zero score the absence of limitations, but these two extreme dimension
scores do not indicate death or ‘perfect health’.

Part Il of the Profile relates to seven areas of task performance affected by
health (see Appendix A): occupation, ability to perform tasks around the home,
personal relationships, sex life, social life, hobbies and holidays. Respondents
answer ‘yes’ if their present state of health is causing problems with the par-
ticular activity. Part Il has no weights; a simple count of affirmative responses
is used as a summary statistic. These data are of more limited use than those
from Part | and are not reported here.

Using the NHP

To provide quantitative estimates of health status differences between individu-
als and over time, patients completed the NHP at regular intervals before and
after transplantation. In addition, a number of semi-structured interviews were
undertaken with transplant candidates and recipients in order to investigate
particular aspects of health and lifestyle in more detail.
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Table 5. Nottingham health profile. Section 1: listing of statements and
associated weights

Energy
| soon run out of energy 24.00
Everything is an effort 36.80
I'm tired all of the time 39.20
100.0
Pain
I’m in pain when going up and down stairs or steps 5.83
I’'m in pain when I’m standing 8.96
I find it painful to change position 9.99
I’'m in pain when I'm sitting 10.49
I’m in pain when | walk 11.22
I have pain at night 1291
| have unbearable pain 19.74
I’'m in constant pain 20.86
100.0
Emotional reactions
The days seem to drag 7.08
I'm feeling on edge 7.22
I've forgotten what its like to enjoy myself 9.31
| lose my temper easily these days 9.76
Things are getting me down 10.47
| wake up feeling depressed 12.01
Worry is keeping me awake at night 13.95
| feel as if I’'m losing control 13.99
| feel that life is not worth living 16.21
100.0
Sleep
I'm waking up in the early hours of the morning 12.57
It takes me a long time to get to sleep 16.10
| sleep badly at night 21.70
| take tablets to help me sleep 23.37
| lie awake for most of the night 27.26
100.0
Social isolation
I'm finding it hard to get on with people 15.97
I’'m finding it hard to make contact with people 19.36
| feel there is nobody | am close to 20.13
1 feel lonely 22.01
I feel 1 am a burden to people 22.53
100.0
Physical mobility
| find it hard to reach for things 9.30
I find it hard to bend 10.57
| have trouble getting up and down stairs and steps 10.79
| find it hard to stand for long (e.g. at the
kitchen sink, waiting for a bus) 11.20
I can only walk about indoors 11.54
| find it hard to dress myself 12.61
| need help to walk about outside (e.g. walking
aid or someone to support me) 12.69
I’'m unable to walk at all 21.30

100.0
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Our aim was to use the NHP to provide information in four main areas:

1. Paired ‘before and after’ transplant profiles for individual patients would per-
mit estimation of change in health state as a result of (or at least coincident
with).transplant.

2. Monitoring NHP scores of patients accepted for, but prior to, transplanta-
tion would help to identify quality-of-life changes for transplant candidates
following assessment.

3. Comparison of post-transplant NHP scores with existing data from a
‘healthy’ population would help to determine the extent to which transplant
recipients achieved a ‘normal’ quality of life following the operation.

4. Monitoring Profile scores at regular intervals post-transplant would help to
detect any longer-term deterioration or improvement in quality of life.

In summary, potential candidates were identified at assessment where the
questionnaire was administered by an interviewer in addition to a wide-ranging
semi-structured interview concerning the impact of their health status on areas
such as work and social life. For patients accepted onto the programme, the
NHP was then completed at three-monthly intervals. For those transplanted the
profile was then administered at three months following transplant, and then
completed every three months as a postal follow-up.

Results

Given that the NHP scores are not ‘true’ numbers but are obtained from a
scaling technique the appropriate statistical tests for testing hypotheses are
non-parametric. A number of standard statistical computer packages such as
BMDP (Dixon, 1983) are available for performing the relevant non-parametric
tests.

A useful preliminary to formal analysis, however, is graphical inspection of
the data. Figure 1 presents mean dimension scores as histograms over time from
assessment to periods post-transplant. These observations are calculated from
all 1,036 completed profiles that were available for analysis. The impression
gained from Figure 1 is one of rapidly decreasing health status prior to trans-
plant followed by a sharp improvement post- transplant which appears to be
maintained thereafter.

There were 62 patients with ‘pairs’ of ‘before and after’ profiles and sta-
tistical comparison using the Wilcoxon test indicated significant (p < 0.01)
improvement in all six dimensions of the profile. A number of statistical tests
were performed to detect any change in NHP responses over time. There was
some evidence of an increase in social isolation prior to transplant, but for all
other dimensions, both before and after transplant, no significant trends were
found in NHP responses. Hence the improvement following transplant appears
to be a once-and-for-all shift in quality of life.
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‘Normal ’ population NHP response data were available from a random
sample from Nottingham (Hunt et al., 1984), and in the relevant age groups
post- transplant scores were very similar to those observed in the population.
Furthermore, it should be noted that ‘normal’ populations do not necessarily
score zero on NHP dimensions; at any given point in time the population at
large will have degrees of morbidity which constitute restrictions in their quality
of life.

An important finding was that the NHP seemed to accord well with clinical
judgement and patient classifications on the basis of morbidity and progno-
sis. An example of this was at Papworth where there exist two categories of
transplant candidate—those who are definitely accepted and those who are pro-
visionally accepted. The distinction is a clinical judgement based on prognosis;
in crude terms the ‘sicker’ the patient the more likely they are to be definite
candidates whereas the provisional candidates are thought able to wait for a
longer period.

Applying the NHP to both patient groups we found that in all six dimen-
sions of the NHP the ‘definite’ candidates were significantly worse (P < 0.05;
Mann-W hitney test) than the ‘provisional’ candidates. This strong correlation
with clinical judgement was useful in terms of demonstrating to clinicians the
discriminatory power of the profile and was useful ‘corroborative’ support for
the profile as an indicator of health status.

In summary, the NHP was a useful instrument for assessing quality-of-life
in heart transplant patients. Its main advantages are that it has relatively few
items, is easy to complete and analyse, and appears to correlate well with clinical
judgements concerning differential patient health status.

Concluding Remarks

There is a wide variety of instruments available for the assessment of health
outcomes following treatment for heart disease. They range in complexity-from
simple return to work data, symptom or disease scales, to health profiles, health
indices and utility measurement methods. The question of which method is ap-
propriate for a particular evaluation will depend upon the question being asked.
In some contexts it may be more appropriate to use disease-specific measures
(Guyatt et al., 1986) which are sensitive to small but clinically significant
changes. In other contexts the global quality-of-life measures (such as SIP or
NHP) may be more appropriate.

Perhaps the ideal is to use a number of measures rather than to depend on
the reliability of one instrument. The use of multiple instrument assessment also
permits the investigators to combine the strengths and weaknesses of a range of
methods which may target different areas of quality-of-life. Recent examples
of multiple-instrument assessment include the multicentre clinical trial of cap-
topril, methyldopa and propanolol (Croog et al., 1986) and the study of oral
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gold (Auranofin) in the treatment of rheumatoid arthritis (Bombardier et al.,
1986). In the final analysis, however, such studies may be costly to perform and
the practical reality of such evaluative research is that the additional benefits
achieved by using multiple quality-of-life instruments must be balanced against
the additional research costs which fall on the investigators and the patients.
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Appendix A: The Nottingham Health Profile

Part 1

Listed below are some problems people may have in their daily life.
Look down the list and put a tick in the box under Yes for any problem you

have at the moment.

Tick the box No for any problem you do not have.

Please answer every question. If you are not sure whether to say yes or no, tick
whichever answer you think is more true at the moment.

I’m tired all the time
| have pain at night
Things are getting me down

| have unbearable pain

| take tablets to help me sleep
I've forgotten what it’s like to
enjoy myself

I'm feeling on edge
| find it painful to change position
| feel lonely

I can only walk about indoors
I find it hard to bend
Everything is an effort

I'm waking up in the early hours
of the morning

I’'m unable to walk at all

I'm finding it hard to make contact
with people

The days seem to drag

| have trouble getting up and
down stairs or steps

| find it hard to reach for things

I'm in pain when | walk
I lose my temper easily these days
| feel there is nobody | am close to

No
O
O
m]

No

Yes No
| lie awake for most of the night m] O
| feel as if 1’'m losing control =] =]
I’'m in pain when I'm standing =] =]
Yes No
| find it hard to dress myself m] m]
I soon run out of energy m] [m]
| find it hard to stand for long m] O
(eg. at the kitchen sink, waiting for a bus)
Yes No
I’'m in constant pain 0O
It takes me a long time to get
to sleep O O
| feel 1 am a burden to people O O
Yes No
Worry is keeping me awake at
night O [m]
| feel that life is not worth living O O
| sleep badly at night u] m]
Yes No
I'm finding it hard to get on
with people m] m]
| need help to walk about outside =] O
(eg. a walking aid or someone to
support me)
I’'m in pain when going up and
down stairs or steps [m] O
Yes No
| wake up feeling depressed O O
I’'m in pain when I'm sitting O 0O
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Part 11

Bernie O'Brien

Now we would like you to think about the activities in your life which may be
affected by health problems. In the list below, tick Yes for each activity in your
life which is being affected by your state of health. Tick No for each activity
which is not being affected, or which does not apply to you.

Is your present state of health causing problems with your ...

Job of work
(That is, paid employment)

Looking after the home
(Examples: cleaning and cooking,
repairs, odd jobs around the
home etc.)

Social life
(Examples: going out, seeing
friends, going to the pub, etc.)

Home life
(That is: relationships with other
people in your home)

Yes

O

Sex life

Interests and hobbies

(Examples: sports, arts and crafts.

do-it-yourself etc.)

Holidays
(Examples: summer or winter
holidays, weekends away, etc.)

Yes

©Copyright. Departmentof Community Health 1980
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Irritable Bowel Syndrome—The Disease

Irritable bowel syndrome is very common, accounting for almost half of the
referrals to gastroenterologists (Heaton, 1983). It is characterized by abnormal
gastro-intestinal transit which results in irregular bowel habits, often with un-
derlying emotional disturbances (Crean et al., 1984). Patients can experience
one of two distinct types of symptoms, either diarrhoea without abdominal
pain or an alternating pattern of diarrhoea and constipation with abdominal

pain.

In addition to an altered bowel habit and abdominal pain, many other symp-
toms have been experienced by patients with irritable bowel syndrome (IBS).
For example, nausea, flatulence, dysuria, dysmenorrhoea, fatigue, anxiety, de-
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pression, insomnia and irritability have been described by IBS patients (East-
wood et al., 1987). Most of these symptoms are associated with stress, in fact
psychological disorders have been recorded in over 90 per cent of patients with
IBS (Hislop, 1971). In addition to stress many trigger factors have been thought
to cause IBS, such as food allergy, gastro-intestinal infection, chronic alcohol
abuse and bile salt malabsorption (Eastwood et al., 1987). However, no specific
organic disease has been attributed to the irregular bowel habits and abdominal
pain characteristic of this disease (Manning et al., 1978, Heaton, 1983).

The syndrome is more common in the 30-50 year age group and diagno-
sis normally requires the elimination of underlying organic disease (such as
carcinoma, infection, Crohn’s disease and diverticulitis) which could cause sim-
ilar gastro-intestinal symptoms (Eastwood et al., 1987). However, a positive
diagnosis by the presenting symptoms rather than diagnosis by the exclusion
of other diseases is becoming easier as experience is gained in identifying the
characteristic gastro-intestinal abnormalities and emotional components of this
illness (Harvey et al., 1987). IBS is normally evaluated by the assessment of
presenting symptoms, namely: abdominal distension, relief of pain with a bowel
movement and frequent, looser stools at the onset of pain (Manning et al.,
1978). However, the emotional disturbances, although recognized, have yet to
be formally assessed (Heaton, 1987).

Treatment is based on emotional reassurance and methods designed to mod-
ify intestinal functional. The fibre content of the diet is increased to relieve
constipation and pain (Ritchie and Truelove, 1979). Painful diarrhoea is nor-
mally relieved with anticholinergic compounds such as dicyclomine or with an
antispasmodic such as mebeverine (Crean et al., 1984). The outcome of ag-
gressive treatment based on adequate explanation of the illness, high-fibre diet,
bulking agents such as ispaghula husk and antispasmodics is very good as about
85 per cent of patients can become symptom-free, of which almost 70 per cent
remain symptom-free over five years later (Harvey et al., 1987).

Assessment of IBS

In the assessment of IBS and the evaluation of pharmaceutical treatments,
methods have focused on determining the extent of disruption of normal bowel
habits and on the pain associated with the condition. The frequently occurring
‘emotional symptoms’ associated with IBS and subsequent effects on health
and quality of life, although recognized, have not yet been fully identified or
formally evaluated in most trials of therapy (Harvey et al., 1987). There are no
quality of life measures specifically designed to assess IBS. It was for this reason
that the evaluation of health status in patients with IBS using the Nottingham
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Health Profile was considered to be a valuable contribution both to the further
validation of specific health status measures and to ascertaining whether such
an evaluation provided an increased understanding of the effects of IBS on
health and daily life.

This research was undertaken as part of a wide range of studies of health sta-
tus assessment in various diseases including rheumatoid arthritis, osteoarthritis,
angina, depression and cancer (Stevens et al., 1986). The Nottingham Health
Profile (NHP) was chosen as the most useful of all published health status
indicators for the proposed studies because it covers a wide range of activi-
ties, is simple to administer and can be completed by the patient in less than
ten minutes. The NHP consists of two parts. Part 1 consists of 38 questions
describing health problems in terms of energy, sleep, pain, physical mobility,
social isolation and emotions. Within each section of Part 1 the questions have
been weighted according to perceived severity and can be combined to provide
a profile of six scores to represent quality of life. Part 2 lists a number of ar-
eas which could be affected by health problems: job, household management,
family life, sex life, social life, social life, holidays and hobbies. Previous in-
vestigations had shown it to be sensitive enough to evaluate health status in a
wide range of situations including individual clinical interviews and population
surveys (McEwen, 1983). Since it provides a comprehensive list of health prob-
lems with an emphasis on emotional aspects such as social isolation, sleep and
emotions it was considered suitable to assess anxiety, depression and other emo-
tional factors possibily associated with IBS. Validity and reliability were found
to be very high during the development of the NHP (Beckett et al., 1981). It
was also considered applicable to clinical evaluations since it was inexpensive
to administer and being self-completed by the patient substantially decreased
the professional burden associated with data collection.

Objectives of the Research Project

The objectives of assessing health status in individuals suffering from IBS were
threefold. The first was to determine the relationship between health status as
measured by NHP scores, overall health as rated by patients and the usual
clinical parameters used to assess IBS. The responses to the NHP would also
enable the identification of areas in patients’ lives and daily activities affected
by IBS. Secondly, the study provided an opportunity to assess the ability of the
NHP to differentiate between predictable variations in health status due to the
varying degrees or severity of the clinical features of this syndrome. Finally,
the most valuable part of the study was to assess the sensitivity of the NHP
to clinical and overall health changes which result from consultation and the
treatment of IBS.
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Methods

One hundred and forty-six patients with IBS were recruited by thirty-seven
general practitioners participating in multicentre study of the treatment of IBS
using antispasmodics. Patients were interviewed and examined by the doctor and
all other gastro-intestinal diseases had been excluded by radiological and other
examinations. Thirty-five were male and one hundred and eleven were female—
the median age was 36 years with a range of 18-53 years. In the week prior to
commencing treatment, when the patients were interviewed and examined by
the doctor, the following assessments were made: frequency of abdominal pain
(number of pain episodes per 24 hours: none, less than five, six to ten, more
than ten); severity of abdominal pain (none, mild, moderate, severe); type of
bowel movement (loose with diarrhoea, hard and pellety, soft and formed). The
patients also assessed their own health as very good, good, fair, poor or very poor
and completed the NHP. They then received treatment with an antispasmodic
and at the end of a four-week treatment period, all assessments were repeated.
Participants also completed a second NHP and made a second assessment of
their overall health. In addition, both the doctors and patients made a subjective
assessment of the improvement in symptoms in terms of defecation pattern and
abdominal pain (much worse, slightly worse, no change, slight improvement,
great improvement).

Results

The frequency of positive responses to Parts | and Il of the NHP are shown in
Table 1. It can been seen that all activities of daily living measured by the NHP
were affected by health problems arising from this disease but most individuals
had health problems associated with emotions, energy and pain (as shown by
Part | responses) and reported that their social life and home life were greatly
affected by their current state of health. The majority of individuals (51 per
cent) recorded their health as fair; abdominal pain severity was rated as mainly
moderate or severe and the number of pain episodes varied in frequency from
less than five episodes per day in 50 per cent of patients to more than ten per day
in 10 per cent of patients (Table 2). The type of motion was described mainly
as soft and formed by approximately 50 per cent of patients; an equivalent
number reported hard, pellety stools or loose diarrhoeal stools (see Table 2 for
pre-treatment scores for clinical parameters).
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Table 2. Percentage scores of clinical parameters: Patient-rated epre-treatment and
post-treatment

Patient-rated overall health Pre-treatment Post-treatment
Very good 7 16
Good 29 51
Fair 51 26
Poor 13 5
Very poor 0 2
Severity of abdominal pain Pre-treatment Post-treatment
None 6 42
Mild 27 44
Moderate 52 12
Severe 15 2
Number of pain episodes per day Pre-treatment Post-treatment
None 5 35
Less than five 50 57
Six to ten 35 6
More than ten 10 1
Type of motion Pre-treatment Post-treatment
Hard and pellety 30 12
Loose with diarrhoea 23 5
Soft and formed 47 83

Relationship between Health Status and Clinical Measures

Various statistical analyses were performed in order to determine the relation-
ship between clinical and health scores in the pre-treatment group of individuals.
The data from this study were skewed rather than normally distributed with
frequently recorded scores at the lower and upper limits, so non-parametric sta-
tistical tests were used as the criteria required for parametic tests were not met
(Siegel, 1959). There were no age and sex differences in health status scores
for this population (Spearman’s rank correlation coefficients in all comparisons
were <0.3).

Clinical and NHP scores were compared for the four health categories: very
good, good, fair, poor. There was a close relationship between the participants’
perception of their overall health and NHP Part 1 scores for pain, emotion,
energy and physical mobility (P <0.05, using Kruskall-W allis one-way analysis
of variance), but not for social isolation or sleep (P >0.05). However, clinical
scores for abdominal pain frequency and severity did not significantly relate to
overall health status (P >0/1).
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NHP scores were compared for each measured clinical parameter score.
Patient-related abdominal pain severity and frequency showed a positive re-
lationship (P <0.01, Kruskall-Wallis one-way ANOVA) whereas there was
no significant difference in NHP or overall health scores for the four categories
of patient-rated or physician-rated abdominal pain severity or to the severity of
the routinely measured clinical parameters.

The Effects of Treatment

One of the primary objectives of this study was to determine the sensitivity
of the NHP to clinical change which results from the treatment of IBS. The
post-treatment scores shown in Table 3 were compared with the pre-treatment
values by means of non-parametric statistical tests.

The post-treatment scores for the clinical parameters (also shown in Table
2) indicate that this group of patients generally had no pain or mild abdominal
pain and more than half experienced less than five episodes of pain per day
following treatment. The consistency of stools had also improved to ‘soft and

Table 3. Improvement in abdominal pain (and defecation pattern) as judged by patient
and physician

Patient-related abdominal pain

Much Slightly No Slight Great
worse worse change improvement improvement
Percentage 1 3 9 40 47

Physician-rated abdominal pain

Much Slightly No Slight Great
worse worse change improvement improvement
Percentage 0 1 10 36 52

Patient-rated defecation pattern

Much Slightly No Slight Great
worse worse change improvement improvement
Percentage 0 2 18 34 46

Physician-rated defecation pattern

Much Slighty No Slight Great
worse worse change improvement improvement

Percentage 0 3 14 37 46
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formed’ for over 80 per cent of the population. Overall health scores at this
assessment were ‘good’ for more than 50 per cent of the population. Results in
Table 1show that the percentage of affirmative responses to both parts of NHP
had generally decreased, indicating an improvement in patients’ perception of
health. Although the problems still existed for this patient population, they
appeared to be less common after treatment.

The pre-treatment and post-treatment scores for clinical parameters, overall
health and the NHP were compared by means of Wilcoxon’s matched pairs
signed ranks test. Results are shown in Figure 1 (abdominal pain severity and
frequency; Figure 2 (patient-rated overall health); Figure 3 (NHP Part I scores)
and Figure 4 (NHP Part Il scores). These figures illustrate that post-treatment
scores for all patient were significantly lower than those for the pre-treatment
assessment (Wilcoxon’s matched pairs signed rank test P <0.01). This indi-
cates a general improvement in all clinical symptoms and in general well-being
determined from overall health scores and both parts of the NHP.

In Part | of the NHP, scores for emotions and pain were the most sensitive to
clinical improvement in IBS, while scores for social isolation, sleep and physical
mobility were less sensitive to these identified clinical changes. Patients and
doctors participating in this study made judgements on changes in abdominal
pain and defecation pattern at the post-treatment assessment shown in Table
3. Both patient- and doctor-rated abdominal pain and defecation pattern were
considered to have slightly or greatly improved for more than 80 per cent of
the population.

Discussion

This study has contributed further experience in the clinical use of the Notting-
ham Health Profile. This health status profile was able to identify health-related
problems particularly associated with energy, emotional reactions and pain in
this population. These health problems decreased most significantly as a result
of treatment whereas there were smaller changes in the health problems of
physical mobility, sleep and social isolation which were considered to be less
severe in this population. From the study it is not possible to differentiate the
improvement that occurred as a result of the care in clinical consultation from
that produced by treatment with antispasmodics. However, the addition of the
NHP has provided information about emotional ‘distress’ in this population,
which is not routinely assessed as part of the clinical examination.

While health status indicators have been used for many aspects of health care
evaluation, it is only recently that they have found a place in the assessment
of pharmaceutical treatment. Wider acceptance of health status indicators in
routine clinical evaluation depends upon further research and the publication of
such studies to bring them to the attention of the clinicians and others conduct-
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NHP Part 1

Figure 3. A comparison of pre-treatment and post-treatment scores for NHP Part 1

ing such investigations. Only then will the addition of health status assessment
become established as a valuable adjunct to clinical evaluation. The use of the
NFIP and other quality of life measures will allow more consideration to be
given by the doctor to those aspects of health perceived to be important by
the patients. Above all, the assessment of health status in diseases such as IBS
could make a valuable contribution to decisions with regard to treatment.
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Applications in Management
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Introduction

The key difference between the decisions of clinicians and the decisions of man-
agers is that the former concern choice of treatment (here and now) for a par-
ticular individual, while the latter concern choice of treatment facilities for a
whole community of (current and future) patients. In both cases issues of cost,
life expectancy and quality of life will be relevant (Williams, 1984) but they will
present themselves in a different context, and may need to be treated in a differ-
ent way. For instance, in a particular clinical context, more detailed knowledge
of the effects of treatments on particular aspects of quality of life may be needed
than for a managerial decision on broad priorities, but the range of quality of
life characteristics that is relevant may be broader in the management context
than in the clinical context, since the different conditions/treatments that are
being compared (e.g. dental care vs hernia repair) may affect rather different
aspects of people’s lives. In general, therefore, the application of quality of life
measurement in a management context will inevitably be more ‘broad brush’
than in a clinical context. This means that for resource management purposes it
will be necessary to find a way of describing quality of life which concentrates
on features of illness which are commonly experienced with a wide variety of
treatments and conditions, yet which make sense equally well in each of these
contexts.
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Unfortunately, management decision-making is also much more demanding
in its information requirements with respect to valuation. Quality of life mea-
surement involves both the description and the relative valuation of different
health states. At a clinical level it could be argued that the valuation issue is
easily solved (in principle, at any rate) by asking the patient (with respect to
different treatment options) which is the preferred outcome profile (in terms of
life expectancy and quality of life). But for management purposes this is not
enough. We also need to know how much better one treatment is than another,
and how benefits to one person are to be weighed against that same benefit to
another person. (This latter issue has in fact also to be faced by every clinician,
in his role as practice manager, though many clinicians seem unaware that they
are doing this, and often even vehemently deny doing it.)

The reason for these additional requirements is that the problem management
faces is that no health care system has enough resources to be able to provide all
the facilities that might possibly improve someone's life expectancy or quality of
life. Because of this inescapable resource constraint, some beneficial procedures
cannot be undertaken, so criteria need to be established to determine which
shall have priority, and the natural reaction is to concentrate on those that
do the most good. Hence the necessity of measuring the relative value of the
benefits to be gained by providing different facilities, so that these benefits can
be compared with the costs of generating them. This rules out quality of life
measures which stop at the stage of generating ‘profiles’ (e.g. the Nottingham
Health Profile).

Since the focus of interest in this book is on benefit measurement rather than
on cost measurement, no further consideration will be given to the resource mea-
surement side of the manager’s problem, important though it is. It will simply
be assumed that there exists an estimated cost per patient treated, based on pre-
cisely the same comparison as is being made on the benefit side. This requires a
careful specification of what precisely is being compared. For instance, is it one
treatment vs another treatment, or treatment vs no treatment? And what is the
time span of the comparison? Is it simply the immediate episode of illness or
treatment, or does it cover all consequential commitments, for example follow-
up clinics, risks of readmission, and continuing aftercare (possibly for the rest
of a patient’s life)? Clearly it will be misleading to compute benefits over the
rest of a patient’s life but costs only for the immediate episode of treatment (or
vice-versa).

Finally, it is assumed here that what is required is guidance on the best
methods to use from amongst those that are already available, with minimal
additional work. Nevertheless, no one should embark on the task of measuring
quality of life believing that it is a simple mechanical process which will churn
out data in a routine or comprehensive manner. It is best tackled at present
where well-structured choices have to be made and where there is time to put
in some skilled effort and thought.
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The Practical Task

Against that background, the practical task of estimating the relative value of
different treatments can be broken down into several stages, each of which will
be tackled in turn. These are:

1. Choosing a suitable framework for describing quality of life.

2. Gathering data that can be fitted into this framework.

3. (Generating and) using a set of valuations to rate these different quality of
life states relatively to each other.

4. Incorporating an explicit trade-off between quality of life and life expectancy

5. Deciding on what basis gains to one person are to be compared with identical
gains to another person.

Choosing a Descriptive Framework
The criteria to be applied here are:

i. is the framework applicable to a suitably wide range of treatments or con-
ditions?

ii. does it have a suitably derived set of relative valuations which can be used
with it? (see below for further consideration of this point);

iii. has it already been used as a basis for a great deal of information collection
relevant to the choices under consideration?

iv. how easy will it be to supplement such data by fitting into the framework
data collected for other purposes?

v. can new data easily be collected specifically to fill gaps in the existing
data?

Points iii, iv and v will be considered in more detail in the next section.

At present there are very few well worked out global indexes of health. The
leading contenders for use at a managerial level are the Sickness Impact Profile,
the Quality of Well-Being Scale, the McMaster Health Index Questionnaire
and the Rosser Index, all of which are reviewed by Kind (Chapter 3) in this
volume. Amongst these, the only one of which | have direct experience is that
due to Rosser. It has the advantage of being the simplest to understand and use
(and, for British applications, the additional advantage that its valuations were
derived from British respondents, a point to be reviewed later). | shall therefore
concentrate exclusively on Rosser’s classification (see Table 1), though similar
considerations would apply if one of the others were chosen as the preferred
starting point.
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Table 1. Rosser’s classification of states of ill-health

Disability Distress
I No disability A Distress
1. Slight social disability B. Mild
I1. Severe social disability and/or slight impairment C. Moderate
of performance at work.
Able to do all housework except very heavy tasks D Severe

V. 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

Gathering Descriptive Data

There are essentially four ways of gathering data for use in the Rosser classi-
fication of illness states. The first is to use data that someone else has already
collected within that classification system. At present such data are sparse (see
Williams, 1987a) and unlikely to cover the precise range of options that is being
considered in some specific context. It is, therefore, almost inevitably that one
or more of the other three methods will have to be used, namely, reclassifica-
tion of data collected according to some other classification system; professional
judgement as to the likely distribution of outcomes across the Rosser states; or
ad hoc surveys of patients (e.g. by questionnaire) to elicit their appropriate
place in the Rosser classification.

Reclassification of other people’s data requires, first of all, that the literature
be searched for studies reporting on quality of life outcomes for the relevant
conditions and treatments. The actual dimensions of quality of life measured in
each study then need to be examined closely to see how exactly they correspond
to Rosser’s categories, and some rules need to be established for determining
what is to be regarded as equivalent to what. This is bound to be a matter
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of judgement. Examples of such ’translations’ are given in Gudex (1986). It
is a process in which some information is bound to be lost, because either the
source will have more detail than Rosser’s classification, and some of the source
data will be more sketchy than Rosser’s classification, and some of Rosser’s
categories will need to be compressed to accommodate this fact.

As an example, consider the following source data (Bonney et al., 1978).
In this study patients’ physical activity was graded according to the US Na-
tional Kidney Foundation Classification, and the corresponding Rosser disabil-
ity grades appear to be as indicated:

National Kidney Foundation Classification Corresponding Rosser

Class Description Disability Grade
1 Capable of performing all usual types of I-11
physical activity
2 Unable to perform the most strenuous of I
usual physical activities, e.g. sports,
lawn mowing
3 Unable to perform usual daily activities v

on more than a part-time basis,
e.g. housework, employment

4 Severe limitation of usual physical activity V-Vl
May be confined to bed

The patients also completed questionnaires of the Kupfer-Detre System, which

evaluates current psychological states and elicits the presence or absence of

specific physical symptoms. It generates a depression score in which a rating

>10 is said to represent severe depression. Thus the following correspondence
ia working hypothesis:

KDS Depression Score Rosser Distress Category
<8 A/B
>8 but <10 C
>10 D

Unfortunately this published study did not report the distribution of patients
across both dimensions in a single table, but only for each dimension separately,
so further assumptions are then required, for example that the more disabled
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patients tend to be the more depressed. Sometimes further distributions can be
obtained by writing to the authors. Otherwise the only practicable way forward
is to test how sensitive the overall outcome is to working with different plausible
assumptions.

If it is impossible to find relevant descriptive data on quality of life in the
published literature (and it is surprisingly scarce) the next possibility to con-
sider is getting some expert opinions canvassed systematically. Clearly this is
not as good as relying on the results of large well-designed randomized con-
trolled trials, but there are not many of those about, and if the treatment is
relatively new, and the required follow-up time is quite long, there may be no
alternative but to rely on ‘informed opinions’ or ‘expert judgement’, in this and
in other aspects of treatment effectiveness. The important thing is to elicit such
judgements from people whom you have good reason to suppose are the more
knowledgeable, and who are either unbiased as individuals or, if this is impos-
sible, whose known biases offset each other if you are able to canvass the views
of more than one person (which is definitely to be recommended).

The Rosser classification scheme can be used to elicit likely prognoses by
using the format set out in Table 2, in which the respondent (say a clinician or
medical researcher specializing in the field) is asked to provide two prognoses
for each specified condition and patient type. The one prognosis would be for
one treatment, and the other for the alternative (which may be no treatment).
There may of course be more than two treatment options, and a variety of
patient types, and various different manifestations of the condition (e.g. by stage
of development, or site, etc.). The respondent is asked to supply data on how the
patient’s quality of life is expected to be affected over succeeding periods (e.g.
weeks, months or years, according to which time horizon is appropriate in the
specific circumstances) by completing the grid. An example is shown on Tables
3a and 3b which are the views of a cardiac surgeon concerning the relative
outcomes to be expected from CABG or medical management for moderate
angina.

Obviously, if this process yields widely different views from different respon-
dents, the possibility opens up for an intriguing dialogue between the parties
concerned (see Williams, 1987b). For immediate policy-making purposes, how-
ever, the objective of such a dialogue should be either to seek some kind of
expert consensus, or to determine the range of alternative views it might be
prudent to include in a sensitivity analysis.

The final possibility, if the foregoing methods of gathering descriptive data
have failed, or have left gaps which need to be filled, is to gather such data
directly oneself. Unless research capacity is available, the best one can hope
for may be one can get access, at a point in time, to a sizeable number of
patients who will have been treated in various ways at varying times in the
past. Such retrospective (cross-sectional) data will then have to be taken as
an approximation to the (longitudinal) quality of life profile for the relevant
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Table 2. Estimating outcomes by clinical judgement

Principal diagnosiS....cccevvrvivrvrennnnn.
Other significant concurrent conditions

Severity indicators

Age . . . SeX i
Treatment A Treatment B
Perioperative mortality rate (%) . * Perioperative mortality rate (%)
Proportion of patients who do not Proportion of patients who do not
respond to treatment (%) respond to treatment (%)
Increase in life expectancy of Increase in life expectancy of
patients who do respond to patients who do respond to
treatment (years) treatment (years)
A B c A B c D
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| | | |
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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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Table 3. One clinician’s estimates of outcome in the treatment of angina pectoria

CONDITION MODERATE ANGINA WITH .. VESSEL DISEASE
(Male, aged 55 years) . PROXIM AL oottt
A. MEDICAL MANAGEMENT B. CABG

Av. life expectancy )9. Perioperative mortality ..)... %

Average life expectancy .15... years
(excluding perioperative mortality)

Cases where no symptomatic relief .

A C A D
I T rr '
i ' .
i i ( 1 :i/ I
I 2% 4 |
M .6 |
[ J— ,
1 1 %ol '|8,r3* '
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IVll_ T |_*7 e e |
o
| | | 1% .13
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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.
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condition, treatment, and patient type. Using the Rosser classification, a quite
simple, self-assessed questionnaire (as in Annexe A) can be used to do this,
using a set of rules (as in Annexe B) to classify the responses into the Rosser
matrix. It should be remembered, however, that this method will not pick up the
non-survivors, whose respective lengths of life will need to have been recorded
separately. It may also miss those who are too seriously ill to be able to respond,
so these biases may need to be adjusted for.

Relative Valuations

Assuming that by one means or another it has been possible to generate a table
of outcomes, described in Rosser terms, for each treatment option, the next
stage is to attach to each an index of relative value. The convention used in
this valuation index is that being healthy is rated at 1, and being dead at 0, so
that such a valuation index must permit some living states to be rated as being
as bad as (or possibly worse than) being dead, that is, zero, or even negative,
ratings are possible.

Rosser’s classification scheme has the great advantage that it had just such
a valuation matrix to go with it, and this is set out in Table 4. It does have
its limitations, however, amongst which are that it was derived from only 70
subjects, who were not a representative sample of the population. Details of
the respondents, and some analysis of the valuations of different subgroups,
are to be found in Rosser and Kind (1978), and Kind et al. (1982). Two such
subgroups’ valuations are shown in Tables 5a and 5b. If the data in Tables 3a
and 3b were valued according to the views of Rossers’ 70 respondents, then
they could be represented as shown in Figure 1. This sort of comparison was
pursued further in Williams (1985).

The prudent pragmatic way forward here may well be to test the sensitivity
of the outcomes to the use of each of these valuation matrices, for it may well be
that the specific options under consideration are always rated much the same,
relatively to each other, whichever set of valuations is used (especially when the
relative cost data are also brought into the picture).

But if the choice does seem to depend critically upon the particular choice of
valuation matrix from amongst Rossers’ subgroups, or if it is desired to replace
it with one reflecting the views of other people, then consideration should be
given to possible ways of eliciting such values from whoever are regarded as
the appropriate respondents.

This matter of who is the appropriate respondents is, of course, at 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 about each of the obvious
caididates. Patients themselves are usually the first group who spring to mind,
but if you are comparing competing claims for facilities for, say, renal dialysis,
hip replacements, coronary artery bypass grafting, and AIDS, which patients’
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Table 4. Rosser’s valuation matrix (all 70 respondents)

Disability
rating
|
1l
i
v
\Y
VI
VIl
VI

1.000
0.990
0.980
0.964
0.946
0.875
0.677
-1.028

Distress rating

B

0.995
0.986
0.972
0.956
0.935
0.845
0.564

C

0.990
0.973
0.956
0.942
0.900
0.680

0.967
0.932
0.912
0.870
0.700
0.000

0.000 -1.486

Table 5. Rosser’s valuation matrix (doctors and medical patients)

A. Doctors (N

O~NOoO U WN

= 10)

1.000
0.981
0.946
0.923
0.873
0.800
0.505
-1.077

B. Medical patients (/V = 10)

'v Distress
1
Disability™\

1 1.000
2 0.987
3 0.980
4 0.954
5 0.924
6 0.863
7 0.640
8 -0.422

0.992
0.973
0.913
0.888
0.865
0.773
0.452

0.992
0.982
0.966
0.951
0.910
0.848
0.371

0.946
0.865
0.848
0.760
0.692
0.298
0.000

0.986
0.968
0.958
0.937
0.903
0.760
0.000

0.793
0.766
0.668
0.187
-0.394
-0.803
-2.288

0.977
0.936
0.915
0.893
0.840
0.440
-1.480
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O=

Life expectancy (years)

Figure 1

views do you canvass, and what weight do you give to each, and WFIY? Also,
each patient will have an incentive to respond in whatever way is believed likely
to attract resources in his or her direction (though in fact it is quite difficult to
know just what ‘false signals” are optimal in this situation). It may be further
objected that patients will not have experienced most of the states (or even
observed others in them very frequently) so a better informed set of values
might be elicited from doctors or nurses. But they too have a special interest,
and there is plenty of evidence suggesting generally that doctors’ beliefs about
what patients care about often differ significantly from what patients actually
care about. But then there is another consideration to be borne in mind in a
managerial context, namely that it is the resources of the taxpayers (i.e. of the
citizenry at large) that are at stake here, so maybe it should be their views that
count. They are more likely to be able to take a deliberative view, and less likely
to be emotionally involved in a specific situation, than either the patients or the
health care professionals. But they may also suffer from lack of experience,
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so maybe it would be better to rely on their representatives, especially those
specifically charged with determining priorities in health care, that is members
of health authorities or others with political accountability to the citizenry at
large. It is not a straightforward matter 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 whether any selected group of
respondents approximated the views of the Rosser respondents (or any subset
thereof) in the following manner. Prepare 29 cards on each of which is de-
scribed one of the Rosser illness states (i.e. one for each possible combination
of disability and distress, except that the state ‘unconscious’ is not differenti-
ated with respect to distress). Ask respondents to put these in order from best
to worst. Then ask whether, if they faced the prospect of being in each such
state for the rest of their lives, they would regard any of the states as being just
about as bad as being dead. If any states are so nominated, they are rated at
0 for that respondent. Then respondents generally are told to take the state ‘no
disability and no distress’ as worth 1, and the state dead as worth zero, and to
rate all the other states accordingly, according to how bad thery seem relatively
to these fixed points. Obviously a negative weight will be given to any states
that were ranked worse than a state which was nominated as being as bad as
being dead. This crude experiment could either be done on an individual basis
and the responses collected by the investigator, or if conducted with the mem-
bers of (say) a health authority, they could be encouraged to talk through their
differences (if any) and come to a common view as to what valuation matrix
should be used as constituting the policy of the authority.

They may, in the end, of course, decide to go back to the values of Rosser’s
70 respondents!

Quality of Life vs Quantity of Life

The essence of a global index which works with dead = 0 and healthy = 1is
that it involves systematic comparison of the value of changes in life expectancy
compared with changes in quality of life.

Indeed that is why such indices have tended to develop into quality adjustment
factors for use with life expectancy to generate the composite measure known
generically as the quality-adjusted life-year or QALY.

Such a trade-off is already buried away in the Rosser valuation matrix (Table
4 above). Consider the state VIIA, which is rated at 0.677 (approximately two-
thirds). This could be interpreted as meaning that the individual in question
is indifferent between the prospect of three years in that state or two years of
good health (State IA, rated at 1). Put another way, this individual would be
prepared to sacrifice up to one year’s life expectancy in every three to improve
his or her quality of life from VIIA to IA. Other possible moves in the Rosser
matrix could be similarly interpreted.



Applications in Management 237

In fact the QALY calculation is somewhat more complex than simply apply-
ing this valuation matrix because the distribution of outcomes is not certain, but
probabilistic, so that in Figure 1, for instance, the hatched gain is expected to
be enjoyed by only 95 per cent of treated patients (5 per cent no gain), while an
unfortunate 1 per cent lose (through perioperative mortality) the benefits they
would have enjoyed had they stuck with medical management (as represented
by the clear area below the lower boundary of the hatched area). A further
complication is that benefits in the future (like costs in the future) need to be
discounted at some appropriate rate (say 5 per cent) to reflect the fact that
people generally prefer benefits sooner rather than later (and costs later rather
than sooner).

Interpersonal Comparisons

As with all measures of effectiveness, the relevant data are for groups rather
than for an individual, and hence involve some (often implicit) weighting of
benefits between people. For instance, the common use of the two-year survival
rate as the criterion for choosing between treatment implies (i) that to survive
less than 2 years is of 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 matter with what quality of life you survive, and (iv) survival to two
years is of equal value to everybody.

A measure such as the Rosser QALY is more sensitive than this, in that
it counts all additional life expectancy, does not impose any arbitrary cut-
off-point, and it adjusts for differential quality of life expectancy. But in its
straightforward use it assumes that 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 common to everybody’s valuations). The implications of this are that
one year of healthy life expectancy is regarded as of equal value to everybody.
So (subject to the complication mentioned earlier about discounting to take ac-
count of remoteness) one extra healthy year for each of ten people is regarded
as of equal value to an extra 10 healthy years for one person. This is quite a
strong (specific) egalitarian position, which is either acceptable as a suitable
expression of policy or it is not. If it is acceptable, then QALYs can simply be
added together no matter who gets them.

But if it is not acceptable a more complicated process would have to take
place at this point. First of all, a more acceptable ethical position would have
to be formulated (e.g. that QALYs for old people should count for more than
if they were for young people, or for men vs women, or for rich vs poor, or
for ‘productive’ vs ‘unproductive’, or whatever is thought to be more ethical
than all QALYs being of equal value). Then the impact of different treatments
upon each different subset would have to be identified. Then it would have to
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be decided what the differential weight should be (e.g. 1.1 for an old folk’s
QALY, but 0.9 for a young person, or vice-versa). These distinctions can be as
complicated as is necessary and feasible, but they will need to be made explicit
and justified to the relevant policy-makers.

Concluding Observations

The practical task of gathering, processing and deploying data on differential
quality of life outcomes in health care is no easy task, and it requires careful
focusing on clearly formulated decisions. Thus rather than simply asking ‘what
is the quality of life of patients after treatment X ?’, one has to specify ‘compared
with what?’. Moreover, it is also important to know what are the characteristics
of the patients who will be treated by treatment X (instead of the alternative
treatment) for it may well be that they will differ from the patients who are
currently being so treated (the history of most therapies is that they start off
being used only on the most favourable cases, but as capacity expands, less
and less promising cases are taken on board, so that the marginal benefits of
extending capacity are lower than the average benefits achieved with existing
cases).

In the present state of knowledge, 1would not recommend attempting blanket
coverage of a wide range of conditions and treatments, but concentrating on
two kinds of management decision as the focus for particular attention. The
first of these is when a bid is being made for special funding of some expensive
therapy (which may well be technology-led) where, because of the size of the
funds involved, a rather formal and deliberative decision process is involved.
In such a case, the bidders should be required to produce evidence of expected
benefit to patients, in terms of survival and/or quality of life, by one or other
of the methods outlined here.

The other kind of management decision in which immediate progress might
be easier than elsewhere, is in the annual cycle of allocation of funds to differ-
ent specialties. Here it would be a matter of taking the main blocks of work
within each speciality, and asking the clinicians to rate each of them roughly
by the amount of benefit generated per unit of resource used (e.g. by bed day,
or by operating theatre time, or by consultant time, or by generalized cost,
whichever is the key resource constraint on which resource allocation decisions
are focused). Then, with this rank ordering to hand for each specialty, ask
what extra work, not being undertaken at present, they would regard as the
most beneficial (in the same terms as above). Then, for each specialty, gener-
ate some more specific data, of the QALY type, on the least beneficial things
they are doing at present, and the most beneficial things they are not doing at
present. If within a specialty the latter is better than the former, get them to
change their priorities. But across specialities, give precedence to those where
the benefits at the margin are greatest per unit of resource.
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If one wants to be even more adventurous, it might also be useful to apply
these ideas to the much misunderstood issue of waiting lists. Popular folk-
lore treats the size of waiting lists as evidence of unmet need and therefore
as a source of guidance as to where the NHS patients need additional re-
sources. Slightly more sophisticated folklore deals in waiting times rather than
the size of lists, but otherwise is indistinguishable from the popular folklore.
The cognoscenti are wary of all waiting list data because

i. they are not systematically related to how active a particular consultant is;

ii. the rate at which patients get onto lists is largely in the hands of the con-
sultant with the list;

iii. some patients are put on a list as a substitute for telling them to wait and
see if the condition sorts itself out without further treatment, and for this
purpose a longish wait may be optimal;

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 interested in private practice find long NHS waiting times profitable.

Is there then anything useful for priority setting in the NHS that can be
extracted from waiting lists? The answer is ‘Yes’ if the following statements
seem a reasonable summary of the clinical situation:

1. The urgency associated with any elective treatment is a matter of degree in
which patients fall along a continuum.

2. Clinicians are good at judging where on this continuum anyone is at any
point in time and moderately good at judging how stable that position is
(i.e. whether the proposed treatment of a patient’s condition is getting more
or less urgent, or staying roughly constant).

3. There may be an ‘optimum’time for treatment, before which it is ‘too soon’
and after which it is ‘too late’.

4. Clinicians wish to use their treatment capacity to the full, and to concentrate
it on those patients who will benefit most from it.

In such circumstances the patients on a waiting list at any one time should
be rated according to their capacity to benefit from treatment per unit of the
constrained treatment resource, as indicated by the expected improvement (and
as measured by QALYs). Those expected to get the greatest improvements
should be given priority. A particular patient’s capacity to benefit may change
through time, and should, therefore, be reviewed as necessary.

If every clinician is pursuing this policy, then additional resources should
be given to those clinicians whose marginal patients (i.e. those treated clients
who benefit least from treatment) are gaining more from treatment than any-
one else. That means that if the marginal patients of specialty X are getting
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3 QALYS from treatment (and they have more such patients on their wait-
ing lists) then that specialty would get priority over specialty Y, if the latter’s
marginal patients (and those at the head of the waiting list) would only get
1 QALY from treatment. Thus the key element about the waiting list is the
nature of the patients on it. A specialty with a small list of people waiting a
short time for a very beneficial treatment should have priority over one with
a long list of patients who have been on it for ages but who will benefit very
little from the treatment even when they get it.

W ith this approach to waiting lists clinicians will no longer have an incentive
to expand their lists unrealistically in the hope of obtaining more resources,
but instead will concentrate on keeping waiting times convenient for patients
(i.e. just long enough to enable them to get themselves sorted out and minimize
the disruptions to their lives caused by their treatment). And as resources are
redirected to the more beneficial procedures, the use of waiting lists as a sur-
reptitious ‘wait and see’ policy should cease, and there should be less incentive
for patients to have recourse to the private sector for any of the more beneficial
treatments that the NHS provides.

There is thus plenty of scope for imaginative, skilful, and persistent managers
(from clinical practice level to national policy level) to employ quality of life
measurement to tackle many of the resource allocation problems in running
health care systems that have hitherto proved quite intractable.
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Appendix A: Quality-of-Life Assessment (Simplified) Self-completed
Questionnaire

GM General Mobility
Which one of these statements best describes your situation?

1. I can move around indoors and outdoors on my own easily with

no aids or help. d
2. | can move around indoors and outdoors on my own with a little

difficulty but with no aids or help. d
3. I can get about indoors and outdoors on my own but | have to use

a walking aid, e.g. stick, frame, crutch, wheelchair, etc. d
4. 1 can move around the house without anyone’s help but | need

someone’s help to get outdoors. d
5. I spend nearly all my time confined to a chair (other than a

wheelchair). d
6. 1have to spend nearly all my time in bed. d

UA Usual Activity

During the past week has your health affected any of the things you usually
do (e.g. at work or study or at home)?

1. Not at all d
2. Slightly affected d
3. Severely affected d
4. Unable to do usual

activity at all d
Self-care

Do you need help with:

Washing yourself? Yes O No n
Dressing? Yes O No O
Eating or drinking? Yes O No O

Using the toilet? Yes O No O
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Social and Personal Relationships

Does your state of health seriously affect any of the following?

Your social life? Yes O No O
Seeing friends or relatives? Yes O No O
Your hobbies or leisure activities? Yes 0O No O

Your sex life? Yes O No O

Distress

How much does your state of health distress you overall? Mark a cross on the
line.

No distress Extreme
at all distress

Appendix B: Conversion of (Simpified) Self-completed Questionnaire
Responses to Rosser Categories

Disability

Coding: ‘General Mobility’ responses are already coded (GM) 1to 6 in the
questionnaire
Patients who are not conscious will simply be so recorded
‘Self-care’ responses are scored 1 for each ‘Yes’ response (possible
range of scores is thus 0 to 4)
‘Usual activities’ responses are already coded (UA) 1 to 4 on the

questionnaire
‘Social and personal relationships’ responses are scores 1 for each ‘Yes’

response (possible range of scores is thus 0 to 4)

Assignment rules

In the table below, first move to the appropriate column, using the ‘General
Mobility’ response (or ‘not conscious’). For GM4 to GM6 and for ‘not con-
scious’, no further information is required, the Rosser disability categories
being V, VI, VIII and VIII respectively.
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For GM1 to GM3, start with the ‘usual activity’ 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 Self-care and Social and Personal Relation-
ships will be relevant, as indicated in the table.

Table for assigning respondents to Rosser disability categories

General Not
Other~x” mobility 1 6 conscious
responses
UA =1
SC = 0 and SP =0 11
UA =1
SC = lor2or SP lor 2 1]
UA =1
SC =3or4d4or SP 3o0r 4 11 11 v VI VIl VI
UA = 2BUT
SC < 3 AND SP < 3 11 11
UA =2
SC > 30RSP> 3 11 11 \Y4
UA = 3 v v v
UA =4
Distress

Coding: Measure position of cross on the 10 cm visual analogue scale
in mm, with 0 at left end and 100 mm at right end. Treat this as the
distress ‘score’.

Assignment rules

Score Rosser Category
<10 A
> 10 but _<50 B
>50 but <90 C
>90 D
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Early Applications of the Measurement of Health to Medical Practice

Measurement of health, which is the cornerstone of epidemiology, first came
to prominence in 1662 when John Graunt showed that by counting deaths (the
weekly bills of mortality) and births (from parish registers), disease entities (e.g.
mortality from plague) and other health characteristics (e.g. infant mortality)
could be symbolized in terms of public as distinct from individual health. This
innovation, which simply provided numerical information on health by counting
the number of persons with a given disease attribute, was a radical departure
from earlier medical practice which had largely confined itself to a clinical
account of the diagnosis and treatment of individual patients.

The opportunity to measure the health of populations in this way enabled
certain objectives to be met which could not be achieved by traditional clin-
ical investigation of the patient at the bedside, in the laboratory, or in the
post-mortem room. Counting deaths and comparing them between popula-
tions provided information about the magnitude and deployment of health
problems between different communities at one point in time and within the
same community over a period of time. It thus provided an estimate of the
size and distribution of existing health problems and also a baseline against
which future health practices and any consequent social legislation could be
judged.

245
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There is good reason for regarding John Graunt as the father of health care
planning for his bills of mortality were the forerunner of the official regis-
tration of births and deaths which was established in the United Kingdom
in 1837. Today this information, which is incorporated into the standardized
mortality ratio, plays a major part in determining the allocation of resources
between regional and district health authorities in England and Wales (DHSS,
1976a).

The epidemiological measurement of health also provided a means by which
the relationship between health and environment could be examined and set
the stage for a wide range of investigations into disease aetiology. The aeti-
ology fruits of Graunt’s pioneering were first born in 1855 when John Snow
published the first of his classic observations in the cholera outbreak in Lon-
don. During the last half of the nineteenth and the first half of the twentieth
century and, with the exception of the avitaminoses (Goldberger et al., 1920)
and the occupational cancers (e.g. luminizers’ sarcoma— Martland, 1931, can-
cer of the bladder arising in rubber workers— Lueunberger, 1912) aetiological
studies based on measuring the health of populations were largely concerned
with infectious disease control. By the 1940s the problem of infectious dis-
ease had declined substantially and doctors were turning their attention to the
investigation of chronic diseases such as cancer, ischaemic heart disease and
congenital malformations. Because these were of much longer duration they
required a much longer research commitment than did the aetiological inves-
tigations of infectious disease. This constraint tended to discourage clinicians,
who were anxious to spend most of their time with patients, and the need arose
for a new type of doctor who was prepared to devote his or her career to the
aetiology and prevention of chronic disease. The consequent emergence of doc-
tors, who were not practising clinicians, and who saw this as their lifetimes’
work in medicine (e.g. CASE, Cochrane, Lowe and Stocks to mention but a
few), marked the beginning of the development of clinical epidemiology as a
discipline as distinct from its application as a method of controlling infectious
disease.

From the 1940s onwards increasing use was made of the fact that, occa-
sionally, epidemiological measurement of health could be used to study dis-
ease aetiology by experimental exposure of a population to a suspected cause.
The success of this approach in helping to clarify, for example, the aetiology
of dental caries (Arnold et al., 1956) and retrolental fibroplasia (Kinsey and
Flemphill, 1955) coincided with an interest in its possible application to studies
of the effectiveness of medicine interventions. Early interventions were mostly
controlled trials of vaccines and therapeutic agents. The last twenty years have
seen this application widened to include complex clinical procedures such as
intensive care for acute myocardial infarction (Mather et al., 1971); technical
diagnostic procedures in haematology, biochemistry and radiology; and mass
population screening procedures for hypertension (D’Souza et al.,, 1976) and
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breast cancer (Shapiro, 1982). It has also been suggested that experimental
epidemiology should be used to examine the effectiveness of physiotherapy and
psychotherapy (Cochrane, 1972) and speech therapy (Hopkins, 1975). One
study even used this technique to examine the effectiveness of primary health
care physicians by comparing them with nurse practitioners (Spitzer et al.,
1974).

The development of techniques which allow experimental epidemiology to
be used to study the value of any activity induced upon a patient by any
health care professional, owes much to the pioneering work of Professor A.
L. Cochrane, the first director of the Medical Research Council’s Epidemi-
ology Unit in Cardiff. His important monograph Effectiveness and Efficiency
(1972) has made Cochrane a legend in his own lifetime and his compelling ar-
gument for the importance of determining which of a variety of treatments for
the same condition is the most effective, so that a rational therapeutic choice
can be made, has now gained general acceptance as a method of scientific en-
quiry. However, while there may be general acceptance of the intellectual logic
of Cochrane’s thesis, there is little evidence that the results of such enquiries
have, as yet had a substantial influence on clinical practice or any discernible
impact on the development of health policy.

Why the Measurement of Health Will Influence Clinical Practice

Measurement of health, of itself, has no direct implications for the medical
profession. However, as a process it enables certain objectives to be achieved
which would previously have been unattainable. This derives from two impor-
tant features which characterize the process itself. Firstly, it enables the impact
of a particular disease on a community at a given point of time to be measured.
Secondly, and perhaps even more importantly, by providing a means by which
the impact of surgical, medical or social interventions on the prior health of
recipients can be measured, it allows the effectiveness of specific health care
interventions to be judged.

The effectiveness of a clinical intervention can be expressed as the frequency
with which agreed health outcomes are achieved per 100 interventions. Assign-
ing a cost to the intervention and knowing its effectiveness enables the cost of
achieving the outcome (the outcome cost) to be calculated. This allows judge-
ments about the worth and affordability of the intervention (see p. 258) to be
made by the patient, in circumstances which the patient pays the doctor directly
for services rendered (an open-market system), or by managers and planners
of insurance-based systems whether they are privately funded (e.g. BUPA) or
state funded (e.g. the NHS). For a further consideration of outcome costs and
their calculation see Charny et al. (1986) and Charny and Farrow (1986), and
of the distinction between open-market and insurance-based systems of health
care see Roberts (1982), Charny and Farrow (1986) and Charny (1987).
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The Demystification of Clinical Judgement

The vocabulary and the language used in judging the effectivess of diagnostic
and therapeutic intervention has been, until recently, almost exclusively clin-
ical and disease-based. For example, cancer treatment has traditionally been
evaluated in terms of the radiological and pathological examination, the re-
sponse of the tumour to treatment and subsequent adverse effects. Evaluation
of diagnostic and therapeutic measures in, for example, hormonal and gastro-
intestinal diseases is very dependent upon the results of laboratory investigation.
The language of clinical and laboratory investigation is invariably disease- and
pathology-specific—a language over which the medical profession has a sub-
stantial monopoly.

Broadening the measurement of health from a narrow disease-orientated base
to include objective and functional measures of health, which can be referred to
collectively as quality of life indicators, will have important consequences. The
expression of outcomes of health care in terms of health as opposed to changes
in disease states, by invoking a language which non-medical professionals and
the lay public can also understand, will effectively break the monopoly of the
medical profession in judging the effectiveness of its interventions. A wider
constituency will now be able to sit in judgement on the benefits and costs of
a particular health care intervention and the process of judging the worth of
health care activities will therefore become more democratic. The demystifi-
cation of the language of the clinical care and the democratization of health
service management and policy-making that is likely to flow from it will have
implications for the clinical management of patients and for the role of doctors
as architects of health policy.

Measuring the Effectiveness and Efficiency of Health Care

Measurement of health is concerned with the study of health outcomes rather
than the processes of medical intervention; that is with effectiveness rather than
efficiency. Efficiency is concerned with increasing the number of interventions
per unit cost or reducing the cost per intervention. At present efficiency studies
are popular with politicians and health service managers because they require
no value judgement about the worth and affordability of the intervention under
scrutiny. A further reason for their popularity is that the findings of efficiency
studies usually do not imply a significant change of role for the health care
workers concerned and the implementation of any change consequent upon
such findings is not like seriously to challenge management or its policies. Un-
fortunately the enthusiastic scrutiny, in the name of efficiency of the processes
of, for example, waiting lists in the hospital sector, may be serving to divert
attention form the fact that the objectives of these activities, and of the ser-
vices which have developed to provide them, have yet to be publicly discussed
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and professionally agreed. Health measurement and cost utility analysis could
change this situation quite dramatically.

There is good reason for believing that contemporary health care evalua-
tion, and within this the important science of measurement of health, has sub-
stantially ante-dated the development of a conceptual and political framework
within which it can be usefully applied. An immediate objective must therefore
be to publicize the important role that health measurement has to play in the
future planning and management of health services. Outcome studies using a
change in health status as a criterion of performance will permit not only the
best buy to be selected from a range of diagnostic and therapeutic options for
the same problem but will also allow decisions to be made about the worth
and affordability of a wide range of specific clinical and health care activities.
Such information can be expected to have a major influence on future health
planning and important implications for clinicians and other health care pro-
fessionals. Implementing policy decisions derived from cost utility studies based
on the measurement of health outcomes will therefore pose major challenges
for policy-makers and for management.

The Likely Consequences of Combining Health Status Assessment
with Cost Analysis

The expression, in a common form, of the health outcomes and costs of a va-
riety of clinical activities, for example as a cost per quality life-year achieved,
enables a direct comparison of the worth and affordability of different medi-
cal interventions. Furthermore, because the language of this comparison is no
longer exclusively clinical, it will properly place the debate about the worth of
specific health services in the arena of social policy rather than clinical judge-
ment and as such is a matter to be decided by the public and politicians rather
than by the medical profession.

A dramatic illustration of this potential for social change was seen recently
in a British television programme (Yorkshire TV, 1987). A studio audience was
invited to ‘find out what it is like to play at being a doctor and choose which of
two real patients should receive life saving treatment’ A consultant physician
and his patient—young mother suffering from renal failure—were introduced to
the studio audience, who were then informed that the patient would die unless
renal dialysis was made available. The consultant then described his patient’s
prognosis and expected quality of life if this treatment were to be provided. The
audience was then introduced to an elderly woman who had been waiting for
two years for a hip replacement and the consultant orthopaedic surgeon who
was looking after her. The patient described the severity of the pain and the
poor quality of life she experienced as a result of this condition. The orthopaedic
surgeon then explained how simple and effective the operation was and how it
could be expected to give his patient at least eight years of good-quality and
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pain-free life. The compere then told the studio audience that eight years of
renal dialysis would cost £137,000 and that the operation for hip replacement
would cost £2600, and that 50 patients in need of hip replacement could each
be given a further eight years of good-quality life at the cost of providing eight
years renal dialysis for the young mother with renal failure. At this point,
and after having reassured the studio audience, consisting of approximately 50
unselected lay members of the public, that the situation ‘would never arise in
practice’, the compere then asked them to ‘imagine they had to make a policy
choice between the two services’. To everyone’s surprise the audience voted, by
a substantial majority, to recommend provision of services for hip replacement.

The author has also witnessed similar unexpected judgements during district
and regional health authority policy meetings about the use of skull radiog-
raphy in head injury and the development of spina bifida and cervical cancer
screening programmes. In the discussions of each of the above, in cost utility
terms, there was, on every occasion, a clear tendency for the policy view of
non-medical participants, such as the chairmen and lay health authority and
community health council members, to differ significantly from that of health
care professionals who were also present. The former were much more prepared
to consider the relative social worth of the service in question and were con-
sequently more selective in their recommendations about who the recipients of
the service should be and its overall level of provision. These experiences lead
the author to believe that the public’s voice in health planning and management
is largely unheard at present and that it could be expected to differ importantly
from the views of health care professionals not only on a wide range of tactical
issues such as those described above but on crucial strategic matters such as
the desirability of providing screening in a publicly funded health service; the
role of the hospital outpatient service in the continuing care of chronic disease;
the balance between care and cure, and within this the role of the community
health services; and the proportion of total national expenditure on health care
which should derive from private sources.

Clinical Management of the Individual Patient

The Changing Status of Clinical Opinion

Having made a clinical examination and arrived at a diagnosis, the clinician
initiates an action which he or she believes will benefit the patient. This as-
sumption is an hypothesis which should ideally be verified just like any other
scientific hypothesis. Verification of ‘clinical’ hypotheses can be difficult, for
the circumstances are not so readily open to experimental manipulation and
ethical constraints influence the extent to which the well-being of patients can
be modified in order to test the hypothesis. The interval between the action and
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the outcome can be much longer in medicine than in the physical sciences, and
the endpoint not so easy to recognize. Clinicians are practitioners by nature,
anxious to get on with the task of doing whatever they can to help the sick, and
many have neither the temperament nor the inclination to participate in the
painstaking collection of the sort of evidence necessary to validate hypotheses
about the effectiveness of their actions. These are some of the more important
influences that have raised clinical opinion to its present status. However, with
respect to a great many clinical activities undertaken with the intention of ben-
efiting the patient, the status acquired by clinical opinion as a final arbiter of
the truth or otherwise of any hypothesis implying benefit is probably out of
all proportion to its value. As Cochrane (1972) said ‘the oldest and probably
still the commonest form of evidence proferred is clinical opinion. This varies
in value with the ability of the clinician and the width of his experience but its
value must be rated low ... it could be described as the simplest (and worst)
type of observational evidence’. For further discussion of why this should be so
see Feinstein (1967) and Roberts (1977).

The decade which followed the publication of Cochrane’s monograph saw a
gradual change in the medical profession’s view of the relative importance of
evidence and opinion. In 1983 Hampton, a clinician, took up this theme and in
an editorial in the British Medical Journal, ‘The end of clinical freedom’, he
wrote:

clinical freedom is dead and no one need regret it passing. Clinical freedom
was the right—some believe the divine right—of doctors to do whatever in
their opinion was best for their patients. In the days when investigation was
non-existent and treatment as harmless as it was ineffective the doctor’
opinion was all that there was, but now opinion is not good enough. If we
do not have the resources to do all that is technically possible then medical
care must be limited to what is a true value, and then the medical profession
will have to set opinion aside.

By the mid 1980s there was good reason for believing that doctors, in their
choice of a particular investigation or treatment, were being influenced, to a
greater extent than ever before, by published scientific evidence about the clin-
ical effectiveness of their proposed intervention. The science of measurement of
health and of quality of life assessment provides the means by which much of
this evidence can be acquired.

Using Measurement of Health to Study the Links between Clinical
Activity and Outcome

While there are obviously many examples of effective medical practice, mea-
surement of health studies of medical care has shown that the links between ac-
tivity and health outcome are not as strong as is generally supposed (Cochrane,
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1972); McKeown and Lowe, 1974; McKeown, 1976; Newhouse and Friedlan-
der, 1979; Royal Commission on the NHS, 1979; Brook et al., 1984). There is
little or no evidence at present to support the contention that clinicians who are
habitually using more resources are necessarily materially altering the medical
condition of their patients, although this is not an easy subject to investigate
(see Kurylo, 1976, for a review of the methodology in this field). A comparison
of Sweden, the United States, and England and Wales showed no apparent
relationship between resources spent on health care and crude measures of pop-
ulation health (Peterson et al., 1967). Martin et al, (1974), studying input
into the care of patients hospitalized with myocardial infarction in the United
States over a thirty-year period, found that there was an accelerating increase
of inputs over time but no significant changes in the duration of hospitalization
or mortality in hospital.

Dyck et al. (1977) showed that an audit of hysterectomies in Saskatchewan
resulted in a fall of hysterectomies deemed unjustified on peer criteria from
23.7 per cent in 1970 to 7.8 per cent in 1974 and the total number of hysterec-
tomies in the province dropped by 32.8 per cent. This fall did not appear to
be associated with any negative health effects. Hampton et al. (1975) showed
considerable variations in diagnostic test-requesting behaviour between general
physicians without any apparent benefit to the patient.

More recently, further evidence of a lack of a close connection between the
consumption of health resources and outcome has been obtained from the Rand
Health Insurance Study (Ware et al., 1987). Wennberg and Gittelsohn (1973)
found variations in per capita consumption of various health services in thir-
teen different service areas of Vermont despite similarity of the population in
terms of rates of illness, income, racial and social background, insurance cover-
age and per capita physician contacts. In fact there is evidence that increasing
intervention may result in ill health (Schimmel, 1964) and where estimates
have been made for the prevalence of the iatrogenic illness generally the results
tended to be rather high (e.g. Malleson, 1973). Lichter and Pflanz (1971) have
directed attention to the fact that areas where appendicectomy rates are high
may also experience high rates of deaths attributable to ‘appendicitis’ which
may in part be side-effects of surgery performed on those with normal appen-
dices.

Many studies have documented variations in all fields of medical practice.
It is a common feature of such studies that the variations bear no apparent
relationship to mortality and morbidity. Examples are surgery (Gittelsohn and
Wennberg, 1977), biochemical and X-ray test usage (e.g. Ashley et al., 1972);
Rose et al., 1972; Hall, 1976; Rees et al 1976; Abrams et al., 1979; Royal Col-
lege of Radiologists Working Party, 1979; Sandler, 1979; Williams and Dixon,
1979; Royal College of Radiologists” Working Party, 1975), hospital referral
rates (Practice Activity Analysis, (1978), hospital admission rates, prescrib-
ing patterns, length of stay (Clough, 1978; Klein, 1982; Office of Technology



Implications for Clinical Practice 253

Assessment, 1983; McPherson, 1984; Yates and Davidge, 1984) and accident
and emergency usage (O’'Grady et al., 1985).

Using Cost Utility Analysis to Derive Guidelinesfor Improving the
Effectivess and Efficiency of Clinical Practice

Wi ith respect to day-to-day clinical practice in hospital many investigators have
been concerned with the over-use of tests, particularly routine pre-operative
investigations which, when ordered without clinical indication, tend to be unin-
formative (Kaplan et al., 1982; Rucker et al., 1983), which have no practical
influence on decision-making (Rabkin and Horn, 1983; Catchlove, 1979) or on
health outcome (Royal College of Radiologists, 1979). Kapan et al. (1982)
estimates that in their hospital, where over 8,000 procedures were performed
annually, abandonment of routine pre-operative biochemical tests might result
in one potential avoidable death in a hundred years.

Roberts et al. (1983) showed that by applying the Royal College of Radi-
ologists’ guidelines which had been derived from a multicentre study of pre-
operative chest X-rays, a substantial reduction in the use of this investigation
was achieved in two hospitals with no apparent increase in perioperative mor-
bidity and mortality. A cost utility analysis based on the earlier study estimated
that it would cost at least £lm to save the life of a male aged 25-50 without
cancer or cardiovascular disease by the use of this procedure (Roberts, 1983).
These findings paved the way for a multicentre introduction of the guidelines
into five hospitals throughout England and Wales and reductions of up to 50
per cent in the use of this procedure were reported again without any apparent
increase in perioperative morbidity or mortality (Fowkes et al., 1986; Fowkes,
1986). The RCR guidelines based on a combination of peer review and cost
utility analysis are now widely used throughout the United Kingdom.

In 1982 Brand et al. developed a guideline for selecting patients with injured
extremities who need X-ray examination which reduced X-ray usage by 12
per cent for upper extremities and 19 per cent for lower extremities. Overall
only one fracture in 287 was missed for which the treatment was nevertheless
appropriate and the outcome satisfactory. The authors estimated the use of the
guideline in the United States would reduce X-ray charges by $139m.

The Royal College of Radiologists’ Working Party on the Effective Use of
Diagnostic Radiology has also conducted multicentre cost utility analysis for the
use of skull radiology in head injury. After making rather generous assumptions
about the effectiveness of skull X-ray in drawing the clinicians attention to the
presence of an otherwise asymptomatic intracranial haematoma, the authors
concluded that this benefit was likely to occur no more than once per 15,000
X-rays at a cost of £138,000 per benefit achieved (Evans et al., 1983). Fur-
thermore, it should not be assumed that ‘failure to achieve this benefit’ would
necessarily result in serious outcome when surveillance at home by relatives,
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assisted by a head injury guidance note, was available. A set of guidelines,
derived from this work, was applied in one busy accident and emergency unit
for nine months. Over this period the use of skull X-ray in head injury was
halved with no apparent adverse effect on health outcomes (Fowkes et al.,
1984).

The Royal College of Radiologists’ Working Party has now produced a book-
let of guidelines for good radiological practice which covers approximately 95
per cent of all radiological units currently used in NHS hospitals. The imple-
mentation and evaluation of this booklet is now proceeding in a pilot health
authority where all consultants and their junior medical staff (approximately
200 consultants and 380 juniors) who used the diagnostic radiological facilities
of one large teaching hospital have accepted the guidelines as hospital policy
for an initial twelve-month period (Roberts, 1987). The study will shortly be
enlarged to involve three more centres in England and one in Scotland.

The impetus for guidelines of clinical practice has been accelerated by a
worldwide trend towards insurance-based systems of health care and a growing
awareness, made evident by measurement of health and cost utility studies in
clinical practice, that the links between health service activity and outcome are
not always as strong as generally supposed. In the past it has been the tradition
for the clinician to order all the diagnostic procedures that conceivably might
help to clarify what is wrong with the patient, or what course of treatment
should be followed. This traditional view ignores the stubborn economic reality
that resources are finite and that it is no longer possible to be both endlessly
generous and continually fair. Making judgements about the need for, and value
of, services now forms an important part of coping with this problem. Clinical
practice has to strive to be as safe as possible and to produce a given benefit at
a socially acceptable cost. Clinical guidelines are recommendations, preferably
developed by clinicians themselves, which describe how and when individual
clinical activities should be offered in order to achieve these objectives. Guide-
lines are usually based on the results of formal studies which are then endorsed
and promoted by a wide constituency of clinicians with experience in that topic.
Such guidelines aim to help clinicians in their investigation of individual pa-
tients. Increasingly they will be accorded prescriptive status and junior doctors
especially will be expected to account for departure from them. This substantial
change owes much to the development of the science of health measurement
which permits careful scrutiny of both the effectiveness and the cost of clinical
activities. Although very much in its infancy at present, this approach is likely,
in the fullness of time, to have considerable implications for day-to-day clinical
practice.

The implementation of guidelines such as those described above, to assist
clinicians in their investigation of individual patients, is rapidly gaining mo-
mentum. This notwithstanding, the development and implementation of a set
of national guidelines covering the major aspects of clinical practice will take
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many more years to achieve. This is partly because much of the essential cost
utility information is not yet available, partly because of the belief in clinical
freedom, partly because of the clinician’s desire to obviate risk to his own pa-
tients, partly because of the clinician’s resistance to management, and partly
and also crucially because of fear of litigation. For a further discussion of these
issues see ‘Introducing guidelines into clinical practice’ (Fowkes and Roberts,
1984) and ‘Clinical guidelines— medical litigation and the current medical de-
fence system’ (Harvey and Roberts, 1987).

The Relation between Clinical Responsibility and Health Policy

Much of medical practice is concerned with using medical knowledge and health
care resources to avoid the risk of mortality and morbidity. The risks are pric-
ipally the sequelae associated with not being diagnosed or treated properly or
both (or not being diagnosed or treated at all). Publicly funded health services
undertake to ensure and assure society’s health risk avoidance through the pro-
vision of adequate resources. Clinicians are the organization’s principal agents
in executing this task.

The practice of medicine in the twentieth century has grown progressively
more dependent on specialized high-technology diagnostic procedures to extend
the clinician’s powers of observation. Procedures such as tissue microscopy,
biochemical analysis of body fluids, radiography, computer tomography and
radioimmunoassay offer the benefits of accuracy and objectivity and permit the
elimination of small risks associated with failure to make a proper diagnosis.
Such risk avoidance is achieved at a cost—for any one procedure it may be
calculated by multiplying the cost of the diagnostic test by the incidence of the
disease among those tested. The decision that an individual ‘could possibly have
a particular disease’ and that there is a diagnostic procedure available which
could confirm or refute this is the exercise of ajudgement for which the clinician
is responsible. The decision that, under these circumstances, a publicly funded
health service, such as the National Health Service should underwrite the cost
of avoiding the risk is matter of social (health) policy. Unlike clinical decisions,
social policy decisions have to take account of financial and other social costs
and the loss of opportunity to use the money on other activities associated with
improving health.

Clinical Responsibility

In the United Kingdom advances in high-technology medicine have moved
ahead of the development of a social policy to cope with the financial and
social implications of this progress. Examples are whole-body scanning, trans-
plant surgery, and screening for cancer of the breast and cervix. Much of the
impetus for the rapid development of high-technology medicine comes from the
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United States which, having a largely private sector system of health care, is
not constrained by the social implications of such clinical progress to anything
like the extent which applies in the UK. For example, Foltz and Kelsey (1978)
suggested that the reason why a policy of annual cervical cytology tests for
sexually active women had been widely recommended to women in the United
States (in spite of equivocal epidemiological evidence) and not in Canada or
Britain is because ‘when funding for a screening programme is mainly public
it is ... necessary to assist competing priorities in determinations of need’ in a
way which is not true of a private system. The British National Health Service
has tended to cope with this problem by ignoring the distinction between who is
responsible for making clinical judgements and who is responsible for deciding
health policy. In the United Kingdom the medical profession still plays a major
role in determining health policy at regional and at district level.

There is a growing unease amongst clinicians that increasingly many of their
day-to-day decisions create an inner conflict between their desire to help the
individual patient and their desire to contain costs in a sensible way. The medical
profession has as yet paid insufficient attention to this issue. This is due in part to
a lack of awareness of the financial implications that a publicly funded system
of health care has for the treatment of individual patients. It is also due to
the profession’s mistaken belief that the matter is one that may be resolved
in medical practice by the exercise of ad hoc clinical judgement. In reality it
is for society, not doctors, to decide what level of risk avoidance it wishes to
finance, for it is society, not the doctor or the individual patient, who pays the
bill. No better example could be found of the distinction between health policy
and clinical responsibility

Who Should Determine Health Policy?

At present doctors view their role as creators and shapers of policy decisions in
the health service as well as technicians responsible for decisions in the care of
individual patients, that is, they believe in the freedom of doctors to determine
what they do as well as how they do it. There is now a growing awareness that a
separation of these functions is crucial to the proper planning and management
of health services but this will probably be resisted by the medical profession,
who will view it as a loss of power and status. Nevertheless, the basis for
decision-making in the health service must rest on deciding its function and
purposes and in this lay members of the public have as much entitlement to a
view as professionals working in the health service.

As long ago as 1969, in the introduction to the report by the Task Force on
the Cost of Health Services in Canada, the following statement appeared: ‘at
some points in the health service there is a need for those concerned to arrive
at a philosophical balance between highly expensive services for limited general
application and facilities which can be used by greater numbers of people’. The
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example given was heart transplants in a major city vs the lack of any doctor
at all in a rural town, but it might equally have been dialysis programmes or
intensive-care units or screening programmes for cancer of the cervix which,
while used by large numbers of people, may not benefit very many. The time
must come when society will need formally and according to plan (as it does now
informally and haphazardly) to deny expensive treatment to some individuals
in order that less expensive facilities may be made available to a larger number.
Clinicians, by training and instinct, are too deeply involved —and rightly so—
with the care of individual patients to be able to make these decisions. It is
the public, through the machinery of politics and government, who must decide
the priorities and who (in principle) must decide where and how much of their
money should be spent on specific items of medical care.

It is tempting to allow this conflict of interests to remain hidden and to
accept continuing irrationality in the allocation of resources rather than to
have to face explicitly the difficult issues raised. This might explain why, with
regard to the National Health Service, successive British governments have been
primarily concerned with processes rather than objectives; recent examples of
this occupation with inputs and processes are to be found in Prioritiesfor Health
and Personal Social Services in England (DHSS, 1976) and Health Care and
its Costs (DHSS, 1983). The failure, to date, to examine the objectives of the
health service may result from the view, widely held in society, that clinical
freedom is the freedom of doctors to set service objectives rather than their
freedom to implement these objectives for individual patients in their care.
This denial of the social policy nature of health service objective setting may
have benefited politicians by distancing them from the results of the rationing
which is inevitable when finite resources are applied to an infinite demand for
health care. Measured against the resource implications of clinical freedom the
savings achieved through more effective management of non-professional staff
and support services are modest. However, the power of the medical profession
is such that no government, and none of the management initiatives introduced
to date, have addressed the fundamental problem of management in the health
service, viz. the freedom of doctors to determine what they do as well as how
they do it. The history of management in the National Health Service is one
of concentrating on efficiency rather than effectiveness, on tactics rather than
strategy, and on the least powerful of groups such as the domestic staff rather
than the clinicians.

It is possible that the autonomy of doctors (expressed in terms of clinical
freedom) is not a privilege wrested by them from an unwillinp body politic
but rather a contract which suits both the doctors and the political masters
of the health service. It is undoubtedly more comfortable for society to deny
that rationing is taking place and, however unreal this assertion may be, it is
made possible by the very fragmentation of everyday decision-making in the
National Health Service. Of all the barriers to the implementation of proper
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management and planning this will be the most difficult to overcome. For a
more detailed discussion of this issue see Charny (1987).

The techniques of measurement of health and cost utility analysis which have
emerged out of the conceptual frameworks developed by Kamofsky (1948),
Cochrane (1972), Rosser and Watts (1972) and Williams (1983) are likely
to be of major importance in helping to promote the social change which is
so urgently required. Although the underlying assumption of rational man is
clearly false, making explicit the consequences of the present organization of
decision-making may be expected to encourage a more detailed examination
of the possibility of moving to a more efficient organization than exists at
present.

Worth and Affordability

While economic growth has slowed, causing governments in most countries to
seek to control public expenditure more firmly than hitherto, the expectations
of patients and professionals have risen and the capabilities of medical and in-
formation technology have increased. If, as seems likely, the opposing forces
of contraction and expansion continue for the foreseeable future, every pass-
ing year will require sharper choices to be made concerning which publicly
funded health services should be provided and better managerial mechanisms
to translate the resulting decisions into action. The important difference be-
tween affordability and worth will have to be acknowledged; publicly funded
health care systems, like individuals, may not be able to afford some services
that are worthwhile (Roberts et al., (1985).

There is an important distinction between worth and affordability which re-
mains largely unrecognized. It is widely supposed that if an economic analysis
shows that the benefits of the service exceed its costs failure to fund it is ir-
rational and inefficient. It has been shown by means of a simplified model of
health care (Charny and Roberts, 1986) that although an excess of benefits
over costs is a necessary precondition for providing a health service it is by no
means sufficient. If society is to make the best use of its resources in health
care, worthwhile services—those which make a social ‘profit—must be com-
pared with other such services. Since the resources available to any publicly
funded health care system will always be limited it is likely that not all services
whose benefits exceed their cost can be afforded, because the budget has al-
ready been committed to those worthwhile services which yield higher benefits
per unit cost. A decision that a publicly funded health service cannot afford a
particular service does not, of course, imply an adverse judgement of its clinical
worth. Unfortunately, clinical worth (effectiveness) is now only one of three di-
mensions which have to be considered before deciding whether an intervention
can be afforded. The other two are the risk of the outcome to be avoided in the
population at large and the cost of the intervention itself.
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The implications for the clinician in all this are subtle but important. The
worth of a particular clinical service is a judgement that the clinical and health
benefits which can be achieved are worth the economic cost. The medical expert,
from his personal knowledge of the suffering an individual might experience in
the absence of a service, makes a vital contribution to this judgement, In con-
trast, the judgement that this particular service can be afforded out of public
funds is determined by a social consideration of other health opportunities fore-
gone. In other words, it is not a choice between life and death but between one
person’s life and the death of others—this is the price publicly funded health
care systems pay for a fairer distribution of health care resources. Consider,
for example, a typical district health authority policy decision. Recent savings
have been made which could be used to expand either existing facilities for re-
nal dialysis or hip replacement. The health authority should look at its clinical
advisers to identify and quantify the health benefits that the two services can
be expected to achieve and to its finance officers to calculate the relative cost
of each service. No opinions are required at this stage for the information pro-
vided should be factual and capable of allowing its accuracy and validity to be
independently verified. The scene is now set for the execution of a social policy
decision. In the above example the allocation of resources to renal dialysis or
hip replacement should be the responsibility of the lay members of the health
authority and be based on their collective preference for one or the other. The
financial and medical experts, having provided the information, should take no
further part in this health policy decision. Unfortunately, this rarely happens
at present because the language of the health policy debate is still too techni-
cal and specialized. The information derived from measurement of health and
cost utility analysis, because it both simplifies and demystifies the language of
clinical and health care performance, can be expected to play a crucial role in
helping to achieve proper public involvement in the formulation of national and
local health policy.

Conclusion

In his book Cochrane (1972) presented a compelling argument for the impor-
tance of determining scientifically which of a variety of treatments for the same
condition is the most effective so that a rational therapeutic choice can be made.
To this end he emphasized the importance of the randomzied controlled trial.
There was much resistance to his message and although the objective was essen-
tially a scientific rather than an economic one, it still took over a decade to gain
the general acceptance it has today. In the present book, Teeling Smith and
his co-contributors argue the importance of determining scientifically which of
a variety of effective treatments for different conditions produces the greatest
benefit per unit of cost. Should the need ever arise this method does at 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 treat. Like Cochrane’s earlier book, this
present publication presents a message that is likely to face substantial resis-
tance from some quarters because of its implications rather than its logic—all
the more so because it concerns economic rationality rather than scientific pro-
priety. The issue today, particularly for those health services that are publicly
funded, is whether they can afford to provide the most effective treatment for
every health need and for every patient with that need. Some may find the
methodology, and more particularly the philosophy, unwelcome but there can
be little doubt that by the early twenty-first century both will be widely ac-
cepted, by health care professionals and patients alike, as central features of
health care planning.

The importance of understanding techniques for measuring health care and
the effectiveness of therapy, and of cost utility analysis, is likely to be increas-
ingly acknowledged in the syllabuses and professional examinations of a variety
of health care profesional bodies. The subject is already of growing importance
in medical undergraduate education and it is encouraging to find that its tech-
niques and implications are well received by students. It is also likely to assume
increasing prominence in the written papers for higher professional qualifica-
tions across a whole range of clinical specialties. All doctors, nurses and health
care professionals serving on district and regional health authorities, and on
their advisory committees, should have an understanding of the science of health
measurement and its applications. Before long it is likely that short apprecia-
tion courses will be provided for all new lay members of regional and district
health authorities and community health councils. It may not be going too far
to suggest that this body of knowledge is as essential to the management and
planning of the National Health Service as the Highway code is to the driving
of a motor vehicle.
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accident and emergency usage
variations 253
amantadine 90 (table), 91
analysis of variance (ANOVA) 127-30
repeated measures 129
angina pectoris, clinician’s estimate of
outcome 232 (table)
anticholinergics 90 (table), 91
antihypertensive drugs 16
side effects 12
appendicectomy 252
Arthritis Categorical Scale 176
assessment of interventions, doctor-
patient discrepancies 9-11
auranofin 158-9,160
cost-effectiveness analysis 181-4
QALY calculations 182-4
quality of life measures,
selection/implementation
160-81
adverse effects 167, 168 (table)
analysis of composite scores 180-1
beneficial effects 167-8
controlled clinical trial 163-5
frequency of administration 165,
166 (table)
global measures 176-7
measures of function 172
measures of pain 169-72
National Institute of Mental
Health Questionnaire 180
number of patients 165-6
outcome measures 162 (table),
170-3 (table)
Patient Utility Measurement Sert
(PUMS) 177-9
Quality of Well-Being
Questionnaire 160-1, 173
(table), 174, 175 (table), 183
(table)

Rand General Health Perceptions
Questionnaire 180
traditional clinical measures 168-9
utility measures 177-80
Willingness to Pay Questionnaire
177-80
avitaminosis 246

Barthel Index 33
benefit-risk equation 4
benzhexol 90 (table)
benzotropine 90 (table)
biochemical tests, variations in use 252
biperiden 90 (table)
breast cancer 10, 150-1 (table)
chemotherapy post-surgery 118
natural history 111
scenarios 77-84, 85 (fig.)
bromocriptine 90 (table), 91

cancer

assessment of treatment 109-55
clinical trials 110
design of quality of life clinical

trial 124-5, 126 (figs)

patient selection 115
phase | 112, 114
phase Il 112-13, 114
phase Il 113-14
Priestman and Baum’s test 121
randomization 115
sample size 115
treatment protocol 115

natural history 111

occupational 246

patients 13-14, 140-1 (table), 148-9

(table)
see also individual cancers
cancer-related states, utilities for 48

(footnote)
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cancer therapy, quality of life studies
123
category method 61
category rating 27-8
chloramphenicol 4-5
choriocarcinoma 111
clinical freedom 251
clinical judgement 2
demystification 248
estimating outcomes by 230, 231
(table)
angina pectoris 232 (table)
clinical opinion, changing status 250-1
clinical practice
effectiveness/ efficiency improvement,
cost utility analysis 253-5
implications 245-60; see also health
measurement
clinical responsibility 255-6
clinical trials
death of patient 130
health measurement 16-18
clinical worth and affordability 258-9
Cochrane, Professor A.L. 247
code of Hammurabi 25
continuous ambulatory peritoneal
dialysis, utilities for 48
coronary artery-bypass surgery,
quality-adjusted
life years 40
cost-benefit analysis 2, 47
cost-containment 4
cost-effectiveness evaluation 46, 160
cost-utility model 64
criterion validity 62
cross-cultural issues 19
cyclophosphamide 132
cytoxic therapy complications 10, 13

dental caries 246

description 25-6

disease 7-8

disease scales 194-8

doctor-patient discrepancies in
assessment of interventions 9-11

European Organization for Research
and Treatment of Cancer
Psychological Group 122

equivalence technique 60

factor analysis 26

5-fluorouracil 132

folate antagonist 110

function/dysfunction continuum
measurement 37

Functional Limitation Profile 11

Functional Living Index for Cancer
(FLIC) 30, 123

Function Status Index 64

gastro-intestinal diseases, utilities for 64

General Health Rating Index 197
(table)

gold, injectable 157-8

Graunt, John 245, 246

haemodialysis, utilities for 48
haemolytic disease 64
head injury, utilities for 64
health 8-9
definitions 7, 192-3
WHO 3,7
Health Assessment Questionnaire
(HAQ) 172-3
health care, measurement of
effectiveness/efficiency 248-9
Health Index (Grogono and Woodgate)
33, 34 (table), 45-6
health indices, utility measurement
198-9
health measurement 45-65
acceptability to patient 16
applications 63-5
clinical practice influenced by 247
cost analysis and 249-50
cross-cultural issues 18-19
early applications to medical practice
245-7
epidemiological 246-7
equivalence technique 60
in clinical care 12
clinical trials 16-18
instruments 15, 197 (table)
judgement 48
links between clinical activity and
outcome 251-3
rating scale 52-4

relevance to medical condition/treatment

14
reliability/validity of instruments
14-15



health measurement (cont.)
sensitivity to changes implied by
treatment 15-16
Standard Gamble technique 54-7,
61-2
time trade-off technique see time
trade-off technique
types 11-12
utility values 49-52
identification of health states 49
preparation of health state
descriptions 49-51
selection of subjects 51-2
use 48-9, 52
validity 60
see also questionnaires
health policy determination 256-8
health profiles 5, 194-8
Health State Classification System
34-5, 47-8, 51
heart disease treatment 191-20
rehabilitation 193
heart transplantation 10, 195
case study 199-210
Heisenberg Uncertainty Principle 116
Hodgkin’s disease 111, 134
Hoehn and Yahr’s staging for
Parkinson’s disease 107-8
hospital admission rates variations 252
hospital referral rates variations 252
household survey 64
hypertension 12, 148-9 (table)
doctor-patient discrepancies 9-10

illness 8
iatrogenic 252
Index of Wellbeing 64
indicators of hospital performance 64
irritable bowel syndrome 211-12
assessment 212-13
health status/clinical measures
relationship 216
Nottingham Health Profile 212-14
methods 213-4
objectives 213
results 214, 215 (table), 216
(table)
treatment 212-23
effects 217-18, 219-22 (figs)

Karnofsky Index 30-3, 120, 194-6
Kupfer-Detre System 229

Index
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laryngectomy 48 (footnote), 50

length of stay in hospital variations 252

leukaemia, acute lymphoblastic 110

levodopa 90 (table), 91, 95

longevity vs impairment of speech by
cancer surgery 50

low back pain, doctor-patient
discrepancies 10

luminizers’ sarcoma 246

lung carcinoma 111, 142-3 (table),
144-5 (table)

lymphoma, indolent 111

McGill Pain Questionnaire 169
McMaster Health Index Questionnaire
(MHIQ) 35-6, 197 (table)
magnitude estimation 27
management applications 225-43
choosing descriptive framework 227
gathering descriptive data 228-33
interpersonal comparisons 237-8
quality of life vs quantity of life
236-7
relative valuations 233-6
melphelan 132
methixene 90 (table)
methotrexate 132
mortality 24-5
changing pattern 3
morbidity 24-5
measurement, purpose of 9
multiattribute utility theory (MAUT)
34-5, 73
multiplicative utility factors 76
(table)
multidimensional scaling 26
myocardial infarction 12, 252

National Hospice Study 122

National Institute of Mental Health
Depression Questionnaire 180

National Kidney Foundation
Classification 229

New York Heart Association
Classification 194, 195-6

Nightingale, Florence 25

non-compliance 12-13

non-curative treatments, comparison of
two 134

non-steroidal anti-inflammatory drugs
157, 158
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North-Western University Disability
Scale 92, 103-5
Nottingham Health Profile (NPH)
11-12, 15, 197 (table), 200-4,
209-10
cancer patients 13
content/structure 201
defect 29
heart transplantation study 203-5
irritable bowel syndrome, see
irritable bowel syndrome
Parkinson’s disease 93-4, 98, 99 (fig.)

orphenadrine 90 (table)
Overall Health Ladder Scale 176

Pain Ladder Scale 169
Pain Line 169
paired comparisons 28
Parkinson’s disease 89-108
activities 95
Bulpitt’s questionnaire 93
depression 95
Hoelm and Yahr’s staging 92-3
North-Western University Disability
Scale 92, 103-5
Nottingham Health Report 93-4, 98,
99 (fig.)
objective tests 92
quality of life 92-100
Sickness Impact Profile 93, 96-100,
101 (table)
Dysfunction Scores 100, 101 (table)
speech 95
symptomatology 89-90
treatment 90-2
unemployment 95
Webster Rating Scale 92, 105-7
written communication 95
patient
death during clinical trial 130
individual, clinical management
250-5
patient-rated health scores 95, 97 (fig.)
Patient Utility Measurement Sert
(PUMS) 177-9, 182, 186, 187
perceived health status 10
pergolide 91
phenylketonuria screening programme
50, 64
prescribed items not taken as
directed/thrown away 12

prescribing patterns variation 252

procyclidine 90 (table)

Psychological General Well-Being
Index 197 (table)

quality of life 4, 10, 116-35
contemporary definition 118-24
physical/occupational function
118-19
psychological state 119
social interaction 119
somatic sensation 119
design of clinical trial 124-5, 126
(figs)
interpretation of trials 131-6
measurement 17
criteria 119-20
Karnofsky Index 120-1
parameter analysis 127-30
paradoxical trial 132, 134 (fig.)
patient orientated measures 120
tabular overview 139-55
Australian survey 154-5 (table)
breast cancer 150-1 (table)
Caiman 150-1 (table), 152-3
(table)
cancer patients 140-1 (table),
148-9 (table)
clinical trials 152-3 (table)
coronary artery bypass 146-7
(table)
coronary heart disease 144-5
(table)
developing measure for QL 146-7
(table)
dialysis patients 140-1 (table)
elderly 142-3 (table), 146-7
(table), 150-1 (table)
GPs’ QL and medical decision
making 144-5 (table)
graduate/students 140-1 (table)
haemodialysis patients 144-5
(table)
hypertension 148-9 (table)
Karnofsky 152-3 (table)
lung cancer 142-3 (table), 144-5
(table)
many meanings, Q/L 146-7
(table)
mentally retarded 140-1 (table)
neonates 148-9 (table)
oesophageal carcinoma 150-1
(table)
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tabular overview (cont.)
post-angioplasty 140-1 (table)
proctocolectomy with pelvic
ileal reservoir 144-5 (table)
renal disease, end stage 142-3
(table)
sickness impact profile 154-5
(table)
social factor and disease 146-7
(table)
30, 50, 70 years 152-4 (table)
Zubrod scale 120
Quality Adjusted Life Years (QALYS)
40, 199
Quality of Life Assessment (Simplified)
Self-completed Questionnaire
241-3
Quality of Life Equivalent Years
(QUALYsS) 47, 76, 117
Quality of Life Index 30, 31 (table),
121-2
Quality of Well-Being Questionnaire
(QWB) 160-1, 173 (table), 174,
175 (table), 183 (table)
Quality of Well-Being Scale 37-8,
197
questionnaires 10-11, 17-18
Bulpitt’s 93
cancer patients 13
coding/analysing 16
quality of life 14
see also specific questionnaires

radiotherapy 13
Rand Current Health Assessment 176
Rand General Health Perceptions
Questionnaire 180
randomized controlled trials 18
renal dialysis 64, 249
renal failure, end stage, patients 48,
143 (table)
renal transplantation, utilities for 48
retrolental fibroplasia 146
return to work 193
Rhesus disease 64
rheumatoid arthritis treatment 157-88
auranofin see auranofin
disease-modifying agents 157-8
non-steroidal anti-inflammatory drugs
157, 158
Rhode Island Health Services Research
161-3

267

Rosser’s classification of illness states
38-40, 228 (table), 228-9, 230-6
passim

valuation matrix 234 (table)

Royal College of Radiologists’ Working
Party 253-4

rubber workers’ cancer of bladder 246

scaling method selecting 28-40
scaling techniques 27-8
scientific method 116
selegiline 90 (table), 91-2
self-assessment 14, 17
sickness 8
Sickness Impact Profile (SIP) 11, 36,
197 (table), 198
heart disease 198
heart transplantation 198
Parkinson’s disease 93, 96-100, 101
(table)
skin cancer 13
Snow, John 246
socio-medical data 10
Standard Gamble techniques 54-7,
61-2. 179
surgery, variations in 252

Teeling-Smith Risk-Benefit
Matrix 4
television programme 249-50
testicular tumours 111
therapeutic nihilism 135
time trade-off technique 34, 57-60,
61-3, 69-85
North American Development 71-6
multiattribute classification 73-6,
76 (Table)
scenarios 71-3
UK application 76-84
characteristics of subjects 79
(table)
choice of subjects 78
comparison with other values
82-4
construction of scenarios 77
interview 77-8
results 79-82
Toronto Activities of Daily Living
Questionnaire 172
Patient Utility Measurement Set
167-8
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Torrance’s Health State Classification
34-5, 47-8
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