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An articular index for the assessment of osteoarthritis
D. V. DOYLE, P. A. DIEPPE, JANE SCOTT, AND E. C. HUSKISSON

From the Department of Rheumatology, St Bartholomew's Hospital, London

SUMMARY An articular index was devised for the sequential assessment of patients with osteo-
arthritis (OA). Forty-eight joint units, chosen to reflect the characteristic pattern of the disease,
were scored for tenderness on pressure or movement on a 4-point scale. Four observers examined
patients to assess inter- and intraobserver error. The index was highly reproducible both within
and between observers; intraobserver error was, however, significantly smaller. In a double-blind,
cross-over trial the index was sufficiently sensitive to detect a statistically significant difference
between the responses of patients with OA to an anti-inflammatory agent and to a simple analgesic.
It is likely to be a useful addition to current methods of measurement in osteoarthritis.

While considerable effort has been expended on
methods of measurement in rheumatoid arthritis,
little attention has been paid to the much commoner
condition osteoarthritis. Most studies of the effects
of treatment in osteoarthritis have included the
measurement of pain. Some have used the tenderness
of individual joints, though this has not been shown
to be useful. But osteoarthritis usually involves
more than 1 joint, and low-grade articular inflam-
mation is frequently seen.1-6 Clinical measurements
should assess all affected joints. In rheumatoid
arthritis this problem is overcome by the use of an
articular index. Ritchie et al.7 described such an
index based on the sum of the graded tenderness of a
number of joints, and this is now widely used. In
this study a modification of the index of Ritchie
et al. has been applied to patients with osteoarthritis.
Modifications were designed to take account of the
different pattern of joint involvement in osteo-
arthritis.6 The reproducibility of the index was
examined and its value assessed in a study of
analgesic and anti-inflammatory drugs, since its main
function is in the evaluation of therapy.

Table 1 Forty-eight joints or joint units were included
in the index. These were tested for tenderness by
pressure on the joint margin or by passive movement of
the joint. Tenderness was recorded on a 4-point scale as
in the Ritchie index for rheumatoid arthritis

Joint(s) Method of Total no.
testing of units

Distal IP joints of hands
(each scored individually) Pressure 8

Proximal IP joints of hands
(each scored individually) Pressure 8

MCP joints (2-5) Pressure 2
IP joint of thumb Pressure 2
MCP joint of thumb Pressure 2
First carpometacarpal joint Pressure 2
Wrist Pressure 2
Elbow Pressure 2
Shoulder Pressure 2
Acromioclavicular (pair) Pressure 1
Sternoclavicular (pair) Pressure I
Cervical spine Movement I
Lumbar spine Movement I
Hip Movement 2
Knee Pressure 2
Ankle Movement 2
Talocalcaneal Movement 2
Midtarsal Movement 2
1st MTP joint Pressure 2
MTP 2-5 Pressure 2
Total 48

Material and methods

Forty-eight joints orjoint groups were included in the
index (Table 1). These were assessed for tenderness
by firm pressure over the joint margin or by passive
movement of the joint. Tenderness was scored on a
4-point scale as in the Ritchie index (0=no tender-
ness, I =patient complained of pain, 2=patient
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complained of pain and winced, 3 =patient com-
plained of pain, winced and withdrew the joint).
In each patient the articular index was the sum of the
scores of the 48 units tested.
The reproducibility of the index was assessed by

testing the intraobserver and interobserver errors.
To calculate the intraobserver error 4 observers,
A, B, C, and D, each examined 12 patients twice
within a period of20 minutes. The 48 differences were
used for comparison with the interobserver error.
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In the study of interobserver error a group of 24
patients were examined by the same 4 observers.
The order of examination was randomised in each
patient and completed by all 4 observers within 20
minutes. The differences between observers A and
B (24) and those between C and D (24) were com-
bined to yield 48 differences for comparison with the
intraobserver error.
The hypothesis that joint tenderness (and there-

fore the articular index) in osteoarthritis reflects
inflammation was tested in a double-blind, cross-
over trial comparing the effects on the articular
index of an analgesic compound with those of an
anti-inflammatory analgesic drug. Twenty-five
patients with osteoarthritis received paracetamol
650 mg with dextropropoxyphene 65 mg (Distalgesic)
3 times daily or ketoprofen (Orudis) 50 mg 3 times
daily. Each treatment was given for I week, and the
treatment was randomised in a Latin square design.
On the fifth day of each treatment period an inflam-
matory granuloma was induced by the intradermal
iniection in the forearm of 5 mg of crystalline uric
acid in 0 2 ml of normal saline. After 48 hours the
diameter of the resultant granuloma was measured
in 2 planes with John Bull skin fold callipers. The
result was recorded as the mean of the 2 figures less
the thickness of an adjacent skin fold.
The articular index was performed at the end of

each treatment period by the same observer, who
also measured pain, using a visual analogue scale,
and recorded the duration of stiffness in the morning
and after sitting. The patient's preference for one
or other treatment period was noted at the end of the
study.

JOINT
Cervical spine
Sterno-davicular
Acromio-dav.
Shoulder
Elbow
Wrist
CMC1
MCP1
MCP2,5
PIPJ
DIPJ
Lurrmbar spine
Hips
Knees
Ankles
Subtalar
Midtarsal
MTP,
MTP2,5
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Fig. I The pattern ofjoint tenderness recorded by the
articular index in the 72 patients studied reflects the
recognised pattern of osteoarthritic joint involvement.
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The joints which contributed to the articular index
in the 72 patients studied are shown in Fig. 1.
They reflect the previously described pattern of joint
involvement in osteoarthritis. The knees, the meta-
tarsophalangeal joint of the big toe, the distal and
proximal interphalangeal joints of the hand, and the
first carpometacarpal (CMC1) joints were most
frequently scored as tender. The scatter of the scores
obtained is shown in Fig. 2.

INTRAOBSERVER ERROR
In the intraobserver study the joint scores obtained
by the 4 observers did not differ significantly when
each examined a patient twice within a 20-minute
period. This is reflected by the highly significant
correlation between the first and second scores of the
individual observers (Table 2). For each observer
the mean differences in joint score and their standard
errors are shown in Table 2.

Articular
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Fig. 2 Seventy-two patients were examined in the
evaluation of the articular index and the scatter of
their joint scores is shown.
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Table 2 Intraobserver error. In the case of each
observer, there was no significant difference between
the joint scores obtained on first and second
examinations. This is reflected in the correlation
coefficients.

A v.A Bv.B Cv.C Dv.D

Mean joint score 15.6 10-9 6-3 14.4
Mean difference 1-4 (NS) 1-4 (NS) 0-9 (NS) 1.7 (NS)
SD i 1-5 1.2 0-7 2.1
SE d 0-4 0-4 0.2 0-6
r 0-971* 0-966* 0-973* 0-970*
Coefficient of variation 0.8%

NS=not statistically significant. *P<0-001.

INTEROBSERVER ERROR
The mean difference in scores between the various
combinations of observers are shown in Table 3.
The differences between the pairs of observers were
not statistically significant and this concordance was
reflected in highly significant correlations between
the scores of all possible combinations of observers.
The order of examination had no significant

effect on the scores in either the inter- or the intra-
observer studies, indicating that the joint score was
not affected by repeated examination.

To enable comparison between the inter- and
intraobserver errors the 48 intraobserver differences
were compared with the 48 interobserver differences
as already described. The interobserver error was
greater than the intraobserver error (X2=26,
P<0-0001) whatever pairing of the observers in the
interobserver study was used for the comparison.
The coefficient of correlation between observers,
though highly significant, was also less than within
observers (Tables 2 and 3). These differences reflect
the much wider scatter of differences between
observers than within observers (Fig. 3). The coeffi-
cient of variation (standard deviation expressed as a
percentage of the mean) was 39 4% in the inter-
observer study but only 0-8% in the intraobserver
study, again emphasising the greater reproducibility
of the index within observers.

EFFECTS OF DRUGS ON ARTICULAR INDEX
When compared to analgesic therapy alone (Distal-
gesic), anti-inflammatory analgesic therapy (keto-
profen) resulted in a significant reduction in the
mean joint tenderness score and in the diameter of
the urate granuloma (Table 4). Patient preference

Table 3 Interobserver error. The differences in the joint scores obtained by each of the 4 observers when examining
the same patients were not significant. The correlation coefficient between the scores of all possible combinations of
observers was highly significant.

Av.B A v.C A v.D Bv.C Bv. D Cv. D

Meanjointscore 12.8 13.4 13-6 12-9 13-1 13.7
Mean difference 2.9 (NS) 3.0 (NS) 3-4 (NS) 2.4 (NS) 3.1 (NS) 3.3 (NS)
SD ± 18 2.7 4.0 2-5 3.5 3-2
SE + 0.4 0-6 0-8 0-5 0-7 0.7
r 0-96* 0-91* 0-88* 0-95* 0-92* 0-91*
Coefficient of variation 39.4%

NS=not statistically significant. *P<0.001.
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Fig. 3 Differences between observers showed a much wider scatter than differences within observers: left,
interobserver differences; right, intraobservers differences.
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Table 4 Double-blind cross-over study comparing the
effects in osteoarthritic patients ofan anti-inflammatory
agent (ketoprofen) and an analgesic compound
(dextropropoxyphene and paracetamol)

Ketoprofen Dextropro- P
poxyphenel
paracetamol

Mean articular
index score 13-6 17.7 <0-01

Mean diameter of
urate granuloma
(mm) 2-0 2.5 <0-01

Morning stiffness
(min) 52 74 0.1> P>0-05

Inactivity stiffness
(min) 9 13 >0.1

Daypainscore 4 9 5-0 >0-1
Night pain score 5.0 4.7 >0-1
Patient preference 17/22 3/22 <0.01

also favoured ketoprofen (Table 4). No significant
differences were detected between the activity of
these 2 compounds on pain or on the duration of
morning or inactivity stiffness, though the reduction
in morning stiffness during treatment with keto-
profen showed a trend towards significance (Table
4).

Discussion
The articular index of Ritchie et al.7 is widely used in
the assessment of rheumatoid arthritis, and many
studies have shown that it is altered by drug therapy.
This study has shown that a similar index is useful
in osteoarthritis. No weighting system was used to
favour large-joint involvement, as the purpose of the
index is to reflect changes in joint tenderness
occurring during the natural course of the disease
or during treatment. It is not intended as a measure
of the severity of the arthritis. Measurements were
highly reproducible, and the index was sufficiently
sensitive to indicate differences between treatments.

It is of interest that joint tenderness seems to be a

reflection of inflammation in osteoarthritis. Whereas
pain scores were similar at the end of periods of
treatment with either a simple analgesic or an anti-

inflammatory agent, the articular index and experi-
mental inflammation (urate granuloma) were
reduced by the anti-inflammatory drug. Some recent
authors have stressed the importance of inflam-
mation in osteoarthritis,3-6 and this study provides
further supporting evidence. The overwhelming
preference of patients for the anti-inflammatory
drug is reminiscent of the study of Fremont-Smith
and Bayles8 in rheumatoid arthritis. These authors
showed that high-dose aspirin therapy was superior
to treatment with narcotic analgesics, reflecting
the inflammatory nature of rheumatoid arthritis.
In this study of osteoarthritis anti-inflammatory
therapy was similarly preferred.
Our experience with the articular index in osteo-

arthritis suggests that it behaves in a similar way to
the Ritchie index in rheumatoid arthritis. The
reproducibility of the measurements was greater
with a single observer, and the use of multiple
observers in any experiment would increase the
error. The index is likely to be a valuable addition
to the measurements which are now used in osteo-
arthritis.
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