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Background Total work productivity loss (WPL) and associated indirect costs con-
tribute to the economic burden of psoriasis.

Objectives To estimate total WPL and related indirect costs, and identify predictors
of WPL associated with psoriasis severity in France, Germany, Spain, the UK.
and Italy (EUS5) and the U.S.A.

Methods Data from the 2015 Adelphi Real World Psoriasis Disease Specific Pro-
gramme, analysed for absenteeism, presenteeism and total WPL, were quantified
(0-100%) from participants who completed the Work Productivity and Activity
Impairment (WPAI) instrument. These measures were converted to indirect costs
using the human capital method. Univariate and multivariate statistical analyses
controlling for patient demographic and clinical characteristics were conducted.
Results Of the 936 respondents (29-6% U.S.A., 70-4% EUS) who completed the
WPAI, 32:6%, 40-7% and 26-6% had mild [body surface area (BSA) 0-2%], mod-
erate (BSA 3-10%) and severe (BSA > 10%) psoriasis, respectively. Average age,
Dermatology Life Quality Index (DLQI) score and BSA were, respectively, 42-4
years, 5-1 and 9-6%; and 37-2% of respondents were female. Mean percentages of
total WPL for respondents with mild, moderate and severe psoriasis were 10-1%,
18-9% and 29-4%, respectively. Presenteeism contributed considerably more to
total WPL than did absenteeism across all countries and disease severity classes.
Mean annual indirect costs per patient due to WPL ranged from 3742 U.S. dollars
in Spain to 9591 U.S. dollars in the U.S.A. Multivariate regression showed that a
one-unit increase in DLQI score increases total WPL by 1-8% (P < 0-001).
Conclusions WPL increased progressively with increasing DLQI scores and BSA,

confirming the relationship between psoriasis severity and its economic burden.

What’s already known about this topic?

e The economic burden of psoriasis is exceptionally high given the high prevalence
and lifelong nature of the condition.

e Several studies have attempted to assess the overall economic burden of psoriasis
but there is a lack of comparative data from different countries, and issues around
inconsistent methodologies, including statistical analyses.

e Total work productivity loss (WPL) and associated indirect costs are believed to

contribute to the economic burden of psoriasis.
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What does this study add?

e This study measured total WPL and indirect costs via the same method and at the
same time point in the U.S.A., France, Germany, Spain, U.K. and Italy.

e Total WPL increased progressively with psoriasis disease severity.

e Disease severity and Dermatology Life Quality Index scores significantly correlated
with WPL after controlling for patient demographic and clinical characteristics.

e The US.A. had the highest annual mean indirect costs associated with total WPL.

Psoriasis is a chronic inflammatory disease predominantly
affecting the skin and associated with comorbidities such as
psoriatic arthritis, which leads to joint deformations and dis-
ability. Psoriasis is characterized by erythematous, scaly plaques
that itch and bleed.' In addition to the physical burden, which
can be extremely painful, psoriasis can have a profound nega-
tive impact on psychosocial well-being and social stigma.>*
Psoriasis affects millions of individuals globally, regardless
of sex and across all ages. Prevalence ranges from 0-09% to
11-4% globally, with at least 100 million individuals affected
worldwide.> The World Health Assembly acknowledges that
many people suffer needlessly from psoriasis because of incor-
rect or delayed diagnosis, inadequate treatment options and
insufficient access to care.’®
Several studies have reported on the overall economic burden
of psoriasis, which can be exceptionally high given the high
prevalence and lifelong nature of the disease.* ® A recent sys-
tematic review estimated that the annual total cost of psoriasis
in the U.S.A. amounted to approximately 112 billion U.S. dol-
lars in 2013. It concluded that patients with psoriasis would pay
a once-per-lifetime intangible cost of 11 498 U.S. dollars for
relief of physical signs and symptoms, and emotional health.
Indirect psoriasis costs constituted a significant proportion of
overall costs, ranging from 23-9 to 35-4 billion U.S. dollars.®
Indirect costs can be associated with unemployment and pro-
ductivity loss. Quality of life and work productivity data from
the National Psoriasis Foundation Survey highlighted that among
unemployed patients with psoriasis or psoriatic arthritis, 92%
cited their condition as the sole reason for not working. Addi-
tionally, 12% of patients were unemployed and 11% reported
working part time. Among working respondents, 49% of
patients reported missing work regularly because of psoriasis.”
Despite these findings, there are a number of gaps in the
literature when considering the impact of psoriasis on
patients” work productivity and related economic burden.
Where data exist, studies tend to be from the U.S.A., with a
notable lack of comparative data from other countries. Issues
around inconsistent methodologies, including statistical analy-
ses, were identified across studies. As most work productivity
instruments focus on those who are working and/or studying,
they do not capture data from those not working, which may
underestimate the impact of bringing patients back into the
workforce. Such data gaps limit efforts to fully understand the
economic burden of psoriasis and its impact on work produc-

tivity &'
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This study contributes to the evidence on the economic
burden of psoriasis. It addresses some of these gaps and
inconsistencies by measuring total work productivity loss
(WPL) and indirect costs using the same methodology and at
the same point in time in six countries: France, Germany,
Spain, Italy and the U.K. (EU5), and the U.S.A. It also aims to
identify predictors of total WPL associated with severity of

psoriasis across these countries.

Patients and methods

This study was designed and conducted with consideration of
the Standards for Reporting Qualitative Research.'” A complete
description of the survey methods was previously pub-
lished."*'® Data were collected in line with European Pharma-
ceutical Market Research Association guidelines'® and did not
require ethics committee approval. The survey was performed
in full accordance with the U.S. Health Insurance Portability
and Accountability Act 1996,'” and Health Information Tech-
nology for Economic and Clinical Health Act legislation.'®
Patients provided informed consent for use of their de-identi-
fied, anonymized and aggregated data for research purposes

and publication in scientific journals.

Adelphi Real World Psoriasis Disease Specific
Programme

Data were drawn from the Adelphi Real World Psoriasis Dis-
ease Specific Programme (DSP), which involved a retrospec-
tive, cross-sectional survey of U.S. and EUS patients with
psoriasis treated by a dermatologist between January and
March 2015. The DSP provides impartial observations of
real-world clinical practice from a physician and matched
patient viewpoint. It evaluates the impact of psoriasis in areas
such as health-related quality of life (HRQoL) and work pro-
ductivity through data collection and analyses in multiple
locations.

Dermatologists provided data for 10 consecutive consulta-
tion patients (> 18 years of age) with a confirmed diagnosis
of psoriasis and at least one of the following criteria: cur-
rently receiving or ever having received an oral retinoid,
immunosuppressant or biologic; or ever having physician-
reported moderate/severe psoriasis; or ever having a physi-
cian-reported body surface area (BSA) > 10% affected by
psoriasis. Each physician captured patient demographics,
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socioeconomic status, clinical severity and treatment satisfac-
tion traits.

Patients were invited to voluntarily complete a form incor-
porating the three-level version of the EuroQol five-dimen-
sional questionnaire (EQ-5D-3L),"” the Dermatology Life
Quality Index (DLQI)*® and the Work Productivity and Activ-
ity Impairment Questionnaire (WPAI).”'

The DLQI consists of 10 questions covering six domains,
giving an overall response range of 0-30, where lower scores

represent better HRQoL.”***

WPALI consists of six questions
designed to assess the impact of their condition on their abil-
ity to work and perform regular activities.”> Assessment of the
validity and reproducibility of the WPAI was previously pub-
lished.”'"**"*¢ The Charlson comorbidity index predicts the
one-year mortality for a patient who may have a range of

comorbid conditions.*’

Data analysis

Comparisons of patient demographics, socioeconomic traits,
disease severity, HRQoL and treatment patterns across coun-

tries were made using standard descriptive statistics. We

defined mild, moderate and severe psoriasis as BSA affected of
0-2%, 3-10%, and > 10%, respectively.”®

Absenteeism was defined as the percentage of time missed
from work due to psoriasis calculated for the prior 7 days.
Presenteeism, which is the percentage of reduced productivity
due to psoriasis while at work, was calculated for the prior 7
days using a scale of 0—-10. Total WPL, defined as the percent-
age of total reduced productivity due to psoriasis, was calcu-
lated by combining absenteeism and presenteeism data.’

Absenteeism, presenteeism and total WPL were quantified
(0-100%) for DSP participants completing the WPAI instru-
ment. Qualitative comparisons across the U.S. and EU5 popu-
lation norms of absenteeism, presenteeism and total WPL

29
were conducted.

Calculation of indirect costs

Indirect costs due to lost productivity were derived from
absenteeism, presenteeism and total WPL using the human
capital method,**®' wutilizing 2015 gross domestic product
(GDP) per capita estimates for all countries. All costs were
calculated in 2015 U.S. dollars.>”

Psoriasis 2015 patient files

(n=3897)

—

n=2831

n=2102 with PSC record
n =729 not employed or not answered

A 4

(n=1066)

Patients with PSC record and employed

=130
n = 92 with zero reported work hours
n = 28 with missing reported work hours
n = 2 with reported 200 hours worked
n =5 with missing productivity response
n = 3 with missing absent hours response

—

World Bank GDP per capita (2015 $USD)

FRA: $36 248; DEU: $41 219; ITA: $29 847;
ESP: $25 832; U.K.: $43 734; U.S.A.: $55 837

A 4

(n=936)

Adult patients (18+ years) with positive reported work hours

Figure 1 Sample flow diagram indicating how patients were selected for inclusion in the analysis. PSC, patient self-completed; GDP, gross

domestic product; DEU, Germany; ESP, Spain; FRA, France; ITA, Italy. [Colour figure can be viewed at wileyonlinelibrary.com]
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Table 2 Patient clinical characteristics by country
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Figure 2 Percentage of work hours lost and annual indirect costs per patient due to absenteeism, presenteeism and total work productivity loss

(WPL) by severity of psoriasis. (a) Percentage of work hours lost due to absenteeism and presenteeism and total WPL by severity of psoriasis for

the pooled respondents; (b) annual indirect costs per patient associated with absenteeism, presenteeism and total WPL by severity of psoriasis for

the pooled respondents. Pooled analysis of 936 respondents, where 32:6%, 40-7% and 26-6% of all respondents had psoriasis severities defined as
mild body surface area (BSA) (0-2%), moderate BSA (3—10%) and severe BSA (>10%), respectively. Error bars indicate 95% confidence interval.

USD, U.S. dollars. [Colour figure can be viewed at wileyonlinelibrary.com]

dollars (95% CI 2806—4378), 7478 U.S. dollars (95% CI
6575-8382) and 12 194 U.S. dollars (95% CI 10 886—
13 501), respectively. Again, presenteeism contributed the
most to indirect costs associated with total WPL (Fig. 2b).

Analysis by country

Mean percentage of work hours lost per patient relative to
total WPL was highest in Italy (25-0%, 95% CI 21-8-28-2)
and lowest in the UK. (12:7%, 95% CI 5-7—19-8). The high-
est mean percentage of work hours lost due to absenteeism
was in Germany (5-8%, 95% CI 3-7-8-0) and due to presen-
teeism in Italy [(22-5%, 95% CI 19-3-25-6) (Fig. 3a).

Mean annual indirect costs due to WPL per patient were
highest in the U.S.A. (9591 US. dollars, 95% CI 8407—

© 2019 The Authors. British Journal of Dermatology

10 775), reflecting a particularly high contribution from
presenteeism (9173 U.S. dollars, 95% CI 8063—10 283).

Presenteeism costs constituted the majority of costs in all
countries (> 85%), with average absenteeism costs generally
being < 1000 U.S. dollars per patient. Germany was the
exception, as mean costs due to absenteeism were higher at
3281 U.S. dollars (95% CI 1936—4626), representing 35%
of total WPL costs. The lowest mean costs due to total WPL
were in Spain (3742 U.S. dollars, 95% CI 3036—4449)
(Fig. 3b).

Predictors of total work productivity loss

The summary analysis in Table 3 demonstrates that severe
psoriasis was associated with 3-9% and 9-1% greater WPL than

British Journal of Dermatology (2020) 183, pp548-558
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Figure 3 Percentage of work hours lost and annual indirect costs per patient due to absenteeism, presenteeism and total work productivity loss

(WPL) by country. (a) Percentage of work hours lost due to absenteeism and presenteeism and total WPL analysed by country; (b) annual indirect

costs per patient associated with absenteeism, presenteeism and total WPL analysed by country. Analysis includes 277 respondents from the U.S.A,,
185 from Germany (DEU), 157 from Spain (ESP), 150 from France (FRA), 138 from Italy (ITA) and 29 from the UK. Error bars indicate 95%

confidence interval. USD, U.S. dollars. [Colour figure can be viewed at wileyonlinelibrary.com]

moderate and mild disease, respectively (P = 0-001).
Appendix S1 contains full results of the multivariate analysis
(see Supporting Information).

Having another autoimmune disease in addition to psoriasis
(e.g. Crohn disease, rheumatoid arthritis, lupus) was associ-
ated with 11-0% higher total WPL than not having another
autoimmune disease (P < 0-001). Being a patient in Italy was
associated with a total WPL 15-5% higher than being a patient
in the US.A. (P < 0-001).

Figure 4 illustrates the impact of increasing DLQI score on
each outcome. In particular, a one-unit increase in the DLQI
score increased total WPL by 1-8% (P < 0-001). This further
demonstrates the important contribution of presenteeism to
total WPL, given the strong linear relationship between these

par ameters.

British Journal of Dermatology (2020) 183, pp548—558

Discussion

This study addresses a research gap on the economic burden
of psoriasis by providing intercountry comparative data on
total WPL and associated costs. Results demonstrate that WPL
is a major contributor to indirect costs related to psoriasis.
After controlling for patient demographic and clinical charac-
teristics, disease severity and HRQoL were correlated with
WPL.

Information on WPL directly relating to psoriasis and its
associated indirect cost estimates is limited. Some studies esti-
mated productivity losses due to any health problems, which
may have overestimated the contribution of psoriasis in costs
associated with WPL.3* Furthermore, the value of other studies
directly assessing lost productivity due to psoriasis may be

© 2019 The Authors. British Journal of Dermatology
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Table 3 Predictors of total work productivity loss as assessed by multivariate analysis (pooled data with fixed effects across countries)

Absent hours Present hours Work productivity loss hours

Marginal Standard Marginal Standard Marginal Standard
effect error P-value effect error P-value effect error P-value
DLQI score 0-0031 0-0003 <0-001 0-0164 0-0014 <0-001 0-0180 0-0013 < 0-001
Body surface area
Mild (0-2%) 0-0017 0-0070 0-81 -0-0971 0-0291 0-001 -0-0907 0-0276 0-001
Moderate (3—10%) —0-0066 0-0036 0-064 —0-0394 0-0188 0-036 —0-0393 0-0181 0-03
Severe (> 10%) Reference Reference Reference
Other autoimmune disease®  0-0112 0-0094 0-232 0-0996 0-0257 <0-001 0-1099 0-0199 < 0-001
Country
Italy 0-0451 0-0025 <0-001 0-1319 0-0053 <0-001 0-1550 0-0033 < 0-001
U.S.A. Reference Reference Reference

DLQI, Dermatology Life Quality Index. *Patient has autoimmune disease other than psoriasis (e.g. Crohn disease, rheumatoid arthritis,

lupus).

limited given low patient numbers and considerable variability
in methodology and subsequent results.***¢

A study evaluating the economic burden of moderate-to-
severe plaque psoriasis among Canadian adults reported mean
lost productivity costs of 3442 Canadian dollars per patient,
which accounted for 43% of the mean annual costs of psoria-
sis.’’” In a Finnish study, psoriasis accounted for 38% of the
total lost productivity costs, with other medical reasons con-
tributing 62%. One-fifth of patients reported absenteeism due
to psoriasis and one-third of patients worked despite their
psoriasis.6

Our study converts loss of work hours relative to WPL into
indirect costs, which provides an important insight into differ-
entiating the potential financial impact of absenteeism from
that of presenteeism. Prior work suggests limitations regarding
the conversion of presenteeism into lost productivity.*® How-
ever, research in this area continues to evolve and our study,
with its robust methodology across countries, improves upon
prior work.

This study contributes to the evidence on the economic
burden of psoriasis by measuring total WPL and related indi-
rect costs using the same methodology at the same time point
in six countries. In addition, it provides insight into predictors
of WPL associated with psoriasis severity. We compared fac-
tors such as patient demographics, socioeconomic traits, dis-
ease severity, HRQoL and treatment patterns across countries,
all of which showed to have an important influence on WPL
and related indirect costs among patients with psoria-
sis. %1374 Our study showed that on average the propor-
tion of work hours lost due to total WPL is about 30% in
patients with severe psoriasis. Furthermore, we found that
total WPL increases progressively with severity of disease that
was translated to increases in indirect costs. Presenteeism con-
tributes considerably more than absenteeism to total WPL and
associated costs across all levels of disease severity and all
countries studied.

This finding is consistent with growing evidence regarding
the importance of presenteeism related to other conditions.

© 2019 The Authors. British Journal of Dermatology

One study suggested that presenteeism accounts for up to
87% of costs related to WPL in patients with arthritic pain
and 74% in patients with back pain.*' Another study sug-
gested that presenteeism accounts for 68% of the cost of
health-related lost productive time in obese employees.** Fur-
thermore, in a cross-sectional study of U.S. patients with
rheumatoid arthritis, the contribution of presenteeism to total
lost productivity costs was approximately 70%.*

Our study provides important insights into differences
across countries, with Italy demonstrating the greatest loss of
work hours due to total WPL. The U.S.A. had the highest
annual mean indirect costs associated with WPL, which
reflects the higher GDP per capita in the U.S.A. These high
costs in the U.S.A. were noted, despite the corresponding fig-
ures for mean percentage of work hours lost per patient being
lower compared with Germany and Italy, possibly reflecting
potential differences in clinical treatment practices between
countries. Some differences in WPL and economic impact may
reflect the variation in the proportion of patients with severe
psoriasis and societal differences between countries, as well as
the relative contribution of absenteeism vs. presenteeism
across countries. In this regard, absenteeism contributed more
to total WPL in Germany than in other countries.

The DSP survey was an observational design to provide a
holistic benchmark of the psoriasis patient population. The
DSP may underestimate the WPL because it does not consider
patients who might become employed if their psoriasis were
less severe/better controlled. Although physicians —are
requested to collect data on a series of consecutive patients to
avoid selection bias, in the absence of true randomization, this
process is contingent on reporting by the participating physi-
cian. Physician selection bias may also introduce potential lim-
itations, as the physicians surveyed provide a pragmatic
sample and may not be completely representative of the over-
all population of physicians treating psoriasis.

This study consisted of patients who have had moderate-to-
severe psoriasis at some point in their disease history, that is
patients who would have potentially been eligible at some

British Journal of Dermatology (2020) 183, pp548—558
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standard error of the mean. DLQI, Dermatology Life Quality Index.

point to receive biological medication. Patients who have been generalized in the population who have at some point been
assessed by their physician as ever having only mild psoriasis moderate/severe, including those patients who might be
were excluded from the sample. Therefore, this study can be assessed currently with mild disease but who have previously
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had a history of moderate-to-severe psoriasis. Further research
would be needed to assess differences in subgroups of patients
with mild disease, comparing any differences in patients who
currently have mild psoriasis but who have a history of severe
disease compared with those who only ever had mild psoriasis.

This study enhances our understanding of intercountry
differences in patient characteristics by surveying patients in
a similar time frame. However, these intercountry compar-
isons need to be interpreted in light of differences in health-
care and social security systems; particularly regarding the
U.S.A., where private insurance is much more common than
in the EU. Further detailed research is needed on a country
level to assess the relative societal burden of psoriasis in dif-
ferent countries, as fundamental differences in provision of
health and social care could result in different policy mea-
sures for treating patients. Finally, our comparisons between
patient groups considered general morbidity as captured
within the Charlson comorbidity index. Other factors not
captured within this index may also result in differences in
disease burden and cost. This, too, is an area for future
research.

The human capital method used to estimate productivity
costs assumes that companies employ personnel until the
marginal value of a worker’s productivity equals the mar-
ginal costs of labour, or the worker’s wage. However, in the
real world an absent worker may be replaced on an interim
basis or permanently, often by a less suitable employee, thus
incurring recruitment and training costs, while still generat-
ing some productivity. These factors are not considered in
the human capital method.** However, given that in our
study absenteeism was not a large contributor to total WPL,
the impact of absenteeism in the real world should be rela-
tively small. It should also be considered that applying the
same GDP per capita to all patients within a country does
not reflect variations within that country such as income dis-
tribution. Finally, the economic impact of patients who are
unemployed due to their psoriasis is not accounted for in
our analysis. This may lead to an underestimation of the
potential for improvement in WPL if the burden of psoriasis
was decreased by treatments. In addition, because by design
only patients in employment were included, the authors are
not able to quantify the costs of patients who were unem-
ployed because of psoriasis; again, this is an area for further
investigation.

Lastly, due to the small sample size in some countries (i.e.
the UK.), the recommendations and conclusions drawn from
our study have to be interpreted with caution and carefully
considered before generalizing to other populations/countries.

In conclusion, this study contributes to our understanding of
the global economic burden of psoriasis by demonstrating that
WPL correlates with severity of psoriasis and HRQoL in the
employed population. It also provides an important insight into
predictors of total WPL associated with psoriasis in six coun-
tries. Consequently, therapies that effectively treat psoriasis and
improve HRQoL are likely to have a positive impact on WPL
and hence the considerable economic burden of psoriasis.

© 2019 The Authors. British Journal of Dermatology

Acknowledgments

Medical writing support was provided by Dr Gail Gartshore,
on behalf of Adelphi Real World.

References

1 Lewis-Beck C, Abouzaid S, Xie L et al. Analysis of the relationship
between psoriasis symptom severity and quality of life, work pro-
ductivity, and activity impairment among patients with moderate-
to-severe psoriasis using structural equation modeling. Patient Prefer
Adherence 2013; 7:199-205.

2 Armstrong AW, Schupp C, Wu J, Bebo B. Quality of life and work

productivity impairment among psoriasis patients: findings from

the National Psoriasis Foundation survey data 2003-2011. PLOS

ONE 2012; 7:¢52935.

World Health Organization. Global report on psoriasis. Geneva: World

Health Organization, 2016. Available at: http://apps.who.int/iris/bit

stream/10665/204417/1/9789241565189_eng.pdf (last accessed

26 December 2019).

4 Vanderpuye-Orgle J, Zhao Y, Lu J et al. Evaluating the economic

burden of psoriasis in the United States. ] Am Acad Dermatol 2015;

72:961-7.e5.

Brezinski EA, Dhillon JS, Armstrong AW. Economic burden of pso-

w

(%

riasis in the United States: a systematic review. JAMA Dermatol
2015; 151:651-8.

6 Mustonen A, Mattila K, Leino M et al. How much of the productiv-
ity losses among psoriasis patients are due to psoriasis. BMC Health
Serv Res 2015; 15:87.

Uddin N, Howman M. Exploring patients’ perceptions of living

~

with psoriasis in a London general practice. Reinvention 2011. Avail-
able at: http://www.warwick.ac.uk/go/reinventionjournal/issues/
volumedissue2/uddinhowman (last accessed 26 December 2019).

8 Khalid JM, Globe G, Fox KM et al. Treatment and referral patterns
for psoriasis in United Kingdom primary care: a retrospective
cohort study. BMC Dermatol 2013; 13:9.

9 Eedy DJ, Griffiths CE, Chalmers RJ et al. Care of patients with pso-
riasis: an audit of U.K. services in secondary care. Br ] Dermatol
2009; 160:557—64.

10 Kimball AB, Yu AP, Signorovitch J et al. The effects of adalimumab
treatment and psoriasis severity on self-reported work productivity
and activity impairment for patients with moderate to severe pso-
riasis. ] Am Acad Dermatol 2012; 66:€67—76.

11 Korman NJ, Zhao Y, Pike J, Roberts J. Relationship between psoriasis
severity, clinical symptoms, quality of life and work productivity
among patients in the USA. Clin Exp Dermatol 2016; 41:514—21.

12 O’Brien BC, Harris IB, Beckman TJ et al. Standards for reporting
qualitative research: a synthesis of recommendations. Acad Med
2014; 89:1245-51.

13 Anderson P, Benford M, Harris N et al. Real-world physician and
patient behaviour across countries: Disease-Specific Programmes —
a means to understand. Curr Med Res Opin 2008; 24:3063—72.

14 Babineaux SM, Curtis B, Holbrook T et al. Evidence for validity of
a national physician and patient-reported, cross-sectional survey in
China and UK: the Disease Specific Programme. BMJ Open 2016; 6:
€010352.

15 Higgins V, Piercy J, Roughley A et al. Trends in medication use in
patients with type 2 diabetes mellitus: a long-term view of real-
world treatment between 2000 and 2015. Diabetes Metab Syndr Obes
2016; 9:371-80.

16 European Pharmaceutical Market Research Association (EphMRA).
Code of Conduct. Basel: EphMRA, 2017. Available at: https://www.

British Journal of Dermatology (2020) 183, pp548—558

published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists



http://apps.who.int/iris/bitstream/10665/204417/1/9789241565189_eng.pdf
http://apps.who.int/iris/bitstream/10665/204417/1/9789241565189_eng.pdf
http://www.warwick.ac.uk/go/reinventionjournal/issues/volume4issue2/uddinhowman
http://www.warwick.ac.uk/go/reinventionjournal/issues/volume4issue2/uddinhowman
https://www.ephmra.org/media/1785/ephmra-2017-code-of-conduct-october-2017.pdf

—

558 Work productivity loss and indirect costs from psoriasis, R. Villacorta

ephmra.org/media/1785/ephmra-2017-code-of-conduct-october-
2017.pdf (last accessed 26 December 2019).

United States Department of Health and Human Services. Summary
of the HIPAA Privacy Rule. Office for Civil Rights, 2003. Available
at:  www.hhs.gov/sites/default/files/privacysummary.pdf ~ (last
accessed 26 December 2019).

Excerpts from the American Recovery and Reinvestment Act of 2009:
Health Information Technology for Economic and Clinical Health Act.
Available at:  healthit.gov/sites/default/files/hitech_act_excerpt
rom_arra_with_index.pdf (last accessed 26 December 2019).
EuroQol Group. EuroQol — a new facility for the measurement of
health-related quality of life. Health Policy 1990; 16:199—-208.
Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI) — a
simple practical measure for routine clinical use. Clin Exp Dermatol
1994; 19:210-16.

Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility
of a work productivity and activity impairment instrument. Pharma-
coeconomics 1993; 4:353-65.

Feldman SR, Krueger GG. Psoriasis assessment tools in clinical tri-
als. Ann Rheum Dis 2005; 64 (Suppl. 2):1i65-8.

Reilly Associates. WPAI scoring. Available at: www.reillyassociates.
net/WPAI_Scoring.html (last accessed 26 December 2019).
Bronckers IMGJ, van Geel MJ, van de Kerkhof PCM et al. A cross-
sectional study in young adults with psoriasis: potential determin-
ing factors in quality of life, life course and work productivity.
J Dermatolog Treat 2018; 30:208—15.

Feldman SR, Zhao Y, Gilloteau I et al. Higher psoriasis skin clear-
ance is associated with lower annual indirect costs in the United
States: a post hoc analysis from the CLEAR Study. ] Manag Care Spec
Pharm 2018; 24:617-22.

Wu JJ, Lin C, Sun L et adl. Minimal clinically important difference
(MCID) for work productivity and activity impairment (WPAI)
questionnaire in psoriasis patients. J Eur Acad Dermatol Venereol 2019;
33:318-24.

et al.

World Bank national accounts data, and OECD national accounts
data files, 1960 to latest. Available at: http://data.worldbank.org/
indicator/NY.GDP.PCAP.CD (last accessed 27 December 2019).
Papke LE, Wooldridge JM. Econometric methods for fractional
response variables with an application to 401 (K) plan participa-
tion rates. J Appl Econom 1996; 11:619-32.

Schmitt JM, Ford DE. Work limitations and productivity loss are
associated with health-related quality of life but not with clinical
severity in patients with psoriasis. Dermatology 2006; 213:102—10.
Ghatnekar O, Ljungberg A, Wirestrand LE, Svensson A. Costs and
quality of life for psoriatic patients at different degrees of severity
in southern Sweden — a cross-sectional study. Eur J Dermatol 2012;
22:238-45.

Sohn S, Schoeffski O, Prinz J et al. Cost of moderate to severe pla-
que psoriasis in Germany: a multicenter cost-of-illness study. Der-
matology 2006; 212:137—44.

Levy AR, Davie AM, Brazier NC et al. Economic burden of moder-
ate to severe plaque psoriasis in Canada. Int ] Dermatol 2012;
51:1432-40.

Brooks A, Hagen SE, Sathyanarayanan S et al. Presenteeism: critical
issues. J Occup Environ Med 2010; 52:1055-67.

Feldman SR, Tian H, Gilloteau I et al. Economic burden of comor-
bidities in psoriasis patients in the United States: results from a
retrospective U.S. database. BMC Health Serv Res 2017; 17:337.

Doshi JA, Takeshita J, Pinto L et dl. Biologic therapy adherence, dis-
continuation, switching, and restarting among patients with psori-
asis in the US Medicare population. ] Am Acad Dermatol 2016;
74:1057-65.

Stewart WF, Ricci JA, Chee E et al. Lost productive time and cost
due to common pain conditions in the US workforce. JAMA 2003;
290:2443-54.

Ricci JA, Chee E. Lost productive time associated with excess
weight in the U.S. workforce. J Occup Environ Med 2005; 47:1227—
34.

27 Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method 43 Braakman-Jansen LM, Taal E, Kuper IH, van de Laar MA. Produc-
of classifying prognostic comorbidity in longitudinal studies: tivity loss due to absenteeism and presenteeism by different instru-
development and validation. J Chron Dis 1987; 40:373—83.

28 Horn EJ, Fox KM, Patel V et al. Are patients with psoriasis under-

ments in patients with RA and subjects without RA. Rheumatology

(Oxford) 2012; 51:354-61.
treated? Results of National Psoriasis Foundation survey. ] Am Acad 44 Lensberg BR, Drummond MF, Danchenko N et al. Challenges in
Dermatol 2007; 57:957—62.

29 Tundia N, Hass S, Fuldeore M et al. Validation and U.S. population
norms of health-related productivity questionnaire. Value Hedth
2015; 8:A24.

30 Ganapathy V, Graham GD, DiBonaventura MD et dal. Caregiver bur-

measuring and valuing productivity costs, and their relevance in
mood disorders. Clinicoecon Outcomes Res 2013; 5:565-73.

Supporting Information

den, productivity loss, and indirect costs associated with caring for . . . . .
. P . Y . . . g Additional Supporting Information may be found in the online

patients with poststroke spasticity. Clin Interv Aging 2015; 10:1793—

802.

Tranmer JE, Guerriere DN, Ungar W], Coyte PC. Valuing patient

version of this article at the publisher’s website:

3 Appendix S1 Predictors of total work productivity loss as

—

and caregiver time: a review of the literature. Pharmacoeconomics assessed by multivariate analysis.

2005; 23:449-59. Powerpoint S1 Journal Club Slide Set.

British Journal of Dermatology (2020) 183, pp548—558 © 2019 The Authors. British Journal of Dermatology

published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists


https://www.ephmra.org/media/1785/ephmra-2017-code-of-conduct-october-2017.pdf
https://www.ephmra.org/media/1785/ephmra-2017-code-of-conduct-october-2017.pdf
http://www.hhs.gov/sites/default/files/privacysummary.pdf
http://healthit.gov/sites/default/files/hitech_act_excerpt_from_arra_with_index.pdf 
http://healthit.gov/sites/default/files/hitech_act_excerpt_from_arra_with_index.pdf 
http://www.reillyassociates.net/WPAI_Scoring.html
http://www.reillyassociates.net/WPAI_Scoring.html
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD

