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Effect of Infliximab Therapy on Employment, 
Time Lost from Work, and Productivity in Patients
with Psoriatic Arthritis
ARTHUR KAVANAUGH, CHRISTIAN ANTONI, PHILIP MEASE, DAFNA GLADMAN, SONGKAI YAN, 
MOHAN BALA, BEI ZHOU, LISA T. DOOLEY, ANNA BEUTLER, CYNTHIA GUZZO, and GERALD G. KRUEGER

ABSTRACT. Objective. To examine the effect of infliximab on employment status, time lost from work, and pro-
ductivity in a double-blind, placebo-controlled study of patients with active psoriatic arthritis (PsA).
Methods. Two hundred adult patients with PsA were randomized to intravenous infusions of either
infliximab 5 mg/kg or placebo at Weeks 0, 2, 6, 14, and 22, with early escape at Week 16. Employment
status, workdays missed, and productivity were assessed at baseline and at Week 14. The effect of PsA
on daily productivity was assessed using a visual analog scale.
Results. At baseline, similar percentages of patients in both treatment groups were employed and sim-
ilar percentages missed workdays; the mean productivity score at baseline was similar between groups
(roughly 3 on a scale of 0 to 10). At Week 14, median productivity increased significantly in the inflix-
imab group compared with the placebo group (67.5% vs 9.2%; p < 0.0001). Compared with the place-
bo group, higher proportions of patients in the infliximab group improved employment status from
unemployed at baseline to employed at Week 14 (11.5% vs 0%; p = 0.084) and from part-time to full-
time employment (30.0% vs 10.0%; p = 0.582). Among patients employed at baseline and Week 14, a
lower proportion of patients in the infliximab group than in the placebo group had missed workdays in
the 4 weeks prior to Week 14 (p = 0.138).
Conclusion.After 14 weeks of treatment, infliximab improved productivity in patients with active PsA.
There was also a trend toward increased employment and reduced time lost from work for patients treat-
ed with infliximab. (First Release Sept 1 2006; J Rheumatol 2006;33:2254–9)
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While originally viewed as a benign disease, psoriatic arthri-
tis (PsA) is now recognized as a serious condition that can
have a substantial impact on patient function and quality of
life. Patients with a polyarticular course are more likely to suf-
fer joint damage, physical deformity, and functional disabili-
ty. PsA follows a polyarticular course in up to 61% of patients;

moreover, erosive arthropathy develops in up to 67%1. One
study found that, within 2 years of onset of PsA, 47% of
patients had at least one erosion2. Several clinical studies have
shown that a substantial proportion of patients with PsA have
American College of Rheumatology (ACR) grade III or IV
functional impairment1,3,4.

Patients with PsA also suffer from inflammatory skin man-
ifestations, which may impose further physical impairment and
disfigurement. This skin involvement may be associated with
discomfort as well as a psychosocial burden beyond that
caused by the joint component of the disease5,6. Psoriasis alone
can be physically debilitating, and the psychological and social
effects of the disease can markedly impair quality of life to an
extent similar to or greater than severe and chronic diseases
such as congestive heart failure and chronic lung disease7.

Work disability associated with rheumatoid arthritis (RA)
has been well documented in numerous studies8-11, but there
is a paucity of data on productivity and employability in
patients with PsA12. However, since patients with RA and
those with PsA have been shown to have similar impairment
in function and quality of life13,14, it is likely that active PsA
also influences productivity and employability. Indeed,
because of the younger age of onset of PsA compared with
RA, inhibition of work productivity may be even more likely
to affect patients in the prime working years of their lives15,16.
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In IMPACT-2, a multicenter, double-blind, placebo-con-
trolled study, infliximab was shown to significantly improve
joint and skin involvement in patients with PsA17. The study
also found that patients with PsA have impaired health-relat-
ed quality of life (HRQOL), as measured by both the physical
and mental components of the Short Form-36 (SF-36), and
reduced physical function, as measured by the Disability
Index of the Health Assessment Questionnaire (HAQ), and
that infliximab improved both HRQOL and physical function
in these patients18.

We evaluated the effect of infliximab on productivity and
employment in patients from the IMPACT-2 study. We also
examined the relative importance of skin and joint responses
with respect to physical and emotional limitations on work
and other daily activities in these patients.

MATERIALS AND METHODS
Study design. The study design and eligibility criteria of the IMPACT-2 study
have been described17. In brief, IMPACT-2 was a phase 3, multicenter, dou-
ble-blind, placebo-controlled study that evaluated the efficacy and safety of
infliximab in 200 patients with active PsA diagnosed at least 6 months before
starting study treatment. Patients had to have at least one qualifying target
lesion ≥ 2 cm in diameter and were required to have failed previous treatment
with disease modifying antirheumatic drugs (DMARD) or nonsteroidal anti-
inflammatory drugs (NSAID).

Patients were randomized to receive intravenous infusions of either place-
bo or infliximab 5 mg/kg in an induction regimen at Weeks 0, 2, and 6 fol-
lowed by maintenance dosing at Weeks 14 and 22. Randomization was strat-
ified by investigational site and current methotrexate use. Patients could enter
early escape if they had less than 10% improvement from baseline in swollen
and tender joint counts by Week 16. Placebo patients who entered early
escape received infliximab 5 mg/kg at Weeks 16, 18, and 22. To maintain the
blind, patients in the infliximab group who entered early escape received
placebo at Weeks 16 and 18 and infliximab 5 mg/kg at Week 22.

At the baseline visit (Week 0) data on patient characteristics including
demographics, disease history, and concomitant medications were collected.
In addition, employment status [employed (part-time or full-time) or not
employed] and number of workdays missed due to PsA were assessed.
Patients who were not employed were asked if they could work if a job was
available (i.e., patients who could work were considered “employable”).
Productivity was evaluated using a visual analog scale (VAS) ranging from 0
to 10, where 0 indicated that PsA affected the patient’s daily productivity
“very much” while 10 indicated “not at all.” Daily productivity referred to
general productivity at work, at home, and/or at school. This productivity
VAS, originally described by van der Heijde, et al19, was shown to correlate
with clinical measures and it has been used in studies of ankylosing spondyli-
tis. When interpreting results based on this scoring method, a higher score
indicated better productivity. Employment status, workdays missed, and pro-
ductivity were assessed at Week 14 as well.

The ACR response criteria20 were used to evaluate joint response at
Weeks 0, 2, 6, 14, and 24, and improvement of at least 20% in selected ACR
criteria (ACR 20) was calculated. The Psoriasis Area and Severity Index
(PASI)21 scores were used to assess skin response at Weeks 0, 2, 6, 14, and
24, and the proportion of patients with improvement of at least 75% from
baseline (PASI 75) was calculated. The PASI is a composite score (range
0–72) used for assessing psoriatic lesions based on the extent of skin involve-
ment, erythema, plaque thickness, and degree of scaling. In addition, the
MOS 36-item Short-Form Health Survey (SF-36)22 was administered to eval-
uate patient quality of life at Weeks 0, 14, and 24.
Statistical methods. Baseline demographics, disease characteristics, and use

of concomitant medications as well as employment status, time lost from
work, and productivity were summarized by treatment group. Fisher’s exact
test was used to compare change of employment status or employability sta-
tus from baseline to Week 14 and the percentage of patients who missed
workdays at Week 14. A patient was considered employable if he/she was
employed or could work if a job was available. A t test on van der Waerden
scores based on transformed ranks was used to compare the changes in pro-
ductivity scores from baseline to Week 14 between the 2 treatment groups.
This analysis was also performed by sex and employment status at Week 14.
The Cochran-Mantel-Haenszel chi-square test was used to compare the limi-
tations in work and daily activities at Week 14 (using the questions in the SF-
36 role-physical and role-emotional scales) between the 2 treatment groups,
controlling for baseline limitations. The association between ACR 20 and
PASI 75 response or nonresponse at Week 14 and the percentage of patients
who had no limitations in daily activities were also assessed. All analyses were
conducted at Week 14 before patients who were not adequately responding in
the placebo group received infliximab treatment (i.e., starting at Week 16).

RESULTS
Patient characteristics. Patient demographic data and baseline
disease characteristics were comparable between the 2 treat-
ment groups, with the exception of the higher proportion of
men (71.0%) in the infliximab group compared with that in
the placebo group (51.0%). An overall summary of the key
disease characteristics across the 2 groups indicates that
patients enrolled in the trial had active PsA disease (Table 1).

Table 1. Demographics and baseline patient characteristics.

Placebo Infliximab 
5 mg/kg

Patients randomized, no. 100 100
Men, % 51.0 71.0
Age, yrs† 47.0 (46.5) 46.5 (47.1)
Duration of psoriatic arthritis, yrs† 4.9 (7.5) 5.9 (8.4)
Swollen joint count (0–66)† 12.0 (14.4) 11.5 (13.9)
Tender joint count (0–68)† 24.0 (25.1) 20.5 (24.6)
CRP, mg/dl† 1.2 (2.3) 1.0 (1.9)
Duration of morning stiffness 

(0–1440 min)†† 183.4 ± 308.8 216.0 ± 376.0
Duration of psoriasis, yrs† 12.7 (16.8) 13.4 (16.2)
Patients with ≥ 3% body surface area 87/98 (88.8%) 83/100 (83.0%)
PASI score (0–72)†† 10.2 ± 9.0 11.4 ± 12.7
HAQ disability index (0–3)†† 1.1 ± 0.6 1.1 ± 0.6
SF-36 score

Physical component (0–100)†† 31.0 ± 9.0 33.0 ± 9.4
Mental component (0–100)†† 47.0 ± 11.9 45.5 ± 11.9

Methotrexate, % 45.0 47.0
Corticosteroids, % 10.0 15.0
NSAID, % 73.0 71.0
Employed, % 66.7 73.0

Employed full time, % 54.6 59.0
Unemployed, % 33.3 27.0

Unemployable, % 26.3 21.0
Receiving disability compensation, % 15.2 9.0
Lost time from work, % 19.7 16.4
Productivity (VAS 0–10)† 3.3 (3.8) 3.2 (4.1)

† Values are median (mean); †† mean ± SD. CRP: C-reactive protein; HAQ:
Health Assessment Questionnaire; NSAID: nonsteroidal antiinflammatory
drugs, PASI: Psoriasis Area and Severity Index; SF-36: Short Form-36;
VAS: visual analog scale.
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Similar percentages of patients were employed at baseline in
the placebo and infliximab groups (66.7% and 73.0%, respec-
tively; Table 1). Of the patients who were employed at base-
line, similar percentages in each treatment group (19.7% and
16.4% in the placebo and infliximab groups, respectively) lost
time from work (Table 1). Further, the baseline productivity
was similar between the 2 treatment groups (mean 3.8 in the
placebo group and 4.1 in the infliximab group; Table 1).
Employment. At week 14, among patients who were not
employed at baseline, 11.5% (3 of 26) in the infliximab group
were employed full- or part-time, compared with 0% (0 of 32)
in the placebo group (p = 0.084; Table 2). Among patients
who were employed part-time at baseline, 30.0% (3 of 10) in
the infliximab group were employed full-time at Week 14,
compared with 10.0% (1 of 10) in the placebo group (p =
0.582; Table 2). In addition, among patients who were not
employable (not employed and could not work if a job was
available) at baseline, 30% (6 of 20) in the infliximab group
became employable at Week 14, compared with 12% (3 of 25)
in the placebo group (p = 0.157; Table 2).
Productivity and time lost from work. Figure 1 shows the treat-
ment group comparison of the median and interquartile range
of the change in VAS productivity score from baseline to

Week 14 for all patients, by sex, and by employment status at
Week 14. Productivity increased by a median of 2.6 from
baseline to Week 14 in the infliximab group, compared with
0.3 in the placebo group (p < 0.001; Figure 1). Similarly, the
median percentage change in productivity was 67.5% and
9.2% in the infliximab and placebo groups, respectively (p <
0.0001). Similar results were observed in men and women and
among those employed at Week 14. Between-group differ-
ences in productivity score changes were not as pronounced
among patients not employed at Week 14 in both treatment
groups. Among patients who were employed full-time at base-
line and Week 14, 3.7% in the infliximab group had missed
workdays in the previous 4 days at Week 14, compared with
13.0% in the placebo group (p = 0.138; Figure 2).
Influence of physical health and emotional problems on work
and other daily activities. At baseline, a majority of patients in
each treatment group reported that physical health and emo-
tional problems each affected their work or daily activities in
the previous 4 weeks (Table 3). Physical health seemed to
have a greater effect than did emotional health. At 14 weeks,
the percentage of patients reporting a physical effect was
reduced significantly from 85.0% to 52.5% (p < 0.001) in the
infliximab group, but changed from 88.0% to only 84.4% in
the placebo group. Similarly, at Week 14, the percentage of
patients reporting an emotional effect was reduced significant-
ly from 57.0% to 41.4% (p < 0.01) in the infliximab group, but
increased from 47.0% to 55.2% in the placebo group. As a
result, at Week 14, patients in the placebo group had signifi-
cantly greater limitations in these activities compared with
those in the infliximab group (all p < 0.05; Table 3).
Influence of ACR 20 and PASI 75 responses on work and other
daily activities. Table 4 shows the effect of ACR 20 and PASI
75 responses on the patient’s daily physical and emotional
roles, based on questions on the role-physical and role-emo-
tional scales of the SF-36. Among patients who had limita-

Table 2. Change in employability or employment status from baseline to
Week 14.

Status Placebo Infliximab p
5 mg/kg

Unemployable at baseline, no. 25 20
Employable at Week 14, no. (%) 3 (12.0) 6 (30.0) 0.157
Unemployed at baseline, no. 32 26
Employed at Week 14, no. (%) 0 (0.0) 3 (11.5) 0.084
Employed part-time at baseline, no. 10 10
Employed full-time at Week 14, no. (%) 1 (10.0) 3 (30.0) 0.582

Figure 1. Change in productivity score from baseline to Week 14 for all patients. Data are medi-
ans and interquartile ranges.
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Figure 2. Percentages of patients who missed workdays in the 4 weeks before baseline and
before Week 14 among those employed full-time at both timepoints.

Table 3. Influence of physical health and emotional problems on work and daily activities. Values for specific
questions are the percentage of patients who answered “yes.” Values for impact of physical health or emotional
problems on work or daily activities is the percentage of patients who answered “yes” to at least one of the ques-
tions associated with that domain.

Placebo Infliximab
Item Baseline Week 14 Baseline Week 14

Impact of physical health on work or daily activities*** 88.0 84.4 85.0 52.5
Cut down time spent on work or other activities** 57.6 47.9 54.0 23.2
Accomplished less than you would like*** 72.7 72.9 70.0 40.4
Limited in the kind of work or other activities*** 79.0 69.8 65.0 39.4
Had difficulty performing the work or other activities*** 79.0 77.1 79.0 45.5

Impact of emotional problems on work or daily activities** 47.0 55.2 57.0 41.4
Cut down time spent on work or other activities*** 37.0 46.9 43.0 22.2
Accomplished less than you would like* 43.0 49.0 52.0 37.4
Didn’t do work or other activities as carefully as usual* 35.0 36.5 40.0 24.2

Cochran-Mantel-Haenszel chi-square test was used to compare the 2 treatment groups at Week 14, controlling
for baseline limitations; * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 4. Percentage of patients who answered “Yes” to the role-physical and role-emotional questions of the SF-36, by categories of ACR and PASI response
at Week 14 (based on patients who answered “Yes” to each question  at baseline).

Category of ACR/PASI Response
ACR 20 Nonresponders ACR 20 Responders

PASI 75 PASI 75 PASI 75 PASI 75
Nonresponders Responders Nonresponders Responders

Impact of physical health on work or daily activities
Cut down amount of time you spent on work or other activities 72.6 45.5 26.7 20.0
Accomplished less than you would like 86.8 46.7 61.9 34.6
Were limited in the kind of work or other activities 80.8 60.0 52.6 35.7
Had difficulty performing work or other activities (for example, 91.7 57.9 65.0 34.4
it took extra effort)

Impact of emotional problems on work or daily activities
Cut down amount of time you spent on work or other activities 67.4 45.5 40.0 21.4
Accomplished less than you would like 70.6 60.0 75.0 26.7
Didn’t do work or other activities as carefully as usual 64.1 50.0 50.0 21.4
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tions in these roles, those who achieved both ACR 20 and
PASI 75 responses were less likely to remain limited than
were patients who had only an ACR 20 or a PASI 75 response.
Patients who were neither ACR 20 nor PASI 75 responders
were most likely to remain limited in these roles, particularly
in the physical aspects.

DISCUSSION
PsA can result in significant functional impairment, which can
influence patient productivity. The influence of PsA on phys-
ical functioning and quality of life may be further exacerbat-
ed by the coincident presence of psoriatic lesions. Our study
shows that a significant number of patients with PsA are dis-
abled during their prime working years (mean age 46.5 yrs in
the placebo group, 47.1 in the infliximab group), which is
consistent with the fact that the incidence of PsA peaks
between the ages of 30 and 50 years, the years of highest pro-
ductivity and earning16. In the population studied in this
report, the unemployment rate at baseline was high (33.3% in
the placebo group, 27.0% in the infliximab group), which cor-
responds with the reduced employability in the PsA popula-
tion. Further, the baseline productivity scores of 3.8 and 4.1 in
the placebo and infliximab groups, respectively, indicate that
the disease has a negative effect on productivity. This scale
has been used to document daily productivity in other disease
populations, such as the ASSERT study of patients with anky-
losing spondylitis, in which the mean productivity score at
baseline was also about 419.

The use of biologic response modifiers that target tumor
necrosis factor-α (TNF-α) has been shown to reduce disease
activity, improve quality of life, and inhibit disease progres-
sion in patients with PsA17,18,23-25. Infliximab has been shown
to significantly reduce the clinical signs and symptoms of
arthritis and improve psoriatic skin disease, HRQOL, and
physical function in patients with PsA17,18. In our study,
infliximab significantly increased productivity in PsA patients
by 67.5% in the infliximab group, in contrast with 9.2% in the
placebo group (p < 0.0001). This effect on productivity did
not vary by sex. Overall, patients in the infliximab group also
had a better outcome with regard to employment and employ-
ability compared with the placebo group, a higher proportion
of patients who were unemployed at baseline becoming
employed at Week 14, a higher proportion who were
employed part-time at baseline becoming employed full-time
at Week 14, and a higher proportion who were not employable
at baseline becoming employable at Week 14. Infliximab had
a positive, although not statistically significant, effect on both
employment and employability in these patients with PsA.

These results are particularly noteworthy given the very
short period of followup. This is, of course, related to ethical
issues in study design — because a number of studies have
demonstrated the efficacy of TNF-α inhibition in PsA, the
time period during which a patient with active disease can be
allowed to receive placebo must be short. Fewer patients treat-

ed with infliximab missed workdays, with the percentage of
patients missing workdays in the past 4 weeks decreasing
from 13.0% at baseline to 3.7% at Week 14 in the infliximab
group but remaining the same in the placebo group (13% at
both timepoints). This study did not specifically address “pre-
senteeism,” in which patients with chronic conditions (such as
PsA) that impair functional status may go to their jobs but
almost certainly will not accomplish as much work compared
with healthy employees. Given the differences in self-report-
ed productivity, it can be reasonably expected that treated
patients would perform better at work than would untreated
patients.

A person’s work status is dependent upon a number of fac-
tors, which makes assessment of the influence of treatment on
work status challenging. A number of factors that could affect
ability to return to work, such as type of work, were not
accounted for in this study. However, we believe a random-
ized and controlled trial provides the best opportunity to
assess the ability of treatment to improve employment
because the process of randomization should, at least to some
extent, control for observed and unobserved factors. These
results raise the possibility that effective treatment can trans-
late fairly rapidly into improvement in work status. Further
studies in larger populations are required to examine and bet-
ter quantify this benefit.

The manifestations of disease in the skin and joints of
patients with PsA present unique challenges for performing
daily tasks and maintaining gainful employment. The optimal
therapies for PsA are those that treat both joint involvement
and psoriatic lesions. In our study, the maximal impact of
physical and emotional health on work and productivity was
observed in patients who achieved both ACR 20 and PASI 75
responses, indicating that treating both arthritis and psoriasis
is essential if patients with PsA are to be more productive. A
similar relationship with skin and joint response was also
apparent for HRQOL18. Thus, our results confirm that
improved skin and joint responses not only enhance HRQOL
but also improve productivity in patients with PsA treated
with infliximab.
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