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Further Development of a Physical Function Scale on a
Multidimensional Health Assessment Questionnaire
for Standard Care of Patients with Rheumatic Diseases
THEODORE PINCUS, TUULIKKI SOKKA, and HANNU KAUTIAINEN

ABSTRACT. Objective. To analyze a further version of the Multidimensional Health Assessment Questionnaire
(MDHAQ) with 10 activities of daily living (ADL), which is more easily completed by patients and
scored by health professionals than a 14-ADL MDHAQ; and to determine if the 10-ADL MDHAQ
would be as informative as the 14-ADL MDHAQ, the 20-ADL HAQ, and the 8-ADL modified HAQ
(MHAQ), which is more easily reviewed and scored than the HAQ, but scores are routinely 0.3–0.5
units lower than HAQ scores.
Methods. In standard care, 144 consecutive patients completed a HAQ, which includes a MHAQ,
and 14-ADL MDHAQ, which includes a 10-ADL MDHAQ subscale, all scored 0–3. These scales
were analyzed for mean and median scores, Cronbach’s alpha to estimate internal consistency, fac-
tor analysis to estimate construct validity, and cumulative percentile scores.
Results. Mean (median) scores for the HAQ, MHAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ
physical function scales were 0.80 (0.75), 0.48 (0.38), 0.83 (0.79), and 0.73 (0.70), respectively.
Internal consistency of each scale was very good. The lowest 25 percentile score was 0.16 on the
HAQ, 0.0 on the MHAQ, 0.36 on the 14-ADL MDHAQ, and 0.20 on the 10-ADL MDHAQ.
Conclusion. The MDHAQ physical function scale of 10 ADL is more easily completed and scored
than the 14-ADL MDHAQ or 20-ADL HAQ, while providing similar information. (J Rheumatol
2005;32:1432–9)
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The Health Assessment Questionnaire (HAQ)1 physical
function scale queries 20 activities of daily living (ADL),
classified into 8 categories, scored 0–3 (0 = without any dif-
ficulty, 1 = with some difficulty, 2 = with much difficulty, 3
= unable to do), as well as 21 aids and devices. The overall
physical function score is the mean of the highest score
within each category, raised by 1 or to 2 if aids or devices
are used1. The HAQ generally is easily completed by most
patients in 5 minutes or less2.

The HAQ has been a major advance in clinical trials and
clinical research1-4. It is included in the American College of
Rheumatology (ACR) Core Data Set measures for rheuma-

toid arthritis (RA)5,6, and has been used to compare physi-
cal function in patients with RA and healthy populations,
including recognition that functional disability predicts pre-
mature mortality in the general population7,8. However, the
HAQ is limited in standard clinical care by a format involv-
ing 2 sides of one page and a complex scoring system, so
that it cannot be quickly reviewed or scored formally by a
health professional.

Several 8 to 14-ADL adaptations have been made to
facilitate use of the “patient-friendly” HAQ format in stan-
dard clinical care. A modified HAQ (MHAQ) physical func-
tion scale has been reported with 8 ADL9, one from each of
the 8 categories in the HAQ on one side of one page.
MHAQ scores are correlated with HAQ scores, but scores
are routinely 0.3–0.5 units lower than those on the HAQ on
a 0–3 scale, with a higher likelihood of “floor effects,” i.e.,
normal scores in patients with limitations of functional sta-
tus, than the HAQ10. Therefore, a multidimensional HAQ
(MDHAQ) physical function scale was developed to include
6 complex ADL10, which reflects improved status of
patients currently seen by rheumatologists compared to the
1970s, when the HAQ was developed11, and reduced the
percentage of patients with physical function scores of “0”
from 23% on the MHAQ and 16% on the HAQ to less than
3%10. More recently, a HAQII questionnaire has been devel-
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oped with more even spacing in scores of 10 ADL than seen
for the HAQ or MDHAQ12, so that an increase in score
from, e.g., 0.5 to 1.0 would be more similar to an increase
from, e.g., 1.5 to 2.0 than seen on the HAQ, MHAQ, or
MDHAQ. 

The MHAQ, MDHAQ, and HAQII require less than half
of one side of one page. These questionnaires can be rapid-

ly reviewed by a clinician to give an overview of patient sta-
tus in about 5 seconds, and formally scored in 20 seconds or
less, using scoring templates included on the questionnaire
(Figure 1). Their compact design allows additional scales on
the same side of the page to assess pain, global status, psy-
chological status, change in status, fatigue, or other vari-
ables (Figure 1).

Table 1. Items included on the HAQ, 8-ADL MHAQ, 14-ADL MDHAQ, 10-ADL MDHAQ, and HAQII (the codes of the items are the
same as used in other tables). Note that items k, l, m, n, and p in the 14-item MDHAQ are not included in the 10-item MDHAQ. Items
o, q, and r from the 14-item MDHAQ are renamed k, l, m in the 10-item MDHAQ, as in Figure 1.
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A physical function scale of 10, rather than 14, ADL
reduces the number of items completed by the patient and
facilitates simplified scoring, as a mean of 10 items is more
rapidly calculated than a mean of 14 items. The 10 ADL of
the HAQII include “move a heavy object” and “lift a heavy
object,”12 which may be of lesser interest to a clinician than
“walk 2 miles or 3 kilometers” or “participate in sports and
games,” which are included on the MDHAQ10.

We analyze whether a 10-ADL MDHAQ physical func-
tion subscale with these 2 additional queries is as informa-
tive as 6 additional ADL on the MHAQ in the 14-item
MDHAQ concerning patient physical function.

MATERIALS AND METHODS
Patients. All consecutive patients seen at a weekly academic clinic at the
Division of Rheumatology and Immunology, Vanderbilt University
School of Medicine, Nashville, Tennessee, complete a version of the
HAQ, MHAQ, or MDHAQ at each visit. Over a 6-week period in June-
August, 1997, 144 patients routinely completed an 8-ADL MHAQ dis-
tributed at registration for the visit, and also completed an additional 4-
page questionnaire at the conclusion of the visit. The additional question-
naire included the standard HAQ1, the 14-ADL MDHAQ10 with 6 addi-
tional ADL and 4 psychological items, the Beck Depression Inventory
(BDI), and the Centers for Epidemiologic Studies Depression Inventory
(CES-D)13,14.

Questionnaires. Activities on the physical function scales of the HAQ,
MHAQ, MDHAQ, and HAQII are shown in Table 1. Patients are given 4
response options for each activity: “without any difficulty” (= 0), “with
some difficulty” (= 1), “with much difficulty” (= 2), and “unable to do” (=
3). In this study, we analyze the 14-ADL MDHAQ10, which includes 8
MHAQ ADL plus 6 complex activities for a total of 14 activities, termed
the 14-ADL MDHAQ10, and a version that included only 2 of the 6 addi-
tional ADL for a total of 10, termed the 10-ADL MDHAQ. The 2 addition-
al activities are “walk 2 miles or 3 kilometers” and “participate in sports
and games as you would like.”

The total physical function score is the mean of the sum of the respons-
es for the MHAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ, divided by 8,
14, and 10, as the mean of the sums of responses, for a score ranging from
0 to 3. The 10 ADL may also be divided by 3 (rather than 10) to give a score
of 0–10, identical to scores on the pain and patient global visual analog
scales. In analyses of psychometric validity, reliability, and informative-
ness, MDHAQ scores are calculated using the traditional 0–3 scale. A flow

chart illustrates calculation of the MDHAQ on a 0–3 scale, although scor-
ing on a 0–10 scale can be used.

The HAQ physical function score is calculated in the standard manner:
the 20 items are scored 0–3, grouped into 8 categories, and 8 scores are cal-
culated, based on the highest among 2 or 3 ADL in each category; if the
patient uses aids and devices for a given category, the score is increased by
1 unit. The sum of the highest response in each category is divided by 8 to
yield a total HAQ score of 0 to 3.

Statistical analyses. Scores on all versions including the HAQ, MHAQ, and
MDHAQ were computed as the mean or median, with standard deviation
(SD), interquartile range (IQR) and 95% confidence intervals (95% CI).
Internal consistency was estimated by calculating Cronbach’s alpha coeffi-
cients with one-sided 95% CI. Construct validity was examined by the
maximum likelihood factor analysis with the varimax rotation method. A
chart showing cumulative percentages of the total scores of the HAQ,
MHAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ was constructed.

RESULTS
Patient population. The study included 144 patients, of
whom 78% were female and 92% were Caucasian; 51% had
RA, 14% fibromyalgia, and 35% other diagnoses. The mean
(SD) age was 53 (12) years, and the median (IQR) duration
of disease was 7 (3, 15) years.

Scores on 4 physical function scales. The mean total scores
on the HAQ, MHAQ, 14-ADL MDHAQ, and 10-ADL
MDHAQ were 0.80, 0.48, 0.83, and 0.73, respectively
(Table 2). The 50th percentile scores were 0.75 for the HAQ,
0.38 for the MHAQ 8 ADL scale, 0.79 for the 14-ADL
MDHAQ, and 0.70 for the 10-ADL MDHAQ physical func-
tion scales (Figure 2, Table 2). The 20th percentile scores
were 0.13 for the HAQ, 0 for the MHAQ, 0.29 for the 14-
ADL MDHAQ, and 0.20 for the 10-ADL MDHAQ physical
function scales, while the 80th percentile scores were 1.25
for the HAQ, 1.00 for the MHAQ, 1.36 for 14-ADL
MDHAQ, and 1.30 for 10-ADL MDHAQ physical function
scales (Figure 2, Table 2).

Floor effects. Of 144 patients, 23 (16%) had normal scores
of “0” on the HAQ, 45 (31%) on the MHAQ scale, 3 (2%)
on the 14-ADL MDHAQ scale, and 14 (10%) on the 10-
ADL MDHAQ scale (Figure 2). The distribution of the

Table 2. Mean levels and percentiles of the HAQ, 8-ADL MHAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ.

HAQ 8 ADL MHAQ 14 ADL MDHAQ 10 ADL MDHAQ

Mean levels 0.80 ± 0.62 0.48 ± 0.48 0.83 ± 0.54 0.73 ± 0.53
Percentiles

10 0.00 0.00 0.14 0.05
20 0.13 0.00 0.29 0.20
25 0.16 0.00 0.36 0.20
30 0.38 0.00 0.43 0.30
40 0.63 0.25 0.64 0.60
50 0.75 0.38 0.79 0.70
60 1.00 0.63 1.00 0.90
70 1.13 0.75 1.11 1.05
75 1.25 0.88 1.21 1.10
80 1.25 1.00 1.36 1.30
90 1.56 1.13 1.50 1.40

1435Pincus, et al: Development of the MDHAQ

Personal non-commercial use only.  The Journal of Rheumatology Copyright © 2005.  All rights reserved.



1436 The Journal of Rheumatology 2005; 32:8

HAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ scales was
similar through the scoring range, while the distribution of
the MHAQ differed from the other scales toward lower
scores (Figure 2).

Internal consistency. The internal consistencies of the ques-
tionnaires were similar, with values for Cronbach’s alpha ≥
0.88 for all items in all scales (Table 3). No item in any ques-
tionnaire was inconsistent with the other items in the scale.
For example, if the item m, “run or jog 2 miles,” is deleted
from the 14-ADL MDHAQ, Cronbach’s alpha remains 0.92,
which is the same as Cronbach’s alpha for the entire 14-
ADL MDHAQ.

Construct validity. The HAQ and MHAQ physical function
scales formed one factor only (Table 4). The 14-ADL
MDHAQ scale formed 3 factors — items a, e, c, g, and b
“upper extremity”; items d, f, h, k, l, and n “lower and upper
extremity”; and items j, i, and m “sports and activities”
(Table 4). The 10-ADL MDHAQ scale formed 2 factors,
including items a, e, c, g, and b, which appear related pri-
marily to “upper extremity”; and items d, f, h, i, and j, which
appear related primarily to “lower and upper extremity.”

DISCUSSION
This report indicates that a 10-ADL MDHAQ appears to
give results similar to those described in our previous report
involving 14-ADL MDHAQ items10. A MDHAQ physical
function scale with 10 or 14 ADL overcomes “floor effects”
found using the 8-ADL MHAQ, and continues to allow
inclusion of scores for pain, global status, psychological dis-
tress, fatigue, and morning stiffness on one side of one page
(Figure 1). The MDHAQ can be reviewed easily by a clini-

Table 3.  Internal consistency of the HAQ, 8-ADL MHAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ question-
naire in 144 patients with rheumatic diseases.

Internal Consistency alpha (95% CI, lower limit)

HAQ 8-ADL MHAQ 14-ADL MDHAQ 10-ADL MDHAQ

0.90 (0.88) 0.90 (0.88) 0.92 (0.90) 0.89 (0.87)

Alpha If Item Deleted

HAQ Alpha 8-ADL Alpha 14-ADL Alpha 10-ADL Alpha
Item MHAQ MDHAQ MDHAQ

Item Item Item

1 0.89 a 0.88 a 0.92 a 0.88
2 0.89 b 0.89 b 0.92 b 0.88
3 0.90 c 0.90 c 0.92 c 0.89
4 0.90 d 0.89 d 0.91 d 0.88
5 0.89 e 0.88 e 0.92 e 0.88
6 0.88 f 0.90 f 0.92 f 0.88
7 0.90 g 0.90 g 0.92 g 0.89
8 0.89 h 0.89 h 0.91 h 0.88

i 0.92 i 0.89
j 0.92 j 0.89
k 0.91
l 0.91
m 0.92
n 0.92

See Table 1 for description of HAQ items 1–8 and MHAQ/MDHAQ items a–n.

Figure 2. Comparison of percentile distributions of the HAQ, MHAQ,
MDHAQ10, and MDHAQ14.
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cian in 5 seconds for an overview of a patient’s situation,
and all 7 scales can be scored formally in 20 seconds or less,
using scoring templates included on the questionnaire. One
advantage of 10 items is to facilitate scoring in the clinic, as
division by 10 is simpler to perform rapidly than division by
8 or 14.

The 10-ADL MDHAQ also avoids some problems of the
HAQ that are not of major consequence, but detract from
optimal psychometric properties of the questionnaire. First,
some of the activities in the HAQ, such as “shampoo your
hair,” “take a tub bath,” and “do chores such as vacuuming
or yard work,” are not performed by some patients, causing
some complexity in completion in a routine clinical setting
— this was part of the original rationale to adapt the HAQ
to the MHAQ9. Second, a HAQ physical function score may
be increased artefactually by a rheumatologist recommend-
ing a device to aid a patient’s function, although function
may be improved. For example, if a patient responds that
she walks, opens jars or performs another activity “with
some difficulty,” is given a cane, jar opener or other device,
and continues to respond “with some difficulty,” the score
will be increased from 1 to 2, although the patient actually
may have greater functional capacity. Third, different activ-
ities may determine HAQ scores at different completions, as
only one of 2 or 3 activities within each category determines
the score for the category. A patient may hypothetically
improve in 1–12 of the 20 activities on the HAQ, but show
no change in HAQ score. Fourth, in the rheumatology liter-
ature, the HAQ is scored differently in different publica-
tions, including raising the score for a category by 1 unit or
to 2 if aids and devices are used, not including aids and
devices and scoring only the 20 ADL, and scoring the mean
of 20 activities rather than the highest number within each
group. None of these issues results in substantial difficulties
in assessing patient function, indicating the robust capacity

of the HAQ format and approach, but these problems do
detract from optimal psychometric validity of the HAQ.

Limitations of the HAQ and MDHAQ also include an
uneven distribution of items. The 2 new complex activities,
“walk 2 miles or 3 kilometers” and “participate in sports and
games as you would like,” are “outliers” in scoring in Rasch
analysis, rather than indicating a similarly spaced transition
from, e.g., 0 to 0.5 as from 1.0 to 1.5. This problem has been
addressed in a HAQII questionnaire, which provides even
spacing of scoring intervals according to item response the-
ory in Rasch analysis12. However, some of the queries on
the HAQII, such as “move a heavy object” and “lift a heavy
object,” appear to be of lesser interest to a patient or clini-
cian than “walk 2 miles or 3 kilometers” or “participate in
sports and games.” 

Although the total score is reported in publications, the
rheumatologist may find it useful to review responses to
specific items in clinical care. All clinical measurements
represent a tradeoff between pragmatic and fastidious con-
siderations15. The absence of linearity may be offset in clin-
ical care by the advantage of information concerning capac-
ity to walk and participate in sports and games. Different
questionnaires may be preferable in different settings.

Physical function scores on the MHAQ are correlated
significantly with those on the HAQ, as would be expected9,
and with traditional joint counts, radiographs, and labora-
tory indicators of inflammation16. The MHAQ physical
function scale is as sensitive and informative as the HAQ to
detect changes in status in clinical trials17, and to predict
severe outcomes in RA, such as functional declines18, work
disability19, and premature mortality18,20. Indeed, the HAQ
and MHAQ are superior to any joint count or radiographic
or laboratory measure in the prognosis of these outcomes21.
Similar properties would be expected of the 10-ADL
MDHAQ, 80% of which is the 8-ADL MHAQ.

Table 4. Factor analysis of the HAQ, 8-ADL MHAQ, 14-ADL MDHAQ, and 10-ADL MDHAQ questionnaires in 144 patients with rheumatic diseases.
Coefficients with values below 0.5 are not shown.

HAQ 8-ADL MHAQ 14-ADL MDHAQ 10-ADL MDHAQ
Item Factor 1 Item Factor 1 Item Factor 1 Factor 2 Factor 3 Item Factor 1 Factor 2

6 0.84 a 0.86 d 0.70 a 0.82
5 0.80 e 0.82 l 065 e 0.73
8 0.79 b 0.77 k 0.64 c 0.66
1 0.76 d 0.76 n 0.63 g 0.64
2 0.75 h 0.76 h 0.60 b 0.60
3 0.69 f 0.72 f 0.55 j 0.78
4 0.65 g 0.62 a 0.82 i 0.74
7 0.62 c 0.58 e 0.64 h 0.66

c 0.63 f 0.58
g 0.60 d 0.57
b 0.55
j 0.86
m 0.76
i 0.61

See Table 1 for description of HAQ items 1–8 and MHAQ/MDHAQ items a–n.
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Rheumatologists may provide as much benefit for their
patients as any other type of physician. However, most of
these benefits remain undocumented, in part because they
are largely assessed as patient-reported outcomes, such as
improved functional status or lower pain and fatigue, for
which data generally are not collected in standard clinical
care. The capacity of the MDHAQ to document improve-
ment in the course of an individual patient is documented in
Figure 3. This patient was seen initially in March 2003. She
had developed RA in the postpartum period in January 2003
and could not care for her 3-month-old baby because of
functional disability, as well as pain and fatigue. All her
metacarpophalangeal and proximal interphalangeal joints,
wrists, and knees were tender and swollen. Her initial scores
on presentation were 1.9 (scored 0–3) for the 10-ADL
MDHAQ, 7.8 for pain (scored 0–10), and 9.1 for global sta-
tus (scored 0–10). She was initially prescribed prednisone

(10 mg/day) and methotrexate (15 mg/week). One week
later she showed substantial improvement, with her 10-ADL
MDHAQ scale score declining to 0.6, pain to 5.6, and glob-
al status to 5.6. However, it was apparent that she had very
aggressive disease, and etanercept was started. Over the
next 8 months, her clinical improvement was documented
with declines of scores for the 10-ADL MDHAQ to 0.2,
pain to 0.7, and global status to 0.3, as well as improvements
in other scores, an improvement of > 90% for all 3 scores.

The MDHAQ may be used in standard clinical care of
patients with all rheumatic diseases. Patient questionnaires
provide a permanent record of clinical status on a given day,
with medical and medico-legal documentation that can
never be available if not recorded at the time. We advocate
that some version of the HAQ, HAQII, or 10-ADL MDHAQ
described here be completed at each visit of each patient to
a rheumatologist.

Figure 3. Example of the capacity of the MDHAQ to document improvement in the course of an individual
patient, a 38-year-old woman seen first in March 2003. Initial scores on presentation of 1.9 (scored 0–10 rather
than 0–3) for the 10-ADL MDHAQ, 7.8 for pain, and 9.1 for global status, all on a 0–10 scale, declined over 8
months to 0.2–0.7, an improvement of > 90%, with early aggressive low dose prednisone, methotrexate, and etan-
ercept treatment.
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