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ABSTRACT
Objective. To assess the inter- o b s e rv e r
a g reement in the physician's global
assessment of overall disease activity
(MD global) in a cohort of patients
with juvenile idiopathic art h r i t i s
( J I A ) .
Methods. F o rty consecutive patients
with JIA, who were representative of a
wide spectrum of disease activity and
severity, were examined simultaneously
by 4 observers. Observer 1 (who was
the most experienced rheumatologist)
c a rried out a routine rh e u m a t o l o g i c
examination of each patient including
a complete articular assessment, and
subsequently calculated in secrecy the
MD global score on an anchored hori -
zontal 10-cm VAS. Observers 2, 3 and 4
were present during the examination;
afterwards they also scored in secrecy
the MD global score for the patient.
Agreement was measured by the intra-
class correlation coefficient (ICC),
using the score of Observer 1 as the
gold standard. An ICC below 0.75 was
considered unsatisfactory.
Results. The mean (SD) MD global
scores for Observers 1, 2, 3, and 4 were
5.2 (3.4), 6.7 (3.9), 5.9 (3.5), and 5.6
(3.7), respectively. The level of agree -
ment with Observer 1 in scoring was
0.83 for Observer 2, 0.88 for Observer
3, and 0.90 for Observer 4, indicating
good agreement for all observers. 
Conclusions. Our study shows a good
inter-observer agreement in the physi -
cian’s global assessment of overall dis -
ease activity in patients with JIA.
Analyses involving investigators from
different countries are needed to deter -
mine whether these results can be gen -
eralized.

Introduction
The physician’s global assessment of
overall disease activity (MD global) on
a visual analogue scale (VAS) has been
shown to be the most responsive mea-
sure for the detection of clinical change
in patients with juvenile idiopathic
arthritis (JIA) (1, 2). Based on its good
performance, the MD global has been
selected for inclusion in the core set of
outcome variables for the assessment
of clinical response in JIAclinical trials
(3). Despite the widespread use of this

measure, however, a rigorous assess-
ment of its inter-observer variation has
not yet been carried out. We therefore
investigated the inter-observer agree-
ment of the MD global in a cohort of
patients with JIA.

Patients and methods
All consecutive patients with JIAbased
on the International League of Associa-
tions for Rheumatology (ILAR) re-
vised criteria (4) who were seen at our
outpatient clinic between March 6 and
April 9, 2003 were examined simulta-
neously by 4 observers. Observer 1
(AR) was a pediatric rheumatologist
with more than 15 years of experience;
Observers 2 (FR), 3 (AF), and 4 (RC)
were pediatric residents who were in
the 3rd, 3rd, and 5th years of their resi-
dency and had 3, 1 and 1 years of train-
ing in pediatric rheumatology, respec-
tively. Observer 2 had been working in
the study unit since the beginning of
her residency, whereas Observers 3 and
4 belonged to a different university in
Italy and had just started their fellow-
ships in the study unit. Observers 2, 3,
and 4 had never given an MD global
before, although Observer 2 had regu-
larly seen senior physicians (including
Observer 1) to score their MD global
during her residency. Prior to the study
visit, Observers 3 and 4 were briefly
instructed on the general clinical mean-
ing and the scoring method of the MD
global.
Observer 1 carried out a routine rheum-
atologic examination in each patient,
including an interview regarding the
patient's history, morning stiffness, fa-
tigue, joint pain, functional limitations,
and other issues relating to disease ac-
tivity, and a complete joint assessment
(examining a total of 67 joints). He
recorded, as previously described (5),
the numbers of joints with pain upon
movement/tenderness, swollen joints,
joints with limited range of motion
(LROM) and joints with active arthritis
(defined as the number of joints with
swelling or, if no swelling was present,
with limitation of movement and either
pain upon movement or tenderness) on
a specific form. He subsequently cal-
culated (privately) the MD global score
for the patient using an anchored hori-
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zontal 10-cm VAS, with “no activity”
at one end (scored as 0) and “maximum
activity” at the other end (scored as
10). While Observers 2, 3 and 4 were
present during the patient examination
and the assessment of the articular
indices, they were not allowed to dis-
cuss the findings with Observer 1 or
each other, or to be present when Ob-
server 1 was calculating the MD global
score. After the examination, Obser-
vers 2, 3, and 4 each calculated a MD
global score for the patient (alone,
without consulting his/her colleagues)
using the same 10-cm VAS as that used
by Observer 1.
At the time of the study visit, one par-
ent of each child was asked to make a
global assessment of the child’s overall
well-being on a 10-cm VAS (0 = very
good; 10 =very poor), to assess the de-
gree of the child’s pain on a 10-cm
VAS (0=no pain; 10=very severe pain)
and to complete the Italian version of
the Childhood Health A s s e s s m e n t
Questionnaire (CHAQ) (6) (0 = best; 3
=worst). The erythrocyte sedimenta-
tion rate (ESR) was determined using
the Westergren method. Patient charac-
teristics recorded retrospectively inclu-
ded: sex, onset age, disease duration
and JIAsubtype.

Statistical analysis
Descriptive statistics were reported in
terms of means, medians, standard de-

viations and ranges for the quantitative
variables and in terms of absolute fre-
quencies and percentages for the quali-
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Table I. Main clinical features of the study patients.

No % Mean Median SD Range

Sex (male/female) 14/26 35/65

Onset age (years) 4.3 3.3 3.4 0.6 – 15.4

Disease duration (years) 5.1 5.0 3.9 0.2 – 13.4

Onset subtype
Systemic 8 20
Polyarticular 5# 12
Oligoarticular 23§ 58
Enthesitis – arthritis 1 2.5
Psoriatic 3 7.5

Parent’s global assessment$ 3.3 2.2 3.2 0 – 10

Parent’s assessment of pain$ 3.3 2.2 3.1 0 – 9.7

CHAQ score& 0.6 0.6 0.5 0 – 1.5

No. of active joints 4.5 2.0 5.2 0 – 27

No. of swollen joints 2.9 2.0 4.0 0 – 22

No. of joints with POM/tenderness 4.7 2.5 5.0 0 – 21

No. of joints with LROM 4.8 1.0 10.6 0 – 63

Erythrocyte sedimentation rate (mm/hr) 35.8 20.5 31.5 2 – 130

# All rheumatoid factor-negative; §10 with polyarticular course; POM: pain on motion; LROM: limited range of motion.
$Parent global assessments could range from 0 (best) to 10 (worst); &CHAQ score may range from 0 (best) to 3 (worst).

Table II.Agreement in MD global assessment among the 4 observers

Observer
1 2 3 4

MD global 
Mean 5.2 6.7 5.9 5.6

Median 6.2 8.4 7.2 6.8
Standard deviation 3.4 3.9 3.5 3.6
Range 0-10 0-10 0-10 0-10

ICC with Observer 1 - 0.83 0.88 0.90

ICC: Intraclass correlation coefficient

Table III. Correlations between MD global assessment of Observer 1 and JIAseverity para-
meters

Spearman’s rs P

Parent’s global assessment$ 0.45 0.003

Parent’s assessment of pain$ 0.56 0.0004

CHAQ score& 0.31 0.064

No. active joints 0.55 0.0003

No. swollen joints 0.64 < 0.0001

No. joints with POM/tenderness 0.45 0.004

No. joints with LROM 0.39 0.014

Erythrocyte sedimentation rate (mm/h) 0.41 0.016

POM: pain on motion; LROM: limited range of motion; $Parent global assessments may range from 0
(best) to 10 (worst); &CHAQ score may range from 0 (best) to 3 (worst)



tative variables. The interobserver
agreement on the MD global was mea-
sured with the intraclass correlation
c o e fficient (ICC), using the score of
Observer 1 as the gold standard. An
ICC below 0.75 was considered unsat-
isfactory. Agreement was also evaluat-
ed by means of the Bland and Altman
method (7). The bias estimate and 95%
limits of agreement between pairs of

observers were calculated and reported.
All tests were two-sided and a P value
less than 0.05 was considered statisti-
cally significant. The correlation be-
tween the MD global of Observer 1 and
JIA severity parameters was evaluated
by means of the non-parametric Spear-
man’s correlation coefficient (rs). For
the purposes of this analysis, correla-
tions >0.7 were considered as high,

correlations ranging from 0.4 to 0.7
were considered moderate, and correla-
tions < 0.4 were considered low. The
statistical package “Statistica” (Stat-
Soft Corp., Tulsa, OK) was used for all
the analyses.

Results
A total of 40 JIA patients, 14 boys and
26 girls, who were representative of a
wide spectrum of disease activity and
severity, were examined. The JIA sub-
type was systemic in 8 patients, rheu-
matoid factor negative polyarticular in
5 patients, persistent oligoarticular in
13 patients, extended oligoarticular in
10 patients, enthesitis-arthritis in 1
patients, and psoriatic in 3 patients. The
mean age of the patients at the time of
the study visit was 8.7 years (range 1.2-
17.8 years). Nine patients were receiv-
ing no treatment, 21 were taking nons-
teroidal antiinflammatory drugs, 19
methotrexate, 7 etanercept, 4 cyclospor-
ine A, and one hydroxychloroquine.
The main clinical features of the patient
population are reported in Table I.
The mean (SD) score of the MD global
for Observers 1, 2, 3, and 4 was 5.2
(3.4), 6.7 (3.9), 5.9 (3.5), and 5.6 (3.7),
r e s p e c t i v e l y. The level of agreement
with Observer 1 in scoring the MD
global was 0.82 for Observer 2, 0.88
for Observer 3, and 0.90 for Observer 4,
indicating good agreement for all obser-
vers. The results of the MD global
assessments and the inter-observer cor-
relation coefficients are summarized in
Table II. The good agreement between
observers was confirmed by the Bland-
Altman plots (Fig. 1). The bias estimate
and 95% limits of agreement between
pairs of observers were -1.5 and -4.8-
1.8, respectively, for Observers 1 and 2,
-0.7 and -3.8-2.4, respectively, for Ob-
servers 1 and 3, and -0.4 and -3.5-2.7, re-
spectively, for Observers 1 and 4. D u e
to the good agreement observed, we d i d
not believe it necessary to assess factors
influencing variations in agreement.
Table III presents the correlations be-
tween the MD global assessment of
Observer 1 and the main JIA severity
variables. All of the correlations were
moderate, except those with the CHAQ
score and the number of joints with
LROM, which fell in the low range.
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Fig. 1. Bland-Altman plots of MD global assessment by the 4 observers.
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The strongest correlation with MD
global was provided by the number of
swollen joints. The correlation with the
CHAQ score was the only one which
did not prove statistically significant.

Discussion
The definition of the inter- o b s e r v e r
variability of a clinical measure is an
essential requirement before it can be
widely used in clinical practice and cli-
nical trials. Poor reliability could pro-
duce conflicting results in the assess-
ment of disease severity and treatment
outcome and make comparisons be-
tween patient groups difficult. T h e s e
issues may have relevant implications
in the classification of patients in dif-
ferent centers and in the conducting of
multicenter clinical trials. 
In general, there is little data on the
i n t e r-observer agreement of clinical
measures in JIA. Studies on the reliabi-
lity of the articular examination have
shown that physicians commonly in-
volved in the care of patients with JIA
often disagreed on their assessment (8,
9). Besides the differences in judgment
and examination technique, this dis-
crepancy was found to be influenced by
the severity of the illness and the type
of joint involved (9). 
The good inter-observer agreement ob-
served for the MD global in our study
is, perhaps, not surprising because this
measure does not require knowledge of
any specific assessment or scoring
technique, but merely implies a subjec-
tive and global judgment of the overall
level of disease activity, which is main-
ly based on joint symptoms (2) and, in
patients with systemic JIA, also on ex-
tra-articular manifestations. It is worth
noting that this satisfactory agreement
was reached among rheumatologists
whose specific experience was quite

different. Furthermore, only 2 of the 4
observers worked in the study unit; the
other 2 had studied at a different uni-
versity in Italy and were just starting
their fellowship in our unit. Analyses in-
volving investigators from diff e r e n t
countries are needed to determine whe-
ther our results are generalizable, how-
ever.
The prominent influence of joint mani-
festations, particularly swelling, on the
physician’s subjective evaluation was
confirmed by the analysis of the corre-
lations between the MD global and the
clinical variables of JIA severity. No-
tably, since the active joint count was
found to be among the strongest deter-
minants of functional outcome in pa-
tients with both JIA and adult rheuma-
toid arthritis (10, 11), this findings sug-
gests that the physician’s perception of
disease severity in the earlier stages of
the disease should be included in future
studies aimed at identifying the prog-
nostic factors for long-term outcome in
chronic arthritides.
We must acknowledge that the fact that
Observers 2, 3, and 4 did not conduct
their own examinations of the patients,
but merely watched while Observer 1
carried out his may have influenced the
scores and partly explain their high
consistency. To better simulate the con-
ditions of the practicing rheumatolo-
gist, future studies should ask the dif-
ferent observers to independently ex-
amine the patients and then indepen-
dently calculate the joint counts and
global assessment of disease activity.
In conclusion, our study shows good
inter-observer agreement in the physi-
cian’s global assessment of overall dis-
ease activity in patients with JIA. This
finding further demonstrates the good
performance characteristics of this
clinical measure.
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