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Methods to Explain the Clinical Significance of Health Status Measures

One can classify ways to establish the interpretability of
quality-of-life measures as anchor based or distribution
based. Anchor-based measures require an independent
standard or anchor that is itself interpretable and at least
moderately correlated with the instrument being explored.
One can further classify anchor-based approaches into
population-focused and individual-focused measures.
Population-focused approaches are analogous to construct
validation and rely on multiple anchors that frame an
individual’s response in terms of the entire population (eg,
a group of patients with a score of 40 has a mortality of
20%). Anchors for population-based approaches include
status on a single item, diagnosis, symptoms, disease sever-
ity, and response to treatment. Individual-focused ap-
proaches are analogous to criterion validation. These
methods, which rely on a single anchor and establish a
minimum important difference in change in score, require
2 steps. The first step establishes the smallest change in
score that patients consider, on average, to be important
(the minimum important difference). The second step esti-
mates the proportion of patients who have achieved that

minimum important difference. Anchors for the indi-
vidual-focused approach include global ratings of change
within patients and global ratings of differences between
patients. Distribution-based methods rely on expressing an
effect in terms of the underlying distribution of results.
Investigators may express effects in terms of between-
person standard deviation units, within-person standard
deviation units, and the standard error of measurement.
No single approach to interpretability is perfect. Use of
multiple strategies is likely to enhance the interpretability
of any particular instrument.
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Measures to detect important effects of treatment must
be valid (measure what is intended), responsive

(able to detect an important change, even if that change is
small), and interpretable (the intended audience must un-
derstand the magnitude of effect). This series of articles
deals with interpretation, and this article summarizes the
approaches that investigators have used thus far. None of
these approaches is without its limitations, but all contrib-
ute important information. The intent of this article is pri-

CHQ = Chronic Heart Failure Questionnaire; CRQ = Chronic
Respiratory Questionnaire; EORTC QLQ-C30 = European
Organization for the Research and Treatment of Cancer
Quality of Life Questionnaire core 30 items; FEV1 = forced ex-
piratory volume in 1 second; MID = minimum important
difference; NNT = number needed to treat; NYHA = New
York Heart Association; QOL = quality of life; SF-36 = 36-
Item Short-Form Health Survey

marily to describe the available strategies, but also to point
out some strengths, weaknesses, and directions for subse-
quent investigation.

THE PROBLEM OF MEANINGFULNESS
Those responsible for making treatment recommendations,
such as clinicians for individual patients or experts and
health policymakers for groups of patients, must weigh the
expected benefits of a treatment against its adverse effects,
toxic effects, inconvenience, and cost. This process re-
quires a reasonably accurate understanding of the benefits
and risks of alternative treatments. Acquiring this under-
standing presents a significant problem even for dichoto-
mous clinical outcomes, such as stroke, myocardial infarc-
tion, or death.1,2 For instance, how clinical trials present
their results influences clinicians’ inclination to treat. Typi-
cally, clinicians’ enthusiasm for intervening decreases pro-
gressively as they see results presented in terms of relative
risk reduction, absolute risk reduction, or the number
needed to treat (NNT, the inverse of the absolute risk
reduction).3-6 When presented as increases in life expec-
tancy, mortality benefits of most life-prolonging treatments
appear trivial and are likely to leave clinicians less enthusi-
astic about intervening.
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The problem becomes more complex when one consid-
ers that patients may vary in the value they place on a
particular benefit. Furthermore, the same patient may place
a different value on the same benefit, depending on the
patient’s circumstances. For instance, a 40-year-old patient
may consider an increase in life expectancy of 3 months
worth the inconvenience and potential adverse effects of
lifelong antihypertensive therapy. Another patient may not.
Both, however, may be willing to receive toxic chemo-
therapy to gain 3 months of life expectancy when they face
a cancer that is likely to kill them within a year. In other
words, the same 3-month gain in life expectancy may seem
more important when it pertains to the short term rather
than the long run.

These difficulties occur despite the ease with which one
can conceptualize an event such as a stroke, myocardial
infarction, or death. The problem becomes considerably
more challenging when decisionmakers face quality-of-life
(QOL) scores from unfamiliar ordinal or continuous scales.
In this article, we discuss the challenges of making health
status measures meaningful and the strategies that investi-
gators have used to address these challenges. We discuss
the possible target audience for information about interven-
tion effects on health status, issues in understanding differ-
ences in scores between individuals and between groups,
and a taxonomy of alternative approaches for making re-
sults more interpretable. Throughout, we present examples
of applications of each of these approaches.

THE TARGET AUDIENCES FOR CLINICAL
SIGNIFICANCE
The intended audience for our discussion on clinical sig-
nificance includes patients, clinicians, and policymakers.
Increasing awareness that value judgments are implicit in
every clinical management decision7 has focused more at-
tention on the role of the patient in the decision-making
process.8,9 For patients who desire major involvement in
decision making, one approach involves presenting pa-
tients with the options and eliciting their choice. Using this
approach requires that patients understand the magnitude
of benefits they may expect from treatment.

Widespread and effective integration of patients into
clinical decision making remains an elusive goal. Whether
the decision-making process remains primarily in the
hands of the clinician or whether in the future the
clinician’s prime charge will evolve to communicating the
expected consequences of management options to the pa-
tients, the clinician must understand the anticipated conse-
quences of alternative management plans.

Constraints on health care spending demand difficult
resource allocation choices. Hospital and public health ad-
ministrators, bureaucrats, politicians, and, particularly in

the United States, the executives of private companies
carry the burden of such choices. If they are to make wise
decisions, these individuals must have a clear sense of the
impact of alternative allocation of resources on patient
well-being.

In our endeavor to make outcome measures meaningful,
we must consider whether we are addressing patients, clini-
cians, health policymakers, or some combination. The
helpfulness of presenting a particular expected treatment
impact as an effect size, the NNT required to achieve a
particular functional improvement in an individual patient,
or an anticipated reduction in health service utilization is
likely to differ among these audiences. The “clinical” in
clinical significance must therefore be broadly and, de-
pending on the context, variably defined.

THE PROBLEM OF MEANINGFULNESS IN
QOL MEASURES
We have noted a problem in presenting results of studies
using binary outcomes: the different meaning conveyed by
relative and absolute risk reduction, NNT, and life-years
gained. The complexity increases with the realization that
no binary outcome is truly unambiguous. Deaths can be
painful or painless, strokes can be mild or severe, and
myocardial infarctions can be large and complicated or
small and uncomplicated. In fact, severity of stroke and
myocardial infarction are continuous in nature, although
clinicians refer to them in categorical terms, such as mild,
moderate, and severe. When we ask patients, clinicians,
and policymakers to consider a decrease in risk of stroke or
myocardial infarction (ignoring the distribution of size or
severity of the strokes or infarcts they are preventing), we
simplify the problem in hopes of making the information
manageable. Our difficulties involve avoiding both the
Scylla of misleading oversimplifications and the Charybdis
of overly complex presentations that decisionmakers find
confusing or useless.

Attempts to make the results of QOL studies meaningful
are complicated by another challenge. Although they may
choose to make decisions on the basis of strokes or myocar-
dial infarctions prevented, rather than incorporating infor-
mation about severity, clinicians have no difficulty in un-
derstanding the implications for their patients of strokes or
myocardial infarctions, be they mild or severe. On the other
hand, even those familiar with the concept of QOL assess-
ment generally have no intuitive notion of the significance
of a change in score of a particular magnitude.

Thus, before we can make the results of a clinical trial of
treatment impact on QOL meaningful to a clinician, we
must understand the significance of changes in individual
patient scores. One can frame the problem as an issue of
interpretability: what changes in score correspond to
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trivial, small, moderate, or large patient benefit.10 If a per-
son improves by 5 points in emotional function, will he be
perceived as being happier by his family, will he miss less
work, and will he no longer have to take antidepressant
medication? Or will no such changes occur? If a patient
with chronic lung disease improves by 5 points in physical
function, will she now be able to climb a flight of stairs
comfortably, keep up with her spouse when they go for a
walk, and resume playing with her grandchildren? Or will
she remain incapacitated by exertional dyspnea?

One can conceptualize 2 steps in the process of making
results meaningful. One is understanding what changes in
score mean to the individual, and the other is making
results of clinical trials comprehensible to decisionmak-
ers.11 Presentation of mean changes in QOL (the treatment
group improved by 5 points more than the control group)
can be misleading. The proportion of patients achieving a
particular degree of benefit and the corresponding NNT to
ensure a single person obtains that benefit provide a more
informative way of presenting results.

INFERENCES CONCERNING INDIVIDUALS AND
INFERENCES CONCERNING GROUPS
Observers frequently distinguish between the significance
of a particular change in score in an individual and a change
of the same magnitude in the mean score of a group of
patients.12 A change in mean blood pressure in a popula-
tion of a magnitude that would be trivial in an individual
(eg, 2 mm Hg) may translate into a large number of re-
duced strokes in a population. Indeed, a mean change of 2
mm Hg in a population would reduce the number of strokes
substantially. There are 2 reasons for the difference in
interpretation.

The first reason that one might consider a change in
blood pressure of 2 mm Hg in an individual trivial is that it
is within the error of measurement. In this sense, the
change is trivial because we do not believe it is real. How-
ever, one could specify (although it would be challenging
to establish) that a treatment achieves a true change of 2
mm Hg in an individual. Then, we may not be as dismissive
of such a finding.

The second reason for the difference between interpreta-
tion of individual and group differences is that every indi-
vidual in the population does not experience the same
change in outcome; rather, there is a distribution at the
aggregate level. Some patients achieve a much greater
reduction in blood pressure than the mean, whereas others
achieve less or may even have a rise in blood pressure as a
result of treatment.

Considering the variability in individual response high-
lights the fundamental deficiency of summarizing treat-
ment effects as a difference in means. The clinician who

assumes that each individual experiences the mean effect
is liable to make flawed clinical decisions. Depending on
the distribution of the individual differences, the same
mean difference can have different implications.13 For in-
stance, assume there is a threshold below which any change
in status has no important consequences for the patient,
and mean change in a population is below that threshold. If
the distribution of change with treatment is narrow, it is
possible that no patient will achieve an important benefit
with treatment. On the other hand, if the distribution of
change is large, a substantial number of patients may
achieve a benefit.

The difference between interpretation of a change in
score in an individual and a group highlights the 2 steps in
making clinical trial results meaningful.11 For example,
consider the effect of thrombolytic agents on long-term
function in stroke patients. To quantify the impact of
therapy, the Rankin scale, which measures functioning af-
ter a stroke, could be used. The scale is an ordinal one,
grading patients as having no poststroke symptoms to be-
ing severely handicapped and totally dependent, with a
higher score indicating poorer health.14 Scores of up to 2 of
5 indicate that patients are still able to look after them-
selves, so the investigators classified scores of 3 to 5 on this
instrument as characterizing a poor outcome. The investi-
gators were therefore able to present clinicians with a bot-
tom line: thrombolytic therapy reduces the odds of the
combined outcome of death and dependency after approxi-
mately 3 months by 17% (odds ratio, 0.83; 95% confidence
interval, 0.70-0.95). In absolute terms, 22 patients need to
be treated to prevent 1 patient from dying or becoming
dependent after 3 months.15

Note that to use this result, the clinician does not have to
know about the Rankin instrument. All that is required is an
intuitive notion of what it means to be dependent and
agreement that dependency is a central outcome for this
patient population. However, without an ability to interpret
the Rankin scale (the first step), the investigators could not
have arrived at this transparent and useful way of present-
ing the results (the second step).

ANCHOR-BASED METHODS
Investigators have used 2 easily separable strategies to
achieve an understanding of the meaning of scores on a
given instrument.12 The first relies on anchor-based meth-
ods and examines the relationship between scores on the
instrument whose interpretation is under question (the tar-
get instrument) and some independent measure (an an-
chor). For instance, we might examine the relationship
between scores on a QOL measure for heart failure and the
New York Heart Association (NYHA) functional classifi-
cation that categorizes patients into 1 of 4 groups from
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Table 1. Two Anchor-Based Approaches to Establishing Interpretability

Individual focused (single anchor) Population focused (multiple anchor)

No. of anchors 1 (analogous to criterion validity) Many (analogous to construct validity)

Specification of Specifies threshold between important Instead of threshold, offers relationships
threshold and trivial change (minimum important between target measure and multiple

difference [MID]) anchors

Steps in application 2 steps: establishing MID and examining 1 step: presenting population differences
proportion who achieved MID in status on anchors

those with no limitations to those whose dyspnea and fa-
tigue limit them to minimal activity.

One can subclassify anchor-based approaches into those
that solve the presentation problem in a single step, which
we call a population-focused approach, and those, like the
Rankin scale, that require 2 separate steps (Table 1), which
we call an individual-focused approach. The former ap-
proach classifies patients in terms of the population to
which they belong. For instance, mean scores on a hypo-
thetical heart failure QOL measure are 50 in the interven-
tion group and 40 in the control group. The 1-step approach
would tell the clinician that, in a year, a group of patients
with a mean score of 40 typically have a mortality of 20%
and those with a mean score of 50 have a mortality of 10%.

The individual-focused approach would begin by speci-
fying, for instance, that on the basis of long clinical experi-
ence with the NYHA functional classification, we know
that the difference between class II and class III represents
twice the minimum important change in patient function.
Class III patients have a mean score of 40 and those in class
II have mean scores of 50 (which happen to be the mean
scores in the control and intervention group). This does not,
however, mean that every patient changes from class III to
class II. To avoid leaving clinicians with this impression,
one would have to go further.

For instance, one might examine the proportion of pa-
tients in the intervention and control arms who improved
by 1 class, remained the same, or deteriorated by 1 class.
One could further calculate the proportion of treated pa-
tients who were 1 class better than they would have been
had they not received treatment and calculate the associ-
ated NNT.13 The experience of one of the authors (G.H.G.)
with medical trainees and practitioners, in his home institu-
tion and many other institutions, suggests that the NNT
may be a particularly compelling way to present results.
The measure appears to be capturing attention: the numbers
of articles in MEDLINE mentioning NNT in the title or
abstract for the years 1995 through 2000 were 13, 32, 42,
68, 116, and 159, respectively.

There are other differences between the population-
focused and individual-focused approaches. The popula-

tion-focused approach is analogous to establishing con-
struct validity, in that multiple anchors are generally re-
quired. For instance, the clinician told about the mortality
associated with scores of 40 and 50 might rightly claim that
she still has little idea of how to interpret the results in
terms of patients’ function. One could then add that 10% of
a population of patients younger than 65 years with a mean
score of 40 would be gainfully employed, whereas 40% of
those with a score of 50 would have a job. The individual-
focused strategy tends, in contrast, to focus on a single
anchor.

Finally, those taking the population-based approach
most commonly avoid identifying a threshold between a
change in score that is trivial and a change that is important.
Perhaps this hesitation implicitly acknowledges that the
threshold may vary, depending on the population under
study and the range and severity of the QOL problems.
Those taking individual-based approaches usually attempt
to define such a threshold.

APPROACHES FOR IDENTIFYING
CLINICAL SIGNIFICANCE
We have not conducted a systematic search for approaches
to clinical significance. Thus, our examples are neither
comprehensive nor representative. Rather, we have at-
tempted to provide a broad sample of approaches investiga-
tors have used, focusing on those we believe are both well
done and instructive. However, we have surveyed the en-
tire group of participants in this conference to ensure that
we have not omitted any salient methods.

Similarly, we have not tried to be systematic in our
critique. Rather, our comments reflect the particular, and
perhaps idiosyncratic, perspectives of the authors. Never-
theless, our range of opinions before we started the exercise
was somewhat diverse, and the article has been through the
crucible of criticism from our colleagues at the conference.

ANCHOR-BASED METHODS OF ESTABLISHING
INTERPRETABILITY: REQUIREMENTS
Whether relying on a single anchor or multiple anchors,
anchor-based methods have 2 requirements. First, the an-
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chor must be interpretable. It would be of little use to tell
clinicians that a 2-point change per item in the fatigue scale
(range, 1-7) in the Chronic Heart Failure Questionnaire
(CHQ)16 is equivalent to a 30-point change in the Medical
Outcome Study physical function scale if they had no idea
how to interpret the Medical Outcome Study instrument.
On the other hand, if they use the NYHA functional classi-
fication system in daily practice, knowing that a 2-point
change in the CHQ corresponds to change of 1 NYHA
class would be useful.

Second, there must be an appreciable association be-
tween the target and anchor. If there is no relationship
between the target and anchor, there will be no difference
between mortality in patients with differing QOL scores,
nor will NYHA classification separate patients into groups
with varying scores. Further experience will be required to
determine just how small the association may be and still
yield sensible and useful results. For the time being, we
note that the stronger the association, the more secure the
inferences about interpretation of the target measure, and
weak associations are liable to yield misleading results.
Finally, the single-anchor methods will require a higher
degree of association than the multiple-anchor methods to
generate convincing inferences.

CLINICIANS’ TRADITIONAL APPROACHES
AND INTERPRETABILITY
Experienced clinicians show little hesitation in acting on
the clinical measures, yielding continuous scores, by which
they judge their patients’ status. Hemoglobin concentra-
tion, platelet count, creatinine level, and treadmill exercise
capacity constitute a few examples. How does the process
of establishing interpretability occur? How, for instance,
do chest physicians decide that a change in forced expira-
tory volume in 1 second (FEV

1
) of 15% approximates a

minimum important change?
Chest physicians consider the degree of difference gen-

erally required to keep the patient out of the hospital, to
increase the patient’s likelihood of returning to work, or to
make the patient less dyspneic when engaging in basic
activities of daily living. In addition, they are able to ob-
serve directly the patients who receive testing and ask
patients for their own impressions. Their experience with
the relation between the target instrument and independent
measures, holistically processed, informs their judgment.

In deciding whether they were ready to consider a 10%,
15%, or 20% change in FEV

1
 important, clinicians used

independent standards, which they valued highly, such as
cutting the risk of hospitalization, doubling the probability
of going back to work, and substantially decreasing dis-
tressing dyspnea in daily activities. There are candidate-
independent standards that are easily interpretable that cli-

nicians would not use in making their judgment. They
might, for instance, reject patients’ general level of happi-
ness. The reason is that they know that there is a weak
correlation between this standard and FEV

1
, making it an

unsatisfactory comparator.
Because clinicians rarely use QOL measures in clinical

practice, the intuitive approaches that investigators have
used to establish the interpretability of clinical measures
are an undeveloped option. As a result, investigators must
choose independent standards and present data from QOL
studies to facilitate interpretation of clinical trial results. At
the same time, it is worth bearing in mind that clinicians’
day-to-day use of QOL measures could ultimately enhance
interpretability.17

MULTIPLE ANCHORS
Ware and Keller,18 with the 36-Item Short-Form Health
Survey (SF-36), have accomplished extensive and compre-
hensive work using multiple anchors, and we rely to a large
extent on their studies to provide examples of this ap-
proach. In our discussion, we deal initially with anchors
that involve concurrent measurement of the target and an-
chor and subsequently discuss anchors that involve moni-
toring patient outcome over time (health care utilization,
job loss, and death).

Level of Function From a Single Item
Status on an important, common, and easily understood

measure of function can provide a useful anchor. For ex-
ample, mobility understood as the difference between us-
ing a wheelchair and walking with an aid has provided 1
such standard.19 In 1 way of applying this approach, for
instance, one picks a difference in score of 40 and 50 on the
SF-36 physical function scale.18 One then chooses a di-
chotomy on a single item that is part of the instrument, such
as whether people are limited in walking a single block.
Although 32.1% of those who score 40 on the SF-36 physi-
cal function scale can walk a block without difficulty, this
is true of 49.7% of those who score 50 on the physical
function scale, a difference of 17.6% in absolute terms.18

Symptoms
Investigators can use the presence of symptoms to aid

interpretability in exactly the same way that they can use
functional levels. For example, as scores on the 5-item SF-
36 mental health scale increase from 20 to 40, the percent-
age of people reporting suicidal ideation decreases from
29.6% to 14.4%, and the percentage reporting dissatisfac-
tion with life decreases from 42.4% to 29.1%.18 An addi-
tional challenge in interpretability is that the same absolute
difference in score may have a different meaning across
different portions of the scale (20 to 40 may mean some-
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thing different from 80 to 100). As scores on the SF-36
mental health scale increase from 80 to 100, the percentage
of people reporting suicidal ideation decreases from 1.9%
to 0.5%, and the percentage reporting dissatisfaction with
life decreases from 4.5% to 1.0%.18

Diagnosis
Mean scores of patients with a particular diagnosis have

provided another anchor for adding meaning to health sta-
tus measures. Investigators have reported Sickness Impact
Profile mean scores (range, 0-100; higher scores indicate
worse health status) for a number of diagnoses, including
severe rheumatoid arthritis (15.620 and 25.821), chronic air-
flow limitation severe enough to require a home oxygen
tank (2422), chronic, stable angina (approximately 11.523),
and amyotrophic lateral sclerosis.20 These anchors may be
particularly useful for clinicians who treat such patients. A
related method, which evaluates patients according to
whether their scores fall in the normal range or in the range
associated with those with psychiatric diagnoses, has
proved popular in mental health research.24,25

Disease Severity
King26 has provided an impressive example of how

severity of illness can provide anchors for interpretation
of the European Organization for the Research and Treat-
ment of Cancer Quality of Life Questionnaire core 30
items (EORTC QLQ-C30) by reviewing results from 14
published studies. In general, as one would anticipate,
sicker patients showed lower (worse) scores in variables
such as the presence or absence of metastatic disease or
prognosis.

Response to Treatment
In the same article, King also provides data on EORTC

QLQ-C30 scores of patients before and after 7 days of
chemotherapy for breast cancer, before and after chemo-
therapy or radiotherapy for carcinoma of the lung, and before
and after radiotherapy for gynecological cancer. Clinicians
treating these patients on a regular basis are likely to find
these results helpful in enhancing the interpretability of the
EORTC QLQ-C30. In another example of this approach,
investigators found that mean Sickness Impact Profile scores
of 30 in patients shortly after hip replacement decreased to
less than 5 after full convalescence.27

Job Loss
Typically, chronic diseases affect older persons, many

of whom may have retired for reasons other than their
health problems. If one is dealing with a younger popula-
tion, health problems may be a major cause of loss of work.
Thus, job loss can be used to help interpret score differ-

ences.28 In 1 study,18 the proportion of people who had lost
their jobs 1 year later increased progressively from 3.1%
for those with SF-36 physical component summary scores
of 55 to 72, to 10% of those with scores of 45 to 54, to
17.8% of those with scores of 35 to 44, and finally to 32.2%
of those with scores of 8 to 34.

Health Care Utilization
Executives working in the managed care health industry

in the United States may be particularly interested in health
care utilization as an anchor for interpreting QOL mea-
sures. Typically, those with poorer self-reported health
will make more visits to the physician, use more drugs,
and require more hospitalizations.29 In 1 study,18 the pro-
portion of patients using mental health outpatient ser-
vices increased from 37.4% to 45.8% as SF-36 mental
health scores decreased from 40 to 20 and increased from
4.6% to 13.2% as scores decreased from 100 to 80. We
note that in terms of the anchor of health care utilization,
changes in different parts of this scale had almost the
same meaning.

Mortality
We have already shown, in a hypothetical example, how

mortality can be used as an anchor to enhance the meaning-
fulness of QOL measures. As self-reported health deterio-
rates, mortality tends to rise.30 Using the same cutpoints for
SF-36 physical component summary scores as for job loss
previously stated (but dividing the 8- to 34-year age group
into those with scores of 25 to 34 and those with scores of 8
to 24), the percentage of people dying during the next 5
years increased in 1 study18 from 1.8% to 4.7%, 6.2%,
15.1%, and finally 21.5%.

Comments on the Multiple-Anchor Approach
We have already mentioned the trade-off between ap-

proaches of enhancing interpretability whose goal is sim-
plicity and those that retain more of the inherent complex-
ity of the QOL measurement. The former strategies risk
oversimplification, whereas the latter may provide more
information than patients and clinicians can readily inter-
pret. In addition, availability of different anchors may al-
low individuals to find examples more salient to them. To
the extent that these methods fail to expose human suffer-
ing that characterizes the clinical arena, it may be because
of the inherent complexity of the presentation. The mul-
tiple-anchor approach acknowledges that changes in score
that represent small, medium, and large effects may differ
with varying diseases and disease severity and even across
the range of scores of a single instrument. This is both its
strength (it avoids misleading simplification) and its weak-
ness (it may impose an excessive cognitive burden on
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patients and clinicians). Finally, these methods do not an-
swer the question of the meaning of scores smaller than
those observed in the different groups that the investigators
are comparing.

SINGLE-ANCHOR METHODS
The Minimum Important Difference

Single-anchor methods generally aim to establish differ-
ences in score on the target instrument that constitute
trivial, small but important, moderate, and large changes in
QOL. However, they generally put great emphasis on a
threshold that demarcates trivial from small but important
differences: the minimum important difference (MID).
One popular definition of the MID is “the smallest differ-
ence in score in the domain of interest which patients
perceive as beneficial and which would mandate, in the
absence of troublesome side effects and excessive cost, a
change in the patient’s (health care) management.”31

Several factors have made the concept of MID useful.
First, it ties the magnitude of change to treatment decisions
in clinical practice. Second, the smallest important differ-
ence one wishes to detect helps with the study design and
choice of sample size; this definition also links to a crucial
decision in trial design. Third, it emphasizes the primacy of
the patient’s perspective and implicitly links that perspec-
tive to that of the physician. Since discussions of the ethics
of clinical care increasingly emphasize shared decision
making, this link is useful. Finally, the concept appears
easily understood by clinicians and investigators (although
there is little experience with patients).

A limitation of this definition of MID is that it does not
explicitly address deterioration. One way to address this
problem would be to modify the definition as follows: “the
MID is the smallest difference in score in the domain of
interest that patients perceive as important, either benefi-
cial or harmful, and which would lead the clinician to
consider a change in the patient’s management.”

An alternative to labeling a change as being of “mini-
mum importance” is to think of it as “subjectively signifi-
cant.”32 This latter term emphasizes that one can have an
important deterioration and an important improvement. It
also makes explicit that the meaningfulness of change over
time is based entirely on the patient’s self-assessment of
the magnitude of change. Thus, the term subjectively sig-
nificant is congruent with the concept that QOL is a subjec-
tive construct and that the prime assessor of QOL status
and change in that status is not an observer, but the patient.
Others may, however, interpret the patient’s experience in
light of their particular roles in the care of the patient. For
example, the physician may or may not decide to introduce
or alter an existing intervention, depending on a consider-
ation of the balance in benefits and risks. A health care

system may characterize its goal as improving QOL at a
reasonable cost. Alternatively, treatments that do not im-
prove QOL status by at least a subjectively significant
degree in at least some patients may be deemed worthless,
and educational programs may be launched to discourage
their use.

It is certain that the MID varies across patients and
possibly patient groups. Santanello et al,33 for instance,
found differing MIDs in younger and older patients. Fur-
thermore, any estimate of the MID will be associated with a
degree of uncertainty. Thus, a more accurate statement than
“the MID is 10” would be that “the average MID is likely to
be in the vicinity of 7 to 13” or some other appropriate
range for the variation among individuals. Nevertheless,
using the best estimate of the average MID is likely to
facilitate communication of results in a succinct and com-
prehensible fashion.

Within-Patient Health Transition Global Ratings
This strategy assumes that patients can judge whether,

during a specified period, they are fundamentally un-
changed, better, or worse. In the first major study using this
approach, investigators attempted to enhance the interpret-
ability (including establishing the MID) of the Chronic
Respiratory Questionnaire (CRQ)34 and an almost identical
instrument for patients with heart failure, the CHQ. Both
these disease-specific questionnaires include domains of
dyspnea, fatigue, and emotional function and presented
response options for each item as 7-point scales.

Data from 3 clinical trials contributed to the exploration
of the interpretability of the CRQ and CHQ. In each of
these studies, patients completed the CRQ or CHQ at each
clinic visit. On all visits but the first, they also completed
global ratings of change in their shortness of breath on day-
to-day activities, their fatigue level, and how they were
feeling emotionally. Patients specified whether they were
worse, about the same, or better. If worse or better, they
quantified the magnitude of the change using the following
global rating scale: 1 indicates almost the same, hardly any
worse (better) at all; 2, a little worse (better); 3, somewhat
worse (better); 4, moderately worse (better); 5, a good deal
worse (better); 6, a great deal worse (better); and 7, a very
great deal worse (better).

The investigators classified ratings of 1 to 3 as small
changes in function representing the MID, 4 or 5 as
moderate changes, and 6 or 7 as large changes. They noted
the corresponding change in the appropriate CRQ or CHQ
domain (dyspnea with dyspnea, fatigue with fatigue,
emotional function with emotional function) from the
previous visit. For all 3 domains, the mean change per
question associated with a global rating of “unchanged”
was approximately 0. The larger the change as assessed by
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global ratings, the larger the change in CHQ or CRQ score.
The mean change in score per question corresponding to a
small difference (MID) was consistently around 0.5; a
mean change of 0.81 (emotional function) to 0.96 (fatigue
dimension) represented a moderate effect, whereas a
change from 0.86 (emotional function) to 1.47 (dyspnea)
represented a large effect.31

Subsequently, the investigators used essentially the
same technique to enhance the interpretability of question-
naires for measuring QOL in childhood and adult asthma
and rhinoconjunctivitis, focusing on domains of symptoms,
activity limitations, and emotional function. These instru-
ments all had a similar structure and presented response
options as 7-point scales. The results showed that the MID
was consistently represented by a difference of approx-
imately 0.5 per question (0.75 to 1.25 represents moderate
differences, and differences of greater than 1.5 constituted
large differences).35-37

Other investigators have used similar approaches.
Osoba et al32 generated results that suggested that, in
patients with breast or lung cancer, the MID of the EORTC
QLQ-C30 was in the range of 5 to 10, with moderate and
large effects represented by, respectively, changes of 10
to 20 and more than 20. Osoba et al38,39 have used this
approach in the interpretation of several clinical trials. In
the report of one of these studies,38 the investigators
emphasize that an improvement in QOL must continue
for a minimum period before patients will consider it
important.

Barber et al40 compared use of a similar anchor to previ-
ous studies with an anchor that used an absolute rating
(“How well is your asthma controlled?”) rather than a
transition question (“How much have you changed in the
past x weeks?”). They found that the alternative anchors
lead to different estimates of small, moderate, and large
differences in questionnaire score.

One strength of this approach is its relative simplicity.
Both clinicians and patients can relate easily to the con-
cept of small, moderate, and large changes in QOL (al-
though the extent to which individual patients and clini-
cians have similar effects in mind when they think of
small, medium, and large changes remains to be estab-
lished). The similar estimates of the MID generated when
applying the same anchor to similarly structured question-
naires are reassuring.

This method is critically dependent on the validity of
patients’ ratings of change. The results are therefore con-
siderably strengthened if the association between the target
and anchor is appreciable. Even if the relationship is appre-
ciable, research in some areas suggests that transition
scores may simply reflect patients’ current health state,
rather than the extent to which they have improved or

deteriorated. In particular, patients’ ability to recall their
initial state may be critically dependent on the interval
between assessments and the salience of the baseline time
point.41 To date, few reported studies examine these rela-
tionships or other psychometric properties of transition
ratings.

Although investigators have offered the global rating
of change as a single target, inferences about the MID
based on its results must be corroborated by other methods.
These might include data from one or more of the multiple-
anchor approaches. For example, in a study of patients
with anaplastic astrocytoma who were receiving chemo-
therapy, those whose EORTC QLQ-C30 scores improved
by more than 10 (on a 0-100 scale) in 3 or more domains
were much more likely to have had a complete or partial
tumor response (82% of 132 patients) than stable disease
(59%) or progressive disease (20%). Thus, the tumor re-
sponse provided support to the MID estimate.42 Data from
alternative single anchors and intuitive estimates of the
MID from clinicians who have used the target instrument
in clinical practice constitute other sources of potential
corroboration.43

Between-Patient Global Ratings
Redelmeier et al44-47 have introduced a method that par-

allels the within-patient global ratings but relies on be-
tween-patient ratings. With this approach, patients who
have completed the target instrument pair off and discuss
their problems. Following the discussion, they rate their
problems as the same, worse (to varying degrees), or less
severe (to varying degrees) than the individual with whom
they have spoken. The approach assumes that the differ-
ence in score between patients who rate themselves “a little
better” or “a little worse” constitutes the MID.

Investigators have used the approach in patients with
arthritis,44 respiratory disease,45-47 and inflammatory bowel
disease.48 After discarding the dyspnea dimension’s data
and averaging the remaining dimensions’ MIDs, Redel-
meier’s CRQ MID finding was also in the 0.5 range, con-
sistent with those findings generated by within-patient glo-
bal ratings of change. Because it involves seeing patients
only once and without any particular requirements for their
clinical status, the approach is practical.

The approach is limited in that patients may have diffi-
culties describing health status to one another, particularly
in areas related to emotional function. Theoretically, rat-
ings will be compromised by the noise generated by pa-
tients’ perception of their own QOL and that of their paired
partner. Finally, in treating patients, clinicians are inter-
ested in the within-patient change over time, and it is
plausible that the within- and between-patient, or longitudi-
nal and cross-sectional, MIDs may differ.
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Life Events
Testa et al49,50 have pioneered an approach to interpret-

ability that relies on an instrument that quantifies the stress
of life events, the Holmes-Rahe stressful life events scale,
and have applied the approach to the results of several
clinical trials. The problems with this approach are consid-
erable, in that both fundamental requirements of a suitable
anchor are open to serious question. First, few would find
life-change units themselves interpretable. For instance,
most clinicians are likely to find Testa’s statement that “a
change of 0.1 responsiveness units over a 2-month period
was associated with a change of 27 [life-change units] over
the same period”11 unenlightening. Second, the association
between life change and many QOL measures is likely to
be too low to be useful.

Established Functional Rating Systems
Two functional rating systems, the American Rheuma-

tism Association functional classification and the NYHA
functional classification, are in sufficiently wide use by
clinicians, and thus sufficiently well understood, that they
offer possible anchors for QOL measures.51 For instance,
overall Sickness Impact Profile scores associated with
American Rheumatism Association classes I to IV have
been estimated as 8.2, 15.1, 20.3, and 25.8.52 The approach
is limited to functional classifications that are familiar to
clinicians. Furthermore, although clinicians may believe
they are communicating effectively when they describe a
patient as “NYHA class III,” the interobserver reliability of
the classification system is limited.53 Finally, in a rating
system with 4 categories, the difference between one cat-
egory and the next is almost certain to be considerably
greater than the MID.

ANALYTIC STRATEGIES FOR
SINGLE-ANCHOR APPROACHES
Having chosen a single-anchor approach, investigators
may use alternative analytic strategies that will lead to
different estimates of the MID.54 The simplest and so far
most widely used approach is to specify a result or range of
anchor instrument results that corresponds to the MID and
calculate the target score corresponding to that value. For
example, investigators have examined the mean change in
QOL score corresponding to global ratings of change that
included “hardly any better,” “a little better,” and “some-
what better.” Investigators can also choose anchor catego-
ries that represent moderate and large differences and cal-
culate corresponding mean scores.

The most widely used alternative is an approach bor-
rowed from diagnostic testing, the use of receiver operating
characteristic curves.55-57 In this strategy, each patient is
classified according to the anchor instrument as experienc-

ing an important change or not experiencing a change.
Investigators then test a series of cutpoints to determine the
number of misclassifications. These misclassifications will
include false-positive results (patients mistakenly catego-
rized as changed) and false-negative results (patients mis-
takenly categorized as unchanged). The optimal cutpoint
will minimize the number of misclassifications.

Whichever single anchor or whatever method of analy-
sis one uses, one faces the possibility that the interpretation
of change in scores differs across the range of possible
scores. A difference of 0.5 point may mean something
different in the portion of the scale that corresponds to mild
QOL impairment and the portion of the scale that cor-
responds to severe QOL impairment. Furthermore, it is
possible that the same change in QOL score on a target
instrument warrants different interpretation if it is an im-
provement, rather than a deterioration. These issues have,
up to now, received limited attention in work with single-
anchor methods.

SINGLE-ANCHOR APPROACHES AND
CLINICAL TRIALS INTERPRETATION
Once one has established the MID for a patient, one must
decide how to use this information in clinical trials. A naive
approach would assume that if the mean difference be-
tween treatment and control was less than the MID, the
treatment effect would be trivial, and if greater than the
MID, the treatment effect would be important. This ignores
the distribution of the results. For example, assume a MID
of 0.5. A mean difference of 0.25 (trivial in a naive inter-
pretation) could be achieved if 25% of the patients experi-
ence a benefit of 1.0 and 75% experience no benefit. This
would result in an absolute difference of 25% in the propor-
tion of patients achieving improvement and an NNT of 4.

The proportion of patients achieving a particular ben-
efit, be it a small, moderate, or large difference, is therefore
much more relevant than a mean difference from the
clinician’s point of view and less likely to mislead. To
calculate the proportion who achieve a MID, one must
consider not only the difference between groups in those
who achieve that improvement but also the difference be-
tween groups in those who deteriorate by the same amount.
One must therefore classify patients as improved, un-
changed, or deteriorated. In a parallel group trial, the subse-
quent calculation is not altogether straightforward, and 1
approach involves assumptions about the joint distribution
of responses in the 2 groups.13 Statisticians are developing
alternative approaches to this problem, several of which are
likely to prove reasonable.58 What is not reasonable is
simply to present mean values without taking the second
step that is necessary for clinicians to interpret clinical trial
results effectively.
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The proportion who benefit is in itself a passably inter-
pretable statistic for clinicians. Because of its intuitive
appeal to clinicians, the NNT is even better. Another ad-
vantage of calculating the proportion who benefit is that it
facilitates economic analysis. One can calculate the cost
needed to achieve benefit in an individual.59 However, it is
important to note that simulation studies have demon-
strated a strong relationship between the average treatment
effect and the proportion benefiting from treatment (and
the NNT), which is only weakly dependent on the choice of
the MID. That is, for any treatment effect, the overall
proportion benefiting and the NNT can be directly esti-
mated from the effect size without the use of an established
MID.60

Distribution-based methods differ from anchor-based
methods in that they interpret results in terms of the relation
between the magnitude of effect and some measure or
measures of variability in results. The magnitude of effect
may be the difference in an individual patient’s score be-
fore and after treatment, a single group’s score before or
after treatment, or, most germane to the current discussion,
the difference in score between treatment and control
groups. As a measure of variability, investigators may
choose between-patient variability (the standard deviation
of patients at baseline, for instance) or within-patient vari-
ability (the standard deviation of change that patients expe-
rienced during a study). If an investigator used the distribu-
tion-based approach, the clinician would see a treatment
effect reported as, for instance, 0.3 standard deviation unit.

The enormous advantage of distribution-based methods
is that the values are easy to generate. Whatever the study,
there will always be one or more measures of variability
available. This contrasts with the work needed to gener-
ate an anchor-based interpretation, evident from the prior
discussion.

Distribution-based methods have, in general, 2 funda-
mental limitations. First, estimates of variability will differ
from study to study. For instance, if one chooses the be-
tween-patient standard deviation, one has to confront its
dependence on the heterogeneity of the population under
study. If a trial enrolls an extremely heterogeneous popula-
tion, an important effect may be small in terms of the
between-person standard deviation and thus judged trivial.
The same effect size, in a trial that enrolls an extremely
homogeneous population, may be large in terms of the
between-person standard deviation, and thus judged ex-
tremely important. The true impact of the change remains
the same, but the interpretation differs radically.

There are at least 2 ways to deal with this problem. One
is to choose the variability from a particular population,
such as the standard deviation of a measure when applied to
the general population at a point in time, and always refer

to that same measure of variability. The second is to choose
the standard error of measurement (which we will discuss
subsequently), which is theoretically sample independent.

Neither solution addresses the second fundamental
problem of distribution-based methods. In deciding
whether the magnitude of a treatment effect is worth the
risks and costs, a clinician who knows that the effect is 0.3
standard deviation unit will be no further ahead. The units
do not have intuitive meaning to clinicians. It is possible,
however, that clinicians could gain experience with stan-
dard deviation units in the same way they learn to under-
stand QOL scores.

In an enormously influential work, Cohen61 addressed
this problem by suggesting that changes in the range of 0.2
standard deviation unit represent small changes, those in
the range of 0.5 standard deviation unit represent moderate
changes, and those in the range of 0.8 standard deviation
unit represent large changes. Thus, one would tell a clini-
cian that if trial results show a 0.3 standard deviation
difference between treatment and control, then his/her pa-
tient can anticipate a small improvement in QOL with
treatment.

The problem with this approach is its arbitrariness. Do
0.2, 0.5, and 0.8 standard deviation units always represent
small, medium, and large effects? In response to this prob-
lem, recent investigations have attempted to provide em-
pirical evidence about the relationship between distribu-
tion-based and anchor-based results. These studies address
the question, “What is the appropriate interpretation of a
particular magnitude of effect, in distribution-based units,
as judged by the results of anchor-based studies?” In the
remainder of this discussion, we will review some of the
work of investigators who have focused on distribution-
based methods.

BETWEEN-PERSON STANDARD DEVIATION UNITS
The most widely used distribution-based method to date is
the between-person standard deviation. The group from
which this is drawn is typically the control group of a
particular study at baseline or the pooled standard deviation
of the treatment and control groups at baseline. As we have
mentioned herein, an alternative is to choose the standard
deviation for a sample of the general population or some
particular population of special interest, rather than the
population of the particular treatment study under consid-
eration. An advantage of this approach is that it has been
applied widely in areas of investigation other than QOL.

Kazis et al62 have provided examples of how effect sizes
can be used to provide a benchmark for interpreting change
by examining the effect sizes generated by different treat-
ments. These examples, drawn from studies of arthritis
treatments, all used a single measure, the Arthritis Impact
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Measurement scales. More recently, Samsa et al63 have
presented data suggesting that Cohen’s effect sizes may, in
fact, be generally applicable. In situations in which a single
scale is used in several studies, one might look at the
absolute magnitude of change rather than the number of
standard deviation units. This would provide the same
information but be free of the problem of varying baseline
standard deviations dependent on the heterogeneity of the
population enrolled.

Not all investigators have found that the MID corre-
sponds to 0.2 standard deviation unit in their studies. Osoba
et al32 found the MID to be in the range of 0.2 to 0.5
standard deviation unit in their investigation involving can-
cer patients.

STANDARD ERROR OF MEASUREMENT
The standard error of measurement is defined as the vari-
ability between an individual’s observed score and the true
score and is computed as the baseline standard deviation
multiplied by the square root of 1 minus the reliability of
the QOL measure. Theoretically, a QOL measure’s stan-
dard error of measurement is sample independent, whereas
its component statistics, the standard deviation and the
reliability estimate, are sample dependent and vary around
the standard error of measurement.64 For instance, as the
between-person variability in the population increases, the
standard deviation will increase (tending to raise the stan-
dard error of measurement), but the reliability will also
increase (tending to lower the standard error of measure-
ment). Thus, the standard error of measurement largely
reflects within-person variability over time.

Wyrwich et al64,65 have presented data comparing the
standard error of measurement to the MID for the CRQ and
CHQ developed using the single-anchor method described
previously. They found a close correspondence between
the anchor-based approach and a criterion of 1 standard
error of measurement. Other investigators43 have suggested
that larger estimates (up to 2.77 standard errors of measure-
ment) represent important changes in psychometric and
physiologic measures.

A critical choice in calculating the standard error of
measurement is whether one uses internal consistency or
test-retest methods to calculate the reliability for the stan-
dard error of measurement. Although Wyrwich and col-
leagues argue for internal consistency, other investiga-
tors66,67 favor test-retest reliability.

RECONCILIATION OF ANCHOR-BASED AND
DISTRIBUTION-BASED METHODS
Investigators are adducing increasing evidence concerning
the relationship between statistical measures of patient
variability and anchor-based estimates of small, moderate,

and large differences in QOL. To the extent that stan-
dard deviations across QOL studies using the same instru-
ments are consistent, one will see a consistent relationship
between the standard deviation and the MID. If this rela-
tionship were also consistent across instruments, this area
of investigation would become much easier. Although the
relationship between measures of variability and the MID
will differ (and there is certain to be appreciable variabil-
ity), clinical conclusions from QOL studies may prove
robust to the variability seen in most QOL studies. If this
is so, distribution-based methods may prove extremely
useful.

TOPICS FOR FURTHER STUDY
It is possible that presentation of the proportion of patients
achieving varying degrees of treatment benefit relative to
control and the associated NNTs can provide an informa-
tive way of introducing QOL results to clinicians. How-
ever, this remains to be demonstrated. It would be impor-
tant to involve clinicians in studies comparing alternative
methods to present QOL data (multiple anchors vs single
anchors, NNT effect sizes, and so on). In addition, global
rating or health transition scales are an essential component
of many anchor-based approaches, yet little is known about
their psychometric properties. Research should address
some of these concerns: degree of bias, serial applications
in longitudinal studies, standards for association with QOL
difference scores, sufficient sample sizes, and qualitative
studies to investigate the cognitive process that individuals
use to retrospectively assess changes in their health over
time. It may also be possible to calculate MID on a given
scale score for multiple anchors. Although this would in-
crease the complexity of interpretation, it might allow users
to base their decision making on anchors most personally
relevant. It is also important to determine the relationship
of differences expressed in standard deviation units to other
methods of interpretation.

CONCLUSIONS
This review reflects both the considerable work that has
been done to establish the interpretability of QOL measures
in the last 15 years and the enormous amount left to do. The
field remains controversial, and there are many alternative
approaches, each with its advocates. The following conclu-
sions, however, may be relatively safe. First, distribution-
based methods will not suffice on their own but will be
useful to the extent that they bear a consistent relationship
with anchor-based methods. Second, even the single-an-
chor methods will require validation with alternative an-
chors. Finally, much more work is required on the accept-
ability of the various approaches if these are to be useful to
clinicians in their day-to-day practice.
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