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The Quality of Well-being (QWB) Scale combines preference-weighted mea-
sures of symptoms and functioning to provide a numerical point in-time ex-
pression of well-being that ranges from zero (0) for death to 1.0 for asymptom-
atic optimum functioning. The QWB includes three scales of function: mobil-
ity, physical activity, and social activity. Each step of these scales is associated
with preference weights. Preference adjustments for symptoms are also in-
cluded. This paper describes how this general system was used to evaluate
outcomes in three different clinical conditions: acquired immune deficiency
syndrome (AIDS), cystic fibrosis, and arthritis. In one study, the QWB was
administered to 31 patients participating in evaluation of azidothymidine
(AZT) treatment for AIDS. The QWB system demonstrated substantial benefits
of AZT treatment in comparison to placebo. In a second study, the QWB and a
series of pulmonary function measures were administered to 44 patients with
cystic fibrosis. The QWB was demonstrated to be significantly correlated with
measures of pulmonary function, including FEV, and maximal midexpiratory
flow rate (MMEFR). In addition, there were significant associations between
the QWB and measures of exercise tolerance. In the third study, the QWB and
an arthritis-specific measure were administered to 83 arthritis patients before
and after their treatment. The QWB was at least as capable of detecting clinical
change in this population as was the dlsease-specific measure. For all three
conditions, the QWB considered side effects and benefits of treatment in a
common unit. Clinical trial data are cited to suggest that the QWB is a valuable
outcome measure in arthritis treatment evaluation. We conclude that the QWB
has substantial validity as a general health outcome measure and that the
system can be used with different populations. Key words: quality of well-
being; health status assessment; AIDS; cystic fibrosis; arthritis. (Med Care 1989;
27:$27-$43)
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some of the strengths and weaknesses of little or no impact on mortality rates, and
general health outcome measures and con- important illnesses, such as arthritis, have
siders the issue of general versus disease- relatively little relationship to mortaIity.
specific measures within clinical popula-

tions. Morbidity

Measurement of Health Status The most common approach to health
status assessment is to measure morbidity in

The conceptualization and measurement terms of function or role performance. For
of health status has interested scholars for example, morbidity estimates often include

many decades. Following the Eisenhower work days missed or bed disability days.
administration, a President's Commission Many different approaches to health status

on National Goals identified health status assessment using morbidity indicators have
measurement as an important objective, been introduced. These include, for exam-

Shortly after, John Kenneth Galbraith, in pie, the Sickness Impact Profile (SIP) _ which
The Affluent Society, described the need to represents the effect of disease or disability
measure the effect of the health care system upon a variety of categories of behavioral
on "quality of life." Recent years have seen function, and the RAND health status mea-

many attempts to define and measure sures, which have separate categories for
health status. 1-3Before considering any spe- the effects of disease or health states upon
cific approach, it is worth noting that tradi- physical function, social function, and
tiona[ indicators of "health" have well- mental function. These measures do not in-

identified problems, tegrate morbidity and mortality, although as
each birth cohort ages, mortality cases ac-

Mortality true.
Death is a health outcome, and it is im-

Mortality remains the major outcome portant that this outcome not be excluded
measure in most epidemiologic studies and from any expression of health status. For

clinical trials. Typically, mortality is ex- example, suppose we were evaluating the
pressed in a unit of time. For mortality data effect of Program A, integrated support and
to be meaningful, they must be expressed as treatment, against that of Program B, no
a rate, that is the proportion of deaths from support or treatment, for randomly assigned
a particular cause occurring in some defined groups of very ill, elderly, nursing home res-
time interval (usually a year). Mortality rates idents. Let us suppose that Program A
are often age-adjusted. Case fatality rates maintained patients at a low level of func-

express the proportion of persons who died lion throughout the year, but that in the
of a particular disease divided by the total comparison group (Program B), the sickest
number with the disease (including those 10% died. Looking just at the living in the
who die and those who live). Reporting follow-up, one finds Program B patients to
mortality rates has its advantages. They are be healthier, because the sickest had been
"hard" data (despite some misclassification removed by death. By this standard, the
bias *) and the meaning of the outcome is not program of no supportive treatment might
difficult to comprehend. Despite their many be put forth as the better alternative. With a
advantages, mortality outcomes have some measure that combined morbidity and mot-
obvious limitations. Mortality rates consider taIity the outcome would be very different,
the dead and ignore the living. Many im- because mortality effects would reduce the
portant treatments or programs might have overall health of Program B to a low level. _

$28

- , .



Vol. 27, No. 3. Supplement CLINICALAPPLICATIONSOF QWB

The Value Dimension year in pain is certainly worse than a day in
pain. The final, and perhaps the most often

Scholars have debated the components of neglected, factor is the value or preference
"health" for many centuries, s Sullivan, in a associated withdifferent types of dysfunc-
review of literature from various fields lion.

noted that most concepts of morbidity in- Biomedical investigators often avoid ref-
volved three types of evidence: clinical, erence to values or preferences because
subjective, and behavioral. 7 Clinical out- these constructs are considered not "aden-

comes include clinical judgment, physical tific." However, the value dimension in
findings, laboratory tests, or results of inva- health status is inescapable. Fishburn de-
sive procedures. Clinical evidence is valu- fined value as the quantification of the con-
able if, and only if, it is clearly related to cept of worth, importance, or desirability. _
well-defined behavioral health outcomes. Ultimately, our judgments of the value of

For example, significant abnormalities in health states, and whether one level of
certain blood proteins are of concern only if functioning ls "better" than another level of
these deviations correlate with dysfunction functioning, depend on subjective evalua-

and early mortality. The burden of proof is lions. If we advise individuals to change
on the scientist to demonstrate these associ- their diet to avoid heart disease, we inher-

a_ions, ently assume that the reduced probability of

Subjective evidence includes symptoms heart disease later in life is valued more than
and complaints that are also very important the immediate but enduing mild displea-
in health care. Although symptoms are a sure of dietary change. The phrase "quality
major correlate of health care utilization, not of life" necessarily presumes a qualitative
all symptoms should be given equal weight, judgment.
because the number of symptoms does not

necessarily depict the severity of health Behavioral Dysfunction
status. For example, an adult with an acute
24-hour flu may have an enormous number When Sullivan 7reviewed the literature on
of symptoms. Although these can include health measurement more than 20 years
nausea, headache, cough, sneezing, aches ago, he emphasized the importance of be-
and pains, vomiting, and diarrhea, it is not havioral outcomes. Bolstered by the accom-
clear that this condition is more severe than plishments of behavioral scientists, a con-
the single symptom of a very severe head- vincing argument was developed suggesting
ache. that behavioral indicators such as absen-

Several factors need to be considered, teeism, bed-disability days, and institutional

First, we must determine the degree to confinement will be the most important
which the symptoms limit functioning. One consequences of disease and disability. Per-
individual with the following five symp- formance of activities at different ages could
toms--an itchy eye, a runny nose, cough- be compared to societal standards for these

ing, fatigue, and headache--may still feel behaviors. Restrictions in usual activity
well enough to work and to perform all were seen as prima facie evidence of devia-
usual activities. Another person with the don from well-being. Many other investiga-

single symptom of a severe headache may tors have focused on point-in-time mea-
be limited to bed and not be able to move sures of dysfunction as measures of

around. Would we want to call the person health, 3'_'_ and these clearly are crucial in
with five symptoms less well? Another di- .our quantification of health.
mension is the duration of the symptoms. A It is important not to neglect what will
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happen inthefuture.The spectrumofmed- Health-related Quality of Life
icalcarerangesfrom publichealth,preven-

tivemedicine, and environmental control The objectives of health care are twofold.

through diagnosis to therapeutic interven- First, health care and health policy should
lion, convalescence, and rehabilitation, increase life expectancy. Second, the health

Many programs affect the probability of oc- care system should improve the quality of
currence of future dysfunction, rather than life during the years that people are alive.
altering current functional status. In many Consider various measures in health care in

aspects of preventive care, for example, the light of these two objectives. Traditional
benefit of the treatment cannot be seen until biomedical indicators and diagnoses are im-
many years after the intervention. A sup- portant to us because they may be related to

portive family that instills proper health mortality or to quality of life. We prefer the
habits in its children, for example, may also term health-related quality of life to refer to
promote better health in the future, yet the the impact of health conditions on function.

benefit may not be realized for years. The Thus, health-related quality of life may be
concept of health must consider not only the independent of quality of life relevant to

ability to function now but also the proba- work setting, housing, air pollution, or simi-
bility of future changes in function. A per- lar factors. I'
son who is very functional and asympto- Numerous quality-of-life measurement

matic today may harbor a disease with a systems have evolved during the last 20
poor prognosis. Thus, many individuals are years. These systems are based primarily on
at high risk of dying from heart disease even two different conceptual approaches. The
though they are perfectly functional today, first approach grows out of the tradition of
Should we call them "healthy?" The term health status measurement. In the late
"severity of illness" should take into consid- 1960s and early 1970s, the National Center
eration both dysfunction and prognosis, for Health Services Research funded several

Many medical treatments may cause major projects to develop general measures
near-term dysfunction to prevent future of health status. Those projects resulted in
dysfunction. For example, coronary artery the Sickness Impact Profile (SIP), s the Qual-
bypass surgery causes severe dysfunction ity of Well-being Scale, _- and the General
for a short time, yet the surgery is presumed Health Rating Index. The latter measure,
to enhance function or decrease mortality at originally developed at Southern Illinois

a Iater time. Patients may be incapacitated University, was adapted by the RAND Cot-
after myocardial infarction and restricted to poration under grants from the office of the

coronary care units. Yet the treatment iS de- Assistant Secretary for Planning and Evalu-
signed to help them achieve better future ation (ASPE; of the Department of Health
outcomes. Papanicalau (Pap) smears and and Human Services) and has become
hysterectomies are performed to decrease known as the RAND Health Status Mea-

the probability of future cancer deaths, sure. 9 These efforts usuaily involved exten-
Much of health care involves looking into sive multidisciplinary collaboration between

the future to enhance outcomes over the life behavioral scientists and physicians and,
span. Therefore, it is essential to divide perhaps not surprisingly, most are focused
health into current and future components, on the impact of disease and disability on
We prefer the term "prognosis" to describe function and observable behaviors, such as ....

the probability of transition among health performance of social role, ability to get
states over the course of timeJ ° around the community, and physical func-
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tioning. Some systems include separate decision-theory,approach. The psychomet-

components for the measurement of social tic or profile approach attempts to provide
• and mental health. All were guided by the separate measures for the many different

World Health Organization's (WHO)defini- dimensions of quality of life. Perhaps the
lion of health status: "Health is a complete best known example of the psychometric
state of physical, mental, and social well- tradition is the SIP, which is a 136-item
being and not merely absence of disease. "'_ measure that yields 12 different scores. The

The second conceptual approach is based scores are displayed as a profile similar to a
on quality of life as something independent Minnesota Multiphasic Personalitv [nven-
of health status. Some investigators now use tory (MMPI).
traditional psychologic measures and call The decision-theory approach attempts
them "quality-of-life" outcomes. For in- to weight the different dimensions of health
stance, Follick et al. TMsuggest that quality of to gain a single unitary expression of health

life represents psychologic status in addition status. Supporters of this approach argue
to symptoms and mortality. In fact, most that psychometric approaches fail to con-
investigators believe that symptoms and sider that different health problems are not
mortality do represent quality of life. 15 of equal concern: 100 runny noses are not
Croog et al. _ used a wide variety of out- the same as 100 severe abdominal pains. '5
come measures and collectively referred to Not uncommonly, experimental trials using

them as "quality of life." These measures the psychometric approach will find that
included the patients' subjective evaluation some aspects of quality of life improve
of well-being, physical symptoms, sexual whereas others get worse. For example, a
function, work performance and satisfac- medication might reduce high blood pres-
tion, emotional status, cognitive function, sure but also be associated with headaches
social participation, and life satisfaction, and impotence. The decision-theory ap-
Other investigators, including Hunt and col- proach attempts to place an overall value on
leagues tr regard quality of Iife as subjective health status by weighting the different all-
appraisals of life satisfaction. [n summary, a mensions and combining them into an ag-
wide variety of different dimensions has gregate quality score on the grounds that the
been described as "quality of life." AI- quality notion is the subjective evaluation of
though agreement is lacking on which di- observable or obiective health states. It thus
mensions should be considered the stan- aims to provide an overall summary mea-
dard for assessing quality of life in research sure of quality of life that integrates subjec-
studies, recurrent themes in the method- live function states, preferences for these

o[ogic literature can assist in the evaluation states, morbidity, and mortality.

of existing instruments.
Disease-Specific Versus General Measures

UnidimensionalVersus Multidimensional Most health-related quality-of-life mea-Constructs
sures are designed for use with any popula-

Although all experts agree that quality of lion. Some investigators feel it is necessary
Iife is a multidimensional construct, they to develop quality-of-life measures for spe-
debate whether outcome measures must cific diseases, such as cardiovascular dis-

necessarily represent this multidimensional ease. For •example, The RAND Corporation
structure. Quality-of-life assessment can Health Insurance Experiment has produced

take essentially one of two major ap- a series of booklets describing the ¢onceptu-
proaches: a psychometric approach and a alization and measurement of "physiologic
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health." Each booklet describes the prob- represent different age groups and clinical
lems in conceptualization and measurement characteristics: One group is from the center

of a specific condition, such as coronary of the life span (acquired immune deficiency .
heart disease, syndrome, or AIDS); one group is young

The rationale underlying these measures (cystic fibrosis); and one group is older (ar-
is largely, but not exclusively, clinicai and thritis). One group is characterized by clini-
suggests that specific medical conditions cal outcomes that combine mortality and
have very specific outcomes--an advantage morbidity (AIDS) whereas one group is
to clinicians. For example, heart patients are characterized by high morbidity but low
evaluated according to ejection fractions, mortality (arthritis).

blood gases, etc. In addition to general The QWB Scale combines preference-
physiologic indicators, quality-of-life mea- weighted measures of symptoms and func-
sures are also designed specifically for par- tioning to provide a numerical point-in-time
ticular disease groups. This is best repre- expression of weU-being that ranges from

sented in the arthritis literature, where sev- zero (0) for death to one (1.0) for asympto-

eral measures have appeared in recent matic optimal functioning, i.e., higher scores
years.Ls represent better health. Table 1 presents the

In criticizing disease-specific approaches, symptom-problem complexes (CPX) and

many investigators believe that all diseases their preference weights. Using these
and disabilities affect overall quality of life. symptoms does not require any assump-
[n fact, the purpose of quality-of-life mea- t-ions either about the intensity or the dura-
surement is not to identify clinical informa- tion of the symptoms and problems, or
lion relevant to the disease. Instead, it seeks about the underlying pathology. The mea-
to determine the impact of the disease on sure simply indicates the symptom's pres-
general function. For example; a lower ejec- ence or absence on a given day.
t-ion fraction may be associated with short- The QWB has three function scales: me-

hess of breath, weakness, and increased risk bility (MOB), physical activity (PAC), and

of mortality. Medications used to control social activity (SAC). Each step of these
cardiovascular diseases might cause head- scales has its own associated preference
aches, irritability, and general confusion. By weight. These are recorded in Table 2 along
focusing too specifically on clinical torte- with the single-day QWB calculating for-
lates of disease, it is argued, the general im- mula (Formula 1). In the General Health

pact is overlooked. Conversely, general Policy Model (GHPM), the QWB inputs are
quality-of-life measures adequately capture integrated with terms for the number of
a wide variety of dysfunction associated people affected and the duration of time af-

with cardiovascular diseases. This dysfunc- fected to produce the output measure,
lion might be in many different systems and which is known as the "well-year" (For-
recognized in symptoms such as confusion, mula 2).

tiredness, sexual impotence, and depres- Over the last 15 years, operational com-
sion. These outcomes may not be specific to ponents have been defined for the GHPM
the disease condition, to aid evaluation and resource allocation for

any public issue concerning health. An early
The Quality of Well-being Scale conceptual paper demonstrated that well-

years are the necessary and final result of
In this report, we apply a general health- applying expected utility (decision) analysis

related quality-of-Iife measure in three din- to treatments and policies. 1° The level of
ical populations. The clinical populations wellness at particular points (or over short
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TABLE 1. List of Quality of, Well-being General Health Policy Model Symptom/Problem
Complexes (CPX) with Calculating Weights

CPX
No. CPX Description Weights

I Death (not on respondent's card) -0.727
2 Loss of consciousness such as seizure (fits), fainting, or coma ("out cold" or -0.407

"knocked out")
3 Burn over large areas of face, body, arms or Iegs -0.387
4 Pain, bleeding, itching, or discharge (drainage) from ,sexual organs--does not -0.349

include normal menstrual bleeding
5 Trouble learning, remembering, or thinking clearly -0.340
6 Any combination of one or more hands, feet, arms, or legs either missing, deformed -0.333

(crooked), paralyzed (unable to move), or brokenmincludes wearing artificial
limbs or braces

7 Pain, s_iffness, weakness, numbness, or other discomfort in chest, stomach -0.299
(including hernia or rupture), side, neck, back, hips, or any joints or hands, feet,
arms, or legs

8 Pain, burning, bleeding, itching, or other difficulty with rectum, bowel movements, -0.292
or urination (passing water)

9 Sick or upset stomach, vomiting, or loose bowel movement, with or without fever, -0.290
chills, or aching all over

I0 General tiredness, weakness, or weight loss -0.259
I 1 Cough, wheezing, or shortness of breath with or without fever, chilis, or aching -0.257

all over
12 Spells of feeling upset, being depressed, or crying -0.257
L3 Headache, dizziness, _nging in ears, or speils of feeling hot, nervous, or shaky -0.244
I4 Burning or itching rash on large areas of face, body, arms, or legs -0.240
15 Trouble talking such as lisp, stuttering, hoarseness, or being unable to speak -0.227
16 Pain or discomfort inone or both eyes (such as burning or itching) or any trouble -0.230

seeing after correction
17 Overweight for age and height or skin defect of face, body, arms, or legs such as -0.188

scars, pimples, warts, bruises, or changes in color
18 Pain in ear, tooth, jaw, throat, lips, tongue: several missing or crooked permanent -0.170

teeth--includes wearing bridges or false teeth: stuffy, runny nose: or any trouble
hearing--includes wearing a hearing aid

I9 Taking medication or staying on a prescribed diet for health reasons -0.144
20 Wore eyeglasses or contact lenses -0. I 01
21 Breathing smog or unpleasant air - 0. l 0 l
22 No symptoms or prob{ems (not on respondent!s card) -0.000
23 Standard symptom/problem -0.257

From Kaplan RM. Anderson JP. In: Walker S. ed. Quality of life: Assessment and applications. London: MTP
Press, 1988.

intervals) is combined with prognoses consumer preferences for health states, and

(transition rates or probabilities) generated time dimension to create a standardized

by the underlying disease or injury under program output, i.e., dollars per well-year.
different treatment conditions. Well-years This single evaluative expression allows the

result from integrating the level of wellness, outputs of different health programs to be

or health-related quality of life, over the life compared directly with one another.

expectancy. Although the QWB system has been used

A major advantage of the GHPM analysis in a variety of policy analyses and has un-

is that it integrates many diverse health sys- dergone considerable methodotogic devel-

tern inputs, such as dollar costs, dollar say- opment, its application in clinical popula-

ings, discount rates, morbidity, mortality, lions has been somewhat limited. This re-
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TABLE 2. Quality of Well-being General Health Policy Model and Sample Calculation

Step No. Step Definition Weight

Mobility scale (MOB)
5 No limitations for health reasons -0.000
4 Did not drive a car, health related: did not ride in a cat as usual -0.062

for age (15 yr) (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 activityscale (PAC)

4 Nolimitationsforhealthreasons -0.000
3 In wheelchair, moved of controlled movement of wheelchair -0.060

without help from someone else, or had trouble or did not try,
to lift, stoop, bend over, or use stairs or inctines (health
related) andor limped, used a cane, crutches, or walker
(health related), andor 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 inbed, chair,
or couch for most or all of the day (health related)

Social activity scale (SAC)
5 No limitationsfor heaIthreasons -0.000
4 Limited in other (e.g., recreational) role activity (heaith related) -0.06l
3 Limited in major (primary,) role activity (health related) -0.06l
2 Performed no major role activity (hea[th related) but did -0.061

perform seIfcareactivities
1 Performed no major role (health related) and did not perform -0.106

or had more trouble than usual in performance of one or
more self-care activities (health related)

Calculating formulas
Formula 1: Point-in-time well-being score for an individual (W):

W = I + (CPXv,'t) + (MOBwt) .- PACwt + SACwt,

where wt is the preferertce-weighted measure for each factor and CPX is the symptom/problem complex. For
example, the W score for a person with the following description profile may be calculated for one day as follows:

Quality of Welt-being
Element StepDefinition Weight

CPX-J. I Cough, wheezing, or shortness of breath, with or without fever. -0.257
chills, or aching all over

MO8-5 Nolimitations -0.000
PAC-1 In bed. chair, or couch for most or all of day (health related) -0.077

SAC-2 : Performed no major role activity (health related) but did -0.061
perform seifcare.

W = 1 + -0.257 _- -0.000 + -0.007 + -0.061 = 0.605

Formula 2: Well years (WY) as an output measure:

WY = [No. of persons x (CPXwr + MOBwr + PACwt + SACwr)] "< time

From Kaplan RM. Anderson JP. In: Walker S. ed. Quality of life: Assessment and applications. London: MTP
Press, 1988,
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port presents new data on applications of of 145 AZT recipients. The incidence of op-
the QWB system in three clinical popula- portunistic infections was also significantly
tions: AIDS, cystic fibrosis, and arthritis, reduced among AZT recipients. Thus, in

certain groups of patients, AZT may pro-
Clinical Populations for QWB foundly lower both mortality and morbid-

Applications AIDS lty.- However, serious side effects are fre-
quently associated with AZT, includingAIDS has commanded great attention as a

new infectious disease that is increasing at a anemia, neutropenia, nausea, myalgia, in-
logarithmic rate and is uniformly fatal. As of somnia, and severe headache. Nearly one
March 1988, a total of 81,433 AIDS cases third (31%) of patients who received AZT

had been reported from 133 nations world- required blood transfusions for anemia.::
wide. In the United States, 55,167 cases

have been reported. _9 Between 1 and 1.5 Local Trial
million Americans are estimated to be in-

fected with the AIDS virus, now known as In the San Diego arm of the multicenter

the human [mmunodeficiency virus (HIV). :° AZT trial, Wu et al, obtained outcome data
In addition to opportunistic infections using the QWB and the Kamofsky Perfor-

and malignancies that define AIDS, HIV in- mance Status measure. 23The participants in
fection may cause a broad range of disease, the study were 31 patients (27 male, 4 re-
including persistent lymphadenopathy, male) with a clinical diagnosis of either
thrombocytopenia, immune complex dis- AIDS or severe AIDS-related complex

ease, wasting, various constitutional syrup- (ARC). They were randomly assigned to re-
toms, and HIV neurologic diseases. The ira- ceive AZT treatment or placebo and were
pact of HIV infection on functioning is evaluated using the QWB before beginning
equally diverse. For example, HIV infection the trial and at eight follow-up visits over
may result in fatigue, arthritis, blindness, the next 52 weeks. The value of the treat-
memory loss, or paraplegia. Treatments for ment was estimated using the repeated

measures analysis of variance (calculatedHIV infection should be designed to prevent
early mortality and to reduce morbidity using a general linear model).
during periods before death. The baseline characteristics of the sub-

Because of the major public health threat jects are given in Table 3. The patients were
associated with AIDS, efforts to find new divided into those with CD4 cell (also

known as T, lymphocytes or T-helper cells)therapeutic approaches to manage this seri-
ous condition have been intense. In this counts less than or greater than 100 X 109/

section we report preliminary data using the L. Patients in both groups were comparable
QWB system in an experimental trial evalu- at baseline with regard to age, CD4 group,
ating azidothymidine (AZT)" treatment for sex, diagnosis (AIDS or ARC), Karnofsky
AIDS patients, score, and QWB (t-test and chi-square, P

> .15). The mean initial CD4 count was sig-AZT has been available by prescription
since September 1987. Its use in treating pa- nificantly higher in the AZT group (P < .03).
tients with advanced HIV infection is predi- For the QWB measure, the repeated mea-

cared on the encouraging results of early sures analysis of variance (ANOVA)
clinical trials. In the recently completed showed a significant effect of time (F 8/I72
mutticenter phase II AZT trial, 19 of 137 = 9.97, P < .0001). The interaction between
placebo recipients died as compared with 1 group and time of testing (F 8/172

= 4.01, P < .0002), illustrated in Figure 1, is

• Azidothymidine (AZT) is also known by the ge- the crucial component in evaluating treat-
neric name zidovudine (ZOV). ment effectiveness. It suggests that there
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TABLE 3. BaselineCharacteristicsofPatientsinSan Diego Arm ofAZT Trial

Characteristics AZT Placebo Total Pvalue

N 16 15 31
Male 14 13 27
Female 2 2 4
Mean Age 36.9 34.7 35.8 >.54
N AIDS 5 8 13
N ARC 11 7 18
CD4<100 9 8 17

>100 7 7 14
Mean CD4 188*-_198 116 _ 106 <.03
Mean QWB .6486 "- .0735 .6340 __ .0844 >.60

AIDS: acquired immune deficiency syndrome, ARC: AIDS-related complex, CD4: also known as T, lymphocytes
or T-helper cells, QWB: Quality of Weft-being Scale.

was a differential rate of change between years. Average survival has now increased

AZT treated and control groups. As Figure 1 to 26 years and, although there is no cure,

demonstrates, QWB scores remained rela- life expectancy for CF patients continues to

tively constant over the course of time for improve.

the AZT group, while they declined sub- Clinical studies of CF typically use pul-

stantially for the placebo group, monary function tests, chest roentgeno-

These resuIts suggest that the QWB can grams, and clinical judgment to assess

detect strong treatment effects associated treatment effectiveness. Although pulmo-

with AZT treatment. One advantage of the nary function testing and exercise evaiua-

QWB system is that it allows the expression tions provide objective physiologic mea-

of program benefits in terms of well-year sures of disease severity, they may not be

units and the comparison of treatment aI- sensitive to important aspects of disease

tematives that are very different from one progression and treatment effects. During

another. In the AZT trial, the placebo- acute exacerbations of pulmonary infection,

treated group experienced substantial mor- CF patients are commonly treated with po-

taiity and greater morbidity than the AZT tent intravenous aminoglycoside antibiotics.

group. Neither measures of mortality alone Although these antibiotics may reduce the

nor of morbidity alone were as capable of infection and improve pulmonary function,

detecting the potent treatment effect of this they may have undesirable side effects, in

medication as the QWB. Further, the corn- some cases causing irreversible deafness or

prehensive measure takes the side effects of renal dysfunction.

AZT into account and expresses outcome as Thus, although measures of outcome in

the net benefits minus adverse effects, terms of pulmonary function may show im-

provement in that clinical domain, an over-

Cystic Fibrosis all measure of well-being should consider
both the benefits and consequences of the

Cystic fibrosis (CF) affects approximately powerful treatments. Furthermore, many of

30,000 Americans, has a prevalence of I in the important consequences of CF may be
2,000 live births, and is the most common overlooked with traditional measures and

inherited cause of early death. When the pulmonary function tests. These include

disease was first described 50 years ago, upset stomachs, headaches, chest pain,

virtually all patients died before the age of 2 bone and joint pain, coughing, and short-
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FIG. l. QWB outcomes of AIDS patients treated with AZT or placebo.

hess of breath. Considering the goals of ex- tients. =4They administered the QWB to 44
tending life and improving quality of life, a patients (19 female, 25 male) who ranged in
general health status measure seems quite age from 7 to 36 years (mean = 16.5, SD
appropriate for studies of CF patients. = 6.9 years) and represented a wide diver-

Physicians caring for CF patients have sity of severity of their pulmonary, disease.
expressed considerable interest in develop- Pulmonary function was measured using
ing quality of life outcome measures for standard spirometric methods defined by
their patients. The goal of any treatment the guidelines of the Snowbird confer-
program for patients with CF should be to ence. :5
improve, or at least prevent the deteriora- QWB scores were plotted against two rep-
tion of, the quality of life. Because death is resentative tests of pulmonary function:
an important outcome in CF, measures that forced expired volume in one second (FEVt)
integrate mortality and morbidity are and maximal midexpiratory flow rate
needed. Currently, CF patients are Wpically (MMEFR). The QWB also was administered
rated on the basis of simple clinical judg- to 15 patients who performed progressive
ment scales, but the QWB is now used in exercise tests; their scores were plotted

several CF centers, against one representative test of exercise
In preparation for a clinical trial evaluat- tolerance (peak oxygen consumption, VO2

ing exercise treatments for C? patients, Or- max). Two-dimensional scatter plots for
enstein and his colleagues completed a these relationships showed highly signifi-
QWB validity study for a group of CF pa- cant associations between the QWB scores
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and measures of pulmonary function and AIDS. Second, many published arguments
exercise tolerance. These correlations are favor disease-specific measures of arthritis
summarized as follows: over general outcome measures. We sum-

Criterion Correlation P marize the results of a published clinical
trial and present new evidence that the gen-FEV. 5518 .000 I

MMEFR .4793 .001 eral QWB performs as well as disease-spe-
VOzmax .3778 .0I cific measures in capturing clinical changes.

Clinical outcomesin studies of rheuma-

These pilot: data strongly.indicate the use- tology have been difficult to evaluate. _s.''

fulness of the QWB for CF patients. One of Clinical measures often include joint tender-
the values of the QWB is that it is not age- hess, gTip strength; and joint circumference.

specific; indeed, the associations appeared Some studies show that often the reliability
to be equally strong for CF patients across of these measures is poor. 27 Fries 2s ques-
different age groups. As with patients with tioned _he relevance and reliability of vat-
chronic obstructive pulmonary disease ious traditional outcome measures, indud-

(COPD), the correlation between pulmo- ing laboratory measures of erythrocyte sedi-
nary function and QWB score among CF mentation rate (ESR), latex fixation tiler,

patients is substantial. The QWB was signif- and hemoglobin, since rheumatoid arthritis
icantly correlated with traditional outcome (RA) patients may develop serologic abhor-
measures such as pulmonary function and realities that do not precisely coincide withexercise tolerance. However, the correlation

joint inflammation.:9 In addition, Fries sug-
was not perfect (r < 1.0), indicating that gested that traditional clinical measures
QWB captures aspects of life quality in ad- such as grip strength, walking time, and pa-
dillon to pulmonary function. Pulmonary tient global assessment are merely surro-
function and exercise testing do provide oh- gates for true outcome in arthritis, which, he
jective measures of disease severity and pro- argued, are disability, physical discomfort,

gression. However, they may not be sensi- and financial loss. He asserted that pain and
live to many other important aspects of the functional outcomes are most meaningful to
disease and within the same level of pulmo- the patients. Patients strive for extended life
narv function, patients may show consider-

expectancy and for improved function dur-
able variability in their daily activities.

ing the years they are alive. Laboratory find-
These early data suggest that the QWB has

ings may predict this dysfunction and are
validity as an outcome measure in this spe- important only _or that reason.
cific clinical population. In clinical trials,
CF-specific measures may also be used even
though the use of a general measure allows Arthritis-specific measures

the cost-utility for interventions in this pa- Most health-related quality-of-life mea-
dent population to be compared with those sures developed before 1980 were designed
for populations that suffer from different for use with any disease. Recently, some in-
clinical conditions, vestigators have promoted using disease-

Arthritis specific quality-of-life measures, usually by
combining a general measure with disease-

,arthritis is the major cause of activity lira- specific measures. Nowhere is there a better
itation in the United States. We consider ar- example of this interplay than in research
thritis in this report for two reasons. First, on rheumatoid arthritis. Investigators study-
arthritis has relatively little impact upon ing new treatments for arthritis have devel-
mortality in contrast to cystic fibrosis and oped a series of quality-of-life measures that
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apply only to patients with arthritis. This TABLE4. Point in Time Correlations Between
field was reviewed in a special issue of the QWBand AhMS

fournal of Rheumatology in I982. Most of the AIMS- AIMS- AIMS-
new scales have been adapted from ADL 3° Variable QWB Pys Pain Psych
or other functional status measures, 3t but

QWB t.00 -.57 -.40 -.17
they typically include a series of items that AIMS-

specifically measure the impact of arthritis Pvs 1.00 .46 .33
on daily functioning. AIMS-Pain 1.00 .34

Despite the wide variety of arthritis-spe- AIMS-
cific measures now available, it is unclear Psych 1.00

whether they have advantages over tradi- QWBis Qualityof Well-beingScale;AIMS is Arthri-
tional nondisease-specific approaches, tis Impact MeasurementScale(AIMS-Pys is the physi-
There are several difficulties. First, arthritis- ca{ dimension, and Psych is the psychologic dimen-

specific measures may overestimate the ira- sion).
pact of innovative arthritis treatments, be-

cause they are not sensitive to many of the and pain level. The scaling properties, reli-
side effects of arthritis treatments on non- ability, and validity of the AhMS have been
muscuIoskeleta{ systems. For example, oral studied extensively, 3='_3and it is widely re-

gold therapy may cause gastrointestinal dis- garded as a representative arthritis-specific
turbances that may be severe on occasion, measure.

and anti-inflammatory and immunosup- The matrix of correlations between var-

pressive drugs can cause a variety of side ious pairs of measures is given in Table 4.
effects. Because measures that focus only on Higher QWB scores would be expected to be
arthritis symptoms and dysfunction may associated with lower AIMS scores, because

neglect some of the consequences of treat- high QWB scores represent good function

ment, global measures are better able to whereas the other high scores represent
capture the net side effects as well as bene- poor function. The QWB shows substantial
fits. negative correlations with the other men-

To compare a general with a specific sures (Table 4). The largest correlation

measure, we administered both the specific (-.57) was between the QWB and the phys-
Arthritis Impact Measurement Scale (AIMS) ical function component of the AIMS. Dy-

and the general QWB to 83 adults who were namic correlations based on changes be-
being treated for various musculoskeletal tween introductory and follow-up inter-
disorders, including osteoarthritis, rheuma- views are shown in Table 5. These
told arthritis, and back pain. Each patient
was evaluated twice--at the initiation of

T.-',Bt.E5. Dynamic time Correlations Between
treatment and again 2 to 4 weeks later. The QWB and AIMS
AIMS is a multidimensional health index

AIMS- AIMS- AIMS-
designed at the Multipurpose Arthritis Variable QWB Pvs fain Psych
Center (MAC) at Boston University; it is in-
tended to measure physical health and so- QwB 1.00 -.28 -.28 -.32

cial and psychologic welt-being specifically AIMS-Pys 1.00 .20 .34
in patients with arthritis. It consists of 66 AIMS-
questions divided into nine scales with four Pain 1.00 .39

AIMS-to seven items in each scale. These scales are
Psych 1.00

combined into three health status compo-

nents: physical function, psychologic status, Note: See Table4 for definitions.
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FIG. 2. Scatterp[ot of dynamic correlations between QWB and AlMS physical.

correlations evaluate whether clinical AIMS plotted against changes in the QWB;
changes, assessed by different measures, go they suggest that the two measures may be
in the same direction. Changes in the QWB tapping something different. The AlMS
are significantly associated with changes in physical function change varies consider-
the physical and the psychologic compo- ably among those patients who show no
nents of the AIMS scale, change on the QWB. Conversely, the QWB

The data in Figure 2 illustrate changes in varies greatly for patients who show no

the physical function component of the change on the ALMS. Changes in the QWB
were well explained by changes in the AIMS
factors (F 3/75 = 5.06, P < .003) with each

TAst.E6. Pretreatmentversus Posttreatment AIMS score contributing about equal
Changes in QWB and AIMS Measures weight. Table 6 shows that there was a sig-

nificant improvement on all measures.
Time However, the effect size for the QWB was

Variable Pre Post t p exceeded only by that for the psychologic

component for the AIMS.
QWB .609 .647 -3.74 .00t In summary, we _nd substantial evidence
AIMS-Pys 2.b7 ...9 3.56 .001 that a general quality-of-life measure canAIMS-Pain 5.06 4.4I 2.90 005

AlMS-Psych 3.09 2.5t 4.51 .00i tap many of the same outcomes that are
captured in disease-specific measures of at-

See Table 4 for definitions, thritis.
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Clinical Trial Applications. Clinical .023 translates into 2.3 well-years for each
trials of rheumatoid arthritis treatments 100 patients who maintain the difference
have considered a wide variety of end- for 1 year. The entire continuum from death

points. Traditionally clinical outcomes, such to optimal health is represented on a 0 to 1.0
as degree of synovitis, are assessed typically scale in the QWB so that 0.023 represents a .....
by measuring joint swelling or tenderness, change of 2.3%. The differences observed in
The degree of inflammation may be evalu- the auranofin trial are important especially
ated by noting the duration of morning when compared with changes produced
stiffness or the extent of laboratory abhor- through other medical treatments. We be-
malities. Functional measures, such as grip lieve that a major advantage of the QWB
strength and time to walk 50 feet, also may will emerge as newer trials use it to compare
be measured. Speakers at an international treatment effectiveness. For example, it may
conference on outcome measurement in at- be possible to say that treatment X produces
thritis, however, suggested that compre- 10 well-years per 100 patients four times
hensive assessment of quality-of-life out- "better" than gold) or that treatment Y pro-
comes was highly desirable) 4 duces 1 well-year (i.e., not as effective as

Such assessments were obtained in a re- gold).
cent mul_icenter _al studying 300 patients
who were randomly assigned to therapy Discussion
with oral gold (auranofin) or a placebo. General quality-of-life measures have
Among a wide variety of traditional and disadvantages and advantages for clinical
non_raditional measures used in that study, outcome studies. One unavoidable disad-
the QWB was found to be quite sensitive to vantage is that they may miss some impor-
clinical change. The group that received tant improvement that is specific for a par-

placebo demonstrated essentiaily no change ticular population. Some observers also
in the QWB scores, whereas the group re- have argued that general measures are less
ceiving auranofin showed a mean improve- sensitive to clinical change. Our data do not
ment of 0.023; this difference was highly support this assertion.
statistically significant P > .005. Auranofin The general outcome measures appear to
does not reach pharmacologically effective capture clinical change, as well as, if not
levels for about 2 months, and QWB scores better than, disease-specific measures--a
for the treatment and placebo groups begin distinct advantage. This observation ap-

to diverge at about this time. Considering pears to be counter intuitive, but careful in-
the many measures used in the trial, the spection of the QWB questions provides a
percentage of variance accounted for with reasonable explanation. For example, an ar-
the QWB measure was among the more sig- thritis patient who is unable to button his
nificant. Traditional clinical measures, such shirt will need help with self-care. This pa-
as the 50-foot walk and duration of morning tient may not see himself or herself as re-
stiffness, were not statistically significant, quiring assistance but may be willing to

although they did favor the auranofin admit to difficulty with the task. The subtle
group. [n addition, simple self-ratings by differences are recognized better by the
both patients and physicians failed to detect QWB than by disease-specific measures.
the significant effect. However, a significant The general measure may perform more
network of associations emerged suggesting precisely because the questions have been
that the QWB was associated with similar systematically studied and revised on the
measures of general function. 3s basis of thousands of administrations with

What is the clinical meaning of a differ- heterogeneous groups of patients and non-
ence of .023 on the QWB? A difference of patients. Our current results appear to con-
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trast with those of Liang and colleagues 3_ asymptomatic optimum functioning). Level
who suggested that the QWB is less efficient of wellness at particular points in time are
than the AIMS in detecting improvement in governed by the prognosis (transition rates
pain level and function in patients with at- or probabilities) generated by the underly-
thritis. However, the same authors found ing disease or injury. Well-years result from
that the QWB was more efficient than sev- integrating the level of wellness, or health-
eral other specific measures in detecting related quality of life over the life expec-
functional improvement on other global tancy.
measures. Unfortunately, the Liang results The QWB system has been criticized be-

are difficult to interpret because the re- cause it has seen fewer clinical applications
ported mean QWB score in this study was than have other health-related quality-of-
33.3, a value that is theoretically impossible life measures. In this article, we suggest that
to obtain, the QWBhas substantial potential for clini-

A major advantage of the general ap- caI research. In comparison to other mea-
proaches is that they allow the expression of sures, it may be more capable of generating
program benefits in terms of well-year data that can be used in policy analysis, par-
units. Using these common units, one can ticularly when comparisons across very. dif-
compare treatment interventions that are ferent treatment options are analyzed.
very different from one another. For exam- However, because the QWB system is less
pte, consider the impact of therapies for capable of pin pointing the specific aspects
AIDS and arthritis. The treatment of rheu- of function that are affected by diseases and

matoid arthritis using auranofin produces a their treatments, the GHPM may be better

net difference of about .023 QWB units per suited for comparisons between treatments
patient. The mean difference between AZT or conditions that have different specific
and placebo-treated AIDS patients was .47 objectives. It allows tradeoffs between risks
QWB units at the final follow-up assess- and benefits that are typically expressed in

ment. To date, the AZT effect is the largest different units. Other measures such as the
one observed in studies of medical, surgical, SIP may be better suited for helping clini-
or behavioral treatments. The treatment of clans identify which specific aspects of
AIDS with AZT is also considerablv more function are affected by the disease or

costly than the treatment of arthritis pa- treatment.
tients with auranofin. Yet the duration of Considerably more research on the valid-
the benefit for arthritis patients may be ity, reliability, and generalizability of the
longer and, over years, the discrepancy be- QWB system will be required. In particular,
tween these two cases may diminish. At this the preference weighting system needs to be

point, there are too few data to make further restandardized on a larger sample of re-
direct comparisons, spondents. Another problem that deserves

This article describes some of our continu- greater attention is identification of the ap-
ing work toward the development of a Gen- propriate discount rate. Finally, we encour-
eral Health Policy Model (GHPM). The age the development of general health-re-
GHPM can be used for program evaluation, lated quality-of-life data in resources such
population monitoring, clinical research, as the National Health Interview Survey

and policy analysis. The QWB is an impor- and the National Health and Nutrition Ex-
tant component of the model, in that it amination Survey.
combines preference-weighted measures of
symptoms and functioning to provide a nu- Editor's note: For discussions related to these

merical point-in-time expression of well- points, see the articles by Mulley, by Lip-
being ranging from 0 (for death) to 1.0 (for scomb, and by Erickson et al. in this issue.

!
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