Time to Score Quantitative Rheumatoid Arthritis
Measures: 28-Joint Count, Disease Activity Score,
Health Assessment Questionnaire (HAQ),
Multidimensional HAQ (MDHAQ), and Routine
Assessment of Patient Index Data (RAPID) Scores
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ABSTRACT. Objective. To analyze the time required to score different measures used to assess patients with
rheumatoid arthritis (RA), as a guide to feasibility in standard care. The measures studied were a 28Joint Count, Disease Activity Score (DAS), Health Assessment Questionnaire (HAQ),
Multidimensional HAQ (MDHAQ), and various Routine Assessment of Patient Index Data (RAPID)
scores derived from the MDHAQ.
Methods. Three rheumatologists at 3 sites performed and timed 28-joint counts in 20 different
patients at each site. Each rheumatologist scored and timed identical data in 5 groups of 10 from the
same 50 patients seen in standard clinical care, including 50 DAS28 indices using the DAS Website,
50 identical HAQ, and 50 identical MDHAQ from the same patients. The MDHAQ includes 10
activities self-assessed for physical function, 21 circle visual analog scales (VAS) (rather than 10 cm
lines), and scoring templates on the questionnaire for physical function, patient self-report joint
count and RAPID composite scores. RAPID3 includes the 3 Core Data Set measures, RAPID4 adds
the self-report joint count to RAPID3, and RAPID5 adds a physician global estimate to RAPID4.
Results. The median number of seconds to complete a 28-joint count was 90, compared to 41.9 s for
a HAQ, 9.6 s for an MDHAQ RAPID3, and 19.4 s for RAPID5.
Conclusion. MDHAQ RAPID3 scores can be calculated in considerably less time than other RA
measures, using scoring templates on the MDHAQ, to provide informative, feasible, quantitative
measures for standard rheumatology clinical care. (First Release Mar 1 2008; J Rheumatol 2008;
35:603–9)
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Quantitative assessment of rheumatoid arthritis (RA) has
been extensively advanced over the last 3 decades1.
However, quantitative measures and indices are included
primarily in clinical trials and clinical research, but not in
standard rheumatology care, most of which continues to be
conducted largely according to qualitative “gestalt” impressions. Most patient visits in standard care do not include
formal joint counts2 or patient questionnaires3. Consequently, although advantages of quantitation of clinical
From New York University Hospital for Joint Diseases, New York, New
York, and Arthritis and Rheumatology, Taylor Hospital, Ridley Park,
Pennsylvania, USA.
Supported by grants from the Arthritis Foundation, Amgen, Bristol-MyersSquibb, and the Jack C. Massey Foundation.
Y. Yazici, MD; T. Pincus, MD, NYU Hospital for Joint Diseases;
M. Bergman, MD, Arthritis and Rheumatology, Taylor Hospital.
Address reprint requests to Dr. Y. Yazici, NYU Hospital for Joint Diseases,
301 East 17th Street, New York, NY 10003.
Accepted for publication November 29, 2007.

status at each visit have been documented in recent clinical
trials4,5, such advantages are not available to the majority of
patients with RA, but only to relatively few patients in
research studies.
No single measure can serve as a “gold standard” to
assess and monitor all individual patients with RA; therefore, pooled indices6 such as the American College of
Rheumatology (ACR) Core Data Set7-9, Disease Activity
Score (DAS)10,11, Simplified Disease Activity Index
(SDAI)12, and Clinical Disease Activity Index (CDAI)12
have been developed. Quantitative measures and indices for
rheumatic diseases have been analyzed extensively for
validity and reliability1. However, relatively little attention
has been directed to feasibility in busy clinical settings, and
acceptability to patients and health professionals13. Many
measures and indices appear too complex for collection and
calculation at a standard clinical visit. A simplified measure
or index may facilitate quantitative clinical assessment and
documentation in usual clinical care.
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A Patient Activity Score (PAS) index of only the 3 ACR
Core Data Set patient-reported outcome (PRO) measures —
physical function, pain, and global estimate — is correlated
significantly with the DAS in clinical settings14. Further
indices that include only PRO measures distinguish active
from control treatments at levels similar to the ACR Core
Data Set and DAS in clinical trials involving leflunomide15,16, methotrexate15,16, and adalimumab17, and are
correlated significantly with the DAS in these trials15-17.
A multidimensional Health Assessment Questionnaire
(MDHAQ)18 has been adapted from the Health Assessment
Questionnaire (HAQ)19 for standard clinical care (Figure 1).
All 3 PRO measures are on 1 side of 1 page for rapid review
(“eye-balling”) and scoring by a health professional, without
a ruler, calculator, computer, or Website. In this report, we
analyze the time to score various measures used to assess
RA, including a 28-joint count, Disease Activity Score
(DAS)11, HAQ, MDHAQ, and Routine Assessment of
Patient Index Data (RAPID) scores.
MATERIALS AND METHODS
Patients. Patients were seen in standard care by 3 rheumatologists (MB, TP,
YY). Each rheumatologist has been administering patient questionnaires in
his practice for 7 years (YY), 4 years (MB), or 25 years (TP), and has been
practicing rheumatology for more than 8 years (YY), 20 years (MB), or 32
years (TP). YY sees patients at both a private practice setting and at an academic center; MB sees patients at a private practice setting; and TP sees
patients at an academic setting. Each patient with any diagnosis completes
a version of the MDHAQ at each visit as a component of the infrastructure
of clinical care20. Patients provided signed consent for results to be sent
anonymously to a data center. Our study was approved by the Vanderbilt
University and local institutional review boards for the protection of human
subjects.
Joint count. A 28-joint count for tender and swollen joints21 was performed
by each of the 3 rheumatologists in 20 patients with RA as a convenience
sample. The data were recorded on a standard form, and the number of seconds required was recorded by an observer. The median time required to
perform these 20 joint counts was recorded for each rheumatologist, and
the median time required to perform all 60 was estimated as the time
required to perform a single 28-joint count.
DAS scoring. Three identical lists from 50 actual patients with RA were
provided to each rheumatologist, including the number of swollen and tender joints on a 28-joint count, erythrocyte sedimentation rate (ESR), and
patient global estimate, to score a DAS28 using the DAS Website calculator (www.das-score.nl). The number of seconds required to score 10 DAS
indices in 5 groups was recorded by each rheumatologist for the 50
patients. The median of all 15 groups of 10 scores (5 from each rheumatologist) was divided by 10 to provide an estimate of the time required to score
a single DAS when data are available for scoring.
HAQ scoring. A HAQ was completed by 100 patients with RA (in addition
to the routine MDHAQ) in each of the 3 sites. Fifty HAQ forms that had
been completed by 15–20 consecutive patients from each site were photocopied and distributed to each of the 3 rheumatologists for scoring of 3 variables — physical function, pain, and estimate of global status — in groups
of 10, similar to DAS scoring. One rheumatologist scored physical function
and the two 10-cm VAS for pain and global status, one for physical function only, and one scored the 3 HAQ variables using both approaches. The
number of seconds to score 50 HAQ in 5 groups of 10 was recorded; the
median of 10 groups of 10 scores was divided by 10 to provide an estimate
of the time required to score a single HAQ.

MDHAQ scoring. Fifty MDHAQ forms18 from the same patients whose
HAQ were scored were photocopied into 3 sets. Each rheumatologist
scored and timed the 3 Core Data Set variables — physical function, pain,
global estimate — on the 50 MDHAQ in 5 groups of 10. The median of 15
groups (5 from each rheumatologist) of 10 scores was divided by 10 to provide an estimate of the time to score a single MDHAQ.
RAPID scores. RAPID scores are calculated in raw units of 0–20, 0–30,
0–40, and 0–50, based on inclusion of 2, 3, 4, or 5 measures, respectively.
Each rheumatologist again scored and timed 50 identical questionnaires,
again in 5 groups of 10 each for RAPID2, RAPID3, RAPID4, and RAPID5.
The median time required for each rheumatologist to score 10 RAPID in 5
groups was recorded (see below for more complete description); the median
of 15 groups of 10 scores from all 3 rheumatologists was divided by 10 to
estimate the time required for one RAPID score in each MDHAQ format.
The prototype RAPID3 (Table 1) includes the 3 patient Core Data Set
measures, identical to a Patient Activity Score (PAS) except that the total
score is 0–30 rather than 0–9. Scores for physical function, pain VAS, and
global VAS, all 0–10, are added for a total of 0–30, with a rationale that an
index of the 3 scores distinguishes active from control treatment in clinical
trials at levels comparable to ACR20, 50, 70, or DAS criteria16,17,22. All
work is done by the patient, with no assessment by a health professional
other than to calculate a score.
RAPID2 (Table 1) includes physician and patient estimates of global
status, each scored 0–10 for a total of 0–20, with a rationale that global estimates generally distinguish active versus control treatments at higher levels
than other physician/assessor or patient measures23.
RAPID4 adds a self-report Rheumatoid Arthritis Disease Activity Index
(RADAI) joint count to RAPID3 for a total of 0–40. The joint count may
involve scores of 0–66, 0–28, or a self-report RADAI joint count, which is
scored 0–48, and, as noted, converted to 0–10. The RADAI and standard
joint count are correlated at a level of about r = 0.624, similar to the level of
correlation of ESR and C-reactive protein (CRP). The rationale for
RAPID4 is that physicians regard the joint count as the most valuable measure to assess patients with RA3.
RAPID5 adds both a physician estimate of global status and RADAI
joint count to RAPID3 for a total of 0–50, based on the rationale noted
above for each of these measures.
Data from the same 50 patients whose HAQ were scored were photocopied into 3 sets, a different set (with identical data) to score each RAPID.
After this study was completed, scoring templates were added to the bottom of Page 1 of the MDHAQ to adjust each of the RAPID raw scores to
0–10, dividing by the number of included measures, i.e., 2, 3, 4, or 5, to
give a composite score of 0–10. With templates on the MDHAQ, scoring of
an adjusted RAPID requires about 1–2 additional seconds.
Statistical analysis. Only descriptive statistics were calculated to provide
data concerning time to score various measures.

RESULTS
The median time required to perform twenty 28-joint counts
was 90 s (range 71–113 s; Table 2). Differences between the
3 rheumatologists were 1.6-fold, the widest range of all measures scored by the 3 rheumatologists, explained in part by the
fact that the 28-joint count was the only measure for which
the 3 rheumatologists did not measure identical patient data,
as each rheumatologist assessed his own patients.
Computation of a DAS28 using the DAS Website in
groups of 10 required a median of 14.6 s (range 12.9–16.8
s) for each DAS (Table 2). The total for a 28-joint count and
DAS would be 104.6 s, not including the time to assign a
patient global estimate score and assemble laboratory and
other data.
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Figure 1. Multidimensional Health Assessment Questionnaire (MDHAQ)18, derived from the standard HAQ19, designed for routine clinical care. The front side includes 10 activities, 8 derived from the HAQ and 2 complex activities, as well as 2 VAS for pain and patient
global estimate of status, and a self-report joint count from a Rheumatoid Arthritis Disease Activity Index (RADAI)24. Scoring templates
for these 4 measures, as well as for Routine Assessment of Patient Index Data (RAPID) composite indices are also available on the front
side. The reverse side includes a review of systems, recent medical history, fatigue VAS, and demographic data.
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A HAQ, including a 10 cm pain VAS and global VAS,
was scored by 2 of the 3 rheumatologists with a median time
of 41.9 s (Table 2); agreement over less than 1 s between the
2 rheumatologists was seen. The third rheumatologist scored
only the HAQ physical function scale, and a second rheumatologist also scored 50 HAQ in this manner (as well as 50

HAQ including the 2 VAS). This method required 24 s,
again with agreement over less than 1 s (Table 2).
The MDHAQ, with 10 activities, 21 circle VAS, and scoring templates on the questionnaire, was scored with a median time of 7.5 s (range 6.4–8.5 s; Table 2). RAPID2, which
includes only the 2 global estimates by the patient and
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physician, required a median of 4.3 s (range 4.0–4.4 s; Table
2). RAPID 3, a composite of physical function, pain, and
global scores on the MDHAQ, required a median of 9.6 s
(range 9.1–12.1 s; Table 2). RAPID4 scores, with addition
of RADAI self-report joint count to RAPID3, added about
9.5 s, for a median of 19 s (range 15.3–22.8 s; Table 2).
RAPID5, with addition of both a physician global score and
RADAI self-report joint count to RAPID3, required a median of 19.4 s (range 17.5–27.3 s; Table 2).
A comparison of the most commonly used measures is
illustrated in Figure 2, indicating times to score of 90 s for a
28-joint count, 41.9 s for a HAQ, 9.6 s for a PAS or
RAPID3, and 19.4 s for RAPID5. Therefore, a RAPID score
including a patient self-report RADAI joint count and physician estimate of global status in an index requires about onehalf the time to score compared to a HAQ, and one-fourth
the time compared to a 28-joint count. RAPID3, which gives
virtually identical results to RAPID5, and similar results to
a DAS16,17,22, can be scored in about one-fourth the time to
score a HAQ and one-eighth the time to perform a 28-joint
count.
DISCUSSION
The time required to score various quantitative measures to
assess patients with RA varied over about a 10-fold range,
from about 7.5 s for the 3 patient-reported outcome (PRO)
Core Data Set measures on the MDHAQ to about 90 s for a
Table 1. Composition of Routine Assessment of Patient Index Data (RAPID)
indices.
Index

RAPID2
RAPID3
RAPID4
RAPID5

Physical
Function

Pain

✓
✓
✓

✓
✓
✓

Patient
Global
Estimate

Patient
Joint Count
(RADAI)

✓
✓
✓
✓

Assessor
Global
Estimate
✓

✓
✓

✓

28-joint count for tender and swollen joints. RAPID3, which
provides an index of the 3 PRO measures, results similar to
a DAS16,17,22, required about 10 s using scoring templates
on the questionnaire, less than one-tenth of the 104 s to perform a 28-joint count and enter numbers to calculate a
DAS28, and one-fourth the 42 s to score a HAQ. Even a
RAPID5 score, which adds a self-report RADAI joint count
and physician/assessor estimate of global status, required
about 20 s, using scoring templates on the questionnaire,
less than one-fourth of the time to perform a 28-joint count
and enter numbers to calculate a DAS28, and one-half the
time to score a HAQ.
The joint count is the most specific measure for RA, and
a careful examination of joints is required to formulate clinical management decisions. A patient questionnaire certainly is not regarded as a substitute for a joint examination, as
confirmation and interpretation of any questionnaire data on
examination is required for decisions in patient management. However, a qualitative joint count, which generally is
performed by most rheumatologists, supplemented by a
self-report RADAI joint count, may be adequate for most
patient care, and certainly preferable to no quantitative data
at all, which is usually the case in contemporary care.
It may appear that much information may be lost in an
index of PRO measures only, without physician/assessor
joint counts, in patients with RA. However, relative efficiencies of patient questionnaire measures to distinguish active
from control treatments in clinical trials are similar to or
often greater than physician joint counts. An index of 3 PRO
measures distinguishes active from control treatment in clinical trials of leflunomide16, methotrexate16, adalimumab17,
and abatacept22 at levels similar to ACR and DAS criteria. In
analysis of the abatacept clinical trials AIM and ATTAIN,
RAPID 3, 4, and 5 scores performed similarly to one another and to the DAS to distinguish active from control treatments22. Further, physical function on a patient questionnaire — not a joint count, laboratory test, or radiograph —

Table 2. Median number of seconds required to score various measures to assess patients with RA.
Measure

Rheumatologist Rheumatologist
1,
2,
median
median

28-joint count
DAS 28 — enter numbers
HAQ function + pain, global VAS
HAQ without VAS
MDHAQ function + pain, global VAS
RAPID2
RAPID3 = function, pain, global
RAPID4MD = RAPID3 + physician global
RAPID4JC = RAPID3 + JC
RAPID5

84
12.9
41.5
6.4
4.3
9.2
11.8
19.0
19.4

113
16.8
42.2
23.9
8.5
4.4
12.1
16.1
22.8
27.3

Rheumatologist
3,
median

Median of
1, 2, and 3

71
14.6

90
14.6
41.9
24.0
7.5
4.3
9.6
12.2
19.0
19.4

24.1
7.5
4.0
9.1
12.0
15.3
17.5

DAS: Disease Activity Score; HAQ: Health Assessment Questionnaire; MDHAQ: multidimensional HAQ: VAS:
visual analog scale; RAPID: Routine Assessment of Patient Index Data; JC: joint count.
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Figure 2. Summary of time needed to score various measures to assess RA, including a 28-joint count,
Disease Activity Score 28 (DAS28), Health Assessment Questionnaire (HAQ), Routine Assessment of
Patient Index Data (RAPID)3, and RAPID5 on a multidimensional HAQ (MDHAQ). Note that RAPID3
requires less than one-eighth the time required for a 28-joint count, and one-fourth the time to score a HAQ.
*MD 2 and MD 3 only.

provides the most significant clinical prognostic indicators
of most severe 5–10 year outcomes of RA (other than radiographic damage), including work disability, costs, and
mortality25.
Our study has several limitations. First, the conditions are
likely to underestimate the time required to score each of the
measures, although comparative times appear to provide
reasonably accurate relative estimates. Second, the exercise
was performed by only 3 rheumatologists, but the relative
times to score were similar in order of magnitude, e.g., the
difference between RAPID3 and a 28-joint count was 8 to 9fold greater for all 3 rheumatologists. We did not attempt to
estimate the possible saving of time at a patient visit using
the MDHAQ scale, as well as review of systems and recent
medical history data26.
These findings appear pertinent to efforts to introduce
quantitative measurement into standard rheumatology care.
The MDHAQ was developed from the standard HAQ,
designed for standard clinical care, with 10 rather than 20
physical function activities, each scored 0–3, VAS for pain
and global estimate composed of 21 numbered circles rather
than a 10 cm line to eliminate a need for a ruler, scored 0–10
at 0.5 intervals, and a self-report joint count from an RA
Disease Activity Index (RADAI)24, scored 0–48. As noted,
scoring templates are available on certain versions of the
MDHAQ to convert raw physical function, RADAI, and
RAPID composite scores to 0–10 scores.
A receptionist, nurse clinician, or other assistant can be
taught easily to calculate MDHAQ and RAPID scores using
the scoring templates on the MDHAQ as used by the authors
in this study. MDHAQ RAPID scores appear to provide

valid, reliable, feasible, and acceptable measures for standard clinical care.
REFERENCES
1. Tugwell P, Boers M, Brooks PM, Simon L, Strand CV. Introduction
OMERACT 5: International Consensus Conference on Outcome
Measures in Rheumatology. J Rheumatol 2001;28:395-7.
2. Pincus T, Segurado OG. Most visits of most patients with
rheumatoid arthritis to most rheumatologists do not include a
formal quantitative joint count. Ann Rheum Dis 2006;65:820-2.
3. Wolfe F, Pincus T, Thompson AK, Doyle J. The assessment of
rheumatoid arthritis and the acceptability of self-report
questionnaires in clinical practice. Arthritis Care Res
2003;49:59-63.
4. Grigor C, Capell H, Stirling A, et al. Effect of a treatment strategy
of tight control for rheumatoid arthritis (the TICORA study): a
single-blind randomised controlled trial. Lancet 2004;364:263-9.
5. Goekoop-Ruiterman YPM, de Vries-Bouwstra JK, Allaart CF, et al.
Clinical and radiographic outcomes of four different treatment
strategies in patients with early rheumatoid arthritis (the BeSt
study): a randomized, controlled trial. Arthritis Rheum
2005;52:3381-90.
6. Goldsmith CH, Smythe HA, Helewa A. Interpretation and power of
pooled index. J Rheumatol 1993;20:575-8.
7. Felson DT, Anderson JJ, Boers M, et al. The American College of
Rheumatology preliminary core set of disease activity measures for
rheumatoid arthritis clinical trials. Arthritis Rheum 1993;36:729-40.
8. Tugwell P, Boers M. OMERACT Committee. Proceedings of the
OMERACT Conferences on outcome measures in rheumatoid
arthritis clinical trials, Maastrict, Netherlands. J Rheumatol
1993;20:527-91.
9. Boers M, Tugwell P, Felson DT, et al. World Health Organization
and International League of Associations for Rheumatology core
endpoints for symptom modifying antirheumatic drugs in
rheumatoid arthritis clinical trials. J Rheumatol 1994;21 Suppl
41:86-9.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2008. All rights reserved.
608

The Journal of Rheumatology 2008; 35:4

Downloaded on September 26, 2021 from www.jrheum.org

10. van der Heijde DMFM, van’t Hof MA, van Riel PLCM, et al.
Judging disease activity in clinical practice in rheumatoid arthritis:
first step in the development of a disease activity score. Ann Rheum
Dis 1990;49:916-20.
11. van der Heijde DMFM, van’t Hof M, van Riel PLCM, van de Putte
LBA. Development of a disease activity score based on judgment in
clinical practice by rheumatologists. J Rheumatol
1993;20:579-81.
12. Aletaha D, Smolen J. The simplified Disease Activity Index (SDAI)
and the clinical Disease Activity Index (CDAI): a review of their
usefulness and validity in rheumatoid arthritis. Clin Exp Rheumatol
2005;23:S100-8.
13. Sutton E. Patient joint counts in rheumatoid arthritis — “cents-ible
or cents-less?” [editorial]. J Rheumatol 2007;34:1212-3.
14. Wolfe F, Michaud K, Pincus T. A composite disease activity scale
for clinical practice, observational studies and clinical trials: the
Patient Activity Scale (PAS/PAS-II). J Rheumatol 2005;32:2410-5.
15. Pincus T, Strand V, Koch G, et al. An index of the three core data
set patient questionnaire measures distinguishes efficacy of active
treatment from placebo as effectively as the American College of
Rheumatology 20% response criteria (ACR20) or the Disease
Activity Score (DAS) in a rheumatoid arthritis clinical trial.
Arthritis Rheum 2003;48:625-30.
16. Pincus T, Amara I, Koch GG. Continuous indices of Core Data Set
measures in rheumatoid arthritis clinical trials: lower responses to
placebo than seen with categorical responses with the American
College of Rheumatology 20% criteria. Arthritis Rheum
2005;52:1031-6.
17. Pincus T, Chung C, Segurado OG, Amara I, Koch GG. An index of
patient self-reported outcomes (PRO Index) discriminates
effectively between active and control treatment in 4 clinical trials
of adalimumab in rheumatoid arthritis. J Rheumatol
2006;33:2146-52.

18. Pincus T, Sokka T, Kautiainen H. Further development of a
physical function scale on a Multidimensional Health Assessment
Questionnaire for standard care of patients with rheumatic diseases.
J Rheumatol 2005;32:1432-9.
19. Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient
outcome in arthritis. Arthritis Rheum 1980;23:137-45.
20. Pincus T, Wolfe F. An infrastructure of patient questionnaires at
each rheumatology visit: Improving efficiency and documenting
care. J Rheumatol 2000;27:2727-30.
21. Fuchs HA, Brooks RH, Callahan LF, Pincus T. A simplified
twenty-eight joint quantitative articular index in rheumatoid
arthritis. Arthritis Rheum 1989;32:531-7.
22. Pincus T, Bergman M, Yazici Y, Raghupathi K, Hines P, Maclean R.
Rheumatoid Arthritis Patient Index Data (RAPID): performance in
two abatacept clinical trials of 4 absolute indices of 2-5 core data
set measures based on patient reported outcomes for use in standard
clinical care [abstract]. Arthritis Rheum 2006;54 Suppl:S375.
23. Pincus T, Amara I, Koch GG, Segurado OG. Assessor and patient
global estimates are more efficient than detailed joint counts and
function scores to distinguish adalimumab from control treatments
in RA clinical trials [abstract]. Ann Rheum Dis 2006;65:Suppl
II:155.
24. Stucki G, Liang MH, Stucki S, Brühlmann P, Michel BA. A
self-administered rheumatoid arthritis Disease Activity Index
(RADAI) for epidemiologic research. Arthritis Rheum
1995;38:795-8.
25. Pincus T, Wolfe F. Patient questionnaires for clinical research and
improved standard patient care: Is it better to have 80% of the
information in 100% of patients or 100% of the information in 5%
of patients? [editorial]. J Rheumatol 2005;32:575-7.
26. Pincus T, Yazici Y, Bergman M. Saving time and improving care
with a Multidimensional Health Assessment Questionnaire: 10
practical considerations. J Rheumatol 2006;33:448-54.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2008. All rights reserved.
Yazici, et al: RAPID compared to HAQ, joint count

609

Downloaded on September 26, 2021 from www.jrheum.org

