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Objectives: Anxiety and depression symptoms are more common in patients with spondyloarthritis (SpA) than in the
general population. This study describes prognostic factors for change in self-reported anxiety and depression over
2 years in a well-defined SpA cohort.
Method: In 2009, 3716 adult patients from the SpAScania cohort received a postal questionnaire to assess quality of
life (QoL) and physical and mental functioning. A follow-up survey was performed in 2011. The Hospital Anxiety and
Depression Scale indicated ‘no’, ‘possible’, and ‘probable’ cases of anxiety and depression. Transitions between the
three different categories were analysed and logistic regression analysis determined prognostic factors (patient-reported
outcomes and characteristics) for improvement or deterioration.
Results: In total, 1629 SpA patients responded to both surveys (44%) (mean ± SD age 55.8 ± 13.1 years, disease
duration 14.6 ± 11.7 years); 27% had ankylosing spondylitis, 55% psoriatic arthritis, and 18% undifferentiated SpA.
The proportion of patients reporting possible/probable anxiety decreased from 31% to 25% over 2 years, while no
changes in depression were seen. Factors associated with deterioration or improvement were largely the same for
anxiety as for depression: fatigue, general health, QoL, level of functioning, disease activity, and self-efficacy.
However, reporting chronic widespread pain (CWP) at baseline increased the risk of becoming depressed and decreased
the probability of recovering from anxiety.
Conclusion: Self-reported anxiety and depression is common and fairly stable over time in SpA patients. The
association between mental health and CWP indicates that both comorbidities need to be acknowledged and treated
in the clinic.

Spondyloarthritis (SpA) is an inflammatory rheumatic dis-
ease which includes the following subtypes: ankylosing
spondylitis (AS), psoriatic arthritis (PsA), inflammatory
arthritis associated with inflammatory bowel disease (Aa-
IBD), and undifferentiated spondyloarthritis (USpA) (1).
In Europe, the overall prevalence of SpA has been reported
to be in the range of 0.3–1.9% (2–7). Despite recent
pharmacological improvements and their effectiveness

in targeting disease activity and pain in SpA, a consider-
able proportion of patients face the consequences of SpA
in everyday life (8, 9). Clinically diagnosed anxiety and
clinical depression in rheumatic diseases has about twice
the prevalence seen in the general population and the
causes of anxiety and depression appear to be multifac-
torial. Among other factors, disease severity, physical
disability, experiencing helplessness, and educational
level may be associated with anxiety and depression in
patients with rheumatic diseases (10, 11). Studies that
focus on diagnostic SpA subtypes point in the same
direction for AS (12–15) and PsA (16–18), while studies
regarding USpA and mental health are rare. A recent
population-based cohort study showed a 60% increase
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in the risk of developing a depressive disorder among
AS patients compared to the general population (19).
Anxiety and/or depression may cause a decreased level
of physical activity and decreased compliance with ther-
apy, which can lead to worsening of disease and poorer
health outcomes. Possible depressive disorders need to
be acknowledged and treated accordingly to improve
general health and quality of life (QoL). In clinical
practice it is important to know which SpA patients are
susceptible to developing depressive and anxiety disor-
ders, e.g. by means of a self-reported questionnaire or
other screening tools. This enables clinicians to prevent
the onset of depressive disorders/anxiety or to recognize
and start treatment (non-pharmacological or pharmaco-
logical) for depressive disorders and anxiety promptly.
Nevertheless, little is known about the determinants for
change over time in self-reported anxiety and depression
in a well-defined cohort of SpA patients. Therefore, this
study aims to identify which variables are related to
improvement or deterioration in self-reported anxiety
and depression over a 2 year follow-up period in patients
from the SpAScania cohort, a cohort of adults from one
region in Sweden (Skåne) with an established diagnosis
of SpA.

Method

Study design and subjects

This longitudinal study on patients identified by the
Skåne Healthcare Register (SHR) was based on two
postal surveys in the southernmost region of Sweden in
2009 and 2011. The SHR includes all healthcare visits.
It is linked to a unique personal identification number
(PIN) and provides information about the healthcare
provider, date of visit, and diagnosis code according to
the International Classification of Diseases and Related
Health Problems, 10th Revision (ICD-10) (4, 20). The
SHR covers one-eighth of the Swedish population (14,
19, 20). More details on the SHR have been published in
previous articles (4, 20–23).

All subjects who had received an ICD-10 code diag-
nosis of the SpA subtypes AS, PsA, or USpA (in this
study including both cases of USpA and Aa-IBD) at
any time during five calendar years (2003–2007) were
identified. The diagnosis was required to be registered
at least once by a rheumatologist or specialist in inter-
nal medicine, or on at least two separate occasions by
any other physician in primary or secondary care.
Healthcare-seeking individuals with ICD-10 codes of
SpA identified by the register (n = 3711) received a
mailed questionnaire in 2009. The follow-up question-
naire in 2011 was sent to all subjects identified in 2009
if they had not declined participation in the study.
More details on the surveys have been published else-
where (4, 20–23).

Questionnaire

The baseline and follow-up questionnaire booklet con-
tained validated patient-reported outcome measures
(PROMs) to structurally evaluate QoL as well as physical
and mental functioning. To improve face and content
validity, the composite questionnaire was tested in three
focus groups including a total of 20 patients with different
SpA subtypes. This procedure resulted in minor correc-
tions to improve understanding.

Reminders were sent out on two separate occasions
within a 2 month period.

Patient characteristics. Patient characteristics such as
age, gender, and ICD-10 diagnosis were collected from
the SHR at baseline. Marital status, employment, living
status, disease duration, and educational level were self-
reported information.

Anxiety and depression. The Hospital Anxiety and
Depression Scale (HADS) subscale Anxiety (HADS-A)
and the HADS subscale Depression (HADS-D) were
included in the questionnaire (http://www.scalesandmea
sures.net/files/files/HADS.pdf). This self-report scale was
originally designed to detect depressive and anxiety
symptoms in hospital outpatients, and contains 14 questions
(four-point Likert scale 0–3 points), seven on anxiety and
seven on depression (24). The final score ranges from 0 to 21
points for each subscale, and a higher score means the
presence of increased anxiety or depressive symptoms. For
both anxiety and depression, HADS scores ranging from 0 to
8 indicate ‘no case’, from 8 to 11 ‘possible cases’, and from
11 to 21 ‘probable cases’ of anxiety or depression (24).

Disease activity and physical functioning. The Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI)
(25) consists of six questions on pain and stiffness. The Bath
Ankylosing Spondylitis Functional Index (BASFI) (26)
includes 10 questions on physical function. The Bath
Ankylosing Spondylitis (BAS) indices were collected
together with general health and fatigue measured with
numeric rating scales (NRSs). In the BAS indices as well
as in the fatigue and pain scales, the total score ranged
between 0 and 10 (best to worst). The BAS indices are
primarily validated for patients with AS, but studies have
also supported good to moderate validity in patients with
non-radiographic axial SpA (USpA) and PsA with axial
symptoms (27, 28).

Health-relatedQoL. The EuroQol 5 Dimensions (EQ-5D)
is a generic measure assessing health-related QoL in five
dimensions including mobility, self-care, usual activity,
pain/discomfort, and anxiety/depression. The five three-
point Likert questions on the EQ-5D yield a summary
score ranging from 0 (no health) to 1 (full health) (29). In
the absence of a Swedish tariff for calculating the utility of
the EQ-5D, the tariff from the UK was used.
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Pain distribution. Chronic pain was assessed by a
question on persistent or regularly recurrent pain for
more than 3 months in the musculoskeletal system. The
location and distribution of pain were reported using a
drawing of the body with predefined regions (30). Each
region was also described by name, and pain was reported
by ticking appropriate boxes next to the descriptions.

The pain model is used to distinguish between no
chronic pain, regionally chronic pain, and widespread
chronic pain, according to the American College of
Rheumatology (ACR) criteria for chronic pain (31).

Self-efficacy. Self-efficacy was measured using the
Arthritis Self-Efficacy Scale (ASES; http://patienteduca
tion.stanford.edu/research/searthritis.pdf) (32, 33). The
ASES is a self-administered questionnaire that measures
the domains of handling pain (five items) and handling
other symptoms (six items), originally developed for
arthritis patients. Each item is scored on a 10–100 NRS
(10-point intervals, worst–best). Pain and Symptom
domain scores are obtained by calculating the mean
score (10–100, worst–best) for the five, respectively six,
items within the domain, resulting in domain scores
between 10 and 100, with higher scores representing
better self-efficacy skills.

Statistical analysis

Differences in PROMs and sociodemographics. Differences
between paired responders in 2009 and 2011 were
analysed using the paired t test for numerical data,
McNemar’s test for dichotomous data, and chi-squared
test for categorical data. Descriptive data are presented as
mean ± SD and a value of p < 0.05 was considered the
criterion for statistical significance.

HADS scores and transitions between HADS classes over
a 2 year period. A visual transition scheme described the
transitions from 2009 to 2011 in the three HADS-A and
HADS-D classes (0–8 ‘no case’, 8–11 ‘possible case’,
and 11–21 ‘probable case’) within each individual patient
in the SpAScania cohort.

Association between changes in HADS and sociodemographics
or PROMs. Univariate logistic regression analyses were
used to determine which sociodemographics or PROMs
were associated with improvement or deterioration on the
HADS-A subscale. Subsequently, the same analyses were
performed for HADS-D.

Associations between the transition in HADS cate-
gories from 2009 to 2011 were analysed as either
improvement (defined as 0 = stable probable/possible
disease vs 1 = improving patients from possible or
probable disease to non-disease based on HADS) or
deterioration in the HADS (defined as 0 = stable non-
disease vs 1 = deteriorating patients from non-disease to
possible or probable disease based on HADS), as

dependent variables. Independent variables were socio-
demographics or PROMs at baseline determined by uni-
variate logistic regression analyses.

Results were expressed as odds ratios (ORs) with 95%
confidence intervals (CIs). All analyses were performed
using SPSS v. 22 for Windows (IBM Corp., Armonk,
NY, USA).

Ethics and consent

The Regional Ethical Review Board at Lund University,
Sweden, approved the study (301/2007, 406/2008). The
study was performed in accordance with the ethical
principles of the Declaration of Helsinki 2013 (34).
Written informed consent was obtained from all patients.

Results

In 2009, a total of 2851 out of 3711 patients (76%)
responded to the study invitation, of whom 684 (18%)
declined participation and 2167 (58%) returned the ques-
tionnaire. The analysis of responders versus non-responders
in 2009 (21) showed that higher age was significantly asso-
ciated with a higher response in men. Women’s tendency to
respond increased slightly with age as well, except for the
subtype AS, where the tendency to respond decreased with
age. At the 2011 follow-up survey, 13 patients had died or
relocated and 525 patients declined participation or did not
respond to the survey and its two reminders. In total, 1629
patients responded to both surveys.

In this cohort of 1629 SpA patients, 434 (27%) had AS,
888 (55%) had PsA, and 307 (18%) had undifferentiated
SpA. Statistical differences (marital status, living and
employment status, fatigue, general health, and BASFI)
between the responders in 2009 and 2011 are shown in
Table 1. The percentage of cases with self-reported possi-
ble and probable anxiety decreased from 31% in 2009 to
25% in 2011 (n = 498 vs n = 411). No change was found
for patients with self-reported depression between 2009
and 2011 (Table 1).

Transitions between HADS categories over time

A valid total HADS-A score at both time-points could be
calculated for 1586 (97%) of the 1629 responders. Transi-
tions between the three HADS-A categories (no anxiety,
possible anxiety, or probable anxiety) over the 2 year fol-
low-up period showed that a total of 248 (16%) patients
improved, 157 (10%) deteriorated, and 1181 (74%)
remained stable in 2011 compared with 2009 (Figure 1).

A valid total HADS-D score at both time-points could
be calculated for 1589 (98%) of the 1629 responders.
Transitions between the three HADS-D categories (no
depression, possible depression, or probable depression)
over the 2 year follow-up period showed that a total of
118 (7%) patients improved, 99 (6%) deteriorated, and
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1402 (87%) remained stable in 2011 compared with
2009 (Figure 2).

Prognostic factors for improvement and deterioration in
HADS

Prognostic factors were largely the same for both
improvement and deterioration in anxiety scores as
well as in depression scores. Patients who improved

from possible or probable to no anxiety/depression
had better baseline scores in fatigue (anxiety OR
0.73, 95% CI 0.65, 0.83; depression OR 0.62, 95%
CI 0.46, 0.84), general health (anxiety OR 0.72, 95%
CI 0.64, 0.82; depression OR 0.75, 95% CI 0.59,
0.94), EQ-5D (anxiety OR 10.86, 95% CI 4.55,
25.92; depression OR 12.73, 95% CI 2.91, 55.8),
BASFI (anxiety OR 0.79, 95% CI 0.72, 0.88; depres-
sion OR 0.80, 95% CI 0.66, 0.96), BASDAI (anxiety
OR 0.73, 95% CI 0.65, 0.83; depression OR 0.62,

Table 1. Sociodemographics and patient-reported outcome measures (PROMs) for the spondyloarthritis patients in the
2009 and 2011 cohorts (n = 1629).

2009 2011 p

Sociodemographics
Age (years) 55.8 ± 13.1 – –

Female gender 858 (53) – –

Disease duration (years) 14.6 ± 11.7 – –

Level of education –

Elementary school 253 (16) –

Apprenticeship 312 (19) –

High school 471 (29) –

College/university 582 (36) –

Marital status (single) 339 (21) 366 (26) 0.012†
Living status, living alone 321 (20) 346 (22) 0.007†
Employed or self-employed 912 (57) 733 (46) < 0.001†
PROMs and disease characteristics
Chronic pain < 0.001‡
No chronic pain syndrome 418 (27) 420 (27)
Regional chronic pain syndrome 337 (22) 332 (22)
Chronic widespread pain syndrome 787 (51) 788 (51)

NRS fatigue (0–10) 4.62 ± 2.73 4.93 ± 2.74 < 0.001§
NRS general health (0–10) 4.01 ± 2.30 4.27 ± 2.41 < 0.001§
EQ-5D 0.66 ± 0.24 0.66 ± 0.25 0.259§
BASDAI 4.3 ± 2.2 3.96 ± 2.24 0.563§
BASFI 3.1 ± 2.5 3.34 ± 2.59 0.000§
ASES–Pain 50.6 ± 21.4 50.0 ± 21.1 0.284§
ASES–Symptom 58.1 ± 21.1 57.7 ± 20.6 0.463§
HADS-A 5.75 ± 4.21 5.58 ± 4.38 0.099§
HADS-A, possible/probable case 498 (31) 411 (25) < 0.001†
HADS-D 4.22 ± 3.49 4.24 ± 3.61 0.417§
HADS-D, possible/probable case 207 (13) 218 (14) 0.41†
HADS-A and D possible case 171 (11) 162 (10) 0.51†

Data are shown as mean ± SD or n (%).
NRS, numeric rating scale; EQ-5D, EuroQol 5 Dimensions; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI,
Bath Ankylosing Spondylitis Functional Index; ASES, Arthritis Self-Efficacy Scale; HADS, Hospital Anxiety and Depression Scale;
HADS-A, HADS-Anxiety; HADS-D, HADS-Depression.
§Paired t test; †McNemar test; ‡chi-squared test.

25 (2%)

83 (8%) 49 (16%)

38 (20%)

156 (52%)

No anxiety
Unchanged 985 (90%)

Possible anxiety
Unchanged 96 (32%)

Probable anxiety
Unchanged 100 (52%)

54 (28%)

Figure 1. Self-reported anxiety: transitions between
the three Hospital Anxiety and Depression Scale
subscale Anxiety (HADS-A) classes (class I: 0–8
‘no case’; class II: 8–11 ‘possible case’; and class III:
11–21 ‘probable case’ of anxiety) over a 2 year
follow-up period of all patients in the SpAScania
cohort who responded to both the 2009 and 2011
questionnaires and had a valid HADS-A score at
both time-points (n = 1586).
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95% CI 0.46, 0.84), ASES Pain (anxiety OR 1.03,
95% CI 1.02, 1.05; depression OR 1.04, 95% CI
1.01, 1.08), and ASES Symptom (anxiety OR 1.05,
95% CI 1.04, 1.07; depression OR 1.09, 95% CI 1.05,
1.14). An improvement in anxiety scores to no anxiety
was also found in patients who had lower baseline
scores on the HADS-D (anxiety OR 0.38, 95% CI
0.17, 0.83) and in patients who did not report chronic
widespread pain (CWP) (Table 2).

Studying factors relating to a deterioration in anxiety
and depression scores, patients with worse baseline
scores in Fatigue (anxiety OR 1.14, 95% CI 1.06,
1.23; depression OR 1.25, 95% CI 1.15, 1.36), general

health (anxiety OR 0.73, 95% CI 0.65, 0.83; depression
OR 0.62, 95% CI 0.46, 0.84), EQ-5D (anxiety OR
0.12, 95% CI 0.052, 0.26; depression OR 0.10, 95%
CI 0.048, 0.22), BASFI (anxiety OR 1.12, 95% CI
1.045, 1.22; depression OR 1.23, 95% CI 1.13, 1.33),
BASDAI (anxiety OR 1.15, 95% CI 1.02, 1.29; depres-
sion OR 1.31, 95% CI 1.16, 1.48), ASES Pain (anxiety
OR 0.99, 95% CI 0.98, 1.00; depression OR 0.98, 95%
CI 0.97, 0.99), ASES Symptom (anxiety OR 0.97, 95%
CI 0.96, 0.98; depression OR 0.96, 95% CI 0.95, 0.98),
and HADS–other more often deteriorated from no anxi-
ety/depression to possible or probable anxiety/depres-
sion (anxiety OR 1.23, 95% CI 1.15, 1.31; depression

Table 2. Logistic regression analysis of stable disease vs improving to non-disease based on the Hospital Anxiety and Depression
Scale (HADS) as the dependent variable and all independent variables entered separately in the model.

Improved HADS-A Improved HADS-D

Univariate logistic regression analysis Crude OR 95% CI Crude OR 95% CI

Age (years) 0.986 0.986, 1.005 1.003 0.970, 1.038
Disease duration (years) 1.003 0.980, 1.026 0.993 0.950, 1.038
Being employed/self-employed 1.618 0.988, 2.652 3.714* 1.271, 10.86
Being female 1.171 0.718, 1.911 1.426 0.599, 3.391
Educational level (1–4, low–high)

Level 1 Elementary school – – – –

Level 2 Apprenticeship 0.680 0.316, 1.463 0.402 0.088, 1.825
Level 3 High school 1.200 0.544, 2.645 0.589 0.133, 2.606
Level 4 College/university 0.871 0.434, 1.746 0.830 0.191, 3.609

Diagnostic subtype
AS – – – –

PsA 0.848 0.481, 1.497 0.980 0.333, 2.886
U-SpA 1.091 0.537, 2.217 0.557 0.153, 2.034

Pain group
No chronic pain – – – –

Chronic regional pain 0.775 0.279, 2.150 1.182 0.197, 7.082
Chronic widespread pain 0.380* 0.173, 0.834 0.688 0.174, 2.717

Fatigue (NRS 0–10, best–worst) 0.733* 0.648, 0.830 0.620* 0.459, 0.838
General health (NRS 0–10, best–worst) 0.722* 0.636, 0.820 0.745* 0.593, 0.936
EQ-5D score (−0.549 to 1, 1 = full health) 10.86* 4.546, 25.92 12.73* 2.905, 55.77
BASFI (0–10, best–worst) 0.791* 0.715, 0.875 0.796* 0.661, 0.959
BASDAI (0–10, best–worst) 0.749* 0.647, 0.867 0.718* 0.529, 0.974
ASES Pain (10–100, worst–best) 1.033* 1.017, 1.049 1.041* 1.006, 1.077
ASES Symptom (10–100, worst–best) 1.054* 1.035, 1.074 1.093* 1.046, 1.143
HADS other (0–21, best–worst) 0.755* 0.694, 0.822 0.855* 0.757, 0.966

HADS-Anxiety (HADS-A): 1181 stable vs 248 improved patients; HADS-Depression (HADS-D): 1402 vs 118 improved patients.
AS, ankylosing spondylitis; PsA, psoriatic arthritis; U-SpA, undifferentiated spondyloarthritis; NRS, numeric rating scale;
EQ-5D, EuroQol 5 Dimensions; BASFI, Bath Ankylosing Spondylitis Functional Index; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; ASES, arthritis self-efficacy scale; OR, odds ratio; CI, confidence interval.
*Significant (p < 0.05) odds ratio.

15 (1%)

79 (6%) 24 (17%)

17 (27%)65 (46%)

17 (27%)

No depression
Unchanged 1292 (93%)

Possible depression
Unchanged 52 (37%)

Probable depression
Unchanged 28 (45%)

Figure 2. Self-reported depression: transitions
between the three Hospital Anxiety and Depres-
sion Scale subscale Depression (HADS-D)
classes (class I: 0–8 ‘no case’; class II: 8–11
‘possible case’; and class III: 11–21 ‘probable
case’ of depression) over a 2 year follow-up
period of all patients in the SpAScania cohort
who responded to both the 2009 and 2011 ques-
tionnaires and had a valid HADS-D score at both
time-points (n = 1589).
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OR 1.18, 95% CI 1.12, 1.25). In addition, patients with
CWP (depression OR 2.37, 95% CI 1.32, 4.25) at base-
line had a higher risk of deteriorating from no depres-
sion to possible or probable depression at follow-up
2 years later (Table 3).

Discussion

This study structurally describes the course of anxiety and
depression over a 2 year period in a well-defined Swedish
cohort of SpA patients. The study shows that self-reported
anxiety occurs in three out of 10 patients and self-reported
depression in one out of 10 patients with SpA, without a
clear difference among the subtypes. Self-reported anxiety
cases appear to change more over time compared to depres-
sion cases. Analysis of transitions between HADS classes
revealed that anxiety is indeed a more dynamic concept than
the concept of depression, since fewer transitions are seen
within depression between ‘no case’, ‘possible case’, and
‘probable case’ classes in the direction of either deterioration
or improvement. Furthermore, both deterioration and
improvement in self-reported anxiety/depression appeared

to be multifactorial. The factors that were associated with
deterioration and improvement were largely the same for
anxiety as for depression. Moreover, having CWP at base-
line increased the risk of becoming depressed but also
decreased the possibility of recovering from anxiety.

We and others have previously found that reports of
anxiety and depression are common in patients with SpA
(12–18, 35). It is also well known that patients with SpA
often report high levels of fatigue, low general health,
poor QoL, impaired function, and decreased self-effi-
cacy, which all are known factors of importance for
reports of anxiety and depression (12–15, 17, 36).

What this study adds is the importance of acknowl-
edging CWP in patients with SpA. We found that CWP
was of importance for having possible or probable anxiety/
depression.

The prevalence of CWP in SpA has not been well
studied, although a few studies have explored fibromyal-
gia in AS, in which CWP is an important component,
and a prevalence of 10–15% has been reported (37–39).
In other chronic rheumatic diseases such as rheumatoid
arthritis one-third of all patients reported CWP (40),
compared with a prevalence of 11% in the adult

Table 3. Logistic regression analysis of stable non-disease vs deteriorating to possible or probable disease based on the Hospital
Anxiety and Depression Scale (HADS) as the dependent variable and all independent variables entered separately in the model.

Deteriorated HADS-A Deteriorated HADS-D

Univariate logistic regression analysis Crude OR 95% CI Crude OR 95% CI

Age (years) 0.990 0.975, 1.005 1.003 0.987, 1.020
Disease duration (years) 0.981 0.960, 1.002 1.002 0.982, 1.022
Being employed/self-employed 1.110 0.733, 1.682 0.819 0.537, 1.250
Being female 1.428 0.957, 2.131 0.931 0.613, 1.416
Educational level (1–4, low–high)

Level 1 Elementary school – – – –

Level 2 Apprenticeship 1.018 0.471, 2.204 0.833 0.410, 1.693
Level 3 High school 1.130 0.563, 2.269 0.769 0.401, 1.475
Level 4 College/university 1.486 0.766, 2.884 0.853 0.460, 1.581

Diagnostic subtype
AS – – – –

PsA 0.908 0.573, 1.438 1.116 0.709, 1.918
U-SpA 0.843 0.462, 1.538 0.953 0.496, 1.831

Pain group
No chronic pain – – – –

Chronic regional pain 1.283 0.743, 2.217 1.872 0.984, 3.696
Chronic widespread pain 1.208 0.742, 1.968 2.366* 1.317, 4.250

Fatigue (NRS 0–10, best–worst) 1.138* 1.055, 1.227 1.246* 1.146, 1.355
General health (NRS 0–10, best–worst) 1.197* 1.091, 1.314 1.238* 1.125, 1.362
EQ-5D score (−0.549 to 1, 1 = full health) 0.116* 0.052, 0.261 0.103* 0.048, 0.221
BASFI (0–10, best–worst) 1.122* 1.035, 1.216 1.227* 1.131, 1.331
BASDAI (0–10, best–worst) 1.148* 1.020, 1.291 1.308* 1.157, 1.479
ASES Pain (10–100, low–high) 0.987* 0.977, 0.997 0.979* 0.969, 0.990
ASES Symptom (10–100, low–high) 0.974* 0.963, 0.984 0.963* 0.952, 0.975
HADS other (0–21, low–high) 1.225* 1.145, 1.311 1.184* 1.124, 1.248

HADS-Anxiety (HADS-A): 1181 stable vs 157 deteriorated patients; HADS-Depression (HADS-D): 1402 vs 99 deteriorated patients.
AS, ankylosing spondylitis; PsA, psoriatic arthritis; U-SpA, undifferentiated spondyloarthritis; NRS, numeric rating scale;
EQ-5D, EuroQol 5 Dimensions; BASFI, Bath Ankylosing Spondylitis Functional Index; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; ASES, Arthritis Self-Efficacy Scale; OR, odds ratio; CI, confidence interval.
*Significant (p < 0.05) odds ratio.
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population, being more common in women (30). The
association between CWP and depression is well known
in many chronic diseases and our findings, together with
earlier findings, support the view that both comorbidities
need to be acknowledged and treated in the rheumatol-
ogy clinic in patients with a diagnosis of SpA.

The use of self-reported questionnaires to better
understand patients’ perception is endorsed by, among
others, the Assessment of SpondyloArthritis interna-
tional Society (ASAS) (41) and the Outcome Measures
in Rheumatology group (OMERACT) (42).

These ASAS recommendations do not yet include pain
distribution, more often including pain intensity, nor do they
recommend the acknowledgement of psychological issues in
their core sets (43). The HADS is commonly used to study
anxiety and depression, and a recent study using psychiatrist-
conducted semi-structured interviews found that both
HADS-A and HADS-D were able to discriminate between
patients with and without current depressive/anxiety disor-
ders, supporting the use of HADS in patients with SpA. The
cut-off of 7/8 in HADS-D yielded a sensitivity of 82% and a
specificity of 79% for depressive disorders, while the cut-off
6/7 inHADS-A yielded a sensitivity of 88%and a specificity
of 74% for anxiety disorders (44). However, recommenda-
tions vary, as do the diseases in which the HADS is used to
screen for mental problems. A meta-analysis recommended
a lower cut-off point of 5 for HADS-D, reaching a sensitivity
of 84% and a specificity of 50%, and a cut-off of 7 or 8 on the
HADS-A, with a sensitivity of 73% and a specificity of 65%
(45). In our study, we applied a cut-off of 8 to define possible
anxiety/depression based on suggestions from validation
studies by the original authors (24). More studies are needed
to confirm the best cut-off point for the twoHADS subscales
to further validate the use of self-reported instruments in
clinical practice to identify patients at higher risk of devel-
oping reduced mental health.

Several factors were found to be associated with a transi-
tion between HADS categories for anxiety and depression.
The factors influencing both an improvement and a dete-
rioration were almost the same, and are already well known
to be interlinked with anxiety and depression. None of the
age, gender, or SpA subgroups was associated with a transi-
tion between the states, whereas self-efficacy was. Findings
frompatientswith rheumatoid arthritis suggest that a sense of
coherence is important for improvement in psychological
distress (46). This is in accordance with our study, where a
better score on self-efficacy at baseline was associated with a
better outcome in both anxiety and depression.

Our study has a number of limitations. First, no data
regarding the use of antidepressants or other adjuvant thera-
pies to treat either anxiety or depression in our cohort were
available. In the larger SpAScania cohort, self-reports of
pharmacological treatment for the rheumatic disease were
recorded in 2009 and 45% of all subjects with a diagnosis of
SpA were treated with tumour necrosis factor (TNF), dis-
ease-modifying anti-rheumatic drugs, and corticosteroids
(solely or in combination). TNF therapymay have a positive
effect on depressive disorders (47), but we did not have any

information on change in pharmacological treatment or
whether a mental disorder was diagnosed and registered in
the medical records. However, the percentage of SpA
patients with possible anxiety (25%) and depressive disor-
ders (14%) in our study is higher than that found by Chan
et al., based on interviews (16% vs 11%) (44). Also, in the
adult Portuguese population with a mix of musculoskeletal
diseases, 17% and 8% reported anxiety or depression,
respectively, using a cut-off point of 11 (7), which is some-
what higher than our findings in 2009 of probable anxiety
(12%) (Figure 1) or depression (4%) (Figure 2). Secondly,
the pain model does not distinguish between different ori-
gins of pain; it includes all musculoskeletal pain registered
by the patient. Enthesitis status and information concerning
joint involvement could contribute to better understanding
of the different pain patterns.

A third limitation of the study is that the focus of the
current manuscript is on transitions in mental states due to
the SpA diagnosis. Therefore, the analysis of non-respon-
ders and partial responders is limited and a selection bias
is present which may lead to an underestimation of self-
reported anxiety and/or depression, if one hypothesizes
that having anxiety and/or depression limits the willing-
ness to complete a survey.

Fourthly, the data were collected in 2009 and 2011.
The growing use of anti-TNF since then has had a
favourable effect on clinical symptoms, and conse-
quently on self-reported anxiety and/or depression on
baseline as well as 2 year follow-up. Furthermore,
today one could expect less anxiety and depression,
especially among recently diagnosed patients. Because
the use of anti-TNF was already changing between 2009
and 2011, the effects of data age on change in self-
reported anxiety and depression are more complex.

Conclusion

In this large population-based study, we found that self-
reported anxiety and depression are common and fairly
stable over time. The factors that were associated with dete-
rioration or improvement were largely the same for anxiety
as for depression and closely related to general health status
(i.e. fatigue, general health, health-related QoL, functional
capacity, disease activity, and self-efficacy). However, hav-
ing CWP at baseline not only increased the risk of becoming
depressed but also decreased the possibility of recovering
from anxiety. The association between anxiety/depression
and CWP found in this study, together with earlier findings,
supports the view that both mental health status and CWP
need to be acknowledged and treated in the rheumatology
clinic in patients with a diagnosis of SpA.
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