
Relationship Between Psychiatric Status, Self-Reported
Outcome Measures, and Clinical Parameters in
dyloarthritis
Axial Spon
, M

factor associated with depression but not anxiety in axSpA. These

findings suggest that psychological status should be examined while

assessing patients with axSpA including AS and nr-axSpA.

inflammatory markers
sedimentation rate [ESR
damage between patien

Editor: Samy Slimani.
Received: July 22, 2014; revised: November 12, 2014; accepted: November
13, 2014.
From the Division of Rheumatology (GK, EK, SO), Department of Physical
Medicine and Rehabilitation, Faculty of Medicine, Erciyes University,
Kayseri, Turkey.
Correspondence: Gamze Kilic, MD, Erciyes Üniversitesi Tıp Fakültesi,
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Abstract: This article aims to compare the risks of depression and

anxiety in patients with ankylosing spondylitis (AS) and nonradio-

graphic axial spondyloarthritis (nr-axSpA) and investigate the relation-

ship among self-reported outcome measures, clinical parameters, and

physical variables of patients with axSpA.

Patients with axSpA were recruited from Erciyes Spondyloarthritis

Cohort. The patients met Assessment of Spondyloarthritis International

Society classification criteria for axial SpA and were assessed in a cross-

sectional study design for visual analog scale (VAS) pain, Bath Anky-

losing Spondylitis Disease Activity Index (BASDAI), Bath Ankylosing

Spondylitis Functional Index (BASFI), Ankylosing Spondylitis Quality

of Life questionnaire (ASQoL), and Ankylosing Spondylitis Disease

Activity Score–C-reactive protein (ASDAS-CRP). Psychological status

was evaluated using the hospital anxiety and depression scale (HADS).

Multivariate logistic regression analysis was applied to determine the

associations between psychological variables and clinical parameters

after adjusting for confounding variables.

Of the 316 patients (142 nr-axSpA, 174 AS), 139 (44%) had high

risk for depression (HADS-D score �7) and 71 (22.5%) for anxiety

(HADS-A score �10). HADS-D and HADS-A scores were similar

between patients with AS and nr-axSpA. Patients with high risk for

depression and anxiety had higher scores in BASDAI, BASFI, and

ASDAS-CRP, and also poorer scores in VAS pain and ASQoL. Multi-

variate logistic regression analysis showed that the ASDAS-CRP,

ASQoL, BASDAI, as well as educational level were factors associated

with the risk of depression whereas the ASQoL and educational level

were factors associated with the risk of anxiety.

Patients with nr-axSpA and AS have similar burden of psychologi-

cal distress. The quality of life (ASQoL) and educational level were

factors associated with the risk of both depression and anxiety whereas

disease activity (BASDAI and ASDAS-CRP) was the independent risk
D, and Salih Ozgocmen, MD

(Medicine 93(29):e337)

Abbreviations: AS = Ankylosing spondylitis, ASDAS-CRP =

Ankylosing Spondylitis Disease Activity Score-CRP, ASQoL =

Ankylosing Spondylitis Quality of Life questionnaire, axSpA =

Axial spondyloarthritis, BASDAI = Bath Ankylosing Spondylitis

Disease Activity Index, BASFI = Bath Ankylosing Spondylitis

Functional Index, BASMI = Bath Ankylosing Spondylitis

Metrology Index, CRP = C-reactive protein, ESR = erythrocyte

sedimentation rate, HADS-A = hospital anxiety depression scale-

anxiety, HADS-D = hospital anxiety depression scale-depression,

nr-axSpA = nonradiographic axial spondyloarthritis, SI =

sacroiliac, VAS = visual analog scale.

INTRODUCTION

A xial spondyloarthritis (axSpA) is a chronic progressive
inflammatory disease characterized by predominant invol-

vement of the axial skeleton. The concept of axSpA embraces
the nonradiographic axial SpA (nr-axSpA) (without definitive
radiographic sacroiliitis on x-ray examination) and ankylosing
spondylitis (AS) (with radiographic sacroiliitis according to the
modified New York criteria).1

In axSpA, inflammatory low back pain is the leading
symptom and a significant number of patients might have
structural damage or radiographic progression resulting in
loss of lumbar lordosis, thoracic kyphosis, reduced spinal
mobility, compensatory hip flexion deformities, or restriction
in chest wall motion. Moreover, several symptoms and clinical
features (ie, reduced spinal mobility, stiffness, pain, and fatigue)
may significantly contribute to the functional impairment,
reduced quality of life, sleep disturbances, workforce decline,
and psychological distress especially depression and anxiety.2–5

Because of the fact that axSpA usually starts in early adulthood
(<45 years), the impact of the disease on different aspects of life
(career, family, and social life) can be considerably lifelong.

Psychological distress including depressive and anxiety
symptoms is frequently reported in patients with various rheu-
matic disorders and is considered to be important with regard to
outcome measurements. For instance, the reported prevalence
of depression in AS changes between 20% to 55.5%.6,7

Until now, a few studies have reported a significant
association between the psychological status and functional
limitation, health-related quality of life, and disease activity
in AS.3,4,8,9 Additionally, a number of studies have highlighted
significant differences in several clinical aspects including
baseline characteristics (gender distribution, human leukocyte
antigen B27), functional impairment, spinal mobility, level of
(C-reactive protein [CRP] or erythrocyte
]), spinal inflammation, and radiographic

ts with nr-axSpA and AS.10–12 According
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to those studies, functional impairment (assessed by Bath Anky-
losing Spondylitis Functional Index [BASFI]), spinal mobility
(assessed by Bath Ankylosing Spondylitis Metrology Index
[BASMI]), as well as spinal inflammation tended to be less
severe in patients with nr-axSpA than AS, despite having similar
disease activity status. However, to the best of our knowledge, no
prior study compared the psychological status of patients with AS
and nr-axSpA. Therefore, the aim of this study was to compare
the depression and anxiety risks in patients with AS and nr-axSpA
and investigate the associations among self-reported outcome
measures, clinical parameters, and physical variables of patients
with axSpA.

MATERIALS AND METHODS
Patients with axSpA were recruited from Erciyes Spondy-

loarthritis Cohort between 2009 and 2014. This cohort consisted
of patients who were consecutively included from our outpatient
clinic and who met Assessment of Spondyloarthritis Inter-
national Society classification criteria for axSpA.1 All of the
recruited patients were evaluated for evidence of radiographic
sacroiliitis. In order to reduce bias, digital sacroiliac (SI) joint
radiographs were anonymized by using picture archiving and
communication system software and blindly evaluated by 3
rheumatologists. A radiograph of the SI joints was marked
positive for sacroiliitis if 2 of 3 readers agreed according to
the modified New York criteria. Patients without definite radio-
graphic sacroiliitis on x-ray examination were defined as nr-
axSpA and patients with definite radiographic sacroiliitis
according to the modified New York criteria were defined as
AS. The study protocol was approved by the local Ethics
Committee of our institution. Demographic characteristics and
anthropometric measurements were evaluated in all patients.

All of the assessments including the anthropometric
measurements were made by the same physician (G.K.) and
standardized case report forms were filled out. Clinical assess-
ments, blood sampling, and questionnaires were done within 2
days of enrollment and the baseline values were used in
the analyses.

Assessment of Disease Status
Disease activity was assessed by using ASDAS-CRP and

the Turkish version of Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI).13,14 The Turkish versions of BASFI
and Ankylosing Spondylitis Quality of Life questionnaire
(ASQoL) were used to assess functional status and quality of
life.15,16 Spinal limitation was assessed by using the BASMI.17

ESR (mm/h) and CRP (mg/L) levels were also obtained.

Assessment of Psychological Status
Psychological status was evaluated by using Hospital

Anxiety and Depression Scale (HADS) including the depression
(HADS-D) and anxiety (HADS-A) subscales.18 This is a Likert-
type self-reported scale that comprises 14 items: 7 items for
depression symptoms and the 7 items for anxiety symptoms.
Each item is scored between 0 (no distress) and 3 (maximum
distress) and higher scores reflect greater level of depression or
anxiety risk. HADS can be used efficiently to identify cognitive
processes independent of somatic symptoms associated with
anxiety or depressive in the general population. Also, the scale
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is easy to apply in clinical practice and takes only a few
minutes.19 The HADS was developed by Zigmond and Snaith.18

Until now, the HADS has been translated into various languages
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including Arabic, Chinese, Danish, Turkish, Dutch, Finnish,
French, German, Hebrew, Hungarian, Italian, Japanese, Korean,
Norwegian, Portuguese, Spanish, Swedish, Thai, and Urdu. The
HADS has been widely used in various patient population
(patients with cancer, traumatic brain injury, cardiac disorders,
stroke, intellectual disabilities, hepatitis, diabetes mellitus, epi-
lepsy, chronic obstructive pulmonary disease, Parkinson dis-
ease, chronic pain, amputations, spinal cord injury, and several
rheumatic diseases).19 A number of previous studies assessed
psychometric properties of HADS.20 According to most of those
studies HADS has good reliability and validity as indicated by
high internal consistency (Cronbach a) ranging from 0.68 to
0.93 for the anxiety and 0.67 to 0.90 for the depression subscales
and good discriminative ability for assessing anxiety and
depression.20,21 Score for each subscale (anxiety and depres-
sion) can range from 0 to 21. Scores for the entire scale
(emotional distress) range from 0 to 42.

The validity and reliability of the Turkish version was
determined by Aydemir et al.22 We used a cut-off point of �10
to define the anxiety subgroup, and �7 to define the depressed
subgroup as reported by Aydemir et al.22

STATISTICAL ANALYSIS
Statistical analysis was performed using Statistical Pack-

age for Social Sciences (SPSS 20.0; IBM, Armonk, NY) soft-
ware. Results are expressed as mean� standard deviations or
percentages unless indicated otherwise. The normal distribution
of variables was tested by the Kolmogorov–Smirnov test.
Subgroup comparisons of patients with nr-axSpA and AS were
performed using t test. Differences in categorical variables were
assessed by the x2 or Fisher exact test. Relationship between
parameters (all were normally distributed) was analyzed by
using Pearson correlation coefficients. The variables that were
biologically meaningful (such as demographics or having nr-
axSpA or AS) or that had a P value<0.25 on univariate analysis
were subjected to a stepwise multivariate logistic regression
analysis to determine which factors were independent predic-
tors of depression or anxiety risk in patients with axial SpA.23

Adjusted odds ratios were recorded with a 95% confidence
interval for each. Unless stated otherwise, statistical signifi-
cance was set at a P value of <0.05.

RESULTS
Demographic and clinical characteristics of the patients

(199 M, 117 F) with axSpA are given in Table 1. Of the 316
patients (142 nr-axSpA, 174 AS) with axial SpA, 139 (44%) had
high risk for depression and 71 (22.5%) for anxiety. There was
no significant difference in HADS-D and HADS-A scores, and
the percentages of patients with higher risks of depression/
anxiety between AS and nr-axSpA (Table 2). Patients having a
high risk of depression were predominantly female (58.3%) in
the nr-axSpA group whereas predominantly male (72.2%) in the
AS group. Patients having a high risk of anxiety were pre-
dominantly female (57.1%) in the nr-axSpA group whereas
predominantly male (69.4%) in the AS group. Comparison
between the subgroups of nr-axSpA and AS for the measured
parameters is shown in Table 2.

Patients having high risks of depression (HADS-D score
�7) and anxiety (HADS-A score �10) had higher scores in
BASDAI, BASFI, and ASDAS-CRP, and also poorer scores in
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visual analog scale (VAS) pain and ASQoL. Clinical and
laboratory results of axSpA patients with and without depres-
sion/anxiety are given in Table 3.
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TABLE 1. Demographic Characterizations, Clinical Para-
meters, and Laboratory Result of the Patients With Axial
Spondyloarthritis (Mean� SD)

Parameters Axial SpA (n:316)

Age, y 36.3� 9.47
Sex, n (%) (M/F) 199 (62.97%)/117 (37.03%)
Duration since diagnosis, y 4.24� 3.99
BASFI 2.54� 2.32
BASDAI 3.60� 2.34
BASMI 2.28� 1.86
ASQoL 7.51� 5.32
ASDASCRP 2.68� 1.03
VAS pain, mm 42.9� 39.9
ESR, mm/h 20.92� 20.09
CRP, mg/L 14.88� 21.06
HADS-D 6.29� 4.09
HADS-A 6.70� 4.45
Educational level, n (%)

Illiterate/primary or
secondary school

15 (4.7%)

High school, college 218 (69%)
University 83 (26.3%)

ASDAS-CRP¼Ankylosing Spondylitis Disease Activity Score–C-
reactive protein, ASQoL¼Ankylosing Spondylitis Quality of Life
questionnaire, BASDAI¼Bath Ankylosing Spondylitis Activity Dis-
ease Activity Index, BASFI¼Bath Ankylosing Spondylitis Functional
Index, BASMI¼Bath Ankylosing Spondylitis Metrology Index,
CRP¼C-reactive protein, ESR¼ erythrocyte sedimentation rate, F ¼
female, HADS-A¼ hospital anxiety depression scale-anxiety, HADS-
D¼ hospital anxiety depression scale-depression, M¼male, SD ¼
standard deviation, VAS¼ visual analog scale.

TABLE 2. Comparison Between Nonradiographic Axial Spondylo
Parameters

nr-axSpA (n¼ 142)

Age, y 33.94
VAS pain 4.42
BASDAI 3.77
BASMI 1.58
BASFI 2.17
HADS-A 7.39
HADS-D 6.19
ASQoL 7.55
ASDAS-CRP 2.61
ESR, mm/h 19.64
CRP, mg/L 13.16
HADS-D score <7, n (%) 82 (57.7)
HADS-D score �7, n (%) 60 (42.3)
HADS-A score <10, n (%) 107 (75.4)
HADS-A score �10, n (%) 35 (24.6)

ASDAS-CRP¼Ankylosing Spondylitis Disease Activity Score–C-re
questionnaire, BASDAI¼Bath Ankylosing Spondylitis Activity Disease A
BASMI¼Bath Ankylosing Spondylitis Metrology Index, CRP¼C-reactiv
A¼ hospital anxiety depression scale-anxiety, HADS-D¼ hospital anxiety de
spondyloarthritis, VAS¼ visual analog scale.
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Both HADS-D and HADS-A scores positively correlated
with ASQoL, BASDAI, BASFI, VAS pain, and ASDAS-CRP
but not with acute phase reactants (CRP and ESR). Furthermore,
educational level of the patients had negative correlations with
HADS-D and HADS-A scores. The correlation coefficients are
shown in Table 4.

Multivariate logistic regression analysis revealed that
ASDAS-CRP, ASQoL, BASDAI, and education level were
independent risk factors associated with the risk of depression
(Table 5) whereas the ASQoL and educational level were the
independent risk factors associated with the risk of anxiety
(Table 5). Having nr-axSpA or AS did not seem to be an
independent risk factor for either depression or anxiety. This
was analyzed by entering this subgrouping variable into the
multivariate regression analysis as a potential factor for the risk
of depression or anxiety.

DISCUSSION
To our knowledge, this is the first study assessing the

psychological status in axial SpA and comparing the patients
with AS and nr-axSpA. The results of this study revealed that
patients with nr-axSpA and AS have similar burden of psycho-
logical distress. Also multivariate logistic regression analysis
showed that disease activity, quality of life, and educational
level were factors associated with the risk of depression or
anxiety in axSpA. The psychological variables, specifically
depression and anxiety, had close relationship with disease
activity, functional limitations, and quality of life in patients
with axSpA.

Major depression is prevalent in patients with chronic
medical illnesses and it is associated with increased health-risk

Psychiatric Status of Axial Spondyloarthritis
behavior such as overeating, sedentary lifestyle, and smoking,
which may also increase the risk of incidence of medical
illnesses.24 Chronic medical diseases may contribute to the

arthritis and Ankylosing Spondylitis Groups for the Measured

AS (n¼ 174) P

38.25 <0.0001
4.22 0.64
3.46 0.24
2.89 <0.0001
2.87 0.006
6.69 0.70
6.45 0.57
7.58 0.25
2.76 0.21

22.26 0.25
16.54 0.17

95 (54.6) 0.57
79 (45.4)

138 (79.3) 0.40
36 (20.7)

active protein, ASQoL¼Ankylosing Spondylitis Quality of Life
ctivity Index, BASFI¼Bath Ankylosing Spondylitis Functional Index,
e protein, ESR¼ erythrocyte sedimentation rate, F¼ female, HADS-
pression scale-depression, M¼male, nr-axSpA¼ nonradiographic axial
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TABLE 3. Clinical and Laboratory Results in Patients With Axial Spondyloarthritis With and Without Depression or Anxiety
(Mean� SD)

Depression Anxiety

HADS-D
Score <7

HADS-D
Score �7 P

HADS-A
Score <10

HADS-A
Score �10 P

Age, y 37.10� 9.76 35.30� 8.95 0.092 36.40� 9.74 35.98� 8.38 0.741
Duration since diagnosis 4.26� 5.45 4.24� 5.26 0.978 4.23� 5.39 4.31� 5.29 0.911
Gender, F, n (%) 60 (33.90) 57 (41.0) 0.194 86 (35.1) 31 (43.7) 0.188
ASQoL 5.36� 4.47 10.34� 5.00 <0.0001 6.32� 4.9 11.83� 4.43 <0.0001
CRP, mg/L 15.82� 22.61 13.99� 19.20 0.452 15.74� 22.0 12.15� 17.48 0.165
ESR, mm/h 20.01� 21.18 22.36� 18.77 0.303 20.96� 20.66 21.03� 18.18 0.979
VAS pain 3.84� 4.80 4.90� 2.55 0.013 3.98� 4.28 5.32� 2.49 0.001
BASDAI 2.80� 2.11 4.61� 2.19 <0.0001 3.23� 2.23 4.82� 2.25 <0.0001
BASFI 1.88� 1.97 3.40� 2.45 <0.0001 2.21� 2.22 3.66� 2.34 <0.0001
BASMI 2.09� 1.79 2.54� 1.93 0.047 2.21� 1.81 2.53� 2.01 0.265
ASDAS-CRP 2.47� 1.01 2.96� 0.97 <0.0001 2.59� 1.02 3.03� 0,96 0.001

ASDAS-CRP¼Ankylosing Spondylitis Disease Activity Score-CRP, ASQoL¼Ankylosing Spondylitis Quality of Life questionnaire, BAS-
DAI¼Bath Ankylosing Spondylitis Activity Disease Activity Index, BASFI¼Bath Ankylosing Spondylitis Functional Index, BASMI¼Bath

R¼
SD
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development of physiologic distress, functional impairment,
indirect pathophysiologic effects (increased cytokine levels
or other inflammatory factors), or changes in biologic variables
(eg, activation of hypothalamic–pituitary–adrenal axis and
autonomic nervous system).25–27 Several studies have also
reported the negative impact of depression and/or anxiety on
chronic medical diseases, including poor adherence to self-care

Ankylosing Spondylitis Metrology Index, CRP¼C-reactive protein, ES
scale-anxiety, HADS-D¼ hospital anxiety depression scale-depression,
regimens (diet, exercise, and quitting smoking) and medical
treatment recommendations. Depression and anxiety were also
found to be risk factors for increased burden of physical

TABLE 4. Correlation Between the Psychological Scores and
the Clinical and Laboratory Results in Patients With Axial
Spondyloarthritis

Variables HADS-D HADS-A

HADS-A 0.68
��

HADS-D 0.68
��

VAS pain 0.18
��

0.23
��

BASDAI 0.41
��

0.46
��

BASMI 0.13
�

0.09
BASFI 0.38

��
0.39
��

ASQoL 0.55
��

0.59
��

ESR, mm/h 0.07 0.09
CRP, mg/L �0.006 �0.01
Education level �0.25

�� �0.19
��

ASDAS-CRP 0.30
��

0.31
��

ASDAS-CRP¼Ankylosing Spondylitis Disease Activity Score-
CRP, ASQoL¼Ankylosing Spondylitis Quality of Life questionnaire,
BASDAI¼Bath Ankylosing Spondylitis Activity Disease Activity
Index, BASFI¼Bath Ankylosing Spondylitis Functional Index, BAS-
MI¼Bath Ankylosing Spondylitis Metrology Index, CRP¼C-reactive
protein, ESR¼ erythrocyte sedimentation rate, HADS-A¼ hospital
anxiety depression scale-anxiety, HADS-D¼ hospital anxiety depres-
sion scale-depression, VAS¼ visual analog scale.

�
Correlation is sig-

nificant at the 0.05 level.
��

Correlation is significant at the 0.01 level.
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symptom, decreased quality of life, poorer treatment outcomes,
repeated medication changes, or polypharmacy as well as
increased health care costs in patients with chronic medical
diseases.24–28

The impact of chronic rheumatic disease on the physio-
logic status is an important concern for both research and
clinical care. Psychological distress including depression and
anxiety symptoms is more common (about 2-fold) in patients
with rheumatic diseases when compared with the general
population.26 The course of axSpA is usually progressive and
leads to poorer health-related quality of life (ie, fatigue, sleep
disturbances, stiffness, and chronic pain), functional impair-
ment, workforce decline, and psychological distress especially
depression and anxiety over time.

Psychological distress is important in determining the
outcome in patients with AS. Until now, a few studies showed
that there was a close association between physiologic status
and measures of self-reported disease activity, functional status,
and health-related quality of life in AS.3,4,8,9 In a longitudinal
study of 89 patients with AS, Martindale et al3 reported that
disease status scores including BASDAI, BASFI, and BASMI
were significantly correlated with anxiety, depression, intern-
ality, and health status. However, in those studies, demographic
and medical variables that had significant effects on psycho-
logical factors were not assessed by multivariate analysis and
relatively small sample sizes were used. Brionez et al4,8

assessed the role of psychological factors in self-reported
disease activity and functional limitation in a sample of 294
patients with AS by controlling for demographic and medical
variables within 2 separate studies. They found that there was a
significant correlation between BASDAI/BASFI and psycho-
logical variables including arthritis helplessness, passive cop-
ing, and depression. However, in those studies, the impact of
anxiety on self-reported measures was not assessed. Baysal
et al9 examined the impact of anxiety and depression (measured

erythrocyte sedimentation rate, HADS-A¼ hospital anxiety depression
¼ standard deviation.
by HADS) on both disease activity and quality of life in 243
patients with AS. They indicated that HADS-D, HAQ-S, VAS
pain score, and ESR were independent risk factors for higher

Copyright # 2014 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 5. ORs and 95% CIs for the Factors Influencing Depression and Anxiety Risk in Patients With Axial Spondyloarthritis

Independent Factors

Factors for Depression Factors for Anxiety

OR 95% CI P OR 95% CI P

ASDAS-CRP 2.476 1.062–5.776 0.036 — — —

ASQoL 1.222 1.121–1.331 <0.0001 1.329 1.179–1.497 <0.0001
BASDAI 3.194 1.379–7.398 0.007 — — —

Education level
University 1 1
Illiterate/primary or secondary school 6.650 1.360–32.510 0.019 9.307 1.393–62.187 0.021

eac
tivi
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anxiety scores but that HADS-A and ASQoL were independent
risk factors for higher depression scores. However, they did not
assess ASDAS-CRP that is currently being used as an outcome
measure, already taking the place of BASDAI.

Findings from our cohort indicated that both HADS-D and
HADS-A scores correlated with BASDAI, BASFI, ASQoL,
VAS pain, and ASDAS-CRP in axSpA. BASMI scores corre-
lated only with HADS-D scores but with lowest coefficients. In
contrast, there was no significant correlation between psycho-
logical status of the patients and the inflammatory markers.
These findings are noteworthy and indicate that BASDAI,
BASFI, and ASQoL (widely used patient-reported outcome
measures) may be influenced by the psychological variables.
Therefore, clinicians should also be advised to take into account
the psychological status of their patients with axSpA while
assessing the self-reported outcome measures.

In our study, ASDAS-CRP was shown to be an indepen-
dent risk factor for depression. This finding is also important
since ASDAS is a composite disease activity index that contains
patient-reported outcome data (BASDAI: back pain, peripheral
pain/swelling morning stiffness, and patient’s global assess-
ment) and also objective signs of inflammation (ESR or CRP).
The ASQoL, a disease-specific quality-of-life questionnaire,
has also been shown to be closely associated with the
psychological status.

According to the study by Bjelland et al,29 there is a
significant association between low educational level and the
anxiety/depression measures. Similarly, we observed that the
educational level of the patients had a negative correlation with
both HADS-D and HADS-A scores. Furthermore, lower edu-
cation level was an independent risk factor for anxiety and
depression in patients with axSpA. Higher educational level
may be associated with better socioeconomic status and coping
ability with disease-related problems. Previous study by Rous-
sou et al30 showed that patients from higher occupational group
had less disease activity, lower pain, and depression than
patients from the lowest occupational group. Unfortunately,
we did not assess the occupational or socioeconomic status of
the patients in our study and this may be considered as
a limitation.

In this study, we confirmed a similar burden of disease
activity as measured by the BASDAI and ASDAS-CRP
between patients with AS and nr-axSpA. However, functional
limitation (BASFI) and spinal mobility (BASMI) were less

ASDAS-CRP¼Ankylosing Spondylitis Disease Activity Score–C-r
tionnaire, BASDAI¼Bath Ankylosing Spondylitis Activity Disease Ac
impaired in patients with nr-axSpA compared with patients
having AS. In accordance with the previous studies,10,11,31 the
nr-axSpA population enrolled in this study was younger and had

Copyright # 2014 Wolters Kluwer Health, Inc. All rights reserved.
a greater proportion of women compared with the AS popu-
lation. Health-related quality of life (ASQoL), educational
levels, and levels of acute-phase reactants (CRP and ESR) in
patients with nr-axSpA and AS were similar. Interestingly, we
showed, for the first time, that there was no major differences
concerning the risk of anxiety and depression between patients
with AS and nr-axSpA. Based on these results, we suggest that
patients with nr-axSpA and AS may have similar burden of
psychological distress.

Our study also has some limitations. Because of the cross-
sectional design of this study, it is difficult to discern whether
the burden of psychological distress is a consequence of the
adverse impact of the disease-related problems, underlying
inflammatory processes, or other factors associated with having
a chronic disease in axSpA. Moreover, we could not assess the
psychometric variables and personality characteristics of the
patients in a more detailed way.

In conclusion, patients with nr-axSpA and AS have similar
burden of psychological distress. ASDAS-CRP, ASQoL, BAS-
DAI, and educational level are associated with psychological
distress in patients with axSpA. Therefore, psychological status
should not be overlooked in the assessment of patients with axSpA.
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