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Work Disability in Rheumatoid Arthritis —
Development Over 15 Years and Evaluation of
Predictive Factors Over Time
KERSTIN EBERHARDT, BRITT-MARIE LARSSON, KERSTIN NIVED, and ELISABET LINDQVIST

ABSTRACT. Objective. To investigate work disability rates over 15 years in an early rheumatoid arthritis (RA) cohort
and to evaluate predictive factors during the course of the study.
Methods. All patients with early RA of working age (n = 148) were followed and treated at a team care
unit. Mean disease duration at inclusion was 1 year. Work characteristics and disease-related variables
were recorded annually. Logistic regression analyses were performed to identify predictors for work
disability after 5, 10, and 15 years.
Results. Work disability rates were 28%, 35%, 39%, and 44% at study start and after 5, 10, and 15
years, respectively. Forty-seven patients reduced working hours and 34 changed work tasks during the
study time. Older age, less education, heavy manual work, and much activity limitation assessed by
Health Assessment Questionnaire (HAQ) were predictors of work disability. Demographics and work
factors had best predictive value in the early phase, while HAQ was a strong predictor at all points in
time. Odds ratios for baseline HAQ, 5 year HAQ, and 10 year HAQ were 6.3, 9.6, and 4.1 for work dis-
ability after 5, 10, and 15 years, respectively.
Conclusion. The prevalence of work disability was 28% at inclusion. After 15 years’ followup the preva-
lence was 44%, which is lower than previously reported. HAQ was the single prognostic factor with
strong predictive value throughout the study. (First Release Feb 1 2007; J Rheumatol 2007;34:481–7)
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Work disability is a common adverse outcome of rheumatoid
arthritis (RA). This has a great influence on both the individ-
ual and society. Patients may, for instance, experience loss of
social role and lower self-esteem1. They may also have both
less income and more expenses2-5. Further, a large part of the
RA-related community costs are directly derived from work
disability6-8.

Work disability frequently occurs early in the course of the
disease. A number of prospective studies have shown that as
many as 20–35% of patients had to stop working due to their
arthritis within 2–3 years after disease onset9-12. After 6–10
years’ disease duration, the reported work disability rates have
varied from 22% and 42% in different study populations11-14.
Recent prospective early RA studies have so far not described
the development of work disability for 15 years or more.

However, 2 older longitudinal studies from the US and
Finland starting in the 1960s and 1970s, respectively, have
shown work disability rates between 60% and 90% after
15–20 years10,15.

It might be difficult to compare results between countries
due to, for instance, differences in populations, flexibility of
the labor market, and social security systems. It is therefore
essential to perform comprehensive assessment of work dis-
ability in different countries.

To facilitate prevention of work disability numerous inves-
tigations have tried to identify prognostic factors. Older age,
physically demanding work, low education, and high levels of
self-assessed activity limitation have been the most important
risk factors for withdrawal from the labor force9,11-14,16,17. On
the other hand, biomedical variables have been mainly asso-
ciative with modest power to predict work disability12,18.
Emotional distress may also influence work ability, but the
predictive value has been limited9,17. 

In the management of patients it is important to have
knowledge about the usefulness of different prognostic factors
during the course of the disease. The literature regarding this
is sparse.

At the Department of Rheumatology in Lund, Southern
Sweden, we have an ongoing prospective early RA study. All
patients have now been followed and also received team care
for 15 years. We report the development of work disability in
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detail during the entire followup time in all patients of work-
ing age at study start. Further, we evaluated the value of dif-
ferent predictive factors during the course of the study.

MATERIALS AND METHODS
Patients. All patients with definite RA19 more than 18 years of age and dis-
ease duration less than 24 months were included in a prospective study in
1985-89. Most patients were referred from primary care as a result of a spe-
cial campaign to recruit cases of recent onset20. One hundred forty-eight
(81%) of a total 183 patients were available for the labor market and consti-
tute the present study group. Disease duration was mean 11.1 (SD 6.1) months
at study start.

The patients were followed at least once a year at a team care unit. 

Assessment of personal and disease state factors. Joint inflammation was
assessed by active joint count (defined as swollen and either tender or painful
on motion). The 50 joints evaluated included all but 2 from the Ritchie index
(subtalar joints and neck)21.

Pain during the last week and general health were estimated on visual ana-
log scales (VAS). These scales were horizontal and had a length of 100 mm.
The VAS values in millimeters were multiplied by 3 and then divided by 100,
thus giving a range of 0–3 for each scale.

Activity limitations were assessed by a validated Swedish version of the
Stanford Health Assessment Questionnaire (HAQ) disability index22.

Radiographic damage was evaluated according to Larsen and Dale23. The
scoring procedure has been described in detail elsewhere24. Briefly, 32 joints
in hands and feet were evaluated and each joint was compared to a standard
reference radiograph. Changes were graded from 0 to 5 as follows: 0, normal;
1, joint space narrowing, soft tissue swelling, or periarticular osteoporosis;
2–5, increasing degree of erosions and destruction. A joint damage score was
calculated by summing all scores, the wrists multiplied by 5, resulting in a
range of 0–200.

The Symptom Checklist SCL-90 was applied to evaluate emotional dis-
tress during the first 5 years. From this test we used 38 items measuring the
dimensions of depression, anxiety, interpersonal sensitivity, and feelings of
guilt. As these dimensions are highly correlated, a composite index of distress
was formed by averaging the scores of all items. The patients rated their
degree of distress on a 5-point scale ranging from 0 (not at all) to 4 (extreme-
ly). The psychological tests were as described25. 

Education level was scored on a 3-point scale (≤ 9, 10–11, ≥ 12 yrs).

Assessment of work conditions. We defined work disability as inability to
work at all due to arthritis.

The patients evaluated their physical work load on a 3-point scale (very
much/rather much/not at all). The social worker was present during this rat-
ing and besides telling their occupational title the patients could discuss their
work tasks. 

Change of work situation was recorded continuously during the study
period. 

All team members performed vocational assessment at each visit. This
included systematic evaluation of problems at work and development of indi-
vidual solutions.

Social security system. If work disability is supposed to last more than 1 year
a patient can get a disability pension. This pension is at first temporary and is
reconsidered mostly at 2-year intervals, 2–3 times before becoming perma-
nent. The employer has a responsibility to offer an adapted job if possible.

Treatment. Multidisciplinary team care was administered according to com-
mon principles. The team consisted of a physiotherapist, an occupational ther-
apist, a social worker, and a rheumatologist. Each team member could if nec-
essary provide or administer different treatments and social and psychologi-
cal support.

Patients with active disease were offered treatment with disease modify-
ing antirheumatic drugs (DMARD). The pharmacological treatment strategy
changed with time. In the early years of the study most patients were treated
with D-penicillamine or antimalarials, while during the last years methotrex-

ate was most commonly used. Eighty-four percent of the patients were pre-
scribed treatment with DMARD at some time during the study period. About
50% received low-dose oral glucocorticoids. Five patients had received bio-
logical agents.

Statistical analyses. Comparisons between patients working or not at study
start and study finish were analyzed with the Mann-Whitney test or chi-
square test when appropriate. The same tests were used to compare baseline
and followup data between the 63 patients who remained in the study all 15
years and those who left the working force at earlier stages.

Three subsequent logistic multiple regressions were applied to identify
predictors of work disability after 5, 10, and 15 years, respectively. The 5-year
analysis was performed with independent variables obtained at baseline, the
10-year analysis with variables obtained after 5 years, and the 15-year analy-
sis with variables obtained after 10 years. Data from all patients in working
age at each timepoint were taken into account. 

Classification tables and the goodness-of-fit chi-square were used to test
the validity of the models.

RESULTS
Development of disability. Figure 1 shows the development of
work disability over 15 years in 148 patients of working age
at study start. After 15 years, 63 patients remained in the
study. During the followup time, 69 patients had retired at nor-
mal age. Sixteen patients of working age had dropped out of
the study at different points in time (11 had died and 5 moved
away). At study start, work disability rate was 28%, after 5
years 35%, after 10 years 39%, and after 15 years 44%.

Figure 2 shows the development of work disability in the
subgroup of 63 patients who were followed during the entire
study period. Disability rates were lower then for the whole
patient sample during the first 10 years (19% both at study
start and after 5 years, and 24% after 10 years). At study start
these 63 patients were compared to the other 85 patients, who
were significantly younger [p = 0.000; median (interquartile
range) 41 (37–46) yrs vs 54 (50–58) yrs], they were signifi-
cantly more often men (p < 0.05), and they had a significant-
ly higher education level (p = 0.000). There were no signifi-
cant differences in disease state variables.

Work disability progressed most from onset of the disease
until inclusion in the study. Most patients who became unable
to work remained so during the whole observation period.
However, there was a small group of 18 patients who regained
work ability, most of them during the first 3 years.

Vocational measures. As a consequence of the vocational
assessment at each followup visit, different measures were
taken by the team members. The patients could get assistive
devices and splints. They could get advice about adjustment
of working methods, pace of work, or reduction of working
hours. They could get psychological support to cope with their
work situation and sometimes encouragement to get another
occupation. On a few occasions, workplace visits were per-
formed. If necessary, a patient could be referred to company
health services for workplace adjustment and equipment and
also for change of work tasks. The different measures to try to
keep the patient in the labor force were unfortunately not
specifically recorded.
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Figure 1. Development of work disability over 15 years in 148 patients with early RA with mean disease
duration of 1 year at study start. The number of patients still of working age each observation year is shown
below.

Figure 2. Development of work disability in the 63 patients with early RA who were followed all 15 years.
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Forty-seven patients had to reduce working hours and 34
patients had to change work tasks during the observation peri-
od. The number of patients who could keep a job with a heavy
physical load decreased rapidly with time. After 10 years only
3 patients had such a job and after 15 years, none. Of those
who were still employed at the end of the study, 62% had
changed work conditions due to their arthritis.

During the entire observation period all but 9 patients were
able to keep the same employer and, if necessary, able to get
fewer working hours and/or different work tasks at their for-
mer job.

Comparisons between patients working or not at study start
and finish. Table 1 shows demographics, work load, and dis-
ease state divided by work capacity for all patients at study
start. Patients not working were older, had less education, and
more often had physically demanding work. They had more
active disease and more activity limitations, but not more radi-
ographic changes or higher levels of emotional distress.
Education level was significantly associated both to physical
work load and to older age (p < 0.001). 

Table 2 shows demographics and disease state variables by
work capacity at study finish. The demographic pattern had
changed. Age and education level did not differ any longer.
However, a significantly higher number of men worked.
There was no significant difference in any disease state vari-
able between the sexes. Compared to baseline, disease-related
variables did not show the same pronounced difference
between patients working and those not working.

There was no difference in degree of emotional distress
measured by SCL-90 during the first 5 years, but patients who
had made work transitions due to their arthritis had signifi-
cantly higher levels of emotional distress after 5 years (p <
0.05).

Prediction. Table 3 shows the logistic regression models with
“working or not” as dependent variable at Year 5, 10, and 15.
Demographics, work-related factors, and the different clinical,
psychological, laboratory, and radiographic data at baseline
and at Years 5 and 10 were entered as independent variables
in the 3 subsequent models. We considered prediction of work
disability at 5-year intervals clinically useful. Throughout the
study, the HAQ score was the only disease-related variable
that turned out to be significant in the predictive models. The
odds ratios were high at all points in time. Age was only sig-
nificant in the 5-year model, but tended to contribute to pre-
diction at Years 10 and 15 as well. As physical work load and
education level were highly correlated, only one of these vari-
ables could be selected in the same logistic model. Physical
demands had better predictive power at baseline and were
entered in the 5-year model. If removed, education level
became significant with an odds ratio of 3.5 (95% confidence
interval 1.1–11.2). Table 4 shows the classification accuracy
of the 3 best models.

Radiographic changes (baseline, 5 and 10 years) had no
predictive power at any point in time. Emotional distress
measured at baseline and Year 5 did not contribute to the pre-
diction.

DISCUSSION
A main finding in this study is that work disability rate after
15 years was considerably lower than previously reported in
older studies10,15. More active treatment and team care may
have contributed to the better outcome.

Another important observation putting much emphasis on
the significance of very early interventions was that work dis-
ability rate increased rapidly during the first year of the dis-
ease. This was reported already in 1993 for a subsample of our
patients26 and is now confirmed in the entire cohort. The find-
ing is in agreement with others9-12. Work disability rates in
this cohort during the following 10 years were in the main in
keeping with other prospective studies in the same period11-14.

All the studies performed in many different countries show
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Table 1. Demographics, work load and different clinical, laboratory and
radiographic data divided by work status at study start in 148 patients with
early RA. Mean disease duration was about 1 year. Continuous variables
are given as median (interquartile range) and frequencies as numbers.

Working Not Working p
(n = 107) (n = 41)

Age, yrs 48 (40–53) 54 (46–59) 0.001
Men/women 38/68 15/27 NS
Educational level 53/21/33 30/4/7 < 0.05
(≤ 9/10–11/≥ 12 yrs)
HAQ (0–3) 0.7 (0.4–1.0) 1.0 (0.7–1.4) < 0.001
Pain (0–3) 1.2 (0.7–1.6) 1.4 (1.2–1.7) < 0.05
General health (0–3) 1.5 (0.8–1.7) 1.6 (1.5–1.8) < 0.05
Emotional distress (0–4) 0.3 (0.2–0.6) 0.4 (0.2–0.7) NS
Active joint count (0–50) 5 (3–9) 7 (4–14) 0.01
ESR 24 (10–38) 41 (28–76) < 0.001
Rheumatoid factor (neg/pos) 32/75 5/36 < 0.05
Joint damage score (0–200) 5 (2–9) 7 (3–15) NS
Physical work load 38/36/33 28/10/3 0.001
(very much/rather much/not at all)

HAQ: Health Assessment Questionnaire; ESR: erythrocyte sedimentation rate.

Table 2. Comparison of demographics and disease state variables between
patients working or not after 15 years.

Working Not Working p
(n = 34) (n = 29)

Age, yrs 39 (30–44) 42 (38–47) 0.09
Men/women 12/23 3/25 < 0.05
Educational level 11/9/16 9/5/13 NS
(≤ 9/10–11/≥ 12 yrs)
HAQ (0–3) 0.8 (0.4–1.2) 1.4 (0.9–1.9) < 0.01
Pain (0–3) 0.9 (0.5–1.4) 1.1 (0.6–1.6) NS
General health (0–3) 0.9 (0.7–1.5) 1.4 (0.8–1.6) NS
Active joint count (0–50) 1 (0–4) 3 (0–5) NS
ESR 14 (8–25) 26 (12–49) < 0.05
Rheumatoid factor (neg/pos) 11/23 6/23 NS

HAQ: Health Assessment Questionnaire.
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that work disability is a serious and common problem for
patients with RA. The information including our own is very
important as a reference for future intervention studies. At
present it might become useful, for instance, in the assessment
of the value of biological drugs. There are some indications
that these effective but expensive drugs will improve work
disability rates in the short time perspective27. Taking into
account that work disability is the major source of RA-related
costs for society6-8, treatment with biological drugs may in the
long run lead to savings that will offset the very high drug
costs.

The impact of the disease on work capacity is also reflect-
ed by the substantial number of patients who had to change
occupational role over the years. This common occurrence of
work transitions is confirmed by others28,29.

It is notable that almost all our patients could keep the
same employer. This stability, which is part of employee secu-
rity in Sweden, was probably crucial to delay the dropping out
from the active labor force.

Vocational assessment in team care was possibly also an
essential factor to keep the patients employed as long as pos-
sible. Some previous studies have indicated that employees
with RA were satisfied with advice and measures taken by
health professionals and that these helped them to maintain
work30,31.

In accord with previous findings, older age, high physical
demands at work, low education level, and a high degree of
activity limitation were the best predictors of work disabili-
ty9,11-14,16,17,32. The prospective study design gave an oppor-
tunity to assess the usefulness of the predictors at different
points in time during followup. In this study the HAQ proved
to be clinically very useful. Throughout the study it was a sta-
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Table 3A. Logistic regression model with work capacity as dependent variable in 128 patients who remained in
the study after 5 years. 83 patients were working and 45 were not. Demographics, work load and clinical, labo-
ratory, and radiographic data at baseline were entered as independent variables. Only variables with p ≤ 0.10
are shown.

Variable B SE Sign Exp (B) 95% CI for exp (B)
Lower Upper
bound bound

HAQ at baseline 1.80 0.51 0.000 6.30 2.30 16.90
Age at onset 0.17 0.04 0.000 1.18 1.10 1.30
Work load (no demands –1.49 0.65 0.02 0.23 0.10 0.80
compared to much demands)
Work load (rather much demands –1.24 0.59 0.04 0.29 0.09 0.92
compared to much demands)

Table 3B. Same as A but work capacity after 10 years as dependent variable and demographics and disease state
data at 5 years as independent variables. 62 patients were working and 39 were not after 10 years.

Variable B SE Sign Exp (B) 95% CI for exp (B)
Lower Upper
bound bound

Age at onset 0.06 0.04 0.10 1.06 0.99 1.14
Educational level (high level 1.37 0.66 0.04 3.95 1.09 14.3
compared to low level)
HAQ at year 5 2.70 0.65 0.000 9.56 2.98 30.67

Table 3C.  Same as A but work capacity after 15 years as dependent variable and demographics and disease state
data at year 10 as independent variables. 34 patients were working and 29 were not after 15 years.

Variable B SE Sign Exp (B) 95% CI for exp (B)
Lower Upper
bound bound

Age at onset 0.06 0.04 0.09 1.10 0.99 1.20
HAQ at year 10 1.41 0.50 0.005 4.10 1.60 11.0

Table 4. Classification tables for the 3 subsequent logistic regression mod-
els. The percentage of patients correctly classified as working or not at
each timepoint is shown.

Predictive model Working Not Working

Year 5 86% 68%
Year 10 85% 68%
Year 15 80% 63%
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ble and very strong predictor of work disability. This could
perhaps partly be explained by the fact that the HAQ is a
complex measure, assessing not only pain and disease activi-
ty but also issues related to personality traits and emotional
status33. 

The effect of age is shown in Figure 2, illustrating much
lower disability rates in the youngest patient group. The
largest effect of age on work capacity occurred during the first
year after disease onset. It was very difficult for older patients
with less education and physically demanding jobs to adjust
the work conditions or find other job alternatives. During fol-
lowup, the further contribution of age to prediction of work
disability was small. Education level had predictive power
only during the first 10 years, probably reflecting the strong
association between age and education level among our
patients.

In our study, the patients themselves rated physical
demands at work and could discuss their work tasks with the
social worker. This probably gave a more accurate rating than
use of an occupational title only. Physical demands at work
could apparently be used as a prognostic factor only at base-
line, when it had a strong predictive power for work disabili-
ty after 5 years. The further importance of this factor is under-
lined by the fact that almost all patients who managed to stay
employed during the followup time had achieved adjustment
of work tasks. The high dropout rate from the labor force dur-
ing the first year suggests that patients with physically
demanding jobs should get support at once to adjust work con-
ditions or find job alternatives. These measures should prefer-
ably be taken before work loss, as vocational rehabilitation is
most efficient if the patient is still employed34.

Active joint count, pain score, and laboratory measures at
baseline were associated with work status, but had no predic-
tive value, supporting findings in some previous studies12,18.
However, in other studies one or the other of these variables
have contributed to the prediction11,13,17.

Radiographic changes had no predictive value. The nega-
tive finding is in accordance with Callahan, et al18 and
Reisine, et al32, but is in contrast to other results from other
investigators10,11,13,14. The diverging results, besides being
from different study populations, may partly be explained by
different methods to assess radiographic findings.

The level of emotional distress, which was assessed during
the first 5 years, was in general low, with only a minority
(12%) showing continuously high levels of stress25. This
could be one explanation of the lack of association to work
disability. A few previous studies have found a modest pre-
dictive value of emotional distress9,17. Novel measures of, for
instance, coping style and helplessness may have better prog-
nostic value, as found in some recent studies16,35,36.

It is noteworthy that patients in our study who had made
work transitions had higher levels of emotional distress after
5 years, indicating a need for more psychological support.

At study finish (Table 2) differences in age and education

level between patients working or not working had disap-
peared. However, a higher proportion of men were still
employed, which is in accord with recent findings16,36. A pos-
sible explanation could be that women in general take more
responsibility for housekeeping activities and children. There
might also be a difference in work characteristics, with
women having lower autonomy, lower income, and higher
demands at work36,37. Differences in disease-related variables
were less pronounced after 15 years than at study start, prob-
ably reflecting that patients with active disease were treated
with DMARD.

To conclude, in this early RA cohort the prevalence of
work disability was 28% at inclusion. After 15 years, the work
disability rate had risen to 44%, which is lower than previ-
ously reported. Forty-seven patients had to reduce working
hours and 34 had to change work tasks due to arthritis during
the observation period. Almost all patients kept the same
employer. Demographic and work factors contributed to pre-
diction of work disability mainly in the beginning of the study,
while the HAQ score was a strong predictor during the whole
followup time.
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