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ABSTRACT. Objective. To assess changes in mortality in patients with rheumatoid arthritis (RA) from 1964 to
1995.
Methods. A population based cohort of 46,917 patients with RA was identified from 1964 to 1994,
using the Swedish Hospital Discharge Register, and followed until 1995 through linkage to the
Cause of Death Register. Mortality was separately analyzed in each inclusion period (1964-75, 197584, 1985-94). The relative risk of death was estimated as standardized mortality ratio (SMR) using
the Swedish population as a reference
Results. All-cause mortality was increased twice the expected (SMR = 2.03, 95% CI 2.00, 2.05).
Coronary artery disease was the major cause of death and mortality was increased by 80% (SMR =
1.79, 95% CI 1.75, 1.83). Females with RA aged 20–39 at first discharge had a more than 5-fold
increased risk of coronary death (SMR = 5.48, 95% CI 3.45–5.71). From 1975 patients with RA had
decreasing all-cause mortality. This decline was most pronounced in patients aged 40–59 at first
discharge, where SMR was 2.68 (95% CI 2.45, 2.92) from 1964 to 1974 compared to SMR 1.63
(95% CI 1.37, 1.92) from 1985 to 1994.
Conclusion. The elevated mortality rates in RA patients compared to the general population have
decreased during the last 20 years, possibly due to an increased access to specialized rheumatology
care. An excess risk for death in coronary artery disease was, however, present in RA patients, especially patients with early onset of disease. (J Rheumatol 2002;29:906–12)
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A number of studies from different populations and in
different settings have confirmed increased mortality among
patients with rheumatoid arthritis (RA)1-7. Severe disease
and bad functional status have been shown to be important
predictors for this excess mortality1,4.
To improve the prognosis of RA, the concept of a more
aggressive drug therapy earlier in the disease course started
to form in the mid 1980s, and during the 1990s this regimen
became an established part of rheumatology care. However,
the changes in treatment of RA have been a continuous
From the Rheumatology Unit and Clinical Epidemiology Unit,
Department of Internal Medicine, Karolinska Hospital, and Department
of Medical Epidemiology, Karolinska Institutet, Stockholm; and
Department of Rheumatology, University Hospital, Uppsala, Sweden; and
Department of Epidemiology, Harvard School of Public Health, Boston,
Massachusetts, USA.
Supported by the Heart and Lung Foundation, Sweden.
L. Björnådal, MD, Rheumatology Unit, Karolinska Hospital;
E. Baecklund, MD, Department of Rheumatology, University Hospital;
L. Yin, PhD; F. Granath, PhD, Department of Medical Epidemiology;
L. Klareskog, MD, PhD, Rheumatology Unit; A. Ekbom, MD, PhD,
Clinical Epidemiology Unit, Karolinska Hospital, and Department of
Epidemiology, Harvard School of Public Health.
Address reprint requests to Dr. L. Björnådal, Rheumatology Unit,
Karolinska Hospital, SE-171 76 Stockholm, Sweden.
E-mail: Lena.Bjornadal@medks.ki.se
Submitted May 18, 2001; revision accepted November 14, 2001.

MORTALITY
CARDIOVASCULAR

EPIDEMIOLOGY
OUTCOME

process. Today the pharmacological treatment and subsequent rehabilitation in patients with RA is different to that in
the 1960s in both extent and accomplishment.
Very little is known to what extent changes in care7,8
and/or in natural history have had an influence on excess
mortality. To address this question, we identified a population based cohort of patients with RA using nationwide
Swedish health care registers. Mortality was assessed separately for patients who had their first hospital discharge in
different periods (1964–74, 1975–84, and 1985–94) in order
to analyze any changes over time for different causes of
death.
MATERIALS AND METHODS
The Hospital Discharge Register. Since 1964 the Swedish National Board
of Health and Welfare has received annual reports from the medical institutions in the country. These data are gathered in the Hospital Discharge
Register, which contains information on all individual discharges,
including the date of admission and discharge, discharging department, and
the discharge diagnoses. The discharge diagnoses consist of a main diagnosis and up to 5 secondary diagnoses coded according to the 7th revision
of the International Classification of Diseases (ICD-7) throughout 1968,
ICD-8 from 1969 to 1986, and ICD-9 from 1987 to 1995. Each record in
The Hospital Discharge Register contains the National Registration
Number (NRN), an individually assigned 10 digit number given to all
Swedish residents.
Validations of the register by analyzing the medical data in the records
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both in 1986 and 1990 have demonstrated a correct ICD code at the 4 digit
level in 86% of all principal discharge diagnoses9. Moreover, a previous
study10 validated the discharge code of RA in the register by examining 276
different medical records in women aged 15–50 years discharged during
1975 to 1978 to estimate the number of criteria fulfilled for each case. They
found that 91% fulfilled at least 2 of 4 New York criteria and that 92%
fulfilled at least 3 of the Rome criteria for RA. The sensitivity of the Rome
criteria to detect an already persistent RA seems higher than the American
College of Rheumatology (ACR) criteria, whereas the ACR criteria predict
a more severe disease11. A recent study12 also scrutinized the medical
records in a sample of 162 patients and found that 131 or 81% fulfilled at
least 4 ACR criteria for RA.
As private inpatient care in Sweden is almost nonexistent, patients are
obliged to use the public hospitals in their own county. Thus, the data in the
Hospital Discharge Register refers to the whole population in each county.
The register covers virtually all discharges in the population, as the nonreporting rate was estimated to be 2% or less13. The Hospital Discharge
Register has gradually expanded to cover 20% of all the Swedish counties
in 1967, 85% by the end of 198314, and 100% from 1987.
The Causes of Death Register. The Swedish National Board of Health and
Welfare administers the Causes of Death Register, which comprises all
deaths from 1952 among persons registered as Swedish residents. In addition to the NRN, the register contains the underlying (primary) and
contributing causes of death, injuries, date of death, home county of the
deceased, and sex, all obtained from the death certificates. Reporting by
death certificate has been at almost 100% for several decades. Validation
studies15,16 of the cause of death certification for myocardial infarction from
the 1970s as well as the late 1980s reported a confirmation rate of 92–96%.
The cohorts. All patients who were discharged for the first time with a diagnostic code for RA (ICD-7 722, 00; ICD-8 712, 38–712, 39; and ICD-9
714A-C, 714W) between 1964 and 1994, served as the basis for the study.
The NRN allowed us to select the first recorded discharge for each individual patient. Through linkage through the Swedish Cancer Register, we
excluded 4964 patients with a malignancy diagnosed prior to first
discharge. We excluded 2861 patients because of a discharge diagnosis of
inflammatory rheumatic diseases other than RA, irrespective of whether
this diagnosis was obtained before or after first discharge diagnosis of RA.
Also, 1085 patients were excluded because of age younger than 20. A total
of 2415 patients died at first discharge and were thus not available for
followup. Finally, 3428 patients were excluded due to incomplete or erroneous NRN, leaving 61,899 patients for followup.
In addition, a second cohort was identified, as we wanted a cohort of RA
patients without a prior cardiovascular disease (CVD). Therefore 18,767
patients were excluded due to a discharge diagnosis of CVD prior to or at
first discharge of RA. The second cohort consisted of 46,917 patients.
Followup. The cohorts were followed through computerized linkage by the
NRN in the Hospital Discharge Register and the Cause of Death Register.
The person-years at risk in the cohorts were calculated from the date of the
first discharge and until death or the end of the observation period,
December 31, 1995. All underlying causes of death were studied.
The cohorts were stratified for sex, age at first discharge (20–39, 40–59,
60 or older), number of years of followup, periods of first discharge (1964–74,
1975–84, 1985–94), and frequency of discharges (1, 2–3, 4 or more).
Statistical methods. SMR, the ratio of observed to expected number of
deaths, was used as an indicator of risk. Nationwide statistics from the
Cause of Death Register includes annual sex- and age-specific mortality
rates for different ICD codes. The number of expected deaths in the
observed population was calculated by multiplying the numbers of personyears at risk according to each 5 year age group, sex, and calendar year, by
the corresponding age-, sex-, and year-specific mortality rates in the
general population. The 95% confidence interval (CI) of the SMR was then
calculated on the assumption that deaths in different categories followed a
Poisson distribution17.
To compare the influence of different calendar periods on excess

mortality, we separately analyzed the first 5 and 10 years of followup for
the first discharge in each calendar period. When assessing the calendar
period effects we chose to restrict the followup to 5 and 10 years in order
to avoid confounding between followup and calendar period. In the
analysis of 5 years of followup we included all patients in the last period
(1985–94) but allowed for different mortality rate in the first year after
discharge. Statistically significant differences in SMR with respect to age
at entry, calendar time, and sex were investigated by means of Poisson
regression. The observed number deaths were stratified according to all the
combinations of age at entry, calendar time, and sex and were analyzed by
Poisson regression with the logarithm of the expected number as an offset
term. The standard errors and tests were adjusted to allow for overdispersion. The interaction terms between age at entry and calendar period were
assessed to investigate differences in period effects between the different
age groups. Likelihood ratio tests for homogeneity and trend tests were
used to assess statistical significance. The results are presented as relative
risks representing SMR ratios with 95% CI. The statistical analyses were
performed using PROC GENMOD in the Statistical Analysis System
(SAS®) package18.

RESULTS
The cohort of all RA cases including 61,899 patients constituted 574,561 person-years. Previous studies on RA prevalence have reported varying estimates, with ranges from
0.4% to 0.8% in different studies19-21 of Nordic origin.
Assuming a prevalence in the high range (0.8%) and an
annual incidence of 25/100,00022, 79% of all patients with
RA in the study population were included in this cohort.
With assumptions of lower prevalence figures, an even
higher number of patients with RA would have been identified through the Hospital Discharge Register.
The second cohort of RA patients, including only those
without a history of CVD, consisted of 46,917 patients with
RA. There were 489,048 person-years of followup until
December 31, 1995. Descriptive data of this cohort are
shown in Table 1. Calculations on mortality were made for
both the larger cohort of 61,899 patients and for the smaller
cohort that excluded patients with a prior CVD. We have
chosen to present all data further in this text and in the tables
in a conservative way, i.e., by using the cohort excluding the
prior CVD cases, unless otherwise stated.
Patterns of all-cause mortality in patients with RA. Fiftyfour percent or 25,353 of all patients in the cohort died
during followup. All-cause mortality was double (Table 2)
that of the background population. CVD infections and
causes of death attributed to RA were the major underlying
causes of death. There were 12,853 excess deaths (Table 2)
during more than 30 years of followup and 55% of these
(7034) was due either to CVD (5582) or various infections,
especially pneumonia (950).
Mortality remained increased during all years of
followup after first discharge, and even increased after more
than 10 years of duration (Table 3). There were no changes
in the pattern of different underlying causes of death associated with the duration of followup, except for coronary
artery disease (CAD), where mortality was increased with
an increasing duration of followup.
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Table 1. Characteristics of patients with rheumatoid arthritis (RA) in the cohort by inclusion period.
All,
n (%)

1964–74,
n (%)

1975–84,
n (%)

1985–94,
n (%)

All
Sex

46,917 (100)

14,828 (32)

17,931 (38)

14,158 (30)

Male
Female
Age at first discharge, yrs
20–39
40–59
60 or older

13,554 (29)
33,363 (71)

4321 (29)
10,507 (71)

5250 (29)
12,681 (71)

3983 (28)
10,175 (72)

4482 (10)
16,476 (35)
25,959 (55)

1512 (10)
6125 (41)
7191 (49)

1642 (9)
5877 (33)
10,412 (58)

1328 (9)
4474 (32)
8356 (59)

Table 2. Mortality in patients with RA by different causes of death from 1964 to 1995.
Causes of death (ICD7:ICD8:ICD9)

Percentage

All causes
100
Cardiovascular including stroke
49
(330–334, 400–455:390–458: 390–459)
Coronary artery disease
(420, 0, 420, 2, 420, 9: 410–414: 410–414)
Stroke
(330–334: 430–438: 430–438)
Malignancy (140–239)
12
RA
11
Respiratory
10
(240–245, 470–527: 460–519:460–519)
Pneumonia
(490–493: 480–486:480–486)
Obstructive pulmonary disease
(500–502, 241:490–493: 490–493, 496)
Gastrointestinal
5.6
(530–587:520–577:520–579)
Peptic ulcer disease
(540–542:531–534, 707:531–534)
Chronic liver disease
(581, 583: 571:571)
Urogenital
3.2
(590–637:580–629:580–629)
Nephritis/nephrosis
(590–539:580–584:580–589)
Pyelitis (600:590:590)
Trauma and Intoxication
2.4
(800–999:800–995:800–995)
Infection
1.6
(001–138:000–136:001:139)
Neurology
0.8
(340–398:320–389:320–389)
Meningitis (340:320:320–322)
Psychiatric
0.8
(300–326:290–315:290–315)
Dementia (305:290:290)
Hematological (malignancies excluded)
0.4
(290–299:280–289:280–289)
Endocrine
(250–289:240–246, 250–279:240–246, 250–279)

No. of Deaths

No. of Excess Deaths

SMR

95% CI

25,353
12,431

12,853
5582

2.03
1.81

2.00, 2.05
1.78, 1.85

6991

3089

1.79

1.75, 1.83

2202

736

1.50

1.44, 1.57

2986
2730
2448

130
1580

1.05
81.00
2.82

1.01, 1.08
78.0, 84.1
2.71, 2.93

1481

950

2.79

2.65, 2.94

604

364

2.51

2.32, 2.72

1419

1016

3.53

3.34, 3.71

421

335

4.90

4.44, 5.39

120

39

1.48

1.23, 1.78

811

633

4.55

4.24, 4.87

305

256

6.26

5.58, 7.00

217
618

162
175

3.94
1.40

3.44, 4.50
1.29, 1.51

409

323

4.77

4.32, 5.26

191

61

1.46

1.26, 1.69

22
191

17

4.44
0.91

2.78, 6.73
0.78, 1.05

148
100

69

0.90
3.27

0.76, 1.06
2.66, 3.98

24

12

2.08

1.33, 3.09

SMR: Standardized mortality ratio, 95% CI: confidence interval.
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Table 3. Mortality in patients with RA due to all causes of deaths and coronary deaths by the duration of followup.

Observed
No. of years after first discharge
0–1
2072
1–4
6566
5–9
7082
10–14
4911
15–20
2863
20+
1859

All Causes of Deaths
Expected
SMR

987.45
3635.90
3513.87
2249.85
1298.51
813.91

2.10
1.81
2.02
2.18
2.20
2.28

95% CI

2.01, 2.19
1.76, 1.85
1.97, 2.06
2.12, 2.24
2.12, 2.29
2.18, 2.39

Deaths in Coronary Artery Disease
No. of years after first discharge
0–1
474
1–4
1799
5–9
2017
10–14
1382
15–20
815
20+
504

317.58
1169.57
1120.88
693.88
378.96
221.30

1.49
1.54
1.80
1.99
2.15
2.28

1.36, 1.63
1.47, 1.61
1.72, 1.88
1.89, 2.10
2.01, 2.30
2.08, 2.49

SMR: Standardized mortality ratio, 95% CI: confidence interval.

Young age at first discharge and at multiple discharges
was associated with additional risks. Patients aged 20–39
and 40–59 years at first discharge had risk of death (SMR =
2.62, 95% CI 2.36, 2.90 and SMR = 2.49, 95% CI 2.42,
2.55, respectively) higher than that of patients aged 60 or
older (SMR = 1.90, 95% CI 1.87, 1.93) at first discharge.
Patients who had 4 or more discharges during followup had
a greater risk of death (SMR = 2.26, 95% CI 2.22, 2.30)
compared with those who had only one discharge (SMR =
1.55, 95% CI 1.51, 1.59). There were only small sex differences in SMR, women having a SMR of 2.09 (95% CI 2.06,
2.12) and men a SMR of 1.91 (95% CI 1.87, 1.95).
Women with onset of RA in young age had a prominent
increased risk for death in CAD. CAD was the main cause
of death and the risk was increased by 80% in patients with
RA (Table 2). This risk was present many years after onset
of disease, i.e., even after 20 years after first discharge, RA
patients had a more than doubled risk of death from CAD
compared with the general population (Table 3).
An especially high risk was observed in female patients
with RA who were discharged at a young age. Those 20–39
years of age at first discharge had a more than 5-fold
increased risk of death in CAD (SMR = 5.48, 95% CI 3.45,
5.71).
Decreasing mortality in RA patients included during the last
decades. All-cause mortality was then compared between
patients who had their first discharge at different calendar
periods. In multivariate analysis, we analyzed interactions
of calendar period, sex, and age. Patients included from
1975 and forward had a decreased mortality during both 5
(Tables 4 and 5) and 10 years (Table 6) of followup

compared with those included before 1975. The calendarspecific decline in mortality was most pronounced in
patients aged 40–59 at the first discharge. Mortality at 5
years of followup was decreased by 29 and 39% in patients
included 1975–84 and 1985–94, respectively, compared
with those included before 1975 (Table 5). Mortality at 10
years of followup was decreased by 22% in patients
included 1975–84 compared with those included before
1975 (Table 6).
The interactions of calendar period, sex, and age were
also analyzed in specific causes of death, such as CVD,
respiratory, peptic ulcer, and infections. During the first 5
years of followup, mortality in CVD was decreased by 16%
in patients included 1985–94 compared with those included
before 1975. However, when we compared the specific
causes of deaths by 10 years of followup, there was no
difference in any of the causes whether the patients had been
included before or after 1975 (data not shown).
When we analyzed the proportion of causes of deaths by
10 years of followup, patients aged 40–59 included 1975–84
had an increase in cardiovascular causes from 34 to 41%,
and a decline in causes attributed to RA from 20 to 13%
compared with those included before 1975 (Table 7).
Exclusion of patients with a history of CVD did not affect
the risk estimates of longterm followup. The cohort of
patients with RA, including those with prior CVD, had a
Table 4. Overall mortality in different inclusion periods by age at first
discharge during the first 5 years of followup in patients with RA.
Inclusion
Period
Age at First Discharge, yrs
40–59 1964–74
1975–84
1985–94
60+
1964–74
1975–84
1985–94

Observed

Expected

SMR

95% CI

508
326
142
2255
3222
2116

189.65
171.84
87.22
1143.68
1742.75
1266.57

2.68
1.90
1.63
1.97
1.85
1.67

2.45, 2.92
1.70, 2.11
1.37, 1.92
1.89, 2.05
1.79, 1.91
1.60, 1.74

Table 5. Overall mortality in patients with RA during the first 5 years of
followup by SMRa 95% CI as a function of calendar time and patient age at
first dischargeb.
All Ages
Period of inclusion
1964–74
1.00
1975–84
0.90 (0.83, 0.97)
1985–94
0.81 (0.74, 0.88)
p trend
< 0.001
p homogeneity
< 0.001
a
b

40–59 yrs

60+ yrs

1.00
0.71 (0.59, 0.86)
0.61 (0.47, 0.79)
< 0.001
< 0.001

1.00
0.94 (0.84, 1.05)
0.84 (0.74, 0.96)
0.006
0.02

In Poisson regression model SMR is adjusted to 1.00 in 1964–74.
Interaction between age at entry and period p = 0.03.
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Table 6. Overall mortality in patients with RA during the first 10 years of
followup by SMRa as a function of calendar time and patient age at first
dischargeb.
All Ages

40–59 yrs

60+ yrs

Period of inclusion
1964–74
1.00
1.00
1.00
1975–84
0.93 (0.88–0.98) 0.78 (0.69–0.88) 0.93 (0.89–1.03)
p homogeneity
0.006
< 0.001
0.28
a
b

In Poisson regression model SMR is adjusted to 1.00 in 1964–74.
Interaction between age at entry and period p = 0.01.

Table 7. The number of deaths (percentage) due to different causes in
patients aged 40–59 years at first discharge by inclusion period, during the
first 10 years of followup.

All deaths
Cardiovascular disease
RA
Respiratory
Infection
Peptic ulcer
Remainder

1964–74

1975–84

1192 (100)
406 (34)
238 (20)
70 (6)
18 (2)
28 (2)
432 (36)

837 (100)
341 (41)
105 (13)
66 (8)
17 (2)
9 (1)
299 (36)

higher all-cause mortality during the first 10 years after
discharge (SMR = 2.18, 95% CI 2.16, 2.21) compared with
those without a prior CVD (SMR = 1.93, 95% CI 1.90,
1.96). However, after a duration of 10 or more years of
followup, no differences were found whether a cohort
included patients with a history of prior CVD (SMR = 2.24,
95% CI 2.20, 2.28) or not (SMR = 2.21, 95% CI 2.16, 2.25).
As for the calendar-specific trends in mortality, patients
in the cohort including those with a prior CVD also had a
decline in mortality since 1975 without a decline in any
specific cause of death, whether followed for the first 5 or
10 years after discharge.
DISCUSSION
Our data in this large population based study covering
deaths from the 1960s to the 1990s confirm a reduced life
expectancy in patients with RA. Coronary artery disease
was one of the major causes of the excess number of deaths.
Early disease onset and female sex further increased the risk
of death. We also observed a progressive decrease in allcause mortality in patients included since 1975 compared
with those included before 1975, particularly in patients
aged 40–59 at first discharge. Previous studies on RA
mortality have presented a wide range of risk estimates, with
SMR varying from 2.482 to 1.303. The present risk estimate
of all-cause mortality falls between these figures. The risk
estimate for CVD was in accord with a population based
study3 in Pima Indians with extensive followup. Our findings of a declining mortality in RA patients included since

the mid-1970s is in agreement with results of Savolainen, et
al23 on patients with chronic inflammatory disease, as young
women treated 1990–93 had a decreased mortality
compared with those treated 1977–80. These findings are in
contrast to data in a Minnesota, USA, study6. However, the
results from our study are difficult to compare with the US
study, since the authors analyzed a mixture of incident and
prevalent cases.
Risk of death from CAD was most pronounced in young
women, a group of individuals otherwise with few established cardiovascular risk factors. These findings indicate
that the disease itself or the treatment might be in the causal
pathway. Low grade inflammatory processes are presently
considered a feature of CAD24, and inflammatory markers in
plasma have been associated with future risk of CAD25. In
RA patients7, a high last-registered value for erythrocyte
sedimentation rate was associated with an increased risk of
cardiovascular event or death.
Many of the different components of the inflammatory
response characterizing atherogenesis26 can also be found
within the inflammatory process of RA27. The presence of
proinflammatory cytokines in both synovial fluid and sera28
of RA patients has been associated with disease activity and
severity. Moreover, concentrations of these proinflammatory cytokines in plasma have recently been reported to be
associated with the outcome of CAD in samples from individuals from the general population29,30.
Our findings of increasing cardiovascular risk with
longer followup imply that chronic inflammation might be
an important predictor for clinical consequences of CAD in
patients with RA.
The major strengths of this study are the population
based setting, the size of the cohort, and the extended
followup. There are, however, some limitations.
First, as the study was confined to hospitalized patients,
selection bias might hamper the generalizability of our
results. However, in 1981 Allebeck, et al1 found in a
community based study that 75% of all RA patients had
sometimes been hospitalized at one time. This finding
reflects the comprehensive inpatient care of RA patients in
Sweden, at least to the end of the 1980s. Moreover, these
figures are in accord with our estimates built on available
figures for incidence and prevalence of RA in Sweden.
Second, the specificity of the underlying RA diagnosis is
a concern. However, studies2,12 using the Hospital Discharge
Register have found a high specificity for the discharge
diagnosis of RA. Moreover, a low specificity of the
discharge diagnosis cannot explain these high risk estimates.
As misclassification of the discharge diagnosis is nondifferential, it will, if anything, lead to an underestimation of the
true risk estimates. Similarly, any misclassification of the
underlying cause of death in the Swedish Causes of Death
Register should be nondifferential and will not create false
positive findings.
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Our finding of calendar-specific decline in mortality
mainly confined to young ages is probably due to more than
one underlying mechanism.
A more liberal admission policy for inpatient care from
1975 onwards could lead to a selection of patients with
milder disease. The descriptive data argue against that, as
the proportion of middle-aged patients was smaller from
1975 compared with that before. A reduction of hospital
beds in the 1990s substantially reduced the number of inpatients in rheumatology units. However, despite this
restrained policy, RA patients included since 1985 still had
decreased mortality.
Longer disease duration in patients included before 1975
compared with those included afterwards might affect the
outcome. Although we could not assess disease duration,
according to a random sample of patients in another
Swedish study12 utilizing the Hospital Discharge Register,
no differences were found for disease duration between RA
patients included before 1975 and those included afterwards.
A change in the disease characteristics of RA to milder
course was proposed earlier31,32. One study32 reported a
decline in the number of erosions in patients with RA
included between 1972 and 1982 compared to those in 1962,
which corresponds to the calendar time during which we
found the most apparent decline in mortality. In a recent
Swedish study33, a significant decrease in disease activity as
well as disability was found in RA patients included in 1995
compared with those included between 1972 and 1978. The
reason for this decrease in disease severity is unclear, but the
group of patients included 1995 had been taking more
extensive disease modifying antirheumatic drugs
(DMARD). Moreover, Wallberg-Jonsson, et al7 found that
both DMARD treatment and joint prosthesis were associated with a decreased risk of death in RA patients. There is,
however, no firm answer to whether changes in treatment or
in the natural history of the disease account for the
decreased disease severity.
Important changes in the external framework of rheumatology care took place in the mid-1970s. Until 1973, the
inpatient care of disabled persons in Sweden was limited to
a few units34. The shift in 1973, when each county got full
responsibility of rheumatology care, led to rapid expansion
of rheumatology units over the next 10 years. The number
of rheumatology units in Sweden increased from 11 in 1974
to 32 in 198434. A more active treatment earlier in disease
course for patients with RA might have been a consequence
of this extension. A recent study5 with longterm followup
indicates also that patients attending rheumatological care
earlier in the disease course do better in terms of mortality.
There was no decline in mortality of any specific cause
of death. One interpretation of this is a decreasing disease
severity in RA over time. As disease severity is linked to
mortality1,4 and because the changes were confined to

middle-aged patients, a category of patients probably more
suitable for active treatment in rheumatology units,
improvements in the care of RA patients in Sweden might
after all have had a positive effect.
In conclusion, all-cause mortality declined in RA patients
over the last 20 years. This decline did not correspond to any
specific cause of death. Increased accessibility to rheumatology care and more active and earlier treatment might be
one of the reasons for this decrease in mortality.
Despite this decrease, our data confirm shorter life span
in patients with RA and focus on the increased risk of coronary death, particularly evident in those with disease onset
at an early age.
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