Quantitative joint assessment in rheumatoid arthritis
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ABSTRACT

A count of swollen and tender jointsis
the most specific quantitative clinical

measure to assess and monitor the sta -
tus of patients with rheumatoid arthri -
tis. Many methods have been described

to quantitate joint abnormalities, inclu -
ding scoring various numbers of joints
(with or without grading of abnormali -
ty) for different types of abnormalities,

including swelling, tenderness, pain on

motion, limited motion, and deformity.

This article reviews selected methods
for the performance of joint counts,

with discussion of their advantages and

limitations in the assessment of pa -
tients with rheumatoid arthritis.

Introduction

A joint count is the most specific clini-
cal method to quantify abnormalitiesin
patientswith rheumatoid arthritis (RA).
The swollen joint count reflects the
amount of inflamed synovial tissue and
the tender joint count is associated more
with the level of pain. Formal joint
counts have been described with the
evaluation of 28 to 80 joints, with or
without grading of severity of abnormal-
ity, and sometimes weighting larger
joints. Joint counts are included in his-
torical indices of disease activity, such
as “a therapeutic scorecard in rheuma-
toid arthritis’ (1) and the Lansbury In-
dex (2). Joint counts are a major com-
ponent of the disease activity score
(DAS) (3,4) and similar indices (5), the
American College of Rheumatology
(ACR) Core Data Set for clinical trids
in RA(6), and the ACR remission crite
ria (7). Improvement in joint scores is
required to meet ACR improvement
criteria (8). Clinically detectable inflam-
mation antedates structural damage of
joints (9), and rheumatol ogists are urged
to include a joint count at each visit of
each patient (10).

This essay presents a brief description
and discussion of the development of
the joint count over the last half centu-

ry.
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Description of abnormalitiesin

a quantitative joint evaluation
Abnormalities assessed in formal joint
counts include swelling, tenderness,
pain on mation, limited motion, and de-
formity. Joint swelling is defined as
soft tissue swelling of the joint whichis
detectable along the joint margins. A
synovial effusion invariably means that
the joint is swollen. Fluctuance is a
characteristic feature of swollen joints;
neither bony enlargement nor deformi-
ty of the joint constitutes “swelling”.
Joint swelling may influence the range
of joint motion, which can be useful to
recognize the presence of swelling. Ex-
amples include decreased dorsiflexion
of the wrist and decreased elbow exten-
sion when joint swelling is present.
Joint tenderness is defined as pain at
rest that is induced by pressure at ex-
amination of some joints such as the
metacarpophalangea (MCP) and wrist
joints. The examiner uses his/her thumb
and index finger to exert pressure that
is sufficient to cause whitening in the
examiner’s nailbed, which is called the
“rule of thumb”. Joint tenderness is
correlated significantly with pain on
motion (11). Pain on motion may be
substituted for pressure at examination
for the shoulder, tarsal and hip joints.
Limited motion is of value to be asses-
sed in each joint, rather than a formal
assessment of range of motion, which
may be useful in orthopedic evalua-
tions, but is not necessary in rheumato-
logic care. Generaly, the assessor may
serve as the normal "control" for range
of motion. A joint deformity may be
reducible or non-reducible; joint defor-
mity is correlated significantly with
joint [imited motion. In view of the fact
that joint swelling and tenderness may
improve over five yearswhile joint lim-
ited motion deformity may progress
(see below) (12,13), it may be of value
to include assessment of limited motion
or deformity in any database which is
projected to be analyzed over periods
longer than ayear.
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Table . Comparison of jointsincluded in various standard joint counts.

Joint 66/68 Ritchie 44joints 36joints 28joints 42joints
joints(15) Index (16) (22 (23) (19 (24)
Temporomandibular + +*
Sternoclavicular + +* +
Acromioclavicular + +* +
Shoulder + + + + +
Elbow + + + +
Wrist + + + + + +
Metacarpophalangeal +
First + + + +
Second + + + + +
Third + + + + +
Fourth + + + + +
Fifth + + + + +
Proximal interphalangeal +
First + + + + +
Second + + + + +
Third + + + + +
Fourth + + + + +
Fifth + + + + +
Distal interphalangeal
Second +
Third +
Fourth +
Fifth +
Hip +# + +
Knee + + + +
Ankle + + +
Talocal caneal +
Tarsus + +
Metatarsophalangeal +
First + + + +
Second + + + +
Third + + + +
Fourth + + + +
Fifth + + + +
Proximal interphalangeal (toe)
First +
Second +
Third +
Fourth +
Fifth +

#Assessed for tenderness only; *right and left joints assessed together.

One consideration in assessment of
joints involves surgical intervention. A
joint in which the patient had a synov-
ectomy, total joint replacement or other
surgical procedure might be regarded
as "normal" if no swelling or tender-
nessis present, but "abnormal” if surgi-
ca intervention is considered. Re-
cording of surgical intervention is desir-
ablefor assessment of long-term effects
of rheumatoid arthritis (14).

Standard joint counts
The joint count has been described in

many formats; some of the most promi-
nent methods are summarized in Table
I. A 66/68 joint count includes the
MCP, proximal interphalangea (PIP),
and distal interphalangeal joints of the
hands, the metatarsal phalangeal (MTP)
and distal interphalangeal joints of the
feet, and the shoulder, elbow, writ, hip,
knee, ankle, tarsus, and temporoman-
dibular, sternoclavicular, and acromio-
clavicular joints (15).

The Ritchie Index (16) (Table I) com-
prises 52 joints, including the shoulder,
elbow, wrist, hip, knee, ankle, talocal-
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caneal, tarsus, and cervical spine, which
are assessed only for tenderness. The
MCP and PIP joints are assessed in
groups and the left and right joints are
assessed together in the temporo-
mandibular, sternoclavicular, and acro-
mioclavicular joints. Assessment in-
cludes the grading O = non-tender, 1 =
tender, 2 = tender with wincing and 3 =
tender, with wincing and withdrawal,
with atotal score range from 0 to 78.
The Glossary Committee of the Ameri-
can Rheumatism Association (ARA)
presented a joint count involving 80
joints, each of which was analyzed for
5 variables. swelling, tenderness, pain
on motion, limited motion, and defor-
mity (17,18). Swelling at the hip, which
is difficult to assess, is not included.
High correlations were found between
tenderness and pain on motion, as well
as between deformity and limited mo-
tion (19), which has led to the practice
of assessing only 3 variables: 1) swel-
ling, 2) tenderness or pain on motion:
and 3) limited motion or deformity.
The Thompson Index (20) counts ten-
derness and swelling in 38 joints which
are weighted according to their surface
area, with a total score of 0-534. The
knee is weighted more than the other
joints; other joints included are the PIR,
MCP and MTP joints, elbows, wrists,
and ankles. Feasibility of a weighted
index in clinical practice is a concern
(20).

A 44 swollen joint count (Tablel) is
included in the DAS (4,22) and in-
cludes the sternoclavicular and acro-
mioclavicular joints, the shoulders, el-
bows, wrists, knees, ankles, and MCP,
PIP, and MTP joints. A 36 joint count
(Table I) includes second to fifth MCP
joints, the PIP and MTP joints, wrists,
elbows, knees, and ankles (23). A 28
joint count (Table ) includes MCP and
PIP joints, wrists, elbows, shoulders
and knees (19), and excludes the joints
of the feet. Some recent studies have
used a42 joint count (Tablel), inwhich
MTP joints, hips and ankles are added
to the 28 joint count (24). A 42 joint
count is currently included in a stan-
dard protocol for the evaluation of RA
(SPERA) (25). These counts calculate
the number of abnormal joints, without
grading the extent of swelling or ten-
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derness, which has not been found to
add useful information (19), perhaps
because of intra-observer variation.

Self-report joint counts

A “rapid assessment of disease activity
in rheumatology” (RADAR) question-
naire was reported as a patient self-
report joint count in 1992 (26). Further
development of a self-report joint count
is seen as a “rheumatoid arthritis dis-
ease activity index” (RADAI) (27).
The RADAL joint list queries pain “to-
day” in 16 joints or joint groupsinclud-
ing left and right shoulders, elbows,
wrists, fingers, hips, knees, ankles, and
toes. Thelevel of painisrated from 0 to
3, with 0 = none, 1 = mild, 2 = moder-
ate, 3 = severe, and a total score of O-
48. The RADAI dso includes three 10-
cm VAS scales concerning global dis-
ease activity in the last 6 months, dis-
ease activity in terms of current swol-
len and tender joints, and arthritis pain.
Duration of morning stiffness includes
six response alternatives from 0 = none
to 6 =all day. Scores are transformed to
a scale of 0-10. The RADAI score is
the mean of the scores of items to
which the patient has responded.

The course of joint involvement in
RA: Improvement in inflammatory
activity over 5to 10 years, and
progression of damage

Joint tenderness, joint swelling, and the
erythrocyte sedimentation rate (ESR)
are measures of inflammatory activity
that are included in the Core Data Set
of measures and DASfor usein clinical
trials and clinical research (4, 6, 28-
30). Control of inflammatory activity
according to these measures is regard-
ed as an effective strategy to prevent
long-term damage, although no studies
are available in which inflammatory
activity was completely suppressed and
joint damage was prevented over the
long-term.

Severa reports document that joint ten-
derness and joint swelling, which are
measures of inflammatory activity,
may be stable or even somewhat im-
proved over periods of 5-10 years, even
while patients experience disease pro-
gression according to measures of da
mage. Hawley and Wolfe (31) reported

improvement or unchanged joint ten-
derness scores, grip strength, global
severity, morning stiffness, ESR, and
hemoglobin, but significant progres-
sion of functional disability according
to headth assessment questionnaire
(HAQ) scores. Egsmose et al. (32) re-
ported improvement in the tender and
swollen joint counts, morning stiffness,
functional capacity, pain and grip
strength over 5 years in patients who
were treated with auranofin early in the
disease course, and improvement or no
change in the same measures over 5
yearsin patients with delayed treatments
as well. Radiographic progression was
seen in both groups, but was lessin pa-
tients who were treated early in the dis
ease. Mulherin et al. (33) reported
improvement in morning stiffness, pain
scores, grip strength, the Ritchie Artic-
ular Index, ESR and hemoglobin over 6
years, while radiographic scores indi-
cated progression. Fex et al. (34) re-
ported that values for morning stiffness,
pain scores, genera health, Ritchie Ar-
ticular Index, HAQ scores, ESR, and
hemoglobin were similar to baseline
after 5to 6 years, while radiographic
scores indicated significant progres-
sion. Callahan et al. (13) reported that
joint tenderness, swelling, ESR, hemo-
globin, morning stiffness, pain and
modified HAQ (MHAQ) were un-
changed or improved, while scores for
joint limited motion, joint deformity,
radiographic damage, grip strength,
and walking time indicated progres-
sion. Leirisalo-Repo et al. (35) report-
ed stable joint swelling scores and bet-
ter joint tenderness scores over 13
years, while functional capacity, pain,
and radiographic scores progressed.
Graudal et al. (36) observed patients for
4-22 years and showed improvements
in ESR, hemoglobin and swollen and
tender joints counts while radiographic
scores deteriorated. In this study, radio-
graphic scores were greater in patients
with greater inflammatory activity over
time (36). Although inflammatory acti-
vity in these studies was the same or
better over time, residual inflammation
remained in most patients.

These data indicate that partial control
of inflammation is often inadequate to
prevent the progression of structural
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damage. It has also been suggested that
anti-tumor necrosis factor (TNF) thera-
pies may slow or prevent radiographic
damage without control of inflamma
tion (37). However, concerns have been
raised about this suggestion, which re-
mains to be confirmed in long-term
studies (38).

Limitations of assessment of joints
Asisthe case with all measures, certain
limitations have been observed in the
application of joint counts in clinical
research. Intra-observer and inter-obser-
ver reliability (reproducibility) of joint
countsisfar from perfect (39). In astu
dy of leflunomide compared to metho-
trexate and placebo, joint swelling and
tenderness improved more from base-
line to endpoint in patients who receiv-
ed placebo than patient questionnaire
and laboratory measures in the Core
Data Set (40). Although assessor mea
sures are regarded as “objective’ para-
meters of disease activity, this finding
suggests that the assessor’'s desire to
influence disease activity may influ-
ence measures such as joint counts (40,
41).

Joint inflammation may be silent to
papation and even to the patient. In
several studies, histologic features of
synovitis have been found in clinically
uninvolved joints of patients with RA
(42-44). Magnetic resonance imaging
(MRI) studies indicate that bone dam-
age is associated with preceding syno-
vitis (45), and that erosions do not dev-
elop randomly in uninvolved joints (9).
Although regarded as an “objective’
measure, the joint count isonly asurro-
gate of inflammation in the joint.
Finally, joint counts are time-consum-
ing and tedious in clinical practice. Al-
though most visits to rheumatologists
include a careful joint examination, for-
mal quantitative joint counts are gener-
ally not performed in standard clinical
practice, despite their being regarded
by clinicians as the most important mea-
sure to assess patients with RA(46). A
survey of 600 European rheumatolo-
gists concerning likelihood of perform-
ing a joint count at visits of patients
with RA showed that the mgjority of
visits do not include a forma joint
count (47).
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Conclusions

Formal joint counts remain the most
specific measure to assess RA, and it
appears desirable to maintain these
specific measures in clinica trials and
clinical care. Nonetheless, patient ques-
tionnaires provide a stronger capacity
than joint counts to predict severe out-
comes such as work disability and pre-
mature mortality in patients with RA
(48). The intuition of many rheumatol-
ogists that formal joint counts may not
be needed in standard clinical care may
bevalid. Collection of quantitative data
from patient questionnaires, including
patient self-report joint counts might
add to optimal monitoring and manage-
ment of patients with RA.

References

1

10.

11.

STEINBROCKER O, BLAZER A: A therapeu-
tic score card for rheumatoid arthritis. N Engl
J Med 1946; 14: 501-6.

. LANSBURY J A method for summation of

the systemic indices of rheumatoid activity.
AmJ Med Sci 1956; 232: 300-10.

. 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.

. VANDER HEIJDE DMFM, van'T Hof M, vaN RIEL

PLCM, vanDE PUTTE LBA: Development of a
disease activity score based on judgment in
clinical practice by rheumatologists. J Rheu -
matol 1993; 20: 579-81.

. SMOLEN JS, BREEDVELD FC, SCHIFF MH et

al.. A simplified disease activity index for
rheumatoid arthritis for use in clinical prac-
tice. Rheumatology (Oxford) 2003; 42: 244-
57.

. FELSON DT, ANDERSON JJ, BOERS M et

al.: The American College of Rheumatology
preliminary core set of disease activity mea-
sures for rheumatoid arthritis clinical trials.
Arthritis Rheum 1993; 36: 729-40.

. PINALS RS, MASI AT,LARSEN RA et al.:

Preliminary criteria for clinical remission in
rheumatoid arthritis. Arthritis Rheum 1981;
24: 1308-15.

. FELSON DT, ANDERSON JJ, BOERS M et

al.: American College of Rheumatology pre-
liminary definition of improvement in
rheumatoid arthritis. Arthritis Rheum 1995;
38: 727-35.

. SOKKA T, KAUTIAINEN H, MOTTONEN T,

HANNONEN P: Erosions develop rarely in

jointswithout clinically detectable inflamma-

tion in patients with early rheumatoid arthri-

tis. J Rheumatol 2003; 30: 2580-4.

SCOTT DL, ANTONI C, CHOY EH, van RIEL

PLCM: Joint counts in routine practice. Rheu -
matology 2003; 42:919-23.

FUCHS HA, CALLAHAN LF, KAYE J,

BROOKS RH, NANCE EP, PINCUS T: Radio-

graphic and joint count findings of the hand

in rheumatoid arthritis: Related and unrelated

12.

13

14.

findings. Arthritis Rheum 1988; 31: 44-51.
PINCUS T, SOKKA T: Partial control of Core
Data Set measures and Disease Activity
Score (DAS) measures of inflammation does
not prevent long-term damage: evidence
from longitudinal observations over 5-20
years. Clin Exp Rheumatol 2002; 20 (Suppl.
27): $42-48.

. CALLAHAN LF, PINCUS T, HUSTON JW i,

BROOKS RH, NANCE EP Jr, KAYE JJ. Mea
sures of activity and damage in rheumatoid
arthritis: Depiction of changes and prediction
of mortality over five years. Arthritis Care
Res 1997; 10: 381-94.

PINCUS T: A 3-page standard protocol to
assess rheumatoid arthritis (SPERA): Effi-
cient capture of essential datafor clinical tri-
als and observationa studies. Clin Exp Rheu -
matol 2005; 23 (Suppl. 39): S114-S119.

15.CooPERATING CLINICS COMMITTEE OF THE

16.

AMERICAN RHEUMATISM ASSOCIATION: A sev-
en-day variability study of 499 patients with
peripheral rheumatoid arthritis. Arthritis
Rheum 1965; 8: 302-35.

RITCHIE DM, BOYLE JA, MCINNESM et al .
Clinical studies with an articular index for
the assessment of joint tenderness in patients
with rheumatoid arthritis. Q J Med 1968;
New Series 37: 393-406.

17.AMERICAN RHEUMATISM ASSOCIATION: Dictio -

18.

19.

20.

21.

22

23.

24.

25.

26.

nary of the Rheumatic Diseases. Val. I: Signs
and Symptoms. New York, Contact Associ-
ates International, 1982.

DECKERJL: American Rheumatism Associa-
tion nomenclature and classification of arth-
ritis and rheumatism. Arthritis Rheum 1983;
26: 1029-32.

FUCHS HA, BROOKS RH, CALLAHAN LF,
PINCUS T: A simplified twenty-eight joint
quantitative articular index in rheumatoid
arthritis. Arthritis Rneum 1989; 32: 531-7.
THOMPSON PW, SILMAN AJ, KIRWAN JR,
CURREY HLF: Articular indices of joint in-
flammation in rheumatoid arthritis: correla
tion with the acute-phase response. Arthritis
Rheum 1987; 30: 618-23.

SCOTT DL, HOUSSIEN DA: Joint assessment
in rheumatoid arthritis. Br J Rheumatol 1996;
35: 14-8.

. VAN DER HEIJDE D, KLARESKOG L, BOERS M

et al.: Comparison of different definitions to
classify remission and sustained remission:
one year TEMPO results. Ann Rheum Dis
2005.

EGGER MJ, HUTH DA, WARD JR, READING
JC, WILLIAMS HJ: Reduced joint count in-
dices in the evaluation of rheumatoid arthri-
tis. Arthritis Rheum 1985; 28: 613-9.

SOKKA T, PINCUS T: Eligibility of patients
in routine care for major clinical trials of
anti-tumor necrosis factor alpha agentsin
rheumatoid arthritis. Arthritis Rheum 2003;
48: 313-8.

PINCUS T, BROOKS RH, CALLAHAN LF: A
proposed standard protocol to evaluate rheu-
matoid arthritis (SPERA) that includes mea-
sures of inflammatory activity, joint damage,
and longterm outcomes. J Rheumatol 1999;
26: 473-80.

MASON JH, ANDERSON JJ, MEENAN RF,
HARALSON KM, LEWIS-STEVENS D, KAINE
JL: The Rapid Assessment of Disease Activi-

S61

27.

28.

29.

30.

31

32.

33.

35.

36.

37.

38.

ty in Rheumatology (RADAR) question-
naire: validity and sensitivity to change of a
patient self-report measure of joint count and
clinical status. Arthritis Rheum 1992; 35:
156-62.

FRANSEN J, LANGENEGGER T, MICHEL BA,
STUCKI G: Feasibility and validity of the
RADAI, a self-administered rheumatoid ar-
thritis disease activity index. Rheumatology
2000; 39: 321-7.

TUGWELL P, BOERS M: OMERACT Com-
mittee. Proceedings of the OMERACTCon-
ferences on outcome measures in rheumatoid
arthritis clinical trials, Maastrict, Nether-
lands. J Rheumatol 1993; 20: 527-91.

vaN RIEL PLCM: Provisional guidelines for
measuring disease activity in clinical trialson
rheumatoid arthritis (Editorial). Br J Rheum -
atol 1992; 31:7 93-4.

PREVOO MLL, vaN'T HOF MA, KUPER HH,
VAN LEEUWEN MA, vaNn pe PUTTE LBA, van
RIELPLCM: Modified disease activity scores
that include twenty-eight-joint counts: Dev-
elopment and validation in a prospective lon-
gitudinal study of patients with rheumatoid
arthritis. Arthritis Rheum 1995; 38: 44-8.
HAWLEYDJ, WOLFE F: Sensitivity to change
of the Health Assessment Questionnaire
(HAQ) and other clinical and health status
measures in rheumatoid arthritis: results of
short term clinical trials and observational
studies versus long term observationa stud-
ies. Arthritis Care Res 1992; 5: 130-6.
EGSMOSE C, LUND B, BORG G €t al.; Pa
tients with rheumatoid arthritis benefit from
early 2nd line therapy: 5-year follow-up of a
prospective double blind placebo controlled
study. J Rheumatol 1995; 22: 2208-13.
MULHERIN D, FITZGERALD O, BRESNIHAN
B: Clinical improvement and radiological
deterioration in rheumatoid arthritis: Evi-
dence that pathogenesis of synovial inflam-
mation and articular erosion may differ. Br J
Rheumatol 1996; 35: 1263-8.

FEX E, JONSSON K, JOHNSON U, EBER-
HARDT K: Development of radiographic
damage during the first 5-6 yr of rheumatoid
arthritis. A prospective follow-up study of a
Swedish cohort. Br J Rheumatol 1996; 35:
1106-15.

LEIRISALO-REPO M, PAIMELA L, PELTO-
MAA R et al.: Functional and radiological
outcome in patients with early RA -A longi-
tudinal observational study. Arthritis Rheum
1999; 42: S130.

GRAUDAL N, TARP U, JURIK AG et al.:
Inflammatory patterns in rheumatoid arthritis
estimated by the number of swollen and ten-
der joints, the erythrocyte sedimentation rate,
and hemoglobin: Longterm course and asso-
ciation to radiographic progression. J Rheu -
matol 2000; 27: 47-57.

SMOLEN JS, HAN C, BALA M et al.: Evidence
of radiographic benefit of treatment with
infliximab plus methotrexate in rheumatoid
arthritis patients who had no clinical im-
provement: a detailed subanalysis of data
from the anti-tumor necrosis factor tria in
rheumatoid arthritis with concomitant thera-
py study. Arthritis Rheum 2005; 52: 1020-30.
VAN DEN BERG WB, vaNn RIEL PLCM: Uncou-
pling of inflammation and destruction in



Joint assessment in RA/ T. Sokka & T. Pincus

39.

40.

41.

rheumatoid arthritis: myth or reality ? Arthri -
tis Rheum 2005; 52: 995-9.

KLINKHOFF AV, BELLAMY N, BOMBAR-
DIER C et al.: An experiment in reducing in-
terobserver variability of the examination for
joint tenderness. J Rheumatol 1988; 15: 492-
4.

STRAND V, COHEN S, SCHIFF M et al.
Treatment of active rheumatoid arthritis with
leflunomide compared with placebo and
methotrexate. Arch Intern Med 1999; 159:
2542-50.

PINCUS T, STRAND V, KOCH G et al.: An
index of the three core data set patient ques-
tionnaire measures distinguishes efficacy of
active treatment from placebo as effectively
as the American College of Rheumatology
20% response criteria (ACR20) or the dis-
ease activity score (DAS) in a rheumatoid

42.

43.

45.

arthritis clinical tria. Arthritis Rheum 2003;
48: 625-30.

KRAAN MC, VERSENDAAL H, JONKER M et
al.: Asymptomatic synovitis precedes clini-
caly manifest arthritis. Arthritis Rheum
1998; 41: 1481-8.

SODEN M, ROONEYM, CULLEN A, WHELAN
A, FEIGHERY C, BRESNIHAN B: Immunohis-
tological features in the synovium obtained
from clinically uninvolved knee joints of pa
tients with rheumatoid arthritis. Br J Rheu -
matol 1989; 28: 287-92.

DE BOIS MHW, TAK PP, ARNDT JW, KLUIN
PM, PAUWELS EKJ, BREEDVELD FC: Joint
scintigraphy for quantification of synovitis
with ®"Tc-labelled human immunoglobulin
G compared to histological examination.
Clin Exp Rheumatol 1995; 13: 155-9.
CONAGHAN PG, O'CONNOR P, MCGONA-

S-62

GLE D etal.: Elucidation of the relationship
between synovitis and bone damage: A ran-
domized magnetic resonance imaging study
of individual joints in patients with early
rheumatoid arthritis. Arthritis Rheum 2003;
48: 64-71.

46. WOLFE F, PINCUS T, THOMPSON AK, DO-

47.

YLE J: The assessment of rheumatoid arthri-
tis and the acceptability of self-report ques
tionnaires in clinical practice. Arthritis Care
Res 2003; 49: 59-63.

PINCUS T, SEGURADO O: Most visits of
most patients with rheumatoid arthritis to
most rheumatol ogists do not include aformal
quantitative joint count. (submitted).

. PINCUS T, WOLFE F: An infrastructure of

patient questionnaires at each rheumatology
visit: Improving efficiency and documenting
care. J Rheumatol 2000; 27: 2727-30.



