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Risk factors for development and persistence of chronic widespread
pain in spondyloarthritis: a population-based two-year follow-up study

E Mogard1, E Lindqvist1, A Bremander2,3,4,5, S Bergman2,5,6

1Department of Clinical Sciences Lund, Section of Rheumatology, Skåne University Hospital, Lund University, Lund, Sweden
2Department of Clinical Sciences Lund, Section of Rheumatology, Faculty of Medicine, Lund University, Lund, Sweden
3Department of Regional Health Research, University of Southern Denmark, Odense, Denmark
4Danish Hospital for Rheumatic Diseases, University Hospital of Southern Denmark, Sønderborg, Denmark
5Spenshult Research and Development Center, Spenshult Hospital for Rheumatic Diseases, Halmstad, Sweden
6Primary Health Care Unit, Department of Public Health and Community Medicine, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden

Objective: To study chronic widespread pain (CWP) over time in patients with spondyloarthritis (SpA), and to
identify risk factors for development and persistence of CWP.
Methods: In this cohort study with baseline and 2.5 year follow-up postal surveys, patients with ankylosing
spondylitis (AS) and undifferentiated spondyloarthritis (USpA) (47% women) answered questions regarding pain,
and were categorized as no chronic pain (NCP), chronic regional pain (CRP), or CWP. For each risk factor candidate
(disease duration, body mass index, smoking, and patient-reported outcome measures), logistic regression analyses
with CWP as the main outcome were performed separately, together with a basic model including age, gender, and
SpA subgroup.
Results: Altogether, 644 patients could be categorized at both time-points, yielding similar prevalence estimates at
baseline and follow-up, although 38% transitioned between pain groups. Risk factors (odds ratio; 95% confidence
interval) for development of CWP included more pain regions (1.36; 1.20‒1.53), higher pain intensity (1.35; 1.20‒
1.52), worse fatigue (1.25; 1.13‒1.38), and worse global health (1.35; 1.19‒1.54). Persistent CWP was reported by
72%. In addition to factors predicting development of CWP, higher age (1.02; 1.00‒1.04), female gender (1.82; 1.06‒
3.10), and anxiety (1.07; 1.00–1.14) also predicted persistence.
Conclusion: The prevalence of CWP remained high over time, but with individual transitions between the pain
groups. The development and persistence of CWP were predicted by more pain and worse health, with the addition of
female gender and higher age for persistent CWP. Special attention and treatment alternatives for patients with SpA
and concomitant CWP are essential in the clinic.

Chronic pain is a multifactorial and common disorder,
and an important contributor to disability (1). It is
identified through having long-lasting pain and can be
divided according to the distribution of painful sites
throughout the body into chronic regional pain (CRP)
and chronic widespread pain (CWP) (2). CWP is also
a prerequisite for fibromyalgia (FM) (2), a condition
that has been proposed to represent the most extreme
end of the CWP continuum (3). In the general popula-
tion, prevalence estimates of CWP are high (11–15%),
and it is more frequently reported by women and older

individuals (4–6). CWP has been associated with factors
such as fatigue, depression, anxiety, poor sleep, reduc-
tion in overall health, and the ability to work (7–10). In
patients with FM, compared to those with CWP who did
not fulfil the criteria for FM, associations with more
severe symptoms have been reported (11).
Ankylosing spondylitis (AS) and undifferentiated spon-

dyloarthritis (USpA) are two subgroups of spondyloarthritis
(SpA), which is a family of chronic rheumatic diseases.
Chronic back pain due to inflammation in the axial skeleton
is a prominent and early feature, and the diseases share
several other clinical characteristics including peripheral
arthritis, enthesitis, and extra-articular features. AS is the
most well-studied and typical disease in the SpA family,
with structural axial damage in the sacroiliac joints and the
spine, while USpA is a less defined subgroup (12, 13). The
diagnosis is difficult, and a delay between symptom onset
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and a clear diagnosis is still common for many SpA patients
(14–16), and has, in AS, been associated with worse out-
comes (17, 18). Patients with SpA frequently report having
a diminished quality of life, and factors such as stiffness,
pain, and fatigue are important contributors (19, 20).
Today, pain in inflammatory chronic arthritis is seen in

a wider context than previously, and may also include
different biopsychosocial considerations (21, 22). In addi-
tion to having continuous peripheral inflammatory input
that can cause increased sensitivity in peripheral nocicep-
tors, some individuals may also develop a central sensitiza-
tion, resulting in hyperalgesia and allodynia (23, 24). This
could partly explain the high prevalence of CWP (34%)
reported in patients with rheumatoid arthritis (RA) (25), and
our own previous findings were that almost half (47%) of
the patients with AS and USpA reported coexisting CWP
(26). According to previous research, increasing pain inten-
sity and spread of pain in multiple body regions, together
with psychological and social factors, can result in CWP
(27–29). In the general population, the risk factors for
transitioning from CRP to CWP have been proposed to
include female gender, higher age, a family history of
pain, psychological distress, and more sites of pain at base-
line (27, 28). In patients with SpA, however, chronic pain is
inadequately identified, and to our knowledge there is little
information on the development of chronic pain over time.
Thus, our aimwas to study howCWPdevelops over time in
patients with SpA, and to identify possible risk factors that
would predict the development and persistence of CWP.

Method

Design

This was a prospective longitudinal cohort study, with
a baseline postal survey in 2009 and a 2.5 year follow-up
survey in 2011, involving patients with a clinical diag-
nosis of AS and USpA.

Ethics

The study was approved by the Regional Ethical
Review Board of Lund University, Sweden (Dnr 301/
2007, 406/2008, 2011/547, 2013/128). Informed written
consent was obtained from all patients, in compliance
with the Declaration of Helsinki.

Study population

The patients were identified through the Skåne Health
Care Register (SHCR), during the period 2003‒2007
(the SpAScania cohort). In the SHCR, all healthcare visits
for inpatients and outpatients are registered using unique
identification numbers, and the register includes informa-
tion about the healthcare provider, the date of the visit,
and the diagnosis codes according to the International

Classification of Diseases and Related Health Problems,
10th Revision (ICD-10). Details of the SHCR have pre-
viously been published elsewhere (30, 31).
In the SpAScania cohort, a diagnosis of SpA was

required, given by either a rheumatologist or an internist
once, or by any other physician in primary or secondary
care on two separate occasions, to ensure higher specificity
of the SpA diagnosis. The diagnostic codes for SpA in the
SHCRhave previously been validated (98% accuracy) (30).
Patients who were 18 years and older with ICD-10 codes of
SpA [AS, psoriatic arthritis, arthritis associatedwith inflam-
matory bowel disease, and USpA] were identified through
the healthcare register. A baseline questionnaire was sent in
2009 (n = 3711) and a second questionnaire in 2011 (32).
The 2009 questionnaire was answered by 2162 patients
(58%). In the present study, only patients with a diagnosis
(ICD-10) corresponding to AS (M45) or USpA (M46.0,
M46.1, M46.8, M46.9) were included. A previous compar-
ison of non-responders and responders to the SpAScania
questionnaire (32) showed that patients with AS were more
likely to respond, and that higher age predicted a higher
response in both men and women, except for women with
AS, who responded less with age.

Chronic pain

The questionnaires consisted of commonly used, well-
validated self-reported outcome instruments, including
questions regarding duration of pain, distribution of pain,
and intensity of pain. Pain was regarded as chronic if it had
been persistent or recurrent for more than 3 months in the
previous 12 months, and the distribution of pain was
categorized using a mannequin with 18 predefined body
regions (4). The patients were asked to indicate the loca-
tion of pain by markings in the mannequin, and each body
region was described with explanatory names. According
to the 1990 American College of Rheumatology (ACR)
criteria for FM (2), CWP was considered to be present if
pain was indicated (i) in both sides of the body (left/right),
(ii) above and below the waist, and (iii) in the axial regions
of the mannequin (the cervical spine, anterior chest, thor-
acic spine, and lower back). CRP was considered to be
present when the criteria for chronic pain were met, but
not those for the CWP condition, and patients were
regarded as having no chronic pain (NCP) if they
answered ‘no’ to the question for defining chronic pain.
Pain intensity was assessed with a numeric rating scale
(NRS), ranging from 0 (no pain) to 10 (worst possible
pain).

Possible predictors

Information regarding age and gender was collected from
the SHCR. Disease duration (years), fatigue [NRS; ran-
ging from 0 (no fatigue) to 10 (worst possible fatigue)],
global health [NRS; ranging from 0 (good health) to 10
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(worst possible health)], smoking habits (ever smoker/
never smoker), and body mass index (BMI; normal
weight = 18.5–24.9, overweight = 25–29.9, obesity
≥ 30 kg/m2) (33) were self-reported information from
the questionnaires. In addition, various validated
patient-reported outcome measures were included in the
study. The Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI) (34) and the Bath Ankylosing Spondy-
litis Functional Index (BASFI) (35) are two disease-
specific instruments for measuring disease activity and
physical function in patients with SpA. The BASDAI
consists of six questions regarding fatigue, pain, tender-
ness, and stiffness, and the BASFI consists of 10 ques-
tions regarding physical function. The total scores for the
indices range between 0 (best) and 10 (worst). The gen-
eric EuroQol 5 Dimensions (EQ-5D) (36) is an instru-
ment for measuring a person’s health status and consists
of five questions (dimensions) regarding mobility, self-
care, usual activity, pain/discomfort, and anxiety/depres-
sion. It has a summary score ranging from 0 (no health) to
1 (full health), and in this study we used the UK tariff for
calculating the EQ-5D. Self-efficacy was measured by
the Arthritis Self-Efficacy Scale (ASES) (37), an instru-
ment developed for measurement of perceived self-effi-
cacy in people with arthritis. ASES includes subscales
for handling pain (five items) and for handling other
symptoms (six items), and ranges from 10 to 100 (with
higher scores representing better self-efficacy). To assess
psychological status, the Hospital Anxiety and Depres-
sion Scale (HADS) (38) was used. The instrument con-
sists of two subscales with seven questions for anxiety
and seven questions for depression, and it ranges from 0
(no symptoms) to 21 (severe symptoms).

Statistical analysis

All analyses were performed using SPSS software ver-
sion 23 for Windows (IBM Corp., Armonk, NY, USA).
Patient characteristics were described with mean ± sd,
and differences between groups were analysed with
Student’s t-test. Statistical comparisons of prevalence
estimates for self-reported pain between 2009 and fol-
low-up were performed with two-sided chi-squared
tests. To study predictors for the development and per-
sistence of CWP between 2009 and 2011, logistic
regression analyses with odds ratios (ORs) and 95%
confidence intervals (CIs) were calculated. Correlation
analyses of potential risk factors, such as disease dura-
tion, BMI, smoking, pain regions, pain intensity, fati-
gue, general health, EQ-5D, BASDAI, BASFI, ASES–
Pain/Symptoms, and HADS anxiety/depression, showed
that some variables were highly correlated. Thus, we
used a basic model with age, gender, and SpA subgroup
together with separate logistic regression models for
each of the independent variables. For each of the vari-
ables, logistic regression models were computed with
simple contrast to a reference group.

Results

Characteristics

A total of 940 patients diagnosed as having AS or
USpA responded to the 2009 questionnaire. Of those,
712 (76%) also responded to the follow-up in 2011,
with 433 diagnosed with AS (38% women) and 279
with USpA (60% women). Patients with USpA were
significantly younger and had shorter disease duration
than patients with AS; they also reported having
a higher number of pain regions than patients with
AS, both at baseline in 2009 (mean ± sd 5.2 ± 4.8 vs
4.4 ± 4.5) and at follow-up 2.5 years later (5.4 ± 4.8 vs
4.6 ± 4.7). Self-reported use of synthetic disease-mod-
ifying anti-rheumatic drugs (sDMARDs) and predniso-
lone was similar between the two subgroups, but more
patients with AS than USpA reported current use of
biological disease-modifying anti-rheumatic drugs
(bDMARDs) at baseline (19.4% vs 14.7%; p = 0.007)
and follow-up (21.9% vs 16.5%; p = 0.017). No differ-
ences regarding self-reported sDMARDs, bDMARDs,
or prednisolone were found between women and men.
The patient characteristics for each subgroup (AS and
USpA), and differences between women and men in
2009 and 2011, are presented in Tables 1 and 2.

Chronic pain

In total, 670 of the 712 patients answered the pain
duration and pain distribution questions in 2009. Of
those, 644 also answered the pain questions in 2011,
and could be categorized into three groups (NCP, CRP,
and CWP) on both occasions. The patients who
answered the pain questions in 2009 but not at follow-
up (n = 26, 50% women) had a mean age of 51 years
and a large percentage were diagnosed as AS (77%).
The estimated prevalence of CRP was 19.7% in 2009
and 18.5% in 2011, and for CWP the prevalence was
46.7% in 2009 and 47.7% in 2011.

Transition of patients between the pain groups (NCP,
CRP, and CWP)

Of those patients who reported having NCP in 2009,
35% developed chronic pain at follow-up, 16% of
whom developed to CRP and 19% to CWP, and 40%
of the patients who initially reported CRP in 2009
developed CWP at follow-up. Most (72%) of the
patients who reported CWP in 2009 also reported hav-
ing persistence of CWP at follow-up, but 15% had
transitioned to CRP and 13% had transitioned to NCP
(Figure 1).
A higher proportion of patients with USpA than

patients with AS (25% vs 15%), transitioned from
NCP initially to CWP at follow-up, and more patients
with USpA than those with AS reported having
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persistent CWP between 2009 and 2011 (77% vs 69%;
p < 0.001). In addition, more women than men develo-
ped to CRP from NCP (24% vs 16%) and reported
having persistent CWP (women 78% and men 66%)
between 2009 and 2011 (p < 0.001). More women
with USpA than women with AS developed to chronic
pain from NCP (CRP 27% vs 9%; CWP 30% vs 19%;
p < 0.001) (data not shown).

Risk factors for development and persistence of CWP

The results from the logistic regression analysis (Table 3)
showed that development of CWP from NCP or CRP at
baseline was predicted by a higher number of pain regions,
higher pain intensity, worse fatigue, worse global health,
and worse health status (all p < 0.001). In addition, worse
self-reported disease activity, physical function, self-effi-
cacy for handling pain and symptoms, and depression pre-
dicted development to CWP (when controlling for age,
gender, and SpA subgroup). Persistence of CWP, compared
to improving from CWP to NCP or CRP (Table 4), was
predicted by being older (OR 1.02; 95% CI 1.00–1.04) and
female gender (OR 1.82; 95% CI 1.06–3.10) when

controlling for SpA subgroup. In addition, the same factors
that predicted development to CWP, and higher anxiety
scores were also risk factors for persistent CWP. No asso-
ciations were found between persistence of CWP and dis-
ease duration, BMI, or smoking.

Discussion

In this longitudinal study, the development of chronic
pain was assessed over 2.5 years in a cohort of patients
diagnosed as having AS or USpA. The prevalence rates
for NCP, CRP, and CWP were fairly consistent between
baseline and follow-up, but an individual variation was
found and more than one-third of the patients transi-
tioned between the pain groups. A similar pattern of risk
factors for developing CWP and having persistent CWP
was found, and this included a higher number of pain
regions, higher pain intensity, worse fatigue, worse
general health, worse health status, worse disease activ-
ity, lower physical function, lower self-efficacy for
handling pain and symptoms, and higher depression
scores at baseline. Moreover, persistent CWP was also
predicted by older age, female gender, and anxiety; but

Table 1. Patient characteristics and differences for the subgroups ankylosing spondylitis (AS) (n = 433) and undifferentiated
spondyloarthritis (USpA) (n = 279) in 2009 and 2011.

2009 2011

AS USpA p AS USpA p

Age (years) 54.8 ± 13.2 50.3 ± 12.9 ≤ 0.001
Female gender 164 (38) 167 (60) ≤ 0.001
Disease duration (years) 28.0 ± 13.8 17.2 ± 11.2 ≤ 0.001
Diagnosis delay (years) 7.4 ± 7.6 6.5 ± 8.7 0.205
sDMARDs 87 (20.1) 58 (20.8) 0.392 73 (16.9) 59 (21.1) 0.697
bDMARDs 84 (19.4) 41 (14.7) 0.007 95 (21.9) 46 (16.5) 0.017
Prednisolone 43 (9.9) 44 (15.8) 0.399 41 (9.5) 39 (14.0) 0.297
BMI (kg/m2)

18.5‒24.9 180 (43.5) 130 (48.3) 0.418† 168 (42.1) 119 (45.8) 0.331†
25‒29.9 175 (42.3) 101 (37.5) 178 (44.6) 101 (38.8)
≥ 30 59 (14.3) 38 (14.1) 53 (13.3) 40 (15.4)

Smoking
Never smoker 193 (44.6) 167 (60.1) ≤ 0.001† 191 (45.2) 168 (60.9) ≤ 0.001†
Ever smoker 240 (55.4) 111 (39.9) 232 (54.8) 108 (39.1)

Pain regions, n 4.4 ± 4.5 5.2 ± 4.8 0.032 4.6 ± 4.7 5.4 ± 4.8 0.033
Pain (0‒10) 3.7 ± 2.5 4.0 ± 2.5 0.155 4.0 ± 2.5 4.1 ± 2.5 0.438
Fatigue (0‒10) 4.4 ± 2.7 4.7 ± 2.8 0.249 4.9 ± 2.7 5.0 ± 2.8 0.516
Global health (0‒10) 3.9 ± 2.3 3.9 ± 2.4 0.812 4.2 ± 2.4 4.1 ± 2.4 0.591
EQ-5D, UK (0‒1) 0.67 ± 0.25 0.67 ± 0.25 0.942 0.65 ± 0.28 0.67 ± 0.25 0.528
BASDAI (0‒10) 3.9 ± 2.2 4.2 ± 2.2 0.059 3.7 ± 2.2 4.0 ± 2.2 0.148
BASFI (0‒10) 3.3 ± 2.5 2.9 ± 2.3 0.066 3.5 ± 2.7 3.0 ± 2.4 0.011
ASES–Pain (10‒100) 51.8 ± 21.7 52.3 ± 21.2 0.764 50.5 ± 21.4 52.7 ± 21.2 0.170
ASES–Symptom (10‒100) 59.0 ± 20.5 58.0 ± 20.5 0.524 58.0 ± 20.5 59.3 ± 21.0 0.401
HADS anxiety (0‒21) 5.8 ± 4.1 5.7 ± 4.0 0.806 5.7 ± 4.4 5.4 ± 4.4 0.402
HADS depression (0‒21) 4.2 ± 3.4 4.3 ± 3.6 0.786 4.3 ± 3.6 4.2 ± 3.8 0.786

Data are shown as mean ± sd or n (%).
sDMARD, synthetic disease-modifying anti-rheumatic drug (salazopyrin, methotrexate); bDMARD, biological disease-modifying
anti-rheumatic drug (Enbrel, Humira, Remicade, and in addition Simponi in 2011); BMI, body mass index; 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.
†Adjusted for all variables in the table.
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not by SpA subgroup, disease duration, BMI, or smok-
ing. Few studies have focused on the development of
chronic pain over time in SpA patients, and to our
knowledge this has been the first study to investigate
risk factors for the development of CWP and the per-
sistence of CWP in AS and USpA, making comparisons
difficult.
The finding that more than 30% of the patients transi-

tioned between the pain groups during the study period is
in line with previous studies investigating risk factors for
development and persistence of CWP in the general popu-
lation (27, 39). This transition could possibly reflect
a variability within the CWP spectrum, with fluctuating
severity of pain and influences of different stressors. It

may also reflect the fluctuating nature of rheumatic dis-
ease, described as flares in AS (40). We also found that
40% of the patients with CRP at baseline had developed
CWP at follow-up. This incidence is almost twice as high
as in reports from the general population (41). Moreover,
subjects with severe back and neck pain have been
reported to have an almost five-fold risk of developing
CWP after 6 years (28). In that study, the authors hypothe-
sized that patients with regional spinal pain may be more
likely to develop CWP compared to patients with periph-
eral pain syndromes, and that this could be an indicator of
a sensitization to painful stimulation (42). In our cohort,
80% of the SpA patients with CRP reported pain in any of
the axial regions of the pain mannequin. A large

Table 2. Characteristics of women (n = 331) and men (n = 381) with spondyloarthritis, 2009 and 2011.

2009 2011

Women Men p Women Men p

Age (years) 51.2 ± 13.6 54.6 ± 12.9 0.001
Disease duration (years) 21.0 ± 13.3 26.3 ± 13.9 ≤ 0.001
Diagnosis delay (years) 8.0 ± 8.3 6.4 ± 7.7 0.014
sDMARDs 71 (21.5) 74 (19.4) 0.727 67 (20.2) 65 (17.1) 0.580
bDMARDs 56 (16.9) 69 (18.1) 0.077 61 (18.4) 80 (21.0) 0.097
Prednisolone 46 (13.9) 41 (10.8) 0.841 45 (13.6) 35 (9.2) 0.259
BMI (kg/m2)

18.5‒24.9 169 (53.5) 141 (38.4) ≤ 0.001† 146 (47.7) 141 (39.9) 0.134†
25‒29.9 107 (33.9) 169 (46.0) 120 (39.2) 159 (45.0)
≥ 30 40 (12.7) 57 (15.5) 40 (13.1) 53 (15.0)

Smoking
Never smoker 185 (55.9) 175 (46.1) 0.009† 187 (57.5) 172 (46.0) 0.002†
Ever smoker 146 (44.1) 205 (53.9) 138 (42.5) 202 (54.0)

Pain regions, n 5.6 ± 4.8 4.0 ± 4.4 ≤ 0.001 5.9 ± 4.9 4.1 ± 4.5 ≤ 0.001
Pain (0‒10) 4.3 ± 2.5 3.4 ± 2.4 ≤ 0.001 4.4 ± 2.4 3.8 ± 2.5 0.003
Fatigue (0‒10) 5.0 ± 2.8 4.1 ± 2.7 ≤ 0.001 5.4 ± 2.7 4.5 ± 2.7 ≤ 0.001
Global health (0‒10) 4.2 ± 2.3 3.6 ± 2.3 0.001 4.3 ± 2.3 3.9 ± 2.4 0.001
EQ-5D, UK (0‒1) 0.65 ± 0.3 0.69 ± 2.3 0.105 0.65 ± 0.3 0.67 ± 0.3 0.450
BASDAI (0‒10) 4.4 ± 2.2 3.7 ± 2.1 ≤ 0.001 4.3 ± 2.2 3.5 ± 2.2 ≤ 0.001
BASFI (0‒10) 3.4 ± 2.4 3.0 ± 2.5 0.300 3.4 ± 2.5 3.2 ± 2.6 0.439
ASES–Pain (10‒100) 52.2 ± 21.6 51.8 ± 21.5 0.817 52.0 ± 21.2 50.8 ± 21.4 0.463
ASES–Symptom (10‒100) 57.5 ± 19.4 59.5 ± 21.3 0.198 58.0 ± 19.6 59.0 ± 21.6 0.556
HADS anxiety (0‒21) 6.1 ± 3.9 5.5 ± 4.2 0.034 5.9 ± 4.4 5.4 ± 4.4 0.161
HADS depression (0‒21) 4.3 ± 3.5 4.2 ± 3.5 0.675 4.1 ± 3.5 4.4 ± 3.8 0.212

Data are shown as mean ± sd or n (%).
sDMARD, synthetic disease-modifying anti-rheumatic drug (salazopyrin, methotrexate); bDMARD, biological disease-modifying
anti-rheumatic drug (Enbrel, Humira, Remicade, and, in addition, Simponi in 2011); BMI, body mass index; 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.
†Adjusted for all variables in the table.

CWP
Unchanged

n = 220, 72% 

CRP
Unchanged
n = 41, 32% 

n = 40, 19%

NCP
Unchanged

n = 139, 65%

n = 34, 16% n = 51, 40%

n = 35, 28% n = 44, 15%

n = 40, 13%

Figure 1. Transition of patients to and from the
pain groups between 2009 and 2011. NCP, no
chronic pain; CRP, chronic regional pain; CWP,
chronic widespread pain.

464 E Mogard et al

www.scandjrheumatol.se



proportion (72%) of the SpA patients reported having
persistent CWP in our study, and this is in accordance
with some previous studies in the general population (27,
39, 43, 44), where CWP persisted in about 50% or more of
the study population.
We found that more pain regions, higher pain inten-

sity, and worse fatigue were possible risk factors for
development to CWP, and for persistence of CWP.
Similar findings, with the number of painful regions
being a predictor of development of CWP in RA (25)
and persistent CWP in the general population, have
been reported previously (27). Our results are also inter-
esting in light of the results of a study investigating
fatigue in AS (45), in which the authors found
a strong association between pain and fatigue, and that
residual levels of pain and fatigue persisted after anti-
inflammatory (anti-tumour necrosis factor) treatment.
Also, in RA, persistent pain, despite effective anti-

inflammatory therapy, has been reported in 10–30% of
patients (46, 47). In addition, a previous study of RA
and chronic pain found that changes between DMARDs
occurred more frequently in patients with chronic pain,
and that more patients with CWP were treated with
long-term corticosteroids, compared to those with no
chronic pain (25). In the same study, inflammatory
parameters such as erythrocyte sedimentation rate and
C-reactive protein, and swollen joint count were less
associated with CWP compared to more pain-related
disease activity variables (28-joint Disease Activity
Score, tender joint count, patient global assessment,
and Health Assessment Questionnaire). As previously
highlighted by Yunus (48), in patients with a chronic
disease such as SpA who report having increasing pain
and fatigue, recognition and thorough evaluation are
very important before increasing medicines such as
biologics or corticosteroids.

Table 3. Results from the multiple logistic regression analysis
with patients who had developed chronic widespread pain at
follow-up (2011), compared to those who still reported no
chronic pain or chronic regional pain.

Variable n OR (95% CI) p

Age (per 1 year) 340 1.02 (1.00–1.04) 0.075
Gender

Men 201 1
Women 139 1.32 (0.80–2.18) 0.276

SpA subgroup
AS 210 1
USpA 130 1.42 (0.85–2.36) 0.179

Disease duration (years) 323 1.00 (0.97–1.02) 0.754
BMI (kg/m2)
18.5–24.9 162 1
25–29.9 132 0.98 (0.57–1.68) 0.941
≥ 30 33 1.36 (0.60–3.10) 0.460

Smoking
Never smoker 191 1
Ever smoker 148 1.25 (0.76–2.07) 0.383

Pain regions, n 340 1.36 (1.20–1.53) ≤ 0.001
Pain (0–10) 339 1.35 (1.20–1.52) ≤ 0.001
Fatigue (0–10) 338 1.25 (1.13–1.38) ≤ 0.001
Global health (0–10) 337 1.35 (1.19–1.54) ≤ 0.001
EQ-5D (0–1) 334 0.05 (0.01–0.19) ≤ 0.001
BASDAI (0–10) 281 1.25 (1.07–1.45) 0.004
BASFI (0–10) 335 1.32 (1.16–1.50) ≤ 0.001
ASES–Pain (10–100) 335 0.97 (0.96–0.99) ≤ 0.001
ASES–Symptom (10–100) 334 0.98 (0.97–0.99) 0.001
HADS anxiety (0–21) 340 1.06 (0.99–1.13) 0.081
HADS depression (0–21) 340 1.10 (1.02–1.19) 0.011

Age, gender, and spondyloarthritis (SpA) subgroup [ankylos-
ing spondylitis (AS) and undifferentiated spondyloarthritis
(USpA)] were included in all analyses, and all other variables
were added separately and controlled for age, gender, and
diagnosis.
BMI, body mass index; EQ-5D, EuroQoL-5 dimensions; BAS-
DAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; ASES,
Arthritis Self-Efficacy Scale; HADS, Hospital Anxiety and
Depression Scale; OR, odds ratio; CI, confidence interval.

Table 4. Results from the multiple logistic regression analysis
with patients who reported having persistent chronic wide-
spread pain at follow-up (2011), compared to those who had
improved to no chronic pain or chronic regional pain.

Variable n OR (95% CI) p

Age (per 1 year) 304 1.02 (1.00–1.04) 0.040
Gender

Men 142 1
Women 162 1.82 (1.06–3.10) 0.029

SpA subgroup
AS 176 1
USpA 128 1.39 (0.80–2.41) 0.237

Disease duration (years) 285 1.01 (0.99–1.04) 0.293
BMI (kg/m2)
18.5–24.9 120 1
25–29.9 118 1.17 (0.65–2.10) 0.607
≥ 30 54 1.19 (0.56–2.50) 0.656

Smoking
Never smoker 145 1
Ever smoker 159 0.89 (0.53–1.51) 0.674

Pain regions, n 304 1.23 (1.12–1.35) ≤ 0.001
Pain (0–10) 304 1.32 (1.16–1.49) ≤ 0.001
Fatigue (0–10) 304 1.26 (1.13–1.40) ≤ 0.001
Global health (0–10) 304 1.33 (1.17–1.51) ≤ 0.001
EQ-5D (0–1) 279 0.21 (0.07–0.63) 0.005
BASDAI (0–10) 283 1.30 (1.12–1.50) ≤ 0.001
BASFI (0–10) 299 1.26 (1.12–1.42) ≤ 0.001
ASES–Pain (10–100) 301 0.98 (0.97–0.99) 0.007
ASES–Symptom (10–100) 299 0.98 (0.96–0.99) 0.002
HADS anxiety (0–21) 303 1.07 (1.00–1.14) 0.036
HADS depression (0–21) 303 1.09 (1.01–1.17) 0.034

Age, gender, and spondyloarthritis (SpA) subgroup [ankylos-
ing spondylitis (AS) and undifferentiated spondyloarthritis
(USpA)] were included in all analyses, and all other variables
were added separately and controlled for age, gender, and
diagnosis.
BMI, body mass index; EQ-5D, EuroQoL-5 dimensions; BAS-
DAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; ASES,
Arthritis Self-Efficacy Scale; HADS, Hospital Anxiety and
Depression Scale; OR, odds ratio; CI, confidence interval.
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Patients with worse health status, worse disease activ-
ity, worse physical function, less self-efficacy in handling
pain and symptoms, and higher anxiety and depression
scores had a higher risk of development to CWP (although
this only approached significance for anxiety) and of hav-
ing persistent CWP in this study. These results are in line
with findings in the general population, where develop-
ment and persistence of CWP were found to be predicted
by both physical and psychological factors (49). Persistent
pain, regardless of type of pain, has previously been
reported to affect pain-processing areas in the brain, with
consequences for cognitive and emotional factors (50).
In the present study, older age and female gender

were associated with persistent CWP, but not with
development to CWP from NCP initially or CRP initi-
ally. These results are both in accordance with, and
conflict with studies in the general population, in
which age and female gender were either identified or
rejected as possible risk factors for transitioning to
CWP from CRP initially (27, 28), or in which age and
male gender were found to be protective factors for
persistent CWP (43). The differences in study popula-
tions, designs, and the classification criteria used for
CWP (the ACR definition or the Manchester definition)
may account for the conflicting results. It is well known
that more women than men report having CWP, as was
also found in our study, where female gender was
a predictor of persistent CWP but not of development
of CWP; this finding may partly explain the female
predominance in prevalence estimates of CWP.
In addition, neither smoking nor BMI predicted devel-

opment to CWP or persistent CWP in the present study.
These results are in conflict with a study in the general
population, where both previous smoking and obesity pre-
dicted persistent CWP (43). We also included SpA sub-
group (AS and USpA) in the basic model for each logistic
regression analysis, but it was not identified as a risk factor.
This may be explained by the fact that patients with AS,
which typically represents one end of the SpA spectrum,
and those with USpA, which is a more variable disease with
a blend of SpA features at the other end of the spectrum
(13), often report having similar disease burden. In the
present study, our intention was to study CWP as this is
a requirement for the FM diagnosis, the more severe part of
the CWP spectrum, and therefore important to evaluate. In
addition to CWP, a diagnosis of FM requires a physical
examination.
The strengths of this study include the longitudinal data

and the relatively large study population. The pain mea-
sures are validated, well-known, and standardized self-
reported measures that are often used in clinical practice.
There are also some limitations to consider in the study,
one of which is that the relatively low response rate may
have introduced bias and affected the generalizability, as in
other questionnaire-based surveys (4, 43). There is also
a need for more formal guidelines in the setting of SpA
diagnoses in the clinic. In this study, the patients were

included on the basis of the ICD-10 codes for AS or
USpA, and not the more recent Assessment of Spondylo-
Arthritis international Society (ASAS) classification cri-
teria for axSpA. The clinical visits were patient driven, and
the ICD-10 diagnosis was a result of the individual physi-
cian’s judgement, which may have caused misclassifica-
tion. However, we found few differences between the AS
andUSpAgroups, and SpAdiagnosis did not predict either
development to or persistence of CWP. Symptoms such as
chronic back pain, stiffness, and fatigue are common in
both SpA and CWP. In the present study, the prevalence
rates of CWP were based on the common ACR definition
of CWP. With this definition, a wider spectrum with cases
of less severe CWP may also have been included, in
comparison to the case if the more stringent Manchester
definition had been used. The study lacked information on
medication for treating pain, anxiety, or depression, and
the information available on anti-inflammatory medica-
tions as described in Tables 1 and 2 was self-reported
data regarding sDMARDs, bDMARDs, and prednisolone.

Conclusion

The development and persistence of concomitant CWP
in SpA is complex. We found that the prevalence of
CWP remained high over time and that the risk factors
for development of CWP and persistence of CWP were
similar, and included pain, fatigue, and different aspects
of health. Since CWP develops and persists more often
in patients with SpA, special attention to risk factors
and pain development is essential in the clinic, includ-
ing knowledge regarding treatment strategies for both
the inflammatory- and the non-inflammatory-driven
pain. Further research on concomitant CWP in SpA is
needed to better understand the complex interactions
driving the spread and persistence of CWP.
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