
February 2022 1

Short running head: Fatigue Impact in PsA

Impact of Fatigue on Health-Related Quality of Life and Work Productivity in 

Psoriatic Arthritis: Findings From a Real-World Survey

Laure Gossec, MD, PhD,1,2 Jessica A Walsh, MD,3 Kaleb Michaud, PhD,4,5 Elizabeth Holdsworth, MSc,6 

Steve Peterson, MS,7 Sophie Meakin, BSc,6 Feifei Yang, MD, MS,7 Nicola Booth, MSc,6 Soumya D 

Chakravarty, MD,8,9 James Piercy, MSc,6 Natalie Dennis, BA,10 Alexis Ogdie, MD, MSCE11

1Sorbonne Université, INSERM, Institut Pierre Louis d'Epidémiologie et de Santé Publique, Paris France; 
2Pitié-Salpêtrière Hospital, AP-HP.Sorbonne Université, Rheumatology Department, Paris, France; 
3University of Utah and Salt Lake City Veterans Affairs Medical Centers, Salt Lake City, UT, USA; 4 

University of Nebraska Medical Center, Omaha, NE, USA; 5Forward Databank, Wichita, KS, USA; 
6Adelphi Real World, Bollington, UK; 7Janssen Global Services, LLC, Raritan, NJ, USA; 8Janssen 

Scientific Affairs, LLC, Titusville, NJ, USA; 9Drexel University College of Medicine, Philadelphia, PA, 

USA; 10Amaris, Health Economics and Market Access, Paris, France; 11Perelman School of Medicine, 

Philadelphia, PA, USA.

Corresponding author: 

Nicola Booth

Adelphi Real World, Adelphi Mill, Bollington, Macclesfield, Cheshire, SK10 5JB, UK 

nicola.massey@adelphigroup.com 

Financial support and conflicts of interest: 

 Laure Gossec: research grants: Amgen, Galapagos, Lilly, Pfizer, Sandoz, Sanofi; consulting fees: 

AbbVie, Amgen, BMS, Biogen, Celgene, Galapagos, Gilead, Janssen, Lilly, Novartis, Pfizer, Samsung 

Bioepis, Sanofi-Aventis, UCB. All unrelated to the present study.

 Jessica Walsh: grants from AbbVie, Merck, Pfizer; consulting for AbbVie, Amgen, Janssen, Lilly, 

Novartis, Pfizer, UCB, all unrelated to this work.

 Kaleb Michaud: no competing interest to disclose.

Page 1 of 25

A
cc

ep
te

d 
A

rt
ic

le

O
pe

n 
A

cc
es

s. 
Th

is
 a

rti
cl

e 
ha

s b
ee

n 
ac

ce
pt

ed
 fo

r p
ub

lic
at

io
n 

in
 T

he
 Jo

ur
na

l o
f R

he
um

at
ol

og
y 

fo
llo

w
in

g 
fu

ll 
pe

er
 re

vi
ew

. T
hi

s v
er

si
on

 h
as

 n
ot

 g
on

e 
th

ro
ug

h 
pr

op
er

 c
op

ye
di

tin
g,

 
pr

oo
fr

ea
di

ng
 a

nd
 ty

pe
se

tti
ng

, a
nd

 th
er

ef
or

e 
w

ill
 n

ot
 b

e 
id

en
tic

al
 to

 th
e 

fin
al

 p
ub

lis
he

d 
ve

rs
io

n.
 R

ep
rin

ts
 a

nd
 p

er
m

is
si

on
s a

re
 n

ot
 a

va
ila

bl
e 

fo
r t

hi
s v

er
si

on
.  

Pl
ea

se
 c

ite
 th

is
 a

rti
cl

e 
as

 d
oi

 1
0.

38
99

/jr
he

um
.2

11
28

8.
 T

hi
s a

cc
ep

te
d 

ar
tic

le
 is

 p
ro

te
ct

ed
 b

y 
co

py
rig

ht
. A

ll 
rig

ht
s r

es
er

ve
d.

 

 www.jrheum.orgDownloaded on April 9, 2024 from 

mailto:nicola.massey@adelphigroup.com
http://www.jrheum.org/


February 2022 2

 Steve Peterson and Feifei Yang are employees and shareholders of Janssen Pharmaceuticals, LLC. 

 Soumya Chakravarty: employee of Janssen Scientific Affairs, LLC, and a shareholder in Johnson & 

Johnson, of which Janssen Scientific Affairs, LLC, is a wholly owned subsidiary.

 Alexis Ogdie has served as a consultant for AbbVie, Amgen, BMS, Celgene, CorEvitas, Gilead, 

Janssen, Lilly, Novartis, Pfizer, UCB and had received grant funding to the University of 

Pennsylvania from Abbvie, Novartis and Pfizer and to Forward databank from Amgen.

 Elizabeth Holdsworth, Sophie Meakin, Nicola Booth, and James Piercy are employees of Adelphi 

Real World, who received funding from Janssen for this analysis.

Data collection was undertaken by Adelphi Real World as part of an independent survey, entitled the 

Adelphi SpA IV Disease Specific Programme, sponsored by multiple pharmaceutical companies, one of 

which was Janssen. Janssen did not influence the original survey through either contribution to the design 

of record forms or data collection. The analysis described here using data from the Adelphi SpA IV 

Disease Specific Programme was funded by Janssen.

All data that support the findings of this study are the intellectual property of Adelphi Real World. All 

requests for access should be addressed directly to Elizabeth Holdsworth at 

elizabeth.holdsworth@adelphigroup.com.

Key Indexing Terms (maximum of 6 MeSH terms): 

Fatigue; health-related quality of life; patient-reported outcomes; work productivity; psoriatic arthritis; 

real-world data.  

Target journal: J Rheum

Word count: 3455

Page 2 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 3

Abstract (250 words) 

Objective

To evaluate fatigue frequency and severity among patients with psoriatic arthritis (PsA) and assess the 

impact of fatigue severity on patient-reported outcome measures (PROMs) assessing quality of life, 

function, and work productivity. 

Methods 

Data were derived from the Adelphi Disease Specific Programme, a cross-sectional survey conducted in 

2018 in the United States and Europe. Patients had physician-confirmed PsA. Fatigue was collected as a 

binary variable and through its severity (0-10 scale, using the Psoriatic Arthritis Impact of Disease (PsAID) 

fatigue question) from patients; physicians also reported patient fatigue (yes/no). Other PROMs included 

EQ-5D-5L for health-related quality of life (HRQoL), Health Assessment Questionnaire-Disability Index 

(HAQ-DI), and Work Productivity and Activity Impairment (WPAI). Multivariate linear regression was 

used to evaluate the association between fatigue severity and other PROMs. 

Results

Among the 831 included patients (mean age 47.5 years, mean disease duration 5.3 years, 46.9% female, 

48.1% receiving a biologic), fatigue was reported by 78.3% of patients. Patients with greater fatigue severity 

had greater disease duration, PsA severity, pain levels, body surface area affected by psoriasis, and swollen 

and tender joint counts (all p<0.05). In multivariate analyses, patients with greater fatigue severity 

experienced worse physical functioning, HRQoL, and work productivity (all p<0.001). Presence of fatigue 

was under-reported by physicians (reported in only 32.0% of patients who self-reported fatigue). 

Conclusion

Prevalence of patient-reported fatigue was high among PsA patients and under-recognized by physicians. 

Fatigue severity was associated with altered physical functioning, work productivity, and HRQoL. 
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Introduction

Psoriatic arthritis (PsA) is a chronic, heterogeneous immune-mediated inflammatory disease that occurs in 

approximatively 20% to 30% of individuals with psoriasis 1. Skin and nail psoriasis, joint inflammation, 

axial inflammation, dactylitis, enthesitis, and fatigue are common clinical manifestations of PsA 2. 

Individuals with PsA are also at risk of developing a wide range of comorbidities including diabetes, 

dyslipidemia, cardiovascular disease and immune-mediated affections such as uveitis and inflammatory 

bowel disease 3,4. 

Fatigue is a common symptom of PsA and is considered a prioritized domain of PsA, in particular by 

outcomes research specialists 5-8 According to Husted et al, around 50% and 30% of patients with PsA 

experience moderate and severe fatigue, respectively 9 Several other studies confirm that fatigue is 

commonly experienced by patients with PsA 10,11. While the effects of fatigue on PsA outcomes have not 

been widely studied, previous findings have indicated that fatigue in PsA is associated with significant 

burden and lower work productivity. In particular, data from a US registry revealed a higher level of 

presenteeism among PsA patients with high fatigue than those with low fatigue 11. 

Although successful therapeutic options were once limited, novel medications combined with innovative 

treatment strategies such as treat-to-target have allowed individuals with PsA to achieve better outcomes 

overall 12,13. Despite these advances, studies have shown that PsA continues to significantly impact physical 

function, mental function, work productivity, and health-related quality of life (HRQoL) 14,15.

Given the introduction of new medicines and treatment strategies for PsA over the past decade, updated 

research on fatigue in a real-world contemporary population of treated PsA patients will help identify the 

current prevalence and impact of fatigue on PsA patients and may inform strategies to manage this 

important symptom in PsA. 

The objectives of this study were to understand the frequency and severity of fatigue in PsA, characterize 

patients according to their level of self-reported fatigue, and evaluate the impact of fatigue severity on 

HRQoL, physical functioning, health status, and work productivity using validated Patient Reported 

Outcome Measures (PROMs). 
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Methods

Study design and population

This analysis used data obtained from the Adelphi Real World Spondyloarthritis (SpA) IV Disease Specific 

Programme (DSP™) 16, an independent cross-sectional multinational ‘real-world’ survey conducted 

between June and August 2018 in the United States, France, Germany, Italy, Spain, and the United 

Kingdom. Physician-reported data were collected for each patient on demographics, current and past 

treatment, as well as current and past clinical symptoms and comorbidities. Patient-reported data were 

collected on validated PROMs which reflect patient assessment of symptom severity, physical function, 

HRQoL, work productivity, and treatment satisfaction. 

A geographically diverse sample of physicians were recruited from public lists of healthcare professionals 

to participate in the DSP™ by local field agents. Physician participation was financially incentivized, 

according to fair market research rates. Dermatologists and rheumatologists were eligible to participate in 

this survey if they were personally responsible for the treatment decisions and management of patients with 

PsA. Physicians that consented to participate in the survey were instructed to complete a form for their 

upcoming consultations with patients who had a physician-confirmed diagnosis of PsA and visited the 

physician for routine PsA care. Each physician was instructed to complete this form for their next 3 to 6 

consecutively consulting patients, to mitigate against selection bias and to generate a representative patient 

sample. Patients were eligible for inclusion if they were ≥18 years old and not involved in a clinical trial at 

the time of the survey. Completion of the physician-reported questionnaire was undertaken through 

consultation of existing patient clinical records, explaining missing data for some variables.

These patients were then invited to voluntarily complete a patient-reported form, and upon agreement 

provide their informed consent to participate in the survey. Patients were not financially compensated for 

their time. Patient-reported forms were completed by the patient independently from their physician and 

returned in a sealed envelope, ensuring the patient’s responses were kept confidential from their physician. 

As the data presented in this study focused on PROMs, only data from patients who had completed this 

self-reported questionnaire (including an assessment of fatigue) was included in this particular analysis.

This research obtained ethics approval from the Western Institutional Review Board (study number 

1183030) in the US, and Freiberg Ethics Committee in Europe (study number 02018/1077). Each survey 

was performed in full accordance with relevant legislation, including the US Health Insurance Portability 
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and Accountability Act 1996 17, and Health Information Technology for Economic and Clinical Health Act 

legislation 18.

Definition of key variables and outcomes

Patient characteristics

Physicians provided data on patient demographics (age, sex, gender, body mass index (BMI), ethnicity, 

smoking status, and employment status), total number of joints currently affected by PsA (using a 68 Tender 

Joint Count and 66 Swollen Joint Count), Charlson Comorbidity Index 19, physician-subjective assessments 

of disease severity, body surface area (BSA) affected by psoriasis, remission status, and biologic use. The 

survey was non-interventional - no additional tests, treatments, or investigations were performed. 

Therefore, physicians could only report on data they had available.

Measures of fatigue 

Physicians reported the presence or absence of fatigue when asked about their patients’ concomitant 

conditions. Specifically, the physician-reported form included the question “How else is the patient 

currently affected?”, and fatigue was included in a prespecified list of conditions/manifestations. Physicians 

could answer “Yes” or “No” for each condition, and in addition a “not known” option was available. 

Physicians were not asked to report the degree of fatigue severity.

Patients also self-reported the presence or absence of fatigue, via an equivalent question relating to 

concomitant conditions experienced in the patient-reported questionnaire. In addition, patients’ self-

reported their degree of fatigue severity via the fatigue domain of the Psoriatic Arthritis Impact of Disease 

(PsAID) questionnaire 20, which was scored on a scale of 0 to 10, where 0 corresponds to no fatigue and 10 

corresponds to totally exhausted (see following section for details). 

PROMs

EQ-5D-5L

The EQ-5D-5L is a standardized generic measure of health status assessed using five dimensions 21: 

mobility, self-care, usual activities, pain/discomfort, and anxiety. Each dimension contains five levels: no 

problems, slight, moderate, severe, and extreme problems. The EQ-5D results were converted into a single 

utility value using a mapping approach from the EQ-5D-5L to EQ-5D-3L and each country’s value set. 

Utility values are summarized by a score on a continuous scale that is generally between 0 and 1, with 1 
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corresponding to perfect health and 0 corresponding to death 22. Patients also provided an overall rating of 

their current health state on a 20cm Visual Analogue Scale (VAS) from 0 to 100, with 0 indicating the worst 

imaginable health state and 100 indicating the best imaginable health state. 

Health Assessment Questionnaire-Disability Index

The Health Assessment Questionnaire-Disability Index (HAQ-DI) ranges from 0 to 3 (0=no difficulty, 

3=unable to do) and assesses 20 items in 8 categories (dressing and grooming, hygiene, arising, reach, 

eating, grip, walking, and common daily activities) 23. 

Work Productivity and Activity Impairment questionnaire 

The Work Productivity and Activity Impairment (WPAI) questionnaire assesses absenteeism (work time 

missed), presenteeism (impairment while at work), overall impairment in work productivity (combination 

of absenteeism and presenteeism), and impairment in daily activities attributed to health problems 24. The 

recall period for each of these questions is 7 days. All items are reported as percentage impairment, with 

higher scores indicating greater impairment. 

Psoriatic Arthritis Impact of Disease questionnaire

The PsAID-12 questionnaire is a disease-specific instrument that assesses the general impact of PsA on life 
25. and more specifically 12 domains of health relevant to patients, including pain, fatigue, skin problems, 

work/leisure activities, functional capacity, discomfort, sleep, coping, anxiety, embarrassment, social 

participation, and depression. Each domain is scored from 0 to 10 on a numerical rating scale. A summary 

score between 0 and 10 was calculated, with higher scores indicating greater disease impact. 

Statistical analyses

Descriptive statistics were reported for patient characteristics, biologic use, and PROMs, stratified by 

fatigue severity based on the PsAID-12 fatigue domain scores, which were grouped using the following 

categories: 0, 1 to 3, 4 to 7, or >7, for the purposes of analysis. Patients who did not report a PsAID-12 

fatigue score were excluded from the analyses. The mean and standard deviation were reported for 

continuous variables, and frequency counts and percentages were reported for categorical variables. 

Bivariate analysis was conducted with numeric variables compared using an ANOVA; ordered categorical 

variables were compared using a Kruskall-Wallis test, and categorical variables were compared using a chi-

squared test.

Multivariate linear regression was performed to evaluate the association between patient-reported fatigue 

severity and key outcomes based on the PROMs. Model coefficients and associated p-values were reported. 
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Each model was adjusted for the following confounding factors: age, gender, BMI, percent BSA affected 

by psoriasis, number of joints affected (as reported by the physician), current pain, and the Charlson 

Comorbidity Index score 19, all taken from the physician-reported form. Missing data were not imputed; 

therefore, the base of patients for analysis could vary from variable to variable and was reported separately 

for each analysis. Patients with missing values were excluded from this analysis. Thus, the full models 

could be run on a reduced population ranging from 386 to 716 patients depending on the availability of 

PROM data.

Descriptive statistics were also reported to evaluate patient characteristics stratified by the presence of 

anxiety/depression. Multivariate linear models were then developed to evaluate the association between 

anxiety/depression and the PROMs. Further information on the methodology for these analyses is provided 

in Appendix A. 

Patient-physician concordance regarding the presence of fatigue was analyzed and reported using a kappa 

(κ) statistic 26. The significance level for all analyses was set at 5%, and all tests were two-sided. All 

analyses were conducted using Stata v16.0 27.

Results

Patient demographic and clinical characteristics

A total of 831 patients who completed the self-reported questionnaire with PROMs were included in this 

analysis. The mean patient age was 47.5 years and the mean disease duration was 5.3 years, 46.9% of 

patients were female and 48.1% were receiving a biologic (Tables 1 and 2).

Among the included patients, 180 (21.7%), 445 (53.5%), 142 (17.1%) and 64 (7.7%) reported fatigue 

severity scores of 0, 1 to 3, 4 to 7, and >7, respectively (Table 1). Patients with greater fatigue severity were 

older on average (p<0.001). The proportion of females ranged from 34.4% (fatigue score=0) to 57.8% 

(fatigue score>7) (p<0.001). The proportion of patients working full time was 71.0%, 64.2%, 43.6%, and 

38.3% among patients with a PsAID fatigue score of 0, 1 to 3, 4 to 7, and >7, respectively (p<0.001). 

Patients with greater PsAID fatigue severity scores were less likely to be in full-time employment, with a 

greater number of patients on long-term sick leave, retired, unemployed and homemakers.

Patients with higher fatigue scores generally had a greater time since diagnosis and onset of symptoms, 

more severe disease, greater pain levels, a higher percent BSA affected by psoriasis, higher number of 
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swollen and tender joints, and anxiety/depression was more commonly present (all p<0.001, Table 2). 

Moderate-to-severe PsA was reported among 59.4% of patients with a PsAID fatigue score >7, compared 

with only 5.0% of patients with a fatigue score of 0. The mean PsAID pain score was nearly 5 times higher 

among patients with a fatigue score >7 than those with a PsAID fatigue score of 0, at 7.83 and 1.61, 

respectively. Percent BSA affected by psoriasis ranged from 2.2% (PsAID fatigue score=0) to 9.2% (PsAID 

fatigue score of 4-7). Physician-reported anxiety/depression affected 6.1%, 12.4%, 24.7%, and 47.5% of 

patients reporting a PsAID fatigue score of 0, 1 to 3, 4 to 7, and >7, respectively. Biologic use was not 

significantly different among the fatigue score groups, with an average of 48.1% of patients receiving 

biologics overall (p=0.059).

Patients also provided their own assessment of the severity of their joint and skin symptoms. Severe joint 

symptoms were reported by 0%, 1%, 11% and 25% of patients with PsAID fatigue scores of 0, 1 to 3, 4 to 

7, and >7, respectively (p<0.001), and severe skin symptoms were reported by 0%, 1%, 6% and 11% of 

patients with fatigue severity of 0, 1 to 3, 4 to 7, and >7, respectively (p<0.001).

PROMs

The EQ-5D-5L health utility values ranged from 0.52 (fatigue score>7) to 0.95 (fatigue score=0), and the 

VAS score ranged from 52.9% (fatigue score>7) to 87.4% (fatigue score=0) (Figure 1a and 1b). Results 

from the multivariate linear regression demonstrated increased PsAID fatigue scores were significantly 

associated with lower utility values and VAS scores (p<0.001 for both, Table 3).

Physical functioning based on HAQ-DI scores ranged from 0.09 among patients with a fatigue score of 0 

to 1.35 among patients with a fatigue score >7 (Figure 1c). Greater HAQ-DI scores were significantly 

associated with greater fatigue severity scores in the multivariate linear model (p<0.001, Table 3).

Patients with a PsAID fatigue score of 0 reported 6.2% productivity loss, whereas patients with a PsAID 

fatigue score >7 reported a productivity loss of 40.4%. Overall work impairment ranged from 9.1% (fatigue 

score=0) to 42.5% (fatigue score>7), and total activity impairment ranged from 8.0% (fatigue score=0) to 

58.5% (fatigue score>7) (Figure 1d). Greater PsAID fatigue scores was significantly associated with 

increased work presenteeism, overall work impairment, and total activity impairment (p<0.001, Table 3). 

PsAID-12 summary scores were 0.39, 1.85, 4.76, and 6.6 for patients with a PsAID fatigue score of 0, 1 to 

3, 4 to 7, and >7, respectively (p<0.001, Figure 1e). Greater fatigue severity scores were significantly 

associated with higher PsAID-12 summary scores, after adjusting for confounding factors in the 

multivariate linear model (p<0.001, Table 3). In particular, greater pain levels, as reported in the PsAID, 
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were associated with greater PsAID fatigue scores, after adjusting for confounding factors 

(coefficient=0.475, 95% confidence intervals [CI]=0.399, 0.552; p<0.001).

The association of anxiety/depression with patient characteristics and PROMs was also evaluated, in order 

to assess its similarity in outcomes when compared with fatigue. Similarly, to fatigue, anxiety/depression 

was associated with worse HRQoL, physical functioning, and overall work and total activity impairment. 

Patients experiencing anxiety/depression also had a higher mean PsAID-12 summary score.

Patient-physician concordance on the presence of fatigue 

Of the 831 patients with complete information, 651 (78.3%) patients reported to have fatigue, whereas 

physicians reported fatigue as a manifestation in 208 patients, i.e., 25.0% of the 831 patients and 32.0% of 

the 651 patients who self-reported fatigue; leading to a low agreement (kappa, 0.13, Supplementary Table 

1).

Discussion

In this cross-sectional survey of patients with PsA and their physicians, greater PsAID fatigue severity 

scores were significantly associated with lower patient-reported health status, physical functioning, work 

productivity, and HRQoL. Patient characteristics also differed significantly based on the level of PsAID 

fatigue severity; patients with greater fatigue severity were generally older on average, experienced greater 

PsA disease severity and pain levels, had a longer time since diagnosis and symptom onset, and 

anxiety/depression was more commonly reported.

A number of previous studies have evaluated the association between fatigue in PsA and patient 

characteristics, health status, physical functioning, and HRQoL; overall, findings were similar to this study 

though different PROMs were used. In a Brazilian cross-sectional observational study of 101 patients with 

PsA, fatigue (assessed via the Functional Assessment of Chronic Illness Therapy – Fatigue Scale, FACIT-

F) was observed to correlate with physical functioning (assessed via the HAQ-DI) and HRQoL (assessed 

via the SF-36) 28. A Turkish multicenter study of 1028 patients with PsA reported a correlation between 

fatigue (assessed via a 10-point VAS) and HRQoL (assessed via the PsAQoL) 29-31. Linear regression 

analysis of cross-sectional data from 499 patients attending a Canadian PsA clinic showed fatigue (assessed 

using the modified Fatigue Severity Scale) to be associated with female gender, physical functioning 

(assessed using the HAQ-DI), poorer psychological functioning (assessed using the SF-36), and pain 

(assessed using the SF-36) 9,32. Furthermore, in a study by Walsh et al that analyzed data for 107 patients 
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from a US registry, presenteeism (assessed using the Work Limitations Questionnaire) was significantly 

associated with fatigue (as measured by PsAQoL and Bath Ankylosing Spondylitis Disease Activity Index), 

after adjusting for disease activity and depression 5.

Almost 80% of patients reported some level of fatigue in this study, with 25% reporting a PsAID fatigue of 

level ≥4 and 8% a PsAID fatigue of level >7 for the PsAID fatigue domain 20. Previous studies have also 

identified a high prevalence of fatigue in PsA, with estimates ranging from 49% to 60% 5,9,33. Differences 

in these estimates are in part due to the different definitions and measurements used to identify fatigue, as 

these studies used measures based on moderate fatigue 9, high fatigue 5, and clinically important fatigue 33.

A lack of concordance between physicians and patients in their evaluation of the presence of fatigue was 

also observed, with physicians under-reporting fatigue compared with patients (25% vs. 78%, respectively). 

It is however noteworthy that the questions on fatigue for patients and physicians were not symmetrical, 

with physicians reporting fatigue (yes/no) as a concomitant condition, which may explain partly this lack 

of concordance. A previous study by Orbai et al used international patient and physician focus groups to 

identify the importance of fatigue, among other domains, in PsA; 78% of patients and 63% of physicians 

reported that fatigue was important to measure in all studies 34. Desthieux et al applied the PsAID-12 

questionnaire to evaluate the discordance in patient and physician-reported fatigue, and similarly found 

higher fatigue levels when reported by patients than physicians 35. The consequences of patient and 

physician misalignment have been previously documented in other disease areas, but this research merits 

further investigation in PsA 36-38.

Anxiety/depression was more common among patients with greater fatigue severity. A review by Mathew 

et al highlighted the mental health burden associated with PsA, showing that a large number of patients 

with PsA also suffer from depression and anxiety,  both of which are commonly associated with fatigue.  

Other studies have found that the relationship between fatigue and anxiety/depression is highly correlated 
8,9,28. A multidisciplinary European working group concluded that the interdependence of fatigue and 

anxiety, together with pain, may form a “vicious cycle” with negative effects on PsA symptoms 39. As such, 

anxiety/depression was not considered a confounding factor in our multivariate linear models because, 

given the strong correlation, adjustment for these variables could impair the ability to accurately evaluate 

the relationship between fatigue and the outcomes measured, a concept known as collinearity. This 

illustrates the concept that fatigue is multifactorial. In patients with anxiety and depression, addressing these 

factors could potentially improve some of the fatigue as well (Figure 2).
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This study has several limitations. First, the DSP™ is not based on a true random sample of physicians or 

patients; while certain inclusion criteria governed the selection of the participating physicians, participation 

was influenced by their willingness to complete the survey. Identification of the target patient group was 

also based on the clinical judgement of the corresponding physician and not a formalized diagnostic 

checklist; however, this was representative of physicians’ classification of the patient. Physicians were 

asked to provide data for a consecutive series of patients to avoid selection bias, but no formal patient 

selection verification procedures were used. As patient recruitment was based on successive physician 

consultations with PsA patients, patients recruited may be those who visited their physician frequently and 

therefore more severely affected than those who consulted their physician less frequently. The cross-

sectional design of this study also prevents any conclusions about causal relationships; however, 

identification of significant associations is possible. While confounding factors were adjusted for in the 

multivariate linear models, the lack of certain data reduced the sample size for the multivariate analyses; 

and furthermore, certain underlying confounding factors could not be accounted for. For example, 

information on fibromyalgia, enthesitis, dactylitis, and axial disease were not collected in this study. Recall 

bias might also have affected the responses of both patients and physicians to the record forms, which is a 

common limitation of surveys. However, the data for these analyses were collected at the time of each 

patient’s appointment, which helps limit the impact of recall bias. While the study design included methods 

to ensure that physicians and staff were unaware of patient responses on the patient-reported forms, it was 

not possible to confirm that no information exchange occurred between physicians and their patients. This 

has the potential to influence patient responses to the PROMs. 

This study demonstrated the substantial impact fatigue severity has on health status, physical function, work 

productivity, and HRQoL in a real-world setting. Despite many patients receiving advanced therapy, fatigue 

is still highly prevalent among patients with PsA and under-recognized by physicians. These findings 

highlight the importance of prioritizing fatigue in the research and management of PsA. Additional research 

that evaluates the causes and potential interventions to improve fatigue in PsA are needed. 

Page 12 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 13

Acknowledgments

Medical writing support under the guidance of the authors was provided by Carole Evans, PhD, on behalf 

of Adelphi Real World and Janssen, and was funded by Janssen in accordance with Good Publication 

Practice (GPP3) guidelines 40. All authors were involved in 1) conception or design, or analysis and 

interpretation of data; 2) drafting and revising the article; 3) providing intellectual content of critical 

importance to the work described; and 4) final approval of the version to be published, and therefore meet 

the criteria for authorship in accordance with the International Committee of Medical Journal Editors 

(ICMJE) guidelines 41. In addition, all named authors take responsibility for the integrity of the work as a 

whole and have given their approval for this version to be published.

Page 13 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 14

References

1. Alinaghi F, Calov M, Kristensen LE, et al. Prevalence of psoriatic arthritis in patients with 

psoriasis: a systematic review and meta-analysis of observational and clinical studies. J Am Acad 

Dermatol 2019;80:251-65. e19.

2. Coates LC, Helliwell PS. Psoriatic arthritis: state of the art review. Clin Med (Lond) 2017;17:65-

70.

3. Sukhov A, Adamopoulos IE, Maverakis E. Interactions of the immune system with skin and bone 

tissue in psoriatic arthritis: a comprehensive review. Clin Rev Allergy Immunol

 2016;51:87-99.

4. Perez-Chada LM, Merola JF. Comorbidities associated with psoriatic arthritis: review and update. 

Clin Immunol 2020;214:108397.

5. Walsh JA, McFadden ML, Morgan MD, et al. Work productivity loss and fatigue in psoriatic 

arthritis. J Rheumatol 2014;41:1670-4.

6. Ogdie A, Michaud K, Nowak M, et al. Patient’s experience of psoriatic arthritis: a conceptual 

model based on qualitative interviews. RMD Open 2020;6:e001321.

7. Leung YY, Tillett W, Orbai AM, et al. The GRAPPA-OMERACT Working Group: 4 prioritized 

domains for completing the core outcome measurement set for psoriatic arthritis 2019 updates. J 

Rheumatol Suppl 2020;96:46-9.

8. Haugeberg G, Hoff M, Kavanaugh A, Michelsen B. Psoriatic arthritis: exploring the occurrence 

of sleep disturbances, fatigue, and depression and their correlates. Arthritis Res Ther 2020;22:198.

9. Husted JA, Tom BD, Schentag CT, Farewell VT, Gladman DD. Occurrence and correlates of 

fatigue in psoriatic arthritis. Ann Rheum Dis 2009;68:1553-8.

10. Carneiro C, Chaves M, Verardino G, Drummond A, Ramos-e-Silva M, Carneiro S. Fatigue in 

psoriasis with arthritis. Skinmed 2011;9:34-7.

Page 14 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 15

11. Kaine J, Song X, Kim G, Hur P, Palmer JB. Higher incidence rates of comorbidities in patients 

with psoriatic arthritis compared with the general population using US administrative claims data. J 

Manag Care Pharm 2019;25:122-32.

12. Gladman DD. Psoriatic arthritis. In: Bellamy N, editor. Prognosis in the rheumatic diseases 

London: Kluwer Academic Publishers; 1991:153-66.

13. Tucker LJ, Ye W, Coates LC. Novel concepts in psoriatic arthritis management: can we treat to 

target? Curr Rheumatol Rep 2018;20:1-9.

14. Salaffi F, Carotti M, Gasparini S, Intorcia M, Grassi W. The health-related quality of life in 

rheumatoid arthritis, ankylosing spondylitis, and psoriatic arthritis: a comparison with a selected sample 

of healthy people. Health Qual Life Outcomes 2009;7:25.

15. Lee S, Mendelsohn A, Sarnes E. The burden of psoriatic arthritis: a literature review from a 

global health systems perspective. P T 2010;35:680.

16. Anderson P, Benford M, Harris N, Karavali M, Piercy J. Real-world physician and patient 

behaviour across countries: Disease-Specific Programmes - a means to understand. Curr Med Res Opin 

2008;24:3063-72.

17. US Department of Health & Human Services. Summary of the HIPAA Privacy Rule. [Internet. 

Accessed March 3, 2022.] Available from: https://www.hhs.gov/sites/default/files/privacysummary.pdf 

18. US Department of Health & Human Services. HITECH Act Enforcement Interim Final Rule. 

[Internet. Accessed March 3, 2022.] Available from: https://www.hhs.gov/hipaa/for-professionals/special-

topics/hitech-act-enforcement-interim-final-rule/index.html 

19. Quan H, Li B, Couris CM, et al. Updating and validating the Charlson comorbidity index and 

score for risk adjustment in hospital discharge abstracts using data from 6 countries. Am J Epidemiol 

2011;173:676-82.

20. Gossec L, de Wit M, Kiltz U, et al. A patient-derived and patient-reported outcome measure for 

assessing psoriatic arthritis: elaboration and preliminary validation of the Psoriatic Arthritis Impact of 

Disease (PsAID) questionnaire, a 13-country EULAR initiative. Ann Rheum Dis 2014;73:1012-9.

21. EQ-5D-5L User Guide. EuroQoL Research Foundation; 2019. [Internet. Accessed March 3, 

2022.] Available from: https://euroqol.org/publications/user-guides/ 

Page 15 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 16

22. Szende A, Oppe M, Devlin N, ed. EQ-5D value sets: inventory, comparative review and user 

guide. Springer; 2007. [Internet. Accessed March 3, 2022.] Available from: 

https://link.springer.com/book/10.1007/1-4020-5511-0

23. Fries JF, Spitz PW, Young DY. The dimensions of health outcomes: the health assessment 

questionnaire, disability and pain scales. J Rheumatol 1982;9:789-93.

24. Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of a work productivity and 

activity impairment instrument. Pharmacoeconomics 1993;4:353-65.

25. Gossec L, de Wit M, Kiltz U, et al. A patient-derived and patient-reported outcome measure for 

assessing psoriatic arthritis: elaboration and preliminary validation of the Psoriatic Arthritis Impact of 

Disease (PsAID) questionnaire, a 13-country EULAR initiative. Ann Rheum Dis 2014;73:1012-9.

26. McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb) 2012;22:276-82.

27. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC; 2019.

28. Carneiro C, Chaves M, Verardino G, et al. Evaluation of fatigue and its correlation with quality of 

life index, anxiety symptoms, depression and activity of disease in patients with psoriatic arthritis. Clin 

Cosmet Investig Dermatol 2017;10:155-63.

29. Mehmet TD, Halise HG, Kemal N, et al. The impact of fatigue on patients with psoriatic arthritis: 

a multi-center study of the TLAR-network. Rheumatol Int. 2020;40:1803-15. 

30. McKenna S, Doward L, Whalley D, Tennant A, Emery P, Veale D. Development of the PsAQoL: 

a quality of life instrument specific to psoriatic arthritis. Ann Rheum Dis 2004;63:162-9.

31. Queiro R, Canete JD, Montilla C, et al. Minimal disease activity and impact of disease in 

psoriatic arthritis: a Spanish cross-sectional multicenter study. Arthritis Res Ther 2017;19:72.

32. Husted JA, Tom BD, Farewell VT, Gladman DD. Longitudinal analysis of fatigue in psoriatic 

arthritis. J Rheumatol 2010;37:1878-84.

33. Kilic G, Kilic E, Nas K, Kamanlı A, Tekeoglu İ. Residual symptoms and disease burden among 

patients with psoriatic arthritis: is a new disease activity index required? Rheumatol Int 2019;39:73-81.

Page 16 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 17

34. Orbai A-M, De Wit M, Mease P, et al. International patient and physician consensus on a 

psoriatic arthritis core outcome set for clinical trials. Ann Rheum Dis 2017;76:673-80.

35. Desthieux C, Granger B, Balanescu AR, et al. Determinants of patient‐physician discordance in 

global assessment in psoriatic arthritis: a multicenter European study. Arthritis Care Res (Hoboken) 

2017;69:1606-11.

36. Walsh LEH, Rider A, Piercy J, et al. Real-world impact of physician and patient discordance on 

health-related quality of life in US patients with acute myeloid leukemia. Oncol Ther 2019;7:67-81.

37. Wei W, Sullivan E, Blackburn S, Chen C-I, Piercy J, Curtis JR. The prevalence and types of 

discordance between physician perception and objective data from standardized measures of rheumatoid 

arthritis disease activity in real-world clinical practice in the US. BMC Rheumatol 2019;3:25. 

38. Price D, Small M, Milligan G, Higgins V, Gil EG, Estruch J. Impact of night-time symptoms in 

COPD: a real-world study in five European countries. Int J Chron Obstruct Pulmon Dis 2013;8:595.

39. Betteridge N, Boehncke WH, Bundy C, Gossec L, Gratacós J, Augustin M. Promoting 

patient‐centred care in psoriatic arthritis: a multidisciplinary E uropean perspective on improving the 

patient experience. J Eur Acad Dermatol Venereol 2016;30:576-85.

40. Battisti WP, Wager E, Baltzer L, et al. Good publication practice for communicating company-

sponsored medical research: GPP3. Ann Inter Med 2015;163:461-4.

41. International Committee of Medical Journal Editors (ICMJE). Defining the role of authors and 

contributors. [Internet. Accessed March 3, 2022.] Available from: 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-

and-contributors.html

Page 17 of 25

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 9, 2024 from 

http://www.jrheum.org/


February 2022 18

Figure Legend

Figure 1. PROMs by severity of fatigue (as defined by PsAID fatigue score) for (a) EQ-5D-5L health 

utility index, (b) EQ-5D-5L VAS, (c) HAQ-DI, (d) WPAI, and (e) PsAID-12 summary score

EQ-5D-5L, EuroQol 5 Dimension questionnaire; HAQ-DI, Health Assessment Questionnaire-Disability 

Index; PsAID, Psoriatic Arthritis Impact of Disease questionnaire; SD, standard deviation; VAS, visual 

analog scale; WPAI, Work Productivity and Activity Impairment questionnaire

Means and standard deviations are reported. P values were generated using analysis of variance.

Figure 2. Inter-relationship of patient characteristics and symptoms/comorbidities with humanistic and 

economic endpoints in PsA
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Table 1. Demographic characteristics by severity of fatigue 

Total
(N=831)

Fatigue score 
0a

(N=180)

Fatigue score 1–
3a

(N=445)

Fatigue score 4–
7a

(N=142)

Fatigue score >7a

(N=64)
P-value

Age, years
Mean (SD)
Median [range]

47.5 (13.4)
46 [18, 87]

45.3 (13.0)
45 [18, 82]

46.5 (13.7)
45 [18, 83]

51.2 (12.6)
51.5 [24, 87]

52.5 (12.2)
54.5 [23, 81]

<0.001c

Sex, n (%) female 390 (46.9) 62 (34.4) 213 (47.9) 78 (54.9) 37 (57.8) <0.001001d

BMI, kg/m2
N
Mean (SD)
Median [range]

830
26.6 (4.9)

26.0 [15.6, 64.0]

180
26.8 (5.4)

25.9 [18.7, 57.6]

445
26.4 (4.8)

25.9 [17.4, 64.0]

142
27.1 (4.7)

26.3 [17.6, 46.4]

63
26.9 (4.7)

26.4 [15.6, 41.4]

0.530c

Race/Ethnicity, n (%)
White
African American/Afro-Caribbean
Asian – Indian subcontinent
Asian – other
Hispanic/Latino
Otherb

768 (92.4)
11 (1.3)
7 (0.8)
8 (1.0)
14 (1.7)
23 (2.8)

167 (92.8)
0 (0.0)
2 (1.1)
3 (1.7)
4 (2.2)
4 (2.2)

412 (92.6)
6 (1.4)
3 (0.7)
4 (0.9)
7 (1.6)
13 (2.9)

130 (91.6)
4 (2.8)
1 (0.7)
0 (0.0)
3 (2.1)
4 (2.8)

59 (92.2)
1 (1.6)
1 (1.6)
1 (1.6)
0 (0.0)
2 (3.1)

0.229d

Smoking status, n (%)
N
Current smoker
Ex-smoker
Never smoked

751
153 (20.4)
206 (27.4)
392 (52.2)

160
30 (18.8)
59 (36.9)
71 (44.4)

398
81 (29.4)
93 (23.4)
224 (56.3)

135
22 (16.3)
42 (31.1)
71 (52.6)

58
20 (34.5)
12 (20.7)
26 (44.8)

0.003d
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Employment status, n (%)
N
Working full-time
Working part-time
On long-time sick leave
Homemaker
Student
Retired
Unemployed

812
489 (60.2)
66 (8.13)
19 (2.3)
66 (8.1)
21 (2.6)

108 (13.3)
43 (5.3)

176
125 (71.0)
11 (6.3)
2 (1.1)
10 (5.7)
7 (4.0)
16 (9.1)
5 (2.8)

436
280 (64.2)
40 (9.2)
5 (1.2)
28 (6.4)
11 (2.5)
55 (12.6)
17 (3.9)

140
61 (43.6)
14 (10.0)
4 (2.9)

19 (13.6)
1 (0.7)

27 (19.3)
14 (10.0)

60
23 (38.3)
1 (1.7)
8 (13.3)
9 (15.0)
2 (3.3)

10 (16.7)
7 (11.7)

<0.001d

aScore for the fatigue domain of the PsAID-12

bIncludes African, Chinese, Middle Eastern, Mixed race, and Other

cAnalysis of variance 

dChi-squared test

BMI, body mass index.
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Table 2. Clinical characteristics by severity of fatigue 

Total
(N=831)

Fatigue score 
0a

(N=180)

Fatigue score 1–
3a

(N=445)

Fatigue score 4–
7a

(N=142)

Fatigue score >7a

(N=64)
P-value

Time since symptom onset, years
N
Mean (SD)
Median [Range]

505
7.3 (8.2)

4.1 [0, 45.3]

98
7.2 (7.9)

5.1 [0, 45.3]

267
5.4 (6.9)

2.2 [0, 39.4]

87
10.8 (9.1)

9.3 [0.0, 35.9]

53
11.2 (10.3)

8.3 [0.5, 43.7]

<0.001d

Time since diagnosis, years
N
Mean (SD)
Median [Range]

683
5.3 (6.6)

2.8 [0.0, 43.2]

149
4.8 (5.9)

2.3 [0.0, 35.3]

369
4.5 (6.0)

2.2 [0.0, 39.4]

109
6.9 (7.6)

4.1 [0.0, 34.5]

56
8.0 (8.7)

5.6 [0.0, 43.2]

<0.001d

Current overall PsA severityb, n (%)
N
Mild
Moderate
Severe

831
623 (75.0)
189 (22.7)
19 (2.3)

180
171 (95.0)

9 (5.0)
0 (0.0)

445
350 (78.7)
89 (20.0)
6 (1.4)

142
76 (53.5)
59 (41.6)
7 (4.9)

64
26 (40.6)
32 (50.0)
6 (9.4)

<0.001e

Overall pain levelb,c

N
Mean (SD)
Median [Range]

831
2.8 (1.7)
2 [1, 9]

180
1.6 (1.0)
1 [1, 7]

445
2.6 (1.3)
2, [1, 8]

142
4.0 (1.8)
4 [1, 9]

64
4.6 (2.1)
5 [1, 9]

<0.001d

PsAID pain score
N
Mean (SD)
Median [Range]

830
3.67 (2.32)
3 [1, 11]

180
1.61 (1.30)
1 [1, 11]

445
3.18 (1.29)

3 [1, 9]

142
5.98 (1.83)
6 [1, 11]

63
7.83 (2.00)
8 [2, 11]

<0.001d

Current BSA, %
N
Mean (SD)
Median [Range]

664
5.9 (8.1)

2.9 [0.0, 53.6]

154
2.2 (3.7)

0.7 [0.0, 24.4]

343
6.2 (7.7)

3.6 [0.0, 53.6]

119
9.2 (10.2)

5.4 [0.0, 50.6]

48
7.6 (10.8)

3.0 [0.0, 49.8]

<0.001d

66 swollen joint count
N
Mean (SD)
Median [Range]

206
3.1 (6.2)
1 [0, 59]

44
0.6 (1.8)
0 [0, 10]

91
2.3 (3.9)
0 [0, 20]

38
7.1 (11.3)
3.5 [0, 59]

33
4.2 (4.8)
3 [0, 20]

<0.001d
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68 tender joint count
N
Mean (SD)
Median [Range]

197
3.8 (5.1)
2 [0, 42]

39
1.1 (3.2)
0 [0, 19]

93
2.8 (3.5)
2 [0, 20]

33
7.6 (7.8)
6 [0, 42]

32
6.2 (4.3)

5.5 [0, 22]

<0.001d

Patient in remissionb, n (%)
N
Yes

785
322 (41.0)

170
121 (71.2)

418
149 (35.7)

135
33 (24.4)

62
19 (30.7)

<0.001f

Anxiety/depressionb, n (%)
N
Yes

831
125 (15.0)

180
11 (6.1)

445
55 (12.4)

142
35 (24.7)

61
24 (37.5)

<0.001f

Biologic use, n (%) 400 (48.1) 91 (50.6) 196 (44.0) 76 (53.5) 37 (57.8) 0.059f

aScore for the fatigue domain of the PsAID-12

bIn the physician’s opinion

cFrom a numeric rating scale, on which 1 = no pain and 10 = worst possible pain

d Analysis of variance 

eKruskall-Wallis test

fChi-squared test

BSA, body surface area; PsAID, Psoriatic Arthritis Impact of Disease questionnaire
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Table 3. Linear regression analysis of PROMs by fatigue score

Coefficient 95% CI P-value

EQ-5D-5L health utility index -0.028 -0.036, -0.021 <0.001

EQ-5D-5L VAS -2.23 -3.08, -1.37 <0.001

HAQ-DI score 0.098 0.075, 0.121 <0.001

WPAI absenteeism, % 0.740 -0.149, 1.63 0.102

WPAI presenteeism, % 2.69 1.67, 3.71 <0.001

WPAI overall work impairment, % 2.81 1.51, 4.11 <0.001

WPAI total activity impairment, % 4.03 3.13, 4.93 <0.001

PsAID-12 summary score 0.573 0.509, 0.636 <0.001

CI, confidence interval; EQ-5D-5L, EuroQol 5 Dimension questionnaire; HAQ-DI, Health Assessment 

Questionnaire-Disability Index; PROMs, patient reported outcome measures; PsAID, Psoriatic Arthritis 

Impact of Disease questionnaire; VAS, visual analog scale; WPAI, Work Productivity and Activity 

Impairment questionnaire 

Confounding factors controlled in the models were age, gender, body mass index, percent body surface area 

(BSA) affected by psoriasis, number of joints affected, current pain, and Charlson Comorbidity Index score
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Health-related Quality of Life

Clinical Symptoms/Severity: SJC, TJC, 
Skin, Axial, Enthesitis, Dactylitis

Anxiety / Depression

Inflammation

Pain and Fibromyalgia

Demographics: Age, Gender, BMI

Comorbidities

Fatigue

Work Productivity

Personal Productivity

Physical Function

Social Participation

Direct Medical Cost / 
Indirect Societal Cost 

Influencing Factors Key Comorbidities Outcomes
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