
Labour force participation among patients with
rheumatoid arthritis

Astrid M J Chorus, Harald S Miedema, Cees J Wevers, Sjef van der Linden

Abstract
Objectives—To assess work history and
labour force participation among patients
with rheumatoid arthritis (RA) in the
Netherlands.
Methods—A random sample of 1056 pa-
tients with RA aged 16–59 years from 17
rheumatology practices in the Nether-
lands was examined. Data on disease
status and outcome were obtained by a
questionnaire including standardised in-
struments, such as the Rapid Assessment
of Disease Activity in Rheumatology
(RADAR) and RAND-36 questionnaires.
Labour force participation was defined as
having a paid job.
Results—Of the study group with a mean
disease duration of 12 years, 35.7% held a
paid job (men 56.7%; women 27.7%).
When standardised for age, sex, and
educational level, the labour force partici-
pation of patients with RA was 61.2%
compared with 65.5% for the general
population, which was not statistically sig-
nificant. Disease duration of six years and
more was negatively associated with la-
bour force participation.
Conclusions—After controlling for the
confounding eVects of age, sex, and educa-
tion, the labour force participation of
patients with RA in the Netherlands is
only slightly lower than that of the general
population.
(Ann Rheum Dis 2000;59:549–554)

Paid employment has an important role in daily
life, and this is true also for people with chronic
diseases. Work provides not only social status
and income but is also valued for its social sup-
port and social distraction. Having a paid job
can have positive eVects on wellbeing and qual-
ity of life.1 2 On the other hand, maintaining
work may require a lot of extra energy for people
with chronic diseases, which might have negative
eVects on their health and work status.

One of the chronic diseases prevalent in
those of working age is rheumatoid arthritis
(RA). In the Netherlands, estimates of the
prevalence indicate that between 0.7% and
0.9% of the adult population is aVected by RA,
based on the 1958 American College of Rheu-
matology (ACR) criteria.3 The prevalence
increases with age, and is higher in women than
in men; the overall sex ratio is about 2–3 to 1.4–6

RA is a systemic autoimmune disorder of
unknown cause with features that diVer between
individual patients but may also vary from time
to time within one single patient.7 8 Its major
distinctive feature is chronic, symmetrical, and
erosive synovitis of peripheral joints, including

hands and feet. Although the severity of the joint
disease may fluctuate over time, the most
common outcome of established disease is pro-
gressive development of various degrees of joint
destruction, deformity, immobility, pain, fatigue,
depression, and anxiety.

Rheumatoid arthritis has a multidimensional
impact on peoples’ lives, which can result in
handicaps and disabilities, such as diYculties
in performing activities of daily life, and work
loss.9–11 Labour force participation (that is, the
proportion of people having a paid job) was
found to be reduced among patients with RA,
even at an early stage of disease, ranging from
40% to 50%.1 12

To assess work history and labour force par-
ticipation of patients with RA, we conducted a
cross sectional study among a representative
sample of Dutch patients with RA attending
rheumatology outpatient clinics.

Methods
SAMPLE SELECTION

The source study group was derived from the
nationwide Standardised Diagnosis Register of
Rheumatic Diseases (SDR), a representative
database of outpatients visiting a rheumatolo-
gist.13 The SDR database contains information
on the patient population of 80% of all
rheumatologists working in the Netherlands. In
the SDR, diagnoses of visiting patients are
recorded every year by rheumatologists. Par-
ticipating rheumatologists are instructed to
apply the 1987 classification criteria of the
ACR.3 The SDR provides an option of
registering the seven items of the ACR criteria
explicitly, which was done by some of the par-
ticipants. A geographically representative sam-
ple of 35 rheumatologists (37% of all SDR
rheumatologists), working in 17 practices
(52% of all SDR practices) throughout the
Netherlands was included in this study. From
these practices, a random sample of patients
diagnosed as having RA, aged 16–59 years in
1996 and registered in 1994 in the SDR, was
selected. Because RA is more prevalent in
women and in older people, a rated sampling
procedure was followed to obtain suYcient
numbers of male patients and of younger
patients. Therefore, the sampling procedure for
men was inclusion of all patients aged 16–50,
and a random selection of 75% of the patients
aged 51–59. For the women all patients aged
16–40 were included, and a random selection
of 50% of the patients aged 41–50 and of 40%
of those aged 51–59. In total, 1693 patients
with RA were selected for our study (635 men,
1058 women).

All patients were sent a letter by their own
rheumatologist with information about the
study on “Abilities of persons with rheumatoid
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arthritis”. They were invited to indicate their
willingness to participate by sending a com-
pleted form to the TNO Institute addressing
two questions to obtain information on the
current work status. Patients not willing to par-
ticipate were kindly asked to return this form
anonymously and to give reasons for non-
participation. Only 5% returned a negative
response form, of whom fewer than a quarter
gave any reason for non-participation. These
methods were approved by the medical ethical
committee of TNO and were in accordance
with the privacy law in the Netherlands.

After two reminders, a total of 1056 patients
with RA (62% of the initial cohort) returned a
completed questionnaire. Those patients are
called the participants. Patients who did not
respond or who responded negatively are called
the non-participants. Seventy three per cent of
the participants were female with a mean age of
49.0. Age and sex did not diVer significantly
between participants and non-participants
(73% of the non-participants were female with
a mean age of 49.1). The SDR data showed
that 53% of both the participants and non-
participants satisfied four or more of the ACR
criteria.3 For the remaining 47% of both the
participants and the non-participants informa-
tion on ACR criteria was lacking or incomplete
in the SDR. To validate the diagnosis RA,
medical files of a random sample of 20% (201
patients) of the participating patients were
checked by rheumatologists for the presence of
ACR criteria at the time of the study. It was
found that 152 (76%) had four or more of the
criteria and 165 (82%) were currently using
disease modifying antirheumatic drugs.

DATA COLLECTION

A self administered questionnaire covering
sociodemographics (age, sex, highest attained
level of education, type of income), disease
characteristics, functional abilities in daily life,
general health, and current work situation was
completed.

Disease characteristics
Disease activity was assessed by a Dutch trans-
lation of the Rapid Assessment of Disease
Activity in Rheumatology (RADAR), a brief
self administered questionnaire, designed to
provide valid, interpretable clinical information
of patients with RA.14 The forward and
backward translated RADAR questionnaire
contains five questions relevant to disease
activity (arthritis activity today; arthritis activ-
ity over the past six months; arthritis pain
today; duration of morning stiVness; and joint
tenderness today). From these five questions
an index was calculated, the so-called Rheuma-
toid Arthritis Disease Activity Index (RADAI).
This index was found to be a highly reliable
and valid self administered measure of disease
activity for clinical, health services, and epide-
miological research.15 The scores of RADAI
may range from 0 to 10. Higher scores indicate
more disease activity.

Patients were also asked about their age at
the time RA was diagnosed. To assess disease
duration, age at diagnosis of RA was subtracted

from the age at time of completing the
questionnaire.

Work history and labour force participation
Work history was assessed on the basis of two
variables. Respondents indicated whether or
not they had a paid job at the time of diagnosis,
and indicated what their current work status
was (whether they had a paid job at the time of
the study, they had left the labour force
(because of RA or any other reason), or had
never had a paid job). Labour force participa-
tion was defined as having a paid job at the time
of the study.

Activities in daily life
To assess functional abilities in daily life a vali-
dated Dutch version of the Health Assessment
Questionnaire16 was used, containing 20 items
addressing eight dimensions of activities in
daily life (dressing and grooming; arising;
eating; walking; hygiene; reaching; gripping;
other household activities). Each item is scored
0–3 (0 = without any diYculty; 1 = with some
diYculty; 2 = with much diYculty or with help
from another person or with a device; 3 = not
able to do). An overall score is calculated as the
mean score of the eight scores obtained for the
dimensions separately.

Quality of life
Information about health related quality of life
was obtained by a validated Dutch translation
of the RAND-36,17 18 a standardised question-
naire referring to eight dimensions (physical
functioning; social functioning; role impair-
ment due to physical functioning; role impair-
ment due to social functioning; mental health;
bodily pain; vitality; and general health), and
changes in health over the past year. The
RAND-36 is quite similar to the internationally
widely used SF-36, for which a Dutch transla-
tion had not yet been validated at the time of
our study. The scores for the separate dimen-
sions of the RAND-36 can vary from 0 to 100.
Lower scores indicate worse outcomes.

DATA ANALYSIS

Work history of the total study group was
examined to give an overall impression of the
working career of people with RA. Further-
more, patient characteristics of the study group
were analysed both for working and non-
working patients. Statistical diVerences in
means and proportions were tested with the
CSAMPLE module of the statistical package
Epi Info, version 6.02.19 The CSAMPLE mod-
ule computes means or proportions with
standard errors and 95% confidence limits for
studies in which the data did not come from a
simple random sample.

Next, labour force participation of patients
with RA was studied for the whole group with
RA and stratified for age, sex, and educational
level. The highest attained educational level
was separated into three categories: primary,
secondary, and vocational colleges/university
level. Age, sex, and educational level are well
known determinants of labour force participa-
tion. Therefore, to enable better comparison
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with reference data of labour force participa-
tion for the general Dutch population, we
adjusted the age-sex-educational level distribu-
tion in the study group to the distribution in
the general Dutch population by using the
direct standardisation method.20

To study the independent eVect of disease
duration on the labour force participation, age-
sex-educational level specific proportions of
having work in our study group were compared
with those in the general population by using
an indirect method of standardisation (based
on the method for obtaining the Standardised
Morbidity Ratio and its variance). Therefore,
we calculated for our study group ratios of the
observed (O) and expected (E) number of
working people for evenly spaced five-year cat-
egories of disease duration. Because of our
study design the first category ranges from two
to five years of disease duration. Expected

numbers of labour force participation were
computed with age, sex, and educational level
labour force participation reference data for the
general Dutch population.20 The O/E ratio is
the ratio of the observed number of patients
with RA with a paid job to the number
expected. This ratio could be interpreted as the
relative chance of patients with RA having a
paid job compared with the general Dutch
population, adjusted for age, sex, and educa-
tional level. A rate ratio of 1.0 indicates that the
proportion of patients with RA working is the
same as that in the general population. A rate
ratio of less than 1.0 indicates that the propor-
tion of patients with RA working is less than
that in the general population, and a rate ratio
of more than 1.0 indicates that the proportion
of patients with RA working is more than that
in the general population. To examine statisti-
cally significant diVerences between the group
with RA and the general population we
obtained the variances of the O/E ratios, and
estimated their 95% confidence intervals (O/
E±1.96 × var (O/E)). If a rate ratio of 1.0 is
included in the interval, this implies that the
estimate is not statistically significant at the
0.05 á level.21 22 These analyses were performed
with the statistical package SPSS for Windows,
release 6.1.3.23

Results
Figure 1 presents the work history of the
patients with RA from the year of diagnosis
until the time of study in 1996. At the time of
diagnosis of RA, the work situation was
unknown for 11.6% patients. Overall, 68.2% of
the study group had a paid job, at least tempo-
rarily, at some time after being diagnosed with
RA. In 1996, 35.7% still held a paid job, 54.7%
of the total population stopped working, of
whom 40% stopped working because of RA
(this is 22.7% of the total group with RA), and
9.6% had never had a paid job. The mean dis-
ease duration of the population was 11.9 years,
varying from two years to 32. The mean dura-
tion of working after being diagnosed with RA
was 7.2 years, varying from 0 years to 32.

Table 1 presents patient characteristics,
disease status, and outcome of the total study
group, and of the working and non-working
study group.

It was found that on average patients with
RA who were younger, male, or more highly
educated were more likely to be working
(p<0.05). In this group of patients RA was
more recently diagnosed and disease activity
was significantly less than among patients
without a paid job. Working patients had
significantly fewer disabilities and a better
quality of life than patients who did not work—
their physical functioning was better and their
role impairment was less.

The crude labour force participation of
patients with RA was 35.7% (56.7% in men
and 27.7% in women) (table 2). To assess the
labour market position of patients with RA in
the Netherlands we compared our study group
with the general Dutch population of working
age (16–59 years). Our study group had a
higher mean age and contained more womenFigure 1 Work history of 1056 patients with rheumatoid arthritis (RA).

28.5%
Working Having a paid job

20.5%
Stopped working

owing to RA
Having no paid job

9.3%
Stopped working

owing to other
reasons

Having no paid job

58.3%
Having a paid job

2.9%
Working Having a paid job

0.5%
Worked and

stopped owing to
other reasons

Having no paid job

0.6%
Worked and

stopped working
owing to RA

Having no paid job

16.5%
Stopped working
before diagnosis

Having no paid job

9.6%
Never worked

at any time
Having no paid job

30.1%
Having no paid job

4.3%
Working Having a paid job

1.6%
Working and

stopped working
owing to RA

Having no paid job

5.7%
Stopped working

before or after
diagnosis

Having no paid job

11.6%
Work status

unknown

Work status at year
of diagnosis

Years between diagnosis
and time of study

Work status at
time of study
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and fewer higher educated people. This was to
be expected because the peak incidence of RA
occurs between the ages of 40 and 60, and
because of the higher prevalence of RA in
women than in men.

When the overall standardised labour force
participation rates for male and female patients
with RA were calculated it was shown that the
sex-specific labour force participation rates for
those with RA were not statistically signifi-
cantly lower than the same rates for the general
Dutch population. Therefore, the overall
standardised labour force participation of the
group with RA was not significantly diVerent
from that of the general Dutch population. The
overall standardised labour force participation
of RA was 61.2% (95% CI 55.7% to 66.7%)

compared with 65.5% for the general Dutch
population. However, clear diVerences were
seen when educational levels were taken into
account.

For patients with RA with a primary level of
education, labour force participation was
significantly reduced only for men in the age
categories 20–29, 40–49, and 50–59 compared
with the general population. For both male and
female patients with a secondary school level of
education, it was found that labour force
participation was only significantly reduced in
the highest age category. For patients with RA
with a high level of education, labour force
participation was significantly reduced only for
women in the age categories 40–49 and 50–59.

Figure 2 shows the relation between disease
duration and labour force participation in
patients with RA as rate ratios and their 95%
CI. It shows that patients with RA with disease
duration of six years or more have significantly
fewer paid jobs than people in the general
Dutch population of the same age, sex, and
educational level. The proportion of working
people in patients with RA with a disease dura-
tion of 6–10 years is 1.1 times less than in the
general population, 1.3 times less in patients
with a disease duration of 11–15 years, 1.6
times less in patients with disease duration of
16–20 years, and 1.8 times less in patients with
disease duration of 21 years or more.

Table 1 Patient characteristics, disease status, and outcome of 1056 patients with RA

Total RA population
(n=1056)

Patients with RA with a
paid job (35.7%)

Patients with RA without a
paid job (64.3%)

Age ( years), mean (95% CI) 49.0 (48.5 to 49.5) 45.8 (45.0 to 46.7) 50.7 (50.1 to 51.3)
Sex, % men (95% CI) 27.7 (25.2 to 30.1) 43.9 (39.2 to 48.7) 18.6 (15.8 to 21.4)
High vocational colleges/university, % (95% CI) 12.1 (10.1 to 14.2) 20.2 (16.2 to 24.1) 7.5 (5.4 to 9.8)
Disease duration (years), mean (95% CI) 11.9 (11.4 to 12.5) 9.9 (9.2 to 10.6) 12.9 (12.3 to 13.8)
Disease activity ( RADAI, 0–10), mean (95% CI) 4.2 (4.1 to 4.4) 3.5 (3.3 to 3.7) 4.6 (4.5 to 4.8)
Disability score (HAQ, 0–3), mean (95% CI) 1.00 (0.96 to 1.05) 0.7 (0.60 to 0.72) 1.2 (1.13 to 1.26)
Quality of life (RAND-36, 0–100), mean (95% CI)

Physical functioning 49.2 (47.2 to 50.8) 62.2 (59.7 to 64.6) 42.0 (40.0 to 44.1)
Role impairment due to physical functioning 44.5 (41.9 to 47.3) 60.0 (55.7 to 64.2) 34.9 (31.1 to 38.7)
Social functioning 72.5 (70.9 to 74.0) 80.2 (78.1 to 82.2) 68.1 (66.1 to 70.2)
Role impairment due to social functioning 74.6 (71.9 to 77.3) 84.9 (81.6 to 88.1) 68.4 (64.5 to 72.3)
Mental health 72.2 (71.0 to 73.4) 77.0 (75.3 to 78.6) 69.5 (68.0 to 71.1)
Reduced vitality 53.4 (52.2 to 54.7) 58.3 (56.5 to 60.1) 50.7 (49.0 to 52.4)
Painlessness 55.7 (54.3 to 57.0) 63.7 (61.7 to 65.7) 51.2 (49.4 to 53.0)
General health
Changes in health over the past year

49.7 (48.4 to 51.1)
38.8 (37.6 to 39.9)

55.3 (53.3 to 57.2)
41.6 (39.9 to 43.4)

46.6 (44.8 to 48.4)
37.1 (35.6 to 38.7)

Table 2 Labour force participation (LFP) and 95% confidence intervals (CI) among 1056 patients with RA compared with reference data from the
general Dutch population20

Highest educational level
Age category
(years)

LFP rate of men with
RA (95% CI)

LFP rate of general
male population

LFP rate of women
with RA (95% CI)

LFP rate of general
female population

Overall (crude) All 56.7 (51.8 to 61.7) 27.7 (24.3 to 31.2)

Overall (standardised) All 74.3 (64.3 to 84.3) 81.0 47.6 (43.2 to 52.1) 50.1

Primary school 20–29 0 66.3 22.2 (0.0 to 49.1) 26.6
30–39 77.8 (50.9 to 100) 71.6 20.0 (6.5 to 33.5) 27.4
40–49 55.2 (45.2 to 65.0) 70.4 23.9 (16.6 to 31.2) 28.7
50–59 33.7 (28.2 to 39.2) 55.1 12.4 (8.3 to 16.5) 16.5

Secondary school 20–29 75.0 (32.7 to 100) 76.2 78.8 (65.3 to 92.3) 65.7
30–39 84.2 (68.3 to 100) 92.0 45.2 (36.2 to 54.2) 50.2
40–49 85.5 (77.3 to 93.7) 90.0 46.3 (37.9 to 54.7) 47.6
50–59 59.3 (51.0 to 67.5) 71.1 12.4 (5.7 to 19.1) 27.7

High vocational
colleges/university

20–29 50.0 (0.0 to 100) 71.1 66.7 (29.9 to 100) 68.6
30–39 80.0 (45.1 to 100) 94.0 75.0 (59.5 to 90.5) 78.9
40–49 89.5 (76.7 to 100) 92.6 54.8 (40.9 to 68.7) 72.1
50–59 78.8 (67.6 to 90.0) 81.7 34.6 (16.4 to 52.8) 54.9

Figure 2 Relation between labour force participation (LFP) and disease duration among
patients with rheumatoid arthritis (RA), standardised for age, sex, and educational level,
expressed as rate ratios.
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Discussion
Our study indicates that the labour force
participation of patients with RA in the
Netherlands is largely comparable with that of
the general population, when confounding
eVects of age, sex, and educational level are
considered. Still, it was found that disease
duration of six years and more was negatively
associated with labour force participation. In
contrast with our study, most other reports on
RA and labour force participation deal with
groups with a work history and focus merely on
early withdrawal from the labour force among
patients with recently diagnosed RA,1 12 24–26

except for one.27 In this last study, labour force
participation was 41% among patients with RA
with a mean disease duration of 12 years, which
is consistent with our study. Yelin et al studied
labour force participation and disease duration
and found that 50% of patients with RA with
some work experience stopped working within
a decade after diagnosis, 60% within 15 years,
and 90% within 30 years.1 In the Netherlands
Doeglas et al found that 40% of patients with
RA withdrew from the labour force within four
years after diagnosis.12 Our study shows a lower
reduction in labour force participation in rela-
tion to disease duration. It should be noted,
however, that in our study we also considered
patients without a work history, because they
potentially can enter the labour force. More-
over, we also controlled for common risk
factors of labour force participation, such as
age, sex, and education. To compare our labour
force participation rates with those for patients
with RA in other countries, it is also important
to consider other work dynamics, such as the
demand for labour, which can fluctuate over
time and diVer between countries, and the dif-
ferences in social insurance legislation systems.

Our study has a number of limitations.
Firstly, selection bias (non-response bias)
might have aVected the observed results. To
reduce selective response of patients with a
paid job, we introduced the study to the
patients as a survey of abilities of people diag-
nosed with RA. After sending two reminders
the response rate was 62.4%, which, although
not high, is an average rate for studies with
postal questionnaires in the Netherlands. A
randomised trial of various design and mailing
routines for questionnaires in an open popula-
tion showed even lower response rates
(40–56%).28 Few non-participating patients
indicated a reason for refusing to participate
and because of privacy legislation in the Neth-
erlands we could not perform an extensive
non-response analysis. When the SDR was
examined we found no significant diVerences
of age, sex, and the registration of ACR criteria
between participants and non-participants.

Secondly, we only validated the diagnosis for
a randomly selected sample of the participating
patients with RA (that is, 20% of the total
population). Based on that sample it can be
concluded that 75.6% of the population
fulfilled the 1987 ACR criteria. This might
seem to be drawback of this study. However,
ACR criteria are intended for classification and
are not suited for diagnosis. Moreover, it is well

known that at one moment patients with RA
can satisfy the ACR criteria and no longer sat-
isfy them at another time. This is especially the
case in patients with early RA, self limited RA,
and patients with slowly progressive RA during
a period of low disease activity.29 30 In addition,
all patients were diagnosed as having RA by a
rheumatologist, and these patients had diYcul-
ties in their social contacts, even when they did
not meet the classification criteria. Therefore,
we believe that our study group is representa-
tive of the clinical RA population in rheumatol-
ogy practices. On the basis of the SDR, it is
estimated that rheumatologists treat 25% of
the total group of patients with RA in the
Netherlands.13 It is reasonable to assume that
patients treated by a rheumatologist have worse
disease and a poorer outcome than patients not
treated by a rheumatologist. Therefore, we
conclude that our results are not representative
of the total RA population in the Netherlands.
In addition, labour force participation of the
total RA population in the Netherlands will be
higher than that of the RA population treated
by a rheumatologist.

Thirdly, data were collected by a self admin-
istered questionnaire, and were not confirmed
by objective measures. However, the question-
naire comprised several well validated instru-
ments to assess disease status and outcome.14–18

Although the year of diagnosis of RA by a
rheumatologist was assessed retrospectively, we
believe that this event has such an impact on
patients’ lives, that it is unlikely that this was
substantially and systematically aVected in any
direction by recall bias.

In summary, this study shows that labour
force participation among patients with RA in
the Netherlands is not as strongly reduced as is
often assumed. To enable comparability be-
tween populations it is important to control for
the common risk factors age, sex, and educa-
tional level.

It should be noted that holding a paid job
does not imply that the work situation (working
part time, changing jobs) of working patients
with RA is comparable with that of the general
Dutch working population. A previous study
found that for working Dutch patients with RA
there were negative influences on their working
capabilities, and also on their social participa-
tion and household activities.31 Other studies
have shown that disease related factors, psycho-
social as well as work related (such as physical
job demand, job autonomy, type of job, and job
satisfaction), contribute also to the work ability
of patients with RA.1 25 32–35
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