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Abstract 
 
During the past decades a number of studies have examined the incidence of rheumatoid 
arthritis (RA) in different geographical settings and at different time points. Some studies 
from the 1970s and 1980s reported a higher incidence of RA than observed during the recent 
years where reported incidence numbers seems to have flatened out at a lower level. Changing 
methodology in classification and other methodological issues may be an equally important 
explanation besides a real time-dependent decline of RA incidence. Today we may assume 
that annually 25-50 individuals out of a population of 100,000 will develop typical RA.  
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Recent studies on the frequency of rheumatoid arthritis (RA) have rather consistently 
concluded with a frequency between 0.5 and 1.0% (1;2) and a yearly incidence around 25-50 
new cases per 100,000 at risk (3;4). Much attention has been drawn to epidemiological data 
demonstrating reduced life expectancy in RA (5) and describing the considerable burden of 
RA, both on the individual and society level. Some studies indicated higher incidences of RA 
than observed during the recent years (6-10). Thus, it is reasonable to ask whether there is a 
true decline in the incidence of RA. 
 At least three explanations are possible for these dissociated findings in incidence 
over time. Either the different results may be related to the use of varying methodology across 
different studies, or there are real geographical or ethnic differences in disease occurrence, or 
there is an effect of time.  
 
Methodological issues 
It is reasonable to believe that different research approaches may give different results. 
Repeated surveys was the technique applied in the biennial examinations of the 4000 Pima or 
Tohono-O’odham Indians during the period 1965-90 (11). Among nearly 3000 subjects, 78 
incident cases of RA were identified over a period of 25 years. In Hiroshima and Nagasaki, 
16,000 survivors underwent biennial examinations from 1958 to 1964. Rheumatologists 
confirmed 23 new cases of RA, which yields an annual incidence rate of 110 females and 70 
males per 100,000 (12). It is difficult to perform repeat surveys to assess trends in incidence 
because this would require at least three surveys. 

A second technique examines case records in a fixed area. The Oslo RA register was 
established by identifying patients with a residential address in a well-defined geographic area 
by retrospective record review in the two rheumatology departments in the county (2). The 
register has been shown to have a completeness of 85% (13).  The number of new cases with 
RA (1987 ACR-criteria) with disease onset 1988-93 was 550, with an incidence rate of 
36/100,000 in females and  14/100,000 in males (4). During the period 1950 to 1974 records 
from citizens in Rochester, mainly treated in the Mayo clinic, were reviewed (14). Over the 
first 25 years 521 cases were identified fulfilling the 1958 ARA-criteria, giving an average 
annual incidence of 66 females and 28 males per 100,000 (14).  

Prospective notification is in many ways the ideal approach. In Seattle, Washington 
incident female RA patients were identified from a group of members of a health maintenance 
organization (15% of the population) between 18 and 64 years of age. The study personnel 
was contacted by rheumatologists, internists and family physicians. The female incidence of 
RA was found to be 24 per 100.000 (15). The Norfolk Arthritis Register in the United 
Kingdom is also based on prospective notification. General practitioners are asked to notify to 
the register all patients with inflammatory polyarthritis in a denominator population of 
485,000. For patients with disease onset 1990-1991 the incidence was found to be 36 per 
100,000 in females, 14/100,000 in males (16), which is remarkably similar to the findings in 
the Oslo RA register (4). 

All these different methods for assessment of incident RA cases have their advantages 
and limitations. Repeated surveys give the most complete coverage of the population. 
Repeated surveys have the least problems in standardization, but repetitive survey are costly 
and may miss cases developing and remitting, deaths or subjects moving in or out of the 
catchment area between the surveys. Retrospective record reviews are inexpensive, easy and 
feasible if records are comprehensive and regularly maintained and information on the items 
of the classification criteria is accessible. However, diseased individuals in the catchment 
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population who do not attend the chosen clinic will not be retrieved. Prospective notification 
avoids standardization difficulties when using the same observer. The completeness relies on 
continuous collaboration with the physicians who notify new cases being candidates for 
enrolment.  

There are also several other methodological issues that may influence the results (17). 
The incidence figures greatly depend on the criteria used for case definition, the definition of 
time of onset, and on the possible delay for seeking medical help or referral. In the incidence 
study from Oslo a cumulative application of the 1987 ACR-criteria for RA (18) was used and 
a minimum of two years was allowed after referral for accumulation of classification criteria 
in order to register an incident RA case. Others (19) have also recently advocated a similar 
procedure. A followup study from the Norfolk Arthritis Register showed that the incidence of 
RA was 23% higher in women and 42% in men if patients who were registered within 12 
months from disease onset were given up to 5 years from onset of symptoms to cumulatively 
fulfill the individual items of the classification criteria (19).  

Early and aggressive treatment of RA has been supported during the last years. Such a 
practice may result in treatment even before patients have an established diagnosis. Some 
patients will thus not fulfill those items of the ACR classification criteria that are related to 
disease activity and severity and may never be classified with RA.  

The qualifications and experience of health professionals classifying the patients also 
need to be considered. One extreme approach is to use self-reported diagnoses, which has 
been shown to be clearly unreliable (13). A possible shift in incidence of RA could be due to a 
different perception of RA and differential diagnoses by the classifying doctor (6). The 
differentiation of RA from unspecified polyarthritis (20) represents a typical clinical 
challenge. In two recent studies on the incidence of inflammatory joint diseases only about 
one out of seven patients in Kuopio, Finland (21), and one out of four patients in southern 
Sweden (22) presenting with inflammatory arthritis had RA according to the 1987 ACR-
criteria.  

Factors related to left and right censorship may also contribute to wrong numbers (23). 
Left censorship in longitudinal studies refers for example to the potential bias introduced 
when patients are recruited at some stage after disease onset, if they die before recognition of 
the disease, or if patients are being treated in other health care systems. This underestimation 
of RA cases in the Oslo RA register has been suggested to be around 15%, based on the 
results of a population survey (13). Right censorship relates to the potential loss of patients 
caused by followup bias, such as death. The disease could be self-limiting or have been 
successfully treated, not leading to participation in followup by the patient. Those items in the 
1987 ACR classification criteria for RA (18) not directly related to clinical joint findings 
(erosions, rheumatoid factor, rheumatoid nodules) may lead to retardation of the final 
diagnosis. On the other side, overdiagnosis of RA including other inflammatory arthropathies 
or generalized osteoarthritis represents another challenge.  
 
Influence of geographical factors 

The results shown in figure 1 clearly indicate dissociated findings across studies. Despite all 
methodological uncertainties it is apparent that American Indians express clearly higher 
incidence rates of RA than other populations in North America and Europe (7;24)(figure 1).  
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Influence of time-dependent factors 

To further explore secular trends important studies examining the incidence of RA are 
summarized in table 1.  

Incidence numbers were then plotted against time, using a logarithmic scale for 
incidence numbers (figure 2). The bubble size corresponds to the total number of new cases 
identified in each study. The last year of observation was plotted if several consecutive years 
were studied. Inspection of the depicted studies suggests a secular decline of RA incidence 
during the 1970ies. The curve then flattens out during the 1980’s without consistent further 
decline. By inspection, discrepancies between studies also seem mitigated.  

Repeated studies within the same geographic regions have also supported that the 
incidence of RA is declining (6;8-11) (Figure 2), and this trend was more marked in females 
(9). The results from the incidence studies performed in Rochester showed that the incidence 
for rheumatoid arthritis declined from 83 females per 100,000 in the period 1955-1964 to 40 
for the period 1985-1994, while the reduction for males was only from 37 to 26 per 100,000 
(9). However, a linear declining trend was not observed, which could have been expected with 
a true decline in the disease occurrence. Data from Finland have also indicated a minor 
decline in RA during the 1980s (10), but a stable RA incidence in the population examined 
1990 (25) and 1995 (26). Incidence rates based on only 16 incident RA cases a Japanese 
district between 1965 to 1996 (8) must be interpreted carefully, but the declining incidence 
from 39/100,000 in the first (1965-75), to 24/100,000 in the second (1975-85) to 8/100,000 
during the thirds decade (1985-96) of the observation period corroborates well with the other 
studies that have examined RA incidence over several decades. In Pima Indians a fall in the 
incidence of RA has been demonstrated by Jacobsson et al. over a 25-year period from 1965-
1990 (7). 

If there is a birth cohort effect successive generations may have been less likely to 
develop RA (27).  Some studies have also suggested a shift in the incidence towards higher 
age (25;28). Age-specific peaks for birth cohorts have been demonstrated (29) and a reduced 
incidence and a possible shift in incidence towards higher age must be sought in the 
environment. The most reasonable explanation for the decline in females should be exposure 
to the contraceptive pill which clearly reduces the incidence of RA (30). 
 
Incidence linked to disease severity 
 Many rheumatologists experience in their daily work that patients attending 
rheumatology clinics today in general have less severe disease than 20-30 years ago. For 
health care planning it would be important to know if there is a real decline in the burden of 
the disease on both the individual and society level.  
 Longitudinal outcome data from incident cases would help to know whether RA 
becomes milder. Unfortunately, limited data are available this area of research. In the Oslo 
RA register the prevalence of RA was found to be about 0.5%, but only half of all patients 
had a disability level associated with reduced life expectancy (2), that is a MHAQ score 
exceeding 1.5 (range 1-4) (31). If managed in a setting offering a comprehensive and 
aggressive treatment approach, 30-40% of these will develop clinically important disability 
due to RA within the first 3-5 years. About half of the patients also had reached clinically 
important levels of health status for psychosocial measures (4).  
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Conclusions 
 Present knowledge supports that RA today occurs less frequently than reported 
several decades ago and that the incidence of RA today is lower than during the 1950’s. This 
decline seems mainly to have occurred during the 1970’s or early 1980’s.  

Changing methodology in classification and other methodological issues may be an 
equally important explanation besides a real time-dependent decline of RA incidence. RA 
only represents a fraction of the spectrum of arthritides, and especially a high number of 
undifferentiated arthritides has been observed in recent surveys. Health care planners may 
assume that annually 25-50 individuals out of a population of 100,000 will develop typical 
RA.  

Future studies need to examine further trends in RA incidence and whether the 
observed shift in the incidence towards higher age can be confirmed. Further, it will be 
important to health care planners to identify the proportion of patients with RA that will reach 
clinical levels of health status with need for various health services. 
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Table 1. Published studies on incidence of RA  
Author Year 

Published 
Period Region Incidence/ 

100,000 
Oudsten (32) 1968 1949-63 Rotterdam, The 

Netherlands 
87 

Kato (12) 1971 1958-64 Japan 97 
Doran (9) 2002 1955-64 Rochester, USA 61 
O'Sullivan (33) 1972 1968 Sudbury, USA 290 
Lawrence (34) 1977 1959-68 Leigh/ 

Wensleydale, UK 
1000 

Hochberg (6) 1990 1970-72 UK 240 
Jacobsson (7) 1994 1966-73 Pima Indians 890 
Doran (9) 2002 1965-74 Rochester, USA 47 
Linos (14) 1980 1950-74 Rochester, USA 44 
Isomäki (35) 1978 1974-75 Heinola, Finland 42 
Schichikawa (8) 1999 1965-75 Kamitonda, Japan 39 
Kaipiainen-Seppänen (10) 1996 1980 Finland 38 
Gran (36) 1986 1969-81 Lillehammer, Norway 21 
Jacobsson (7) 1994 1974-82 Pima Indians 620 
Hochberg (6) 1990 1981-82 UK 190 
Boyer (37) 1991 1970-84 Alaska south east 

indians 
84 

Boyer (37) 1991 1970-84 Alaska Yupik Eskimos 42 
Del Puente (24) 1989 1969-84 Pima Indians 333 
Doran (9) 2002 1975-84 Rochester, USA 46 
Schichikawa (8) 1999 1975-85 Kamitonda, Japan 24 
Kaipiainen-Seppänen (10) 1996 1985 Finland 39 
Dugowson (15) 1991 1987-89 Seattle, USA 24 
Guillemin (38) 1994 1986-89 Lorraine, France 9 
Jacobsson (7) 1994 1983-90 Pima Indians 380 
Chan (39) 1993 1987-90 Worcester, USA 42 
Symmons (16) 1994 1990 Norfolk,  UK 26 
Kaipiainen-Seppänen (10) 1996 1990 Finland 33 
Uhlig (4) 1998 1988-93 Oslo, Norway 26 
Doran (9) 2002 1985-94 Rochester, USA 33 
Drosos (3) 1997 1987-95 Northwest Greece 24 
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Kaipiainen-Seppänen (26) 2000 1995 Finland 34 
Schichikawa (8) 1999 1985-96 Kamitonda, Japan 8 
Riise (40) 2000 1987-96 Troms, Norway 29 
Söderlin (22) 2002 1999-2000 Kronoberg, Sweden 24 
Savolainen (21) 2003 2000 Kuopio, Finland 36 
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Figure 1. Geographic regions and incidence of RA 
 
Figure 2. Secular incidence of RA. The bubble size corresponds to the total number of new 
cases in each study (middle year of observation period plotted, numbers indicate references). 
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