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Rheumatoid arthritis (RA) is a complex disorder in which
disease activity produces symptoms and damage, which in
turn lead to personal and societal consequences1-5, including
work disability1,6-13, high rates of service utilization14-19, and
premature mortality1,20-26.

Depending on the purpose of the evaluation, one gener-
ally tries to separate the various components of illness into
(1) disease activity, (2) patient symptoms and distress, (3)
patient outcomes, (4) structural damage or disease outcome,
and (5) societal consequences (Table 1, Figure 1). Each of
these items reflects the severity or status of the patient in
regard to that item. Therefore in characterizing a patient or
a group of patients one may speak of radiographic severity,

(severity of) disease activity, or symptom severity, for
example. In addition to severity or status, a second measure
of interest is the change in severity or change in status. In
randomized controlled trials (RCT) the main outcome of
interest is a change in status, but in observational studies
(OS) actual status is most often the important outcome. In
clinical care, the clinician initiates therapy on the basis of
status and most often decides on the success of therapy and
its continuance on the basis of status. That is, it is not the
percentage of improvement that is important in the indi-
vidual patient, but instead it is the actual severity level.

In RCT and OS, as well as in routine clinical care, the
goal of therapy is to reduce or eliminate disease activity and
symptoms. One of the difficulties in evaluating disease
activity is that there are very few truly “objective” markers,
of which acute phase reactants and joint swelling are the two
in common use. Consequently surrogates for disease
activity are utilized; the most common surrogates include
pain, tender joint count, patient and physician global
severity, and functional disability.

Psychosocial factors exert a strong influence on the
intensity and reporting of symptoms, as well as in influ-
encing patient outcomes. It is therefore possible to have a
patient with limited disease activity who reports severe
symptoms; and it is possible to have a patient with high
levels of disease activity who tolerates the illness well and
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ABSTRACT. There is general agreement regarding the most appropriate examinations and methods to use to eval-
uate change in status in randomized controlled trials (RCT). However, no guidelines exist to aid in
determining and evaluating actual status rather than change in status, particularly when applied to
individual patients with rheumatoid arthritis (RA). In addition, methods appropriate for clinical trials
may not be useful in evaluating individual patients because of time constraints. This report reviews
current methods of evaluation and develops modified methods, based on data bank research that will
be useful in clinical practice and in the evaluation of RCT and observational studies. Using data from
longitudinal observational data banks, further reduction in the number of joints examined is evalu-
ated to reconcile the time constraints of clinical practice with the need to maintain reliability and
validity. Percentile methods to determine severity status are applied to the variables used in RCT and
extended further to observational studies and routine clinical practice. Shortened joint counts, based
on modifications of the Ritchie method, are identified that allow for examination of groups of 18
(clinical-18) and 16 (clinical-16) joints, the clinical-16 omitting the metatarsophalangeal joints.
Using percentile charts, actual severity valuations are given to the variables evaluated in the clinic
as well as in RCT. Disease activity status of clinic patients can be determined quantitatively thus
allowing clinicians further insight into the status and prognosis of their patients. By quantifying
disease activity severity, clinicians and 3rd party payers can better evaluate the appropriateness of
and response to disease modifying antirheumatic drugs and biologic therapies. Further, RCT can be
evaluated as to severity status of patients participating, and the generalizability of RCT can be better
evaluated. (J Rheumatol 2001;28:1453–62)
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Table 1. The spectrum of disease activity, symptoms, and outcomes in RA.

Disease Activity Current Symptoms Patient Outcomes Disease Outcomes

Acute phase reactants*
ESR AUC ESR
CRP AUC CRP

Joint swelling*
Joint tenderness* Joint tenderness
Pain* Pain AUC pain
Patient global severity* Patient global severity
Physician severity* Physician severity
Functional ability* Functional ability Functional ability
Grip strength Grip strength Grip strength
Morning stiffness Morning stiffness

Fatigue
Sleep disturbance
Anxiety
Depression

Work disability
Socioecomonic
disadvantage
Psychosocial changes
Deformity Deformity
Arthritis surgery Arthritis surgery
Premature mortality Premature mortality

Radiographic
abnormalities

*Surrogate marker.
AUC: area under the curve; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein.

Figure 1. The interrelationship between disease activity, symptoms, outcomes, and psychosocial factors.
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has few complaints. Patients such as these occur frequently
in clinical practice, where they make evaluation of disease
activity difficult. In RCT, on the other hand, the randomiza-
tion process distributes such patients to the different study
arms on a random basis.

Psychosocial factors and patient distress are not just
nuisance factors. In the clinic they frequently underlie the
main reason for the clinic visits. In addition, they influence
the intensity and extent of the treatment. Patients with high
levels of anxiety and/or pain, for example, will receive more
treatments than those with lower levels who have the same
level of disease activity27. The “squeaky wheel” does
receive the grease.

MATERIALS AND METHODS
Data in this paper are from a number of sources. In Tables 2–6 data are
from the outpatient clinic of the Arthritis Center in Wichita, KS, USA. Data
in this series represent a 100% sample of all patients with RA seen from
1974 through February 1999. These patients were seen as part of their ordi-
nary clinical care. The details of this data set have been described8,28. All
patients satisfied American College of Rheumatology (ACR) criteria for
RA29. 

The CLINHAQ was administered at each clinic visit28,30-32. This instru-
ment contains self-reports for the Health Assessment Questionnaire (HAQ)
disability index33,34, Arthritis Impact Measurement Scales (AIMS) anxiety
and depression index35,36, visual analog scale (VAS) pain, VAS global
severity, VAS gastrointestinal symptoms, VAS sleep problems, VAS
fatigue, satisfaction with health, patient estimate of health status, and work
ability. The Westergren erythrocyte sedimentation rate (ESR) was
measured by standard methodology37,38.

Data were analyzed using Stata version 6.039. Tables 3–5 report popu-
lation averaged analyses determined by a generalized estimating equation
(GEE) procedure. Coefficients are interpretable in the same way as in ordi-
nary linear regression. Stata’s implementation of the GEE procedure is an
extension of generalized linear models (GLM) that properly handles panel
data39. In the analyses used in this report we specified the robust
Huber/White/sandwich estimator of variance. This estimator produces
consistent standard errors even if the within-group correlations are not as
hypothesized by the specified correlation structure39. Correlation coeffi-
cients were Pearson. Statistical significance was set at the 0.05 level.

Tables 8–10 make use of data from a large national rheumatology
sample of RA patients (N = 6025). Patients completed the CLINHAQ ques-
tionnaire as they enrolled into the National Data Bank for Rheumatic
Diseases, a longitudinal computerized data bank. Enrollment occurred in 2
groups. The first group was patients with RA enrolled in 1998, during a 30
day period, from the practices of 300 US rheumatologists. The second
group consisted of all RA patients from the practices of 12 rheumatology
groups during 1999. For the purpose of this study these 2 groups were
combined into a single group of “general” RA patients, and are character-
istic of RA patients generally in the practice of US rheumatologists during
1998 and 1999.

Tables 8–10 display the percentiles associated with specific study vari-
able values. From these tables it is possible to understand the percentile
position associated with a specific value, thereby determining the relative
severity of a value (or patient with that value) in comparison with US
rheumatology patients in general.

RESULTS
Specific disease activity measures. There is now general
agreement that the best activity measures are those listed
with an asterisk in column 1 of Table 1. They form the basis

of the American College of Rheumatology (ACR) “core set”
of variables for use in RCT40 as well as being part of the
ACR improvement criteria41. They are, similarly, recom-
mended for inclusion in observational studies42. The Disease
Activity Scale of van der Heijde and colleagues, widely
used in Europe, includes a number of these variables as
well43,44. Grip strength and morning stiffness, shown in
Table 1, are also measures of disease activity, although not
widely used as much as they once were.

At the current time the variables in column 1 are included
in most RCT and OS. Clinicians, however, do not ordinarily
perform these measures or record them30, although it is clear
that they pay attention to them, but in less formal ways.
Clinicians do not perform the tests because of reasons of
time and because the same information can be obtained by
other nonformal means.

The joint count. The joint count has long held the central
place in RA evaluation45-70. Swollen joint counts are known
to better reflect disease activity than tender joint counts,
where the patient’s perception of pain and distress influ-
ences the reporting of joint tenderness66,71. Uncommonly,
swollen joints may sometimes be seen in apparently inactive
disease. In the past, essentially all accessible joints were
examined for swelling and tenderness, the so-called “ARA”
68 joint count45,72. In addition, joints were rated on a 0–3
scale as to the extent of swelling and tenderness. There were
several problems with this approach. In practice, it took a
long time to complete the examination, making it practical
only for well funded RCT. Egger, et al in 1985 showed that
the joint counts could be reduced to 36 without loss of
ability in RCT67, and 4 years later Fuchs, et al eliminated the
hips, ankles, and feet in a 28 joint count examination63.
Studies by the ACR committee led by Felson confirmed that
counts (0–1) provided as much information as scores (0–3)
owing to the variability among examiners40. Through the
decade of the 1990s the 28 count of swollen and tender joints
became established as the norm57,59,73. Interestingly, in RCT
the tender joint count performed almost as well as the
swollen joint count, but the combination of both joint
measures led to somewhat increased accuracy. Thompson, et
al pointed out that tender joint counts are more sensitive to
change and more reproducible than swollen joint counts, but
that swollen joint counts are a more accurate measure of joint
inflammation and predict future damage better than do
tender joint count66. The reasons behind these changes for
clinical trials were the desire to make the examination shorter
and easier, to eliminate joints that did not reflect RA activity,
and to strengthen the reliability of the examinations.

The establishment of the 28 tender and swollen joint
count poses problems for the clinician. All clinicians know
that ankle, hip, and metatarsophalangeal (MTP) joint
involvement can be associated with severe pain. Therefore it
might be possible to have significant and clinically impor-
tant joint involvement and yet have low joint counts since
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the hips, ankles, and MTP joints are excluded in the ACR 28
tenderness and swelling counts: that is, the joint count might
not reflect the activity or severity of the patient.

The consequence of excluding hips, ankles, and feet
among clinic patients has not been examined. For this report
we evaluated 26,032 examinations in 1762 patients with RA
seen during routine clinical care. Table 2 presents these data
as well as data from the Smollen, et al analysis of 735 RCT
patients73. There are more painful joints in the RCT,
reflecting the selection of patients with active disease.
Although the hip joint was less frequently involved than
other joints (clinic: 7.5% of examinations, RCT: ~20% of
examinations), in GEE analyses (Tables 3–5) all joints were
independent predictors of pain, and all joints except MTP
were independent predictors of HAQ disability and ESR
scores. The associations between tender joint counts and
other clinical measures are shown in Table 6. These data
suggest that evaluation of all of the joints provides addi-
tional information about the status of RA clinic patients.

In addition to the ACR and European 28 joint count, a
number of other attempts have been made to use a more
manageable joint count. The Ritchie index simplified the
process by examining some joints (e.g., metacarpopha-
langeal, proximal interphalangeal, and MTP joints) in
groups rather than examining each joint separately46. The
Hart-modified Ritchie index dropped the scoring of the
joints for swelling and tenderness in favor of a simple
count62. This method was found to be the most reliable
method by Thompson, et al compared to the full 68 joint
count of the ARA45.

The choice of a joint count for evaluation in the clinic. The
swollen and/or tender joint counts that are in common use in
RCT are designed for the purpose of most parsimoniously
distinguishing active drug from its comparator; they are not

201238-4

The Journal of Rheumatology 2001; 28:61456

Table 2. Percentage with painful joints in the clinic (n = 26,302) and in
randomized controlled trials (RCT) (n = 735). Clinical data are from the
Wichita Data Bank of the National Data Bank for Rheumatic Diseases;
RCT data from Smolen, et al59,73.

Joint Group Clinical Data RCT Data

Wrist 69.6 77
MCP 58.8 ~65
PIP 36.8 ~60
Shoulder 36.0 60
Knee 30.6 58
MTP 28.9 ~55
Elbow 25.7 57
Ankle 22.3 47
Hip 7.5 20

MCP: metacarpophalangeal joint; PIP: proximal interphalangeal joint; 
MTP: metatarsophalangeal joint.

Table 3. Painful joint predictors of VAS pain scores among 1464 RA
patients and 16,748 observations from routine clinical practice. Analyses
performed using generalized estimating equations with robust standard
errors39. Data are from the Wichita Data Bank of the National Data Bank
for Rheumatic Disease.

Joint Group Coefficient SE Z p 95% LCI 95% UCI

Shoulder 0.80 0.05 17.52 0.000 0.71 0.89
Knee 0.68 0.05 12.98 0.000 0.58 0.71
Wrist 0.40 0.05 8.50 0.000 0.30 0.49
PIP 0.39 0.05 8.32 0.000 0.29 0.48
Elbow 0.41 0.05 7.88 0.000 0.30 0.51
Ankle 0.41 0.05 7.55 0.000 0.30 0.51
MCP 0.37 0.05 7.29 0.000 0.27 0.47
Hip 0.56 0.09 6.53 0.000 0.39 0.73
MTP 0.30 0.05 6.08 0.000 0.20 0.39
Constant 3.38 0.07 51.78 0.000 3.25 3.51

LCI: lower confidence interval; UCI: upper confidence interval; PIP: prox-
imal interphalangeal joint; MCP: metacarpophalangeal joint; MTP:
metatarsophalangeal joint.

Table 4. Painful joint predictors of HAQ scores among 1753 patients with RA and 22,744 observations from
routine clinical practice. Analyses performed using generalized estimating equations (GEE) with robust standard
errors39. Data are from the Wichita Data Bank of the National Data Bank for Rheumatic Disease.

Joint Group         Coefficient              SE                    Z                   p               95% LCI        95% UCI

Shoulder 0.19 0.01 15.36 0.000 0.16 0.21
Knee 0.13 0.01 9.14 0.000 0.10 0.16
Hip 0.17 0.02 7.42 0.000 0.13 0.22
Wrist 0.09 0.01 7.03 0.000 0.06 0.11
MCP 0.07 0.01 5.62 0.000 0.05 0.10
PIP 0.06 0.01 5.03 0.000 0.04 0.09
Elbow 0.06 0.01 4.35 0.000 0.03 0.08
Ankle 0.06 0.01 3.93 0.000 0.03 0.08
MTP 0.01 0.01 1.08 0.282 –0.01 0.04
Constant 0.98 0.02 46.05 0.000 0.94 1.02

SE: standard error; LCI: lower confidence interval; UCI; upper confidence interval; PIP: proximal interpha-
langeal joint; MCP: metacarpophalangeal joint; MTP: metatarsophalangeal joint.

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

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


designed for optimum use in the clinic. The omission of the
hips, ankles, and feet from the examination does not result
in a satisfactory examination for clinical purposes. In addi-
tion, data on which joints perform best were derived from
clinical trials in which patients were selected on the basis of
their having disease activity of a sufficient level for entry
into the trial.

For use in the clinic, the issues are somewhat different. A
joint count should capture clinically relevant joints and be
simple enough so that it can be performed rapidly. Based on
research of the last two decades, it seems clear now that a
large number of joints are infrequently involved and can be
excluded from analyses. From the data of Smollen, et al
joints that were painful in RCT in 45% or more cases
included proximal interphalangeal, metacarpophalangeal,
wrists, elbows, shoulders, knees, ankles, and MTP59,73. The
hips were painful in only 20% of patients. The authors indi-
cated that ankles might have been more important than
previously thought. They also indicated that feet should be
made part of the clinical examination. 

Although joint counts may be reduced, there is no statis-
tical penalty for the addition of the hips, ankles, and knees
to the 28 joint count. Based on the data from RCT and the
data presented here today, it seems possible to construct a
joint count short enough and simple enough to be used in the
clinic as a measure of disease activity. We propose an 18
tender and/or swollen joint count that uses Ritchie grouping
of the MCP, PIP, and MTP joints. Such a joint count actually
examines 42 joints, but with Ritchie compression that
number reduces to 18. It is also possible to eliminate the
MTP joint, further reducing the joint count to 16. This type
of joint count has been shown to be as sensitive to clinical
change as those used in RCT74. The clinical and
ACR/EULAR joint count details are shown in Table 7.
Although rheumatologists examine joints frequently,
recording of counts in clinical practice is rare. We believe
that further reducing the burden of joint examination by
using a 16 or 18 joint count might encourage formal joint
evaluation.

Pain. Pain is usually assessed with a VAS or a categorical
scale, the most common measure being the VAS scales75-83.
The VAS scale is based on a 10 cm line (although longer
lengths can be used)84. VAS that provide at least 10 points of
discrimination are adequate76. The exact metric is not
important, although 0–10 or 0–3 is most commonly used. A
0–5 or 0–7 categorical scale may be easier to understand
when each rank is labeled (e.g., very severe pain, severe
pain, mild pain, etc.). But in actual use there seems to be
little difference in the results regardless of which scale is
used. VAS can be produced that can be scored almost instan-
taneously without the use of a ruler (http://www.arthritis-
research.org/questionaire.html).

The time period of the assessment is usually “the last
week,” “today,” or “the last 3 days.” Longer time periods
depend on memory for pain, and are known to be more inac-
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Table 6. Correlations between tender joint count and clinical variables in
clinical practice (Wichita Data Bank).

Variable            Observations            Correlation              Correlation
18 Joint Count        16 Joint Count

Pain 17091 0.425 0.423
Global 25414 0.386 0.399
HAQ 23486 0.383 0.394
Grip strength 25795 –0.375 –0.384
ESR 21449 0.312 0.328
CRP 5899 0.320 0.333
AM stiffness 25788 0.261 0.264
Fatigue 6587 0.349 0.343

HAQ: Health Assessment Questionnaire; ESR: erythrocyte sedimentation
rate; CRP: C-reactive protein.

Table 5. Painful joint predictors of ESR among 1865 patients with RA and 20,267 observations from routine clin-
ical practice. Analyses performed using generalized estimating equations (GEE) with robust standard errors39.
Data are from the Wichita Data Bank of the National Data Bank for Rheumatic Disease.

Joint Group             Coefficient              SE                    Z                   p               95% LCI        95% UCI

Knee 7.57 0.45 16.80 0.000 6.69 8.45
Elbow 5.90 0.46 12.93 0.000 5.01 6.80
Shoulder 5.13 0.42 12.24 0.000 4.31 5.96
Wrist 3.50 0.40 8.82 0.000 2.72 4.28
Ankle 3.28 0.44 7.38 0.000 2.41 4.15
PIP 2.63 0.39 6.77 0.000 1.87 3.39
Hip 3.91 0.70 5.62 0.000 2.55 5.28
MCP 1.91 0.38 5.01 0.000 1.16 2.66
MTP 0.58 0.42 1.38 0.168 –0.25 1.41
Constant 23.33 0.55 42.23 0.000 22.24 24.41

SE: standard error; LCI: lower confidence interval; UCI; upper confidence interval; PIP: proximal interpha-
langeal joint; MCP: metacarpophalangeal joint; MTP: metatarsophalangeal joint.
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curate. Probably the most common time frame is the “last
week.” Pain assessment in RA usually asks, “how much
pain have you had....” 

Global severity. Patient global severity is measured in a
manner similar to VAS and categorical scales for pain.
Physician global became part of the ACR criteria in defer-
ence to regulatory authorities, but does not appear to add
additional information. In the clinic, moreover, a physician
rater may change his opinion in time as to what is severity,
and physician raters differ strikingly in their definitions of
severity.

Acute phase reactants. ESR and C-reactive protein (CRP)
yield about equivalent information regarding disease
activity37, although CRP is a more direct measure of inflam-
mation. Quantitative information on normative and
percentile values is also available37,38.

Functional status measures. The 3 most used scales are the
Health Assessment Questionnaire (HAQ)34,85, the modified
Health Assessment Questionnaire (MHAQ)86,87, and the

Arthritis Measurement Impact Scales (AIMS)35,88. All
provide valid and reliable information about patient func-
tional status. The HAQ and MHAQ are more suitable for
clinic use because of their shorter length30. These question-
naires can be administered within the usual routine of clin-
ical practice with ease30. They are also the most frequent
functional status questionnaires used in RCT. 

Assessing the status of the individual patient. There are no
defined gold standards of severity for the variables used in
the assessment of RA. More joints are worse, as are greater
pain and higher levels of acute phase reactants. For this
reason results of RCT have been described in the past in
terms of mean differences between active drug and
comparator, and more recently in differences in the
percentage of patients who meet 20%, 50%, and 70%
improvement criteria. Although these methods are appro-
priate in measuring a change in status in RCT, they are not
usually helpful in assessing actual status in clinic patients,
which is the metric most useful to the clinician. Tables 8-10
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Table 7. ACR and EULAR 28 joint counts and clinical 16 and 18 joint counts.

Joint Count Swelling and/or “Ritchie” Grouped Number Joints Added to
Tenderness Joints of Joints 28 Joint Count

ACR – 28 Swelling and tenderness None 28
Clinical – 18 Swelling and tenderness MCP, PIP, MTP 18 Hips, ankles, MTP
Clinical – 16 Swelling and tenderness MCP, PIP 16 Hips, ankles

MCP: metacarpophalangeal joint; PIP: proximal interphalangeal joint; MTP: metatarsophalangeal joint.

Table 8. Centile scores for disease status/activity measures: National Data Bank — all patients with RA (N = 6025).

Variable 5 10 20 25 30 40 50 60 70 75 80 90 95

HAQ 0.000 0.000 0.375 0.500 0.625 0.875 1.000 1.250 1.500 1.625 1.750 2.125 2.375
MHAQ 0.000 0.000 0.000 0.125 0.125 0.250 0.375 0.500 0.750 0.875 0.875 1.125 1.500
Pain 0.500 0.500 1.500 2.000 2.000 3.000 4.000 4.500 5.500 6.500 6.500 8.000 8.500
Global severity 0.500 0.500 1.500 2.000 2.000 3.000 3.500 4.500 5.500 5.500 6.000 7.500 8.000
Fatigue 0.000 0.500 2.000 2.000 2.500 3.500 4.500 5.500 6.500 7.000 7.500 8.500 9.000
Sleep 0.000 0.000 0.500 0.500 1.000 2.000 3.000 4.000 5.500 6.500 6.500 8.000 9.000
GI scale 0.000 0.000 0.000 0.000 0.500 0.500 1.500 2.000 2.500 3.500 4.500 6.000 7.500
Anxiety 0.660 1.320 1.980 2.310 2.640 3.300 3.630 4.290 4.950 5.280 5.610 6.600 7.260
Depression 0.330 0.660 1.320 1.320 1.650 1.980 2.310 2.640 3.300 3.630 3.960 4.950 5.940

HAQ: Health Assessment Questionnaire; M: modified; GI: gastrointestinal.

Table 9. Centile scores for disease status/activity measures: National Data Bank — women with RA (N = 4912).

Variable 5 10 20 25 30 40 50 60 70 75 80 90 95

HAQ 0.000 0.125 0.500 0.625 0.750 0.875 1.125 1.375 1.625 1.750 1.875 2.125 2.375
MHAQ 0.000 0.000 0.000 0.125 0.125 0.250 0.375 0.625 0.750 0.875 1.000 1.250 1.500
Pain 0.500 1.000 1.500 2.000 2.500 3.000 4.000 5.000 6.000 6.500 7.000 8.000 9.000
Global severity 0.500 0.500 1.500 2.000 2.000 3.000 4.000 4.500 5.500 5.500 6.000 7.500 8.000
Fatigue 0.500 1.000 2.000 2.500 3.000 4.000 4.500 5.500 6.500 7.500 7.500 8.500 9.000
Sleep 0.000 0.000 0.500 1.000 1.000 2.000 3.000 4.500 5.500 6.500 7.000 8.000 9.000
GI scale 0.000 0.000 0.000 0.500 0.500 0.500 1.500 2.000 3.500 4.000 4.500 6.500 7.500
Anxiety 0.990 1.320 1.980 2.310 2.640 3.300 3.960 4.620 5.280 5.280 5.610 6.600 7.260
Depression 0.330 0.660 1.320 1.320 1.650 1.980 2.310 2.970 3.300 3.630 3.960 5.280 6.270
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describe percentile ranks for some of the assessments
described above, and include other assessments such as
fatigue and sleep disturbance. These tables are derived from
a large sample of RA patients followed by US rheumatolo-
gists, and can be considered representative of patients with
RA seen in rheumatology practice. From such data is it
possible to place into perspective the relative severity of RA
patients (or RA patients in RCT and OS) by comparing their
results with the percentile severity rankings of RA patients
generally.

As an example of this ability, Table 11 examines the
scores of participants in clinical trials and observational
studies. As can be seen, scores of study participants were, as
expected, more severe than those of average, approximating
the 65–70% percentile of severity.

DISCUSSION
We have provided a number of tools by which RA may be
evaluated in the clinic and in research studies. The data
derived from our data bank regarding the importance of
joints omitted by the ACR 28 joint count underscore a “town
versus gown” or clinic versus RCT problem. The suggestion
that joint counts can be further shortened by the modified
Ritchie method might be of great use to the overburdened
clinician. It should be very easy to test how much informa-
tion is lost (if any) by the modifications we have suggested
here. All that is necessary is to examine the results of recent
RCT with different joint examinations. The statistical tests
(and clinical thinking) should inform us whether there are
any differences between the examinations and whether these
differences are both clinically and statistically important.
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Table 10. Centile scores for disease status/activity measures: National Data Bank — men with RA (N = 1108).

Variable 5 10 20 25 30 40 50 60 70 75 80 90 95

HAQ 0.000 0.000 0.125 0.125 0.250 0.500 0.750 1.000 0.188 1.250 1.500 1.875 2.125
MHAQ 0.000 0.000 0.000 0.000 0.125 0.125 0.250 0.500 0.625 0.750 0.875 1.000 1.375
Pain 0.000 0.500 1.500 1.500 2.000 2.500 3.500 4.500 5.000 5.500 6.500 7.500 8.500
Global severity 0.000 0.500 1.000 1.500 2.000 2.500 3.500 4.500 5.000 5.500 6.000 7.000 8.000
Fatigue 0.000 0.500 1.000 1.500 2.000 2.500 3.500 4.500 5.500 6.500 6.500 8.000 8.500
Sleep 0.000 0.000 0.000 0.000 0.500 1.500 2.000 3.500 4.750 5.500 6.500 7.500 8.500
GI scale 0.000 0.000 0.000 0.000 0.000 0.500 0.500 1.500 2.000 2.500 3.500 5.500 6.500
Anxiety 0.000 0.990 1.650 1.980 1.980 2.640 3.300 3.960 4.620 4.950 5.280 6.270 6.930
Depression 0.000 0.330 0.990 1.320 1.320 1.650 1.980 2.640 2.970 3.300 3.630 4.620 5.429

Table 11. Clinical activity measures in randomized controlled trials and observational studies.

Trial Pain CRP ESR Global HAQ MHAQ Swollen Tender
Joint Joint
Count Count

RCT DMARD/Biologics
LEF US 30189 5.9 2.08 39.0 5.6 1.30 0.8 13.7 15.5
LEF MN 30190 4.45 55.7 1.89 16.2 18.8
LEF MN 302 4.22 51.0 1.50 15.8 17.2
Etanercept91 6.7 4.7 35 7.0 1.6 25 33
Infliximab92 7.0 3.1 6.6 1.8 19 32
Combination therapy93 37 4.8 0.9 13 18
MTX/AZA94 6.2 37 6.1

Average percentile ranking, % 75 73 80 70 35
RCT NSAID

Celecoxib95 4.7 1.51 1.2
Average percentile ranking, % 64 60
Observational studies

Multinational96 26.1 1.0
Saskatoon/Montreal97 4.1 4.1 1.4
Early RA (Sweden)98 25.4 1.0
Wichita clinic patients 4.8 1.78 35.0 4.6 1.2
Population (Norway)99 4.6 0.7

Average percentile ranking, % 53 47 57 54 66

LEF: leflunomide; AZA: azathioprine; MTX: methotrexate; HAQ: Health Assessment Questionnaire; M: modified; CRP: C-reactive protein; ESR: erythro-
cyte sedimentation rate.
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We have also provided simple nomograms by which clin-
icians can evaluate the disease activity severity of their
patients. In the event that not all the examinations are
performed, it is still possible to use a subset of assessments,
average them, and obtain an overall severity score. As can
be seen from Table 11, severity levels tend to be consistent
across the clinical measures. Data such as these will allow
clinicians to document the severity status of their patients,
and may be useful in justifying therapeutic changes. The
percentile charts can be used to evaluate the severity of
patients entering RCT and also to evaluate the final status of
patients as they complete trials. Such data may be more
useful than percentage change in evaluating the clinically
useful results of therapy.

This paper is about disease activity. Clearly there is more
to RA than disease activity, and social and psychological
factors play a major role in RA management. In addition,
although the study variables are useful in identifying disease
activity, they are not all useful in predicting outcome.
Variables such as the HAQ remain among the most impor-
tant predictors of longterm outcome. It is important that
prediction of outcome also be integrated into the manage-
ment of RA.

In summary, shortened joint counts and questionnaire
data can be used within the time constraints imposed by the
clinic. They can provide accurate, detailed information
about disease activity that is suitable for clinical use and for
documentation that may be required by 3rd party payers.
With the use of the percentile tables the status of patients in
the clinic as well as in clinical trials can be determined.
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