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Abstract 

Background Capacity to work is impacted by psoriatic arthritis (PsA). Our objective was to describe the course 
of work productivity and leisure activity in patients with PsA treated with biologic (b) and targeted synthetic (ts) 
disease-modifying antirheumatic drugs (DMARDs).

Methods A systematic literature review identified all trials and observational studies published January 1, 2010–
October 22, 2021, reporting work productivity using the Work Productivity and Activity Impairment Questionnaire 
(WPAI) in patients with PsA treated with b/tsDMARDs. Outcomes for WPAI domains (absenteeism, presenteeism, total 
work productivity, and activity impairment) were collected at baseline and time point closest to 24 weeks of treat-
ment. A random effects meta-analysis of single means was conducted to calculate an overall absolute mean change 
from baseline for each WPAI domain.

Results Twelve studies (ten randomized controlled and two observational) assessing patients treated with adali-
mumab, bimekizumab, guselkumab, ixekizumab, risankizumab, secukinumab, or upadacitinib were analysed. Among 
3741 employed patients, overall mean baseline scores were 11.4%, 38.7%, 42.7%, and 48.9% for absenteeism, presen-
teeism, total work productivity impairment, and activity impairment, respectively. Estimated absolute mean improve-
ments (95% confidence interval) to week 24 were 2.4 percentage points (%p) (0.6, 4.1), 17.8%p (16.2,19.3), 17.6%p 
(15.9,19.4), and 19.3%p (17.6, 21.0) respectively, leading to a mean relative improvement of 41% for total work produc-
tivity. The change in work outcomes in the b/tsDMARDs appeared similar.

Conclusions This systematic literature review and meta-analysis confirmed that patients with active PsA have 
a substantially reduced capacity to work and participate in leisure activities. Substantial improvements across various 
WPAI domains were noted after 24 weeks of b/tsDMARD treatment, especially in presenteeism, total work productiv-
ity, and activity impairment. These findings may be useful for reimbursement purposes and in the context of shared 
decision-making.

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Arthritis Research & Therapy

*Correspondence:
Laure Gossec
laure.gossec@aphp.fr
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-4528-310X
http://orcid.org/0000-0001-7531-4125
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13075-024-03282-0&domain=pdf


Page 2 of 15Gossec et al. Arthritis Research & Therapy           (2024) 26:50 

Introduction
Psoriatic arthritis (PsA) has a substantial impact on 
health-related quality of life (HRQoL) [1]. As the clini-
cal presentation of PsA varies, its impact often extends 
beyond joint damage to include comorbidities such as 
obesity, depression, anxiety, and cardiovascular disease 
[2, 3]. In particular, patients with PsA have reported its 
effect on individual activities and social participation, 
as well as physiological functioning as linked to the 
World Health Organization (WHO) International Clas-
sification of Functioning, Disability, and Health (ICF) 
[4, 5]. The consequences of PsA on work are important 
and include deleterious effects such as hours of missed 
work (absenteeism), diminished productivity while at 
work (presenteeism), and increased economic burden 
due to indirect costs [4, 6–10].

The availability of biologic (b) and targeted synthetic 
(ts) disease-modifying antirheumatic drugs (DMARDs) 
over the last 20 years has improved clinical outcomes in 
PsA [11]. However, work and work productivity follow-
ing b/tsDMARD treatment initiation in PsA based on 
evidence from both randomized controlled trials and 
observational studies has not been comprehensively 
assessed.

The objective of this systematic literature review 
(SLR) and meta-analysis was to describe work and work 
productivity in patients with PsA prior to and following 
b/tsDMARD treatment, and to explore the potential 
economic impact of changes in productivity.

Methods
This SLR was conducted according to the methodo-
logical guidance of the Centre for Reviews and Dis-
semination and reporting requirements of Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [12, 13].

Search strategy and selection criteria
The search aimed to capture all trials of b/tsDMARDs 
in PsA reporting patient-reported outcomes. The eli-
gibility criteria were defined according to Population, 
Intervention, Comparator, Outcome, and Study Design 
(PICOS) criteria as reported in Table S1. While the SLR 
was designed to assess HRQoL in addition to the work 
impact of PsA, for this analysis we only included stud-
ies reporting work impact, captured using the Work 
Productivity and Activity Impairment (WPAI) ques-
tionnaire [14]. Only studies reporting outcomes related 
to a specific intervention as listed in the eligibility crite-
ria were included.

The search strategy was based on key terms and 
synonyms related to the WPAI, work (e.g. work, 
employment), and productivity (e.g. presenteeism, 
absenteeism, impact, loss, capacity). We searched 
MEDLINE, Embase, EconLit, and Cochrane from Jan-
uary 1, 2010, through the search date of October 22, 
2021. A hand search was conducted in August 2022 
to update the evidence base. Data sources and the full 

Key summary points This systematic literature review (SLR) of randomized clinical trials and observational studies 
of biologic (b) and targeted synthetic (ts) disease-modifying antirheumatic drugs b/tsDMARDs in patients with PsA 
found that at treatment introduction, patients presented with a 42.7% mean productivity loss per week as assessed 
by the Work Productivity and Activity Impairment (WPAI) Questionnaire.

Through a meta-analysis comparing before/after values without adjustment for placebo response, we found 
that after 24 weeks of treatment with b/tsDMARDs, there was a mean absolute improvement of 17.6 percentage 
points and a mean relative improvement of 41% in total work productivity, with similar magnitudes of improvement 
in time spent at work and regular activities outside of work.

These results provide clinical-, regulatory- and reimbursement decision-makers with data on the potential societal 
and socio-economic benefits of b/tsDMARDs in PsA.

Keywords Psoriatic arthritis, Work productivity, WPAI, Productivity cost

Plain language summary 

Psoriatic arthritis (PsA) has a major impact on patients’ lives, including their ability to work by causing absence 
and reducing productivity. By pooling together published studies (12 studies, corresponding to 3741 patients) 
and comparing what patients reported before starting treatment to during treatment, we found that over the 
course of treatment with biologic (b) and targeted synthetic (ts) disease-modifying antirheumatic drugs (DMARDs), 
patients with PsA had an average of 18% higher total work productivity, translating to a 41% reduced impact of PsA 
at the group level (without looking at comparisons to a placebo response). It is important for health professionals 
and patients to know that work outcomes affected by PsA are improved when patients take b/tsDMARDS.
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search strategy are provided in Table S2 and Table S3, 
respectively.

All records were screened independently by two 
reviewers. Disagreements on a publication’s eligibility 
were resolved by discussion and/or arbitration provided 
by a third reviewer. Data extraction of study characteris-
tics and outcomes of included studies was performed by 
a single reviewer (MR) and validated by a senior member 
of the research team (BH).

Outcomes
The primary outcome of interest for this analysis was 
health-related work impairment as measured using the 
WPAI, a patient-reported outcome [14].

The WPAI has four domains to assess absenteeism 
(the percentage of work time missed), presenteeism (the 
percentage of impairment experienced while at work), 
overall or total work productivity impairment (work 
impairment due to absenteeism and presenteeism), and 
leisure activity impairment (impairment of activities of 
daily living). The four domain scores are expressed as 
percentages, with high percentage scores indicating a 
high degree of impairment and less productivity over the 
past 7 days [14]. Only patients employed at baseline are 
included in the evaluation of WPAI, with the exception of 
the activity impairment domain which may also include 
non-employed patients.

We estimated changes in WPAI by comparing WPAI 
domains, when starting a b/tsDMARD and after around 
6  months of treatment. Of note, this corresponds to 
a pre-post analysis but was not adjusted for placebo 
response (i.e. there was no comparison to improvements 
in the placebo group). Indeed, not all the studies had a 
placebo group, and to compare to placebo, a network 
meta-analysis would have been needed.

To explore the indirect costs attributable to PsA and 
the changes following treatment (again, this corresponds 
to ‘raw’ changes not adjusted to placebo response), we 
estimated a monetary value for the total productivity loss 
using the human capital approach, as explained below 
[15, 16].

Evidence synthesis
A random effects meta-analysis of single means was 
performed using RStudio Version 2022.07.1 (meta pack-
age v4.17–0) [17]. The outcome of interest was the mean 
change in WPAI scores from baseline to the timepoint 
closest to 24 weeks (i.e. 24 weeks ± 4 weeks). Meta-anal-
ysis results were reported as absolute mean change from 
baseline in WPAI score (weighted by study sample size) 
and 95% confidence interval (CI), which equates to a 
pooled or summary estimate of the WPAI score across 
the included studies around 24  weeks. For illustrative 

purposes, relative change was also assessed. Results 
for absolute change are presented as percentage point 
(%p), whereas relative change is percent. The reference 
case analysis included any studies reporting WPAI out-
comes as a mean change or least-squares mean (LSM) 
change from baseline. A scenario analysis was performed 
in which the adjusted means (i.e. LSM change) were 
excluded from the meta-analysis and only the raw values 
(i.e. mean change) were considered to examine internal 
validity.

The results from the meta-analyses were also used to 
estimate the indirect costs attributable to PsA [15]. For 
this analysis, we assigned a monetary value to lost pro-
ductivity using the human capital approach, which 
takes the patient’s perspective by counting any hour not 
worked as an hour of lost productivity [16]. Domain 
scores were multiplied by 40  h (assuming a standard 
work week) to estimate the total lost productivity (total 
work impairment due to absenteeism and presentee-
ism). We then multiplied the lost hours of productivity by 
€29.10 [18, 19], the reported 2021 average hourly labour 
costs in the European Union (27 countries, from 2020) 
and $40.35 [20], the 2021 employer cost for employee 
compensation for the United States (US), to broadly cap-
ture the international nature of the studies used in this 
analysis.

 Results
Of 6689 records, 751 publications were selected for full-
text review, and 27 publications (from 14 unique studies) 
reported WPAI data. Two additional studies were identi-
fied from the hand search and one data on file from the 
sponsor (UCB) was also included, resulting in a total of 
30 reports from 17 unique studies. Among these, 12 stud-
ies reported outcomes at a timepoint close to 24  weeks 
and were evaluated in the meta-analysis (Fig. 1).

Of the 12 studies, 10 drew evidence from randomized 
controlled trials (RCTs) with a placebo comparator and 
two from prospective observational studies (Table  1). 
Study sample sizes ranged from 100 [21] to 1281 [22] 
patients (mean, 532 patients). The interventions assessed 
included adalimumab (n = 4 studies), secukinumab 
(n = 3), ixekizumab (n = 2), risankizumab (n = 2), upa-
dacitinib (n = 2), bimekizumab (n = 1), and guselkumab 
(n = 1). Most RCTs allowed patients in the intervention 
and placebo arms to take concomitant conventional syn-
thetic (cs)DMARDs such as methotrexate, corticoster-
oids, non-steroidal anti-inflammatory drugs (NSAIDs), 
or other analgesics. A risk of bias assessment was per-
formed and presented in Table S4.

Overall, across all WPAI domains between 3683 and 
5774 patients at baseline and 2425 and 3774 patients 
at week 24 were analysed. Among all studies, 48.8% of 
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patients were male, the weighted mean age of patients 
was 50.1 years, and the weighted mean disease duration 
was 7.0  years (Table  1). Where reported, an average of 
58.7% of patients were employed at baseline.

Absenteeism
Among the 3741 patients with baseline WPAI data 
included in the meta-analysis, the pooled estimated 
mean absenteeism score (percent of time missed from 
work over a 7-day period due to PsA) was 11.4%, range 

5.8–16.3% (95% CI 10.2, 12.6) (Table  2). This can be 
illustrated as 4.6 h absent from work per week, based 
on a 40-h work week. At week 24, the pooled absolute 
mean change from baseline among patients treated 
with a b/tsDMARD was − 2.4%p, range − 12.5 to 6.1%p 
(95% CI − 4.1, − 0.6) (Fig. 2), i.e. a relative improvement 
of 21.0%. In general, there was a greater estimated 
improvement in absenteeism scores among patients 
receiving a b/tsDMARD compared to patients taking 
placebo (Figure S1).

Fig. 1 PRISMA flow of information for the systematic literature review. PRISMA, Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses; PsA, psoriatic arthritis; WPAI, Work Productivity and Ativity Impairment Questionnaire
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Presenteeism
The meta-analysis estimated mean presenteeism score 
(percent of impairment while working due to PsA) at 
baseline was 38.7% (n = 3620), range 30.5–47.3% (95% CI 
35.7, 43.2) (Table 2). This equates to 15.5 h of impaired or 
reduced work performance per week.

In the 12 studies (2425 patients), the pooled abso-
lute mean change from baseline in presenteeism 

scores was − 17.8%p, range − 24.3 to − 8.7%p (95% 
CI − 19.3, − 16.2) among patients treated with a b/
tsDMARD (Fig.  3) with a relative improvement of 
46.0%. Improvements in presenteeism scores among 
patients taking placebo were smaller, with an esti-
mated pooled mean change of − 5.5% from baseline 
(Figure S2).

Table 2 Work impairment in patients with PsA, assessed through mean WPAI scores at baseline

Some studies did not report SDs; only the mean is entered here

SD, standard deviation; WPAI, Work Productivity and Activity Impairment Questionnaire
a Ixekizumab 80 mg every 4 weeks
b Ixekizumab 80 mg every 2 weeks

Study name Mean score at baseline % (SD)

N Absenteeism N Presenteeism N Work productivity N Activity impairment

Adalimumab 40 mg
 Nakagawa 2019 [33] 106 8.4 106 37.5 106 40.2 104 41.7

 SELECT-PsA 1 2021 [22] 243 12.8 (26.4) 230 38.3 (24.4) 243 44.8 (28.8) 429 49.3 (25.9)

 SPIRIT-P1 2018 [29, 31] 101 8.7 (21.4) 101 37.3 (24.5) 101 40.6 (25.2) 101 46.9 (26.0)

 BE OPTIMAL 2022 (data on file) 90 5.8 (19.4) 87 34.1 (25.5) 87 35.3 (26.3) 140 45.5 (23.5)

Bimekizumab 160 mg
 BE OPTIMAL 2022 (data on file) 270 7.7 (21.4) 262 34.8 (25.7) 262 37.0 (27.2) 430 43.2 (24.4)

Ixekizumab 80 mg
 SPIRIT-P1  2018a [29, 31] 107 9.2 (21.0) 107 40.0 (26.7) 107 42.3 (28.5) 107 47.9 (26.3)

 SPIRIT-P1  2018b [29, 31] 103 7.7 (23.0) 103 35.8 (21.6) 103 37.4 (21.6) 103 47.1 (23.4)

 SPIRIT-P2  2017a [29, 30] 122 11.6 (26.6) 122 45.0 (25.7) 122 46.9 (26.7) 122 53.9 (24.9)

 SPIRIT-P2  2017b [29, 30] 123 8.8 (23.2) 123 36.9 (25.0) 123 38.8 (26.6) 123 49.3 (26.5)

Risankizumab 150 mg
 KEEPsAKE 1 2022 [23] 265 15.4 (28.6) 249 42.7 (25.5) 265 49.9 (29.9) 482 52.6 (25.1)

 KEEPsAKE 2 2022 [24] 127 12.4 (24.1) 123 41.3 (26.0) 127 47.4 (28.9) 224 50.5 (26.6)

Secukinumab 150 mg
 FUTURE 1 2017 [28] 94 15.0 (28.4) 88 40.1 (26.7) 89 47.0 (29.8) 195 50.9 (26.4)

 FUTURE 2 2015 [32] 60 7.0 (15.5) 61 37.1 (26.4) 60 39.1 (28.2) 99 48.8 (26.5)

Secukinumab 300 mg
 Corrona 2020 [21] 51 14.4 58 30.5 51 40.7 89 42.7

 FUTURE 2 2015 [32] 63 17.0 (27.6) 59 38.1 (25.6) 59 42.7 (28.7) 99 51.0 (24.8)

Upadacitinib 15 mg
 SELECT-PsA 1 2021 [22] 251 11.7 (24.5) 240 43.0 (25.6) 251 48.3 (29) 429 52.0 (25.2)

 SELECT-PsA 2 2021 [27] 120 15.8 (29.1) 113 41.1 (24.4) 120 48.5 (29.6) 211 52.0 (26.1)

Placebo
 FUTURE 1 2017 [28] 108 15.2 (26.6) 107 47.3 (28.9) 105 47.3 (28.9) 199 51.3 (26.4)

 FUTURE 2 2015 [32] 59 12.4 (27.0) 57 32.5 (23.0) 55 35.4 (24.9) 98 45.1 (27.4)

 SELECT-PsA 1 2021 [22] 241 16.3 (28.2) 241 43.6 (24.8) 241 50.8 (29.0) 423 49.6 (25.0)

 SELECT-PsA 2 2021 [27] 100 16.3 (27.5) 95 41.9 (27.3) 100 49.4 (31.5) 212 55.1 (26.5)

 SPIRIT-P1 2018 [29, 31] 106 8.9 (24.5) 106 32.4 (21.2) 106 34.6 (23.4) 106 46.1 (24.7)

 SPIRIT-P2 2017 [29, 30] 118 11.9 (28.1) 118 40.4 (28.8) 118 41.5 (29.6) 118 54.0 (25.8)

 KEEPsAKE 1 2022 [22] 251 12.1 (24.9) 237 39.9 (24.0) 251 46.6 (27.7) 477 52.0 (24.4)

 KEEPsAKE 2 2022 [24] 136 11.8 (23.5) 131 45.1 (24.2) 136 50.1 (27.6) 219 51.6 (25.7)

 BE OPTIMAL 2022 (data on file) 189 8.5 (22.1) 181 32.3 (24.7) 181 34.2 (26.3) 281 43.2 (24.5)
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Work productivity impairment
Baseline work productivity impairment scores were avail-
able for 3683 patients. The meta-analysis estimated mean 
loss of work productivity at baseline was 42.7%, range 
34.2–50.8% (95% CI 40.6, 44.9) (Table  2), which can be 
estimated as 17.1  h of total work productivity lost per 
week. At 24  weeks, for patients treated with a b/tsD-
MARD, the pooled absolute mean change in total work 
productivity was − 17.6%p, range − 25.2 to − 12.2%p (95% 
CI − 19.4, − 15.9) (Fig.  4) with a mean relative improve-
ment of 41.2%. Similar to other WPAI domains, improve-
ments in total work productivity scores among patients 
taking placebo for up to 24 weeks were small (Figure S3).

Activity impairment
Baseline activity impairment was reported for 5774 
patients, since unlike the other WPAI domains, this 
domain includes patients who were not employed. The 

estimated mean baseline impairment was 48.9%, range 
41.7–55.1% (95% CI 47.5, 50.4), indicating the percent of 
impaired or reduced ability to participate in leisure activ-
ities over a 7-day period (Table  2). Overall, all patients 
treated with b/tsDMARDs reported a reduction in activ-
ity impairment from baseline with a pooled absolute 
mean change of − 19.3%p (95% CI − 21.4, − 17.6) (Fig.  5) 
and a mean relative improvement of 39.5%.

 Indirect costs
At baseline, the overall productivity loss among patients 
with PsA reported in this review ranged from 13.7 to 
20.3  h per week. This equates to an estimated range 
of indirect costs for the European Union of €20,757 to 
€30,833 per patient per year (US$28,782 to US$42,753). 
After treatment with a b/tsDMARD, there was a pooled 
mean improvement in total work productivity of 7.0  h 

Fig. 2 Meta-analysis of percent mean CFB in absenteeism scores per intervention at 24 weeks. Note: Point estimates represent the mean CFB scores 
reported for each intervention. No direct comparison is intended nor was made across interventions. *Denotes observational study. CFB, change 
from baseline; CI, confidence interval; Q2W, every 2 weeks; Q4W, every 4 weeks; Q8W, every 8 weeks



Page 9 of 15Gossec et al. Arthritis Research & Therapy           (2024) 26:50  

per week (mean change from baseline, − 17.6%). Based 
on the analysis of change from baseline among patients 
treated with b/tsDMARDs, and without adjusting on 
placebo response, the estimated absolute mean decrease 
in PsA-related indirect costs linked to productivity was 
€10,688 (US$14,820) per patient, per year.

Discussion
This review reports important information on the bur-
den of PsA on work prior to and following b/tsDMARD 
treatment. In studies of b/tsDMARDs among patients 
with PsA, at treatment introduction, patients presented 
with a high burden of their disease on work, with an esti-
mated mean work productivity loss of 17.1  h per week, 

or a mean reduction of 42.7% in total work productivity. 
In all studies, presenteeism was a greater contributor to 
overall work productivity loss than absenteeism. Explora-
tory extrapolations of indirect costs associated with work 
productivity impairment yielded estimates between 
€20,000 to €30,000 (US$28,000 to US$42,000) per per-
son annually. Beyond work outcomes, the additional bur-
den was noted in the form of leisure activity impairment 
(mean, 48.9%). Through a meta-analysis corresponding to 
changes with treatment (without adjustments for placebo 
response), we found that after 24 weeks of treatment with 
b/tsDMARDs, there was a mean absolute improvement 
of 17.6%p in total work productivity, corresponding to a 
mean relative improvement of 41%. After treatment with 

Fig. 3 Meta-analysis of percent mean CFB in presenteeism scores per intervention at 24 weeks. Note: Point estimates represent the mean CFB 
scores reported for each intervention. No direct comparison is intended nor was made across interventions. *Denotes observational study. CFB, 
change from baseline; CI, confidence interval; Q2W, every 2 weeks; Q4W, every 4 weeks; Q8W, every 8 weeks
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a b/tsDMARD, the pooled mean improvement in total 
work productivity of 7.0 h per week led to an estimated 
absolute mean decrease in PsA-related indirect costs of 
€10,688 (US$14,820) per patient, per year. These results 
provide clinical-, regulatory- and reimbursement deci-
sion-makers with valuable data on the societal and socio-
economic benefits of b/tsDMARDs in PsA.

The findings of our review are consistent with previ-
ous studies, confirming the significant impact of PsA 
on work outcomes [7] and how presenteeism is a higher 
contributor to overall lost work productivity than absen-
teeism among patients with PsA [15]. This highlights that 
when patients with PsA attend work, their productivity is 
considerably impacted by PsA [34]. The reported effects 
of diminished productivity include reduced personal 

and professional development. Furthermore, as work 
plays an important role in one’s social life and integra-
tion into society, reduced ability to participate in work 
may increase isolation and have deleterious effects on 
the wellbeing of patients; decreased work productivity 
has been linked to decrements in QoL and mental health 
[35–37].

PsA has a high cost for society. Published estimations of 
the annual direct PsA-related health care costs have been 
reported to be as high as US$1.9 billion [8]. Indirect costs 
are estimated to be even greater, accounting for 52 to 72% 
of total disease-related costs [8]. In a systematic review 
and meta-analysis [38], Kawalec and colleagues estimated 
that the average annual indirect costs of PsA range from 
US$1694 to $12,318 (using the friction cost approach) 

Fig. 4 Meta-analysis of percent mean CFB total work productivity impairment scores per intervention at 24 weeks. Note: Point estimates represent 
the mean CFB scores reported for each intervention. No direct comparison is intended nor was made across interventions. *Denotes observational 
study. CFB, change from baseline; CI, confidence interval; Q2W, every 2 weeks; Q4W, every 4 weeks; Q8W, every 8 weeks
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or from US$1751 to $50,271 (using the human capital 
approach). When using the human capital approach, this 
range of estimates is higher than our review and can be 
attributed to differences in the included studies and the 
scope of indirect costs calculated.

Overall, improvements in productivity were significant 
and clinically relevant after 24  weeks of b/tsDMARDs, 
though variation in different domains was observed. 
It is important to note that the results presented here 
for improvements after treatment were not adjusted 
for changes in a comparator or placebo arm; therefore, 
these improvements correspond to a ‘simple’ before-
after analysis and cannot in any way be considered as 
due to treatment (no causality is claimed). Findings for 
the absenteeism domain presented mixed results, with 

several studies not reporting an improvement in scores 
at 24 weeks. In contrast, all studies reported an improve-
ment in presenteeism at 24  weeks, with a pooled esti-
mated mean change from baseline of − 17.8% p (95% 
CI − 19.3, − 16.2). This is close to the minimal clinically 
important difference (MCID) of 20%, which was esti-
mated by Tillett and colleagues [39]. This reported MCID 
applies to patient-level data; however, it provides a useful 
benchmark for our review.

Previous studies have demonstrated associations 
between productivity and response (minimal disease 
activity [MDA] or low disease activity according to PsA 
Disease Activity Score [PASDAS]) [10, 40] and found 
greater improvements in productivity with bDMARDs 
than with csDMARDs [41]. Generally, the estimated 

Fig. 5 Meta-analysis of percent mean CFB in activity impairment scores per intervention at 24 weeks. Note: Point estimates represent the mean 
CFB scores reported for each intervention. No direct comparison is intended nor was made across interventions. *Denotes observational study. CFB, 
change from baseline; CI, confidence interval; Q2W, every 2 weeks; Q4W, every 4 weeks; Q8W, every 8 weeks
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effects of the b/tsDMARDs in the current analysis were 
similar with respect to improving a patient’s capacity to 
work and participate in leisure activities. However, it is 
important to note that we did not directly compare the 
drugs as this would necessitate specific statistics such 
as network meta-analyses, which can provide rankings 
of relative effects of different treatments, but may also 
be influenced by heterogeneity between studies, leading 
to limitations in interpretability in some cases. Studies 
aimed to measure both the effectiveness and the impact 
of specific interventions on productivity and HRQoL in 
patients with PsA may be valuable in supporting opti-
mized treatment selection from a holistic perspective.

This review has several strengths. The evidence was 
retrieved through a systematic search of the literature 
according to methodological guidance and reporting 
and included a recent update to account for the evolv-
ing treatment landscape in PsA. Analyses were based 
on both RCTs and observational studies, allowing for a 
wider scope than a previous review on this topic, which 
was limited to RCTs and included only five studies [42].

Despite these strengths, this review has some limita-
tions. The analysis focused solely on the WPAI, a widely 
used measure of productivity that has been validated for 
use among patients with PsA [14, 43]. While there is no 
gold standard measure for assessing productivity in PsA, 
the WPAI was one of six instruments identified by the 
OMERACT Worker Productivity Group as a candidate 
for assessing work productivity based on available evi-
dence regarding psychometric properties (e.g. test–retest 
reliability, construct validity) [44]. However, other ques-
tionnaires, such as the Work Productivity Scale (WPS) 
[45] or the Work Limitations Questionnaire (WLQ) [43, 
46], may also be used to evaluate work impact. While this 
review excludes studies using these alternative assess-
ment tools, the selection of a single measure facilitated 
the comparability of findings and allowed us to conduct a 
quantitative synthesis of findings. A network meta-anal-
ysis was not performed in which comparative treatment 
effects were estimated. Our approach to the analysis was 
taken to allow for the inclusion of observational studies 
that did not have a placebo arm; thus, a limitation is that 
no causal conclusions on the effect of b/tsDMARDs on 
work productivity can be derived. Future research using 
an NMA approach and limiting study inclusion to RCTs 
may provide more robust estimates.

The variation in reporting of WPAI outcomes required 
certain assumptions for the meta-analysis. For example, 
data reported as means and LSM were pooled follow-
ing a scenario analysis to explore the internal validity of 
using raw and adjusted means. No major differences were 
observed between these analyses. As WPAI is often con-
sidered a secondary outcome measure, there was a lack 

of reporting of subgroup analyses related to patient char-
acteristics (e.g. tumour necrosis factor inhibitors expe-
rience) and other factors that may contribute to work 
and/or activity impairment (e.g. pain, fatigue, participa-
tion in manual work). This limited our ability to conduct 
sensitivity analysis or additional analyses on subgroups 
of interest. This limitation reflects a shortcoming in the 
body of published evidence and not the methodology of 
the review itself.

A final limitation is the variation in the methods of 
estimating the costs attributable to lost productivity due 
to PsA. While the WPAI focuses on absenteeism and 
presenteeism, other components of productivity may 
be considered, such as early retirement due to disease 
or patients returning to work after successful treatment 
[38]. Lost productivity can also be valued using different 
approaches, with indirect costs typically calculated using 
the friction cost method or the human capital approach 
[16]. We estimated indirect costs using the human capi-
tal approach, which may overestimate the indirect costs 
incurred by employers given the limited amount of pub-
lished data available. Cost conclusions are further limited 
by the level of heterogeneity across studies. However, 
these estimates are a reflection of the larger, societal bur-
den of PsA.

Our review focused on patients with PsA treated with a 
b/tsDMARD. These patients could be considered as hav-
ing a more severe form of disease due to failure of first-
line treatment with NSAIDs and csDMARDs. Future 
research could consider productivity among a broader 
PsA population [47, 48].

The review was also structured to consider both RCT 
and observational evidence. Only two observational 
studies provided WPAI scores at 24  weeks. These stud-
ies reported some of the largest [33] and lowest [21] 
improvements in mean change from baseline WPAI 
domain scores. This suggests potential variation in pro-
ductivity outcomes in real-life settings. It is important to 
note that one study was from the US and the other from 
Japan, which may have inherent differences in working 
and productivity. However, it is not feasible to explore 
this potential “country-effect” due to limited evidence 
and the fact that both studies had limited sample sizes; 
therefore, the results should be interpreted with caution.

Conclusion
Measuring work impact should be considered an essen-
tial part of the overall assessment of the economic bur-
den and the value assessment of therapies in PsA. This 
review systematically and comprehensively quantified 
the impact of PsA on work productivity and impairment 
using the WPAI among patients treated with a b/tsD-
MARD. The results demonstrate that patients with PsA 
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suffered from substantial total work productivity impair-
ment but report meaningful improvement after 24 weeks 
of treatment with a b/tsDMARD. This provides payers 
and other decision-makers with valuable data to inform 
decisions about the cost-effectiveness of b/tsDMARDs in 
PsA.
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