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Incidence of Clinically Important 10-year Health Status
and Disease Activity Levels in Population-Based
Cohorts with Rheumatoid Arthritis
SIGRID ØDEGÅRD, TORE K. KVIEN, and TILL UHLIG

ABSTRACT. Objective. To calculate the average age- and sex-specific annual incidence of rheumatoid arthritis (RA)
linked to clinically important levels of health status after 10 years, and to study time trends in 10-year
disease status during a 6-year period.
Methods. Patients between 20 and 79 years of age with onset of RA from 1988 to 1993 (n = 550) were
asked to participate in a 10-year followup examination. Two hundred sixteen patients in different age
and sex groups from 6 different annual cohorts met during the period 1998-2003. Study variables
included demographic variables, medication, swollen, tender and deformed joint counts, erythrocyte
sedimentation rate, Disease Activity Score (DAS28), Health Assessment Questionnaire, and pain and
fatigue on a 100 mm visual analog scale and Arthritis Impact Measurement Scale 2. Age- and sex-spe-
cific incidences of RA exceeding clinically important levels 10 years after disease onset were calculat-
ed using the Poisson distribution with 95% confidence intervals. Analysis of covariance and logistic
regression were used to test the influence of time on 10-year DAS28 and presence of deformed joints.
Results. The average annual incidence of cases exceeding clinically important levels in disease activi-
ty and health status 10 years after disease onset increased with higher age and was highest among
women. There was a tendency to lower disease activity 10 years after disease onset in the latest cohorts
compared to the earliest cohorts.
Conclusion. These results from population-based RA incidence cohorts provide important information
to healthcare planners and support findings of secular decline in disease burden. (First Release Nov 15
2007; J Rheumatol 2008;35:54–60)
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Rheumatoid arthritis (RA) is a chronic inflammatory disease
with an overall annual incidence of 25–50/100,000 in the
adult population1-4. It has been suggested that the incidence as
well as the severity of RA have decreased over recent
decades5-10.

Information on incidence of RA and consequences of the
disease are important for healthcare planners. However,
knowledge about incidence linked to health outcomes at fol-
lowup is scarce. Such information would be particularly
important since RA is a heterogeneous disease with course
varying from mild to severe11-13.

We have earlier reported that the annual incidence of RA in
Oslo over the period from 1988 to 1993 was 25.7/100,0004. In
this study we have examined the patients from these 6 annual
population-based inception RA cohorts 10 years after disease
onset. Our aim was to calculate the average age- and sex-spe-
cific annual incidence of RA linked to clinically important lev-
els of health status after 10 years. A second aim was to study
time trends in 10-year disease status for this 6-year period with
disease onset.

MATERIALS AND METHODS
Oslo RA register (ORAR). A register of patients with RA was established in
the county of Oslo that continuously includes new cases of RA in Oslo14,15.
To be included in the register, patients must satisfy the American College of
Rheumatology classification criteria for RA16 and have a residential address
in Oslo. Ascertainment of the RA diagnosis is done by rheumatologists by a
review of individual patient records. At inclusion the presence of rheumatoid
factor (RF) from available examinations was recorded. Patients were classi-
fied as seropositive if the Waaler-Rose reaction (IgM RF) had been positive
with a titer ≥ 64. In a prevalence study of the ORAR, the register was found
to be 85% complete14. The incidence of RA in Oslo (age 20–79 yrs) in the
period from 1988 to 1993 was 25.7/100,000, 36.7/100,000 for women and
13.8/100,000 for men. These annual numbers of new cases were linked to lev-
els of disease severity after a followup (postal survey in 1996) 3, 4, and 5
years from disease onset4.
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Patients in the 10-year followup. Patients between 20 and 79 years of age
with onset of RA in the period from 1988 to 1993 (n = 550) who were still
living 10 years after disease onset were asked to participate in a 10-year fol-
lowup examination, which was performed in the period from 1998 to 2003.
After 10 years’ disease duration, 77 (14%) patients had died. The overall attri-
tion rate among the 473 patients being eligible for a followup examination
was 57.7%, and this rate differed across age groups, i.e., in the oldest age
group (80–89 yrs at 10-year examination) the attrition rate was 80% of the liv-
ing patients. Original incidence numbers were censored by December 31,
1995, but for the 10-year followup we also examined a few patients (n = 16)
who were identified later, i.e., they had disease onset during the period 1988-
1993 but were included into ORAR after 1995. Two hundred sixteen patients
in different age and sex groups from 6 different annual cohorts met during the
period 1998-2003 for a 10-year followup examination. We used a time vari-
able for the statistical analyses in which each year of onset was coded with a
value from 0 to 5 (“0” representing the oldest cohort with RA onset in 1988
and “5” the youngest cohort with RA onset in 1993).
Data collection. Collection of data was performed 10 years after disease onset
during the period from 1998 to 2003 and included questionnaires, interviews,
and examinations with joint counts by one trained research nurse.

Demographic variables included age (at onset) divided into 6 age-groups,
disease duration in years, years of education (dichotomized as ≤ 12 yrs and
> 12 yrs for use in the statistical analysis) and comorbidities (yes/no).
Smoking habits were recorded (current, previous, or never) and dichotomized
as never/ever smoked for use in statistical analysis.

Disease activity was assessed by 28 tender and swollen joint counts,
patients’ and investigators’ global assessment of disease activity on a 100 mm
visual analog scale (VAS), and the erythrocyte sedimentation rate (ESR). The
Disease Activity Score was computed using 28-joint counts (DAS28)17.
Radiographs of hands were taken, but scores were not available for our study.
Joint damage was instead assessed by the number of deformed joints (score
0–20, the metacarpophalangeal and proximal interphalangeal joints for each
finger were counted as one joint)18. For use in the statistical analysis the
deformed joint count was dichotomized with an upper value of ≥ 2 deformed
joints, which corresponds to ≥ 10 Larsen score units, a level of joint damage
characterizing a severe RA condition19.

Functional health status was assessed by the Health Assessment
Questionnaire (HAQ; range 0–3, high values representing worse health)20.
The HAQ scores were upgraded for devices or help from other persons. Grip
strength was used as the performance-based measure for muscle strength and
physical function and was measured by hand-dynamometer (kg, average of
right and left arms, the best performance out of 2 attempts on each hand)21,22.

Other self-reported health status measures included the social interaction
and the affect subscales in the Arthritis Impact Measurement Scales
(AIMS2)23 (range 0–10, 0 = best score) as well as pain severity and fatigue
on a 100 mm VAS24,25.

Use of glucocorticosteroids, nonsteroidal antiinflammatory drugs
(NSAID), cyclooxygenase-2 selective inhibitors (coxibs), and disease modi-
fying antirheumatic drugs (DMARD) was registered by the nurse and
assessed as categorical variables (never user, previous user, current user).
Current use of tumor necrosis factor-α (TNF-α) inhibitors was registered (yes
= 1, no = 0). Prednisolone and DMARD use was dichotomized as never/ever
used for statistical analysis.

The patients gave written consent before participation, and the study was
approved by the regional ethics committee.
Statistical analyses. Age- and sex-specific incidences of RA exceeding clini-
cally important levels 10 years after disease onset were calculated. The per-
centage of patients exceeding clinically important levels in each age and sex
group was multiplied with the corresponding known incidence of RA using
the Poisson distribution with 95% confidence intervals (CI). For the calcula-
tion of incidences linked to health outcomes we assumed that the examined
patients were representative for the entire cohort, thus extrapolating the group
findings to the entire number of patients with disease onset in the period
1988-1993. We applied the same limits for clinically important levels of

health status as in an earlier study4 [AIMS2 scales > 4.0 (social interaction
and affect), VAS > 40 mm (pain and fatigue), for HAQ > 1.0 and > 2]. Levels
of DAS28 were categorized into remission < 2.6, low disease activity ≤ 3.2,
moderate disease activity 3.3–5.1, and high disease activity > 5.126.
Descriptive variables were presented as means with 95% CI, and for dichoto-
mous variables as percentages.

To test the null hypothesis that all the 6 annual cohorts were similar
regarding demographic variables, disease activity, health status measures, and
proportion of patients treated with antirheumatic drugs, one-way analysis of
variance (ANOVA) was performed for continuous variables and Pearson’s
chi-square or Fisher’s exact tests for counts. A p value ≤ 0.05 indicates that
at least one of the annual cohort is statistically significantly different from the
other cohorts.

Analysis of covariance (ANCOVA) was used to test the influence of time
on the development of DAS28, and logistic regression was used to test the
influence of time on the risk for developing deformed joints. Adjusting fac-
tors in both models were age, sex, RF, education, comorbidity, smoking, and
current use of TNF-inhibitors. The influence of TNF-inhibitor treatment was
not constant in the 6-year period, and current use of TNF-inhibitors was there-
fore introduced as a covariate. The time variable with values from 0 to 5 was
introduced as a continuous variable. These models were also tested with addi-
tional adjustment for “ever used prednisolone” and “ever used DMARD.” In
the ANCOVA model the interaction-term sex × RF was found to be statisti-
cally significant and was therefore included into the final model.

Data were analyzed using SPSS version 14.0. The level of significance
was set to 0.05.

RESULTS
Differences between respondents and nonrespondents.
Characteristics of the populations with all incident cases from
1988 to 1993 (n = 550), living patients (n = 473), living non-
respondents (n = 273), and the 10-year followup population (n
= 216) are shown in Table 1. Living nonrespondents were
older than the respondents and the proportion of RF positivi-
ty was lower. Numbers of respondents in sexes, age groups,
and in each of the annual incident cohorts are displayed in
Tables 2, 3, and 4, respectively.
Disease severity and incidence of cases exceeding clinically
important levels in sex- and age-specific group after 10-year
disease duration. The overall annual incidence of RA linked
to health outcomes after 10 years is shown in Table 2. For
example, the annual incidence of RA with high disease activ-
ity after 10 years was found to be 5.3 per 100,000 and for dis-
abled RA after 10 years as indicated by HAQ > 1.0 the annu-
al incidence was 12.0 per 100,000 (Table 2). Incidence rates
for remission and low, moderate, and high disease activity as
well as for health status above defined levels were numerical-
ly higher among women than men (Table 2) and generally
increased with higher age (Table 3). Many of these differences
were statistically significant as demonstrated by separated
confidence intervals. The annual incidence of patients with
RA and with HAQ higher than 1 after 10 years’ disease dura-
tion was in women (men) 18.4 (5.0) per 100,000 population
(Table 2), whereas the annual incidence rate for RA with high
disease activity (DAS28 > 5.1) after 10 years in the youngest
(oldest) age group was 1.4 (8.7) per 100,000 (Table 3).
Time trends in burden of disease. In unadjusted analyses 10-
year disease outcome as measured by disease activity, investi-
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gator global assessment, and joint deformities improved dur-
ing the 6-year period (Table 4). Figure 1 shows the trend
towards improvement in unadjusted 10-year values in DAS28
and HAQ. Disease activity measured with DAS28 showed an
independent significant improvement for onset of RA after
1988 and until 1993 adjusted for age, sex, RF, education,
comorbidity, smoking, and current use of TNF-inhibitors
(Table 5). Increasing age, female sex, and the interaction
terms female × RF-positive and male × RF-positive also
increased 10-year disease activity.

Every year of RA onset later than 1988 reduced the risk for

developing 2 or more deformed joints. Positive RF and
current use of TNF-inhibitors were independent explanatory
factors for increased risk for deformed joints after 10-year dis-
ease duration (Table 6). Adjusting for “ever used pred-
nisolone,” “ever used DMARD,” and disease duration did not
change the main findings in Tables 5 and 6 (data not shown).

DISCUSSION
Ours is the first study that reports annual incidence rates of
RA per 100,000 inhabitants linked to disease outcomes 10
years after disease onset. Several publications have shown

Table 1. Patient characteristics with means (95% CI) for continuous variables or counts (%).

Characteristic Incident Cases, Living Patients, Living Nonrespondents, Respondents,
1988–1993, n = 473 n = 273 1998–2003,

n = 550 n = 216

Age, RA onset, yrs 57.2 (55.9–58.5) 55.2 (53.8–56.7) 57.4 (55.4–59.4) 51.8 (49.9–53.7)
Female, % 74.4 75.5 76.9 74.5
RF-positive, % 38.7 38.0 38.0 42.3
Disease duration in 5.5 (5.3–5.6) 5.5 (5.4–5.7) 5.5 (5.3–5.7) 5.6 (5.2–5.8)

1996, yrs

RA: rheumatoid arthritis; RF: rheumatoid factor.

Table 2. Levels of disease activity and health status measures (means with 95% CI) in female, male, and all inci-
dent RA patients after 10 years’ followup, percentages of RA patients exceeding clinically important levels, and
calculated incidence (95% CI) of RA exceeding these levels.

No. of Incident Cases/Respondents (n) Female, Male, All,
409/161 141/55 550/216

Mean DAS28 (0–10) 4.1 (3.9–4.3) 3.7 (3.3–4.1) 4.0 (3.8–4.2)
DAS28 < 2.6, remission, % 15.2 26.7 18

Incidence/100,000 5.6 (3.5–8.5) 3.7 (1.9–6.4) 4.6 (3.2–6.5)
DAS28 ≤ 3.2, low disease activity, % 27.5 37.8 30.1

Incidence/100,000 10.1 (7.1–13.9) 5.2 (3.0–8.3) 7.7 (5.8–10.1)
DAS28 3.3–5.1, moderate disease activity, % 50.0 46.7 49.2

Incidence/100,000 18.4 (5.6–11.7) 6.4 (4.0–9.8) 12.6 (10.2–15.5)
DAS28 > 5.1, high disease activity, % 22.5 15.6 21.0

Incidence/100,000 8.3 (5.6–11.7) 2.1 (0.9–4.4) 5.3 (3.8–7.3)
Mean HAQ (0–3) 1.04 (0.94–1.14) 0.76 (0.56–0.96) 0.97 (0.88–1.06)
HAQ > 1, % 50.0 36.5 46.6

Incidence/100,000 18.4 (14.5–23.0) 5.0 (3.0–7.8) 12.0 (9.7–14.6)
HAQ > 2, % 5.2 3.8 4.9

Incidence/100,000 1.9 (0.8–3.7) 0.5 (0.1–1.9) 1.2 (0.6–2.3)
Mean AIMS social interaction (0–10) 4.1 (3.8–4.3) 3.9 (3.4–4.4) 4.0 (3.8–4.3)
AIMS social interaction > 4, % 45.7 42.9 45.0

Incidence/100,000 16.8 (13.1–21.2) 5.9 (3.6–9.0) 11.6 (9.3–14.2)
Mean AIMS affect (0–10) 3.2 (2.9–3.5) 2.7 (2.3–3.1) 3.1 (2.8–3.3)
AIMS affect > 4, % 32.0 14.0 27.4

Incidence/100,000 11.7 (8.6–15.6) 1.9 (0.8–4.0) 7.0 (5.3–9.2)
Mean Pain VAS (0–100) 34.0 (30.2–37.8) 31.2 (24.3–38.1) 33.3 (30.0–36.6)
Pain VAS > 40 mm, % 37.4 34.6 36.7

Incidence/100,000 13.7 (10.4–17.8) 4.8 (2.8–7.5) 9.4 (7.4–11.8)
Mean Fatigue VAS (0–100) 47.9 (43.3–52.5) 33.3 (26.1–40.4) 44.2 (40.2–48.1)
Fatigue VAS > 40 mm, % 61.0 35.8 54.6

Incidence/100,000 22.4 (18.1–27.4) 4.9 (3.0–7.7) 14.0 (11.6–16.9)

RA: rheumatoid arthritis; DAS: Disease Activity Score; HAQ: Health Assessment Questionnaire; AIMS:
Arthritis Impact Measurement Scale; VAS: visual analog scale.
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that the incidence of RA is between 25 and 50 per 100,000
inhabitants4. Our study adds relevant information for health-
care planning by linking the incidence of RA to health status
levels after 10 years of disease duration.

The incidence rates for RA with scores exceeding clinical-
ly important levels for physical function, pain, fatigue, and
mental and social health for all patients in this 10-year study
were comparable to findings 5 years after disease onset. The
fact that the incidence rates of clinically important self-report-
ed health status were similar at both 5 and 10 years’ followup
may be a consequence of the “well-being homeostasis” or
adaptation theory in chronically ill patients27,28. In addition to
health status measurements we measured DAS28 and calcu-
lated incidence rates for different levels of DAS28 in patients
with 10-year disease duration. The mean level of disease
activity was similar to what is reported in 2 other studies after
9 and 12 years’ followup29,30. No other studies are available
for comparison of age- and sex-specific incidence rates for
RA exceeding clinically important levels in health status or
disease activity at 10-year followup.

The annual incidence rates of RA with scores of disease
severity exceeding clinically important levels were higher
among women than men for most of the health status meas-
ures, but the difference was less pronounced for the disease

activity measures. Sex differences in mean values for different
health status measures in the direction of worse health in
women have been reported; however, statistically significant
differences were found only for some measurements31.

The overall mean level in physical disability after 10 years’
disease duration is comparable with findings from other stud-
ies29,32,33. Studies reporting data about psychological health
10 years after disease onset are scarce34,35, but the proportion
of all patients with clinically important levels of psychologi-
cal involvement was 27%, and comparable34 to the findings in
our study.

The second focus of our study was to address time trends
in disease severity after 10 years’ disease duration in the 6-
year observation period. We found a statistically significant
association between subsequent year of onset and decline in
DAS28 as well as decline in risk for developing deformities in
2 or more joints. The cohort with the latest onset had the high-
est percentage with patients ever treated with DMARD, indi-
cating a more aggressive treatment strategy over time. There
is now a body of evidence on declining disease burden in RA
over recent decades8,9,19,36-40 in an era with more aggressive
treatment with DMARD41,42. Milder disease itself and earlier
referral of patients with arthritis to rheumatologists in general
are possible explanatory factors9,43.

Table 3. Levels of disease activity and health status measures (means with 95% CI) in age groups of incident RA patients after 10 years’ followup, with per-
centages of RA patients exceeding clinically important levels and calculated incidence (95% CI) of RA exceeding these levels.

Age Group, yrs
20–29 30–39 40–49 50–59 60–69 70–79

No. of incident cases/respondents 39/18 54/28 67/40 101/56 141/54 148/20
DAS28 (0–10) 3.6 (2.8–4.5) 3.7 (3.2–4.2) 3.9 (3.4–4.4) 4.1 (3.7–4.5) 4.4 (4.0–4.7) 3.3 (2.5–4.2)
DAS28 < 2.6 31.3 29.2 12.9 14.3 10.2 35.7

Incidence/100,000 2.4 (0.8–5.6) 3.1 (1.3–6.4) 2.2 (0.6–5.6) 5.7 (2.3–11.8) 5.9 (1.9–13.9) 21.8 (7.1–50.8)
DAS28 ≤ 3.2 37.5 33.3 35.5 24.5 20.4 57.1

Incidence/100,000 2.9 (1.1–6.3) 3.6 (1.5–7.1) 6.0 (3.0–10.7) 9.8 (5.1–17.1) 11.9 (5.7–21.8) 34.8 (15.0–68.6)
DAS28 3.3–5.1 43.8 54.2 48.4 55.1 49.0 28.6

Icidence/100,000 3.4 (1.4–7.0) 5.8 (3.1–9.9) 8.2 (4.6–13.5) 22.1 (14.5–32.1) 28.5 (18.3–42.4) 17.4 (4.7–44.6)
DAS28 > 5.1 3 (18.8) 3 (12.5) 5 (16.1) 10 (20.4) 15 (30.6) 2 (14.3)

Incidence/100,000 1.4 (0.3–4.2) 1.3 (0.3–3.9) 2.7 (0.9–6.4) 8.2 (3.9–15.0) 17.8 (10.0–29.4) 8.7 (1.0–31.5)
Mean HAQ (0–3) 0.65 (0.33–0.97) 0.65 (0.46–0.85) 0.97 (0.73–1.20) 0.95 (0.79–1.12) 1.19 (1.00–1.39) 1.12 (0.76–1.48)
HAQ > 1 27.8 23.1 37.8 54.7 58.4 57.9

Incidence/100,000 2.1 (0.7–5.0) 2.5 (0.9–5.4) 6.4 (3.5–10.8) 21.9 (14.7–31.5) 34.0 (23.1–48.3) 35.3 (17.6–63.15)
HAQ > 2 5.6 0 8.1 0 7.5 10.5

Incidence/100,000 0.4 (0.01–2.4) 0 (0–1.5) 1.4 (0.3–4.0) 0 (0–2.79) 4.4 (1.2–11.2) 6.42 (0.78–23.18)
Mean AIMS social interaction 3.6 (2.8–4.3) 4.0 (3.4–4.6) 4.0 (3.6–4.5) 3.7 (3.2–4.2) 4.7 (4.2–5.3) 3.6 (2.9–4.4)

(0–10)
AIMS social interaction > 4 23.5 48.0 44.4 40.4 60.8 31.6

Incidence/100,000 1.8 (0.5–4.7) 5.2 (2.7–9.0) 7.5 (4.3–12.2) 16.2 (10.0–24.7) 35.4 (24.0–50.2) 19.2 (7.1–41.9)
Mean AIMS affect (0–10) 2.8 (2.0–3.5) 2.6 (2.0–3.3) 3.4 (2.7–4.1) 2.6 (2.2–3.0) 3.7 (3.2–4.2) 3.2 (2.4–4.0)
AIMS affect > 4 16.7 21.7 33.0 15.1 42.0 30.0

Incidence/100,000 1.3 (0.3–3.8) 2.3 (0.8–5.4) 5.6 (2.9–7.7) 6.0 (2.6–11.9) 24.4 (15.1–37.4) 17.9 (5.8–41.8)
Mean pain VAS (0–100) 27.8 (15.9–39.7) 30.0 (21.4–38.7) 35.0 (26.9–43.1) 31.4 (24.4–38.3) 37.4 (30.9–44.0) 33.8 (21.7–46.0)
Pain VAS > 40 mm 22.2 40.7 39.0 35.2 38.9 38.9

Incidence/100,000 1.7 (0.5–4.4) 4.4 (2.2–7.8) 6.6 (3.6–10.6) 14.1 (8.5–22.0) 22.6 (14.0–34.6) 23.7 (9.5–48.8)
Mean fatigue VAS (0–100) 44.7 (31.6–57.7) 37.5 (25.4–49.6) 51.8 (42.3–61.4) 42.1 (34.2–49.9) 45.9 (38.5–53.2) 39.5 (22.4–56.6)
Fatigue VAS > 40 mm 61.1 48.1 63.9 46.3 61.1 44.4

Incidence/100,000 4.7 (2.4–8.7) 5.2 (2.7–8.8) 10.8 (6.7–16.2) 18.5 (12.0–27.4) 35.6 (24.5–50.0) 27.1 (11.7–53.4)

RA: rheumatoid arthritis; DAS: Disease Activity Score; HAQ: Health Assessment Questionnaire; AIMS: Arthritis Impact Measurement Scale; VAS: visual
analog scale.
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An important limitation in our study is missing data at dis-
ease onset, which makes adjustment for baseline disease
activity and joint deformity impossible. Treatment regimens
introduced as adjusting factors in test models will come out as
explanatory factors for more severe disease (confounding by
indication)44, whereas in our analyses the significant associa-
tion between year of onset and declining disease burden
remained present after adjustment for treatment regimens.
Baseline data on disease severity and more detailed data about

duration of treatment, dosage, and type of DMARD used
could have altered our findings. Thus our data sample alone
does not warrant conclusions and explanations for the
observed reduction in 10-year disease burden of RA.

Welsing, et al8 found discrepancy between time trends in
disease activity versus patient-assessed physical disability
(HAQ). Disease activity was found to be lower in the more
recent cohorts, while HAQ worsened in recent years. In our
study there was a trend towards improvement in 10-year val-

Table 4. Demographic variables, disease activity, health status, and medication at 10-year followup in 6 annual incidence cohorts with RA [means (95% CI) or %].

Onset of RA
1988 1989 1990 1991 1992 1993 p*

No. of incident cases each year 1988–93 92 82 92 96 100 88
No. of patients in the 10-yr followup 40 33 29 45 39 30
Age, yrs 59.9 (55.4–64.4) 61.4 (55.6–67.1) 64.9 (59.9–69.8) 63.7 (59.0–68.3) 62.1 (57.7–66.5) 61.2 (56.7–65.6) 0.74
Female, % 80.0 75.8 86.2 66.7 66.7 76.7 0.35
Rheumatoid factor-positive, % 38 50 43 24 46 61 0.05
Earlier/current smoking, % 30.0/35.0 36.4/36.4 33.3/33.3 42.9/9.5 35.1/27.0 22.2/37.0 0.70/0.06
> 12 years education, % 17.9 42.4 34.6 38.5 31.4 27.6 0.28
≥ 1 comorbid condition, % 57.5 51.5 55.2 55.6 53.8 66.7 0.88
DAS28 (0–10) 4.6 (4.2–5.0) 4.3 (3.9–4.7) 4.1 (3.6–4.7) 3.4 (2.9–3.9) 3.9 (3.4–4.5) 3.7 (3.2–4.1) 0.004
Investigator global (VAS 0–100) 24.7 (18.3–31.1) 22.9 (15.9–29.9) 26.7 (16.1–37.2) 11.8 (8.0–15.6) 18.2 (13.4–22.9) 9.7 (7.1–12.3) < 0.001
≥ 2 deformed joints, % 55 30 24 23 38 30 0.03
HAQ (0–3) 1.01 (0.81–1.22) 0.96 (0.74–1.18) 1.19 (0.94–1.43) 0.96 (0.72–1.20) 0.90 (0.66–1.13) 0.83 (0.60–1.07) 0.47
Grip strength, average right/left hand, 18.2 (15.1–21.3) 19.4 (16.2–22.6) 17.9 (14.2–21.6) 23.0 (19.7–26.2) 20.1 (16.5–23.8) 21.7 (17.8–25.6) 0.21

kg
AIMS social interaction (0–10) 4.0 (3.4–4.6) 4.1 (3.5–4.8) 4.5 (3.7–5.2) 3.8 (3.3–4.3) 4.0 (3.6–4.4) 4.0 (3.2–4.7) 0.65
AIMS affect (0–10) 3.1 (2.7–3.6) 3.1 (2.5–3.7) 3.7 (3.0–4.4) 3.0 (2.3–3.7) 2.9 (2.3–3.6) 2.7 (2.2–3.3) 0.44
Pain VAS (0–100) 36.7 (29.9–43.5) 32.2 (23.3–41.0) 38.4 (27.6–49.2) 32.4 (24.8–39.9) 32.8 (24.1–41.5) 27.2 (18.9–35.6) 0.56
Fatigue VAS (0–100) 48.8 (39.2–58.5) 36.2 (26.1–46.3) 50.6 (37.8–63.4) 43.8 (35.1–52.5) 42.2 (33.3–51.1) 43.5 (32.9–54.2) 0.42
Ever used NSAID, % 90.0 71.9 82.8 75.6 78.9 90.0 0.26
Ever used prednisolone, % 67.5 74.2 71.4 75.6 73.7 63.4 0.87
Ever used DMARD, % 82.5 75.8 72.4 57.8 79.5 86.7 0.07
Current TNF inhibitors, % 0 0 0 2 10 3 0.06

*Comparisons between cohorts with one-way ANOVA for continuous variables and Pearson’s chi-square or Fisher’s tests for counts. RA: rheumatoid arthritis;
DAS: Disease Activity Score; HAQ: Health Assessment Questionnaire; VAS: visual analog scale; AIMS: Arthritis Impact Measurement Scale; NSAID: non-
steroidal antiinflammatory drugs; DMARD: disease modifying antirheumatic drug; TNF: tumor necrosis factor.

Figure 1. Time trends in unadjusted 10-year measures of (A) disease activity (DAS28) and (B) physical function (HAQ) with mean and 95% CI.
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ues of both DAS28 and HAQ over the 6-year period (Figure
1), although findings were not statistically significant for
physical disability.

The most important strength of our study is the use of a
register that is representative for the general population with-
in the area of Oslo and the longitudinal observation over 10
years, with opportunities for calculation of age- and sex-spec-
ified incidence rates of defined levels of both disease activity
(DAS28) and health status measures. Another strength is
examination of all patients by the same research nurse, avoid-
ing interobserver disagreement in joint evaluation.

Other limitations include a relatively low proportion of
respondents after 10 years, especially in the oldest age group.
Further, nonrespondents were older and we may have under-
estimated the incidences of cases exceeding defined levels of
disease severity by assuming similar outcomes in respondents
and older nonrespondents. Missing data among respondents is
also a limitation, especially concerning the composite meas-
ure DAS28, which was missing in 15%–20% of the total
cases.

We found that the average annual incidence of cases
exceeding clinically important levels in disease activity and
health status 10 years after disease onset increased with high-
er age and was highest among women. The results indicated a
stable incidence from 5- to 10-year followup according to
defined levels of physical function, pain, fatigue, and mental
and social health measures. Analyzing time trends in 10-year
disease severity during the period with disease onset from
1988 to 1993 demonstrated a tendency towards declining con-
sequences of RA in the more recent cohorts. Less favorable
outcomes in RA have been revealed in studies with disease
duration up to 20 years45, and also the ORAR will in the

future be able to provide data on disease severity in the sec-
ond decade of RA disease. Documentation of longterm out-
come in RA is important for healthcare planners when esti-
mating needs for health service and medication in patients
with RA during the disease course.
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