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ABSTRACT
The Oslo experience with early rheu -
matoid arthritis (RA) is based on stud -
ies performed within the setting of a re -
gister of RA patients and of the longitu -
dinal follow-up of patients with early
RA. This article discusses some rele -
vant issues for research on early arthri -
tis: whether the current RA classifica -
tion criteria are appropriate, the shift
in incidence towa rd elderly pat i e n t s ,
and the heterogeneity of the disease.
Our data clearly show that 3 of the
items of the classification criteria are
infrequently fulfilled early in the dis -
ease and that RA most frequently starts
after the age of 60. Our data also sug -
gest that disease onset may be defined
either as symptom onset or as when the
classification criteria are fulfilled. The
choice between these 2 options does
not seem to influence the longitudinal
results. 

Background for arthritis research 
in Oslo
A wide spectrum of areas serves as tar-
gets for ep i d e m i o l ogical re s e a rch in
patients with arthritides, e.g. criteria,
occurrence, etiological factors, mortali-
ty, and morbidity. During the last 10 or
15 years, several major epidemiologi-
cal advances in rheumatoid art h ri t i s
(RA) have been ach i eve d, i n cl u d i n g
revised cl a s s i fi c ation cri t e ria for RA
(1), core sets for assessment of disease
activity (2-4), response criteria for the
assessment of drug efficacy (5, 6), and
agreement on a core set of measures for
longitudinal observational studies (7).
Another important advance is the evi-
dence for the importance of early inter-
vention with disease-modifying thera-
pies in RA (8-15).
From studies on reactive arthritis in the
late 1980s and early 1990s (16), we
k n ew that the county of Oslo could
serve as a reliable setting for epidemio-
l ogical studies in rheumat o l ogy. One
ch a l l e n ge in establishing true early
arthritis clinics is to continuously col-
lect data during routine care when pa-

tients are seen for the first time – or to
have a clinical research facility attach-
ed to the clinical unit with the capacity
to perform immediate on-demand data
collection. We succeeded in this
approach in an earlier study focusing
on patients being referred with early
arthritides where reactive arthritis was
the suspected diagnosis, but we have
not been able to do this with regard to
the entire spectrum of arthritides.
The Oslo approach has been to estab-
lish a register of all patients with RA
diagnosed according to the American
College of Rheumatology (ACR) crite-
ria and to perform follow-up studies of
selected cohorts of patients (17-19).
RA was selected as the focus of our re-
search because the setting of Oslo pro-
vided opportunities for establishing a
register of RA patients that could be as-
sumed to be representative of the entire
underlying patient population. Further-
more, the setting would provide longi-
tudinal follow-up of the patients. The
o b j e c t ive of this rep o rt is to pre s e n t
some data and ex p e riences from the
Oslo RA register (ORAR) and the Eu-
ropean Research on Incapacitating Di-
sease and Social Support (EURIDISS)
study that are relevant to an increased
understanding of early diagnosis and
therapy in RA. 

Materials and methods
The ORAR
The work on ORAR started in 1992
and the register was established per Ja-
nuary 1st, 1994. Inclusion criteria were
a diagnosis of RA (1) and a residential
address in Oslo (17). Patients with ju-
venile art h ri t i d e s , i . e. , disease onset
before the age of 16, were excluded.
On January 1, 1994 Oslo had 477,781
i n h ab i t a n t s , of whom 356,486 we re
between 20 and 79 years of age. Rheu-
matology service in Oslo was provided
by two hospitals: the Dep a rtment of
Rheumatology at Diakonhjemmet Hos-
pital had responsibility for the care of
rheumatic patients from the entire city
of Oslo, with short waiting lists and
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good access to specialized care. The
major responsibility of Oslo Sanitetsfo-
rening Rheumatism Hospital was as a
referral center for the whole country,
especially focusing on childhood arth-
ritis and complicated surgery for rheu-
matic diseases. To ensure the complete
registration of patients with RA with a
residential address in Oslo, we identi-
fied all patients who had been treated in
Diakonhjemmet Hospital and Oslo Sa-
n i t e t s fo rening Rheumatism Hospital.
In 1994 no full-time rheumatologists in
private practice were working in Oslo
(17). 
Enrollment in the register was based on
an ascertainment of the RA diagnosis
by reviewing the hospital charts. Dis-
ease onset was re c o rded as the dat e
when at least 4 out of 7 classification
criteria of RA (1) were fulfilled. By Ja-
nuary 1, 1994, 1552 RA patients were
included in the register. Of these 1552,
1333 were between the ages of 20 and
79 (17). The register has been updated
annually by enrolling new patients with
RA who were referred to the Depart-
ment of Rheumatology at Diakonhjem-
met Hospital. Approximately 1,625 liv-
ing patients are currently enrolled.
We assumed that almost all pat i e n t s
with RA in Oslo had been treated in
either Diakonhjemmet or Oslo Sani-
t e t s fo rening Rheumatism Hospitals,
i.e., that the register should be repre-
sentative of the underlying patient pop-
ulation in the county of Oslo. This as-
sumption was tested in a populat i o n
s u rvey (20). A 4-page questionnaire
was mailed to 10,000 randomly select-
ed individuals between the ages 20 and
79. Of 5886 respondents, 158 patients
(2.7%) reported having RA diagnosed
by a physician (n = 107) and/or accord-
ing to their own opinion (n = 142). RA
was confirmed in 35 of these 158 indi-
viduals (20). All patients with self-re-
p o rted RA we re ch e cked against the
ORAR. Thirty of the 35 patients with
confirmed RA were identified in the re-
gi s t e r, and the remaining 5 pat i e n t s
were diagnosed after a clinical, labora-
tory, and x-ray examination. Thus, 5 of
the 35 RA patients identified from a
p o p u l ation survey of 10,000 ra n d o m
subjects between ages 20 and 79 were
not enrolled in the register. From this

result, we have assumed that the com-
pleteness of the register is about 30/35,
i.e., 85% (17). 
Non-respondents in surveys are another
source of potential left censorship. In
some of the studies from the ORAR
non-respondents were older, but gener-
a l ly there have been no major dif-
ferences between non-respondents and
respondents when data have been col-
lected.
Several waves of data for patients in the
ORAR have been collected since 1994.
Surveys were mailed to the entire pa-
tient population in 1994, 1996 and
2001. The response rates in these mail
surveys were 60-70%. The first com-
prehensive clinical examination of pa-
tients born in 1926 or later, i.e., not
older than 70 years, was performed in
1996-1997 with a subsequent 2-ye a r
follow-up (21, 22). The clinical measu-
rements we re obtained by re s e a rch
nurses with specific training under the
s u p e rvision of rheumat o l ogists. It
seems that the rate of respondents has
been decreasing over the last ye a rs .
There is also a tendency toward a lower
non-respondent rate in the younger age
group than that seen at the time of the
first assessments. Other researchers in
Norway performing large-scale patient
surveys have also observed this trend
(A. Fi n s e t , p e rsonal commu n i c at i o n ) .
The reason may be that pat i e n t s , a s
well as the population in general, are
approached by marketing surveys with
increasing frequency. Another possible
explanation could be that the patients
have fewer health complaints and are
thus less motivated to participate in re-
search. 

The EURIDISS study
This study was part of an international
collaborative research effort, with coor-
dinating centers in Nancy, France and
Groningen, The Netherlands. The Nor-
wegian patient sample comprised 238
individuals with a short disease dura-
tion of RA. Inclusion criteria were age
20 to 70 years, disease duration of 4
years or less, and a diagnosis of RA
according to the ACR classification cri-
t e ri a , c o n fi rmed at baseline ex a-
mination by a rheumatologist (23). Of
the 326 consecutive patients inv i t e d,

268 (82%) were willing to participate.
Thirty of these 268 patients were ex-
cluded (for example, 21 did not meet
the ACR criteria). At baseline the mean
age was 51.9 (SD 13.0, range 22-70)
years and mean disease duration was
2.2 (SD 1.27) years. Baseline assess-
ments (n = 238) were succeeded by fol-
low-up at 1 year (n = 227), 2 years (n =
216) and 5 years (n = 182). Non-parti-
cipants were not followed up at a later
s t age. The nu m b e rs of patients wh o
completed data collection at each time
point were: 1992 (baseline): 238; 1993:
227; 1994: 216; and 1997: 182 (24).
The 182 patients (76.5% of the enrolled
patients) who completed the follow-up
at 5 years had the following baseline
characteristics: mean disease duration
2.2 years, mean age 50.8 years, 74%
females, 69% IgM rheumatoid factor
( R F ) - p o s i t ive by enzyme linked im-
munosorbent assay (ELISA). The mean
(SD) age of the completers was lower
than that of the non-completers at base-
line, i.e. 50.8 (12.9) versus 55.7 (12.6)
years, whereas other demographic cha-
racteristics were similar (24). 
The data collection at each time point
was compre h e n s ive, c ove ring the re-
commended end points for longitudinal
observational studies (7).

Selected results
When does RA most frequently start?  
The ORAR has been used to estimate
the incidence and prevalence of RA in
the county of Oslo. The calculation of
prevalence was based on the number of
RA patients identified in the register as
the nu m e rat o r, with the populat i o n
number in the denominator, corrected
for the assumed incompleteness of the
register. We found the prevalence to be
0.4-0.5% in the 20 to 79 age group, a
remarkably similar value to what was
found in the population survey (17).
Cohorts of RA patients in the ORAR
with disease onset in 1988-1993 were
used to compute the annual incidence
of RA. A very similar number of RA
patients was identified each year, and
the average incidence was found to be
25 per 100,000 in the 20-79 age group
(18). We further confi rmed fi n d i n g s
from the Norfolk Arthritis Register in-
d i c ating that the incidence incre a s e s
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with age and re a ches a plateau at
around age 60 (18, 25). This increase is
relatively stronger for males. Thus, the
female: male ratio for new cases of RA
is lower in older than in younger pa-
tient populations. The implication of
this finding is that nearly half of the
new cases of RA can be expected to be
seen after age 60. 

Disease course and outcome in 
relation to disease duration
In the EURIDISS cohort, the progres-
sion rate of radiographic damage was
compared across subgroups of patients
with RA defined according to the dis-
ease duration at the baseline examina-
tion. In 183 patients (77%), x-rays of
the hands were taken at baseline and
after 2 years and were scored by one
observer using the Sharp/van der Hei-
jde method. Only the total modifi e d
S h a rp score was ava i l able in these
analyses.
No difference was observed across the
c o h o rts (Table I), i n d i c ating that the
progression is linear and independent
of disease duration early in the disease.
These patients were treated according
to standard recommendations and op-
portunities in the 1990s. 

Cross-sectional data examining the as-
sociation between disease duration and
health status from the ORAR revealed
no major differences in health status
and disease activity measures in sub-
groups of patients with different dis-
ease durations (data not shown). 

Relevance of classification criteria in
early RA
The RA classification criteria include 7
items, of which 4 must be met to classi-
fy a patient as having RA (1). These
criteria were developed primarily for
re s e a rch use, but are to some ex t e n t
also used in many clinical settings to
assist in the diagnosis of RA. Four of
the criteria are related to disease activi-
ty (morning stiffness ≥ 45 minu t e s ,
arthritis in at least 3 areas, symmetric
arthritis, and arthritis of hand joints),
whereas 3 other criteria are more di-
rectly related to disease severity (rheu-
matoid nodules, RF, radiographic bone
erosions). These latter 3 items are more
likely to develop with time.
We used the ORAR setting to examine
the proportion of RA patients with dif-
ferent disease durations who cumula-
tively fulfilled the various items, i.e.,
the items had not necessarily been ful-

filled exactly at the time of examina-
tion. The ORAR patients born in 1926
or later underwent a complete clinical
ex a m i n ation in 1996-1997, i n cl u d i n g
assessment of whether they fulfilled the
criteria items. Of 894 eligible patients,
636 (71.1%) underwent ex a m i n at i o n .
Attending and non-attending pat i e n t s
did not differ in age, sex, disease dura-
tion and seropositivity. The numbers of
patients with different disease duration
were: Less than 1 year n =17, 1-2 years
n=33, 2-3 years n=41, 3-4 years n=49,
4-5 ye a rs n = 4 2 , > 5 ye a rs n = 4 5 4 .
These sub-groups did not differ regard-
ing fulfillment of the 7 individual items
of the ACR cl a s s i fi c ation cri t e ri a ,
except for radiographic abnormalities,
which were related to disease duration.
In patients with less than 1 year’s dis-
ease duration, 35.3% had erosions; this
proportion increased to 76.7% in pa-
tients with a disease duration of more
than 5 years. The first 3 items were ful-
filled by 81.6-100% of the patients in
all subgroups (Table II).
A similar ap p ro a ch was used in the
EURIDISS cohort. The patients were
ri go ro u s ly assessed at baseline with
regard to the current fulfillment of the
items in the ACR classification criteria.
C o m p a risons we re perfo rmed acro s s
s u b groups of patients with a disease
duration of 1-4 years. The number (%)
of patients with a disease duration of
less than 1 year was 46 (19.3%), b e -
t we e n 1 and 2 ye a rs 47 (19.7%),
between 2 and 3 years 66 (27.7%), and
m o re than 3 but less than 5 ye a rs
(33.2%).
Table III shows the numbers (percent-
ages) of patients fulfilling the ACR cri-
teria in groups with varying disease du-
ration at baseline examination. “Swel-
ling in 3 areas” was more prevalent in
patients with a short disease duration.
R a d i ographic damage was less fre-
quent in the group with less than 1 year
disease duration than in the gro u p s
with longer disease course, and only a
small pro p o rtion of patients fulfi l l e d
the rheumatoid nodules item (Tabl e
III). Thus, these data overall support
the hypothesis that the four clinical cri-
teria are much more effective for the
identification of RA patients with early
disease than the three items involving

Table I. Two-year progression of the modified total Sharp score in patient subgroups with
different disease duration at baseline.

All patients 0-1 year 1-2 years 2-3 years 3-4 years P-value *
(n = 183) (n = 35) (n = 40) (n = 46) (n = 62)

Mean increase in the
modified Sharp score (SD) 6.3 (9.6) 5.7 (8.2) 7.5 (11.0) 5.4 (9.5) 6.7 (9.5) 0.74

*ANOVA

Table II. Patients in ORAR with different disease duration (proportions %) fulfilling indi-
vidual items of the ACR classification criteria (cumulative approach).

Disease duration
< 1 year 1-2 yrs. 2-3 yrs. 3-4 yrs. 4-5 yrs. > 5 yrs. P
(n=17) (n=33) (n =41) (n=49) (n =42) 454 value*

Morning stiffness 94.1 93.9 82.9 81.6 88.1 85.2 0.55
Swelling in 3 joint areas 100 90.9 87.8 87.8 90.5 92.7 0.53
Swelling wrists, MCP, or PIP 94.1 90.9 92.7 89.8 92.9 93.2 0.97
Symmetric swelling 64.7 72.7 65.9 79.6 78.6 74.7 0.62
X-ray 35.3 42.4 48.8 55.1 69.0 76.7 < 0.001
Rheumatic noduli 47.1 36.4 29.3 32.7 33.3 46.5 0.08
RF (Waaler≥ 64)     52.9 60.6 56.1 49.0 57.1 58.1 0.87

* Pearson chi-square tests 
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structural damage, nodules and RF. 
We also used this cohort to examine
whether the duration of symptoms
before disease classification was relat-
ed to the presence of the seven 1987
ACR classification criteria and to dis-
ease outcome in 238 patients with a
short disease duration. The time of dis-
ease classification was set at when pa-
tients had met at least 4 of the 7 cumu-
latively applied items of the 1987 ACR
c ri t e ria. The duration of symptoms
before the classification diagnosis was
reported by the patients at the baseline
visit of the study. The median duration
of symptoms befo re cl a s s i fi c ation of
RA was 8.1 (IQR 12.8) months. The di-
stribution in the presence of the indi-
vidual ACR criteria was not different in
patients with at least 1 year of symp-
toms before diagnosis compared to pa-
tients with shorter symptom duration
(Pearson chi-square test). No associa-
tion was observed between the duration
of symptoms and age or sex, or with 5-
year progression and outcome in radi-
ographic damage or physical and psy-
chological function. Thus, the selected
methods of determining disease onset
in RA – by the start of symptoms or by
the time when ACR classification crite-
ria were satisfied – do not affect the di-
s t ri bution of cl a s s i fi c ation cri t e ria or
the observed disease outcome. This ob-
s e rvation indicates that disease onset
may be defined either by start of symp-
toms or by disease classification, and
that the choice between these options
does not influence outcome. 

Discussion
Although traditional approaches to RA

did not emphasize early treatment with
disease modifying anti-rheumat i c
drugs (DMARDs), recent research has
supported the value of such early treat-
ment (8-14). Some studies have even
indicated that institution of DMARDs
as early as less than 4 months after dia-
gnosis is important (11, 15).
The majority of patients with art h ri-
tides will initially be examined by their
general practitioners. These physicians
cannot be expected to manage RA ade-
quately at an early stage. This fact is
also related to the increasing complexi-
ty of drug treatment, with the availabil-
ity of combination regimens and new
biological therapies. The essential role
of general practitioners will be to iden-
tify patients suspected of having RA
for referral to a rheumatologist (26-28).
Importantly, the incidence of RA over
the last years has shifted to older per-
sons, especially females (29, 30). Re-
sults presented in this report, as well as
other studies, have demonstrated clear-
ly that RA most frequently starts after
the age of 60 (18, 25). Thus, other joint
diseases ap p e a ring fre q u e n t ly in this
age group would also be the most im-
portant differential diagnoses. Among
t h e s e, ge n e ra l i zed osteoart h ritis with
hand involvement must in particular be
c o n s i d e re d. Previous studies of the
whole spectrum of art h ritides also
clearly indicate that reactive arthritis is
a frequently occurring type of arthritis
in younger age groups and appears to
be as frequent as RA in persons under
the age of 40. 
It has been suggested that the progres-
sion of RA is more rapid early in the di-
sease course (31, 32). Such fi n d i n g s

may be related to scaling properties of
measures of damage. For example, the
intervals in the Larsen score from 0 to 1
and from 2 to 3 are numerically identi-
cal, but do not reflect the same amount
of damage. At pre s e n t , ra d i ograp h i c
scoring methods for joint damage do
not capture the exact volume of des-
tructed bone, and because the magni-
tude of damage does not clearly corre-
late with physical function, scaling pro-
perties of damage measures are an im-
portant issue. Data from the EURIDISS
study do not support the relationship
between disease duration and the rate
of progression. An alternative interpre-
tation of this conflicting finding is that
some of the studies showing rapid pro-
gression early in the disease were per-
fo rmed in the 1970s and 1980s (31,
3 2 ) , when the tre atment philosophy
was less aggressive than in the 1990s
and especially today. 
To identify patients with RA at an early
s t age we need cl a s s i fi c ation cri t e ri a
that are suitable for this purpose. Three
of the items in the ACR classification
criteria are related to the severity of the
disease and may develop with time.
This was clearly shown in data from
the Norfolk A rt h ritis Regi s t e r, wh e re
the initial incidence of 25 per 100,000
i n c reased to 41 per 100,000 with 5
years of observation, when the individ-
ual items we re applied cumu l at ive ly
over time (33). Data from the ORAR
and EURIDISS also suggest that these
items are not frequently met early in
the disease course (Tables II and III).
The results from the RA register and
the EURIDISS cohort also demonstrate
the variable presence of the items ac-
cording to whether they are recorded
cumulatively or cross-sectionally, i.e.,
either present at any time during the
course of the disease or present at the
time of examination. 
E p i d e m i o l ogical studies have cl e a rly
shown the heterogeneity of arthritides
at an early stage of the disease (16, 34,
35). Actually, unspecified polyarthritis
is a very frequent condition (36) and
appears to be as frequent as RA when
patients are diagnosed early (34, 35).
Fo l l ow-up studies on polya rt h ri t i d e s
have suggested that the disease course,
both in terms of disability and radio-

Table III. Patients in the EURIDISS cohort with different disease duration (proportions %)
fulfilling individual items of the ACR classification criteria at baseline (current approach).

All pts. < 1 yr. 1-2 yrs 2-3 yrs 3-4 yrs P
n = 238 n = 46 n = 47 n = 66 n = 79 value*

Morning stiffness 118 (50) 23 (59) 16 (34) 36 (54) 43 (55) 0.10
Swelling in three joint areas 187 (79) 41 (89) 37 (79) 44 (68) 65 (83) 0.02
Swelling wrists, MCP, or PIP 206 (87) 43 (94) 43 (92) 53 (80) 67 (86) 0.16
Symmetric swelling 200 (84) 41 (89) 35 (74) 57 (86) 67 (86) 0.20
X-ray 115 (49) 10 (22) 26 (55) 28 (42) 51 (65) <0.001
Rheumatic noduli 35 (15) 9 (20) 6 (13) 10 (15) 10 (13) 0.76
RF (Waaler>64)     105 (44) 21 (46) 26 (55) 27 (41) 31 (40) 0.37

* Pearson chi-square tests.
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graphic damage, is related to the activi-
ty of the disease at baseline, but also
that early therapy with disease-modify-
ing antirheumatic drugs is benefi c i a l
for the disease course (37).
It has been shown clearly in established
disease that early ero s i o n s , RF and
acute phase reactants are consistent
predictors of future structural damage
(24). The most important current re-
search agenda in the very early stages
of the disease is to identify markers that
p redict persistent art h ritic disease as
well as a progressive disease course.
This latter group of patients will be
obvious candidates for an active and
aggressive therapeutic approach.
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