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Abstract
Objectives—To determine changes in
demographic variables and severity of
rheumatoid arthritis (RA) that may have
occurred during the 30 year period from
1960 to 1990 in Japan.
Methods—Using records of patients
diagnosed with RA from two hospitals,
demographic and clinical features at
initial visit were compared between two
groups, one from 1960 to 1965 (group I)
and the other from 1985 to 1990 (group II).
Results—Mean age at the time of onset of
the disease increased significantly from
37.5 years in group I to 46.9 in group II.
The peak age at onset of RA shifted from
the third to the fifth decade between group
I and group II. There was no obvious
change in morbidity as determined by
seropositivity, rheumatoid nodules, and
assessments of hip involvement.
Conclusion—The age at onset of RA was
delayed during a recent 30 year period in
Japan. This increase in age at onset might
result from environmental changes that
occurred in Japan or may reflect a birth
cohort phenomenon. Improvement of sever-
ity of disease was not found in this study.

(Ann Rheum Dis 1997;56:313–316)

In the second half of the 20th century, there
have been significant changes in socioeco-
nomic status, personal life styles, and public
health measures throughout much of the world
and especially in Japan. Therapeutic manage-
ment of disease has also undergone
considerable changes. In this context, if the
clinical features of rheumatoid arthritis (RA)
are aVected by environmental factors, these
features, too, may have changed. In fact, some
authors have presented the hypothesis that RA
is becoming less severe and the incidence of the
disease is declining.1–9 We performed a
retrospective cross sectional study, reviewing
records of patients diagnosed with RA from
two hospitals (one set of records obtained from
1960 to 1965 and the other from 1985 to
1990), to determine possible changes during
this period in demographic and clinical
features of Japanese patients with RA.

Methods
Records of 566 patients (125 males, 441
females) who visited the Department of
Orthopaedic Surgery at Osaka University Hos-
pital from 1960 to 1965 (group I), and 366
patients (67 males, 299 females) who visited
the Shichikawa Arthritis Research Centre

between 1985 and 1990 (group II) were exam-
ined. The first hospital is located in an urban
area and the second in a rural area. All patients
were diagnosed as having definite or classic RA
according to diagnostic criteria of the
American Rheumatism Association.10 This
study comprised records for all consecutive
patients, who visited the hospital for the first
time during those periods. At both institutes,
one of the study’s authors (K S) was working as
the chief of rheumatologists for each
chronological period studied, and the same
data items could be obtained. Data were gath-
ered and recorded for each patient upon the
initial visit, including sex, age, disease
duration, age at onset, seropositivity, presence
of rheumatoid nodules, and hip involvement.
Data for both groups were then compared.
Clinical examinations of both groups of

patients were performed by experienced rheu-
matologists. Seventy nine per cent of patients
in group I and 73% of those in group II were
examined by one of the study’s authors (K S).
Statistical analysis was performed using the ÷2

test and Student’s t test.

Results
Table 1 shows a basic comparison of clinical
data between groups I and II. Group I
consisted of 125 males and 441 females (total
566), and group II of 67 males and 299 females
(total 366). The male to female ratio was 1:3.5
in group I and 1:4.5 in group II, with no
significant diVerence. The mean age at initial
visit was 42.6 years (range 7-96) in group I and
54.5 (range 11-82) in group II. This diVerence
was statistically significant (p<0.001). The
mean duration of the disease was 4.9 years
(range 0.5-44) in group I and 7.5 (range
0.5-40) in group II, showing statistical
significance (p<0.001). This significant
diVerence in the mean disease duration was the
case for female patients (4.9 years versus 8.1
years for group I and group II, respectively;
p<0.001), although there was no significant
diVerence in male patients (4.9 years versus
4.8 years). The mean age at onset of 46.9 years
(range 9-76) in group II was significantly
higher compared with 37.5 (range 7-96) in
group I (p<0.001), and this was the case for
both sexes (41.3 versus 54.0 for male patients
and 36.5 versus 45.3 for female patients).
There was no significant diVerence in
seropositivity between the two groups (69.5%
versus 75.1%), and this was the case regardless
of the specific 10 year range of age at onset
(data not shown). Similarly, percentages of
patients with rheumatoid nodules in group I
and group II (9.9% versus 12.3%) and those
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with hip joint involvement (14.9% versus
16.0%) did not diVer greatly.
To adjust for disease duration and compare

patients with similar duration, each group was
divided into three subgroups according to
duration: less than five years (subgroup a), five
years or more but less than 10 years (subgroup
b), and 10 years or more (subgroup c).
Table 2 shows a comparison between the

subgroups of group I and those of group II.
With regard to the male to female ratio, statis-
tical diVerence was observed only in subgroups
c (1:3.8 in group I and 1:9.5 in group II;
p<0.05). Higher mean age at initial visit was
evident in each subgroup of group II (40.8 in
subgroup Ia versus 55.0 in IIa, 43.0 in Ib ver-
sus 52.3 in IIb, and 48.4 in Ic versus 55.3 in
IIc; p<0.05). There was no statistical
diVerence in mean disease duration in any of
the subgroups. Mean age at onset was
significantly higher in group II within any sub-
group (39.2 in Ia versus 53.1 in IIa, 36.6 in Ib
versus 45.5 in IIb, and 32.9 in Ic versus 37.4 in
IIc; p<0.05 respectively). There was no notable
diVerence in seropositivity and rheumatoid
nodule positivity in any subgroup, whereas the
rate of hip involvement in group II was signifi-
cantly lower in subgroup a (15.4% in Ia versus
7.2% in IIa; p<0.05).

Figure 1 shows the distribution of age at
onset for groups I and II. A noticeable peak
was observed in the 20s in group I and in the
40s in group II. Patterns of distribution of age
at onset for female patients had a peak in the
20s in group I and in the 40s in group II,
whereas for male patients the peak was in the
30s and 50s in group I and only in the 50s in
group II. Similarly, the median age at onset was
36 in group I and 47 in group II. It was 35 for
women in group I, 45 for women in group II, 41
for men in group I, and 53 for men in group II.

Discussion
Our study showed that the mean age at onset of
group II patients was significantly higher than
that of group I patients. A delay in the age at
onset was a common feature of both men and
women. This delay was still evident after
adjusting for disease duration. Moreover, the
peak age at onset shifted from the 20s to the
40s. This shift was the same with regard to
female patients, while in male patients the peak
age at onset shifted from the 30s and 50s to
only the 50s. The higher mean age at initial
visit in group II can be attributed to the higher
age at onset.
Because this study was a comparison of two

groups of RA patients recruited in two units,
30 years apart, the possible biases involved in
this kind of study should be examined. We
considered some possibilities of a selection bias
in the study. Firstly, Osaka University Hospital,
the source of patient records for group I, is
located in an urban area, whereas Shichikawa
Arthritis Research Centre, the source for those
in group II, is in a rural area. Consequently,
there was a possibility that the hospital for
group I selectively attracted younger patients,
or that the population served by an urban hos-
pital was younger than the population served
by a rural hospital. However, analysis of 286
patients with RA making a first visit between
1985 and 1990 at Osaka University Hospital,
the same hospital that our group I patients vis-
ited, showed a peak age at onset in the 40s in
both sexes, which correlates well with age at
onset of the group II patients in this study (fig
2). For additional study, we obtained data from
an urban hospital (Yukioka Hospital) where
one of the authors (K S) has worked at an out-
patient clinic, located near Osaka University
Hospital, and other additional data from the
Orthopaedic Department of Osaka-Minami
National Hospital, situated in Kawachi-
Nagano city, on the outskirts of Osaka (table
3). Analysis of records of 233 patients with RA
between 1985 and 1990 in the former, and of
370 patients between 1991 and 1994 in the
latter, showed a corresponding peak age at
onset in the 40s with mean age at onset of 45.4
years and 44.8 years, respectively (fig 2).
These data showed a close resemblance with

those of our group II patients, and the
distribution pattern of age at onset of RA was
the same, regardless of referral hospitals.
Furthermore, Nobunaga has described the
same phenomenon in Japanese literature11;
specifically, mean age at onset of patients
admitted with RA at the Department of Inter-

Table 1 Comparison of clinical characteristics between groups I and II

Group I Group II

Initial visit (year range) 1960–1965 1985–1990
Institution Osaka University

Hospital
Shichikawa Arthritis
Research Centre

Number of patients total 566 366
Male 125 67
Female 441 299
Ratio of males to females 1:3.5 1:4.5
Age at initial visit (y) : (mean (SD)) 42.6 (14.3) 54.5 (11.7)*
Disease duration (y) total : (mean (SD)) 4.9 (6.1) 7.5 (8.2)*
Male : (mean (SD)) 4.9 (6.8) 4.8 (4.5)
Female : (mean (SD)) 4.9 (5.9) 8.1 (8.7)*
Age at onset (y) total : (mean (SD)) 37.5 (14.1) 46.9 (13.9)*
Male : (mean (SD)) 41.3 (15.3) 54.0 (12.1)*
Female : (mean (SD)) 36.5 (13.6) 45.3 (13.8)*
Seropositivity (%) 69.5 75.1
Rheumatoid nodule positivity (%) 9.9 12.3
Rate of hip involvement (%) 14.9 16.0

*Significant diVerence (p<0.001) was observed between these two groups.

Figure 1 Distribution of age at onset.j : Group I patients who visited Osaka University
Hospital from 1960 to 1965,h: group II patients who attended Shichikawa Arthritis
Research Centre from 1985 to 1990.
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nal Medicine, Medical Institute of Bioregula-
tion, Kyushu University was 37.3 years
between 1950 and 1960, 40.5 between 1966
and 1971, and 44.1 between 1978 and 1983.
Secondly, the possibility of selection bias

because of the significant diVerence of disease
duration should be considered. The mean
duration of the disease was 4.9 years in group I
and 7.5 years in group II. We therefore
obtained the data concerning disease duration
of patients making a first visit at either of the
two hospitals, Osaka University Hospital
between 1985 and 1990 and Osaka-Minami
National Hospital between 1991 and 1994. As
table 3 shows, disease duration was 5.7 and
11.6 years, respectively. Despite the varied
length of mean disease duration, the peak age
at onset was essentially similar between these
hospitals.

Thirdly, the relative increase of higher age at
onset of RA may result from the increase in the
average life span of the Japanese population in
general. According to Japanese population sta-
tistics, the percentage of the population in their
20s was 17.7% in 1960 and 13.3% in 1985,
whereas for those in their 40s it was 10.5% in
1960 and 14.3% in 1985.12 These diVerences
would not explain the considerable diVerence
in distribution age at onset between two
groups. Thus a delay in the age at onset seems
to be a definite trend in Japan.
Numerous other demographic and environ-

mental changes occurred in Japan during these
years, such as increased female employment,
reduction in the number of women having
children, marrying later in life (especially in the
case of women), amelioration of pollution in
the environment, and reduction of microbio-
logical infections. Although the eVect of
environmental changes on delay of age at onset
of RA is beyond the scope of this study, some
observable changes of this kind can be related
to this delay.
The increased age at onset might reflect a

birth cohort phenomenon. However, in any
one time period, age at onset and year of birth
are perfectly confounded, and in the compari-
son of two cross sectional surveys, such a
hypothesis is impossible to test.
A significantly higher number of females was

observed in group II when patients with long
disease duration (≥10 years) were compared.
These results showed that there is an
increasing tendency for women with RA to be
referred to a major hospital at a late stage in the
disease. Although we cannot identify the
reason for this phenomenon, one possible
explanation is increased employment rates for
women and a shift away from extended families
living together, which in the past enabled
grandparents to take care of children and
household duties when necessary. As a result of
such changes, women have greater constraints

Table 2 Comparison of data from two sources for patients with similar disease duration

Disease duration <5 years ≥5 <10 years ≥10 years

Subgroup a b c

Group I II I II I II

Number of patients 353 178 112 83 101 105
Ratio of males to females 1:3.4 1:3.8 1:3.9 1:3.2 1:3.8 1:9.5*
Age at initial visit (y) (mean (SD)) 40.8 (14.8) 55.0 (12.1)* 43.0 (13.7) 52.3 (12.3)* 48.4 (11.3) 55.3 (9.9)*
Disease duration (y) (mean (SD)) 1.4 (1.3) 1.6 (1.4) 6.8 (1.3) 6.3 (1.3) 15.5 (6.5) 18.0 (7.8)
Age at onset (y) (mean (SD)) 39.2 (14.6) 53.1 (12.3)* 36.6 (13.8) 45.5 (12.5)* 32.9 (11.6) 37.4 (11.9)*
Seropositivity (%) 70.4 72.4 64.5 76.3 72.8 79.4
Rheumatoid nodule positivity (%) 8.5 12.0 9.8 12.0 15.1 13.5
Rate of hip involvement (%) 15.4 7.2* 14.0 21.4 18.8 25.8

*Significant diVerence (p< 0.05 ) was observed between subgroups.

Figure 2 Distribution of age at onset. Group A: 366 patients at Shichikawa Arthritis
Research Centre between 1985 and 1990,Group B: 286 patients at Osaka University
Hospital between 1985 and 1990,Group C: 233 patients at Yukioka Hospital between
1985 and 1990,Group D: 370 patients at Osaka-Minami National Hospital between
1991 and 1994.
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Table 3 Comparison of data from five sources for consecutive patients with RA

Institution Period City Area Patients (n)
Peak age at
onset

Mean disease
duration (y)

Group I; Osaka University Hospital (Dept
Orthop Surg) 1960–1965 Osaka urban 566 20s 4.9

Group II; Shichikawa Arthritis Research Centre
(Dept Rheumatol) 1985–1990 Hisai rural 366 40s 7.5

Osaka University Hospital (Dept Orthop Surg) 1985–1990 Osaka urban 286 40s 5.7
Yukioka Hospital (Dept Rheumatol) 1985–1990 Osaka urban 233 40s —
Osaka-Minami National Hospital (Dept Orthop
Surg) 1991–1994

Kawachi-
Nagano suburban 370 40s 11.6
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upon their time, making it more diYcult for
them to visit a major hospital.
A decline in the severity of RA has been

pointed out in Europe and Australia.1 5 7–9 13

This decline, indicated by seropositivity, radio-
graphic erosions, and rheumatoid nodule posi-
tivity has been described by Silman et al.5 7–9 A
decline in radiographic severity has also been
noted by Heikkilä et al.1 Because, in our study,
the patients in group II have a longer disease
duration, it could be reasonably assumed that
more severe and more patients with longstand-
ing disease were recruited for group II.
However, a comparison of data, based on
patients with similar disease duration, did not
show any significant change over a 30 year
period in seropositivity, rheumatoid nodule
positivity, and rate of hip involvement,
although a decreased rate of hip involvement
was observed in group II patients with a
disease duration of less than five years.
With regard to the severity of RA, a decrease

during the last 30 years was not evident in this
limited study. To answer definitely the question
of whether the severity of RA has been declining
in the Japanese population, it will be necessary to
gather and compare additional data in a more
extensive, systematic, epidemiological study.
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