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1.01-1.73, p=0.045) and lower educational level (OR:
0.83; 95%CI 0.79-0.86/year, p<0.001).
Conclusion: RA is, itself, the leading cause of early re-
tirement in RA patients, accounting for the loss of an av-
erage of 7 years of active work. Delayed diagnosis, ero-
sive disease and lower educational level are the main
predictors of early retirement associated with RA in this
population.
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InTRoduCTIon

Work disability is an important consequence of
Rheumatoid Arthritis (RA), contributing to the indi-
vidual and societal burden of the disease. Despite the
recent advances in the management of RA, work di -
sability remains a major problem for working-age pa-
tients1,2 .

Several studies tried to identify potential predictors of
work disability and early retirement in RA patients3-8.
The risk of work disability in RA has been associated
not only with traditional clinical, radiographic and bio -
logical markers of disease activity and severity, but also
with demographic, socioeconomic, vocational, functio -
nal and social policy variables such as older age, lo wer
educational level, lower household income and physi-
cally demanding type of work4,9,10 .

Scarce information is available regarding disease-re-
lated factors associated with early retirement. While
early effective treatment has been shown to prevent
work disability, severe morning stiffness has been point-
ed out as a major detrimental factor, especially for pre-
senteeism, but not specifically for early retirement5,8,9.
Regarding disease activity and function, disability as-
sessed through Health Assessment Questionnaire
(HAQ) score has proven to be a far better predictor than
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ABSTRACT

Objective: To evaluate the rate of early retirement due
to rheumatoid arthritis (RA) in Portugal.
Methods: Prospective cohort study involving 11 Por-
tuguese centers, including patients with a clinical di-
agnosis of RA, based on the Reuma.pt registry, enrolled
between 2008 and 2019.
Results: 3231 patients were included (81.5% female,
aged 60.8 ± 13.0 years, mean disease duration 18.0 ±
10.3 years). Until the present time, 37.6% of these pa-
tients retired, 59.6% due to RA. Early retirement due
to RA translated into losing 7 years of active work when
compared to patients retired due to other causes. Com-
pared to professionally active patients, retired patients
due to RA were diagnosed later in the disease process
(p=0.003), had longer disease duration (p<0.001),
were more frequently positive for rheumatoid factor
(p=0.043), had more frequently erosive disease
(p<0.001), had a blue-collar occupation (p<0.001) and
had a lower educational level (p<0.001). Independent
predictors for early retirement due to RA were: delayed
diagnosis (OR: 2.23; 95% CI 1.18-4.21/year, p=0.013),
erosive disease (OR: 2.21 95% CI 1.54-3.16, p <
0.001), need for biologic therapy (OR: 1.32; 95%CI
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separate indicators of inflammation (tender/ swollen
joints and acute phase markers) or even radiographic
damage (eg: erosions)4.

However, most studies concerning work disability
in RA have been conducted in North America and
Northern Europe, and little is known about the em-
ployability and work disability in other countries, in-
cluding Portugal. Considering the differences of eco-
nomic, social and work policies between societies, the
extrapolation of such results and the estimation of so-
cio-economic impact in other countries is compro-
mised. 

In this study we aim to evaluate the rate of early re-
tirement due to RA and its associated factors in a na-
tional cohort of patients.

PATIenTS And MeThodS

PATIenTS And STudy deSIgn

We conducted a multicenter prospective cohort study
including patients with a clinical diagnosis of RA from
eleven Portuguese rheumatology centers, scattered
throughout the northern, central and Greater Lisbon
regions. Patients retired prior to RA diagnosis, never-
-employed or with missing information on current
work status were excluded.

All included patients were registered in the
Rheumatic Diseases Portuguese Register, Reuma.pt,
between 2008 and 2019, after their informed consent.

ouTCoMe of InTeReST

Early retirement was defined as being out of paid work,
for any reason, before statutory retirement age for each
professional career. Early retirement was considered
as due to RA when the patient was retired for work
disa bility mainly attributed to this disease.

The years of active work lost due to the RA were cal-
culated by the difference between the mean retirement
age of patients retired due to RA and the mean retire-
ment age of patients retired for any other reason.

dATA ColleCTIon

From Reuma.pt we collected self-report patient data
regarding socio-demographic (age, gender, years of
formal education) and work-related variables, includ-
ing working status before and after RA diagnosis, oc-
cupation type at the time of retirement, year of retire-
ment and cause for retirement. Occupation type was
classified as white (professional, managerial or ad-

ministrative work) or blue-collar (manual labor or
physical work). RA-related clinical characteristics were
recorded including: year of diagnosis, time until the di-
agnosis, rheumatoid factor, anti-citrullinated protein
antibody, erosive disease, extra-articular manifestations
and current and previous medication (including date
of onset), with special interest in conventional synthetic
and biological disease-modifying anti-rheumatic drugs
(csDMARDs and bDMARDs, respectively). Need for bi-
ological therapy was defined as current or past thera-
py with bDMARDs, according to the assistant rheuma-
tologist judgment.

STATISTICAl AnAlySIS

Descriptive characteristics are presented as means and
standard deviation (± SD) for continuous variables and
as proportions (%) for categorical variables. There was
no imputation of missing data.  

Comparison between patients retired due to RA and
non-retired was performed through T-test or Chi-2 test,
as appropriate. Variables with p<0.05 in univariate
analysis, and other potential predictors considered as
relevant by the researchers, were included in multi-
variable binary logistic regression (method Enter).
One-way ANOVA analysis was used to determine the
evolution of mean age of retirement, all-cause and due
to RA, through the years.

Data were analysed using IBM® SPSS® Statistics,
version 22.0 software. Statistically significant results
were assumed for p<0.05, without correction for mul-
tiple testing.

ReSulTS

Among the 7 666 patients with RA regularly followed
at the participating centres, 3 231 patients were in-
cluded in this study. The main reason for exclusion was
missing information regarding patient working status
(n= 3 944). Additionally, 491 patients were excluded
for being already retired or unemployed by the time of
RA diagnosis (Figure 1).

The population included was predominantly female
(81.5%), with a mean age of 60.8 ± 13.0 years-old and
a mean disease duration since diagnosis of 18.0 ± 10.3
years. Clinical and demographic characteristics of the
study population are presented in Table I.

Compared to the patients included in the analysis,
excluded patients had similar gender distribution (fe-
male 79.0%) and were older (67.1 ± 14.5 years-old).
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At the time of evaluation, 37.6% (n=1 216) of all
these patients were retired, this being due to RA itself
in 59.6% (n= 725) of cases. Early retirement due to RA
is translated into 7 years of active work lost when com-
pared to patients retired due to other causes (49.6 ±
9.5 vs. 56.6 ± 9.8 years). Mean age of retirement among
RA patients, both all-cause and due to RA itself, 
has steadily increasing in recent years, as shown in Fi -
gure 2.

Compared to patients who are still professionally 
active, patients retired due to RA were more likely to
present: i. longest delay in diagnosis (2.7 ± 4.6 vs. 2.0
± 4.1 years from first symptoms to RA diagnosis,
p=0.003), ii. longer disease duration (24.8 ± 10.4 vs.
15.0 ± 8.8 years at the time of retirement, p<0.001), iii.
positive rheumatoid factor (75.9% vs. 71.9%,
p=0.043), iv. erosive disease (83.9% vs. 56.7%,
p<0.001), v. blue collar occupation (58.1% vs. 41.9%,
p<0.001) and vi. shorter formal education (5.0 ± 2.8 vs.
8.7 ± 4.5 school-years, p<0.001).

After multivariate analysis, the following factors re-
mained as independent predictors for early retirement
due to RA: delayed diagnosis, erosive disease, need for
biologic therapy and shorter formal education. Al-
though a blue-collar occupation was associated with a
higher prevalence of early retirement, this association
did not stand after adjusting for educational level (Table
II).

dISCuSSIon

This study shows that almost 60% of patients with RA
who retired early, actually retired due to the disease it-
self leading to a loss of several years of paid work,
which represents a high burden of disease for both pa-
tients and society.

Besides work related factors, more severe disease and
delay in diagnosis were important factors associated
with early retirement in our study, in accordance with

fIguRe 1. Flowchart of the study population.
RA: rheumatoid arthritis
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and the need for biologic therapy, on the other hand,
reflect more aggressive disease, with more severe symp-
toms and damage, and subsequent disability leading
to early retirement. The progressive increasing in the
mean retirement age of RA patients over the years is
the final proof of RA treatment evolution and efficacy.
A multicenter Finnish study found HAQ score to be a
better predictor of work disability compared to more
objective markers of inflammation, such as swollen
joint count and erythrocyte sedimentation rate, and of
damage, like the presence of erosions4. These findings

pre-existing literature11. Another relevant point is the
persistence of delayed diagnosis and erosive disease
(both disease modifiable factors) as predictors of early
retirement opposed to disease duration (non-modifia -
ble factor), in multivariable analysis. This increases our
responsibility, as health care professionals, towards pa-
tients’ future disability. Delayed diagnosis leads to de-
layed implementation of DMARD therapy with a con-
sequent loss of the so called “window of opportunity”.
Such delay has been associated with poor outcomes, in-
cluding loss of work productivity2, 4, 9. Erosive disease

TABle I. ClInICAl And deMogRAPhIC ChARACTeRISTICS of The STudy PoPulATIon

Early retired due 
to RA (n=725) Non-retired (n=2015) p

Socio-demographic features
Current age (mean ± SD, years) 67.7 ± 9.7 55.6 ± 11.8 < 0.001
Retirement age (mean ± SD, years) 49.6 ± 9.5 NA NA
Gender (female, %) 84.4 82.4 0.249

Disease-related features
Age of diagnosis (mean ± SD, years) 44.6 ± 12.2 42.7 ± 12.2 0.001
Disease duration (mean ± SD, years) 24.8 ± 10.4 15.0 ± 8.8 < 0.001
Time until diagnosis (mean ± SD, years) 2.7 ± 4.6 2.1 ± 4.1 0.003
Rheumatoid factor (%) 75.9 71.9 0.043
ACPA (%) 73.7 72.6 0.679
Erosive disease (%) 83.9 56.7 < 0.001
Biological therapy (%) 47.3 43.1 0.055

Work-related features
Occupation type (blue collar, %) 58.1 41.9 < 0.001
Educational level (mean ± SD, school-years) 5.0 ± 2.8 8.7 ± 4.5 < 0.001

Legend: ACPA: anti-citrullinated protein antibody; NA: non-applicable SD: standard deviation; RA: rheumatoid arthritis.

fIguRe 2. Evolution of the mean age of retirement of RA patients over the years
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do not contradict ours, since functional disability as-
sessed through HAQ is the ultimate consequence of
symptoms associated with active disease as well as of
more damage in the long-term. Unfortunately, HAQ
performance was not evaluated in our study due to the
high number of missing values.

In univariate analysis, having a blue-collar occupa-
tion was found to be associated with early retirement
due to RA. However, this association does not stand
when adjusting for possible confounding factors, es-
pecially educational level, in the multivariable analysis.
A likely explanation is that a lower educational level
often results in a more physically demanding occupa-
tion and more difficulties in healthcare access, thera-
peutic compliance, implementation of measures of re-
habilitation and adaptation of work conditions to the
patients’ needs. In fact, a Canadian study found self-
-employment, adaptation of workstations, greater fami -
ly support and increased job autonomy to be associa -
ted with decreased work disability in RA patients3. 
Other authors pointed out the importance of a flexible
schedule as a measure to reduce presenteeism, espe-
cially in patients with more severe morning stiff-
ness5,7,8,12.

It is important to notice that most studies conduc -
ted on the subject consider a broader concept of work
disability than merely early retirement. Work disabili-
ty, including sick leaves and disability pensions, vary
greatly across countries according to their social and
economic policies and so precaution must be taken
when extrapolating from international information
available.

As far as we know, this is the first study regarding
early retirement rate due to RA in Portuguese patients.
National information available on this topic mostly
comes from studies regarding the socioeconomic bur-

den of rheumatic diseases in Portugal13-15 and data from
the EpiReumaPt initiative16, a national population-
based epidemiological study of rheumatic diseases in
Portugal. However, these studies focus on rheumatic
diseases as a whole and not RA specifically. Another
strength of our study is the representativeness of the
national reality due to the inclusion of centres scattered
over several regions of the country.

Our study has some limitations. First of all, patients
without updated information on their working status
or type of occupation led to the exclusion of nearly half
of the initial cohort. This information, particularly re-
tirement year, when present, was self-reported and not
confirmed through social security data, carrying a con-
siderable risk of recall bias. While we only evaluated the
rate of early retirement, we speculate active RA patients
to have also high rates of presenteeism, absenteeism
and other types of work disability. However, these are
more difficult to document and to prove in our setting
since this information in not available in the registry. In-
formation on comorbidities which can contribute to
patients’ disability to work, as depression and anxiety,
were not took into account. Although quite prevalent
among patients with RA, we found them too subjective
and heterogeneous with a too wide a spectrum in terms
of severity, carrying a high risk of inducing bias in the
multivariable analysis. Additional limitations include
lack of data on function assessment (HAQ score) and
on quality of life as well as absence of a formal assess-
ment of radiographic damage. Further studies should
consider the potential impact of patient reported out-
comes, such us functional impairment and quality of
life, in work disability.

In conclusion, RA itself is, at present, the leading
cause of early retirement in Portuguese RA patients, be-
ing responsible for the loss of an average of 7 years of

TABle II. MulTIvARIABle AnAlySIS: PRedICToRS of eARly ReTIReMenT due To RA

OR 95% CI p
Gender (female) 1.18 0.79-1.77 0.406
Delayed diagnosis (years) 2.23 1.18-4.21 0.013
Positive rheumatoid factor 0.91 0.64-1.30 0.595
Erosive disease 2.21 1.54-3.16 < 0.001
Need for biologic therapy 1.32 1.01-1.73 0.045
Shorter formal education (years) 0.83 0.79-0.86 < 0.001
Blue-collar occupation 0.82 0.65-1.03 0.093

OR: odds ratio; CI: confidence interval
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work. Diagnosis delay, presence of poor prognosis fac-
tors (such as erosive disease and the need for biologi-
cal therapy) and lower educational level are the main
predictors of early retirement associated with RA in
Portugal. Understanding the reasons of early retirement
could lead to implementation of strategies to reduce
the social and individual burden of RA.
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