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T
he field of quality-of-life (QOL) measurement has a rela-
tively brief history. The Figure summarizes the number of
publications identified using the search term quality of life
in PubMed between 1972 and 2007. There were no pub-

lished papers on the topic in 1972, but the number of articles increased
dramatically over the course of the last 35 years. By 2006, there were
more than 6300 articles. Rheumatology has always been ahead of other
specialties in the application of QOL measures. The Arthritis Impact
Measurement Scales (AIMS)1-3 and the Health Assessment Ques-
tionnaire (HAQ)4-6 were among the first disease-specific measures.
Crossing arthritis with quality of life in PubMed (July 2007) yields 1257
references.

Although the number of articles devoted to QOL measurement has
expanded remarkably, important methodological issues still need atten-
tion. After considering the history of the field, this article will review
some of those issues and identify important directions for future
research. Because the field is so broad, we will focus on utility-based
measures that are most relevant to public policy.

Neglected History
Many of the current measures borrowed structure and items from the

work of JW Bush. Bush was a family physician who was concerned about
universal healthcare coverage as early as the late 1960s. Working for the
New York State Health Planning Commission, he set out to find the
best way to allocate healthcare resources. The major obstacle to an equi-
table allocation scheme was the absence of a definition and measure of
health outcome. In 1970, Fanshel and Bush published a profound blue-
print for outcomes research.7 Forty years ago, few people were thinking
about ways to allocate resources, and the article was not widely recog-
nized. Bush called for the systematic evaluation of health status using an
index that separated health “states,” or functional status, from
“weights,” which were qualitative judgments about the desirability of
these conditions.8 By 1973, Bush in collaboration with Patrick and
Chen had developed and published a Health Status Index.9,10 The index
served as the basis for many contemporary measures, most notably the
Quality of Well-Being Scale (QWB).11-13 However, the basic compo-
nents were used to create the measures for the RAND Health Insurance
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Abstract
Quality-of-life (QOL) measurement has a rich
history in rheumatology, and although the
study of health measurements has expanded
remarkably in recent years, there are a number
of methodological issues that need attention.
This article focuses on utility-based measures
that are most relevant to public policy and
some major issues that remain unresolved. The
duration of a health condition, for example, is a
central component of health outcome.
However, the majority of measures currently
used in rheumatology do not consider the
duration of condition or the long-term conse-
quences of disease or treatment. Similarly,
there are many levels at which preference is
expressed in the healthcare decision process,
and despite a wealth of literature on QOL
measurement, we still have much more to
learn about how to present information to
patients and how to use preference data 
that patients provide. Improvements in the 
utility assessment method are urgently 
needed as well, as different utility-based 
measures such as standard gamble, time
trade-off, and rating scales are not compara-
ble. This lack of comparability has important
implications when estimating quality-adjusted
life-years in cost-utility studies. Another 
key unresolved issue is whether the Medical
Outcomes Study 36-Item Short Form 
and the Health Assessment Questionnaire 
offer appropriate data for cost-utility studies.
The current estimation of clinical benefit is
also controversial, as competing measurement
tools offer different estimates of wellness at
baseline. However, the different approaches
yield surprisingly similar estimates of change.
Clearly, this observation deserves further study
and replication in future studies.
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Experiment, which later evolved into the Medical Outcomes
36-Item Short Form (SF-36).14 The Health Status Index also
served as the basis for the Functional Status Index,15 the
AIMS,16 HAQ,6 and several other measures.

Although there was some debate, Bush was probably the
first to apply the concept of quality-adjusted life-years
(QALYs). By 1971, long before the era of modern computing,
Bush had applied Markov modeling for estimating health
state transitions required to compute QALYs.17 Markov mod-
els represent transitional processes by showing the probabili-
ty of movement between defined states. Although these
models are used in many fields, Bush was among the first to
show how health status could be conceptualized as move-
ment between defined health states over time. Believing that
the term quality was too general for a health measure, Bush
dropped references to QALYs and later used terms such as dis-
counted life-years, well-life expectancy, and well-years.18

Before his untimely death in 1986, Bush laid out a series
of methodological questions that needed attention. In the
past 20 years, we have made remarkably little progress in
addressing these issues, and it may be time to refocus our
attention on some major issues that remain unresolved, such
as those that follow.

The Role of Duration and Prognosis 
in Health Outcome Assessment

The duration of a health condition is a central component
of health outcome. Joint pain that lasts 1 month is not the
same as pain that lasts 1 hour. In Bush’s early formulation,
changes in health status over time were represented by
Markov chains of transition probabilities.17 Today, some
models of outcome explicitly include time. QALYs, for exam-
ple, adjust survival time by QOL. However, the majority of
measures do not explicitly consider duration of condition, or
long-term consequences of disease or treatment. Consider, for
example, a medication that offers short-term improvements
in functioning but has serious long-term complications.
Often the side effects are unanticipated and in a different
organ system. A narrowly focused disease-targeted measure
may miss adverse effects altogether. A comprehensive meas-
urement system should offer an overall picture of health
effects, and more work is needed on the measurement of life
courses following treatment. This will require new approach-
es to simulation and modeling that merge results from clini-
cal trials with long-term postmarketing evaluations.

The Measurement of Quality
There are many levels at which preference is expressed in

the healthcare decision process. For example, a patient with

rheumatoid arthritis (RA) may decide to cope with several
undesirable symptoms to gain the potential benefit of a tumor
necrosis factor (TNF)-alpha antagonist. The utility approach
explicitly acknowledges that preferences are used to express
the relative importance of various health outcomes. Whether
we prefer back pain or an upset stomach caused by the anti-
inflammatory drugs used to treat the pain is a value judgment.
Not all symptoms are of equal importance. Most patients
would prefer mild fatigue (a side effect of treatment) to a
severe pain (the symptom eradicated by treatment). Outcome
models implicitly include these judgments. We still know lit-
tle about how patients trade off symptoms and risks. Despite
rich literature on QOL measurement, we still have much more
to learn about how to present information to patients19 and
how to use preference data that patients provide.20

Utility Assessment Method
Nearly 35 years ago, Patrick et al reported that different

methods for measuring utility did not give the same results.10

Publications on the noncomparability of the Standard
Gamble (SG), Time to Trade-off (TTO), and Rating Scales
(RS) continue to proliferate. In July of 2007, PubMed identi-
fied 632 articles on SG and 132 articles under the combina-
tion of SG and TTO. All of the methods are designed to
place level of wellness on a continuum anchored by 0.0 for
death and 1.0 for perfect health. We would expect different
methods to offer comparable numbers along this 0.0 to 1.0
scale. However, it is common to find that RS, SG, and TTO
methods yield different utilities. For example, Khanna and
colleagues21 reported that patients with systemic sclerosis
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gave ratings of 0.62 using RS, 0.83 on the SG, and 0.88 using
TTO. These differences may have important implications for
estimating QALYs.

Although these findings are important, we do not need
additional studies showing SG, TTO, and RS yield different
numbers; we already know that. It should not be a surprise
that methods based on different conceptual models and scales
that ask different types of questions yield different results. In
the future, we need more investigation of which methodolo-
gy is correct. Economists prefer SG because it is linked to eco-
nomic theory. On the other hand, the evidence supporting
the theory may not be as strong as is believed.22,23 Empirical
tests of measurement properties have been developed, and
some of the assumptions behind the measurement models can
be tested empirically.24 Future research must test the assump-
tions behind the measurement models.

Using the SF-36 or HAQ for Cost-utility Studies
We previously believed that the application of utility-

based measures was necessary to estimate QALYs. Yet most
clinical trials use the SF-36 or HAQ Disability Index instead
of one of the utility-based measures. Over the past few years,
a variety of methods have been developed for estimating
QALYs using SF-36 data. The first method was described by
Fryback and colleagues using data from the Beaver Dam
Health Outcomes Study.25 A regression model was used to
translate SF-36 components into QWB scores. A similar
method by Nichol et al26 was developed to translate SF-36
scores into the Health Utilities Index Mark 2 (HUI2). Brazier
et al27 have developed a method known as the SF-6D that
uses direct utility ratings of SF-36 components. There have
been attempts to develop QALY measures that are specific to
arthritis.28 However, it is not clear this approach is valuable
for policy analysis. The purpose of QALYs is to obtain gener-
ic outcome units that can be used to compare the cost-effec-
tiveness of very different interventions (ie, disease-modifying
drugs in RA vs lung volume surgery in chronic obstructive
pulmonary disease). To accomplish these broad comparisons,
health outcomes should be measured in a generic sense. The
development of an RA-QALY would result in a unit that can-
not be used for these broad comparisons.

The new methods for imputing utility scores from the
SF-36 constitute a methodological advance. However, there
have been few evaluations of these measures against clinical
outcomes or against other validated QOL measures.
Successful estimation of QALYs from SF-36 data has the
potential to bring together the psychometric and the deci-
sion-theory–based approaches. After nearly 30 years of sepa-
ration, this is an encouraging development.

Estimation of Clinical Benefit
Investigators are fond of creating tables showing the cost

per QALY produced by different interventions. However, if
the different interventions are evaluated with nonequivalent
methods, it makes little sense to place all of the values in the
same table. One way to think of different utility-weighing
methods is that they are different scoring systems for the same
health states. It is possible to use different sets of weights (ie,
SG, TTO, RS) attached to the same health outcome obser-
vations. In other words, the same patients complete a health
status questionnaire, and then different weights can be
applied to determine if the conclusions are affected by the
utility weighting system.

We compared 2 versions of the HUI, the EQ-5D and the
Brazier method for measuring outcome among patients
with RA. Scores produced by the different indices varied
considerably. All measures use the same 0.0 to 1.0 contin-
uum, but the mean baseline scores produced by the differ-
ent methods ranged from 0.44 to 0.81. If the measures are
offering such different values, can the scores be trusted? As
part of this analysis, we also evaluated the capability of
each measure to detect significant clinical change. Each
patient had participated in a clinical trial of a TNF-alpha
antagonist. On the basis of clinical evaluations, they were
categorized into 1 of 3 groups. One group failed to achieve
a 20% improvement according to criteria from the
American College of Rheumatology (ACR20). A second
group achieved an ACR20 but not a 50% improvement
(ACR50), and a third group achieved an ACR50. For each
measure, we estimated the sensitivity for detection of clin-
ical change using the eta2 statistic that describes the per-
centage of variance explained. The different outcome
measures were remarkably similar in their sensitivity to
clinical change. In each case, the measure was highly
responsive to change, and the eta2 values were quite com-
parable across measures.29

These findings suggest that the measures offer quite differ-
ent estimates of wellness at baseline. However, cost-utility
analysis is based on measures of change. The different
approaches yield surprisingly similar estimates of change.
This implies that the selection of a measure may not have a
profound impact on the QALY estimates used for policy
analysis. Clearly, this observation deserves further study and
replication in future studies.

QOL measurement has a rich history in rheumatology.
However, many of the methodological issues raised during the
birth of the field remain unresolved today. There is an impor-
tant future for systematic methodological research on health
outcomes measurement.
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