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Abstract

There is growing acceptance of the need for improved outcame measures
in monitoring and evaluating the impact of health care. Past emphasis on
indicators of mortality and morbidity is being replaced with a greater
awareness of the possibilities for measuring quality of life (QoL). This
discussion paper describes some of the methodological issues which lie
behind the design and construction of such measures and reviews some of the
principal examples. The derivation and application of disease-specific and
generic measures is documented, and the bibliography provides ready access

to the main sources of reference material in this field.



The Design and Construction of Quality of Life Measures

The present high level of public interest in the difficulties which
beset the NHS has exposed many of the underlying problems which face
clinicians, health service managers and Government alike. As a nation we
can only provide limited resources for our health service. Given this
limitation we require appropriate information that enables decision-makers
to distribute and commit those resources to maximm effect. Unfortunately
little or no information which could aid this process is produced routinely
since much of the data which is collected is geared to performance and

throughput, rather than outcome and output.

The benefits of health care have, in the past, been predominantly
expressed in terms of reductions in mortality and/or morbidity. Changing
patterns of illness, the advent of new medical technologies and the
increased range of treatment options, have eroded the usefulness of these
traditional indicators. There is evident need for new forms of measure,
capable of reflecting different health experiences in the population, a
need acknowledged in the Black Report (paragraph 1.14, p. 10). Such
measures, it was considered, could be used to shape decisions in the
"allocation of resources for health and organisation of the health care
system". Whether applied at health authority level or in respect of the
individual patient, some degree of monitoring and evaluation of health care
is essential. This should take account of the full range of costs and
benefits - those of the patient and their family, as well as those of
providing health care. Since treatment may impact upon both the quality
and quantity of a patient’s life it is clearly necessary to collect data
relating to both these elements. Health care interventions are often seen
as beneficial and therefore samehow desirable in themselves. The problem

confronting those who make decisions about priorities in the health service



‘is one of quantifying the differential benefit to be derived from
alternative forms of treatment or health care programmes. Measuring the

quality of life contributes naturally to this process.

Despite increased awareness of the need to measure QoLl - in
evaluating alternative modes of treatment and assessing the full range of
benefits - no single generally accepted method of achieving such
measurement has so far emerged. The need for QoL measures is often an
incidental requirement in research projects which focus on other matters.
The additional research resources required to develop new measures can be
prohibitive and it is easy to see why researchers (clinicians and
economists) have often elected to use or adapt existing instruments,2
rather than dilute their limited research effort by investing in the

development of new measures. Those who do embark upon research in this

field face a unique cluster of methodological problems.

This discussion paper has been written to provide an account of those
methodological issues which influence the design, construction and use of
QoL measures. The first section describes some of the general approaches
adopted in the measurement of QoL. The concept of "measurement" is
important in its own right and great care has to be exercised in assessing
the measurement characteristics of any QoL instrument, hence the second
section deals with the scaling techniques that have been used in

constructing weighted QoL measures. Finally, the third section describes

1 Quality of life.

2 Throughout this paper reference is made to instruments, as a general
term which covers the means by which QoL measurements are made -
irrespective of the format, design, mode of administration or type of
rating procedure used within them.



the principal examples of QoL measures, in terms of their derivation and
usage. The bibliography which is appended contains many of the more
commonly cited references and should enable the reader to gain ready access
to most of the source material which they would wish to consult before

embarking upon his/her own QoL measurement enterprise.

Strategies for Measuring Qol,

Approaches to the problem of measuring QoL fall into 2 general
categories. Firstly, the relative paucity of instruments specifically
designed for measuring quality of life has forced researchers to adopt a
system of shadow or proxy measurement. Rather than attempting to measure
QoL directly, an indicator which seems to be closely linked to QoL is

selected, and observations made on this proxy indicator are used as QoL

measures. Since quality of life is seldom defined, the legitimacy of such
proxy measurement is sametimes hard to see. Variables such as employment
status, days lost through sickness, frequency of hospitalisation and counts
on symptom checklists, have been used in this way (see Figure 1).
Indicators of this type have the undoubted advantage of being relatively
simple to observe and data collection consequently poses no special
problems. However, the linkage between these variables and QoL is often a
matter of conjecture. Whilst the researcher or clinician may intuitively
feel that there is a positive correlation between them, there is precious
little hard evidence. Neither is there evidence about how they are
perceived by providers or consumers of health care. Improvement in a
single proxy index is often treated as a positive indication of enhanced
quality of life. This might indeed be true for same indicators. Relief of

symptoms, say, with consequent increased mobility and overall functioning



Figure 1 : Indicators used as Single Proxy Measures of

Quality of Life
Employment status Leisure activity
Days of disability Dependence on others
Anxiety Dependence on drugs
Depression Fatigue
Mood : Hospitalisation
Sexual function Problems with sleep
Relief of symptcms Intellectual function



may improve quality of life, but it is also conceivable that no impact is

made on quality of life at all.

For same i)atient groups, such as those with coronary conditions, there
can be a fundamental shift in their attitudes as a direct consequence of
their illness. Patients who seem to have regained full physical capacity
may no longer regard a return to work as a desirable option. Changes in
the type of amployment that come about as a result of illness will also be
missed. Employment status will equally be inappropriate as a QoL measure
for groups of patients who face poor prospects of ever being able to return
to work at all -~ either because of local unemployment levels, or where

chronic sickness makes work impossible.

In an attempt to compensate for the inherent weaknesses in the single
proxy indicator approach some researchers employ a battery of indicators
which reflect @y different areas of activity and functioning. These
batteries often include well-established instruments drawn from psychiatry
and psychology (for example, the General Health Questionnaire, Wechsler
Memory Scale, Life Events Scale). This has created a more broadly-based
approach to measuring quality of life in which there is scope for observing
a wide range of QoL components. Where this technique is used, however, it
may be difficult to set improvements measured on one indicator against
deterioration as measured on another, and to produce an assessment of
overall benefit. It would be difficult to evaluate a treatment, for
example, which improved the physical condition of a patient but at the saxhe
time had a deleterious effect on their psychological state. Measurements
which have been Iflade using a collection of different instruments may be
reduced to a single index score provided that some form of weighting system
can be evolved which permits results on oﬁe dimension to be traded-off

against those on other dimensions. The aggregation of results may be based



on the individual value judgements of clinicians or researchers, or more
formally by seeking the preferences of patients and others connected with

their health care.

The second approach to the measurement of quality of life utilises one
of the 1limited number of instruments which have been developed for

measuring health status or quality of life. These formal measures are

charactérised by a more structured concept of QoL, and an explicit
recognition of many of the methodological problems connected with the task
of constructing QoL instruments. Whether intended for use within a
particular disease setting, or as generic measures, almost all formal
instruments are composed of 2 complementary elements - a system of
describing health states, and a means of weighting those states. These
twin systems of description and valuation characterise most of the current
generation of instruments. The process of constructing the descriptive
system, and subsequently deriving valuations for it, raises a series of
important questions - who or what is the source, how is the information
collected, how is it processed and represented? The descriptive content in
some cases originates with the researcher, being specified as part of a
preconceived model. Alternatively, a number of different reference groups
might be canvassed - patients with first-hand experience of illness,
doctors and other professionals with ‘objective’ insights, Government
Ministers with ultimate responsibility for health care provision. Using
multiple sources ’of information forces the researcher to introduce value
judgements of their own, even at the relatively simple level of describing
health states. The refinement of the raw data requires a structure,
however unobtrusive. If data from different sources yield significantly
different descriptive classifications, then how are these to be reconciled

- indeed is it meaningful to extend data refinement and reduction beyond



this point? These questions are by no means restricted to the process of
describing health states. Valuations or weights have been generated using
a variety of procedures. At the present time no single procedure or
reference source has proved to have a substantial advantage over
alternatives. It would be surprising, if administratively rather
convenient, to find that a single set of valuations for health states could
represent the preferences of all sections of society. Ultimately,
sensitivity analysis might reveal that although different valuations
existed, the results of applying any single set did not materially affect

conclusions. Time will tell.

Measurement Techmiques

In the physical sciences the term "measurement" conveys an impression
of precision, of generally accepted procedures carried out under controlled
laboratory conditions, and of results expressed in standard units of
measure. This scenario contrast markedly with the efforts of social
scientists concerned with the measurement of quality of life where not only
is the phenomenon under investigation defined in many different ways, but
there are varying opinions as to how it might be represented or quantified
- even whether the measurement of quality of life is morally justified at

all.

Underlying all forms of measurement is the basic operation of
description. In order to be able to count objects with shared
characteristics their identity has first to be described in some way. The
set of patients treated in hospital can only be established once the
qualifications of membership of that set have been described; thereafter

the size of that population can be represented as a quantitative measure.



Measurement has been variously defined as a means of assigning numbers to
objects according to some rule (Stevens, 1946). The assignment rules seem
very precisely defined in the physical sciences where "measurement" has a
connotation which implies exactitude, reproducability and known degrees of
error. For the social scientist there are problems surrounding the
semantics used to describe objects or events, leave alone in attempting to
place numbers on them. The problems which emerge in measuring QoL are then
two-fold. Firstly, the descriptive foundation of QoL measurement is not
universally agreed, and consequently there is scope for dispute about just
what a given instrument is tapping. Secqndly, there is no single
definitive method of weighting an instrument so as to enhance its
measurement potential. Different procedures appear, not unexpectedly, to
produce different results. Much basic work still remain to be carried out
to understand the relationship between the many valuations methods, and to

seek the means of recbnciling them.

The measurement characteristics of QoL instruments are directly
influenced by its design, but are rarely given close scrutiny. In fact
they should be fundamental in considering their projected use. A blood
pressure or temperatube reading is expressed terms of numbers which have
trﬁe arithmetic information. A patient’s weight of say 180 kg can properly
be said to be twice that of another who weighs 90 kg. Where numbers are
used as labels then this type of relationship cannot and should not be
implied. The severity of a patient’s condition might be expressed in terms
of a "none/mild/moderate/severe" classification, which in turn could be
given labels "1/2/3/4". In this case "severe" is not twice "mild", indeed
the numbers could equally well be replaced by letters, or by other
convenient symbols. No arithmetic advantage is gained by using numeric
labels save for specific circumstances where prudent statistical analysis

is intended.



A large number of different scaling procedures are available for

researchers who wish to construct a weighting/valuation system. These have

been most authoritatively described by Torgerson (1958), but are also

detailed in many psychological textbooks (e.g. Dawes, 1972; Edwards, 1957).

All the the methods outlined below have been used in deriving

valuations for health states. Magnitude estimation, in its basic form, is

designed to elicit valuations directly from respondents. A reference
health state or condition is selected, either by the researcher or by the
respondents themselves. Other states are then judged in terms of, say,
their perceived severity/seriousness compared with this standard. Repeated
testing of a single rater, or more likely single testing of many raters,
produces data which are usually represented by the median or geometric
mean, since it is not uncommon to find that valuations elicited using this
method are widely dispersed. Magnitude estimation procedures yield ratio
judgements which directly represent subjects’ preferences, and do not rely
upon complex post-processing of data to generate scale values. The
procedures have been extensively used in psychophysical experimentation, as
well as in scaling of moral judgements, for example, the seriousness of
crime (Sellin and Wolfgang, 1964). The techniques have been most

thoroughly reviewed by Stevens (1966).

The so-called ’‘standard gamble’ described by von Neumann and

Morgenstern (1947) is a second means of deriving a quantitative expression
of individual preferences. Raters are given two alternative choices, | each
with related benefits but with different probability of a successful
outcome. In one alternative they might be offered the prospect of
remaining in a specific health state, in the second alternative they are

offered a risky choice in which there is a possibility of return to good



health and a complementary probability of immediate death. These
probabilities are varied until the rater is unable to choose between the
gamble and the certainty of remaining in the initial health state. Time

trade—off (TTO) is a derivative of the standard gamble technique, developed

by Torrance and his co-workers specifically for use in constructing health
state utilities (Torrance, 1976). The subject in this variant is similarly

presented with two alternatives, say

either being in an intermediate health state (i) for a time (t),

followed by death

or being healthy for a shorter period of time (x), followed by death.
The duration of x is varied until the subject is indifferent between the

two alternatives. The value of the individual subject’s preferences for

health state i, is given by the ratio of x/t.

The use of graphical, or visual analoque scales has become widespread

in a deliberate move to avoid some of the more sweeping assumptions which
lie behind techniques that require responses to be made in nuweric temms.
Quality of life can be recorded using a 10 cm line with defined end-points,
for example ‘best imaginable state’ and ‘worst imaginable state’. A level
recorded between these points is then given a numeric value by measuring
its distance along the analogue scale. Data generated using graphical
rating scales has been interpreted as continuous, numeric data but

Torgerson lists this technique as a form of categorical scaling.

Category rating methods force respondents to classify objects in terms

of a limited number of ordered and consecutive intervals. The typical

rating scale will usually contain a description of same or all of the
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categories. These may consist of short phrases or numbers. In its most
commonly found form, "scores" are assigned to each category according to
the rank of the selected interval. Mean category scores can be calculated
by aggregating data across subjects or by having a single subject make
repeated judgements. Other variants of the basic category rating procedure

include rank ordering in which the number of categories is effectively

equivalent to the number of objects being reviewed.

Paired camparisons 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 n x (n-1)/2 judgements, although
modification to the procedure can circumvent this limitation where large
numbers of states are involved. The analysis of paired comparisons data
usually precludes the possibility of examining responses from individual
subjects but measures of internal consistency are easily calculated and can
be used to assess the quality of the subjects’ performance and the extent

of any agreement amongst them.

Scaling procedures can be divided broadly-speaking, into two groups.
There are those procedures which generate information that can be
interpreted as a direct quantitative expression of an individual’s
preferences (for example magnitude estimation). The second group of
procedures give rise to data that are essentially qualitative. Preferences
are expressed in terms of ordinal responses that have subsequently to be
processed in one of many representational noglels, (for example, Thurstone’s
categorical judgement model). The efficiency with which any scaling

procedure is able to capture and represent personal preferences for health

11



states is largely unknown, since no standard values have been, or are
likely to be, promulgated, and comparisons of alternative procedures have
raised as many questions as they have answered. What is clear however, is
that different scaling methods produce different results (Kaplan et al

1979, Llewellyn-Thomas, 1982, Kind & Rosser, 1988).

Some knowledge of the techniques used to construct scale values for
formal quality of life measures is essential since the means by which these
values have been obtained is an important consideration in the selection of
an appropriate evaluative instrument. If the scale values do not have a
sound methodological basis then scores based on them may have little or no

quantitative status.

QoL Measures

Specific measures

Various classification of diseases or illness groups are used
routinely (e.g. New York Heart Association Classification; Harris, 1970).
They perform a useful function for the doctor seeking to monitor/stage his
patient through the progression of their illness. By and large, however,
such classifications are made up of an ordinal series of levels usually
described in terms of the signs and symptoms relevant to the condition.
Disease-specific measures of health status and quality of life have been
developed for some specialties (most notably in rheumatology, oncology and
gerontology) and these enable more detailed information to be recorded.

The examples reviewed here are merely a sample.

The Arthritis Impact Measuring Scale (AIMS) was developed as an
instrument capable of assessing the physical, emotional and social well-

being of patients with various rheumatic conditions. The instrument

12



consists of 45 questions drawn from 9 component dimensions - Mobility,
Physical Activity, Dexterity, Household Activity, Activities of Daily
Living, Anxiety, Depression, Social Activity and Pain - which are rated by
the patient using a self-administered quéstionnaire. The first 6 of these
scales were taken in modified form from instruments developed by other
reséarch groups (Bush, San Diego; Ware, RAND). Sexual activity was dropped
as ‘an item on the Social Activity scale because of very low response rates

encountered in piIot studies.

The Functional Living Index-Cancer (FLIC) was developed to meet the
need for an evaluative instnment which was capable of detecting changes in
patients across a range of dimensions, not just physical well-being
(Schipper, 1984), and it was designed specifically for use with cancer
patients. The questionnaire was designed by an ll-member panel which
included patients, spouses of patients, physicians, nurses and a clergyman.
An unspecified number of patient interviews were also conducted to
establish important aspects of daily fmctioniﬁg - as seen by patients
themselves. The panel considered the review and interview material before
producing their initial 92-item version of the Index. Items which were too
specific, or unclear, were eliminated following field-testing. Subsequent
validation exercises were conducted and with further refinement lead to a

final 22-item questionnaire.

The FLIC'’s scoring system combines graphical and categorical scaling
procedures. A scoring line, as used in visual analogue scales, is divided
into 7 categories and the patient records their response by marking the
point along the line which s/he feels besf corresponds to their current
state. Responses are then scored by taking the nearest category boundary

to the visual analogue score. Each question is scored differently, and the

13



overall value of the Index is produced by aggregating scores for each
question. The least dysfunctionai state on the FLIC is scored zero, unlike
many other instruments which assign this score to death. The scoring system
is based on ordinal categories, and the ratings for questions appear to be
aggregated across distinct dimensions. Scores on the FLIC Index, however,
are reported to be significantly correlated with scores recorded on the
Karnofsky Performance Status Index as well as with measures of psychosocial

function.

The QIL-Index (Spitzer, 1981) was specifically designed for use by
physicians in measuring the quality of life of cancer patients. The
content of the Index was derived following consultations with specially
convened advisory panels that included patients and their relatives,
doctors, nurses and healthy individuals. The items in the final form of
the Index were selected from ‘plausibly distinct groupings’ resulting from
statistical analysis of the panels’ responses. A scoring system of 0, 1 or
2, adopted from the Apgar Index (1953), was arbitrarily designated for each
category (Figure 2). It has same potential for use with other groups of
severely ill patients, but has demonstrable limitations in discriminating
adequately among relatively well individuals. Although this measure is
described as an index, it is in fact a profile consisting of a series of
categorical scores on separate dimensions. No means of weighting the
individual dimensions has so far emerged to rectify this defect. The
strength of the QL~Index lies in the way in which the descriptive content
was generated. Its usefulness is limited however, by the weakness of its

rudimentary scoring system.

The quality of life of patients with breast cancer has been examined
using an instrument derived from the Sickness Impact Profile (Selby, 1984).

The 12 dimensions in the SIP in some instances cover more than one domain.

14



Figare 2 : The Spitzer QL-Index

A score of 2, 1 or 0 is given according to the physician’s assessment of
the patient during the past week.

Activity

2

has been working or studying full time, or nearly so, in usual
occupation; or managing own household; or participating in unpaid or
voluntary activities, whether retired or not

1 has been working or studying in usual occupation or managing own
household or participating in unpaid or wvoluntary 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.

Daily living

2 has been self-reliant in eating, washing, toiletting and dressing;
using public transport or driving own car

1 has been requiring assistance (another person or special equipment)
for daily activities and transport but performing light' tasks

0 has not been managing personal care nor light tasks and/or not leaving
own home or institution at all

Health

2 has been appearing to feel well or reporting 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

Support

2 the patient has been having good relationships with others and
receiving strong support from at least one family 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 necessary 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 control of personal
circumstances or has been having periods of obvious anxiety or
depression

0 has been seriously confused or very frightened or cons:.stently anxious

and depressed or unconscious.
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These have been disaggregated and together with a number of disease-
specific dimensions form a set of 31 (see Figure 3). Each dimension is
represented by a visual analogue scale, bounded by simple descriptive
phrases; The respondent is asked to mark the position on the line which
best indicates their current state. The distance along each scale is
measured to give a score for each dimension. Comparison of item scores
with those obtained using the full SIP indicated strong positive
correlation, as might have been anticipated. Physicians’ assessments of
the patient on the same scales correlated highly with the ratings made by

the patients themselves.

The Barthel Index (Mahoney and Barthel, 1965) was developed as a
simple measure of independence in chronically ill patients. The Index

covers many activities of daily living and is made up of 10 categories.

Feeding Walking on level surfaces
Moving from wheelchair Getting up/down stairs
Personal toilet Dressing

Getting on/off toilet Control of bowels
Bathing self Control of bladder

Each category has a "score" of betwen 0 and 15. The wholly independent
patient accrues a maximumof 100 points but such a patient ’‘may not be able
to cook, keep house, and meet the public’. Despite the arbitrary scoring
system and the unsophisticated descriptive content of the categories, this
Index continued to be used, for example in a study of patients with acute

stroke (Wade 1983).
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Figure 3

Work

Increased eating
Writing

Anger

Reduced sleep
Concentration
Self-care
Depression

Increased sleep

Dysuria
Attractiveness
Pain
Information
Constipation

Hair loss

BRppearance

: Dimensions in the Selby QoL / Cancer profile

General Health Items

Disease-related items
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Social life
Housework
Reduced eating
Physical activity
Family relations
Anxiety

Mobility

Speech

Recreation

Sore mouth
Breathing
Fatique
Diarrhoea
Nausea

Vomitting



Although specific indicators are, by definition, designed for use in a
given disease setting, they are often applied in a wider context. Perhaps
the most comonly encountered instrument of this type is the Kammofsky
Performance Status Index (Figure 4). First used in 1948 as part of an
investigation of the palliative treatment of patients with respiratory
cancer, it consists of an ll-point scale with arbitrary scores ranging from
0 (dead) to 10 (normal). It is worth noting that Karnofsky also recorded
observations on subjective benefits to patients in his trials unlike many
of those who have subsequently used his Index. Despite problems with
reliability (Hutchinson, 1979), it has been estimated that the overwhelming
majority of studies of cancer which seek to measure quality of life use the
Karnofsky Index. Its status as a measure of quality of life rests upon its
longevity and its widespread usage, rather than on any demonstrable

methodological soundness.
Generic Measures

A relatively large number of disease-specific instruments are
available for use in classifying or describing levels of severity,. or
dysfunction. Most of’ these instruments are essentially ordinal measures
capable of distinguishj.ng between states but with no information about
their relative values. In contrast to this essentially descriptive
approach, the group of generic instruments which are outlined next have
been developed, in the most part, with the intention of producing a
cardinal measure capable of generating numeric information. They were
designed, too, for use in the widest possible range of health settings, and
are independent of specific disease connotation. The descriptive systems
are based on two or more distinct deminsions/damains, which are in turn

broken down into separate categories. Cambinations of categories from

18



Figure 4 : FKarnofsky Performance Status Index

Definition % Criteria

Able to carry on normal 100 Normmal; no complaints;
activity and to work no evidence of disease

No special care needed

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

80 Normal activity with effort;
some signs or symptoms of

disease
Unable to work. Able to 70 Cares for self. Unable to
live at home, care for carry on normal activity or to
most personal needs do active work. A varying

amount of assistance is needed

60 Requires occasional assist-
ance, but is able to care for
most of his needs

50 Requires considerable assist-
ance and frequent medical care

Unable to care for self 40 Disabled; requires special
Requires equivalent of care and assistance
institutional or hospital

care

Disease may be progressing

rapidly

30 Severely disabled;

hospitalisation is indicated
although death not imminent

20 Very sick; hospitalisation
necessary; active supportive
treatment necessary

10 Moribund; fatal processes
progressing rapidly

0 Dead

19



different dimensions can be used to define unique health states for which
valuations are generated. All but one of the examples cited here can be
reduced to such a single index score, where data from separate dimensions
cannot be. Not surprisingly there are relatively few measures of this
type, the principal examples being developed from earlier work on the

measurement of health status.

The Sickness Impact Profile (Bergner et al, 1976) was designed as a
behaviourally based measure of dysfunction, and consists of 136 statements
covering 12 areas of activity. Statements of the type shown in Figure 5
were collected originally from patients, individuals concerned with patient
care, healthy subjects and health care professionals. This initial set of
statements was sorted into separate categories. The severity of each
statement was rated on an 1ll-point scale and the ratings converted into
item scores. Seven of the categories have been used to define major
physical and psychosocial dimensions within the Profile. Respondents
answer ’‘Yes’ or 'No’ to each statement and the corresponding item scores
are used to construct a total for each of the 12 categories, an aggregate
score for the 2 principal dimensions, or a global sum for the questionnaire

as a whole.

The validity and reliability of the Profile have been examined in some
depth (Bergner et al, 1976) and the instrument has been used in a number of
settings, including a study of the effects of early cardiac rehabilitation
on quality of life (Ott, 1983). A randomised control trial of patients
following myocardial infarction, examined the subjective benefits derived
from two alternative forms of exercise prograam. Patients were selected
during their hospitalisation and were followed up at 3 and 6 months, post

discharge. Significant differences between experimental and control groups

20



Figure 5 : Example Statements fram the Sickness Impact Profile

I do not walk at all (Ambulation)

I am staying in bed most of the time (Mobility)

I do not have control of my bowels (Body Care)

I am sleeping or dozing most of the time (Social Interactions)
I commmnicate mostly be gestures (Communication)

I have attempted suicide (Emotional Behaviour)

I sametimes behave as if I were confused or disorientated in
place or time (Alertness Behaviour)

I am not doing heavy work around the house (Home management)

I am going out for entertainment less (Recreation and Past-times)
I am eating special or different food (Eating)

I sleep or nap during the day (Sleep and Rest)

I am not working at all (Work)

21



were recorded on the psychosocial and physical dimensions, as well as on

the component categories.

A study of patients with closed head injury (Klonoff, 1986) used the
SIP monitor chagnes in QoL over a period of up to 4 years post-injury.
Residual impairment on a number of dimensions was reported with the

greatest dysfunction being detected for mental alertness and work.

The SIP was one of a cluster of measures used in a study of nearly 600
patients with recently diagnosed primary malignancies (Greenwald, 1987). A
battery of 5 instruments was used to measure quality of life and consisted
of the SIP, Profile of Mood States (PCMS), McGill Pain Questionnaire (MPQ),
together with a graphical rating scale of pain sensation and an 8-point
category scale of satisfaction with health care. The statistical analysis
in this study was almost exclusively concerned with factor analytic
methods. Four principal factors were identified corresponding to SIP,
POMS, MPQ and satisfaction with health care. The SIP factor alone was able

to account for nearly a third of the variance in the data.

There have been efforts to translate the Profile from its American
setting and if these are successful, as indicated in a recent paper
(Patrick et al, 1985), then this would represent a significant development
in QoL measurement. Thus far there has been only patchy evidence of the

ability to translate other measures from one culture/society to another.

The origins and design of the Nottingham Health Profile (Hunt, 1980)
owe much to the influence of the SIP and to earlier work which examined
patients recovering from hip replacements (McDowell et al, 1978).

Originally designed for use in population surveys the Profile was based on

22



descriptive material collected by interviewing patients with acute and
chronic conditions. A large number of statements were recorded covering
social, psychological and physical function. These statements were refined
by a variety of means so as to produce a set of 38 statements covering 6
categories (Figure 6). Groups of same 200 subjects used paired camparisons
methods to construct a set of weights for each category and these were
standardised so that each category total has a score of 100. Very little
of these empirical data have appeared in press and only the data for the
sleép category have been more fully reported. Since the sleep data clearly
violate the goodness-of-fit statistics for the Thurstone paired comparisons
model (Kind, 1982), the published weights can have no legitimate basis. In
the absence of any contrary evidence, the reliability of the weights in all
categories remains unsubstantiated. This has not, however, prevented
age/sex norms being published (Hunt et al., 1986). The NHP was designed so
as to exclude the possibility of aggregating the 6 category scores and this

places a limit on the Profile’s usefulness as a quantitative measure.

Much of Torrance’s early work on health status measurement involved
the use of scenarios or vignettes. More recently, however, (Torrance,
1982) published a classification system based on 4 dimensions - physical
function, role function, socio-emotional function and health problems. The
system (Figure 7) defines a large number of health states (6 x 5 x 4 x 8 =
960) and this presents special problems in scaling such a large volume of
information. Torgeson (1958) has put forward several strategies for
resolving such difficulties, but in this instance Torrance adopted a
procedure based on MAUT (Multi-attribute Utility Theory) (Keeny and Raiffa,
1976). 1Individual subjects rated levels within each dimension using
category scaling methods. Time trade-off techniques were then used to
establish the relationship between dimensions. These data were then

combined according to MAUT rules, and a function was derived which enabled
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Figore 6 : ‘The Nottingham Health Profile

Dimensions No. of statements
Physical Mobility 8
Pain 8
Sleep 5
Energy 3
Social Isolation 5
Emotional Reactions 9

Example statements

I find it hard to stand for long (Physical Mobility)
I'm in pain when I walk (Pain)

I'm waking up in the early hours of the morning (Sleep)
I soon run out of energy (Energy)

I feel lonely (Social Isolation)

I lose my temper easily these days (Emotional Reactions)
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Figure 7

: Extract from Torrance’s Health State Classification
(lower and upper categories for each dimension)

Physical function

Ievel 1

ILevel 6

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.

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

Role function

Ievel 1

Ievel 5

Being able to eat, dress, bathe and go to the toilet without
help; having no limitations when playing, going to school,
working or in other activities.

Needing help to eat, dress, bathe or go to the toilet; not being
able to play, attend school or work.

Socio-aemotional function

Ievel 1

Ievel 4

Being happy and relaxed most or all of the time and having an
average number of friends and contacts with others.

Being anxious or depressed same or a good bit of the time, and
having very few friends and little contact with others.

Health problems

Ievel 1

Ievel 6

Having no health problems.

Being blind or deaf or not able to speak.
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values for all states to be calculated. The classification and its
associated valuations formed the basis of an evaluation of neonatal

intensive care (Boyle, 1983).

The Quality of Well-Being Scale (Patrick, Bush and Chen, 1973) is
based upon one of the earliest and most influential contributions to health
status indicators research (Fanshel and Bush, 1970). It consists of 3
ordinal scales on dimensions of daily activity - mobility, physical
activity and social activity (Figure 8). Combinations of each scale define
discrete function levels which are in turn linked with a classification of

symptoms and problems. A typical function level consists of:

Did not drive or had help to use bus (mobility)
Walked with physical limitations (physical activity)

Performed self-care activities but not work, school or housework
(social activity)

Pain in chest, stomach, side, back or hips (symptom/problem)

Weights for each function level and symptom/problem camplex were computed
from categorical scaling data produced by a set of predominantly healthy

raters.,

The QWB is a fairly lengthy, observer-completed instrument that
requires specially trained interviewers, is typically obtained by taking
the average score over a 4 day period. It has survived the past 13 years
with same minor modifications and has recently been used in a study of
chronic obstructive pulmonary disease (Kaplan, et al., 1984). The study
was designed to test the effects of improving adherence to exercise
programs. Patients were examined prior to being randomly assigned to

behaviour modification or control groups. The (WB was assessed at this
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Figure 8 : Function Ievels in the Quality of Well-Being Scale

Mobility

Drove car and used
bus or train without
help

Did not drive or
had help to use bus
or train

In house

In hospital

In special care unit

Physical Activity

Walked without
physical problems

Walked with
physical limitations

Moved own wheelchair
without help

In bed or chair
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Social Activity

Did work, school or
housework and other
activities

Did work, school or
housework but other
activities limited

Limited in amount or
kind of work, school
or housework

Performed self-care
but not work, school
or housework

Had help with self-care



stage together with various measures of lung function and exercise
tolerance. These measurements were repeated at regular periods throughout
the 18 months of the study. Changes in exercise tolerance were
significantly correlated with change in QWB score after 3 months. Lung
function changes were also highly correlated with QWB scores across the
entire study period (r = 0.63 p<0.001). Epstein et al. (1981) examined the
cost-effectiveness of biochemical testing in the detection and diagnosis of
thyroid disorders, using the QWB classification to describe patients’
health status. The study was based upon a review of case notes of patients
with abnormal serum levels and a control group, selected at random. The
"health output" of the screening test was computed on the basis of
estimated likely scenarios for patients presenting with thyroid complaints.

The measures described so far have, with exception of the NHP,
originated with North America research groups. The problems of translating
America instruments into a UK setting have obstructed the Jmport of most of
the products of these groups, and the emergence of a British generic
measure is therefore doubly significant. Rosser initially developed a set
of descriptions of states of illness for use in measuring hospital output
(Rosser and Watts, 1972). Two dimensions - d_LsabJ.lJ.ty and dlst:cess - were
identified in discussions with doctors who had been asked fio identify the
salient aspects of a patient’s conditions which influenced judgements about
the severity of their illness. Combinations of 8 levels of disability and
4 levels of distress were used to describe 29 states of illness (Figure 9).
It was thought that an unconscious patient (disabili?i;;y level VIII) would
experience no distress, hence combinations with other distress levels (B-D)
were excluded. Subsequent psychametric scaling, using magnitude estimation
methods, produced a set of valuations for each of these states (Rosser and

Kind, 1978). Although the sample size was small ,;i;j‘fthe_‘;-*fﬁgages in the scaling
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Figure 9

: Rosser’s Descriptions of Illness States

Disability

I1

I11

VIII

Distress

No disability
Slight social disability

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

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

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

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

Confined to bed

Unconscious.

No distress
Mild
Moderate

Severe
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exercise were drawn from groups with different current experiences of
illness and included medical and psychiatric patients, as well as doctors
and nurses. This work identified a number of states regarded as worse than
death (Kind and Rosser, 1979). Results of using the Rosser disability/
distress scale have not been widely published although it has been
incorporated in a number of patient studies in psychotherapy, chronic
obstructive airways disease and end-stage renal failure. A study in 2
Teaching Hospitals examined the reliability of nurses’ judgements in using
the classification (Benson, 1978). The scale has been used alongside an
established measure of neurological state in patients with traumatic head
injury, and as a comparative instrument with the Nottingham Health Profile
in a study of patients with intracranial disease (Kind, 1986). It is
currently being used in a prospective study of patients with posterior
fossa lesions. Perhaps the major role for this measure has been in the
computation of quality-adjusted life years (QALYs), initially described in
an evaluation of coronary artery by-pass Surgery (Williams, 1985) and

recently reviewed in a CHE Discussion Paper (Gudex and Kind, 1988).

Summary

Measures of health-related quality of life are capable of describing
and valuing health outcomes, either in the context of specific disease
settings or more generally. Both forms of measurement require a means of
distinguishing different levels or health states and this may be achieved
by definint suchi states directly, or by combining elements from 2 or more
attributes/dimensions. The descriptive content of a QoL measure may
originate with a number of different reference groups, which do not always
include patients. The process of setting up the descriptions is not value-

free.
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The measurement potential of this describtive system can be enhanced
by weighting states, so that the magnitude of any changes, as well as the
direction, can be expressed. The choice of method used to establish the
weights can play a significant part in detemmining the range and dispersion
of scores. Different scaling methods give rise to scales with different
properties. Whilst the descriptive systems in individual QOL measures show
some degree of similarity, there is a corresponding lack of consensus
regarding the valuation of dimensions/items. Since no absolute set of
values exists as a camparative standard it seems probable that the question
of scaling procedure will remain unresolved unless further basic research

is carried out.

To the uninitiated, the selection and appiication of a QoL measure can
appear to entail much uncertainty. The state of the art is admittedly
crude, but there is accumulating evidence of congruent validity with other
measures. The use of a single QoL measure in isolation should therefore be
avoided. If a given disease or population group is being investigated then
it would be logical to select at least one measure which was selectively
targetted and to use this in tandem with one or other of the generic

measures that can be reduced to a single index.

For those who are tempted to view the methodological problems inherent
in designing new measures as insurmountable, or who are overfaced by the
sheer range of options in selecting an appropriate QoL measure, then the
QoL research group at the Centre for Health Economics is always ready to

offer advice.

The development and use of QoL measures is central to a proper

evaluation of the impact of health care. It can generate data capable of
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informing decision-makers at all levels. Collaborative studies by
clinicians and health economists will add to an emerging consensus
regarding its usefulness and general applicability. QoL méasurement is

here to stay!
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