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ABSTRACT
Introduction Axial spondyloarthritis (axSpA) is a chronic 
inflammatory disease that typically affects people in their 
second and third decades of life, which are important years 
for establishing a professional career. We aim to study 
outcomes of work participation (WP) and their associations 
with demographic and clinical confounders, in addition to 
prevalence of negative workplace experiences in axSpA.
Methods In total, 770 patients with axSpA participated in 
the multicentre, observational ATTENTUS–axSpA survey in 
Germany. Demographic information, clinical parameters 
and patient- related outcomes (including disease activity 
and function) with a focus on WP were prospectively 
recorded.
Results A high prevalence of negative workplace 
experiences was reported among the 770 patients 
analysed. Overall, 23.4% of patients were not employed 
and 6.5% received disability pensions. Current work 
cessation was prevalent in 120 patients, and 28 of those 
were out of work for 10 years or longer. Of the 590 
currently employed patients, 31.9% reported absenteeism 
and 35.9% reported presenteeism for >1 month within 
the past year. Multivariate logistic regression identified 
low disease activity (Bath Ankylosing Spondylitis Disease 
Activity Index), better physical function (Bath Ankylosing 
Spondylitis Functional Index) and better global functioning 
(Assessment of SpondylAarthritis International Society–
Health Index) as the main predictors for unimpaired 
WP (n=242). Importantly, biological treatment, disease 
duration, age, sex, education level and body mass index 
were not reliable predictors.
Discussion Despite improvements in pharmacological 
treatment options, we still observed substantially impaired 
WP in patients with axSpA. These data emphasise the high 
unmet need for targeted strategies to provide improved 
medical and social care.

INTRODUCTION
Axial spondyloarthritis (axSpA) is a chronic 
inflammatory disease that predominantly 
affects the axial skeleton, which can result 
in structural damage and permanent disa-
bility.1 In addition, disease flares can cause 

intermittent periods of functional incapa-
bility. Impairments in physical function and 
all aspects of health- related quality of life 
(HR- QoL) have been described,2 but better 
treatment options within the last decade 
have raised hope of improved treatment 
outcomes.3

AxSpA most frequently affects people in 
their second and third decades of life, which 
tend to be important years for establishing a 
professional career.4 5 The importance of work 
participation (WP) has been recently high-
lighted,6 and the European Alliance of Associ-
ations for Rheumatology (EULAR) taskforce 
has recently published points to consider 
for studies with WP as an outcome domain.7 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Axial spondyloarthritis (axSpA) can result in impair-
ments in physical function and all aspects of health- 
related quality of life.

 ⇒ Even though an improvement in work productivity 
after biological treatment has been shown, impair-
ments still persist.

WHAT THIS STUDY ADDS
 ⇒ This study showed that a number of patients report-
ed impaired work participation (WP) with a high fre-
quency and long duration of withdrawal from work, 
sick leave, presenteeism and also a high prevalence 
of negative workplace experiences.

 ⇒ Patients with unimpaired WP showed lower disease 
activity, better physical function and better global 
functioning.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These data emphasise the unmet medical needs 
and thereby the necessity for targeted strategies for 
improving medical and social care for patients with 
axSpA.
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Impairments in WP can be measured across different 
domains6 8–10 including disability pensions, unemploy-
ment, sick leave, absenteeism and presenteeism.

Even though an improvement in work productivity 
after biological treatment has been shown,11 impairments 
still persist.11 12 Previous studies specifically focusing on 
WP have limited their analysis to WP’s relation to typical 
clinical and demographic factors.10 13 14 Other studies15 
have included patients with self- reported axSpA without 
a confirmed diagnosis. Other dimensions of WP, such 
as differences in treatment, workplace experiences and 
vocational rehabilitation have been investigated infre-
quently.16 Although most studies have been conducted in 
Europe,8 9 11 13–15 17 data on the different WP outcomes 
in the German axSpA population are scarce. Participa-
tion in the workforce and sick leave, and their impact on 
indirect health costs have been frequently analysed18; the 
impact of decreased work productivity and negative work-
place experiences have been studied less intensively in 
patients with axSpA.

The aim of the current work is to characterise different 
outcomes of WP in patients with axSpA and their asso-
ciations with demographic and clinical confounders. In 
addition, we explored the prevalence of negative work-
place experiences in our cohort.

METHODS
Study design, survey and procedure
The ATTENTUS–axSpA survey is a multicentre, observa-
tional, cross- sectional study conducted across Germany 
from November 2019 to July 2020. A total of 14 study 
centres participated in the project, which comprised 
hospitals with a rheumatological department, rehabili-
tation clinics and outpatient clinics. Recruited patients 
were asked to participate in the survey during a routine 
visit to their healthcare practitioner.

Inclusion criteria were a clinical diagnosis of axSpA, 
as defined by the International Classification of Diseases 
(ICD), 10th Revision, Code M45, confirmed by the 
treating rheumatologist. To increase data quality, clinical 
research associates monitored study sites to supervise 
inclusion/exclusion criteria, in particular to ensure that 
the included patients fulfilled the Assessment in Spondy-
loArthritis International Society 200919 and/or the modi-
fied New York diagnosis criteria20 (online supplemental 
table 1).

Eligibility criteria were checked, and informed consent 
was obtained by a rheumatologist at each study site. 
Patient advocates (LH) were involved in the design of 
the study, development of outcomes, data interpretation, 
writing of the manuscript and dissemination of study 
results.

The survey consisted of 113 overarching questions 
(among them 40 self- generated questions) and included 
demographic information, questions related to WP 
including axSpA’s impact on work, and clinical informa-
tion (relating to diagnosis, symptoms and treatment). 

The patients completed validated questionnaires such 
as the Work Productivity and Activity Impairment Ques-
tionnaire (WPAI)–axSpA,21 22 Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI),23 Bath Ankylosing 
Spondylitis Functional Index (BASFI),24 Assessment of 
SpondyloArthritis International Society–Health Index 
(ASAS- HI) including environmental factors25 and Health 
Assessment Questionnaire Disability Index (HAQ- DI).26 
The survey was developed by medical experts and patient 
research partners represented by the German patient 
organisation for axSpA (Deutsche Vereinigung Morbus 
Bechterew e.V.), in order to generate data based on 
patient relevant questions that are not currently a part of 
validated questionnaires. There was no formal validation 
of the self- generated questionnaire.

This study was conducted in compliance with the ethical 
principles originating in or derived from the Declaration 
of Helsinki and all International Conference on Harmon-
isation Good Clinical Practice guidelines. All patients (or 
their representatives) signed an informed consent form, 
and the research protocol was reviewed and approved by 
an independent ethics committee or institutional review 
board. The Ethics Committee of the Hannover Medical 
School (EK MHH) approved this study.

Patients completed the questionnaire digitally on 
a tablet (HUAWEI MediaPad T5). The survey was 
conducted by Mondosano GmbH on behalf of Novartis 
Pharma GmbH and completed on a website managed 
externally by Mondosano GmbH.

A list of the study investigator at each participating site 
is provided in online supplemental table 1.

Sample selection
Presenteeism has been shown to anticipate future absen-
teeism; because of this, question 5 (presenteeism) of the 
WPAI- axSPA was used to calculate the sample size.11 Based 
on work from Shim et al,11 an SD of 20% was assumed. 
With a drop- out estimate of 10%, a sample size of 500 
participants would allow a precision (radius of the 95% 
CI) of approximately 2%, and with 1000 participants, the 
precision would be approximately 1%. Moreover, the 
sample size was verified to generate valid data which can 
be generalised to the German axSpA population. The 
drop- out rate of 10% has been justified by experiences 
made in former questionnaires.

Data analysis
Survey interpretation and scoring
WP outcomes were assessed by direct questions. Short- 
term absenteeism (percentage of work time missed due 
to axSpA) and presenteeism (percentage of impairment 
while working due to axSpA) within the last week were 
calculated from the WPAI- axSpA following standard 
procedures.21 Additionally, we examined long- term absen-
teeism as the overall number of sick leaves within the 
last 12 months and long- term presenteeism was defined 
as the number health problems affected productivity 
while working within the last 12 months. All evaluated 
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standardised questionnaires (ASAS- HI, BASDAI, BASFI 
and HAQ- DI) were assessed according to standard guide-
lines; detailed information can be found in the respective 
publications.27–29

Statistical analysis
All analyses were conducted using SPSS V.27. We used 
a standard significance criterion of α=0.05 for all anal-
yses. For statistical analysis, the χ² test, Student t- test and 
non- parametric Mann- Whitney U test were performed as 
appropriate. We analysed a ‘full study population’ sample 
and, for a more detailed analysis of work outcomes, a ‘WP 
study population’ sample. The latter group was derived 
by excluding old age retirees and students to define a 
cohort of participants who should have full access to 
WP, that is, participants who are eligible to work. For 
describing the characteristics of the full study popula-
tion and the WP study population, we determined abso-
lute and relative frequencies (reported in percentages). 
For non- categorical variables, we reported the arith-
metic mean and SD. To determine the impact of age on 
workplace experience, the WP was divided into two age 
cohorts based on the mean age of 47 years in the full set 
population. Particular focus was on general characteris-
tics and work characteristics, including duration of work 
cessation, short- term and long- term absenteeism, presen-
teeism in relation to workplace experiences and the 
impact of disease activity and function on WP. Further, 
we examined descriptively whether there was a correla-
tion between presenteeism and absenteeism, and presen-
teeism and impairment of daily activities. Because work 
impairment is a time- dependent process, we performed 
similar analyses in two age groups separated by the mean 
age of the WP study population. We used binary logistic 
regression to determine the main predictors for work 
impairment. Model assumptions were verified by testing 
for the absence of multicollinearity between the inde-
pendent variables using the Pearson correlation matrix, 
variance inflation factors (VIFs) and condition indexes 
(CIs); a VIF of >10 and a CI of >100 suggest multicolline-
arity. We used WP (impaired vs unimpaired) as Bernoulli 
distributed target variable where impaired WP=0 and 
unimpaired WP=1. We computed univariate logit models 
independently for explanatory variables of particular 
interest (see table 1 for the variables). The maximum 
likelihood method was used to estimate regression 
coefficients. To decide whether to include a variable in 
multivariate regression, we evaluated the variables with 
regard to model significance and quality. Model quality 
of the fitted models was assessed by the −2 log likelihood 
value indicating deviance, the Cox and Snell pseudo R² 
(R2

CS), Nagelkerke pseudo R² (R2
N), and classification 

matrices indicating prediction quality. Variables that 
achieved significance in their univariate logit models 
and good model quality were included in the multivar-
iate logit model. The multivariate model was assessed 
by these same criteria. For interval estimation, we used 
CIs and ORs exp(ßj). Additionally, we conducted a post 

hoc Games- Howell test to compare patient- reported 
outcomes (PROs) by different types of WP impairment 
(unimpaired WP, short- term presenteeism, short- term 
absenteeism, no employment and disability pension).

RESULTS
General characterisation of the full study population
A total of 770 participants completed that survey, which 
is defined as the full study population; the general char-
acteristics of this cohort are outlined in table 2; further 
details can be found in online supplemental table 2.

Over half of the patients (54.2%, n=417) had been 
diagnosed with axSpA more than 10 years prior to the 
study, with the most common diagnosis being anky-
losing spondylitis (75.1%, n=578). The most commonly 
reported disease symptom was back pain (87.5%, n=674). 
Level of health status and physical function were mixed 
across patients, as indicated by mid- range means and SD 
in the PROs (table 2). Patients ≥47 years of age had a 
longer disease duration and higher impairments in phys-
ical function compared with patients <47 years of age 
(table 2). Furthermore, patients ≥47 years of age had a 
higher proportion of women and a higher body mass 
index (BMI), and a lower proportion had a university 
degree.

WP characterisation
We next explored the basic domains of WP. Figure 1A,B 
describe the work status of the full study population 
(n=770): 76.6% (n=590) of patients reported paid work 
(part- time: 17.1%, n=132; full- time: 59.5%, n=458); 
23.4% (n=180) of patients were not employed. Specifi-
cally, 6.5% (n=50) received disability pensions (n=32 due 
to axSpA), and 3.8% (n=29) received unemployment 
benefits (n=14 due to axSpA). The prevalence of disa-
bility pensions increased with age, with a prevalence of 
12.5% in the age group between 50 years and 59 years 
(figure 1C). A similar observation could be made for 
non- participation in the workforce, which was highest 
(19.0%) in the age group 50–59 years (figure 1C). Inter-
estingly, we did not observe an increase with disease dura-
tion (online supplemental file 1).

The WP study population consisted of 695 patients 
because old age retirees (n=68) and students (n=7) were 
excluded from the full study population. The mean 
age±SD of the WP study population (n=695) was 45.3±10.9 
years, with 60.9% (n=423) of patients being male (n=423). 
Next, we calculated the frequency of patients with unim-
paired WP, that is, patients who were currently employed, 
with no current presenteeism (≤20% by WPAI–axSpA), 
no current absenteeism (by WPAI- axSpA) and lack of 
prolonged sick leave within the last year (figure 1A). 
There was a larger proportion of patients who had 
impaired WP (65.2%, n=453) than unimpaired WP 
(34.8%, n=242). Importantly, 348 patients (50.1%) with 
impaired WP were nevertheless part of the workforce. A 
continuous increase in age did not impact (or was not 
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associated with increased) absenteeism and presenteeism 
in the WP study population (figure 1D), contrary to what 
was observed for unemployment status and disability 
pensions (figure 1C,D), and no increase with disease 
duration was observed (online supplemental file 1). The 
WP study population of >47 years of age suffered from 
higher total impairment and a higher proportion were 
stated to be unemployed compared with the study cohort 
of ≤47 years of age.

Duration of work cessation
Next, we investigated the duration of continuous work 
cessation. In the WP study population, 120 patients 
(15.6%) indicated an inability to work due to their axSpA 
disease (and for no other reasons). The mean duration 
of work cessation in these patients was 5.6 years. Impor-
tantly, only 48 of these patients (40.0%) were unable 
to work for a short duration of less than 1 year, but 72 
(60.0%) were out of work for longer than a year, and 28 

Table 1 Univariate and multivariate logistic regression with WP as target variable (unimpaired WP=1, n=695)

Predictors
Impaired 
WP (n=453)

Unimpaired 
WP (n=242) βj (constant β0) OR 95% CI χ2 P value

Univariate logistic regression

General demographic characterisation

  Age (years), mean±SD 46.7±11.1 42.8±10.1 −0.033 (0.846) 0.968 0.953 to 0.982 19.87 <0.001

  BMI, mean±SD 28.5±14.0 27.0±6.8 −0.015 (−0.204) 0.985 0.965 to 1.005 3.05 0.146

  Male, % (n) 54.3 (246) 73.1 (177) 0.850 (−1.174) 2.340 1.665 to 3.289 25.29 <0.001

  University education, % (n) 23.0 (104) 33.9 (82) 0.561 (−0.786) 1.752 1.242 to 2.471 10.10 0.001

  In a committed relationship, % (n) 68.4 (310) 65.7 (159) −0.124 (−0.544) 0.884 0.635 to 1.231 0.53 0.464

Work characterisation

  Full time employment, % (n) 56.5 (256) 83.5 (202) 1.357 (−1.594) 3.886 2.640 to 5.721 54.68 <0.001

  Short- term absenteeism (WPAI–
axSpA), mean±SD

17.9±32.1 0

  Short- term presenteeism (WPAI–
axSpA), mean±SD

48.6±21.0 9.6±8.3

Clinical characterisation

  Disease duration (years) 12.7±11.3 12.4±10.2 −0.002 (−0.605) 0.998 0.984 to 1.013 0.06 0.813

  Biological treatment, % (n) 50.8 (230) 55.4 (134) −0.126 (−0.578) 0.882 0.639 to 1.216 0.59 0.442

PROs

  ASAS- HI score, mean±SD 8.0±3.3 3.7±3.0 −0.421 (1.777) 0.657 0.614 to 0.702 238.65 <0.001

  BASDAI score, mean±SD 4.8±1.9 2.1±1.6 −0.910 (2.379) 0.402 0.351 to 0.462 305.32 <0.001

  BASDAI score ≥4, % (n) 65.3 (296) 12.0 (29) −2.628 (0.305) 0.072 0.049 to 0.111 198.48 <0.001

  BASDAI fatigue score, mean±SD 5.8±2.1 2.8±2.1 −0.619 (1.992) 0.539 0.489 to 0.593 247.71 <0.001

  BASDAI duration morning stiffness 
score, mean±SD

3.5±2.4 1.6±1.8 −0.487 (0.529) 0.615 0.553 to 0.683 120.75 <0.001

  BASFI, mean±SD 4.2±2.3 1.5±1.5 −0.711 (1.262) 0.491 0.437 to 0.552 245.42 <0.001

Multivariate logistic regression

Constant 3.652

ASAS- HI score −0.144 0.866 0.792 to 0.947 0.002

BASDAI score −0.553 0.576 0.426 to 0.778 <0.001

BASDAI score ≥4 0.477 1.563 0.723 to 3.380 0.256

BASDAI fatigue score −0.118 0.888 0.759 to 1.039 0.139

BASDAI duration morning stiffness 
score

−0.030 0.971 0.848 to 1.111 0.665

BASFI score −0.204 0.816 0.688 to 0.966 0.018

Full model 350.81 <0.001

*For univariate models, df=1; for the multivariate full model, df=14.
ASAS- HI, Assessment of SpondyloArthritis International Society–Health Index; axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing 
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BMI, body mass index; PRO, patient- reported 
outcome; WP, work participation; WPAI, Work Productivity and Activity Impairment Questionnaire; βj, regression coefficient.
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patients (23.3%) reported being unable to work for 10 
years or longer (figure 2A). This indicates that long- term 
work cessation is a major problem in patients currently 
unable to work due to their axSpA. The mean dura-
tions of receiving disability pensions and unemployment 
benefits due to axSpA ranged between 7 years and 12 
years. In summary, these data indicate that patients with 
axSpA who have ceased to participate in the work force 
frequently do so for continuous periods of time.

Short-term and long-term absenteeism
As axSpA is defined by intermittent disease flares in many 
patients, we were interested in understanding the relation-
ship between short- term and long- term absenteeism. For 
long- term absenteeism, we analysed the overall number of 

sick leaves within the last 12 months. In our cohort, 433 
patients reported at least some absenteeism in the past year. 
Of those, 146 patients (33.7%) reported absenteeism of 
less than 1 week and 149 patients (34.4%) between 1 week 
and 4 weeks within the past year. In addition, 138 patients 
(31.9%) reported absenteeism for ≥1 month within the past 
year (figure 2B). Consistently, in the WPAI- axSpA ques-
tionnaire, which focuses on the past 7 days, 450 patients 
(76.3%) reported not having lost any working hours in the 
past week and absenteeism within the past week occurred 
in 23.7% (n=140) of employed patients (online supple-
mental figure 2). These data indicate that absenteeism in 
the last 7 days does not give the full picture on work impair-
ment as compared with data on longer time periods.

Table 2 Demographic, clinical, PRO and WPAI–axSpA characteristics of the full study population and the ≤47 and >47 years 
age subgroups

Characteristics

Full study 
population
(n=770)

≤47 years group
(n=384)

>47 years group
(n=386) P value

General demographics

  Male, % (n) 61.6 (474) 64.6 (248) 58.5 (226) 0.085

  Age (years), mean±SD 47.1±12.5 (19–81) 36.6±6.9 (19–47) 57.5±6.8 (18–81) <0.001

  BMI (kg/m2) 28.0±11.9 26.9±10.9 29.0±12.1 0.012

  University or college degree, % (n) 27.0 (208) 29.7 (114) 24.4 (94) 0.096

Clinical characteristics

  Time of diagnosis (years), mean±SD 13.4±11.9 9.6±9.1 17.3±13.0 <0.001

PROs

  BASDAI score (range 0–10), mean±SD 3.9±2.2 3.6±2.3 4.2±2.0 <0.001

  BASFI score (range 0–10), mean±SD 3.4±2.5 2.6±2.3 4.2±2.4 <0.001

  ASAS- HI score (range 0–17), mean±SD 6.6±3.8 5.9±3.9 7.3±3.7 <0.001

WPAI- axSpA (n=590)

   Employed, % (n)
   Impairments in daily activity (0–10, n=695), mean 

(Numerical Rating Scale)±SD

76.6 (590)
4.1±2.6

88.5 (340)
3.8±2.7

64.8 (250)
4.6±2.4

<0.001
<0.001

  Missed hours from work because of axSpA during the 
past 7 days, mean±SD

3.8±10.3 3.8±10.8 3.8±9.5 0.980

  Missed hours from work during the past 7 days because 
of any other reason, such as vacation, holidays, time off 
to participate in this study, mean±SD

6.0±12.7 5.9±12.5 6.1±13.0 0.836

  Hours actually worked during the past 7 days, mean±SD 28.9±17.1 29.8±16.6 27.7±17.6 0.143

  Presenteeism during the past 7 days, mean±SD 32.6%±25.6% 29.3±25.4% 37.0±25.4% <0.001

  Absenteeism during the past 7 days, mean±SD 10.6%±26.2% 9.2%±24.8% 12.5%±28.0% 0.004

  0 (no absenteeism), % (n) 81.9 (483) 85.0 (289) 77.6 (194) 0.021

  Total impairment calculated as absenteeism score/
(1−absenteeism score)×presenteeism score) resulting 
in a range from 0% to 100% with higher percentages 
indicating higher impairment, mean±SD

36.6%±29.6% 33.9%±29.3% 41.7%±29.5% 0.003

*Results of the WPAI–axSpA are only presented for employed patients (n=590) unless otherwise noted.
ASAS- HI, Assessment of SpondyloArthritis International Society–Health Index; axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing 
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BMI, body mass index; BMI, body mass index; 
PRO, patient- reported outcome; WPAI, Work Productivity and Activity Impairment Questionnaire.
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Presenteeism and workplace experience
Patients were also asked how often they went to work 
despite not feeling healthy enough to work within the past 
year. Here, a large proportion of patients also reported 
extended periods of presenteeism (ie, long- term presen-
teeism) (figure 2C) with 35.9% (n=212) of patients 
reporting presenteeism for >1 month. Importantly, while 
there was no clear relationship between absenteeism and 
presenteeism, results indicated a positive correlation 
between presenteeism and impairment of daily activities 

in the WP study population (online supplemental figure 
3A,B).

We further explored whether negative workplace 
experiences due to axSpA played a relevant role in the 
full study population (figure 2D). We found that 40.8% 
(n=314) of patients reported, based on their personal 
assessment, disease limitations hindering their profes-
sional growth compared with their healthy counterparts. 
Other common work- related issues were paid sick leave, 
being treated differently from colleagues at work because 

Figure 1 Work status and basic domains of WP in the study populations. (A) Definition of the study populations, (B) work 
status of the WP study population, (C) frequency of disability pensions and participation in the workforce for different age 
groups in the full study population and (D) frequency of absenteeism and presenteeism for different age groups in the WP study 
population. *Defined as <3 months’ sick leave within the past year. WP, work participation; WPAI, Work Productivity and Activity 
Impairment Questionnaire.
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of their disease and requiring adaptions in the work-
place. Furthermore, 50.9% (n=392) of patients reported 
having adapted their living and working environment 
to their needs. Importantly, 33.4% of patients (n=257) 
reported factors that would contribute to volatility to the 
workforce such as change of employer (n=103), job loss 
due to axSpA (n=79) or retraining for a new job (n=75) 
during their professional career (figure 2D). In summary, 
decreased work productivity and negative workplace 
experiences were frequently reported by these patients 
with axSpA.

Vocational reintegration and rehabilitation programmes
In the WP study population, 22.8% (n=155) of patients 
had previously participated in vocational reintegration 
programmes and 10.2% (n=71) had previously taken 
part in rehabilitation programmes (figure 3). The mean 
time since last taking part in a vocational rehabilitation 
was 8.1 years. Further details regarding the impact of 

axSpA on work, as well as reintegration and rehabilita-
tion programmes, can be found in online supplemental 
table 5.

Association between WP and demographic and clinical 
confounders
Relationship between presenteeism and disease activity 
and function:

Having described the different components of 
impaired WP, we aimed to better understand the rela-
tionship between short- term presenteeism and disease 
activity as well as function in the WP study population. We 
thus analysed the BASDAI and BASFI outcome measures 
in our patients with different degrees of presenteeism, 
according to the WPAI–axSpA. Only 15.9% (n=94) of 
patients reported a presenteeism score of 0 within the last 
7 days, and we observed a broad distribution of the presen-
teeism values within our cohort (figure 4A). In addition, 
there was a clear increase in disease activity (figure 4B) 

Figure 2 Long- term work impairments and negative workplace experiences. (A) Duration of current work disability in the 
WP study population, (B) duration of absenteeism within the past year (long- term absenteeism) among workers in the WP 
study population, (C) duration of presenteeism within the past year (long- term presenteeism) among workers in the WP 
study population and (D) frequencies of work- related issues due to axSpA among the WP study population. axSpA, axial 
spondyloarthritis; WP, work participation.
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impairments in functional capacities (figure 4C) and 
fatigue (figure 4D) with increasing presenteeism scores.

Impact of disease activity and function on WP: To 
compare patients with different degrees of WP in logistic 
regression, we split the WP Study Population into patients 
with impaired WP and patients with unimpaired WP, as 
mentioned above (figure 1). Model assumptions of the 
independence of the explanatory variables were verified; 
the explanatory variables did not show a high correlation 
with each other (all VIFs<10 and all Cis<100; see further 
details and values of the correlation matrix in the online 
supplemental table 6). While univariate models with 
age, gender, education, employment, disease duration, 
and biological treatment as explanatory variables were 
statistically significant according to Chi- squared tests, 

only ASAS- HI, BASDAI, BASDAI≥4, BASDAI fatigue, 
BASDAI duration morning stiffness, and BASFI addition-
ally showed good model quality (see table 1 and online 
supplemental table 5). Accordingly, only these latter PRO 
variables were carried forward to multivariate regression 
to assess which variables significantly predict WP. Given 
a good fit, high explanatory power, and high predic-
tion quality (table 1), we accepted the model. The Chi- 
squared test suggests the model was significantly better 
than one without the explanatory variables (χ2=350.81, 
p<0.001; −2 log likelihood (null model)=547.587 
[846.486], R2

cs=0.40, R2
N=0.55) with an overall prediction 

of 82.7% (unimpaired WP: 70.7%; impaired WP: 89.2%). 
ASAS- HI, BASDAI, and BASFI significantly predicted 
WP. Patients with impaired WP tended to have worse 

Figure 3 Vocational reintegration and rehabilitation programmes in the work participation study population. axSpA, axial 
spondyloarthritis.  on M
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Figure 4 Intensity of short- term presenteeism and its association with disease activity (BASDAI) and function (BASFI) in 
the WP study population. (A) Distribution of presenteeism, (B) presenteeism and BASDAI score, (C) presenteeism and BASFI 
score, (D) presenteeism and WPAI score. BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing 
Spondylitis Functional Index; WP, work participation; WPAI, Work Productivity and Activity Impairment Questionnaire.
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global functioning (ASAS- HI), impaired physical func-
tion (BASFI) and higher disease activity (BASDAI). The 
ORs imply that the chances of having unimpaired WP 
decrease by a factor of 0.866, 0.576 and 0.816 if the ASAS- 
HI, BASDAI and BASFI scores, respectively, increase by 
one point (ie, if health, disease activity and functional 
capacity worsen). The analysed BASDAI subvariables (≥4; 
fatigue and duration of morning stiffness) did not signifi-
cantly influence WP.

The post hoc Games- Howell test also confirmed that 
patients with unimpaired WP had significantly better 
global functioning, physical function and lower disease 
activity (including less fatigue and duration morning 
stiffness) than patients with different types of WP impair-
ment (see online supplemental table 8 and online supple-
mental figure 4A–E).

DISCUSSION
The aim of the current work is to characterise different 
outcomes of WP in a population of patients with axSpA 
and to examine the prevalence of negative workplace 
experiences in this cohort. We investigated the short- term 
and long- term durations of work outcomes and included 
questions about different workplace experiences.

In terms of general characteristics, the axSpA popula-
tion reported in the current study is comparable to the 
general population in Germany across various character-
istics, such as average age (male: 46.7 vs 43.2, female: 47.8 
vs 45.8), BMI (male: 28.1 vs 26.5, female: 27.6 vs 24.9) 
and education (27.0% vs 18.0% with a degree in higher 
education).30 A high proportion of the employed patients 
showed presenteeism and in addition, we observed a 
high degree of negative workplace experiences. These 
included not only factors that might contribute to a lesser 
income but also factors that might influence participa-
tion in the workforce and lead to a higher risk of being 
at least temporarily unemployed. Self- reported discrim-
ination at the workplace was frequent and adaptations 
at the workplace were often required. Our data support 
the literature reporting the severe impact of axSpA on 
WP.8–10 13 15 31

Long- term unemployment due to axSpA was reported, 
and a large proportion of patients received disability 
pensions. Importantly, cessation of workforce partici-
pation was frequently a long- term problem. Of patients 
eligible to work, the majority reported impaired WP. 
Almost a fifth of employed patients showed short- term 
absenteeism and sick leave was common. However, we 
demonstrated that short- term absenteeism, as analysed 
using the WPAI–axSpA, did not necessarily reflect the 
overall burden of sick leave over a year in our cohort. 
Random weekly variations of absenteeism are not likely 
to confound the results given in a large study popula-
tion. However, a crucial factor for assessing the WPAI is 
the existence of current employment. This might be a 
significant problem in a population with a high propor-
tion of workers with negative workplace experiences (eg, 

due to chronic diseases) who frequently change jobs and 
who, although unemployed, still consider themselves as 
part of the workforce. These patients would be a priori 
excluded from the analysis of the WPAI, and this might 
be a potential bias which could also explain the discrep-
ancy between long- term absenteeism and short- term 
absenteeism as analysed via WPAI- axSpA. As such, our 
data suggest the importance of considering the choice 
and influence of outcome measures of work impairment.

Even though grave WP impairments existed in our 
population, only a small proportion of patients had previ-
ously participated in vocational rehabilitation or rein-
tegration programmes, suggesting the need for better 
access to these programmes in Germany. Multivariate 
regression identified worse global functioning (ASAS- HI), 
impaired physical function (BASFI) and higher disease 
activity (BASDAI) as the main predictors of impaired 
WP. Other studies have already identified a correlation 
between these PROs and treatment,11 17 32–34 suggesting 
that treatments which target alleviating symptoms related 
to physical function and disease activity will likely also 
improve WP. BASDAI subvariables only reached signifi-
cance in the univariate models, suggesting they were not 
able to explain any variance beyond the other predictors. 
Both short- term presenteeism and absenteeism are asso-
ciated with PROs including higher disease activity and 
limitations in physical function.14 35 36 Interestingly, some 
patients with a low or very low BASDAI score reported at 
least some degree of presenteeism and a similar obser-
vation could be made for BASFI function. However, an 
increase in BASDAI activity resulted in higher impair-
ments of work productivity compared with BASFI func-
tion. This descriptive examination of the data suggested 
an association between BASDAI and BASFI scores and 
short- term presenteeism in our cohort. Moreover, an 
increase in fatigue (BASDAI #1) suggests an association 
between fatigue and short- term presenteeism as well.

We found no differences in terms of disease dura-
tion; as WP is already substantially reduced in patients 
with early axSpA,17 effective fast- acting therapies are 
needed. Strikingly, biological treatment did not signifi-
cantly improve WP. This supports some previous find-
ings36 and highlights that the medical need remains high 
and requires urgent attention. Although other studies 
suggest biological treatment can lead to improvements 
in work disability and disease symptoms,36–39 substantial 
unmet needs remain.11 12 It may be that biological treat-
ment improves outcomes for some domains of impair-
ment but not all; for instance, Wallman and colleagues 
only found improved work disability after treatment, 
while disability pension levels remained similar.12 In 
addition to biological treatment, rehabilitation and 
reintegration programmes are likely to be required as 
they have a positive effect on quality of life in terms of 
physical function and pain.40–42 Additional effects can 
be achieved if rehabilitation is added with behavioural 
therapy, although it is unclear which effect is achieved by 
behavioural training and rehabilitation alone.43 Further, 
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EULAR recommendations also cover a range of lifestyle 
behaviours, including exercise and diet recommenda-
tions, that are likely to complement treatment plans.44 
Specialised rheumatological rehabilitation programmes 
use a multidisciplinary team approach to address the 
different individual needs of patients, including educa-
tion and provision of self- management strategies which 
are addressed by recommendations.45–48 Rehabilitation 
programmes are an effective way to provide patients with 
axSpA the access to healthcare professionals, which may 
improve participation.47 49

Some studies show that various demographic variables 
such as age, sex and education are also associated with 
WP,6 9 35 50 although not consistently.36 While these vari-
ables were significant WP predictors in univariate anal-
yses, we did not analyse them further due to poor model 
quality, and such results need to be interpreted cautiously.

The ATTENTUS–axSpA study was designed to collect 
data for a large population size and a multitude of 
measures allowing for a thorough overview of the axSpA 
population in Germany. The study included a variety 
of demographic, clinical and HR- QoL confounders, as 
well as vocational rehabilitation programmes and other 
work- related information about the impact of axSpA on 
work typically neglected in clinical settings and other 
studies (eg, adaptions at work, differences in treatment 
and workplace changes). These factors are important as 
WP is related not only to disease but also to other vari-
ables such as the social environment.51 52 Furthermore, 
the population was identified via diagnosis through rheu-
matologists at study sites and additional external moni-
toring was performed, making the results more reliable 
and specific to the axSpA population compared with 
other studies, such as the European map of axial spondy-
loarthritis (EMAS) survey15 which included patients with 
self- reported axSpA.

The comprehensiveness of the questions in this study 
offers a rich characterisation of the axSpA population 
that may guide future research and provide a framework 
for asking questions in a clinical setting, as well as direct 
workplace strategies to provide appropriate support. For 
instance, further distinction between patients according 
to their dominant domain of work impairment may 
provide insight if patients with distinct impairments also 
differ in other characteristics.

Impaired WP is not just limited to work life but can 
also create additional social and psychological burdens 
as well as indirect costs from an economic point of view 
(eg, sick leave and time loss). Despite multiple medical 
therapy options for axSpA and evidence for the effec-
tiveness of biological treatment in improving outcomes, 
we observed substantially impaired WP in patients with 
axSpA. Current treatment recommendations emphasise 
the importance of considering patient characteristics, 
including sociodemographic factors, in therapy plans.53 54 
This requires a thorough characterisation of the patient 
population and the complex relationships across 
different health domains. The current study stresses the 

need for adopting a broader view to fully understand the 
relevance of the different domains of work impairment 
and their impact on patients with axSpA.

AxSpA most frequently affects people in their second 
and third decades of life, which tend to be important years 
for establishing a professional career.4 5 The average age 
of patients in the current study was around 47 years of age, 
which is similar to cohorts published earlier.5 Although 
patients ≤47 years of age had a longer disease duration, 
the impairments in work productivity were similar to 
those in patients ≤47 and >47 years of age. Patients >47 
years of age were more likely to be unemployed (35.2%) 
compared with patients ≤47 years of age (11.5%). Never-
theless, presenteeism and absenteeism differed in both 
groups, resulting in a higher total impairment score in 
the >47 cohort compared with patients ≤47. Perhaps 
future studies should aim to access the effect of AxSpA 
on a younger cohort.

However, there are several limitations to this study. 
The cross- sectional design does not allow for conclusions 
about temporal causality. The survey did not question 
the time course but recorded the patient’s condition 
at the time of survey completion only. Accordingly, we 
cannot draw conclusions about differences in WP that 
could occur over time. Further, we did not capture work 
capacity prior to disease onset. However, such data would 
be prone to errors in memory, whereas presenteeism and 
absenteeism questionnaires such as the WPAI, assessing 
the time frame of 1 week, have a reduced risk of incor-
rect recollection.51 In this study, we also asked about 
absenteeism in the last 12 months and the duration of 
the current work cessation. It must be emphasised that 
questioning about longer periods of times may increase 
the risk of recall bias.

Another limitation is that the self- reported WP and 
data on disease activity and physical function rely on 
PROs rather than objective measures such as the Anky-
losing Spondylitis Disease Activity Score55 or the Bath 
Ankylosing Spondylitis Metrology Index.56 Self- generated 
questions of the survey were not validated by external 
experts other than the authors of this work and psycho-
metricians. In addition, we were not able to assess the 
Ankylosing Spondylitis Disease Activity Score (ASDAS) 
level because we did not collect data for C reactive 
protein in this study. As no data about the frequency 
of consultation with the rheumatologist were collected, 
it was not possible to analyse the effect of tight control 
treatment on the working participation; therefore, we 
cannot determine if the WP results were influenced by 
the combination of short disease duration and tight 
control treatment.

As this study focused exclusively on the German popu-
lation, it is difficult to draw conclusions about other 
populations as countries differ by various patient char-
acteristics, such as the proportion of manual versus non- 
manual occupations, comorbidities and differences in 
employment, and health systems. Nevertheless, similar 
results have been found in various European countries,13 
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as well as in Asia,36 suggesting patients across different 
geographical locations face similar difficulties. Further, 
we did not distinguish the type of employment; however, 
given the physical restrictions of the disease, manual 
workers tend to be more affected.8 9
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