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Abstract
Objective

We aimed to evaluate the impact of biologic therapy on work productivity outcomes in an Italian real-life cohort of
 biologic-naïve patients with active rheumatoid arthritis (RA).

Methods
This observational prospective multicentre study enrolled RA patients in working age with an active disease who started 
their first biologic agent. Every patient completed the RA-specific Work Productivity Survey (WPS-RA) at each clinical 
evaluation (baseline, 6 and 12 months). The primary outcome of the study was the productivity gain at 12 months from 

the beginning of the biologic treatment, compared to baseline, assessed in terms of absenteeism and presenteeism 
reduction, both for employed and unemployed subjects. Linear regression analyses were performed to assess the impact 

of patient- and disease-related variables on productivity gain.

Results
Overall, 100 patients were enrolled and 85 completed the study. All indexes of disease activity and functional ability 

were significantly improved from baseline already at 6 months. At 12 months, the 55 employed subjects showed a 
significant reduction in the mean number of days of work missed (absenteeism) and of reduced productivity (presenteeism). 

A significant reduction in the mean number of days of household work missed was observed for all patients. 
At multivariate analysis, functional disability had a significant negative impact on all parameters of household work 
productivity, while the achievement of a low disease activity or remission was inversely correlated with presenteeism.

Conclusion
One year of treatment with a biological drug significantly impacts on the disease activity and work ability of RA patients 

and allows economic gains due to productivity improvement.
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Introduction
Rheumatoid arthritis (RA) is a chronic 
inflammatory joint disease which can 
significantly impact on patients’ life, 
leading to activity impairment and disa-
bility development. The disease burden 
may be evaluated not only on a personal 
level, i.e. patient’s morbidity, mortality 
and quality of life, but also in terms of 
economic and social impact, due to di-
rect costs related to the management of 
the disease and to indirect costs related 
to productivity loss (1). Since the preva-
lence of the disease in Italy is expected 
to increase in the next years due to a 
higher life expectancy and an increase 
in the number of elderly patients, the so-
cioeconomic impact of the disease may 
become heavier in the next future (2).
RA can affect work productivity at dif-
ferent levels: patients may experience 
job loss, or days of sick leave from job 
(absenteeism), but also a reduced pro-
ductivity while at work (presenteeism) 
(1). Moreover, the disease can influence 
work productivity at home and partici-
pation in social activities, with conse-
quences not only on economic status 
but also on self-esteem and quality of 
life of the patient. 
The advent of biological drugs signifi-
cantly modified the clinical outcome of 
patients with RA, reducing inflamma-
tion and pain and preventing permanent 
damage. Even if the introduction of 
these therapies has significantly raised 
direct medical costs, the treatment 
with biologics has been widely demon-
strated to be associated with an overall 
improvement of work productivity out-
comes, with a variable magnitude of the 
effect, thus suggesting that the utilisa-
tion of these agents may, at least in part, 
compensate expenditures (3). 
As large differences in work produc-
tivity outcomes among countries have 
been observed in patients with RA, due 
to differences in economic and em-
ployment policies as well as in social 
support of disease-related disability, 
national data are requested for a more 
accurate economic evaluation (4). To 
date, this issue has not been adequately 
investigated in Italy in large real-life 
cohorts of patients with RA.
The aim of this study was to evaluate 
the impact of biologic therapy on work 

productivity outcomes in an Italian re-
al-life cohort of biologic-naïve patients 
with active RA.
  
Methods
Patients 
This is an observational prospective 
multicentre study. Participants were 
consecutively enrolled among patients 
referred to 7 Rheumatology tertiary cen-
tres in Northern Italy.
Subjects were included if they had a def-
inite RA diagnosis, according to ACR 
1987 or ACR/EULAR 2010 classifica-
tion criteria, and were in working age 
(18–65 years) (5, 6). Patients included 
should have an active disease (measured 
by DAS 28 ≥3.2) and been prescribed 
their first biologic agent, according to 
the 2011 guidelines of the Italian So-
ciety for Rheumatology [active disease 
after failure of one or more previous 
conventional synthetic disease-modify-
ing anti-rheumatic drugs (csDMARDs)] 
(7). Patients in a functional Steinbrocker 
stage IV were excluded.
At baseline, data about demographics, 
job activity and education, and em-
ployment status were collected. Clini-
cal history including disease duration, 
previous pharmacological and surgical 
treatments for RA and comorbidities 
were retrospectively assessed at the ba-
sal evaluation, as well as patient’s func-
tional stage according to Steinbrocker 
classification. According to physician’s 
decision, the presence of erosions was 
evaluated with hand and forefeet plane 
radiographs, and the presence and titer 
of rheumatoid factor and anti-citrulli-
nated protein antibodies were tested.
At baseline and after 6 and 12 months 
from treatment start, treating physi-
cians performed a clinical evaluation of 
the patient including indexes of disease 
activity (ESR-DAS28, SDAI), and the 
assessment of concomitant medication 
and adverse events. Patients completed 
the modified Health Assessment Ques-
tionnaire (HAQ) (8).
Every patient completed the RA-spe-
cific Work Productivity Survey (WPS-
RA) at each clinical evaluation (base-
line, 6 and 12 months) (9). The ques-
tionnaire assessed the number of days 
of work missed (absenteeism) and the 
number of days in which work produc-
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tivity was reduced ≥50% (presentee-
ism) in the previous months, concern-
ing both work outside home and at 
home, as well as the number of days in 
which social activities were impaired 
by the disease. The rate of arthritis 
interference with work productivity 
outside and within home in the previ-
ous month was measured on a numeric 
rating scale (from 0: no interference, to 
10: complete interference). Only em-
ployed subjects completed questions 
pertaining paid job (Q2-Q4), while all 
patients answered questions addressing 
unpaid work within home and social ac-
tivities (Q5-Q9). An Italian version of 
the WPS-RA was obtained by forward 
and backward translation of the original 
English version and subsequently vali-
dated on a sample of 10 patients.  
The study was approved by the local 
Ethics Committees. All the participants 
subscribed an informed consent before 
the inclusion in the study and the study 
was conducted in accordance with the 
ethical principles of the Declaration of 
Helsinki. 

Outcome assessment
The primary outcome of the study was 
the productivity gain at 12 months from 
the beginning of the biologic treatment, 
compared to baseline. The productivity 
gain was assessed for employed sub-
jects as the reduction in the number of 
days of work missed (absenteeism) or 
in the number of days in which work 
productivity was reduced ≥50% (pres-
enteeism). For unemployed patients, 
we evaluated the number of days of 
household work missed and the num-
ber of days in which household work 
productivity was reduced ≥50%.
Secondary outcome was the assessment 
of the productivity gain at 6 months 
from the start of the biologic treatment.
The economic impact of productivity 
loss for employed subjects was esti-
mated considering both absenteeism 
and presenteeism. Based on the average 
gross national wage, according to 2017 
estimates, we calculated the average 
hourly earnings. For absenteeism, the 
mean number of days of work loss in 
the previous month was multiplied by 
the average daily earnings, assuming 8 
working hours a day. For presenteeism, 

since patients reported that “work pro-
ductivity was reduced almost of 50%”, 
we assumed 4 working hours a day.

Statistical analysis
Baseline characteristics of the study 
population were described in terms of 
mean (standard deviation, SD) or me-
dian (interquartile range, IQR) for con-
tinuous variables, according to their 
distribution, and number (percentages) 
for categorical variables. Comparisons 
with baseline data were performed with 
t-test for paired data for normally dis-
tributed variables or Wilcoxon test for 
variables without normal distribution.
Multivariate linear regression analysis 
was performed to assess the impact of 
patient-related variables (age, sex) and 
disease-related variables (disease du-
ration, functional disability and target 
achievement, i.e. low disease activity 
or remission, at 12 months) on produc-
tivity gain, evaluated with the WPS-RA 
questionnaire.
The sample size was calculated for paired 
data, considering a mean of the paired 
differences in overall working impair-
ment of 15.2 and a standard deviation of 
the paired differences of 24.6 (10). Ac-
cording to these data, the study would 
require a sample size of 24 employed 
subjects to achieve a power of 80% and 
a level of significance of 5% (two sided) 
in detecting a difference between pre- 
and post-treatment values. Assuming a 
percentage of 40% employed subjects 
in our population, the total number of 
patients included would be 60. To al-
low for 40% of patients to discontinue 
therapy, the estimated sample size was 
100 subjects. Sample size for paired dif-
ferences was calculated with the online 
calculator Statulator (11).

Results
From January 2014 to February 2016 
102 patients were screened. After ex-
clusion of 2 patients who did not satisfy 
inclusion criteria, 100 patients were 
enrolled in the study. Among them, 85 
were female; subjects had a mean age 
of 48,9 (SD: 10.2) years and a mean 
disease duration of 7 (IQR; 3–14) years. 
Among 56 patients who performed an 
x-ray of hands or forefeet, 27 (48%) 
showed erosions. Rheumatoid factor 

positivity was found in 71% cases, and 
ACPA positivity in 69%. At baseline 
all patients had an active disease, with 
a mean DAS28 of 5.1 (SD: 0.9) and a 
median SDAI of 25.2 (IQR: 18.7–33.2). 
Steinbrocker class I was calculated in 
19 patients, II in 67 patients and III 
in 14 patients; median HAQ-DI was 1 
(IQR: 0.75–1.8). 
At baseline, 55 subjects were employed. 
Among those unemployed, 25 were 
housewives, 8 retired, 2 students, 4 un-
able to work, 6 were volunteers or not 
otherwise specified. The first biologic 
drug prescribed was a TNF-inhibitor 
in 68 patients, abatacept in 24 subjects 
and tocilizumab in 8 patients. Patients’ 
characteristics at baseline are reported 
in Table I.
At 12 months, 85 subjects were still 
on follow-up; 14 patients had switched 
to another biological drug. Among pa-

Table I. Characteristics of the study popu-
lation at baseline.

	 Baseline

Age, mean (SD)	 48,9 	(10,2)
Sex (female), n (%)	 85 	(85%)
Disease duration (years),	 7 	(3-14) 
   median (IQR)
Rheumatoid Factor positive, n (%)	 71 	(71%) 
ACPA positive, n (%)	 69 	(69%) 
Erosive, n (%)	 27 	(48%) of 56
Steinbrocker functional 
   status, n (%)

-I	 19 	(19%)
-II	 67 	(67%)
-III	 14 	(14%)

Education, n (%)
-elementary school	 8 	(8%)
-middle school	 46 	(46%)
-high school	 31 	(31%)
-university degree	 11 	(11%)
-not reported 	 4 	(4%)

Occupation, n (%)
-employed	 55 	(55%)
-housekeeper	 25 	(25%)
-retired	 8 	(8%)
-student	 2 	(2%)
-unable to work	 4 	(4%)
-other 	 6 	(6%)

Biological treatment, n (%)
-Abatacept	 24 	(24%)
-Adalimumab	 21 	(21%)
-Certolizumab pegol	 5 	(5%)
-Etanercept	 35 	(35%)
-Golimumab	 6 	(6%)
-Infliximab	 1	 (1%)
-Tocilizumab	 8 	(8%)

SD: standard deviation; n: number; IQR: inter-
quartile range.
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tients who dropped out, 6 experienced 
adverse events, 2 patients stopped the 
treatment for inefficacy, and 7 subjects 
retired the consent or were lost at fol-
low up (Fig. 1). 
Patients who persisted on treatment 
experienced a significant improve-
ment from baseline in all indexes of 
disease activity and functional ability 
at 12 months (Table II). A significant 
improvement was already observed at 
6 months, with a further improvement 
in HAQ and Global Health Assessment 
from 6 to 12 months.
According to the results of the WPS-
RA questionnaire at 12 months, pa-
tients employed had a significant re-
duction in the mean number of days of 
work missed (absenteeism) and in the 
number of days of reduced productivity 
(presenteeism) (Table III). A significant 
reduction in the rate of arthritis interfer-
ence with work productivity was also 
observed for these subjects.
Patients who completed the WPS-RA 
questionnaire at 12 months, reported a 
significant reduction in the mean num-
ber of days of household work missed 
and in the number of days in which the 
productivity in household work was 
reduced. Moreover, we observed a sig-
nificant reduction in the number of days 
in which the disease inhibited social 
activities and in the number of days in 
which the patient needed outside help 
to perform everyday activities at home. 
The rate of arthritis interference with 
household work productivity was sig-
nificant reduced at 12 months compared 
to baseline (Table III). A significant im-
provement in all these parameters was 
already observed at 6 months and re-
mained stable until 12 months.
A multivariate linear regression analysis 
was performed to evaluate the impact 
of age, sex, disease duration, functional 
disability at 12 months (HAQ ≥1) and 
therapeutic target achievement at 12 
months (low disease activity or disease 
remission, i.e. a DAS 28 <3.2) (7) on 
the different parameters of work abil-
ity assessed by WPS-RA questionnaire. 
While functional disability had a sig-
nificant negative impact on all param-
eters of household work productivity 
(Q5–Q9), the achievement of a low dis-
ease activity or remission was inversely 

correlated with the number of days of 
reduced productivity at work (presen-
teeism, Q3) and with the rate of arthri-
tis interference with work productivity 
outside and within the home (Q4, Q9).
Considering an average gross national 
wage of €28,250 (12), we estimated the 
average hourly earnings to be €16.05 
(assuming 220 working days per year 
and 8 working hours per day). There-
fore, we calculated a mean monthly loss 
due to absenteeism of € 334 per person 
at baseline, and a mean monthly loss of 
€77 per person at 1 year from treatment 
start, with a mean monthly difference of 
€257 (economic gain due to absentee-
ism reduction related to the treatment). 
While considering presenteeism, we es-
timated a mean monthly loss of €353 
per person at baseline, and a mean 
monthly loss of €45 per person at 1 
year from treatment start, with a mean 

monthly difference of € 308 (economic 
gain due to presenteeism reduction re-
lated to the treatment).

Discussion 
In this prospective real-life multicentre 
study on Italian patients with RA, the 
prescription of a first biologic drug, ac-
cording to national guidelines, was as-
sociated with a significant improvement 
of work productivity outcomes after 1 
year, both outside and within home. 
At multivariate analysis we observed that 
the achievement of the therapeutic target 
according to the previous and more re-
cent Italian Society for Rheumatology 
guidelines, i.e. a low disease activity or 
remission based on DAS28 (7, 13), was 
associated with a reduced subjective im-
pact of arthritis on work both outside and 
within home, and with a significant low-
er rate of presenteeism. This finding is in 

Fig. 1. Flow diagram of patients enrolled in the study.

Table II. Clinimetric indexes at baseline, 6 months and 12 months.

	 Baseline	 6 months	 12 months
	 (n=100)	 (n=90)	 (n=85)

VAS patient (0-10) [median (IQR)]	 7 	(5; 8)	 3 	(1; 5)*	 2 	(0; 5)*
VAS physician (0-10) [median (IQR)]	 5 	(4; 7)	 2 	(0; 3)*	 1 	(0; 3)*
Patient’s global health assessment (0-100)	 55 	(40; 70)	 30 	(5; 60)*	 19 	(3; 50)*§ 
   [median (IQR)]
HAQ score [median (IQR)]	 1 	(0.75; 1.8)	 0.6 	(0; 1)*	 0.25 	(0; 0.87)*§

DAS 28 [mean (SD)]	 5.1 	(0.9)	 3.1 	(1.4)*	 2.8 	(1.3)*
SDAI [median (IQR)]	 25.2 	(18.7; 33.2)	 7.7 	(2.4; 14)*	 5.1 	(1.9; 12.9)*

*p<0.05 compared to baseline; t-test for paired data for normally distributed variables, Wilcoxon test 
for variables without normal distribution; §p<0.05 compared to 6 months; t-test for paired data for 
normally distributed variables, Wilcoxon test for variables without normal distribution. 
n: number; IQR: interquartile range; SD: standard deviation.
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line with the observation that in patients 
with spondyloarthritis the index of dis-
ease activity ASDAS-CRP had a higher 
correlation with presenteeism than with 
absenteeism (14). However, according 
to the multinational COMORA study, 
the impact of RA on absenteeism in 
Italy seems to be lower than in other 
countries with a lower gross domestic 
product, but the risk of presenteeism 
higher, thus suggesting that in Italian 
population presenteeism may represent 
the most reliable indicator of work dis-
ability for patients with RA (15).
On the other hand, we observed that 
patient’s disability, evaluated with the 
HAQ, impacted mainly on parameters 
assessing work productivity at home. 
A possible explanation of this finding 
relies on similarities between questions 
assessing the impact of RA on house-
hold work productivity in the WPS-RA 
questionnaire and questions assessing 
disability related to RA in the HAQ. 
Moreover, we can hypothesise that pa-
tients who had developed a disease re-
lated disability before starting biologic 
treatment could have been forced to 
stay at home, as loss of work capacity 
mainly occurs during the first years of 
disease (16). 
We did not observe any effect of disease 
duration on work ability outcomes, but 
it must be underlined that patients in-
cluded in our cohort had a long median 
disease duration (7 years). In a study 
on RA patients included in the Swed-
ish biologic register (ARTIS), starting a 
treatment with anti-TNF drugs within 5 
years from the disease onset was associ-

ated with a higher probability of regain-
ing work ability compared to later starts 
(17). However, the same authors ob-
served that disability status at the time 
of biologic therapy initiation affected 
work ability more than disease duration, 
suggesting that treatment with biologic 
drugs should be started early, before 
permanent work disability occurs.
In this study we tried to quantify the 
economic gain related to work ability 
improvement due to biologic therapy in 
employed subjects enrolled in our co-
hort of patients with RA. Monetising in-
direct costs due to work ability impair-
ment is very challenging since there is 
no consensus about the best measure to 
be used, especially for presenteeism (1). 
We used the “human capital approach” 
method, which allows calculating the 
loss of income from work disability by 
a societal perspective (18). Loss of in-
come due to absenteeism was calculated 
multiplying the number of days in which 
patients were absent from work by the 
average national income, while the costs 
due to presenteeism were calculated 
based on the assumption that patient’s 
productivity at work was reduced of a 
half, i.e. considering 4 working hours 
per day instead of 8. Other methods for 
measuring costs related to presenteeism 
use multipliers that can extremely vary 
among different instruments and lead to 
very different cost estimates (19). The 
estimates emerging from our cohort are 
in line with results from other studies 
(3). In our cohort, monthly gain due to 
absenteeism reduction was calculated as 
€257 (i.e. about €3000 per year) and 

monthly gain due to presenteeism reduc-
tion was calculated as € 308 (i.e. about 
€3700 per year). Although these results 
may be regarded as explorative because 
they do not represent the principal out-
come of the study, and despite methodo-
logical issues previously discussed, this 
data represents the first estimate of the 
economic gain related to work ability 
improvement due to biologic therapy 
in patients with RA in Italy (2). The im-
portance of results specific for national 
populations comes from the observation 
that the impact of RA on work ability 
may extremely vary in different coun-
tries (15) and that values of productiv-
ity estimates are dependent on the local 
healthcare system (3). Moreover, these 
results further support the major role 
of presenteeism in assessing the im-
pact of RA on work ability, since from 
our estimates the economic gain due to 
treatment with biological drugs seems 
to be higher when considering presen-
teeism than absenteeism in our cohort. 
As reported in other studies, presentee-
ism may be the principal determinant of 
costs related to reduced productivity in 
RA (20).
Indeed, it must be underlined that a 
complete assessment of gains related to 
the treatment is hard to perform, since 
indirect costs related to the disease are 
difficult to estimate and may overcome 
direct costs (21). Moreover, the impact 
of work ability on patient’s quality of life 
is wide and concerns also other “intangi-
ble” values, like self-esteem and sense 
of purpose, that cannot be properly ad-
dressed by an economic evaluation (1).

Table III. Number of days of activity impairment and rate of arthritis interference with work productivity according to WPS-RA question-
naire, at baseline, 6 months and 12 months.

	 Baseline	 6 months	 12 months
	 [mean (SD)]	 [mean (SD)]	 [mean (SD)]

Employed	 (n=55)	 (n=45)	 (n=37)

Q2: Number of days of work missed (absenteeism)	 2.6 	(4.8)	 0.8 	(3.2)*	 0.6 	(1.5)*
Q3: Number of days of reduced productivity (presenteeism)	 5.5 	(7.7)	 0.9 	(2.3)*	 0.7 	(1.5)*
Q4: Rate of arthritis interference with work productivity (0-10 points scale)	 4.3 	(2.8)	 1.4 	(2.4)*	 1.1 	(1.9)*

All patients	 (n=99)	 (n=82)	 (n=75)

Q5: Number of days of household work missed	 6.7 	(8.5)	 3.4 	(7.3)*	 2.7 	(5.2)*
Q6: Number of days of reduced productivity in household work	 9.1 	(9.9)	 2.8 	(5.1)*	 2.7 	(5.2)*
Q7: Number of days with social activities missed	 6.2 	(8.9)	 2.1 	(5.3)*	 1.9 	(4.8)*
Q8: Number of days with outside help	 5.7 	(8.4)	 1.9 	(5.1)*	 1.5 	(4.6)*
Q9: Rate of arthritis interference with household work productivity (0-10 points scale)	 6.1 	(2.7)	 2.8 	(2.9)*	 2.9 	(2.9)*

*p<0.05 compared to baseline; t-test for paired data. SD: standard deviation; n: number.
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The main strength of our study is that 
this is the first real life prospective study 
on Italian population ad hoc designed 
to evaluate the impact of biologic treat-
ment on work ability in RA. Patients 
included in the cohort were treated ac-
cording to national guidelines, both in 
academic and in hospital settings. The 
direct clinical evaluation of the patient 
by a rheumatologist assures the reli-
ability of diagnosis and clinical param-
eters assessment. Moreover, the study 
focused on a class of drugs (biologic 
agents) and not on a single drug, as most 
of the existing studies on this topic. 
The use of the WPS-RA questionnaire 
allows a wide evaluation of the impact 
of the disease on work ability, including 
not only parameters related to employed 
job (absenteeism, presenteeism), but 
also those related to domestic work and 
social activities. According to a recent 
OMERACT survey, the WPS-RA ques-
tionnaire is considered one of the best 
performing instruments to assess work 
ability in subjects with RA (22-24).
The main limit of this study is the ab-
sence of a control group of patients 
with RA treated only with csDMARDs. 
However, as the treatment with biologi-
cal drugs was prescribed according to 
national guidelines, i.e. in subjects with 
an active disease after failure of one or 
more previous csDMARDs, continuing 
a treatment with a csDMARD instead 
of starting a biologic would be con-
sidered unethical in this setting. The 
small number of employed subjects in 
the cohort may have limited the power 
of multivariate analysis. Moreover, all 
patients were followed in rheumatol-
ogy centres of Northern Italy, and this 
may affect the representativeness of 
Italian population. Lastly, we did not 
assess the impact of comorbidities and 
other disease-related variables such as 
fatigue, that could have a significant in-
fluence on work ability (25, 26).

Conclusions
The results of this real-life study on an 
Italian cohort of patients with RA sug-
gest that the first year of treatment with 
a biological drug significantly impacts 
on disease activity and work ability. A 
treat-to-target strategy aimed at achiev-
ing a low disease activity or remission 

may improve patient’s productivity 
at work, while the effect of the treat-
ment in reducing disability may allow 
better performances also in household 
work and social activities. Estimates 
of economic gains due to productivity 
improvement suggest that the use of 
biological agents may, at least in part, 
compensate direct medical costs related 
to the treatment.
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