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INTRODUCTION important objective. In The Affluent Society, Galbraith de-
scribed the need to measure the effect of the health care

Quality of life data are becoming increasingly important for system on "quality of life." Within the last two decades,
evaluating the cost-utility and cost-effectiveness of health many groups have attempted to define and measure health
care programs. Such analyses require the evaluation of very status (1-3). Before considering any specific approach, it
different types of health care interventions using the same is worth noting that traditional indicators of "health" have
outcome unit. This chapter highlights some of the strengths well-identified problems that need to be addressed before

and weaknesses of general health outcome measures. The they can be considered part of an adequate measure of quality
value of general versus disease-specific measures within clini- of life.
cal populations is also addressed. In addition, we consider
the boundaries of the quality of life concept.

Mortality

QUALITY OF LIFE MEASUREMENT Mortality remains the major outcome measure in many
epidemiologic studies and some clinical trials. Typically,

Why Measure Quality of Life? mortality is expressed in a unit of time and the rates are

often age-adjusted. Case fatality rates express the proportion
The conceptualization and measurement of health status of persons who died of a particular disease divided by the

has interested scholars for many decades. Following the total number with the disease (including those who die and
Eisenhower administration, the President's Commission on those who live). Mortality rates have many benefits as health
National Goals identified health status measurement as an outcome measures. They are "hard" data, despite some

misclassification bias (4), and the meaning of the outcome is
not difficult to comprehend. Despite their many advantages,

R. M. Kaplan and J. P. Anderson: Division of Health Care Sci- mortality outcomes have some obvious limitations. Mortality
ences, Department of Family and Preventive Medicine. University rates consider only the dead and ignore the living. Many impor-
of California. San Diego, La Jolla, California 92093. rant treatments or programs might have little or no impact
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The Value Dimension SHOULD QUALITY OF LIFE BE LIMITED TO
PSYCHOLOGICAL AND SOCIAL ATTRIBUTES?

Scholars have debated the components of "health" for

many centuries (11). Most concepts of morbidity involve Some authors use the term quality of life as a limited
three types of evidence: clinical, subjective, and behavioral descriptor of psychological and social health (10). We be-
(6). Clinical outcomes include clinical judgment, physical lieve that most psychological and social dimensions can be
findings, laboratory tests, or results of invasive procedures, incorporated into a general health status measure. However,
Clinical evidence is valuable if, and only if, it is clearly some concepts of social health are correlates of health out-
related to well-defined behavioral health outcomes. For ex- comes rather than outcomes themselves. We have addressed
ample, significant abnormalities in certain blood proteins these issues elsewhere (12-14) but will summarize them
are of concern only if these deviations correlate with morbid- here.

ity or early mortality. The burden of proof is on the scientist
to demonstrate these associations.

Subjective evidence includes symptoms and complaints Social Health
that are also very important in health care. Symptoms are a
major correlate of health care utilization, but not all syrup- For nearly 35 years, physicians, psychologists, sociolo-
toms should be given equal weight because neither the type gists, and epidemiologists have been attempting to include
nor the number of symptoms necessarily depicts the severity social support and social function in a definition of health
of disease. For example, an adult with an acute 24-hour flu status. Despite relentless efforts, it has been difficult to
may have an enormous number of symptoms. Although these meaningfully define social support as a component of health.
can include nausea, headache, cough, sneezing, aches and The term social health was included in the World Health

pains, vomiting, and diarrhea, it is not clear that this condi- Organization definition of health that accompanied their
tion is more severe than the single symptom of a very se- charter document in 1948 (15). They defined health as "a
vere headache, state of completephysical,mental, and social well-being

Several factors need to be considered. First, we must and not merely the absence of infirmity." In identifying
determine the degree to which the symptoms limit func- the dimensions of health, the World Health Organization
tioning. Consider an individual with five symptoms--an neglected to provide any operational definitions. Thus, dif-
itchy eye, runny nose, coughing, fatigue, and headache-- ferent investigators have taken different approaches in their
but who still feels well enough to work and to perform all attempts to capture physical, mental, and social dimensions.
usual activities. Another person with the single symptom Since the publication of the World Health Organization state-
of a severe headache may be limited to bed. Would we ment, many investigators have tried to develop measures to
want to call the person with five symptoms less well? operationalize the three components of health status. With
Another dimension is the duration of the symptoms. A surprising consistency, authors quote the World Health Or-
year in pain is certainly worse than a day in pain. The ganization definition and then present their methods for
final, and perhaps the most often neglected, factor is the measuring the three components. So prevalent is the notion
value or preference associated with different types of that health status must include these three components that
dysfunction, many reviews now negativelyevaluateany measurethat

Biomedical investigators often avoid reference to values does not conform to the World Health Organization defini-
or preferences because these constructs are not considered tion. For example, Meenan (16) disapproved of several
"scientific." However, the value dimension in health status health measures because, "these approaches, fall short of
is inescapable. Fishburn (11) defined value as the quantifica- conceptualizing or measuring health in the World Health
tion of the concept of worth, importance, or desirability. Organization sense of a physical, psychological, and so-
Ultimately, our judgments of the value of health states, and cial state."

whether one level of functioning is "better" than another With the command of the World Health Organization so
level of functioning, depend on subjective evaluations. If plainly set forth, many investigators have struggled to de-
we advise individuals to change their diet to avoid heart velop their measures of social health. Yet there have been
disease, we inherently assume that the reduced probability consistent problems. For example, Kane and Kane (17) de-
of heart disease later in life is valued more than the immedi- voted a substantial section of their monograph to describing
ate but enduring mild displeasure of dietary change. The problems in the quantification of social health. These prob-
phrase quality of life necessarily presumes a qualitative lems included vague concepts, lack of norms, the interactive
judgment, natureofvariables,difficultyinconstructionof acontinuum,

As noted earlier, Sullivan (6) emphasized behavioral dys- and the subjective nature of social health.
function as the third type of evidence for morbidity. Behav- Only Ware and colleagues (18,19) have begun to question
ioral dysfunction includes disruption in role performance, the meaning of social health. In one paper, Ware and Donald
confinement to hospitals, or work loss. (19) reviewed 70 studies relevant to social health. From
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tain epidemiologic linkages, they may have a higher proba- primarily on two different conceptual approaches. The first
bility of better functioning at future points in time. approach grows out of the tradition of health status measure-

Much of the confusion about mental health has been gen- ment. In the late 1960s and early 1970s, the National Center

crated by a very refined technology for assessing mental for Health Services Research funded several major projects
states. Often, detailed questionnaire methods have been fac- to develop general measures of health status. Those projects
tor analyzed to describe different dimensions of mental resulted in the Sickness Impact Profile (5), the Quality of
health. Nevertheless, these very different levels of function- Well-Being Scale (30,31), and the General Health Rating
ing may ultimately have impact on the general well-being. Index. The latter measure, originally developed at Southern
This may be analogous to the many available measures of Illinois University, was adapted by the RAND Corporation
blood chemistry. For example, indicators of kidney function under Health and Human Service grants and has become
(creatinine, BUN, and so on) may be identified as separate, known as the RAND Health Status Measure (8). This mea-
factors, yet the importance of these measures is their relation- sure evolved into the SF-36. These efforts usually involved
ship to longevity and to function at particular points in time. extensive multidisciplinary collaboration between behav-
We might not be concerned about elevated creatinine, for ioral scientists and physicians. Most of the measures are
example, if these blood levels were not correlated with death focused on the impact of disease and disability on function
or dysfunction due to kidney disease, and observable behaviors, such as performance of social

There are some justifications for not separating mental role, ability to get around the community, and physical func-
and physical function. The growing literature on psychoneu- tioning. Some systems include separate components for the
roimmunology (27) clearly demonstrates the intertwining measurement of social and mental health. All were guided
nature of physical and mental health outcomes. In addition, by the World Health Organization's above-mentioned deft-
experiments have demonstrated that general health status nition of health status.
can be improved in medical patients even though physical The second conceptual approach is based on quality of
functioning is unaffected. For example, patients with chronic life as something independent of health status. Some investi-
obstructive pulmonary disease do not achieve changes in gators now use traditional psychological measures and call
lung function following rehabilitation. However, they may them quality of life outcomes. For instance, Follick et al.
reach higher levels of activity and reduced symptoms (28). (10) suggest that quality of life represents psychological
The rehabilitation programs are not necessarily medical and status in addition to symptoms and mortality. Croog et al.
may depend on physical or respiratory therapists. Indeed, (32) used a wide variety of outcome measures and cotlec-
the changes in outcome may result from improved attitude tively referred to them as "quality of life." These measures
or from the enhanced ability to cope with symptoms. Ulti- included the patients' subjective evaluation of well-being,

mately, we are interested in patient function and quality of physical symptoms, sexual function, work performance and
life. It may not matter if this is achieved through enhanced satisfaction, emotional status, cognitive function, social par-
lung function or improved coping skills. The most important ticipation, and life satisfaction. Yet mortality is not part of
point is that all providers in health care are attempting to the concept. Other investigators, including Hunt and McEwen
improve quality of life and extend the duration of life. It (33), regard quality of life as subjective appraisals of life
may be worthwhile to allow mental health providers and satisfaction. In summary, a wide variety of different dimen-
physical health providers to compare the benefits of their sions have all been described as quality of life. Although
services using a common unit. agreement is lacking on which dimensions should be consid-

ered the standard for assessing quality of life in research
studies, recurrent themes in the methodological literature

Health-Related Quality of Life can assist in the evaluation of existing instruments. As will
be shown, our approach to quality of life measurement fo-

The objectives of health care are twofold. First, health cuses on health-related outcomes of mortality, morbidity,
care and health policy should increase life expectancy. Sec- symptoms, and prognosis. We believe that many definitions

ond, the health care system should improve the quality of of quality of life are poorly operationalized. Before ad-
life during the years that people are alive. It is instructive dressing our definition of health-related quality of life, it is

to consider various measures in health care in light of these also important to clarify some economic terms that are often
two objectives. Traditional biomedical indicators and diag- used in the literature.
noses are important to us because they may be related to
mortality or to quality of life. We prefer the term health-
related quality of life to refer to the impact of health condi- Cost-Utility versus Cost-Benefit
tions on function. Thus, health-related quality of life may
be independent of quality of life relevant to work setting, The terms cost-utility, cost-effectiveness, and cost-benefit
housing, air pollution, or similar factors (29). are used inconsistently in the medical literature (34). Some

Numerous quality of life measurement systems have economists have favored the assessment of cost-benefit.
evolved during the last 30 years. These systems are based These approaches measure both program costs and treatment
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Disabled (Social Security Administration), and several reha- TABLE 1. Quality of Well-BeingGeneral Health Policy
bilitation scales and ongoing community surveys. These Model: elements and calculating formulas

items fit conceptually into three scales representing related (function scales, with step definitions and calculating weights)
but distinct aspects of daily functioning: Mobility, Physical Step no. Step definition Weight

Activity, and Social Activity. The Mobility and Physical MobilityScale (MOB)
Activity scales have three levels, whereas Social Activity 5 No limitations for health reasons -.000
has five distinct levels. Table 1 shows the steps from the 4 Did not drive a car, health related; did -.062
three scales. Several investigators have used this function not ride in a car as usual for age

(younger than 15 yr), health related,
status classification (or a modified version of it) as an out- and/or did not use public
come measure for health program evaluation (46,47). How- transportation, health related; or
ever, the development of a truly comprehensive health status had or would have used more help
indicator requires several more steps, than usual for age to use public

transportation, health related
2 In hospital, health related -.090

Step 2: Classify Symptoms and Problems
Physical Activity Scale (PAC)

4 No limitations for health reasons -.000
There are many reasons a person may not be functioning 3 In wheelchair, moved or controlled -.060

at the optimum level. Subjective complaints are an important movement of wheelchair without
component of a general health measure because they relate help from someone else; or had
dysfunction to a specific problem. Thus, in addition to func- trouble or did no try to lift, stoop,
tion level classifications, an exhaustive list of symptoms and bend over, or use stairs or inclines,

health related; and/or limped, used
problems has been generated. Included in the list are 25 a cane, crutches, or walker, health
complexes of symptoms and problems representing all of the related; and/or had any other
possible symptomatic complaints that might inhibit function, physical limitation in walking, or did
These symptoms and problems are shown in Table 2. not try to walk as far or as fast as

other the same age are able,
health related

Step 3: Preference Weights to Integrate the Quality of 1 In wheelchair, did not move or control -.077
Well-Being Scale the movement of wheelchair without

help from someone else, or in bed,
chair, or couch for most or all of the

We now have described the three scales of function and day, health related
25 symptom/problem complexes. With these, all we can do
is compare populations in terms of frequencies of each scale Social Activity Scale (SAC)
step (and, if necessary, Symptom/Problem Complex). A1- 5 No limitations for health reasons -.0004 Limited inother (e.g., recreational) role -.061
though comparisons of frequencies are common in health activity, health related
services research, our system offers a strategy for integrating 3 Limited in major (primary) role activity, -.061
the frequencies into a single comprehensive expression. If health related
our intent is to say which of these distributions is "better 2 Performed no major role activity, -.061
off" and which "worse," simple frequency distributions health related, but did perform self-care activities
may not be able to help much. For example, is a group with 1 Performed no major role activity, -.106
80 people able to travel but limited in their mobility and 5 health related, and did not perform
restricted to their homes worse off than a group in which or had more help than usual in
85 can travel freely, but 10 are restricted to their homes? performance of one or more self-
Obviously comparing frequency distributions is complex, care activities, health related

Further, the example involves frequencies for only one scale. Calculating formulas
How can one make decisions when there are three scales Formula 1. Point-in-time well-being
and Symptom/Problem Complexes to consider? score for an individual (W):

W = 1 + (CPXwt) + (MOBwt) +
(PACwt) + (SACwt)

Another step is necessary to integrate the three scales and where wtis the preference-weighted
the Symptom/Problem Complexes in a manner that will measure for each factor and CPX is
allow a single numerical expression to represent each combi- symptom/problem complex. For
nation of steps on the scales and Symptom/Problem Com- example, the W score for a person
plexes. The empirical means of accomplishing this is mea- with the following description profile

may be calculated for one day as:
sured preferences for the health states. These might be CPX-11 Cough, wheezing, or shortness of -.257
regarded as "quality" judgments. As we noted earlier, the breath, with or without fever, chills,
General Health Policy Model includes the impact of health or aching all over
conditions on the quality of life. This requires that the desir- MOB-5 No limitations -.000
ability of health situations be evaluated on a continuum from
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Using preference weights, one component of the general duration of stay in each function level over a standard life
model of health is defined. This is the Quality of Well- period. The equation for the well-life expectancy is
Being Scale, which is the point-in-time component of the
General Health Policy Model (50,51). The quality of well- E = _ WxY_

being score for any individual can be obtained from prefer- where E is the symptom-standardized well-life expectancy
ences or "quality" judgments associated with his/her func- in equivalents of completely well-years, Wx is the Quality
tion level, adjusted for symptom or problem, of Well-Being score, and Yx is the expected duration of

The example in Table 1 describes a person classified on stay in each function level or case type estimated with an
the three scales of observable function and on a symptom/ appropriate statistical (preferably stochastic) model.
problem. The table shows the adjustments for each of these A sample computation of the well-life expectancy is
components. Using these, a weight of .605 is obtained. By shown in Table 3. Suppose that a group of individuals was
including symptom/problem adjustments, the index becomes in a well state for 65.2 years, in a state of non-bed disability
very sensitive to minor "top end" variations in health status, for 4.5 years and in a state of bed disability for 1.9 years
The adjustments for particular symptom/problems are shown before their deaths at the average age of 71.6 calendar years.
in Table 2. For example, there are Symptom/Problem corn- To make adjustments for the diminished quality of life they
plexes for wearing eyeglasses, having a runny nose, or suffered in the disability states, the duration of stay in each
breathing polluted air. These symptom adjustments apply state is multiplied by the preference associated with the
even if a person is in the top step in the other three scales, state. Thus, the 4.5 years of non-bed disability become 2.7
For example, a person with a runny nose receives a score equivalents of well-years when we adjust for the preferences
of .83 on the Quality of Well-Being Scale when he is at the associated with inhabiting that state. Overall, the well-life
highest level of behavioral function (i.e., the top step on expectancy for this group is 68.5 years. In other words,
each scale shown in Table 1). Thus, the index can make disability has reduced the quality of their lives by an esti-
fine as wellas gross distinctions, mated 3.1 years.

Step 4: Estimate Transitions among Health States Step 5: Estimating the Benefit-CostUtility Ratio

The Quality of Well-Being (QWB) Scale is the point-in- The San Diego Group has shown in a variety of publica-
time component of the model. A comprehensive measure of tions how the concept of a well or weighted life expectancy
health status also requires an expression of prognosis or can be used to evaluate the effectiveness of programs and
the probability of moving between health states over time. health interventions. The output of a program has been de-
People who are well now want to remain well. Those who scribed in a variety of publications as quality-adjusted life-
are at suboptimal levels want to become well, or at least years (43,52,53), well-years, equivalents of well-years, or
not get worse. A general health policy model must consider discounted well-years (20,51,54). Weinstein et al. (55,56)

both current functioning and probability of transition to other call the same output quality-adjusted life-years (QALYs),
function levels over the course of time. When transition is and this has been adopted by the .Congressional Office of
considered and documented in empirical studies, the consid- Technology Assessment (57). It is worth noting that the
oration of a particular diagnosis is no longer needed. We quality-adjusted life-years terminology was originally intro-
fear diseases because they affect our current functioning or duced by Bush et al. (43), but later abandoned because it
the probability that there will be a limitation in our func- has surplus meaning. The term wellness or well-years implies
tioning some time in the future. A person at high risk for a more direct linkage to health conditions. Whatever the
heart disease may be functioning very well at present, but term, the number shows the output of a program in years
may have a high probability of transition to a lower level of life adjusted by the quality of life that has been lost
(or death) in the future. Cancer would not be a concern if because of diseases or disability.
the disease did not affect current functioning or the prob-
ability that functioning would be affected at some future
time.

When weights have been properly determined, health sta- TABLE 3. Illustrative computation of the woO-Ofeexpectancy

tus can be expressed precisely as the expected value (prod- State k Y, W WYk
uct) of the preferences associated with the states of function

Well A 65.2 1.00 65.2
at a point in time and the probabilities of transition to other Non-bed disability B 4.5 .59 2.7
states over the remainder of the life expectancy. Quality of Bed disability C 1.9 .34 .6
Well-being (W) is a static or time-specific measure of func- Total 71.6 68.5

tion, whereas the well-life expectancy (E) also includes the Current life expectancy _"Yk:71.6 life-years.
dynamic or prognostic dimension. The well-life expectancy Well-life expectancy _WYk: 68.5 well-years.
is the product of quality of well-being times the expected From ref. 51.
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Validity of the Quality of Well-Being Scale of Figure 1 shows how the measure defects change in a
clinical trial of sinus surgery (72). Further, the method has

The QWB has now been used in a wide variety of different been used for health resource allocation modeling and has
studies. The validity evidence will be reviewed briefly and served as the basis for an innovative experiment on rationing
the reader is referred to the specific papers. The upper left of health care by the state of Oregon (73,74).

panel of Fig. 1 summarizes QWB scores, estimated from Studies have also demonstrated that the QWB is respon-
the U.S. National Health Interview Survey, in relation to sive to clinical change in a variety of conditions. The lower

three problems: sinusitis, diabetes, and chronic lung disease, center section of Fig. l compares QWB scores for patients
In each of three age groups, sinus disease is shown to be a undergoing sinus surgery with those for a control group that
less serious problem than diabetes, which, in turn, has less did not receive surgery. Patients who undergo this difficult
impact than emphysema (58). The upper center panel of surgery achieve significant QWB benefits (72). The QWB
Fig. 1 shows how the method might be used to estimate the also has shown small but significant improvements for pa-
impact of an illness such as cystic fibrosis. According to tients using a new drug (auranofin) for the treatment of
this analysis, cystic fibrosis causes the loss of about 52 rheumatoid arthritis (75) and has been shown to be respon-
QALYs each year. The total area under the curve shows sive to changes resulting from use of zidovudine for
estimates of the total QALYs for the U.S. population. The AIDS (64).
area under the second curve shows life expectancy for peo- Despite widespread interest in the model among prac-

pie with cystic fibrosis. The third curve shows the quality- titioners in many different specialties, the concept of a qual-
adjusted life expectancy for people with cystic fibrosis 25 ity-adjusted life-year has received very little attention in the
years ago. The area between the second and third curves mental health fields. In several studies we have shown that
shows the advances in cystic fibrosis treatment within the the QWB is indeed related to measures of mental health
last quarter century. The area between the first and second status. One of these studies is summarized in the lower right
curves describes the distance we must travel in order to panel of Fig. 1. The QWB was shown to be systematically

reduce the impact of this disease (59). related to level of the Assessment of Positive Symptoms for
The upper right panel of Fig. 1 summarizes the relation- adults with schizophrenia (SAPS) (76). In summary, we

ship between the QWB and measures of cognitive impair- believe that the QWB has validity for measuring a wide
ment for patients with Alzheimer's disease. Patients at the variety of health outcomes.
San Diego Alzheimer's Disease Research Center were evalu-
ated and classified according to whether they forget what CONCLUSIONS
day it is every day, sometimes, or never. These cognitive
impairments were systematically related to QWB scores The term quality of life has been used inconsistently in
(60). The lower left panel summarizes the relationships be- the health services research literature. The definitions range
tween the QWB and stage of human immunodeficiency virus from descriptions of functioning, to qualitative judgments
(HIV) disease. The Centers for Disease Control (CDC) IV of functioning, to measures typically unrelated to traditional
group (full AIDS) was significantly lower (.661) than the health outcomes. Several dimensions of quality of life

CDC II/III groups (asymptomatic HIV infected) (.755) and a emerge across different discussions. These include mortality,
control group matched for age, sex, and lifestyle (.802) (61). functioning and role performance, symptoms, prognosis, and

The General Health Policy Model has been used in a preference weights. We have proposed a system that com-
wide variety of population studies (58-62). In addition, the bines these dimensions into a single number.
methods have been used in clinical trials and studies to The objectives of health care include the extension of the
evaluate therapeutic interventions in a wide range of medical life expectancy and the maximization of quality of life during
and surgical conditions. These include chronic obstructive years people are alive. In other words, health care should
pulmonary disease (63), AIDS (64), cystic fibrosis (65), add years to life and also add life to years. All activities in the
diabetes mellitus (66), atrial fibrillation (67), kidney disease system should be evaluated by estimating their contribution
(39), lung transplantation (68), arthritis (69), cancer (70), toward these goals. The General Health Policy Model at-
and several other conditions (71). The lower middle section tempts to quantify the contributions from various providers

11

FIG. 1. Top left: Comparison of estimated QWB for patients with sinusitis, diabetes mellitus, and
emphysema at different ages. (Data from the National Health Interview Survey, adapted from ref. 58.)
Top center'.Area under curve in cystic fibrosis. Top curve is the estimated U.S. quality adjusted life
expectancy. Middle curve is the estimate for patients with cystic fibrosis. The bottom curve is the
estimate for cystic fibrosis 25 years age. (Adapted from ref. 59.) Top right: QWB scores by levels of
cognitive impairment for patients with Alzheimer's disease. (From ref. 60.) Bottom left: Comparison of
mean QWB by CDC class in HIV disease. (From ref. 61.) Bottom center: QWB scores for those
undergoing sinus surgery in comparison to controls. (Adapted from ref. 74.) Bottom right: QWB scores
for schizophrenic patients rated on the scale for the assessment of positive symptoms as normal, low
impairment, moderate impairment, an high impairment. (From ref. 76.)
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