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Measurement of quality of life is becoming
increasingly relevant to controlled clinical trials.
Two basic types of instrument are available:
generic instruments, which include health pro-
files and utility measurements based on the
patient's preferences in regard to treatment and
outcome; and specific instruments, which focus
on problems associated with individual diseas-
es, patient groups or areas of function. The two
approaches are not mutually exclusive; each has
its strengths and weaknesses and may be suit-
able under different circumstances. We surveyed
75 randomized trials published in three medical
journals in 1986 and categorized them according
to the importance of quality of life as a measure
of outcome and the extent to which quality of
life was actually measured. Although a number
of the investigators used quality-of-life instru-
ments in a sophisticated manner, in only 10 of 55
trials in which the measurement had been
judged to be crucial or important were instru-
ments with established validity and responsive-
ness used. We conclude that although accurate
measurement of quality of life in randomized
trials is now feasible it is still not widely done.
Using the framework we have outlined, inves-
tigators can choose generic or specific instru-
ments according to the purpose and the focus of
their trial.
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Il devient de plus en plus imperieux, dans les
essais cliniques comparatifs, de savoir determi-
ner la qualite de la vie. On dispose a cette fin de
deux categories de moyens. Les moyens generi-
ques comprennent les profils sanitaires et les
echelles dites d'utilite qui refletent les preferen-
ces du malade quant au traitement et a son
issue. Les moyens specifiques sont axes sur les
difficultes que presentent telles maladies, tels
groupes de malades, telles fonctions. Ces deux
groupes de moyens ne s'excluent pas l'un l'autre;
chacun possedant ses avantages et ses lacunes, il
peut etre precieux selon les circonstances. Nous
passons en revue 75 essais comparatifs sur des
sujets designes au hasard, parus en 1986 dans
trois revues medicales, en cherchant a savoir
quelle importance on y a accordee a la qualite de
la vie dans le jugement des resultats et jusqu'a
quel point cette qualite a bien ete determinee.
Beaucoup des chercheurs se servent a bon es-
cient des methodes dont nous avons parle. Mais
parmi les 55 travaux ou l'on reconnaissait l'im-
portance plus ou moins grande de cette determi-
nation, dans 10 seulement a-t-on eu recours a
des methodes dont la validite et la sensibilite
avaient deja etd demontrees. Nous croyons donc
qu'en depit de sa possibilitd la determination
precise de la qualitd de la vie ne se fait pas
souvent dans ce genre d'essai. Le cadre que nous
proposons permet au chercheur de choisir les
moyens convenant aux buts de son essai et aux
aspects qu'il y privilegie.

Do uring the last decade the importance of
measuring aspects of health status related
to patients' function and subjective experi-

ence has become increasingly recognized. "Quality
of life" has appeared as a label for the measure-
ment of physical and emotional function.' Of
course, quality of life is influenced by many factors
other than one's health, but health researchers are
interested in health-related quality of life. In this
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review we use the term to refer to the wide variety
of subjective experiences related to health, such as
symptoms, physical function and emotional func-
tion.

The focus of interest may be the impact of a
disease or condition on quality of life,2'3 the profile
of dysfunction in a population4 or the relation
between quality of life and prognosis.5 For clini-
cians the impact of medical interventions on how
patients feel and how they function is a crucial
area. Readers of clinical joumals are starting to see
trials in which quality of life is the primary
outcome.6-8

In this article we suggest a taxonomy for
quality-of-life measures, review the approaches to
measurement in clinical trials and their relative
merits, and survey the use of measures in recent
trials. Our discussion, which is built on the contri-
butions of previous authors,19-14 focuses on the
empirical performance of quality-of-life measures
in clinical trials. We present the taxonomy because
we have found it to be a useful conceptual model
for those beginning to learn about the issues in
measurement of quality of life. A summary of the
strengths and weaknesses of the types of measures
is presented in Table I.

Necessary attributes of quality-of-life measures

Three attributes are essential for any instru-
ment to be useful as a measure of outcome in
clinical trials: reproducibility, validity and respon-
siveness.

Reproducibility

A measure is reproducible if it yields the same
results when repeated in stable subjects.
Reproducibility is best measured by repeated ad-
ministration of an instrument to subjects whose
status has not changed.

Validity

The instrument must be measuring what it is
supposed to measure.15-'7 Because there is no gold
standard for measuring quality of life the validity is
established by specifying the domain or dimension
to be measured and the expected relations between
that domain and other variables.

Responsiveness

Investigators want to detect any clinically
important changes in quality of life, even if they
are small. Responsiveness refers to the instru-
ment's ability to do this and is determined by two
properties:"8 reproducibility and changeability (i.e.,
it must register changes in score when a subject's
quality of life improves or deteriorates). If the
responsiveness is unproved and the results of a
controlled trial in which the instrument was used
are negative, either the treatment is not effective or
the instrument is not responsive. Thus, in the
beginning of a trial a questionnaire that has been
proven to be responsive in previous related investi-
gations should be used.

Taxonomy

Generic instruments

Generic instruments are applicable in a wide
variety of populations because they cover the
complete spectrum of function, disability and dis-
tress that is relevant to quality of life. They can be
divided into two major classes: health profiles and
utility measures.

Health profiles: These are single instruments
that measure different aspects of quality of life.
They share a scoring system and can be aggregated
into a few scores or sometimes even one (an
index). As generic measures health profiles are

Table I - Strengths and weaknesses of available measures of quality of life in clinical trials

Measure

Generic instruments*
Health profile

Utility measurement

Specific instrumentst

*Applicable to a wide variety of populE

Strengths

Is a single instrumerit
Has established reliability and validity
Detects differential effects on different

aspects of health status
Allows comparison between interventions

or conditions
Provides single number representing net

imnpact on quality of life
Allows cost-utility analysis

Are clinically sensible
May be more responsive than generic

Instrument

Weaknesses

May not focus adequately on areaz
interest

May not be respornsive

May involve difficulty inr determrinfing utifi,ty
values

Does not allow examination of effect ki-l
different aspects of quality of iHO

May not be responsive
Do not allow comparison betweern

conditions
May be limited in ter-n-P ,)f r'upulai a.

interventions

tFocus on problems associated with specific dtiseases, patient groups or areas of functior.
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designed for use in a wide variety of conditions.
For example, one of the most popular health
profiles, the Sickness Impact Profile (SIP),19 con-
tains 12 categories, which can be aggregated into
two dimensions and five independent categories as
well as into a single overall score. The SIP has
been used in studies of cardiac rehabilitation,20
total hip joint arthroplasty2l and treatment of back
pain.8 Other health profiles include the Notting-
ham Health Profile,22 the McMaster Health Index
Questionnaire23 and a collection of related instru-
ments developed by the Rand Corporation, Santa
Monica, California, for its study of health insur-
ance.24

Health profiles offer a number of advantages.
For example, they allow determination of the
effects of an intervention on different aspects of
quality of life without the need for multiple instru-
ments and thus save both the investigator and the
patient time, and because they are designed for a
wide variety of conditions they can be used to
compare the effects of interventions in different
diseases.

Health profiles also have limitations. They
may not focus on the aspects of quality of life of
specific interest. Inadequate focus will likely result
in an unresponsive instrument that may miss small
but clinically important changes in quality of
life.2526 However, if the intervention is likely to
affect aspects of quality of life included in a health
profile the responsiveness may be adequate. For
example, at least some of the SIP dimensions have
detected differences in outcome between patients
in intervention and control groups in randomized
trials of cardiac rehabilitation20 and between those
who underwent either amputation or limb-sparing
surgery for soft-tissue sarcoma.27

Utility measures: These are derived from
economic and decision theories and reflect the
preferences of patients for treatment process and
outcome. Quality of life is measured as a single
number along a continuum, death being 0.0 and
full health 1.0. The use of these measures in
clinical trials requires measurement of the patient's
quality of life throughout the study.

There are two fundamental approaches to
utility measurement. One is to ask patients a
number of questions about their function and to
classify the patients into one of a number of
categories on the basis of their responses. Each
category has a value assigned to it that has been
established in previous ratings by another group
(e.g., a random sample of the general population).
This approach characterizes the widely used quali-
ty of well-being scale.10'1115

The second approach is to ask patients to
make a single rating of all aspects of their quality
of life.12 This can be accomplished in many ways,
such as the standard gamble, in which subjects are
asked to choose between their own health state
and a gamble that they may die immediately or
achieve full health for the remainder of their lives;
the quality of life is determined by the choices

made as the probabilities of immediate death or
full health are varied. A simplified, more widely
used technique is the time trade-off: subjects are
asked how many years in their present health state
they would be willing to trade off for a shorter life
span in full health.12

A major advantage of utility measures is their
amenability to cost-utility analysis, in which the
cost of an intervention is related to the number of
quality-adjusted life-years (QALYs) gained. But
there are limitations. The measurements can vary
depending on how they are obtained, and thus the
validity of any single measurement is ques-
tioned;28'29 however, the differences between scores
obtained from standard gamble methods and those
from time trade-off methods are seldom great.
Utility measures do not allow the determination of
what aspects of quality of life are responsible for
any changes in utility. Subjects provide a rating
that accounts for both treatment and side effects.
Finally, utility measures at least potentially share
the disadvantage of health profiles in that they
may not be responsive to small yet clinically
important changes.

Utility measures have been found to be re-
sponsive in at least two randomized clinical tri-
als.7'30 Using the quality of well-being scale Toevs,
Kaplan and Atkins7 showed that a program de-
signed to improve compliance with an exercise
regimen among patients with chronic airflow limi-
tation could improve quality of life; the cost of the
program was $24 256 for each QALY gained. In a
double-blind randomized placebo-controlled trial
of auranofin therapy for rheumatoid arthritis both
the quality of well-being scale and a measure
based on time trade-off were found to be highly
responsive (indeed, more so than traditional mea-
sures such as the number of tender or swollen
joints).30

Specific instruments

An alternative approach to quality-of-life mea-
surement is to focus on specific aspects of health
status.17 The rationale for this approach lies in its
potential for increased responsiveness, because
only important aspects of quality of life are includ-
ed. The instrument may even focus on problems
specific to an individual patient.31

The instrument may be specific to the disease
(e.g., chronic lung disease or rheumatoid arthritis),
to a population of patients (e.g., the elderly), to a
certain function (e.g., emotional or sexual function)
or to a given condition or problem (e.g., pain) that
may be caused by various underlying diseases.

In addition to the likelihood of being more
responsive than generic instruments, specific mea-
sures focus closely on areas routinely explored by
physicians. For example, in chronic lung disease a
disease-specific measure of quality of life focuses
on dyspnea, day-to-day activities, fatigue and areas
of emotional dysfunction, such as frustration and
impatience.31
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Disease-specific measures have been devel-
oped for many conditons, such as cardiovascular
disease,32 chronic lung disease,31'33 arthritis34'35 and
cancer,36'37 and can be constructed to reflect a
"single state" (How tired have you been? Very
tired, somewhat tired or full of energy?) or a
"transition" (How has your tiredness been? Better,
the same or worse?).38

Disease-specific instruments have been proven
to be useful in clinical trials.6'31'32 The disadvantage
is that they are (deliberately) not comprehensive
and cannot be used for comparison between condi-
tions or, at times, even between programs.

Use of multiple quality-of-life measures

Clinical investigators are not restricted to
using a single instrument. Much remains to be
learned about optimal ways of measuring quality
of life, and investigators may wish to see how
different instruments perform. Aside from this sort
of inquiry, which focuses on the instruments rather
than the intervention, an investigator may con-
clude that a single instrument will not yield all the
relevant information. For example, utility and dis-
ease-specific measures generate quite different
sorts of data, and an investigator may wish to use
one of each. Determining the relative merits of
different approaches will require further investiga-
tion. Direct comparisons, as conducted by Bombar-
dier, Ware and Russell30 in a trial of oral gold
therapy for rheumatoid arthritis, are likely the best
way to sort out the optimal methods for measuring
quality of life in clinical trials.

Another, somewhat different way to use mul-
tiple instruments is to administer a battery of
specific ones. For example, in a double-blind,
randomized trial of three antihypertensive agents
in the treatment of primary hypertension.39 The
investigators identified five dimensions of health
they wished to measure: the sense of well-being
and satisfaction with life, the physical state, the
emotional state, the intellectual functioning, and
the ability to perform in social roles and the degree
of satisfaction gained from those roles. Even within
these dimensions additional components were
identified. Patients taking one of the three drugs
scored better in general well-being, work perfor-
mance and satisfaction with life. Thus, a clinician's
choice of drug can affect not only the length but
also the quality of the patient's life.

This approach, although comprehensive, has
limitations. First, investigators must find a valid,
responsive instrument for every attribute they wish
to measure. Second, likely only some of the
instruments chosen will show differences between
the treatments. Unless one of the instruments has
been designated as the primary measure of out-
come before the trial starts, interpretation may be
difficult because of different results from the differ-
ent measures. The greater the number of instru-
ments used the more likely one or more will favour
one treatment or the other, even if the treatments

are equally effective. Thus, the probability of
finding an apparent difference between treatments
even though they are equally effective (a error)
increases with each new instrument used. Al-
though this problem may be dealt with through
statistical adjustment for the number of instru-
ments used, such adjustment is seldom done.40

If only a few of the instruments favour an
intervention the clinician may be unsure of how to
interpret the results. For example, in a controlled
trial in which patients with recent myocardial
infarction were randomly assigned to receive stan-
dard care or to follow an exercise program or a
counselling program Mayou and associates41 rated
work, leisure, sex, satisfaction with outcome, com-
pliance with advice, quality of leisure and work,
psychiatric symptoms, cardiac symptoms and gen-
eral health. For almost all of these variables there
was no difference between the three groups. How-
ever, patients in the exercise program were more
satisfied with outcome than the others, families in
the counselling group were less protective, and
patients in the counselling group had a greater
number of work hours and frequency of sexual
intercourse at follow-up 18 months later. We agree
with the conclusion of Mayou and associates41 that
the study did not support the effectiveness of
rehabilitation in improving quality of life. Howev-
er, some might argue that if even some of the
ratings favour treatment the intervention is worth
while. The use of multiple instruments opens the
door to such potential controversy.

Review of quality-of-life measurement in
randomized trials

Methods

To determine the extent and nature of quality-
of-life measurement in randomized trials we exam-
ined such trials published in 1986 in the Annals of
Internal Medicine, the New England Joumal of
Medicine and the American Journal of Medicine.
Studies were included if the subjects were random-
ly allocated to one of two or more altemative
treatments. Studies published in supplements were
excluded. We evaluated each trial according to the
level of importance (as we saw it) of quality of life
as a measure of outcome by using the following
criteria.

* Crucial: Physician cannot make rational
treatment decision without information on the
effect of intervention on quality of life.

* Important: Information on quality of life
likely to aid physician in making optimal treatment
decision.

* Secondary: Information on quality of life
may be of interest but will not likely affect
treatment decision.

* Irrelevant or not feasible.
The extent to which quality of life was actually

measured was evaluated according to the following
criteria.
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*0 At least one instrument of demonstrated
reproducibility, validity and responsiveness was
used.

* An ad hoc or untested instrument was used
to measure quality of life.

*0 No attempt was made to measure quality of
life.

Two of us (G.H.G. and S.J.O.V.V.Z.) evaluated
each article independently. Agreement was quanti-
fied by means of a measure of chance-corrected
agreement. Both x and weighted x, which accounts
for partial agreement, were calculated.4 Quadratic
weights were used in estimating the weighted x

Any disagreement was resolved through discussion
between the two raters.

Results

Twelve randomized trials were found in the
Annals of Internal Medicine,43~ 53 in the New
England Journal of Medicine'839'55-105 and 10 in the
American Journal of Medicine.3'0 14For measur-
ing agreement on the importance of quality-of-life
measurement the x was 0.65 and the weighted x
0.78; for the quality of the measurement used the x
was 0.71 and the weighted x 0.86. Quality of life
was crucial or important in 55 of the trials (Table
II); however, in only 10 of these was a validated,
responsive measure used. Trials involving estab-
lished measures used different approaches: generic
instruments included the health profile (the SIP) in
a trial of the effect of different durations of bed rest
on low back pain' and various utility measures in a
study of oral gold therapy for rheumatoid arthri-
tiS;30 specific instruments included a single one
used in a trial of antacids and cimetidine in the
treatment of nonulcer dyspepsia63 and a battery of
such instruments in a trial of benzodiazepine
withdrawal.91

In 11 trials that had a quality-of-life rating of
crucial no attempt at measurement had been
made.46'47'49'51,74,77,80,82,87,93,97 In six of these trials the
investigators did not measure the effects on quality
of life that would justify treatment decisions but,
rather, chose "substitute" endpoints. For example,
spirometry results were used rather than the mea-
surement of dyspnea in daily activities among
patients with chronic airflow limitation,817 findings

on physical examination rather than pain and
function in daily activities among children with
juvenile rheumatoid arthritis,714 blood pressure
rather than postural symptoms among patients
with orthostatic hypotension,5' exercise capacity in
the laboratory rather than chest pain during daily
activities among patients with angina46 and re-
sponse rates and disease-free survival times rather
than quality of life among cancer patients for
whom chemotherapy did not alter survival.80 In
each case choosing treatment on the basis of study
results requires acceptance of the substitute end-
point. Direct measurement of the relevant quality-
of-life variables would have greatly strengthened
the basis for treatment recommendations from
these studies.

The trials in which quality of life was not
measured despite a rating of crucial included one
in which early discharge of very-low-birth-weight
infants was shown to be safe and less costly than
longer hospital stays.93 However, no attempt was
made to measure the extent to which early dis-
charge disrupted the parents' lives and its impact
on parental anxiety and well-being. In another trial
Mitsuyasu and colleagueS49 demonstrated that
treatment of donor bone marrow with anti-T-cell
antibody reduced the risk of graft-versus-host dis-
ease but decreased engraftment and increased the
risk of relapse; utility measures could have played
a crucial role by providing a common denominator
for different sorts of adverse outcomes and balanc-
ing the potential effects of increased death versus
decreased suffering on the survivors.

The use of untested, ad hoc measures
in 18 studies in which quality of life was
crucial50'52'56 58,60,65,71,84,90,94,96,99,102,104,105,108,109 and an-

other 3 in which it was important43'48'103 is un-
fortunate, because the authors clearly felt that
quality-of-life measurement was important but
for some reason did not select a tested measure.

The use of an ad hoc measure may generate
uncertainty concerning the significance of the re-
sults. For example, Koopmans Summers and co-
workers96 showed improvements in cognitive func-
tion with oral tetrahydroaminoacridine therapy
among patients with Alzheimer's disease. Howev-
er, their reliance on qualitative descriptions of
change in daily function rather than on a number

Table Il Review of charac'teristic's of qu'ality-of-life measures in 75 randomized cl-inical-triaIs 3'43'1by leve'l- of
importance of quality of life as a measure of outcome

No. of trials

Characteristic

Level of Valid and Untested Quality of life
importance responsive measure not measured Total-
Crucial 10' 18 1 1 38
Important -3 13 1
Secondary --88
Irrelevant -1 1 1 12-

Total 10 22 43 7
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of instruments designed to measure behaviour or
functional status leaves doubt as to the clinical
importance of their findings. One might also ques-
tion the clinical importance of interferon therapy
for condylomata acuminata.94

Finally, there have been trials in which qual-
ity-of-life measurement was judged to be impor-
tant (rather than crucial) but was not attempted.
These indude studies of chemotherapy and radio-
therapy48'111 and of antibiotic therapy for the pre-
vention or treatment of infectious complications of
immunosuppression.110,113,114 Fortunately, the value
of quality-of-life measurement in these areas is
becoming increasingly recognized, and a number
of specific validated measures are now avail-
able.36,37

Conclusions

A number of instruments for measuring quali-
ty of life in clinical trials are now available. Each
instrument and study approach has its strengths
and weaknesses, and none is suitable for all
situations. The relative merits of the different
approaches must be further evaluated. Neverthe-
less, instruments that provide accurate, clinically
important information are available for most
health problems for which randomized trials are
conducted, and there are various guidelines for
selecting the appropriate instruments.115

Although quality-of-life measures have been
used with increasing sophistication in some
studies, they are generally underused. When inves-
tigators do measure quality of life they often use
untested, ad hoc measures. Before beginning a trial
researchers should ask themselves if the measure-
ment of quality of life is important. If so, they
should carefully consider the optimal approach
and seek an instrument with established reproduci-
bility, validity and responsiveness.
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