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The article by Eyres, et al1 in this issue of The Journal
should provoke 2 questions of interest to rheumatologists:
(1) How good are our questionnaires? and (2) What do ques-
tionnaire results mean? If you don’t think these are impor-
tant questions, consider that all trials of new disease
modifying antirheumatic drugs and tumor necrosis factor
agents are built around questionnaire results, and that claims
for improved function and quality of life are derived from
these results. Maybe questionnaires like the Health
Assessment Questionnaire (HAQ) or the Medical Outcome
Study Short Form-36 (SF-36) seem simple to you. But if
they do, let me ask you a few questions about them, a short
pop quiz, to see if you have been doing your homework.

Describe the clinical findings and problems of a patient
with rheumatoid arthritis (RA) whose SF-36 physical
component score2 is 30.4. How bad is a HAQ score3 of
1.25? Is a HAQ score of 1.00 twice as bad as a score of
0.50? Is a Modified HAQ score4 of 1 equal to a HAQ score
of 1.25? To what extent do the HAQ, MHAQ, or SF-36
physical function scores capture the full range of disability
in RA? Is the HAQ or the MHAQ better? Or the SF-36?
Does it matter?

If you found that you could not answer these questions,
you’re not alone. Although widely used, questionnaires and
their interpretation represent a pleasant mixture of the
familiar, the impenetrable, and the incomprehensible.

To start with, there are 2 types of questionnaires: those
that are multidimensional and those that are unidimensional.
A unidimensional questionnaire is one that measures only
one concept (dimension, construct), e.g., disability (or its
inverse, function). Multidimensional questionnaires assess
more than one domain, for example, disability and depres-
sion. The scores from multidimensional questionnaires can
be reported as a summary of all or some of the dimensions
(as in the summary SF-36 physical component scale) or as
separate scores for each dimension (as in SF-36 scores for
physical function, vitality, etc.). It always sounds as if

you’re getting a better questionnaire when you go for the
multidimensional questionnaire. However, that frequently is
not the case, for the unidimensional parts may be shortened
to make a multidimensional questionnaire that is of accept-
able length.

ENTER PSYCHOMETRICS
Using disability as an example, a good questionnaire should
be scaled to identify the full range of disability, from slight
functional loss to severe functional loss. It should also be
accurately and linearly scaled so that any value on the scale
(e.g., a HAQ score of 1.25) can be understood in terms of an
absolute level of disability. This concept of a unidimen-
sional, linear scale that captures a full range of the measured
construct underlies (or should underlie) all questionnaire
development. The article from the Leeds group1 uses one
tool to explore these psychometric issues, Rasch analysis.
Rasch analysis has had some previous use in rheuma-
tology5–12, and is gaining wide recognition as a helpful tool
for understanding current questionnaires and for modifying
and developing new questionnaires13-25. At different levels
of complexity, a number of texts and articles are available to
help understand the Rasch method13-31. Rasch analysis can
be key in transforming raw scores into those that represent
linear, absolute measures of disability.

UNIDIMENSIONALITY
The most useful questionnaires are unidimensional, for they
can provide single, linear measurement of constructs such as
disability or, for example, depression or fatigue. Multi-
dimensional summary scores are not interpretable unless
there is some reference population or standard against which
they can be compared. What makes the summary SF-36
physical and mental component scores so useful — that they
can be used across different diseases as a summary measure
of overall health status — is exactly what makes them of
little practical use in rheumatology measurement and care,
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where specific details are required. Therefore, (Question 1,
above) an SF-36 score of 30.4 is uninterruptible practically,
unless you think it is possible to add the incommensurable
components of disability and affect. Multidimensional ques-
tionnaires, however, can often be broken down into compo-
nent unidimensional parts. For practical interpretation, the
Fibromyalgia Impact Questionnaire6,32 and SF-36 function
scores are more useful and interpretable than the larger
multidimensional score.

In the design of a unidimensional questionnaire care
must be taken not to include items from other dimensions. If
we want to measure disability, we should not be measuring
depression or athleticism. For example, in a disability/func-
tion questionnaire, activities such as running, jogging, or
walking several miles tap into a dimension of athleticism
rather than function, and there are people who simply don’t
run, jog, or walk several miles because they don’t enjoy it.
It’s not easy to avoid this type of problem because it is often
only in vigorous physical activities that the full range of
function can be assessed. Questionnaires that have this
problem include the SF-36 and the Multidimensional
HAQ17,33,34.

Allied to the issue of unidimensionality is differential
item functioning (DIF), in which tasks are perceived as
being more difficult in one group than in the other. For
example, regardless of overall physical ability, jogging is
perceived to be more difficult by older persons and vacu-
uming more difficult by women (who usually do more of it).
If at all possible, questionnaires should have the least DIF
possible, or for certain items of functioning it will be impos-
sible to tell whether the results are an artifact of the ques-
tionnaire or a characteristic of the persons under study. DIF
has one more important effect: it distorts the linear measure-
ment scale for the groups. Rasch analysis provides an easy
tool for the detection of DIF.

Non-unidimensional items and those with DIF add
“noise,” or error, to the measurement process. Another
important source of error comes from items that are not
clearly understood by respondents or not usually performed
by them. “Taking a bath” (HAQ and WOMAC) is the most
notorious of these items6,9, but shampooing one’s hair and
performing sports are others.

Why is all of this important? Questionnaires with items
that are not clearly understood or not within the experience
of respondents — those with DIF, and those that are non-
unidimensional — have reduced reliability and measure-
ment accuracy. Simply, they don’t perform as well as they
could or they should.

LINEAR MEASURES
Figure 1 (based on 2229 patients with rheumatoid arthritis
from the US National Data Bank for Rheumatic Diseases)
displays the simultaneous distribution of HAQ scores
(above) and the difficulties of the 8 HAQ categories (below)
from a Rasch analysis. “Difficulty” can be thought of simply
as a numeric score that indicates how difficult an item is to
perform27. Because each HAQ category represents “none,
mild, moderate, severe” (scaled 0–3), there are actually 24
divisions, each representing a different level of difficulty.
The abilities of patients and the difficulties of the items are
displayed on the same scale. Scored from –6 to +6, each
division is perfectly linear. More functionally capable
patients and more difficult items are at the left of the scale,
and more impaired patients and easier items are at the right
part of the scale. The mean difficulty of the items is 0 and
the mean of HAQ scores is at –1.8 on the logit scale. Don’t
be scared of logits. Although they have precise mathemat-
ical meaning, they can be thought of simply as even divi-
sions along the continuum of disability. Each HAQ score on
the histogram below represents a 0.125 increment (0, 0.125,
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Figure 1. Person-item threshold analysis from 2229 RA patients in the National Data Bank for Rheumatic Diseases. *Grouping set
to interval length of 0.20, making 60 groups.
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0.250, 0.375, and so on). Notice that an increase in HAQ
from 0 to 0.375 is a linear distance of 3 (logits). However,
the same increase in HAQ score (from a HAQ of 1 to a HAQ
of 1.375) is less than 1 logit unit. Practically, this means that
changes in the HAQ score in the range from 1 to 2 represent
much less change in function than changes in the HAQ
score in the range from 0 to 1.

Does this have any practical meaning? You bet it does. A
0.25 or 0.5 change in the HAQ score at a HAQ score
between 1 and 2 represents much less improvement than a
similar change at a HAQ score below 1. What about the
American College of Rheumatology 20% improvement
criteria35,36? A 20% change can be seen to be less mean-
ingful in the middle of the scale, where the mean HAQ score
has been in almost all recent clinical trials. What about a
“clinically meaningful” or “clinically important”
change37,38? A HAQ score change of 0.25 is said to be clin-
ically meaningful37,38. But how can that be, if such a change
represents a different amount of change in function
depending upon where the 1 is in the scale? 

Figure 1 also indicates other deficiencies in the HAQ. It
cannot reliably detect differences in patients below a HAQ
score of 0.24 (–3.8 logits), and there is a big gap in the scale
between approximately 0 and –1. 

How can such problems be solved? By the proper choice
of questionnaire items, it is possible to construct a question-
naire that will yield a linear, evenly spaced scale that
addresses the wide range of functional abilities and impair-
ments. Questionnaires and questionnaire development
should be subject to the same rigorous rules of testing and
validation that we apply to laboratory testing. The time is
past for validation by correlation.

But psychometrics is not everything. One can build a
perfect questionnaire only to find that it is useless in clinic
practice and randomized trials. Questionnaires must be not
only reliable and sensible, but also sensitive to change.
Rasch analysis is a way to begin, but it is only that. A sensi-
tive questionnaire that satisfies the Rasch model will always
be better than one that does not. For all of its psychometric
defects, the HAQ is a good, sensitive questionnaire, the best
we have to date, and one that has stood the test of time.
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