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Abstract

Objective. To describe working status in patients with RA, AS and PsA treated with anti-TNF therapy
registered with the British Society for Rheumatology Biologics Register.

Methods. Patients with RA (n=3291), AS (n=229) and PsA (n=254) treated with anti-TNF therapy were
included in this study. In addition, biologic-naive patients with RA (n=379) were included. At baseline and
3 years after registration, all patients reported their working status. Baseline characteristics between
working and work-disabled patients were compared. Logistic regression analysis was applied to identify
factors associated with new work disability in patients with RA.

Results. At baseline, work disability rates were already high: 49% for RA, 39% for PsA, 41% for AS and
36% for biologic-naive patients. Work-disabled patients had a higher HAQ score and worse disease
activity than working patients. Working patients with a high HAQ score [odds ratio (OR) 2.79; 95% CI
1.89, 4.12] and a manual job (OR 2.31; 95% CI 1.52, 3.52) at baseline were more likely to become work
disabled at follow-up, while those patients in remission 6 months after commencing anti-TNF therapy were
less likely to become work disabled. However, use of anti-TNF therapy did not prevent patients with RA
from becoming work disabled (OR for RA control patients vs RA anti-TNF patients 0.80; 95% CI 0.36,
1.81, adjusted for baseline variables).

Conclusion. A high percentage of patients with RA, AS and PsA were already work disabled at the start of
anti-TNF therapy. There is less future work disability in working patients with RA who responded to
anti-TNF therapy.
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Introduction
cross-sectional studies including patients with a diagnosis

Work disability is one of the major economic conse-
quences among patients with chronic inflammatory dis-
eases such as RA, AS and PsA. In an overview of

TARC Epidemiology Unit, The University of Manchester, Manchester,
UK.

Submitted 14 September 2009; revised version accepted
29 March 2010.

Correspondence to: Kimme L. Hyrich, ARC Epidemiology Unit,
University of Manchester, Stopford Building, Oxford Road,
Manchester M13 9PT, UK. E-mail: kimme.hyrich@manchester.ac.uk

of RA, work disability rates ranged from 13% after a mean
disease duration of 6 months to 67% after an average
disease duration of 15 years [1]. In an overview among
patients with AS, work disability rates were somewhat
lower and ranged from 3% after 8 years to 50% after
45 years of disease [2]. Less is known about work disabil-
ity as a consequence of PsA. The employment rate in
patients with PsA is significantly lower than that seen in
the general population, but higher than in the RA popula-
tion and slightly lower than in the AS population [3]. In the
studies included in these reviews, patients with RA and AS
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were treated with conventional DMARDs, whereas treat-
ment of patients with AS mainly consisted of treatment
with  NSAIDs and physical therapy. During the past
decade, a number of anti-TNF therapies have been intro-
duced for the treatment of RA, AS and PsA. Treatment
with anti-TNF agents has proved clinically effective in all
three patient populations [4-10], but there are few and
conflicting data available on the effect of anti-TNF
agents on working status [11-17].

Since 2001, rheumatologists in the UK have been sub-
mitting clinical and demographic data to a national regis-
ter [The British Society for Rheumatology Biologics
Register (BSRBR)]. The primary aim of this register is to
monitor the long-term safety of anti-TNF therapies
[18, 19]. Using data from patients enrolled in this register,
in this study we set out to compare baseline characteris-
tics between those working and those who were classified
as work disabled at the time of enrolment with the register
and to describe the change in working status over 3 years
among patients with RA, PsA and AS. Additionally, within
the anti-TNF-treated RA cohort, we aimed to identify fac-
tors measured at baseline or within the first 6 months of
anti-TNF therapy, which predicted new work disability.
Finally, we compared the rates of new work disability
between a group of patients with RA receiving anti-TNF
therapy and a biologic-treatment-naive group receiving
standard DMARD therapy.

Patients and methods

Anti-TNF cohort

Consecutive patients with RA, PsA and AS registered with
the BSRBR between 1 October 2001 and 31 December
2005 were included in this study. Patients had recently
(within 6 months) started infliximab, etanercept or adali-
mumab at enrolment in the register. In the UK, anti-TNF
therapy may be prescribed to patients with active RA
{28-joint disease activity score (DAS-28) >5.1; [20]}
despite previous therapy with at least two conventional
DMARDs, one of which should be MTX [21]. For AS and
PsA, no national guidelines were published until 2004.
These guidelines now recommend that patients with AS
are eligible for anti-TNF therapy if they have failed con-
ventional treatment (i.e. >2 NSAIDs) and if they have
active disease [Bath AS Disease Activity Index (BASDAI)
>4 units and visual analogue scale (VAS) spinal pain
>4cm in the last week] on two occasions at least
4 weeks apart without any change of treatment.
Anti-TNF therapy may be given to patients with PsA
who fail two DMARDs and have active disease, defined
as >3 tender and >3 swollen joints.

RA control cohort

In addition to the anti-TNF cohort, the BSRBR is recruiting
a parallel cohort of biologic-naive patients with active RA.
Control patients were recruited from 20 hospitals across
the UK if they had RA, were receiving a DMARD, had no
history of exposure to biologic therapies and were felt to
have active disease (a guide DAS-28 of at least 4.2 was
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recommended although patients may have had lesser dis-
ease activity). Data collection was identical to that of the
anti-TNF cohort with the exception of the HAQ at baseline,
which was posted directly to the patient’s home for
completion and returned by post.

Clinical data

Detailed data are collected from the hospital at the start of
anti-TNF therapy (or registration in the DMARD control
cohort), then 6 monthly for 3 years and annually thereafter.
Data collected at each time point include information on
anti-rheumatic therapies, disease activity (DAS-28 for RA
and PsA, and the VAS for spinal pain and the BASDAI
[22] for patients with AS) and details of adverse events.
In addition, patients complete a questionnaire that in-
cludes the HAQ adapted for the UK [23] at baseline and
6 monthly thereafter for 3 years.

Working status

At baseline and 3 years after inclusion into the register, all
patients were sent postal questionnaires which asked two
questions regarding their working status. First, patients
were asked to describe their current occupation.
Secondly, patients were asked to describe their working
status as: (i) working full-time, (i) working part-time, (iii)
working full-time in the home, (iv) unemployed but seeking
work, (v) not working due to ill health/disability (i.e. work
disabled), (vi) student or (vii) retired. Since a number of
patients recorded that they were retired at baseline and
that they were work disabled at follow-up, we decided
to re-classify these patients as work disabled at
baseline. Job titles were coded using national Standard
Occupational Class codes [24] and were then used to
differentiate between manual (e.g. carpenter and farmer)
and non-manual jobs (e.g. receptionist and civil servant).

The study was approved by the North West Multicentre
Research Ethics Committee, and all subjects gave their
written consent for participation.

Statistical analyses

Analysis was restricted to patients aged <62 years and
those with complete data on working status at baseline
and at follow-up. In each of the four patient cohorts (i.e.
anti-TNF RA/AS/PsA and RA controls) baseline demo-
graphic and disease-related characteristics were com-
pared between those who were working either full-time
or part-time (i.e. working) and those who were work dis-
abled using the t-test for normally distributed data and
Mann-Whitney U-test for non-normally distributed data.
Categorical data were compared using the chi-square
test. Predictors of new work disability at follow-up
among patients with RA in the anti-TNF therapy group,
who were working at the start of anti-TNF therapy, were
identified using univariate and multivariate logistic regres-
sion. Covariates included baseline age, gender, disease
duration, HAQ score, job type and EULAR good response
and DAS-28 remission at 6 months (DAS-28 <2.6).
Variables were included in the multiple regression model
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if P < 0.1 in the univariate regression analyses. Since data
in the anti-TNF therapy RA group were missing at random
for baseline HAQ score (4.0%), baseline disease duration
(0.7%) and 6-month DAS-28 score (13%), missing data
were imputed applying multiple imputation analyses
(number of repeated imputations =5) [25]. The following
variables were included in the imputation analyses: age,
gender, DAS-28 at baseline and at 6 months, HAQ score
at baseline and at 6 months, disease duration at baseline
and working status at 3 years. Subsequently, actual
DAS-28 scores and imputed DAS-28 scores of missing
data were then used to define whether patients were in
remission (DAS-28 <2.6 at 6 months) or had a good
response to anti-TNF therapy at 6 months based on the
EULAR criteria for good response (i.e. at 6 months
DAS-28 < 3.2 and an improvement of DAS-28 > 1.2 after
starting anti-TNF therapy) [26].

Multivariate logistic regression analysis was used to
assess the relationship between treatment (conventional
DMARD treatment vs anti-TNF treatment) and new work
disability at follow-up in patients with RA initially working
at baseline. Since baseline characteristics differed signifi-
cantly between the RA anti-TNF therapy and RA control
cohort, data were adjusted for those variables with
P < 0.1 and/or if the variable had an important influence
on the effect of treatment (>10% change in OR).

Imputations were described as above to impute data
missing at baseline, the imputations being performed in
the RA control cohort and the RA anti-TNF therapy cohort
separately. All analyses were carried out using STATA 9.0
(StataCorp, College Station, Texas, USA).

Results

Baseline characteristics

The study population included 3291 consecutive patients
with RA, 254 patients with PsA and 229 patients with AS
who started anti-TNF therapy. In addition, 379 patients
with RA were registered as DMARD controls during that
same period of time. Table 1 shows the baseline charac-
teristics of these four cohorts of patients. The AS and PsA
patients tended to be younger than the RA anti-TNF
cohort and the RA control cohort (median age at baseline,
respectively, 43, 46, 53 and 54 years). Around
three-quarters of the RA cohort and just over one-half of
the PsA cohort were female. As expected, the majority of
the AS cohort was male (79%). At baseline, 1236 of 3291
(87.6%) patients in the RA anti-TNF therapy cohort were
working and 1627 of 3291 (49.4%) were work disabled
(Table 1). Compared with the RA anti-TNF therapy
cohort, a smaller proportion of patients were not able to
work due to ill health and a greater proportion was work-
ing in all other patient cohorts (Table 1).

Work-disabled vs working patients

Table 2 shows the baseline demographic and clinical
characteristics of working and work-disabled patients for
each patient cohort. Except in the PsA anti-TNF therapy
cohort, work-disabled patients were significantly older
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than working patients. In the RA and PsA anti-TNF therapy
cohorts, work-disabled patients were also more likely to
be women. Disease duration was similar between
work-disabled and working patients in the AS and PsA
anti-TNF therapy cohorts, but was significantly longer for
work-disabled patients than working patients in both RA
cohorts. In all patient cohorts, work-disabled patients
were more disabled (higher HAQ score) and had a
higher DAS, i.e. DAS-28 or BASDAI score, than working
patients at baseline.

Change in working status during follow-up

At baseline, 1050 of 1669 working patients reported that
they were working full-time. Seventy-six per cent of these
patients were still working full-time 3 years after inclusion,
ranging from 71% in the RA control cohort to 88% in the
AS anti-TNF cohort (Table 3). Of the 1236 patients in the
RA anti-TNF therapy group working at baseline, 996
(80.6%) were still working after 3 years and 112 (9.1%)
became work disabled (Table 3). Among the 1627 patients
in this group who were not working due to ill health at
baseline, only 66 (4.1%) were working again 3 years
after commencing anti-TNF therapy. During follow-up,
5.1% (9 of 177) of working patients in the RA control
cohort became work disabled and 3.0% (4 of 135) of
work-disabled patients started to work again. In the PsA
and AS anti-TNF therapy cohorts, these percentages
were, respectively, 6.9% (9 of 131) and 6.1% (6 of 99) in
the PsA group and 4.0% (5 of 125) and 8.5% (8 of 94) in
the AS cohort. Of all 135 working patients who became
work disabled during follow-up, 50 (37%) had a manual
job at inclusion in the register.

Predictors of work disability

In working patients in the RA anti-TNF therapy cohort, a
higher HAQ score and having a manual job at baseline,
but not age, gender, disease duration or a good EULAR
response at 6 months, were associated with new work
disability at follow-up (Table 4). In the multivariate ana-
lyses, high HAQ score and a manual job were strong
predictors of new work disability at follow-up.

Compared with the use of conventional DMARD ther-
apy, the use of anti-TNF therapy did not prevent patients
with RA from becoming work disabled [crude OR conven-
tional DMARD therapy vs anti-TNF therapy 0.55; 95% CI
0.28, 1.12; P=0.101 and adjusted OR 0.80; 95% CI 0.36,
1.81; P=0.596 (adjusted for HAQ score, DAS-28 and
manual job at baseline)]. However, patients in the
anti-TNF group who were in remission 6 months after
commencing anti-TNF therapy were less likely to
become work disabled 3 years after inclusion in the
register.

Discussion

In this study we found that, in all three anti-TNF-treated
patient cohorts, work disability rates were already high at
entry into the register ranging from 39 to 49%. These per-
centages are similar to those previously reported for
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TaeLe 1 Baseline characteristics of patients included in the RA control cohort and the three anti-TNF therapy cohorts
(RA, PsA and AS)

Control Anti-TNF therapy
RA PsA
cohort cohort

Age

Mean (s.p.), years 379 52 (8) 3291 50 (9) 254 45 (9) 229 44 (10)

Median (IQR) 54 (47-58) 53 (45-57) 46 (39-53) 43 (37-51)
Gender (female), n (%) 379 289 (76.3) 3291 2557 (77.7) 254 145 (57.1) 229 48 (21.0)
Disease duration

Mean (s.D.), years 377  8(9 3272 13(9) 251 14 (9) 229 14 (10)

Median (IQR) 4 (1-13) 11 (6-18) 13 (7-19) 13 (6-21)
HAQ score

Mean (s.p.) 349 1.3 (0.8) 3137 2.0 (0.6) 240 1.8 (0.7) 118 4.7 (1.6)

Median (IQR) 1.4 (0.8-1.9) 2.0 (1.6-2.4) 1.9 (1.4-2.3) 1.5 (1.0-2.0)
DAS-28

Mean (s.p.) 364 5.0 (1.5) 3233 6.6 (1.0) 237 5.9 (1.3)

Median (IQR) 5.0 (4.1-6.1) 6.6 (5.9-7.3) 6.0 (5.2-6.8)
BASDAI

Mean (s.p.) 162 7.0(1.8)

Median (IQR) 7.2 (5.9-8.4)
VAS spinal pain

Mean (s.p.), mm 119 66 (28)

Median (IQR) 75 (50-85)
anti-TNF therapy 3291 254 229

Infliximab, n (%) 1558 (47.3) 152 (59.8) 125 (54.6)

Etanercept, n (%) 1109 (33.7) 71 (28.0) 91 (39.7)

Adalimumab, n (%) 624 (19.0) 31 (12.2) 13 (5.7)
Working status

Working full-time, n (%) 107 (28.2) 741 (22.5) 1083 (40.6) 99 (43.2)

Working part-time, n (%) 70 (18.5) 495 (15.0) 28 (11.0) 26 (11.4)

Working in the home, n (%) 24 (6.3) 167 (5.1) 4 (1.6) 2 (0.9)

Unemployed but 3(0.8) 20 (0.6) 2 (0.8) 2 (0.9

seeking work, n (%)

Work disabled, n (%) 135 (35.6) 1627 (49.4) 99 (39.0) 94 (41.1)

Student, n (%) 3(0.8) 19 (0.6) 4 (1.6) 1(0.4)

Retired, n (%) 37 (9.8) 222 (6.8) 14 (5.5) 5(2.2)

#Number of patients with available data. IQR: interquartile range.

populations with long-standing RA, PsA and AS [1-3]. It
should be noted that this particular cohort of patients
receiving anti-TNF therapy already had severe disease
at entry to the study due to the UK prescribing guidelines
for such therapies. In addition, after only a median disease
duration of 4 years, already 36% of the DMARD control
group were work disabled, again demonstrating that work
disability occurs early in RA. At baseline, both functional
disability and disease activity were much worse in
patients who were work disabled compared with those
who were working full- or part-time. This observation
was seen in all four patient cohorts and resembles that
found in previous publications [1].

Most previous studies investigating the effects of
anti-TNF therapy on employment status were conducted
in cohorts of patients with RA [11-13, 27, 28], whereas
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less is known about the effect of anti-TNF treatment on
work disability among patients with PsA [16] or with AS
[14,17].

In a 24-week clinical trial of infliximab in patients with
AS [17], there was no change in employment. On the other
hand, in a small UK descriptive study of patients with AS,
the use of anti-TNF therapy was associated with
increased gainful employment [14]. In this latter study,
21% of work-disabled patients started to work again
after anti-TNF therapy, which was higher than in our
study (8.5%). This difference may, in part, be explained
by the possible inclusion in our study of people who had
never had a paid job and/or were not seeking a paid job in
our study but described themselves as not able to work
due to ill health, thus increasing the number of patients in
the denominator.
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TasLE 3 Change in working status over 3 years

Working

Work disabled Working at Working full-time
Working at at 3 years, Work disabled 3 years, full-time at 3 years,

baseline n (%) at baseline n (%) at baseline n (%)

RA control group 177 — 9 (5.1) 135 — 4 (3.0) 107 — 76 (71.0)
RA anti-TNF group 1236 — 112 (9.1) 1627 — 66 (4.1) 741 — 545 (73.5)
PsA anti-TNF group 131 — 9 (6.9 99 — 6 (6.1) 1083 — 85 (82.5)
AS anti-TNF group 125 — 5 (4.0) 94 — 8 (8.5) 99 — 87 (87.9)

TaBLE 4 Predictors of new work disability in patients with RA who were working at the start of anti-TNF therapy

Univariate analysis

OR (95% Cl)

Multivariate analyses

P-value OR (95% CI) P-value

Age 1.02 (1.00, 1.04) 0.100 1.02 (0.99, 1.04) 0.188 0.001
Gender, female vs male 1.01 (0.65, 1.58) 0.961
Disease duration at baseline 1.01 (0.99, 1.04) 0.232
HAQ score 2.79 (1.89, 4.12) <0.001 2.86 (1.90, 4.30) <0.001 0.016
DAS-28 remission at 6 months 0.55 (0.31, 0.99) 0.046 0.75 (0.41, 1.39) 0.361 0.109
DAS-28 good response at 6 months 0.66 (0.42, 1.04) 0.073
Manual job 2.31 (1.52, 3.52) <0.001 2.53 (1.64, 3.91) <0.001 0.000

FMI: fraction of missing information. This measures the relative increase in the uncertainty about the coefficient of interest due
to missing data. For example, had we had complete data on all subjects for all variables, the variance of the estimate of the
effect of age would decrease by nearly 0.1%, whilst the variance of the estimate of the effect of DAS-28 remission would
decrease by 11%. In these analyses, only those working patients at baseline (n=1108) who were either working or work

disabled at follow-up were included in the analyses.

In our study with a follow-up duration of 3 years, the
number of working patients with PsA who became work
disabled (n=9) was slightly higher than the number of
work-disabled patients who started to work again (n=6).
In a short-term study of patients with PsA, treatment with
infliximab did not improve employment status or employ-
ability (i.e. patients who felt well enough to work if a job
became available) [16]. However, in both this short-term
study of PsA and the study of AS [17], productivity
increased significantly in the anti-TNF therapy-treated
group compared with the control group.

Among the 1108 working patients with RA in the
anti-TNF therapy cohort at baseline, 996 were still working
3 years after inclusion in the register and 112 became
work disabled. Patients with worse functional disability
and a manual job at the start of anti-TNF therapy
were more likely to become work disabled during follow-
up; factors often found to be associated with work
disability in patients with RA [1]. We did not perform
such analyses in the PsA and the AS patient groups be-
cause of the small number of working patients at baseline
who became work disabled after 3 years in these two
patient cohorts.

It is unclear whether or not anti-TNF therapy is more
effective in the prevention of new work disability in pa-
tients with long-standing RA when compared with
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standard DMARDs. In a previous study, a beneficial
effect of etanercept use on the prevention of work disabil-
ity in patients with RA was found comparing data from a
clinical trial with that of an observational cohort [13]. In
contrast, we did not find an association between
anti-TNF therapy treatment and less work disability, a
result similar to that of the two other observational studies
of patients with long-standing RA (mean disease duration
>10 years [11, 12]). It is not clear whether the discrepan-
cies between these studies are due to differences with
anti-TNF-treated cohorts (i.e. clinical trial vs observational
data), the difference between DMARD control groups
within each study or residual confounding.

Previous studies have shown that severe joint damage
is associated with irreversible disability and the ability
to improve this disability declines with disease duration
[29]. Even if patients with long-standing RA respond
to anti-TNF therapy, the likelihood of regaining employ-
ment is very low [30-32]. Therefore, it is important to
investigate the effect of anti-TNF therapy in patients with
early arthritis. In two published clinical trials, one per-
formed in the UK [15, 28] and one international study, of
anti-TNF therapy in early RA (mean disease duration
<1 year) employment/job loss rates did not differ between
the placebo plus MTX group and the anti-TNF plus
MTX treatment group. However, patients in the anti-TNF
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therapy groups lost fewer workdays, increased product-
ivity and were more likely to be employable. The results
from the international clinical trial showed that, in multi-
variate regression analyses, treatment did not predict
employability, whereas response to treatment did. In our
study, we also found an association between response
to treatment and reduced work disability in the
anti-TNF therapy group. It must, however, be noted that
the proportion of missing information was relatively high
(i.e. 10%) for the covariate DAS-28 remission at 6 months.

Since the results of our study are based on
self-reported data, some of the results must be inter-
preted with caution. Unfortunately, we do not know the
underlying cause of the patients’ inability to work because
we did not ask specifically about arthritis-related work
disability. Patients were considered to be work disabled
if they described themselves as not able to work due to ill
health at baseline, and therefore may include patients who
were on temporary sick leave, or patients who reported
that they were retired at baseline and not able to work due
to ill health at follow-up. Thus, the percentage of work
disability presented in this study might be overestimated.
On the other hand, patients who reported that they were
retired at baseline may have retired early because of their
disease. It is also possible that patients who recorded that
they were not working due to ill health had never had a
paid job before the onset of their disease, a population
often excluded from analyses to estimate work disability
rates in previous studies. In addition, since data for
this study were obtained over a 5-year period, we do
not know whether changes in the economic climate had
any influence on the change in working status of the
patients.

In summary, there is less future work disability in working
patients with RA who respond to anti-TNF therapy.
Unfortunately, a high percentage of patients with RA, AS
and PsA were already work disabled at the start of anti-
TNF therapy and had worse disease activity and more
functional disability than patients who were working.
Earlier introduction of anti-TNF therapy, resulting in a
better response and prevention of irreversible joint
damage, may prevent patients with RA, AS and PsA from
becoming work disabled in the future.

Rheumatology key messages

o A high percentage of patients with RA, AS and PsA
were already work disabled at the start of anti-TNF
therapy.

o Patients with RA who respond to anti-TNF therapy
are less likely to become work disabled.

o Earlier introduction of anti-TNF therapy may prevent
patients with RA, AS and PsA from becoming work
disabled in the future.
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