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Objectives: To compare baseline sociodemographic characteristics in two rheumatoid
arthritis (RA) cohorts enrolled 10 years apart, and to examine differences with respect to the
general population.
Method: Clinical and sociodemographic data were collected in 320 early RA patients during
1996–98 (TIRA-1) and 467 patients in 2006–09 (TIRA-2). Multivariate logistic regression
tests were performed and intercohort comparisons were related to general population data,
obtained from official databases.
Results: TIRA-2 patients were older than TIRA-1 (58 vs. 56 years). Women (both cohorts,
67%) were younger than men in TIRA-1 (55 vs. 59 years) and in TIRA-2 (57 vs. 61 years).
Disease activity was similar but TIRA-2 women scored worse pain and worse on the HAQ.
Approximately 73% were cohabiting, in both cohorts and in the general population.
Education was higher in TIRA-2 than in TIRA-2 but still lower than in the general population.
Women had consistently higher education than men. Education was associated with age,
younger patients having higher education. In both cohorts, lower education was associated
with increased disability pension and increased sick leave. Sick leave was lower in TIRA-2
than in TIRA-1 (37% vs. 50%) but disability pension was higher (16% vs. 10%). In TIRA-1,
9% of women had disability pension compared with 17% in TIRA-2. A similar decrease in
sick leave and an increase in disability pension were also seen in the general population.
Older age and a higher HAQ score were associated with increased sick leave and being in
the TIRA-2 cohort was associated with decreased sick leave.
Conclusions: TIRA-2 patients were slightly older, better educated, had lower sick leave and
higher disability pension than those in TIRA-1. Similar changes were seen simultaneously in
the general population. Belonging to the TIRA-2 cohort was associated with decreased sick
leave, indicating that societal changes are of importance.

The prevalence of rheumatoid arthritis (RA) in Scandinavia is 0.5-0.7%, with women being
affected more often than men (1). The disease is disabling and the economic consequences
of the disease are substantial for the patients and for society (2-4). Costs caused by health
care utilization are high, but total costs are mainly driven by loss of working capacity (5).
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Several studies have reported that 20% - 40% of the patients become permanently work
disabled within 3 years after diagnosis (5,6). Over the last decade, new efficient
pharmaceuticals and therapeutic strategies have been introduced and this dynamic
development continues (7). It has been suggested that the severity of the disease is
declining, possibly due to early diagnosis and early treatment (8). A decline in incidence over
the recent years has also been reported, especially in women as well as a shift towards
higher age at onset of disease (1). By contrast, a recent study reported an increase in RAincidence in women and also an increasing prevalence of RA (9). Changes over time are
typically evaluated in longitudinal prospective studies. We have previously during 8 years
followed an inception cohort of patients with early RA enrolled 1996-98 and reported on the
development of direct and indirect costs and disease activity (10,11). Ten years later, a new
similar cohort was established. This offered a unique possibility to compare two cohorts of
patients with early RA, included from basically the same catchment area with 10 years
interval. The present study was done to compare baseline data between two cohorts,
enrolled 10 years apart, and to analyse possible changes in socioeconomic and
demographic characteristics and relate the data to contemporary socioeconomic changes in
the general population. We hypothesized that baseline data would be basically similar in the
two cohorts, but that levels of sick leave and disability pension could be changed, due to
contemporary changes in society.

Patients and methods
Patients
During 1996-98, 320 patients with early (≤ 1 year from first swollen joint reported by
the patient) RA, the TIRA-1 cohort, were recruited from 10 rheumatology units in mid- and
south-east Sweden. TIRA is the Swedish acronym for ‘early intervention in rheumatoid
arthritis‘. The patients fulfilled at least 4/7 of 1987 ACR criteria (12) or suffered from morning
stiffness ≥60 minutes, symmetrical arthritis, and small-joint engagement (metacarpophalangeal or proximal inter-phalangeal joints of hands, or metatarso-phalangeal joints). A
second cohort, TIRA-2, was launched 10 years later and 522 patients with early (≤ 1 year)
RA were enrolled from January 2006 through August 2009. 467 of the cases fulfilled criteria
as defined in TIRA-1 and were eligible for the present study.
Clinical assessments and health economic questionnaires
Details of the TIRA-1 study have been described previously (13). Briefly, disease activity
was assessed with Disease Activity Score (DAS28) (14) and serum levels of C-reactive
protein (CRP) were analysed as well as IgM-class rheumatoid factor (RF) and antibodies to
the 2nd generation cyclic citrullinated peptide (CCP2). Patients reported pain on VAS and
completed the Swedish version of Health Assessment Questionnaire (HAQ) (15.) At
baseline, the patients completed a questionnaire on socioeconomic data. The educational
level, divided into 3 categories, primary school, secondary school and college/university, was
reported as well as employment status and marital status. Employment status was reported
as working, being on sick leave or having disability pension. Marital status was categorized
as cohabiting, i.e. being married or living with a partner versus not cohabiting, i.e. being
single, divorced/separated or widowed. In the present study, data from baseline
questionnaires in the two cohorts were analyzed. Socioeconomic characteristics, sick leave,
disability pension, and educational level were compared between the two cohorts and
comparisons were also made with the general population at the various time points.
Socioeconomic and demographic data for the general population were derived from Swedish
official databases and Statistics Sweden (www.scb.se)
Statistics
Data are presented using descriptive statistics. Continuous variables are reported as means
with standard deviations (SD) and categorical variables as proportions. Differences were
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analyzed by Student’s t-test and by chi square test. Associations between variables were
analyzed by Pearson’s correlation coefficient and multivariate logistic regression tests were
performed. Results are presented for the total group and for women and men separately.
Comparisons with the general population were done, adjusting for age and gender as in the
TIRA-1 and TIRA-2 cohorts respectively. The level of significance was set at p<0.05. All
analyses were performed using IBM SPSS 20.0.
Ethical considerations
All patients gave written informed consent to participation. The study protocol was approved
by the local ethics committee in Linköping.

Results
In the 1996-98 cohort (TIRA-1), 317 (99%) of the 320 included patients completed the
baseline questionnaire and 436 (93%) of the 467 patients in the 2006-09 cohort (TIRA-2).
The female-male rates did not differ between TIRA-1 (67.2% women) and TIRA-2 (67.9%).
Table 1 presents baseline characteristics for the patients in TIRA-1 and TIRA-2, with
differences between the two cohorts and differences between women in TIRA-1 and TIRA-2
and differences between men in TIRA-1 and TIRA-2.
Table 1. Characteristics of early RA-patients in the TIRA-1 (1996-98) and TIRA-2 (2006-09)
cohorts and p-value for differences between the two cohorts and differences between
women in TIRA-1 and TIRA-2 and differences between men in TIRA-1 and TIRA-2, mean
(SD) unless otherwise stated.
total

age (years)
cohabiting (%)

women

TIRA-1

TIRA-2

n=317

n=436

56 (15)

58 (14)

73%

72%

education

p

men

TIRA-1

TIRA-2

n=213

n=296

0.050

55(15)

57(15)

0.775

71%

70%

0.091

p

TIRA-1

TIRA-2

n=104

n=140

0.119

59(15)

61(13)

0.188

0.946

79%

76%

0.676

0.161

p

0.581

primary (%)

58%

52%

55%

48%

63%

59%

secondary(%)

31%

32%

32%

33%

29%

29%

university(%)

11%

16%

13%

19%

8.2%

12%

education (yrs)

10.6 (2.1)

10.9 (2.2)

0.032

10.7(2.1)

11.1(2.3)

0.063

10.3(1.9)

10.6(2.1)

0.334

sick leave (%) *

49.5%

37.1%

0.009

46.2%

33.7%

0.024

57.4%

45.8%

0.198

DP (%)

10.4%

15.8%

0.087

8.8%

16.7%

0.037

14.0%

13.6%

0.939

SL and DP

54.7%

48.9%

0.217

51.1%

46.9%

0.455

63.6%

54.1%

0.275

DAS28

5.2 (1)

5.1 (1)

0.109

5.2 (1)

5.1 (1)

0.411

5.3(1)

5.0(1)

0.105

CRP(mg/L)

29(27)

26(30)

0.273

28(27)

24(28)

0.088

30(29)

32(32)

0.680

Pain (VAS)

48(25)

52(24)

0.016

48(23)

53(24)

0.010

48(27)

50(25)

0.580

65%

67%

0.556

64%

69%

0.252

67%

63%

0.533

61%

60%

0.742

62%

58%

0.448

59%

62%

0.602

0.9(0.6)

1.0(0.6)

0.009

0.9(0.6)

1.1(0.6)

0.006

0.8(0.5)

0.9(0.6)

0.499

Anti-CCP+ (%)
RF+ (%)
HAQ (0-3)

* including part-time sick leave and part-time disability pension
DP=disability pension; SL=sick leave; VAS= visual analogue scale (0-100); DAS28=28 joint-count
disease activity score; CRP=C-reactive protein; anti-CCP= antibodies against cyclic citrullinated
peptides; RF= IgM-class rheumatoid factor; HAQ=Health Assessment Questionnaire
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Women in TIRA-2 had higher pain and HAQ scores compared to TIRA-1, but there were no
differences in disease activity assessment between the two cohorts (table 1). The proportion
of patients on the different levels of DAS28, i.e. high, moderate, low and remission was
almost similar in the two cohorts at baseline (fig 1).

Figure 1. Baseline levels of DAS28 for women and men in in TIRA-1 and TIRA-2.

Age
Patients included in the TIRA-2 cohort 2006-09 were older than those recruited to the TIRA1 cohort 1996-98, 58 vs 56 years, although only at borderline significance level (p=0.05).
Women were significantly younger than men in both cohorts, 55 vs 59 in TIRA-1 (p=0.02)
and 57 vs 61 in TIRA-2 (p<0.01).
Marital status
Approximately 73% of the patients were living with a partner in both cohorts. The same level
of cohabiting was seen in the general population in 1996 as well as in 2006. A slightly higher
proportion of men were cohabiting compared to women, both in TIRA-1 and TIRA-2. In both
cohorts, younger patients were more likely to be single, but otherwise there were no
associations between marital status and other sociodemographic data.
Education
The educational level was higher in the TIRA-2 cohort, with an increasing number of patients
having reached university level. When comparing the educational level within the groups,
women had higher levels of education than men in both cohorts, but this reached
significance only in TIRA-2, with 19% of the women reaching university level compared to
12% of the men (p=0.03). The educational level in the general population had also increased
between 1996 and 2006. The level of education was however lower in both cohorts as
compared to the general population in 1996 as well as in 2006 (Fig 2). Educational level was
4

associated to age in both cohorts, with younger patients having higher levels of education
(p<0.0001). In both cohorts, fewer years of education was associated with increased levels
of disability pension (p<0.0001). In TIRA-2, low educational level was also associated with
increased sick leave (p<0.01).

100%
90%
80%
70%
60%

university
secondary

50%

primary
40%
30%

20%
10%
0%
TIRA 1
1996-98

TIRA 2
2006-09

Population Population
1997
2007

Figure 2. Educational level in TIRA-1 and TIRA-2 compared to educational level in the
general population adjusted for age and gender as in the 2 cohorts respectively.

Sick leave and disability pension
In TIRA-1, 113/317 (35.6%) were >65 years of age vs 151/436 (34.6%) in TIRA-2 (ns).
Hence, approximately 65% were below age of 65 in both cohorts. Age distribution of
patients in the two cohorts is shown in figure 3.
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Figure 3. Age distribution of patients in TIRA-1 and TIRA-2

Eighty per cent of them had an employment or were self-employed and 20% were either
unemployed or students or housewives or early work disabled due to other disease. This
distribution was almost exactly the same in both cohorts. The level of sick leave was higher
in the 1996-98 cohort, with 50% on sick leave at inclusion compared to 37% in the cohort
recruited 10 years later (p=0.009) (table 1). By contrast, the levels of disability pension were
higher in the TIRA-2 cohort, 16% vs 10% in TIRA-1, due to the increasing amount of women
being permanently work disabled. In TIRA-1, 9% of the women had disability pensions,
compared to 17% of women in TIRA-2 (p=0.04). Total absence from work was however,
similar in the 2 cohorts. The decrease in sick leave was also seen in the general population
(fig 4). Sick leave increased substantially between the periods in the general population but
was followed by a decrease and in the end of 2009, the average number of sick leave days
were almost halved, compared to number of sick leave days in 1996-08. The increase in DP
observed in TIRA-2 was also seen in the general population (fig 5). Disability pensions
increased between the periods in the general population. During the second period, disability
pensions decreased slightly but were still higher than during the first period. Sick leave and
disability pension was strongly associated with age. In both cohorts, older patients were
more likely to be on sick leave or having disability pension (p<0.0001).
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Figure 4. Patients with sick leave in TIRA-1 1996-98 and TIRA-2 2006-09 and in the general
population in Sweden 1994-2010.
0,25
DP at inclusion (% of TIRA)
DP in population (%)
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Figure 5. Disability pension in TIRA-1 1996-98, and TIRA-2 2006-09, and in the general
population in Sweden from 1994-2010.
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Detailed data on medication at time point of inclusion was not available, but the vast majority
of patients in both cohorts did not have any DMARD medication at all, at time point of first
rheumatologist visit. The proportion of patients being prescribed DMARDs at the first
rheumatologist visit was, however, substantially higher in TIRA2 compared to TIRA1, 92% vs
50% (p=<0.0001), and this will most likely have an impact on outcome and costs over the
following year.
A multivariate logistic regression model was performed and showed that high age and high
HAQ increased the odds of being on sick leave. Besides HAQ and age, being in the TIRA2
cohort was an independent factor of decreased sick leave, indicating that, besides HAQ and
age, societal changes are of importance.
Educational level, marital status, disease activity and laboratory tests were all non-significant
in the equation.

Discussion
The present study is a comparison between baseline socioeconomic and demographic
characteristics in two cohorts of patients with early RA, included 10 years apart, reflecting
the situation in Sweden in 1996-98 and in 2006-09. Patients in the ongoing TIRA-2 study are
presently being followed in the same manner as TIRA-1 and this offers a unique possibility to
compare the development in these two cohorts, included from basically the same catchment
area. There were some baseline differences between patients enrolled 1996-08 and those
enrolled 10 years later. Women in TIRA-2 had higher pain and HAQ scores compared to
TIRA-1, but otherwise there were no differences in disease activity between the two cohorts.
TIRA-2 patients were slightly older and better educated. They had lower levels of sick leave
and higher levels of disability pensions. Similar changes were, however, observed for all
variables in the general population at the same time. Multivariate logistic regression models
showed that high age and high HAQ increased the odds of being on sick leave, but besides
HAQ and age, being in the TIRA2 cohort was an independent factor of decreased sick leave.
This suggests that societal changes, besides HAQ and age, could be of importance.
Educational level, marital status, disease activity and laboratory tests were not associated
with levels of sick leave.
The slightly older age of patients in the 2006-09 cohort is not surprising, considering the
demographic changes that have occurred in Sweden during this period. The proportion of
the population in the high-risk ages for developing RA has grown and continues to do so
(www.scb.se).
The marital status was similar in the cohorts. Younger patients were more likely to be single,
but otherwise there were no associations between marital status and other socioeconomic
data. It has previously been reported that married women were more likely to stop working
compared to unmarried, possibly due to greater household demands or having a gainfully
employed spouse (16). In the present study, marital status was analyzed as co-habiting or
not co-habiting and the various reasons for being single, i.e. unmarried, divorced or
widowed, has not been taken in to account and no such associations were observed.
Despite the rising education levels both in the general Swedish population and among
patients with recent onset RA as shown here, the early RA patients were on average still
substantially less educated than the general population. In both cohorts, fewer years of
education was associated with higher levels of work disability and this is in line with previous
reports (17-19).
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The TIRA-2 cohort had a lower proportion of patients on sick leave and a higher proportion
of patients receiving DP compared toTIRA-1. Hence, there seems to be redistribution
between taking temporary sick leave days and receiving DP, which is more permanent. The
changing levels of sick leave and disability pension between the two cohorts were, however,
simultaneously seen in the general population, suggesting that the changes basically mirror
different possibilities of obtaining sick leave vs disability pension at different time points, in
the general population as well as in patients with RA (or other diseases). We do not know
exactly when the patients in TIRA-1 and in TIRA-2, obtained their disability pensions, and
some earlier disability pensions might have been associated with other reasons besides the
arthritis. Despite the various reasons and different time points, all the trends follow the trends
in the general population. Political circumstances associated with fluctuations in the national
economy have undoubtedly affected the possibilities to receive sickness benefits in Sweden.
Patients in the TIRA-1 cohort were recruited during a period when Sweden was slowly
recovering from a recession with a local financial crisis. In the general population, the
unemployment rates were high (9%~11%) while levels of sick leave and number of newly
granted disability pensions were slowly decreasing. During the inclusion of TIRA-2, the
Swedish economy was in a better shape, although the US financial crisis started to affect the
economy in the end of the period 2006-09. In the general population, unemployment levels
were low but increased towards the end of the period (6%~9%). Levels of sick leave in the
general population were slightly higher in 2006, compared to 1996-08, but dropped rapidly
during throughout the entire period 2006-09, while levels of DP remained on a higher level
2006-09 compared to 1996-08 (20). Hence, the patterns of sick leave and disability pensions
in the two cohorts basically followed the development in the general population.
Sick leave at baseline is a strong predictor of future permanent disability (21,22), but work
related factors, such as level of physical demand and job autonomy, also have a substantial
impact on patients’ ability to work (23,24). Patients with manual jobs are more likely to stop
working, while patients with white collar jobs are easier to replace in new jobs with less
demanding tasks (25,26). In the present study, formal education may be used as a surrogate
measure for work, assuming that patients with higher educational level have fewer physical
demands at work. Patterns of work participation have changed over the past ten years with
increased employment rates in older age groups as well as a decrease in physical demands
in many jobs (27). These changes might imply that RA-patients would remain longer in the
workforce. The levels of DP in the recent cohort did, however, not indicate this and despite
these societal changes, the total rate of work disability was still basically similar in the two
cohorts.
Although basically all changes between the cohorts follow similar changes in the general
population, the reasons for having DP at time point of inclusion are not entirely consistent,
since some DPs may have been granted for other reasons besides arthritis. This requires
further studies and will be evaluated henceforth.
The strength of the present study is our unique possibility to compare two cohorts of patients
with early RA, included from basically the same catchment area with ten years interval,
comparing possible demographic and socioeconomic differences between patients with early
RA diagnosed 1996 and 2006.
To conclude, the early RA patients in TIRA-2 were on average slightly older and better
educated. Sick leave was lower and DP was higher in TIRA-2 compared to TIRA-1. All
changes were however similar to contemporary changes in the general population.
Regression analyzes showed that being in the TIRA2 cohort was associated with decreased
sick leave, suggesting that, besides age and HAQ, societal factors are of importance.
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