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Controversy

Responsiveness to change: an aspect of
validity, not a separate dimension

R. D. Hays* and D. Hadorn

RAND, Social Policy Department, 1700 Main Street,
Santa Monica, CA 90407-2138, USA.

Assessment of heaith-related quality of life is acceler-
ating In naturalistic observational studies, clinical
trials, and clinical practice. Some researchers have
argued that the ability of a quality of life instrument to
detect clinically important changes over time, “re-
sponsiveness,” is a distinct psychometric property
from the measure’s reliability and validity. We discuss
the important implications of this argument and
counter that responsiveness is actually one indica-
tion of a measure’s validity.
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Interest in agsessing health-related quality of life in
naturalistic observational studies, clinical trials,
and clinical practice has burgeoned.!"3 Inclusion of
quality of life measures in evaluations of the
impact of experimental interventions and natural
events is becoming standard practice. The quality
of these evaluations depends in large part on the
extent to which these measures satisfy accepted
psychometric standards. *

Traditionally, reliability and validity are con-
sidered the two fundamental characteristics of a
measuring instrument.® Reliability refers to the
extent to which a consistent score is obtained on
different administrations of the instrument when
all relevant conditions remain essentially constant.
Validity is the extent to which an instrument’s
scores reflect the construct it is intended to
measure and not what it was unintended to
measure.

Guyatt, Walter, and Norman® recently sug-
gested that another important property of quality
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of life measures is their responsiveness to clinically
important changes. These investigators operation-
alized responsiveness as the change in quality of
life score due to a minimal clinical intervention
divided by the fluctuation in quality of life score
due to error of measurement. Guyatt et al.®
proposed that responsiveness is distinct from
reliability and validity, contending that an instru-
ment can be: (1) reliable, but unresponsive; (2)
responsive, but not valid; and (3) unreliable, yet
responsive.

Although we agree with their first contention,
we have substantial reservations about their
second point and note that the third is inconsistent
with accepted psychometric theory and practice.
We argue that responsiveness is an aspect of
validity rather than a separate entity.

Reliable, but unresponsive

We agree that a measure can be reliable, yet
unresponsive. This is true because consistent,
reproducible (reliable) measurement does not in
and of itself indicate that the desired construct
(e.g., quality of life) is in fact being measured.
Therefore, whether or not an instrument will be
responsive to a clinical intervention depends on
more than the instrument’s reliability.” For exam-
ple, the 20-item Medical Outcomes Study Short-
form Health Survey has been shown to be quite
reliable,® but floor effects on some of the scales
have been shown to limit the responsiveness of
scores to change in health status.’

Responsive, but not valid

Guyatt et al.'0 presented results purportedly indi-
cating that the Eastern Co-operative Oncology
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Group Criteria (ECOG) toxicity questionnaire is
responsive, but not a valid health status measure.
As hypothesized, cancer patients who received a
short trial of chemotherapy reported significantly
less deterioration in quality of life than patients
receiving a longer trial (because of the toxic
side-effects of treatment). This type of testing—
wherein an instrument’s performance is compared
with expected findings—provides an indication of
construct validity.*

Despite these findings, Guyatt et al.™” claimed
that the ECOG instrument was not valid because it
is composed of many laboratory measures related
to drug toxicity rather than quality of life measure
per se. Guyatt et al.!® appear to be suggesting that
the ECOG measures lack content validity (because
they assess domains not considered reflective of
quality of life) and that the apparent responsive-
ness of this instrument is therefore illusory (or
irrelevant).

It is certainly true that a measure might change
(respond) in a manner similar to that expected for a
valid measure, but actually not measure what it is
supposed to measure. However, this fact does not
support the contention that responsiveness is
distinct from validity as a psychometric construct.
Rather, it demonstrates that a measure might
perform well on one test of validity, but not on
another. Validation is an ongoing process of
obtaining multiple sources of information and
empirical evidence to assess whether the instru-
ment actually measures what it purports to. Each
piece of evidence, including the instrument’s
responsiveness, provides important information
about the validity of the measure. If one can argue
that a responsive instrument may not be valid, one
could just as well argue that an instrument that
exhibits content validity may not actually be valid
because it does not discriminate known groups, or
that an instrument that displays known groups
validity may not be valid because of its failure to
detect changes in quality of life over time.

A measure that is valid at one time point should
also be valid at another time point—“intermit-
tently valid” measures are unlikely to be identi-
fied, or even postulated. Accordingly, valid instru-
ments in theory should be responsive to changes
over time. To maintain otherwise is to claim that
an initially valid instrument may somehow lose its
validity and thus no longer be able to measure the
underlying construct (i.e., quality of life) at a later
time point. Therefore, responsiveness simply in-
corporates longitudinal information (change) into
the process of evaluating validity.
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Thus, a quality of life instrument that measures
what it is supposed to measure is expected to be
responsive to a clinical intervention—it should
detect real change in quality of life whether the
change is induced experimentally or naturally.
Hence, conceptualizing responsiveness as an indi-
cator of validity is consistent with common usage
in the psychometric literature (i.e., Does the
instrument measure what it is supposed to?).
Indeed, other investigators have suggested that
sensitivity to change is one test of a measure’s
construct validity. 12

Unreliable, yet responsive

Guyatt et al.® provide a hypothetical example of an
instrument that is unreliable (test-retest reliability
is zero), but responsive to a clinical intervention.
This exercise demonstrates that it is possible to
conjure up an example to prove almost any point,
but hypothetical examples do not always reflect
reality.

Extending the argument given above that re-
sponsiveness is an indication of an instrument’s
validity, it would be possible to imagine an
example that suggests a measure is valid, yet
unreliable. One could argue, for instance, that it is
possible for a multi-item quality of life scale to have
no internal consistency reliability (negative inter-
item correlations), but still perform well in terms of
known-groups validity. Indeed, Table 1 provides
hypothetical data for a three-item quality of life
scale that demonstrates no reliability, but the
validity of the scale is supported by its perfect
correlation (r = 1.00) with housing status (home-
less vs. sheltered). Despite this interesting exam-
ple, it is well known that adequate reliability is
required for valid measurement.>”!* A measure
that yields inconsistent (unreliable) information
about persons will not be a valid (or responsive)
measure. It is unreasonable to expect a measure to
hit the bullseye (measure what it is supposed to) if
it can’t even hit the target itself consistently.

Concluding remarks

Reliability, or the extent to which the same
information is obtained on repeated administra-
tions when no change should occur, is a necessary,
but not sufficient property of a valid quality of life
instrument. In addition, a quality of life measure



Table 1. Hypothetical example of no internal consistency
reliability, but validity

Person Group Quality of life
item scores
1 2 3 Total
1 Homeless 2 4 3 9
2 Homeless 2 4 3 9
3 Homeless 1 4 4 9
4 Homeless 2 4 3 9
5 Homeless 2 5 2 9
6 Sheltered 5 3 3 11
7 Sheltered 5 3 3 11
8 Sheltered 5 3 3 11
9 Sheltered 5 3 3 11
10 Sheitered 5 3 3 1

Note: Potential item range was 1 to 5. ltems were all
worded so that a higher score indicates better quality of
life. All intercorrelations among items are negative.

should reflect (i.e., be responsive to) the effects of
a clinical intervention that changes underlying
quality of life. If an instrument is responsive to a
clinical intervention, this fact provides some sup-
port for the validity of the instrument.

The artificial distinction between responsiveness
and validity may in part stem from an emphasis on
classifying quality of life instruments dichotom-
ously as either valid or not. In fact, instruments are
valid to varying degrees. The most valid quality of
life measure should perform favourably on multi-
ple tests of validity including a test of its ability to
detect change in quality of life over time.
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