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Objective: To investigate the mortality rate and possible early predictive factors of mortality 

after 19–23 years in a cohort of patients with rheumatoid arthritis (RA) followed 

prospectively from disease onset. 

Patients and methods: A community-based cohort of 183 patients (63% female) with RA 

and disease duration < 2 years was recruited 1985–1989. The patients were followed yearly 

from diagnosis until death or 31 December 2008. Mean age and mean duration of symptoms 

(range) at diagnosis were 52 (18–78) years and 11 (0–24) months, respectively. Death 

certificates were obtained from the Swedish Cause of Death Register and causes of death 

coded by the International Classification of Diseases (ICD-10). Death rates of RA patients 

were compared to those of age- and sex-matched controls. Possible predictors of mortality 

were analysed using a Cox regression model. 

Results: By 31 December 2008, 69 patients (37 women and 32 men) had died. The 

standardized mortality ratio (SMR) was 1.23 [95% confidence interval (CI) 0.97–1.55] and p 

< 0.09. Older age, male sex, smoking, and the presence of cardiovascular disease (CVD) at 

RA diagnosis were identified as early predictors of mortality. CVD was the most common 

cause of death (46%), followed by malignancies (29%) and infections (13%). RA was not 

stated as the direct cause of death in any patient and was mentioned among underlying causes 

in only 16/69 (23%) patients. 

Conclusion: Mortality rate after 19–23 years of disease duration in this cohort of patients 

with disease onset in the 1980s was not significantly increased compared to age- and sex-

matched controls. No RA disease-related factor predicted mortality. 

 

 

 

 



Rheumatoid arthritis (RA) is a chronic inflammatory disease commonly associated with joint 

destruction, disability, and increased co-morbidity. The issue of premature mortality in 

patients with RA has been addressed in numerous studies. The first study reporting an 

increased mortality in patients with RA compared to controls was published in 1953 (1), and 

was followed by several reports confirming these findings (2–9). In recent decades the 

approach to treatment of RA and treatment strategies in RA has changed dramatically. Early 

treatment with disease-modifying anti-rheumatic drugs (DMARDs) and the availability of 

biological remedies have led to better control of disease activity and decreased disability (10–

14). However, in a population-based analysis of trends over four decades published in 2003, 

an increased mortality rate [standardized mortality ratio (SMR) of 1.27] in RA patients was 

found (6). Overall mortality in the general population was shown to decrease over 4–5 

decades but mortality rates in RA remained relatively constant, resulting in a widening of the 

mortality gap (7). A recently published review of > 200 studies on mortality in RA reported 

lower SMRs in studies of inception cohorts compared to non-inception cohorts over 60 years 

(median SMRs of 1.2–1.3 and 1.6–1.7, respectively) (15). 

 Krause et al (16) found that a sufficient response to methotrexate (MTX) 

treatment was associated with decreased mortality in patients with severe RA, although the 

mortality rate remained only modestly increased compared to that in patients with severe RA 

not responding to MTX (SMR 1.64 vs. 4.11, respectively). MTX has also been shown to 

provide a survival benefit largely by reducing cardiovascular mortality (17). Similarly, 

women but not men with RA treated with tumour necrosis factor (TNF) inhibitors showed 

reduced mortality compared to those treated with conventional DMARDs (14). 

 Studies reporting no increased mortality rate mostly have fairly short follow-up 

times. In our previously published results, including patients from the present cohort, the 

mortality rate was neither increased after 8–13 nor after 13–18 years (SMR 0.87 and 1.33, 



respectively) compared to age- and sex-matched controls (18,19). No excess mortality was 

found in another study where actively treated RA patients were followed up for 7–14 years 

after diagnosis (20). A recently published study including all incident cases of RA with 

disease onset in the 2000s in Finland reported no increased risk of death (21). In a Dutch 

inception cohort study including > 600 early RA patients, there was no increased mortality 

during the first 10 years (22) but thereafter the mortality rate increased during the years 11–23 

of follow-up (23). 

 Possible predictors of excess mortality have been examined in several studies. 

High disease activity at the onset was found to be associated with increased mortality in some 

reports (3, 20, 24). Other reported risk factors for increased mortality are the presence of 

extra-articular features (3, 17), high age, male sex, rheumatoid factor positivity (3, 5, 23), and 

functional status (2, 3). 

 The aim of the present study was to assess whether a low mortality rate was 

maintained in our cohort of early RA patients that have now been followed from diagnosis up 

to 19–23 years. We also aimed to identify possible early predictors of mortality. 

 

Patients and methods 

 

The study population comprised a cohort of 183 patients with early RA followed 

prospectively from diagnosis until death or 31 December 2008. The inclusion in the study 

took place between 1985 and 1989. The vast majority of patients were referred from the 

primary care in the recruitment area for Lund University Hospital. Patients older than 18 years 

and fulfilling 1958 American Rheumatism Association (ARA) classification criteria for 

definitive RA were eligible for the study and were included at the time of diagnosis (25). 

Baseline characteristics, laboratory and clinical assessment, and follow-up details have been 



described previously (26, 27). In brief, 115 (63%) women and 68 (43%) men participated in 

the study. Mean (SD) age and duration of symptoms at inclusion were 52 (12) years and 11 

(7) months, respectively. Mean (SD) follow-up time for the whole cohort at 31 December 

2008 was 18 (5) years. The patients were evaluated annually with standardized clinical and 

laboratory measures. Disease activity measures included the Ritchie articular index, a 44-joint 

count of swollen and tender joints, patient’s visual analogue scale (VAS 100 mm) for global 

health, and erythrocyte sedimentation rate (ESR), thus permitting the calculation of the 

original Disease Activity Score (DAS) (28). Activity limitations were evaluated using the 

validated Swedish version of the Health Assessment Questionnaire (HAQ) (29). Radiographs 

of hands and feet were taken yearly for the first 5 years and thereafter every 5 years and 

scored by the Larsen method (30). The presence of shared epitopes was analysed using 

polymerase chain reaction (PCR), and rheumatoid factors and anti-cyclic citrullinated peptide 

(anti-CCP)-2 antibodies were analysed with an enzyme-linked immunosorbent assay (ELISA) 

using commercial kits as described previously (31). Standardized information on general 

medical history, including previous and coexisting diseases, concomitant medications, and 

also smoking habits, was collected at inclusion. 

 Throughout the study all patients with active disease were offered treatment 

with DMARDs according to current clinical practice. About 50% of patients started treatment 

with DMARDs within a year of diagnosis. D-Penicillamine and antimalarials were most 

commonly used in the early years and MTX became most frequently used during the 1990s. 

In total, 145 (79%) patients were exposed to different DMARDs over the study period, 

including 95 patients (52%) who received MTX. A total of 28 patients (15%) in this cohort 

were treated with biological remedies, mostly TNF antagonists, for at least some period of 

time. 



 Information on vital status was obtained from Statistics Sweden (the Swedish 

Cause of Death Register) up to 31 December 2008 (32). SMRs were computed using these 

national Swedish mortality and census data for the same time period, adjusting for calendar 

year, age, and sex. 

 Approval from the Ethical Review Board at Lund University (LU 525-02) was 

obtained for this study along with informed consent from each patient. 

 

Statistical analysis 

 

Distribution of continuous variables was calculated as mean (min–max; SD). Differences 

between groups were analysed using the χ2 test and the Mann–Whitney U-test when 

appropriate. Death certificates were obtained from the National Board of Health and Welfare 

in Sweden (the Swedish Cause of Death Register) and causes of death coded by the 

International Classification of Diseases (ICD-10); these were compared to age- and sex-

matched controls from both the whole country and the same geographical area (Skania 

region). SMRs with 95% confidence interval (CI) and p-values (two-sided) were calculated 

according to www.openepi.com. To study possible baseline predictors of mortality, Cox 

regression models were created. 

 

Results 

 

By 31 December 2008, a total of 69 (38%) patients (37 women and 32 men) in this cohort had 

died. Mean (SD) follow-up time until death was 13 (5) years. Baseline demographic and 

disease characteristics for the whole cohort, the patients who died, and those still living are 

given in Table 1. 



 The SMR calculated after 19–23 years of follow-up was 1.23 (95% CI 0.97–

1.55). The mortality rate in this cohort tended to be higher than that of age- and sex-matched 

controls from the whole of Sweden but the difference was not significant (p < 0.09). The 

SMR for men (1.55, 95% CI 1.06–2.19) was higher than for women and the results were 

statistical significant (SMR 1.04, 95% CI 0.74–1.44). SMRs were similar for RF-positive and 

RF-negative patients (1.26, 95% CI 0.93–1.66 and 0.98, 0.55–1.62, respectively). Moreover, 

there were no statistically significant differences when mortality in this cohort was compared 

to that of age- and sex-matched controls from the same geographical area. 

 Figure 1 shows the number of observed deaths and 95% CIs compared to the 

number of expected deaths for age- and sex-matched controls from Sweden. 

 Death certificates were available in 64 of the 69 patients. For the remaining five 

patients, information on cause of death was obtained from the medical records. 

Cardiovascular disease (CVD) was the most common cause of death (32/69; 46%), followed 

by malignancy (20/69; 29%), severe infection (9/69; 13%), respiratory diseases (3/69; 4%), 

and other courses (5/69; 7%) including alcohol intoxication (n = 1), uraemia (n = 1), advanced 

age, and general weakness (n = 3). CVD included: angina pectoris, myocardial infarction, 

transient ischaemic attack (TIA/stroke), congestive heart disease, and peripheral 

atherosclerotic arterial disease. Malignancies were: lung carcinoma (n = 5), haematological 

malignancies (n = 4), carcinoma of the brain (n = 2), gastrointestinal malignancies (n = 2), 

breast (n = 1), liver (n = 1), kidney (n = 1), tonsil (n = 1), and cervical carcinoma (n = 1), and 

malignancies with an unknown primary tumour (n = 2). RA was not stated as the direct cause 

of death in any patient but was mentioned among underlying causes in 16/69 (23%) patients. 

 To study possible early predictors of mortality, a Cox regression model was 

created (Table 2). Higher age at RA diagnosis, male sex, smoking, and the presence of 

concomitant diseases, in particular CVD, were found to be associated with increased 



mortality. Patients who died had a higher Larsen score at RA diagnosis compared to other 

patients in the cohort (p = 0.003, Table 1), but having more advanced baseline radiographic 

changes was not predictive for future mortality after adjustment for other baseline 

characteristics in the regression analysis. 

 Activity limitation measured by the HAQ or the DAS was not associated with 

increased mortality. The majority of patients had already been treated with non-steroidal anti-

inflammatory drugs (NSAIDs) at RA diagnosis but these remedies were not found to have a 

negative impact on subsequent mortality. Only a few patients had received steroids at RA 

diagnosis and further analysis was not performed. 

 To analyse whether the degree of inflammation at diagnosis, activity limitation, 

use of DMARDs and steroids during the first year after diagnosis influenced the mortality 

rate, we created a second Cox regression model. Eighty-six (47%) of the patients started any 

DMARD treatment and 16 (9%) were treated with steroids orally during this period. 

Treatment with DMARDs or steroids within a year or at year 1 after diagnosis had no impact 

on the mortality rate in this cohort (Table 3). Similarly, the amount of inflammation, 

measured as the area under the curve of ESR, or activity limitation, measured as the area 

under the curve of the HAQ, during the first year after diagnosis did not influence this risk [p 

= 0.538; hazard ratio (HR) 1.004, 95% CI 0.99–1.02; and p = 0.129; HR 0.648, 95% CI 0.37–

1.13, respectively]. 

 

Discussion 

 

The overall mortality rate after 19–23 years of disease duration in this cohort of patients with 

disease onset in the 1980s was not significantly increased compared to age- and sex-matched 

controls from either the whole of Sweden or the Skania region. However, compared to 



previous analyses of mortality in this cohort, the trend has changed from an SMR of 0.87 at 

8–13 years after inclusion in the study (18), but remains unchanged compared to the SMR 

after 13–18 years (19). Mortality among men has increased somewhat compared to women 

(SMR 1.55) in this cohort. Our findings are in contrast to an early RA study from The 

Netherlands that reported no increased mortality after 10 years (22) but found excess 

mortality (SMR 1.40, 95% CI 1.09–1.77) after 10–23 years (23). The number of individuals 

included in these studies is considerably larger compared to our study, which might have had 

an impact on the results. 

 The most common causes of death in this cohort were CVD and malignancies, 

which is not different from age- and sex-matched controls in the general population in 

Sweden (32). 

 Higher age, male gender, smoking, and the presence of concomitant CVD at the 

time of RA diagnosis were found to be early predictors of mortality. However, baseline and 

early activity limitation, disease activity level, and medication during the first year were not 

related to mortality. Of note, despite the high co-morbidity burden, with approximately 43% 

patients having co-morbid diseases at RA diagnosis and > 80% developing additional diseases 

within 20 years (33), the long-term mortality rate in the present cohort did not differ from age- 

and sex-matched controls in the general population. These results are intriguing and several 

explanations are possible. 

 The current recommendation on early referral of patients with arthritis to 

rheumatology units in the geographical area is well recognized by primary health-care 

providers in Sweden (34). Although the recruitment for the present study took place in the 

mid-1980s that is before these early referral recommendations it was an active campaign 

directed to all primary care units in the recruitment area for Lund University Hospital. All 

consecutive patients from primary care units fulfilling the entry criteria were included, and the 



study can thus be considered community based. The inclusion protocol did not exclude 

patients with particularly serious co-morbidity at RA disease onset. However, such patients 

may not have been referred to the study and were therefore excluded. This might explain the 

low SMR in the present cohort compared to results from several other studies (2–9, 15). 

However, such possible inclusion bias might also be present in other settings. 

 The patients participating in this study were evaluated regularly by a 

rheumatology team including assessments of a physician, physiotherapist, occupational 

therapist, and social worker, and recording of standardized clinical and laboratory measures 

(27). Furthermore, a close collaboration with the Department of Orthopaedic Surgery has 

been maintained during the study period and the patients were assessed regarding their need 

of surgery. Rehabilitation of patients with RA was also provided by our department. The 

patients included in this study were also followed up at a university rheumatology unit with 

highly specialized health-care facilities. 

 The increased knowledge on co-morbidity in RA has made rheumatologists 

more aware of risk factors for CVD, certain malignancies, infections or other diseases, 

resulting in better preventive efforts and earlier referral to specialized health-care units. Taken 

together, this suggests that specialized care for the treatment and rehabilitation of patients 

with RA and access to modern health-care service has a positive impact on long-term 

mortality. 

 The improved cardiovascular prevention and treatments have been introduced 

during the past decade (35), but it is uncertain whether RA patients would benefit more from 

these than the population in general. 

 A trend of decreasing mortality in some other chronic diseases such as diabetes 

mellitus has also been reported. A recent Swedish study examining the mortality of patients 

with diabetes mellitus over 33 years showed that the excess mortality risk in their patients was 



smaller than previously reported (36). It has also been suggested that RA may be changing 

into a milder disease (37). 

 We have reported a lack of association between inflammation and 

cardiovascular disease in the present cohort (33). Similarly, the amount of inflammation 

measured by the DAS at RA diagnosis and the area under the curve of DAS within the first 

year after diagnosis was not found to be predictive for long-term mortality. After an initial 

peak, the levels of inflammation for the whole cohort remained fairly low over the study 

period, which might explain why our results diverge from other studies (3, 14, 18, 24). 

However, ESR at RA diagnosis did not have an impact on the excess of death in a Dutch 

study either (22). 

 It has been postulated that a more aggressive treatment strategy with DMARDs 

early in the course of the disease might have a positive impact on mortality. However, this 

statement has been questioned and the diverging results are thought to be due to different 

study designs (15). Treatment with MTX was found to reduce mortality in patients with RA 

(16, 17). As MTX was not commonly used during the first 5–10 years of the present study, we 

could not perform a corresponding analysis. In total, 47% of patients in this study started 

treatment with non-MTX DMARDs within a year of diagnosis. This early DMARD treatment 

did not influence the long-term mortality in our study, which is in accordance with previously 

published data (17). 

 A limitation of the study is the small patient sample and the fact that changes in 

SMR may have been significant over time with a larger patient group. The trend was, 

however, unchanged between the two examinations, at 13–18 years and the present one 

(SMRs of 1.33 and 1.23, respectively). 

 As inclusion of patients in this cohort started in the 1980s, ARA 1958 

classification criteria for RA were used. These criteria seem to be more sensitive than the 



1987 American College of Rheumatology (ACR) criteria in early studies early (38). When the 

1987 ACR criteria were applied to this cohort, all patients fulfilled the classification criteria 

for RA. 

 In conclusion, in this community-based early RA cohort, long-term mortality 

rate was not increased compared to age- and sex-matched controls in the general population. 

Our results suggest, but by no means prove, that major advances in treatments, more 

aggressive approaches to treatment, and improved health care for patients with RA during 

recent decades have contributed to better survival. 
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Table 1. Baseline demographic and disease characteristics in the whole cohort, patients who 

died, and the remaining patients in the cohort.  

 All patients (Lund 

early RA cohort) 

(n = 183)  

Patients who died 

during the follow-up 

(n = 69) 

Patients who are 

still alive 

(n = 114) 

Differences between patients 

who died and those still alive 

p-value 

Age (years) 51.6 (18–78; 12.4) 60.1 (36–78; 10.4) 46.4 (18–68; 10.6) 0.000* 

Gender (no. of females, %) 115 (63) 37 (68) 78 (54) 0.045† 

Duration of symptom at diagnosis (months) 11 (0–24; 6.9) 11.6 (0–24; 7.2) 11.2 (0–24) (6.6) 0.921 

Shared epitope (yes, %) 79 73 83 0.695 

Shared epitope (double copies) (yes, %) 30 23 33 0.296 

Smoking status at diagnosis (yes, %) 30 35 27 0.051† 

Larsen score at diagnosis (0–200) 

(hands and feet) 

8.5 (0–41; 8.9) 10.4 (1–41; 9.7) 7.3 (0–36; 8.3) 0.003* 

RF-IgM positivity (yes, %) 76 71 79 0.552 

Anti-CCP positivity (yes, %) 77 73 79 0.724 

 

 

Table 2. The impact of baseline demographic and disease characteristics on mortality risk.  

 

HAQ at diagnosis (0–3) 0.9 (0–2.7; 0.6) 1.0 (0–2.7; 0.7) 0.9 (0–2.4; 0.6) 0.390 

DAS at diagnosis (0–10) 3.3 (1.2–6.2; 1.0) 3.2 (1.2–5.8; 1.1) 3.3 (1.6–6.2; 0.9) 0.642 

ESR at diagnosis (mm/h) 36.4 (2–116; 27.8) 40.2 (2–116; 31.2) 34.1 (2–110; 25.2) 0.302 

CRP at diagnosis (mg/L) 26.6 (0–199; 33.4) 32.4 (0–199; 40) 23.4 (0–133; 29.0) 0.195 

NSAID at diagnosis (yes, %) 95 97 93 0.320 

Any co-morbidity at diagnosis, n (%) 78 (43) 36 (52) 42 (37) 0.030† 

CVD at diagnosis, n (%)‡ 18 (10) 13 (19) 5 (4) 0.001† 

Figures for continuous variables given as mean (min–max; SD). 

* Mann–Whitney U-test. 

† χ2 test. 

‡ CVD (excluding hypertension). 

 

Table 3. The impact of baseline demographic and disease characteristics and treatment with 

DMARDs and steroids within a year after diagnosis on mortality risk. 



 p-value HR 95% CI for HR 

Lower Upper 

Age at diagnosis (years) 0.000 1.120 1.082 1.159 

Gender (male/female) 0.023 1.932 1.095 3.408 

Smoking at diagnosis (yes) 0.005 2.198 1.267 3.813 

CVD at diagnosis (yes/no) 0.003 3.511 1.515 8.135 

HAQ at diagnosis (0–3) 0.087 0.632 0.374 1.068 

ESR at diagnosis (mm/h) 0.187 1.007 0.997 1.018 

Steroids at year 1 (yes/no) 0.097 2.313 0.858 6.234 

DMARD at year 1 (yes/no) 0.400 0.785 0.446 1.380 

 

HR=Hazardratio 

 
Figure 1. Long-term survival (95% CI) among patients with RA followed prospectively since 

disease onset. Comparison with survival expected in Sweden for the same time period, 

adjusted for calendar year, age, and sex. 

 

 


