Spondyloarthritis

Employment and the role of personal
factors among patients with ankylosing
spondylitis: a Dutch cross-sectional
case-control study
Casper Webers,1,2 Laura Vanhoof,1 Simon van Genderen,1,2 Liesbeth Heuft,3
Mart van de Laar,4 Jolanda Luime,5 Désirée van der Heijde,6 Floris A van Gaalen,6
Anneke Spoorenberg,7 Annelies Boonen1,2
To cite: Webers C, Vanhoof L,
van Genderen S, et al.
Employment and the role of
personal factors among patients
with ankylosing spondylitis: a
Dutch cross-sectional casecontrol study. RMD Open
2018;4:e000680. doi:10.1136/
rmdopen-2018-000680
►► Prepublication history and
additional material for this
paper are available online. To
view these files, please visit
the journal online (http://dx.doi.
org/10.1136/rmdopen-2018-
000680).

Received 13 March 2018
Revised 28 May 2018
Accepted 29 May 2018

For numbered affiliations see
end of article.
Correspondence to
Dr Casper Webers;
cjp.webers@
maastrichtuniversity.nl

Abstract

Objectives To update the knowledge on employment and
the role of mastery, a personal factor reflecting the level
of control over life and disease, among Dutch patients
with ankylosing spondylitis (AS) compared to general
population subjects.
Methods Data of persons ≤65 years participating in
a Dutch cross-sectional multicentre study on social
participation in AS were used. Being employed was the
main outcome. Standardised employment ratios (SERs)
were calculated using indirect standardisation after
adjusting for age, gender and education and repeated
after stratification by symptom duration tertiles. Modified
Poisson regressions were performed to understand
the role of mastery (Pearlin’s scale) independent of
sociodemographic and health-related factors.
Results 214 patients and 470 controls (127 (59.3%)
and 323 (68.7%) males; mean age 48.3 (SD 10.4)
and 39.3 (SD 12.7) years, respectively) completed an
online questionnaire. SER (95%CI) in patients was 0.83
(0.69–0.98); 0.84 (0.67–1.04) in males; 0.83 (0.59–1.07)
in females. Adjusted absolute employment of patients
compared to controls was 69% versus 84%; 73%
versus 86% for males; 62% versus 78% for females. In
multivariable analyses stratified for patients and controls,
mastery was associated with being employed in patients,
but only in those with low education. In controls, not
mastery but higher education was associated with being
employed.
Conclusion Our study reveals that patients suffering
from AS compared to population controls are less likely
to be employed. Mastery is an important personal factor
associated with employment in patients but not in controls.
Interventions aimed at improving employment of patients
with AS should likely account for mastery.

Introduction
For patients with ankylosing spondylitis (AS),
employment ranks among the three most
important social roles.1 Preceding studies
showed that patients with AS encounter
difficulties to remain employed.2 When

Key messages

What is already known about this subject?
►► In the pre-bDMARD (biological disease-modifying

antirheumatic drug) era, employment of patients
with ankylosing spondylitis (AS) was reduced compared with the general population.
►► Personal attitudes or beliefs, such as passive coping
or helplessness among patients with AS, have been
associated with adverse work outcome.

What does this study add?
►► This study demonstrates that employment of pa-

tients with AS in the Netherlands in the bDMARD
era remains reduced compared with the general
population.
►► Mastery, an indicator of control over stressors of life,
is associated with being employed in patients but
not in controls.

How might this impact on clinical practice?
►► Also in the 21st century, employment in patients with

AS deserves attention, and programmes aimed at
work participation might need to focus on self-management skills.

compared with population controls, a Dutch
study from 2001 revealed that age-adjusted
and gender-adjusted employment in patients
with established AS was 11% lower.3 Moreover, a decrease in employment was already
seen early in the disease.4 In the same period,
other European studies confirmed reduced
employment of patients compared with the
general population.5, 6 Since then, efforts
have been made to improve timely diagnosis
and treatment of AS. Importantly, biological disease-modifying antirheumatic drugs
(bDMARDs) have been introduced, which
had overall beneficial effect on presenteeism
and sick leave in patients with higher disease
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Methods
Study population
Data from the Social Participation in AS Study (SPASS), a
multicentre cross-sectional survey-based study including
patients with AS in the Netherlands, were used for this
analysis.1 Patients were recruited from six hospitals
during a 6-month period in 2011. Patients were eligible if
at least 18 years of age and if the treating rheumatologist
confirmed fulfilment of the modified New York criteria
for AS.14 Exclusion criteria were insufficient ability to
read/understand the Dutch language, no access to a
computer with online connection and severe immediate
life-threatening comorbidities according to the treating
physician. A control population was recruited in parallel
by Ipsos, an ISO-certified independent company specialised in population surveys for global market, policy and
research purposes. Population controls were sampled to
yield an age and gender distribution as expected from
previously published observational studies in AS (mean
age 42 years, male to female ratio 3:1).15 The study was
approved by the ethical committee of the Maastricht
2

University Medical Center and all participants provided
informed consent.
Assessments
All participants completed a similar online survey, with
questions on sociodemographics including income
(four categories), education (primary school, lower
(professional) education, secondary (vocational) education, higher education/university) and a question on
employment (currently employed, yes/no). Lifestyle
was assessed using questions on smoking and drinking
behaviour. Generic health status was assessed using the
Short Form-36 (SF-36), providing a Physical Component
Summary (SF-36PCS) and Mental Component Summary
(SF-36MCS).16 Disease-related questions included questions on symptom duration (defined as time in years
since symptom onset) and medication use. Disease
activity and functioning were measured among patients
using the Bath AS Disease Activity Index (BASDAI)
and Bath AS Functional Activity Index (BASFI), respectively.17, 18 Presence, treatment and functional impact of
comorbidities and extra-articular manifestations (psoriasis, uveitis and inflammatory bowel disease (IBD)), were
assessed using the Self-Administered Comorbidity Questionnaire (SCQ).19 Mastery, the extent to which one feels
their life chances as being under their personal control,
was assessed using the 7-item Pearlin’s mastery scale.20
This instrument measures the extent to which individuals perceive themselves in control of forces that significantly impact their lives. Each item can be scored on a
1 to 4 scale (1: strongly disagree; 2: disagree; 3: agree; 4:
strongly agree) resulting in a score range of 7 (worst) to
28 (best). The individual items of Pearlin’s mastery scale
are presented in online supplementary file 1.
Statistical analysis
Being employed (yes/no) was the main outcome for
the current analyses, which is why the study sample was
restricted to those aged≤65 years (the legal age of retirement in the Netherlands in 2011). Differences in demographic and health characteristics between patients and
population controls were explored with independent
t-test, Mann Whitney test or χ² test, depending on level of
measurement and distribution. If appropriate (expected
count<5), Fisher’s exact test was preferred over χ² test.
Standardised employment ratios
The impact of AS on work participation when compared
with population controls was assessed for the total group
and subsequently for three strata of symptom duration
(tertiles: 0–14, 15–27 and 28–50 years), by computing
standardised employment ratios (SERs) with 95% CI
using indirect standardisation methods. Standardisation
accounted for gender, age (categorised:<35, 35–<50 and
50–65 years of age) and education (university/college
level versus no/lower/secondary education). The SER
can be interpreted as the relative chance of patients
with AS having a paid job compared with the control
Webers C, et al. RMD Open 2018;4:e000680. doi:10.1136/rmdopen-2018-000680
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activity.7 Given this progress, it would be expected that
employment rates in AS are improving and possibly
even become similar to those of the general population.
This would be especially expected in patients with short
symptom duration, as the effects of improvement in
care over the last decade would be expected to be most
pronounced in this subgroup.
Participation in labour force of patients with a chronic
disease is a complex outcome, and several theoretical frameworks are available to help understand the
complex interplay between biomedical and different
personal and environmental factors.8, 9 Disease-related
determinants, such as disease activity and physical function, can only partially explain the impact of AS on
work. 10 Past studies provided empirical evidence that
lack of control, reflected by passive coping, self-efficacy
or helplessness were strongly associated with adverse
work outcome, independent of disease-specific impairments.4, 11, 12 However, it remains unclear whether the
effect of personal attitudes or beliefs has a generic (ubiquitous) effect on work participation or plays a different
role in patients compared with general population
subjects. Such information would be relevant to emphasise the role of self-management specifically in persons
with a chronic disease and would support reinforcing the
role of self-efficacy in patient education programmes for
employed patients with AS for whom continuation in the
workforce is an important goal.13
In the current study, the first objective was to update
the current knowledge on employment of patients with
AS in comparison to the general population in the Netherlands, also in relation to symptom duration. The second
objective was to understand whether mastery, reflecting
level of control over life and disease, would have a similar
association with employment in patients as in controls.

Spondyloarthritis

Differential effect of contributory factors in patients and
controls
To assess the differential impact of mastery on employment in patients or controls, a regression model was
developed with employment (yes/no) as dependent variable. As incidence rate ratios (IRRs, generated by modified Poisson regression) more accurately reflect risks than
ORs (generated by logistic regression) when the prevalence of the outcome is >10%, modified Poisson regression was preferred over logistic regression.21 Exploratory
analysis revealed that patients on TNFi were in a worse
health state compared with patients not on TNFi. Likely,
these patients had even worse disease at the start of TNFi,
and the role of TNFI at the individual level cannot further
be explored as this covariate is subject to confounding by
indication. Consequently, TNFi use was not included in
the multivariable models to prevent biased results. Also,
as the aim of this analysis was to compare the differential
effect of factors in patients and controls, generic variables (such as SF-36PCS) were preferred over disease-specific factors (such as BASDAI). Variables of interest were
thus education (dichotomised, higher education/university versus other), smoking, alcohol use, body mass index,
comorbidity, health status (SF36-PCS, SF36-MCS) and
mastery. These were first explored in univariable analysis,
correcting for gender and age. Next, a basic multivariable
model was computed in the total sample including age,
gender and group-membership (patient versus control).
Subsequently, demographic variables and health variables (SF-36PCS, comorbidity) that were associated with
being employed in univariable analyses (p<0.20) were
added using a manual forward method, after ruling out
collinearity between variables. Variables were retained if
significantly associated with the outcome (p<0.05) and/
or a confounder (changed the IRR of included variables>10%). As a final step, mastery was added.
Interactions between group-membership and all variables in the model were tested, and p<0.10 was considered sufficient reason to explore stratified analyses. As
significant interactions were found between group-membership and mastery (p=0.02) as well as SF-36PCS
(p=0.08), further analyses were carried out in patients
and controls separately. As an additional interaction was
observed between education and mastery in the patient
group (p=0.08), the final analyses were carried out in
three separate subsamples: controls, patients with lower
education and patients with higher education. All statistical analyses were performed with SPSS V.23.0 (IBM,
Armonk, New York, USA) and Stata Release 14 (Stata,
College Station, Texas, USA).
Webers C, et al. RMD Open 2018;4:e000680. doi:10.1136/rmdopen-2018-000680

Results
Comparison of patients with AS versus controls
In total, 214 subjects diagnosed with AS and 470 controls
of 65 years or younger participated. Against expectations,
patients were significantly older than controls (48.3 vs
39.3 years, p<0.01) and less frequently male (59.3% vs
68.7%, p=0.02). Patients more frequently had low income
and low education. Further, comorbidity score was higher
and SF-36PCS and mastery were worse in patients with AS
compared with population controls (table 1).
Standardised employment ratios
The SER (95% CI) in patients with AS, having controls
as reference (value 1.00), was 0.83 (0.69 to 0.98) overall;
0.84 (0.67 to 1.04) for males and 0.80 (0.59 to 1.07)
for females (figure 1A). The adjusted absolute employment rates for patients and controls were 69% vs 84%
in the total population; 73% vs 86% for males and 62%
vs 78% for females. Although not statistically significant, SERs in males were lowest in the tertile of those
with longest symptom duration. This was not observed
in females. Along the same line, SERs were slightly (but
not significantly) lower in females than in males, except
for the subgroup with a symptom duration of 15–27
years (figure 1A). It should be noted that also absolute
(adjusted) employment was somewhat lower in females
compared with males (figure 1B). The SER in patients
with a BASDAI≥4 was significantly lower compared with
controls. In contrast, in patients with a BASDAI<4, the
SER was almost similar to controls (figure 2).
Differential effect of mastery in patients and controls
The results of univariable analyses are shown in table 2.
Multivariable stratified analyses by group-membership
and further by education in patients are presented in
table 3. Among controls, better SF-36 PCS and higher
educational attainment were associated with increased
employment rates (IRR=1.01, 95% CI 1.00 to 1.02 for
SF-36PCS; IRR=1.09, 95% CI 1.01 to 1.18 for higher
education). No association between mastery and employment was observed in controls. However, in patients
with AS with lower education a significant association
was seen between mastery and employment (IRR=1.04,
95% CI 1.01 to 1.08), while this was not observed in those
with higher education (mastery forced into multivariable
model: IRR=1.01, 95% CI 0.98 to 1.04). In addition to
education, higher age was associated with a decreased
employment, while better SF-36PCS with an increased
chance of being employed (table 3).
To confirm the role of mastery in patients with a low
level of education, a scenario analysis was carried out for
which BASDAI or BASFI (separate models due to collinearity between these variables) was used in the models
instead of SF-36PCS. This analysis led to similar results
(table 4). Of note, mastery was not significant nor a
confounder in patients with a high level of education,
and if forced into the models, its effect size was small to
none (data not shown).
3
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group (set as reference, value=1.00). To investigate the
effect of disease activity on employment, SERs were also
presented for patients with a BASDAI≥4 and patients
with a BASDAI<4 separately. Using the SER, the adjusted
absolute employment rate for patients was computed by
multiplying the SER for patients by the absolute employment rate of controls.

RMD Open
Characteristics of the patients with AS and population controls aged≤65 years

Variable

AS
(n=214)

Controls
(n=470)

P values*

Age, years
Male, n (%)

48.3 (10.4)
127 (59.3)

39.3 (12.7)
323 (68.7)

<0.01
0.02

Education, n (%)
 Primary school

<0.01†
2 (0.9)

0 (0.0)

36 (16.8)

30 (6.4)

107 (50.0)

207 (44.0)

 Higher education/university

69 (32.2)

233 (49.6)

Current smoker, n (%)

43 (20.1)

90 (19.2)

168 (78.5)

389 (82.8)

0.18

26.3 (4.4)

25.3 (4.3)

<0.01

139 (65.0)

393 (83.6)

<0.01

58 (27.1)

17 (3.6)

<0.01

 Lower (professional) education
 Secondary education

Alcohol use (yes), n (%)
BMI, kg/m2
Currently employed, n (%)
Work disability, n (%)
Annual income, n (%)

0.78

<0.01

 ≤€20 000

64 (29.9)

44 (11.3)

 >€20 000 and ≤€40 000

65 (30.4)

113 (29.0)

 >€40 000 and ≤€60 000

39 (18.2)

123 (31.5)

 >€60 000

46 (21.5)

110 (28.2)

Symptom duration, years

21.4 (11.2)

n/a

n/a

Time since diagnosis, years

15.5 (10.7)

n/a

n/a

Current medication use, n (%)

n/a

  NSAID

117 (54.7)

n/a

  Anti-TNF

119 (55.6)

n/a

SCQ (0-39)‡

2.7 (4.1)

History of psoriasis, n (%)

18 (8.4)

1.0 (1.7)
n/a

<0.01
n/a

History of uveitis, n (%)

38 (17.8)

n/a

n/a

History of IBD, n (%)

31 (14.5)

n/a

n/a

BASDAI

4.3 (2.2)

n/a

n/a

BASFI

4.1 (2.5)

n/a

n/a

SF-36PCS (0–100)

39.5 (10.6)

53.9 (8.4)

<0.01

SF-36MCS (0–100)
Mastery (7–28)

49.2 (12.8)
20.8 (4.0)

49.4 (11.7)
22.4 (3.9)

0.32
<0.01

Values expressed as mean (SD) unless otherwise stated.
*Two-tailed patients versus controls. Continuous data: independent t-tests for normally distributed variables and Mann-Whitney tests for
non-normally distributed variables. Categorical data: χ² tests and Fisher’s exact tests (latter for small samples, expected count<5).
†Result of χ² test, 4×2 table. Posthoc test for difference in level of education (high vs other) between groups was significant (p<0.001).
‡Modified SCQ, excluding questions on back pain, chronic rheumatic disease and osteoarthritis.
AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional
Index; BMI, body mass index; IBD, inflammatory bowel disease; n/a, not applicable; NSAID, non-steroidal anti-inflammatory drug; SCQ, SelfAdministered Comorbidity Questionnaire; SF-36PCS, Short Form (36) Physical Component Summary; SF-36MCS, Short Form (36) Mental
Component Summary; TNF, tumour necrosis factor.

Discussion
Employment among patients with AS in the Netherlands was 14.4% lower than in a general population
sample after adjustment for age, gender and education.
Although this adverse effect on employment was also
observed in patients with AS with shorter symptom duration, the impact seemed stronger in those with longest
4

symptom duration. Mastery, a personal factor assessing
level of control over life and disease, was associated with
employment in patients with AS who had a lower educational level, but not in controls.
Considering the innovations in diagnosis and biomedical management of patients with AS over the last two
decades, one would expect the difference in employment
Webers C, et al. RMD Open 2018;4:e000680. doi:10.1136/rmdopen-2018-000680
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Table 1

Spondyloarthritis

between patients and general population to have become
smaller. Instead, almost 15 years after a comparable
study among Dutch AS patients (data from 1997) which
reported a reduction in employment of 11%, our findings were of similar magnitude.3 It should be emphasised that overall employment in the general population
increased substantially over this 15-year period. While
employment rate for the general population in the
previous study was 66% (54% in AS, adjusted), this was
84% in the current study (69% in AS, adjusted). Likely
the concurrent increase in employment in the general
population, but also the higher work load in times of
economic austerity that likely affects patients more
severely, attenuates the expected improvement on work
participation of patients when compared with controls.
Webers C, et al. RMD Open 2018;4:e000680. doi:10.1136/rmdopen-2018-000680

A recent study from Germany investigating employment
(among other outcomes) in a mixed prevalence and incidence cohort of patients with AS in the period 2000–2012
revealed overall employment ratios comparable to our
results.22 Somewhat contrary to our study, they found
that the overall difference in employment rates between
patients with AS and general population was decreasing,
and even non-existent in the younger subgroups. When
stratifying our sample for symptom duration, employment rates were even decreased in those with less than 15
years’ symptom duration. This suggests that employment
remains challenging despite improved medical treatment. Notwithstanding, the decrease in employment
was somewhat stronger in those with a longer symptom
duration. This may reflect that patients diagnosed in
5
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Figure 1 Employment of patients with AS compared with controls. SERs with 95% CIs of patients with AS with controls
set as reference (dotted line, 1A) and adjusted absolute employment rates for patients with AS and controls (1B), stratified by
symptom duration and gender. Calculation of adjusted absolute employment=SERAS × employment rate of controls. Due to
missing data, 203 (of 214) patients were included in this analysis. *P<0.05 compared to controls. AS, ankylosing spondylitis;
SERs, standardised employment ratios.

*Education not included in model, as AS population was stratified by level of education.
AS, ankylosing spondylitis; BMI, body mass index; IRR, incidence rate ratio; SCQ, Self-Administered Comorbidity Questionnaire; SF-36 PCS, Short-Form 36 Physical Component Summary;
SF-36 MCS, Short-Form 36 Mental Component Summary.

0.84
0.26

0.06
1.00 to 1.03

0.99 to 1.01
0.98 to 1.06
1.00
1.02

1.01
<0.01

0.42
<0.01
0.99 to 1.02
1.04 to 1.10

1.02 to 1.04
1.03

1.00
1.07
0.03
<0.01
1.01
1.02
SF-36 MCS (0–100)
Mastery (7-28)

<0.01
1.01 to 1.02
1.01
SF-36 PCS (0–100)

1.00 to 1.01
1.01 to 1.03

0.06
0.89 to 1.00
0.95
<0.01
0.89 to 0.98
0.94
0.90 to 0.97
Comorbidity (SCQ, 0–39) 0.94

<0.01

0.03

0.28
0.94 to 1.02

1.06 to 4.32
2.14

0.98
0.57

0.14
0.91 to 1.94

0.96 to 1.02
0.99

1.33
0.06

BMI, kg/m2

0.35
1.00 to 1.01

1.13

1.00

Alcohol use, yes

0.99 to 1.29

0.76

*
–

0.72 to 1.56
1.06

–
*

0.33
0.59 to 1.19

–
–

0.84
0.35

<0.01

0.95
Smoking, current

0.85 to 1.06

1.13
Education, high

1.04 to 1.23

0.24
0.87
0.98 to 1.01
0.73 to 1.30
0.99
0.98
<0.01
0.03
0.97 to 0.99
1.04 to 1.88
0.98
1.40
<0.01
0.03
0.99
1.11
Age, years
Gender, male

0.99 to 1.00
1.01 to 1.23

95% CI
IRR
95% CI
IRR
95% CI
IRR

Controls (n=465)

Variable

P values

AS—low education (n=145)

P values

AS—high education (n=69)

6

Univariable stratified analysis exploring determinants of employment in subjects aged≤65 years

the last 15 years have benefitted from the availability of
biologicals.
Although previous studies in AS pointed towards a
greater reduction in work participation among men
than women, the current study suggests no gender difference.3, 6 The non-significant higher employment ratio
of 1.08 in women with a symptom duration between 16
and 30 years was unexpected. Of note, the sample size
of this subgroup was small (n=25 patients, of which 8
were with higher education), as reflected by the large CI
surrounding the IRR and chance likely played a role.
An adverse impact of comorbidities on employment
in spondyloarthritis has recently been described in a
cross-sectional international study.23 In the current
study, comorbidities were associated with employment
in univariable analysis in both controls and patients with
AS, but such association was not confirmed in multivariable analysis in either of the populations. Possible explanations for this discrepancy could be the differences in
study populations and instruments used to assess comorbidity. Also, the influence of comorbidities on outcome
might not be similar across countries.24
The current analyses confirm the role of personal
contextual factors in relation to employment among
patients with AS. Specifically, lower mastery was associated with not being employed. Importantly, mastery was
only relevant in patients with lower education, another
personal contextual factor. Apparently, in lower educated
persons, low mastery is a barrier to overcome challenges
to remain active in the labour force. To the best of our
knowledge, this is the first study to reveal that mastery is
not a ‘generic’ determinant of work outcome, as clearly
mastery played no role in employment outcome among

Table 2

Figure 2 Employment of patients with AS compared
with controls, by BASDAI. SERs with 95% CIs of patients
with AS with controls set as reference (dotted line), stratified
by symptom duration and BASDAI. Due to missing data,
203 (of 214) patients were included in this analysis.
*P<0.05 compared to controls. AS, ankylosing spondylitis;
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
SERs, standardised employment ratios.
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P values

RMD Open

0.02

0.02
1.04
n/a

1.02‡

0.98
1.22

IRR

1.01 to 1.08
n/a

†

1.00 to 1.03

*

†

†

*

0.97 to 0.99
0.92 to 1.61

95% CI

0.02
n/a

0.02

<0.01
0.17

P values

n/a

1.01

0.99
0.96

IRR

*
n/a

†

1.00 to 1.03

*

†

†

*

0.98 to 1.01
0.72 to 1.26

95% CI

AS—high education (n=68)

n/a

0.05

0.21
0.75

P values

Due to missing data, 213 (of 214) AS patients and 465 (of 470) controls were included in this analysis.
*Variable tested in multivariable analysis, but not significant and no confounder in multivariable analysis (therefore not included in model).
†Variable not tested in multivariable analysis, due to absence of association with outcome in univariable analysis (p≥0.20).
‡Confounder. n/a: as the AS samples were stratified by education, education itself could not be included in the multivariable model as independent variable.
AS, ankylosing spondylitis; BMI, body mass index; IRR, incidence rate ratio; SCQ, Self-Administered Comorbidity Questionnaire; SF-36 PCS, Short-Form 36 Physical Component Summary;
SF-36 MCS, Short-Form 36 Mental Component Summary.

*
1.01 to 1.18

1.09

*

Mastery (7–28)
Education, high

1.00 to 1.02

SF-36 PCS (0–100)

0.14

0.07
0.09

P values

AS—low education (n=145)
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SF-36 MCS (0–100)

*

1.01

†

Alcohol use, current

0.94 to 1.01

Smoking, current

0.97

Comorbidity (SCQ, 0–39)

0.99 to 1.00
0.99 to 1.19
†

1.00
1.08

Age, years
Gender, male

95% CI

BMI, kg/m2

IRR

Controls (n=465)

Multivariable stratified analysis exploring determinants of employment in subjects aged≤65 years

Variable

Table 3

Spondyloarthritis
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P values

*
†

¶

0.91 to 1.06 0.65

*

†

†

1.05

0.95

0.98
1.26

IRR

P values

*
1.01 to 1.09 <0.01

0.89 to 1.01 0.07

¶

†

*

†

†

*

*

0.97 to 0.99 <0.01
0.95 to 1.67 0.11

95% CI

AS—low education (n=145)
BASFI model

0.94§

0.99
0.95

IRR

P values

*
†

0.88 to 1.00 0.06

¶

*

†

†

†

*

*

0.98 to 1.01 0.51
0.72 to 1.27 0.74

95% CI

AS—high education (n=68)
BASFI model

Due to collinearity between BASDAI and BASFI, separate analyses were carried out using either BASDAI or BASFI.
Due to missing data, 213 (of 214) AS patients and 465 (of 470) controls were included in this analysis.
n/a: as the AS samples were stratified by education, education itself could not be included in the multivariable model as independent variable.
*Variable not tested in multivariable analysis, due to absence of association with outcome in univariable analysis (p≥0.20).
†Variable tested in multivariable analysis, but not significant and no confounder in multivariable analysis (therefore not included in model).
‡BASDAI or BASFI was forced into the model despite not being significant (to allow for comparison of results across models).
§Confounder.
¶Variable not tested in multivariable analysis, due to collinearity with other variable (BASDAI or BASFI).
AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BMI, body mass index; EAM, extra-articular
manifestation; IRR, incidence rate ratio; SCQ, Self-Administered Comorbidity Questionnaire; SF-36 MCS, Short-Form 36 Mental Component Summary.

1.06

*
1.02 to 1.10 <0.01

BASDAI (0–10)
¶

†
0.91 to 1.04 0.39

Symptom duration,
years

SF-36 MCS (0–100)
Mastery (7–28)

*

Presence of any EAM,
yes

BASFI (0–10)

†

Comorbidity (SCQ,
0–39)

†

*

*
†

Smoking, current

P values

0.98 to 1.01 0.21
0.73 to 1.40 0.94

95% CI

*

0.98§

0.99
1.01

IRR

AS—high education (n=68)
BASDAI model

*

0.97 to 0.99 <0.01
0.94 to 1.70 0.12

95% CI

Alcohol use, current

0.97‡

0.98
1.27

Age, years
Gender, male

BMI, kg/m2

IRR

AS—low education (n=145)
BASDAI model

Multivariable analysis exploring determinants of employment in patients aged≤65 years stratified by level of education
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aimed at work participation in AS might need to focus on
self-management skills to be effective. Further research
is necessary to develop interventions and confirm their
effectiveness.
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