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Functional assessment by self-report questionnaire has
become virtually mandatory in randomized clinical trials
(RCT) following the strong imperative of the American

College of Rheumatology (ACR)1 and European groups that
such assessments should form part of the “core” of disease
activity measurements2-4. A similar strong recommendation
for the use of functional assessment questions has been
made for observational studies5, and for clinical practice as
well6.

By far, the most commonly used questionnaire is the
Health Assessment Questionnaire (HAQ). The HAQ family
of instruments derives from the Stanford Health Assessment
Questionnaire7. In its original form the HAQ consists of 20
questions in 8 different categories (Table 1). Each category
contains 2 to 3 questions based on a common theme:

Which HAQ Is Best? A Comparison of the HAQ,
MHAQ and RA-HAQ, a Difficult 8 Item HAQ
(DHAQ), and a Rescored 20 Item HAQ (HAQ20):
Analyses in 2491 Rheumatoid Arthritis Patients
Following Leflunomide Initiation
FREDERICK WOLFE

ABSTRACT. Objective. To determine whether the full Health Assessment Questionnaire (HAQ), the shortened
modified HAQ (MHAQ), or the new shortened RA-HAQ, developed on the basis of Rasch item
response theory (IRT), performs best in terms of distributional characteristics, detection of func-
tional loss, and identification of change in functional status in patients with active rheumatoid
arthritis (RA).
Methods. A total of 2491 clinic patients with RA with active disease from the practices of 519 US
rheumatologists were assessed by questionnaire at the time leflunomide was started and at subse-
quent followup when there had been sufficient time for response.
Results. The HAQ scores were almost normally distributed along the 0–3 scale, but 95% of MHAQ
and RA-HAQ values were clustered between 0 and 1.5. Normal or minimally abnormal scores (0 or
0.125) were noted in 6.6% of HAQ but in 21–22% of MHAQ/RA-HAQ. Mild functional loss 
(≤ 0.375) was found in 12.7, 39.1, and 36.1% of patients by the HAQ, MHAQ, and RA-HAQ,
respectively. This indicates that the MHAQ and RA-HAQ generally fail to identify appropriately the
extent of functional loss in RA. The HAQ was significantly better at detecting changes than the
MHAQ or RA-HAQ, with relative efficiencies of 1.28 and 1.37 compared to the MHAQ and RA-
HAQ, respectively. This results in roughly a 20–26% reduction in sample size requirements. Two
additional HAQ were identified that performed better than the HAQ itself, a 20 item HAQ without
the use of aids and devices and an 8 item HAQ composed of the most difficult item in each of the 8
HAQ subscale categories.
Conclusion. The HAQ is better (more efficient) than the MHAQ or RA-HAQ at detecting treatment
change, and identifies the extent of functional disability better than the shortened questionnaires.
The 3 questionnaires have different means, sensitivities, and distributional properties and cannot be
thought of as simply different versions of the same questionnaire. The benefits of the MHAQ and
RA-HAQ are that they are short and easier to score. But these benefits come at the price of loss of
sensitivity and loss of sensitivity to change. The 20 item HAQ and the difficult 8 item HAQ are
intriguing additional choices that are worthy of further study. (J Rheumatol 2001;28:982–9)
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dressing, standing, eating, walking, toileting, reach, grip,
and instrumental activities. A score is derived for each cate-
gory based on the most abnormal activity (question) in that
category. In addition, the use of aids and devices to help
with function is taken into consideration in the scoring. The
final HAQ score is the average score of the 8 categories. 

There have been 2 modifications to the HAQ in rheuma-
toid arthritis (RA) (Table 1). The MHAQ or modified HAQ
is a subset of 8 items taken from the 8 categories. Designed
by Pincus from the original 20 item HAQ8, it has had exten-
sive use in many rheumatic disorders. The MHAQ was
conceived to address several perceived problems with the
HAQ. First, the HAQ was thought to be too long: 20 ques-
tions and a list of more than 20 aids and/or devices. Second,
it was perceived as complicated and time consuming to
score. By contrast, the MHAQ does not consider aids or
devices, has only 8 questions, is simple to score, and has the
same range as the HAQ (1–3). It is widely used. Ziebland,
et al found that the MHAQ correlated better with important
clinical measures than did the HAQ9, in support of the short-
ened version.

But the MHAQ has come under considerable criticism.
Stucki, et al and Serrano, et al found it unacceptable
because of a bunching of values at the lower end of the
scale10 and lack of sensitivity to change11,12. Tennant, et al
examined the MHAQ using Rasch analyses13,14 and found
that it did not have desirable questionnaire characteristics.
Reporting Rasch analyses, Stucki, et al suggested that
differences in item difficulty might explain the distributional
differences between the HAQ and MHAQ, and proposed
that a properly designed shortened HAQ instrument might
obviate these differences12. Tennant, et al then developed
such a questionnaire, a 3rd HAQ called the RA-HAQ
because its 8 questions were derived from the HAQ and
because it was validated in an international sample of
patients with RA13,14. The RA-HAQ differs from the MHAQ
in that 3 of the 8 questions are different. The RA-HAQ has
near perfect characteristics according to the Rasch item
response theory model15-17, and is scored on a 0–3 scale. The
RA-HAQ has never been used clinically. We include it here
because it enables us to test a series of different HAQ,
including one that has near perfect theoretical characteris-
tics, thereby investigating the hypothesis of Stucki, et al.

While it is desirable to use the shortest possible ques-
tionnaire, it is of interest whether a short questionnaire
performs as well as a long one and whether it seems to be
capturing patients’ functional loss adequately. Katz, et al
examined short and long questionnaires (including the
MHAQ) in 54 patients undergoing hip surgery18. They
concluded that none of the instruments could be shown to be
more sensitive to change than another, and that much larger
samples would be required to demonstrate statistically
significant differences. We recently studied initial and
followup questionnaires on 2491 patients with RA from the

time they started leflunomide. We used this data set to
examine the distribution characteristics of the 3 HAQ and to
determine their relative sensitivity to change. The patients
starting leflunomide had quite active RA, and received this
drug shortly after its release in the US. Because the MHAQ
has been criticized for having too many normal values,
using a set of patients with severe RA where not many
normal or mild patients would be found would appear to be
a fair test of the MHAQ in a real clinical setting. 

MATERIALS AND METHODS
Patients. Patients with RA in this study were from the practices of 566 US
rheumatologists. Patients completed a HAQ questionnaire in their rheuma-
tologists’ offices at the time they started taking leflunomide. A followup
HAQ was sent to the patients in the 6 month period that followed their
initial enrollment. Since this project is continuing, only those patients who
completed at least 2 questionnaires are analyzed in this report. To assess
whether 2 assessments were an adequate measure of treatment effect,
analyses were performed that included more than 2 HAQ assessments per
patient. Results (data not shown) were very similar to those obtained using
2 assessments.

Scoring of the HAQ. The categories of the HAQ are shown in Table 1. In
the HAQ7, the most abnormal score in one of 8 categories becomes the
score for that category. In addition, if an aid or device or help from others
is used to perform an activity within the category then the minimum score
for that category is set at 2 or “performed with difficulty or assistance.”
Scoring for the HAQ is: without difficulty (0), with some difficulty (1),
with much difficulty or with assistance (2), unable (3). Thus the range of
the HAQ is 0–24, or 0–3 when the total score is divided by 8. The MHAQ
and RA-HAQ are scored by taking the average of the 8 items in Table 1.
Aids and devices are not considered. The HAQ can be scored in 15
seconds19, and the MHAQ and RA-HAQ in half that time. To address the
issue of the effect of an assistive device, we calculated a 20 item HAQ
based on the average of all 20 HAQ items without the use of assistive
devices, and an 8 item HAQ score as in the original HAQ, but without the
use of assistive devices, and an 8 item HAQ based on the most difficult
items in each subscale category, as determined by Rasch analysis as shown
in Table 1 (see below).

Statistical methods. The relative efficiency of the MHAQ and RA-HAQ
was compared to the HAQ using the method of Liang, et al20. Sample sizes
were calculated comparing change scores to 0, assuming an alpha level of
0.05 and power of 80%. Statistical differences in the ability of the HAQ,
MHAQ, and RA-HAQ to detect changes were assessed by conditional
logistic regression followed by determination of the Bayesian information
criterion (BIC)21,22, and were also assessed in distribution-free analyses by
the sign test. The BIC is a measure of overall fit and a means to compare
nested and non-nested models. The alpha level was set at 0.05, and all tests
were 2 tailed. Statistical analyses were performed using Stata, version 6.023.

Rasch analysis is a method for obtaining objective, fundamental linear
measures (qualified by standard errors and quality control fit statistics)
from stochastic observation of ordered category responses24. The details of
this method are available in a number of conceptually and mathematically
simple15 and more complex texts16,17,25,26. An important property of Rasch
analysis is that the difficulties of the individual HAQ items, called HAQ
difficulties, are easily expressed on a linear scale, allowing comparison
between items as to difficulty or severity. This leads to the condition in
which a total score of a patient (e.g., total HAQ score) will be a linear
representation of the HAQ item difficulties, and as such will represent func-
tion loss. Thus the difference in a Rasch score between 0.5 and 1 is exactly
the same as the difference between 2.3 and 2.8, and, assuming that 0 repre-
sents no disability or the beginning of the scale, a patient who increases his
score from 0.5 to 1 on the Rasch linear ruler will be exactly twice as bad.
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This is in contrast to the “raw” HAQ score that is not linear in its original
metric. Rasch analysis was performed using Winsteps version 3.0527. This
analysis was used to determine the difficulty (measure) of each HAQ item
on a linear scale. Negative (–) measures indicate more difficult items and
positive measures less difficult items (Table 1). The linear scales mean that
the measures represent difficulty on a linear scale, and therefore can be
compared to each other. Rasch analysis reports several other statistics. The
patient separation statistic indicates how clearly the test can “see” between
patients. It is increased by increasing the number of items and indicates the
utility of the test as a measuring device. Item separation indicates how
clearly the sample “shows” the differences between HAQ items. It is
increased by the number of persons, and indicates the clarity with which the
test articulates a construct17. The INFIT and OUTFIT statistics are
measures of how well a HAQ item fits to the Rasch model. The mean
square INFIT and OUTFIT statistic is expected to be 1. Values above 1
indicate the presence of noise or “fuzziness.” As applied to HAQ items,
values > 1.2 indicate substantial and unacceptable noise. Noisy items can
provide more noise than information, and may not contribute useful infor-
mation to an overall score17.

RESULTS
Demographic and clinical characteristics. The demo-
graphic and clinical characteristics of study patients are
shown in Table 2a and 2b. HAQ and MHAQ scores are high.
The median HAQ and MHAQ score was 0.62 and 1.38,
respectively. Therefore patients in this series were consider-

ably more severe than the clinic patients seen by Stucki, et
al, as might be expected since they had all failed a disease
modifying antirheumatic drug (DMARD) and were starting
a new DMARD10.

The distribution of the various HAQ. Figure 1 displays the
distributional characteristics of the 3 HAQ clinical scales.
There are a number of important points. The MHAQ and
RA-HAQ are quite similar, but both differ substantially
from the HAQ. The HAQ is almost normally distributed, but
the shortened HAQ have far fewer “severe” observations
and many more “mild” and normal observations. These

Table 1. The HAQ, MHAQ, and RA-HAQ questionnaire item sets. Items in parentheses represent HAQ category
difficulty when aids and devices are included in the coding. The most difficult item in a category subscale is indi-
cated by ±.

MHAQ RA-HAQ HAQ Question Subscale Difficulty

Dressing and grooming 0.84 (0.81)
• • • Dress yourself 0.08 ±

• Shampoo your hair 0.78
Rising 0.90 (1.10)

• • Stand up from a chair 0.15 ±
• • Get in and out of bed 0.38

Eating –0.05 (0.40)
• Cut your meat 0.33

• • • Lift a full cup or glass to mouth 1.03
• Open a new carton of milk –0.94 ±

Walking 0.62 (0.73)
• • Walk outdoors on flat ground 0.71

• • Climb 5 steps –0.28 ±
Hygiene –0.99 (–0.82)

• • • Wash and dry entire body 0.83
• Take a bath –1.94 ±
• Get on and off the toilet 1.16

Reach –0.47 (–0.44)
• Reach and get down a 5 lb object –1.30 ±

• • • Bend down and pick up clothing 0.25
Grip 0.09 (–1.10)

• • Open car doors 0.47
• Open jars (previously opened) –0.57 ±

• • Turn taps on and off 0.78
Activities –0.93 (–0.68)

• • Run errands and shop – 0.19
• • Get in and out of car 0.02

• Do chores –1.74 ±

Table 2A. Demographic and clinical characteristics of 2491 patients with
RA at the start of leflunomide therapy.

Variable Mean OR% SD

Age (years) 58.01 12.57
Sex (% male) 22.4
Disease duration (years) 12.37 10.31
High school graduate 87.4
VAS pain scale (0–10) 4.71 2.68
VAS global severity scale (0–10) 3.98 2.45

VAS: visual analog scale.
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differences have clinical implications. Minimal functional
loss (0 or 0.125) is found in 6.6% of patients scored by the
HAQ, but 22.3 and 21.0% scored by the MHAQ and RA-
HAQ, respectively. Similarly, it had been the author’s clin-
ical opinion that mild functional loss is represented by a
HAQ score of 0.375 or less. Using that criterion, 12.7% of
patients scored by the HAQ, 39.1% scored by the MHAQ,
and 36.1% scored by the RA-HAQ would have mild func-
tional loss while the rest would have more severe loss. The
percentage of patients with 0 scores is shown in Table 2b.
From data in Figure 1 and Table 3, it would follow that the
means of the 3 measures would differ as well. As shown in
Table 1, the respective mean and SD for the HAQ, MHAQ,
and RA-HAQ is 1.30 (0.67), 0.64 (0.49), and 0.71 (0.53).

Sensitivity to change: relative efficiency and sample size
requirements. The 6 month change in HAQ scores (mean
and SD) as a function of treatment for the 3 HAQ was 0.053
(0.43), 0.042 (0.38), and 0.041 (0.39) for the HAQ, MHAQ,
and RA-HAQ, respectively. From this the relative efficiency
of the HAQ compared to the shortened HAQ can be calcu-
lated. Compared to the MHAQ, the HAQ relative efficiency
is 1.28, and compared to the RA-HAQ it is 1.37. We can
then apply the study data to the sample size requirements for
finding a difference as great as observed in this report.
Assuming an alpha of 0.05 and a power of 80%, the sample
size required is 515, 644, and 698 for the HAQ, MHAQ, and
RA-HAQ, respectively.

Conditional logistic regression was then used to estimate

Table 2B. Metric properties of the various HAQ.

HAQ Mean SD Patient Item Percentage of Patients
Separation Separation with Score of 0

HAQ score (0–3) 1.30 0.67 2.37 22.69 4.00
MHAQ score (0–3) 0.64 0.49 1.96 9.64 12.84
RA-HAQ score (0–3) 0.71 0.53 2.06 12.05 12.26
HAQ — no assistive devices 1.11 0.68 2.40 19.46 6.48
HAQ — difficult 8 items 1.02 0.63 2.53 20.04 5.51
HAQ — 20 items 0.82 0.55 3.32 22.39 5.00

Figure 1. Distributional graphs of HAQ, MHAQ, and RA-HAQ for 2491 clinic patients with RA at the start of leflunomide therapy. HAQ scores are roughly
normally distributed. The MHAQ and RA-HAQ scores cluster between 1 and 1.5 and many values are normal or almost normal.
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the extent of the differences over 6 months for each HAQ
test, and the differences between the tests were described
using the Bayesian information criterion (BIC)21,22. The BIC
values for HAQ versus MHAQ, HAQ versus RA-HAQ, and
MHAQ versus RA-HAQ were 10.93, 12.46, and 1.55. These
results indicate “very strong support” for the HAQ versus
MHAQ and RA-HAQ, and weak support for the superiority
of MHAQ compared to RA-HAQ21,22. The various HAQ
were also compared using distribution free statistics. The 2
sided sign test showed that the median 6 month differences
for the HAQ exceeded the median differences for the
MHAQ (p = 0.003) and the RA-HAQ (p = 0.0004). The
MHAQ and RA-HAQ did not differ (p = 0.476).

Rasch analysis and reasons for the differences between the
various HAQ. Table 1 presents the Rasch item difficulties
for the HAQ items. Each HAQ subscale category is
composed of items of substantially different difficulties. For
example, for hygiene the difference in difficulty between
“wash and dry body” (0.83) and “take a bath” (–1.94) is
2.77. The average HAQ difficulty for this item is –0.99
without aids and devices and –0.82 with aids and devices.
But both MHAQ and RA-HAQ select the “wash and dry
body” for their item in the category. Indeed, for almost all of
the categories the various HAQ have selected items with
substantial differences in difficulty. Overall, the MHAQ and
RA-HAQ are “easier” tests than the full HAQ.

There were generally small differences between the HAQ
with and without aids and devices, with one striking excep-
tion, the grip category. Here, the HAQ grip difficulty with
aids or devices was 0.09, but with assistive devices it was
–1.10. This difference is explained almost entirely by the
very common usage of devices that help with opening of
jars. More than 75% (75.5%) of patient observations indi-
cated the use of a gripping or jar opening aid. The next
highest percentage was for a reaching aid (36.7%).

The various HAQ instruments were also examined by
other Rasch analysis statistics (Table 2b). The person and
item separation statistics for the HAQ, MHAQ, and RA-
HAQ were: HAQ 2.37, 22.69; MHAQ 1.96, 9.64; RA-HAQ
2.06, 12.05. As noted in Materials and Methods, person
separation indicates how clearly the test can “see” between
“patients.” It indicates the utility of the test as a measuring
device. Item separation indicates how clearly the sample
“shows” the differences between items. It indicates the
clarity with which the test articulates a construct. These data
indicate, as confirmed by statistical and efficiency data
noted above, that the HAQ distinguishes patients better than
the other HAQ instruments. Using the Winsteps fitting
criteria, we found non-fitting items in all the HAQ. The
HAQ had one non-fitting item, “take a tub bath,” but the
non-fit was large, 1.57 and 1.51 for the INFIT and OUTFIT,
respectively. The MHAQ had 2 slightly non-fitting items,

Table 3. Distribution and cumulative distribution of HAQ, MHAQ, and RA-HAQ scores at first assessment.

Score HAQ, HAQ MHAQ, MHAQ RA-HAQ, RA-HAQ
% Cumulative, % Cumulative, % Cumulative,

% % %

0.000 4.00 4.00 13.02 13.02 12.38 12.38
0.125 2.64 6.63 9.28 22.31 8.62 21.00
0.250 2.75 9.39 8.26 30.57 7.52 28.53
0.375 3.34 12.72 8.50 39.06 7.52 36.05
0.500 3.72 16.45 7.99 47.05 6.54 42.59
0.625 4.07 20.52 9.01 56.06 8.66 51.25
0.750 4.77 25.29 8.89 64.95 8.42 59.68
0.875 5.12 30.41 8.10 73.05 8.23 67.91
1.000 5.51 35.92 8.38 81.43 9.17 77.08
1.125 6.13 42.05 4.92 86.35 5.60 82.68
1.250 7.10 49.15 3.78 90.13 4.55 87.23
1.375 6.94 56.09 3.03 93.15 3.49 90.71
1.500 6.94 63.03 2.12 95.28 2.59 93.30
1.625 6.32 69.36 1.46 96.73 1.80 95.10
1.750 5.82 75.17 1.02 97.76 1.37 96.47
1.875 6.36 81.54 0.87 98.62 1.02 97.49
2.000 5.12 86.66 0.71 99.33 0.86 98.35
2.125 4.23 90.88 0.35 99.69 0.71 99.06
2.250 3.10 93.99 0.12 99.80 0.31 99.37
2.375 2.09 96.08 0.16 99.96 0.27 99.65
2.500 1.44 97.52 0.00 99.96 0.08 99.73
2.625 1.32 98.84 0.00 99.96 0.20 99.92
2.750 0.78 99.61 0.04 100.00 0.04 99.96
2.875 0.27 99.88 0.00 100.00 0.04 100.00
3.000 0.12 100.00 0.00 100.00 0.00 100.00
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“turn taps on and off” and “lift a full cup or glass to the
mouth.” The INFIT and OUTFIT statistics for these items
ranged between 1.20 and 1.29. In this sample, we found the
RA-HAQ to have one slightly mis-fitting item, “lift a full
cup or glass to the mouth,” with INFIT and OUTFIT statis-
tics of 1.26 and 1.30, respectively.

Rescoring the HAQ: using all 20 items. When all the 20
HAQ items were examined together (Table 2b) we found the
overall separation to be 3.32 for patients and 22.39 for HAQ
items. There were 2 non-fitting items, “opening jars” with fit
statistics of 1.17 and 1.24, and “being able to take a tub
bath” at 1.85 and 1.84, for INFIT and OUTFIT, respectively.
Eight of the individual items duplicated difficulty measures
already present in other items. The mean HAQ score for the
20 item HAQ was 0.82.

A modified HAQ using the most difficult items: the Difficult
HAQ (DHAQ). When the HAQ was scored in the usual way,
using the most abnormal score of the category but not
making use of assistive devices, the separation was
2.40/19.46. The mean was 1.11, and the percentage with 0
scores was 6.48%. Removal of assistive devices left only
one of the 8 categories with misfit, “hygiene,” with
INFIT/OUTFIT statistics of 1.52/1.51.

We also performed Rasch analyses on the most difficult
item in each of the 8 categories. These items are shown in
Table 1 and marked with a ± symbol. The patient and item
separation was 2.53 and 20.04. There were 2 mis-fitting
items, “opening jars” and “taking tub baths,” with INFIT
and OUTFIT mis-fitting from 1.21 to 1.64. The mean HAQ
score for these difficult 8 items was 1.02.

As shown in Figure 2, the HAQ with the greatest spread
and greatest mean was the HAQ, followed by the HAQ
without assistive devices, the “difficult” 8 item HAQ, the 20
item HAQ, the RA-HAQ, and the MHAQ. Therefore the 3

HAQ that select for the hardest items, the HAQ, HAQ
without assistive devices, and difficult 8 item HAQ, have
the highest HAQ score, while the 2 items that select for
easier items have the lowest scores, MHAQ and RA-HAQ.

DISCUSSION
As shown by the data of this study, the HAQ is more effi-
cient and more sensitive to change than the MHAQ or RA-
HAQ. Therefore, fewer patients would be required to
demonstrate change when the HAQ is used compared to the
shortened versions. We confirmed this by parametric and
nonparametric statistical analyses, effect size and efficiency
statistics, and Rasch analyses separation statistics. Our
results confirm those of Stucki, et al10. It seems possible that
a different set of 8 HAQ items would perform better than the
8 used by the MHAQ or RA-HAQ, and we found some
evidence for this in the “difficult” 8 item HAQ. Although
the HAQ makes use of 20 items, the calculated score is
based only on scores of the 8 categories. Among the 3 stan-
dard 8 item HAQ, the HAQ performed best, and there was
little to choose between the MHAQ and RA-HAQ in terms
of performance. When we examined the 20 items of the
HAQ as a single scale, we found far better patient separation
and slightly better item separation. This suggests that
scoring all the items of the HAQ (without aids and devices)
might be a good strategy for clinical trials, provided that
conventional scoring with aids and devices is also used so
that comparison with the large base of public data can be
maintained. When we formed a HAQ using the most diffi-
cult items in the 8 HAQ category subscales, the patient sepa-
ration statistics were improved compared to the HAQ, but
were not as good as the separation statistic for the 20 item
HAQ.

For a disability instrument, the HAQ has the controver-
sial and unusual property of increasing the score when an

Figure 2. Kernel density estimates from right to left for HAQ (�), HAQ without assistive devices (+ sign), “diffi-
cult” 8 item HAQ (��), 20 item HAQ (��), RA-HAQ (��) and MHAQ (∆).

Wolfe: Which HAQ is best? 987

Personal non-commercial use only.  The Journal of Rheumatology Copyright © 2001.  All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


The Journal of Rheumatology 2001; 28:5988

assistive device is used. The data from this study elucidate
the role of assistive devices. As shown in Figure 2 and Table
2b, when the most difficult 8 items are used, the score is
1.02 and the curve is the third from the right. The HAQ
without assistive devices has a score of 1.11 and its curve is
the second from the right in Figure 2. The HAQ without
assistive devices differs from the 8 item difficult HAQ by
allowing questions in other categories to count if the most
difficult items are not scored highest. These curves indicate
that only a small proportion of the differences between the
HAQ without assistive devices (curve second from right)
and the HAQ with assistive devices (curve at the right) is
attributable to the assistive devices. These 2 HAQ differ by
only 0.19 in their mean scores. In addition, the separation
statistics are similar. The main differences, then, between
these 2 HAQ is the small difference in mean scores.

Beyond the difference in efficiency and sensitivity to
change among the HAQ, MHAQ, and RA-HAQ, there are
striking differences in the distributional characteristics of
the full and shortened instruments (Figures 1 and 2). The
MHAQ and RA-HAQ instruments miss a great deal of func-
tional impairment. For that reason there are many more
normal or only minimally impaired patients when the short-
ened instruments are used. It is probably true, then, that
these instruments fail to identify functional loss, particularly
at the lower end of the scale, and this observation is
supported by the item difficulties in the Rasch analyses.
Thus the data of this study confirm and reinforce the obser-
vations of Stucki, et al regarding floor effect10, but this time
in a sample of patients with severe and relatively unres-
ponsive RA.

We also confirm that HAQ and MHAQ scores are not
comparable10-12, nor can simple algorithms be used to
convert one score to the other. As shown in Figure 3, a
nonlinear equation can be written to describe the average
relationship between the 2 scales, but predicting individual
HAQ scores from individual MHAQ scores is not possible
within acceptable degrees of reliability because of the wide
forecast intervals. Therefore the 2 questionnaires are
different: they have different scaling and measurement prop-
erties, and must be thought of as separate questionnaires, not
just as short or longer versions of the same questionnaire.
The differences between the HAQ and MHAQ should be
extended to all the HAQ used in this study. Each has
different metric properties, and the instruments cannot be
mixed.

The RA-HAQ did not work as well in this sample as it
did in a sample of RA patients with milder disease13. It
clearly failed to identify functional loss as well as the HAQ.
This observation underscores a number of limitations: the
difficulty in making shortened instruments work as well as
longer, more sensitive instruments, and the need to have
larger item banks from which instruments can be developed.
The HAQ, with scoring of the full 20 items, performed
better than any of the 8 category HAQ. In addition, the diffi-
cult 8 item HAQ performed better than the HAQ itself. The
duplicated difficulty measures of the 20 item HAQ, and to a
lesser extent of the difficult 8 item HAQ, however, raise
some concern, for it is possible under some circumstances
for patients’ HAQ scores to improve even though overall
functional ability has not changed when a number of items
share the same difficulty level. Additional analyses of the 20

Figure 3. MHAQ versus HAQ. The questionnaires yield considerably different results when applied to the same
patients. The MHAQ and HAQ are separate questionnaires and should not be considered simply as shorter or
longer variants of one another. A small amount of spherical random noise is added to each point before graphing
in order to display overlapping values.
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item and difficult 8 item HAQ are required before firm
recommendations can be made.

In the end, there are tradeoffs. The MHAQ is shorter and
marginally easier to score. But this comes at the prices of
less sensitivity to functional loss and less sensitivity to
change. Where questionnaire length is not an important
consideration, the HAQ is a better choice, but where space
and time are important the MHAQ is able to capture func-
tional loss, but with some loss of sensitivity to change and
the ability to detect mild functional loss. The difficult 8 item
HAQ is an intriguing additional choice that is worthy of
further study.
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