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Abstract 
Psychological burden, such as depression and anxiety, may be associated with axial spondyloarthritis (axSpA) and poor 
prognosis of nonspecific low back pain (NSLBP). Non-pharmacological therapy is a substantial part of the management of both 
illnesses. Our study describes the psychological outcomes in patients with axSpA and NSLBP who were actively looking for 
non-pharmacological therapy. A total of 60 participants (34 with axSpA and 26 with NSLBP) were included in this cross-sectional 
study. Anxiety and depression were examined using the Beck Anxiety Inventory (BAI) and Beck Depression Inventory (BDI-II), 
respectively. The relationships between BAI and BDI-II and quality of life (EQ-5D), pain intensity (NRS pain), disease activity (AS 
disease activity score, ASDAS-CRP), and function (Bath AS Functional Index, BASFI) were determined. The intensity of anxiety 
and depression did not differ between patients with and without axSpA. In both, axSpA and NSLBP, BAI, and BDI-II scores 
were inversely correlated with EQ-5D, R = −0.268 (P ˂ .05) and R = −0.486 (P ˂ .0001), respectively. We found a variation in the 
relationship between pain intensity and psychological outcomes in NSLBP and axSpA. The pain intensity score was correlated 
with the BDI-II (R = 0.542, P = .001) and BAI (R = 0.489, P = .003) scores only in patients with axSpA. In patients with axSpA, BAI 
was inversely correlated with disease duration (R = −0.356, P = .039) and positively correlated with increased disease activity and 
poor function, ASDAS-CRP (R = 0.431, P = .012) and BASFI (R = 0.621, P ˂ .0001) scores. The ASDAS-CRP score was positively 
correlated with BDI-II (R = 0.562, P = .001), and both disease activity and female sex were identified as risk factors for poor BDI-II 
outcomes in axSpA patients according to multiple regression analysis. Experiences of anxiety and depression seem to be similar 
for patients with axSpA and NSLBP in this selected group of participants. However, pain intensity may influence psychological 
outcomes, mainly in patients with axSpA. Disease activity, impaired function, and female sex were risk factors for anxiety and 
depression in patients with axSpA.

Abbreviations: AS = ankylosing spondylitis, ASDAS-CRP = AS disease activity score, axSpA = axial spondyloarthritis, BAI = 
Beck Anxiety Inventory, BASFI = Bath AS Functional Index, BDI-II = Beck Depression Inventory, bDMARDs = biologic disease 
modifying drugs, BMI = body mass index, CRP = C-reactive protein, DMARDs = disease modifying drugs, EQ-5D = 5-dimensional 
European Quality of Life questionnaire, LBP = low back pain, nr-axSpA = non-radiographic axial spondyloarthritis, NRS = numeric 
rating scale, NSAIDs = non-steroidal anti-inflammatory drugs, NSLBP = nonspecific low back pain.

Keywords: axial spondyloarthritis, depression, nonspecific low back pain, pain, supervised group-based physiotherapy
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1. Introduction
Axial spondyloarthritis (axSpA) is a chronic inflammatory dis-
order affecting the axial skeleton, peripheral joints, entheses, 
and several extra-articular locations, such as the uvea, skin, or 
bowel.[1] All axSpA disease manifestations, particularly the daily 
experience with pain and stiffness, have a serious impact on 
the mobility of patients and their quality of life. AxSpA diag-
nosis comprises two subgroups of the disease classified by the 
Assessment of SpondyloArthritis International Society: non-ra-
diographic (nr)-axSpA and ankylosing spondylitis (AS).[2] Both 
of these subgroups express similar disease burdens, such as 
disease activity requiring adequate therapy,[3] but patients with 
AS express higher levels of systemic and local inflammatory 
changes, worse functional impairment, increased uveitis occur-
rence[4] and radiographic changes in the sacroiliac joints.[5]

With regard to disease onset in early adulthood and the 
chronic course of the disease, the impact on disease outcomes 
has been demonstrated by several comorbidities, such as cardio-
vascular or neurological diseases.[6] Psychological distress has 
not been associated with the outcomes of axSpA for a long time; 
however, in 1993, Barlow et al uncovered depressive symptoms 
in one-third of AS patients.[7] Further studies demonstrated a 
very close relationship between two psychological difficulties, 
depression and anxiety, and disease activity and mobility in AS 
patients.[8] Importantly, depression has been identified as a risk 
factor for impaired mobility and reduced quality of life in axSpA 
patients.[9] Depression appears to occur more frequently in AS 
patients than in healthy subjects.[10] The incidence of depressive 
disorder in AS seems to be 2.2 times higher than in the general 
population,[11] and depression may accompany axSpA in 11% 
to 64% of patients without any significant differences between 
the two radiographic forms.[12] Similarly, increased anxiety has 
been found in 16% to 20% of patients with axSpA and has been 
associated with higher disease activity.[13,14]

Back pain due to non-inflammatory reasons usually manifests 
as low back pain (LBP). LBP is a very common health problem, 
while it may occur in teenagers,[15] LBP is more prevalent during 
adulthood and in elderly populations.[16] Back pain may be gen-
erated by various spinal structures, such as ligaments and para-
vertebral muscles; biomechanical stress usually results in the 
onset of symptoms. The exact causes of LBP, however, may not 
be precisely determined, and the term nonspecific LBP (NSLBP) 
describes the pain or discomfort in the area of the posterior part 
of the body localized between the gluteal area and the lower 
ribs.[17] Although LBP may occur as one episode with full recov-
ery within 6 weeks, in up to 23% of cases, chronicity may be 
found.[18] Psychosocial factors, including depression and anxiety, 
have been found to be more common in NSLBP patients[16] and 
could be predictors of chronicity, poor therapeutic response and 
disability.[19]

Although the back pain may be the dominant sign of both, 
axSpA and NSLBP, the pathological background is different. In 
axSpA but not in NSLBP, the inflammation is the key pathologi-
cal moment inducing pain. On the other hand, the muscle imbal-
ances as reaction to the primary pathologic event may be similar 
in both, axSpA and NSLBP. For axSpA and LBP, the beneficial 
effects of non-pharmacological therapeutic options, particu-
larly physiotherapy, have been validated in several studies.[20,21] 
Although some axSpA and NSLBP patients are not comfortable 
with their active participations and do not use the physiother-
apy, many of them actively look for opportunities to improve 
their health. As NSLBP may manifest as one or more episodes 
of back pain, axSpA is a chronic disease with consequences of 
quality life including mental health. Recently, in patients with 
axSpA, mild and moderate to severe depression have been asso-
ciated with a lack of exercise and fulltime employment.[22]

In our study, we primary looked for the variation between 
psychological outcomes in patients with axSpA and those with 
back pain of non-inflammatory origin (NSLBP) who actively 

seek non-pharmacological therapy, such as group physiother-
apy. Next, we performed the survey focused on the relationship 
between psychological outcomes, pain severity, and occupa-
tional habits in patients with both axSpA and NSLBP.

2. Methods

2.1. Study participants and design

This is a cross-sectional study. Patients with axSpA and NSLBP 
who responded to an announcement for group-based physio-
therapy for individuals with back pain were, prior to the begin-
ning the lessons, asked to participate. Individuals who agreed 
to participate were asked for inform consent and to complete a 
self-reported questionnaire.

The inclusion criteria for patients with axSpA were as 
follows: axSpA classification according to Assessment of 
SpondyloArthritis International Society.[2] A complete medical 
history, including information on the sacroiliac joint radio-
graphic pattern, was required.

The inclusion criteria for the NSLBP group (also called con-
trols) were as follows: at least one episode of low back pain in 
the last 6 months with total recovery lasting at least 4 weeks’ 
prior to the study. A physiotherapeutic or physician examina-
tion clarifying the origin of back pain was required.

The exclusion criteria were similar for both groups: osteo-
porosis, fractures, acute vertebral changes (such as bulging or 
rupture disks), other inflammatory disorders, history or current 
therapy for cancer, surgery (current for any medical reasons and 
the history of spine surgery for axSpA or other sources of back 
pain), diabetes mellitus type 1 and type 2, and chronic infec-
tion. People who reported having psychological problems that 
required intervention in the last 6 months were excluded.

The study and the informed consent form were evaluated by 
the Ethical Committee of the Faculty of Physical Education and 
Sport, Charles University in Prague (number 193/2017). This 
study followed the principles of the Declaration of Helsinki.

2.2. Characterization of the axSpA group

AxSpA patients (n = 34) were characterized by the following 
variables: age at the time of diagnosis, age at the time of first 
symptom onset, disease duration since diagnosis and since the 
first symptom occurred, HLA B27 positivity, current clinical 
signs (back pain, arthritis, and enthesitis), extra-articular mani-
festations (uveitis, idiopathic bowel disease, and psoriasis), cur-
rent therapy (non-steroidal anti-inflammatory drugs [NSAIDs], 
conventional synthetic [cs] or biologic [b] disease modifying 
drugs [DMARDs]), and radiographic sacroiliitis (AS, n = 25 
and nr-axSpA, n = 9). Clinical data were extracted from the 
medical history of each patient by a rheumatologist. The serum 
C-reactive protein (CRP) levels, the AS disease activity score-
CRP (ASDAS-CRP),[23] and the Bath AS Disease Functional 
Index (BASFI)[24] were included.

2.3. Questionnaires for both groups

The following parameters were included in the questionnaires: 
age at the time of study; sex; pain evaluation according to the 
numeric rating scale (NRS): range 0 (no pain) to 10 (severe 
pain); body mass index (BMI); addictions (smoking, alcohol 
intake, abuse of psychotropic drugs); information about regu-
lar sport activities and about physiotherapeutic care consump-
tion (individual physiotherapy and/or spa therapy for 3 weeks) 
during the last 3 months; and finally, a quality of life assessment 
according to the 5-dimensional European Quality of Life ques-
tionnaire (EQ-5D).[25] The occupational questionnaire included 
the highest education level, job classification (white vs blue 
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collar), and the ability to work: employment rate and work-
load, the real-time hours of work during the last 7 days, and the 
influence of axSpA/back pain on work during the last 7 days as 
measured by the NRS [range 0: without influence—10: impos-
sible to perform].

2.4. Psychological questionnaires

Anxiety and depression were evaluated using the validated 
Czech versions of the Beck Anxiety Inventory (BAI) and Beck 
Depression Inventory (BDI-II) self-reported questionnaires.[26–29] 
Twenty-one questions were included in each questionnaire. The 
BAI reflects the signs of anxiety, such as dizziness and an inabil-
ity to relax, and the BDI-II captures the emotional, cognitive, 
and somatic symptoms of depression. The levels of severity are 
characterized by a four-point Likert scale (0: not at all affected; 
3: very significantly). The final sum determined the score, which 
ranged from 0 to 9, for those without anxiety, from 10 to 18 for 
those with mild to moderate anxiety, 19 to 29 for those with 
moderate to severe anxiety and 30 to 63 for those with severe 
anxiety.[27,30] A normal mood was characterized by a BDI-II score 
of up to 13, mild depression by a score from 4 to 19, moderate 
depression by a score from 20 to 28 and severe depression by a 
score of 29 to 63.

2.5. Statistical analysis

The data were expressed as means and confidence inter-
vals. Qualitative variables were tested using the chi-squared 
or Fisher’s exact tests. Differences between groups were ana-
lyzed using the non-parametric unpaired test and the Mann–
Whitney U test. The Pearson correlation coefficient was used 

for correlations, and symmetric measures for the correlation 
between the NRS pain score and the BAI and BDI-II scores in 
patients with axSpA and NSLBP. Multiple regression models 
were used to analyze the association between BDI and BAI and 
clinical variables. Statistical significance was set at P < .05. SPSS 
(IBM Corp., Armonk, NY) and GraphPad Prism 7 software 
were used for all analyses.

3. Results

3.1. Demographic data

The axSpA and NSLBP (control) groups were comparable in 
terms of the following variables: age at the time of study, BMI, 
EQ-5D, addiction, and physical activities; however, a male pre-
dominance was obvious in the axSpA group (76.5% vs 42.3%, 
P = .008, Table 1). Patients with AS and nr-axSpA differed sig-
nificantly in terms of serum CRP levels (6.79 vs 2.77; P = .009) 
but not in the evaluated clinical variables or basic demographics 
(data not shown).

Two individuals (one axSpA patient and one control) had a 
history of cannabis experience (P= ns), but no axSpA patients 
or controls reported present psychotropic drug abuse (data not 
shown).

The axSpA and control groups did not significantly differ in 
terms of most of the variables, such as education, professional 
arrangement, and physical activities (Table 1).

3.2. Psychological outcomes in NSLBP and axSpA

3.2.1. Analysis of anxiety: the BAI. The anxiety measurements 
according to the BAI questionnaire reached a similar intensity 

Table 1

Basic characteristics of the patients with axial spondyloarthritis and controls with non-specific low back pain.

  axSpA (n = 34) Controls (n = 26) P value 

Age at the time of study 43.10 39.92–46.43 39.46 35.61–43.31 .135
Sex (% men) 76.5 42.3 .008
BMI 25.38 24.38–26.39 24.13 22.71–25.54 .119
EQ-5D 0.796 0.739–0.853 0.821 0.733–0.908 .188
Education and professional arrangement
  The levels of highest education: University (%) 47.1 34.6 .780
  Employment rate: full-time job (%) 97.0 92.3 .574
  Job classification: white collar (%) 82.4 92.3 .446
  The real-time hours of work during the last 7 d 45.01 40.28–49.75 42.85 26.89–48.80 .634
  AxSpA/back pain impact on work habits during the last 7 d* (NRS) 1.32 0.76–1.88 0.00 0.0–0.0 <.0001
Addiction
  Current smokers (%) 20.6 7.7 .275
  Alcohol daily (no more than 5 cl of distillates or equivalent) 88.9 96.1 .388
Physical activity†
  Physiotherapy care (%) 38.2 23.1 .268
  Sport activities (%) 41.2 50.0 .602
Disease characterization
  Pain during the last 7 d (NRS) 2.77 2.04–3.48 2.17 1.12–3.22 .144
  AS vs nr-axSpA (%) 73.5 vs 26.5 NA NA
  HLA B27 positivity (%) 85.3 NA NA
  Extra-articular manifestations‡ (%) 44.2 NA NA
  Age at the first symptoms of axSpA 24.76 21.87–27.65 NA NA
  Age at the time of axSpA diagnosis 31.61 29.29–33.92 NA NA
  ASDAS-CRP 1.72 1.50–1.96 NA NA
  BASFI 0.63 0.36–0.91 NA NA
  Current therapy: bDMARDs/daily use of NSAIDs (%) 20.6/79.4 NA NA

Data are expressed as the mean with the 95% confidence interval. The Mann–Whitney test or Fisher’s exact test were used, P < .05 was classified as statistically significant.
AS = ankylosing spondylitis, AS = ankylosing spondylitis, ASDAS-CRP = ankylosing spondylitis (AS) disease activity score-C-reactive protein, axSpA = axial spondyloarthritis, BASFI = Bath AS Functional 
Index, bDMARDs = biologic disease modifying drugs, BMI = body mass index, EQ-5D = 5-dimensional European Quality of life questionnaire, nr-axSpA = non radiographic axSpA, nr-axSpA = non-
radiographic axSpA, NRS = numeric rating scale, NSAIDs = non-steroidal antirheumatic drugs.
*Due to vertebrogenic problems in the controls.
†During the last 3 months.
‡Psoriasis (11.7%), Inflammatory bowel disease (2.9%) and uveitis (38.0%).
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for axSpA patients (3.79; 95% CI: 2.47–5.12) and controls 
(3.44; 95% CI: 1.76–5.13) (P = ns; data not shown). However, 
patients with nr-axSpA tended to have a higher BAI score 
(6.11; 95% CI: 2.15–9.10) than patients with AS and controls 
(P = .097; data not shown). BAI scores corresponding to mild to 
moderate anxiety were found in 5 (14.1%) axSpA patients and 
3 (11.5%) controls (P = ns), data not shown.

3.2.2. Analysis of depression: the BDI. Experiences of 
depressive distress determined by the BDI-II were equal in 
axSpA patients (4.18, 95% CI: 2.51–5.85) and controls (2.88, 
95% CI: 1.35–4.42) (P = ns, data not shown). Both axSpA 
radiographic forms did not differ in terms of the BDI-II scores 
(data not shown). Only one (2.9%) axSpA patient reported 
BDI-II scores that indicated moderate to severe depression, but 
mild depression was uncovered in 7.7% of controls and 2.9% 
of axSpA patients (P = ns) (data not shown).

3.3. BAI and BDI-II scores in clinical variables of NSLBP 
and axSpA

3.3.1. The anxiety scores were influenced by disease 
duration, physical activity and function. For all responders, 
the age at the time of study, EQ-5D, and BMI were significantly 
inversely correlated with anxiety (R = −0.268, R = −0.399, 

and R = −0.333, respectively, all P  ˂  .05 (Table 2). Among all 
participants, the BAI score was correlated with the BDI-II score 
(R = 0.536, P  ˂  .0001), and women showed an inclination 
toward higher levels of anxiety (R = 0.280, P = .040) (Table 2).

In axSpA patients, anxiety was associated with disease activity 
and impaired function, and the BAI score was significantly cor-
related with the ASDAS-CRP (R = 0.431, P = .012) and BASFI 
scores (R = 0.621, P  ˂  .0001). Although patients with axSpA 
with biologic disease modifying drugs (bDMARDs) compared 
to those on NSAIDs only, had slightly lower ASDAS-CRP val-
ues 1.57 (95% CI 1.061–2.079) vs 2.04 (95% CI 1.71–2.36), 
P = .04; we did not find any differences in BAI scores between 
these two groups. On the other hand, the BAI scores were neg-
atively correlated with disease duration since axSpA diagnosis 
(R = −0.356, P = .039, Table  2). When a multiple regression 
model for the dependent variable (BAI score) was used, only the 
BASFI was significantly associated: the BAI increased by 2.86 as 
the BASFI increased by one unit (Table 3).

3.3.2. The relationship between depression and 
sex, quality of life and axSpA disease activity. In all 
responders, women were more likely to report worse BD-II 
scores (R = 0.337, P = .009), and the BDI-II scores were 
inversely correlated with quality of life (EQ-5D) (R = −0.486, 
P ˂ .0001).

Table 2

The correlation of the BAI and BDI scores with demographic and clinical variables.

 

BAI BDI-II   

Pearson correlation Significance (2-tailed) Pearson correlation Significance (2-tailed) Group

BAI   0.526** <0.0001 all
BDI-II 0.526** <0.0001   all
Age at the time of the study −0.268* 0.040 −0.029 0.827 all
Sex 0.280* 0.032 0.337** 0.009 all
EQ-5D −0.399** 0.002 −0.486** <0.0001 all
BMI −0.333** 0.010 −0.075 0.569 all
Disease duration since diagnosis −0.356* 0.039 −0.179 0.311 axSpA
Disease duration since first 

symptoms
−0.083 0.643 0.0001 0.999 axSpA

EAMs 0.008 0.965 0.260 0.138 axSpA
ASDAS-CRP 0.431* 0.012 0.562** 0.001 axSpA
BASFI 0.621** <0.0001 0.288 0.098 axSpA

Pearson correlation was used for analysis. Sex and EAMs were analyzed as dichotomous variables as follows: men as 1, women as 2; EAMs negative as 0 and positive as 1.
ASDAS-CRP = ankylosing spondylitis (AS) disease activity score-C-reactive protein, axSpA = axial spondyloarthritis, BAI = Beck Anxiety Inventory, BASFI = Bath AS Functional Index, BDI-II = Beck 
Depression Inventory, BMI = body mass index, EAMs = extraarticular manifestations, EQ-5D = 5-dimensional European Quality of life questionnaire, N = number of cases, NRS = numeric rating scale.
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

Table 3

The multiple regression analysis for the dependent variable BAI scores and independent clinical variables in axSpA patients.

 

Unstandardized coefficients Standardized coefficients 

t Significance B Std. error Beta

(Constant) 3.627 6.861  0.529 0.602
Age at the time of the study −0.039 0.094 −0.096 −0.420 0.679
Sex 2.584 1.508 1.508 1.713 0.100
Disease duration since diagnosis −0.179 0.122 0.122 −1.467 0.156
Disease duration since first symptoms 0.138 0.088 0.088 1.581 0.128
EAMs −0.582 1.125 −0.075 −0.517 0.610
ASDAS-CRP 1.152 0.996 0.195 1.157 0.259
BASFI 2.859 0.736 0.589 3.886 0.001
EQ-5D 4.308 4.152 0.183 1.038 0.310
BMI −0.350 0.226 −0.245 −1.550 0.135

ASDAS-CRP = ankylosing spondylitis (AS) disease activity score-C-reactive protein, axSpA = axial spondyloarthritis, BAI = Beck Anxiety Inventory, BASFI = Bath AS Functional Index, BMI = body mass index, 
EAMs = Extraarticular manifestations, EQ-5D = 5-dimensional European Quality of life questionnaire.
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Of all tested clinical variables in axSpA patients, only ASDAS-
CRP was associated with poor BDI-II outcomes (R = 0.562, 
P = .001) (Table  2). When a multiple regression model for 
axSpA was performed, sex and ASDAS-CRP were identified as 
the most important factors influencing BDI-II scores; the BDI-II 
score increased by 5.23 when the patient was female and by 
3.44 when the ASDAS-CRP increased by one unit (Table 4). On 
the hand, we did not find any significant differences between 
BDI-II between axSpA with bDMARDs compared to those on 
NSAIDs only (data not shown).

3.3.3. The pain evaluation in relation to anxiety and 
depression. Although the pain evaluation on the NRS 
was similar for axSpA patients and controls (Table  1), the 
association of the pain experience with anxiety and depression 
varied among axSpA patients and controls. When symmetric 
correlation measures between axSpA patients and controls 
were performed, the severity of pain was correlated with BDI-II 
(R = 0.542, P = .001) and BAI (R = 0.489, P = .003) only in 
axSpA patients (Table 5).

3.3.4. The variability of work habits in the axSpA and 
control groups. Although the education levels, professional 
arrangement, and total hours of work per week were similar 
in both groups, a significant disease impact on work habits 
was suggested in axSpA patients (Table 1). Moreover, only in 
axSpA patients was the total hours of work per week inversely 
correlated with BDI-II scores, pain severity, and disease activity 
(R = −0.560, R = −0.472, both P < .01 and R = −0.408, P = .02, 
respectively) (Table 6).

4. Discussion
This is the first study to evaluate the self-reported evaluation 
of depression and anxiety using the Beck Depression Inventory 
and Beck Anxiety Inventory in axSpA patients and persons with 
NSLBP who were actively looking for non-pharmacological 
therapy options. Although the axSpA patients and controls did 
not differ significantly in terms of their scores on the BAI and 
BDI-II questionnaires, an inflammatory disorder may influence 
the outcomes of anxiety and depression. Moreover, it seems that 
the experience of pain severity may be related to anxiety and 
depression, mainly in axSpA patients, but not in those without 
inflammation.

Our study demonstrated similar BAI and BDI-II scores for 
axSpA patients and NSLBP; mild anxiety was observed in up 
to 14% of axSpA patients and 11% of controls, but moderate 
depression was only observed in up to 3% of axSpA patients. 
Recently, higher incidence rates of depressive disorder and 
anxiety in AS compared to the general population have been 

demonstrated in nationwide studies in Taiwan and Korea,[11,31] 
and the Swedish national cohort survey suggested that the inci-
dence of anxiety disorders was the highest among the psychiat-
ric diseases in AS patients.[32] In the general Czech population, 
the prevalence of mood affection, major depression, and anxi-
ety has been calculated as 5.5%, 4.0%, and 7.3%, respectively; 
mood affections are comparable, but anxiety seems to be lower 
than in other European countries.[33] Although the prevalence of 
anxiety was found to be slightly higher and the prevalence of 
depression was lower in our tested axSpA patients and controls 
than has been described in the general Czech population[33] the 
real prevalence and incidence of anxiety and depression, partic-
ularly in axSpA patients, should be estimated in further studies 
in the non-selected axSpA population and supported by a diag-
nosis from specialists in the field of psychiatry and not only by 
data obtained from one questionnaire. Moreover, the patients 
who participated in our study were mostly fully employed, per-
formed regular physical activities, and, in the case of the axSpA 
patients, did not have severe functional impairment. All these 
factors may influence the occurrence of psychological distress.

The higher prevalence of depression and anxiety in the com-
mon axSpA population, however, has been suggested in large 
European studies: 28% and 31% of mild and moderate to severe 
depression, respectively, have been found among 1736 partici-
pants in a German study using the WHO Well-Being Index,[22] 
and the recent data from the ATLAS cohort comprising 680 
axSpA patients detected depression in 21% and anxiety in 28% 
of individuals using the 12-item General Health Questionnaire 
scale.[34] Although anxiety rather than depression seems to be 
more common in our study, patients with axSpA in our study 
seemed to be less depressed and suffered less anxiety than their 
European counterparts. Similar to our work, the studies apply-
ing the BDI-II and BAI questionnaires found that the median 
BDI-II score was 6 and moderate depression was only 9% 
among 43 axSpA patients,[35] and a higher prevalence of anxiety 
in AS patients than in healthy individuals was identified in two 
Turkish studies.[36,37] Our study, however, focused on a selected 
group of patients with axSpA, and NSLBP demonstrated that 
persons looking for additional options to improve their health, 
such as exercise, had comparable depressive and anxiety bur-
dens, irrespective of whether they suffered from inflammatory 
disorders. Therefore, the results of our study should not be gen-
eralized to the common axSpA population but may indicate the 
advantages of an active patient approach to their health, at least 
to mental health.

The previously discussed association of impaired function 
and anxiety[13] and the inclination of patients with higher dis-
ease activity to have depressive experiences[13,22,34] were sup-
ported in our work. Higher disease activity[13] and the first year 
of axSpA diagnosis[34] have already been found to be risk factors 

Table 4

The multiple regression analysis for the dependent variable BDI-II scores and independent clinical variables in axSpA patients.

 

Unstandardized coefficients Standardized coefficients 

t Significance B Std. error Beta

(Constant) −6.995 9.151  −0.764 0.452
Age at the time of the study −0.035 0.125 −0.067 −0.279 0.783
Sex 5.514 2.012 0.495 2.741 0.012
Disease duration since diagnosis −0.020 0.162 −0.030 −0.124 0.902
Disease duration since first symptoms 0.108 0.117 0.242 0.924 0.365
EAMs 1.223 1.500 0.123 0.815 0.423
ASDAS-CRP 3.441 1.328 0.456 2.590 0.016
BASFI 1.536 0.981 0.248 1.564 0.131
EQ-5D 5.227 5.538 0.174 0.944 0.355
BMI −0.294 0.301 −0.161 −0.976 0.339

ASDAS-CRP = ankylosing spondylitis (AS) disease activity score-C-reactive protein, axSpA = axial spondyloarthritis, BASFI = Bath AS Functional Index, BDI-II = Beck Depression Inventory, BMI = body mass 
index, EAMs = Extraarticular manifestations, EQ-5D = 5-dimensional European Quality of life questionnaire.
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for anxiety in patients with axSpA. In our study, although the 
duration of axSpA diagnosis was inversely correlated with the 
BAI score, only BASFI seemed to be a major factor for anxi-
ety. In our study, worse outcomes for depressive mood status 
were found in axSpA patients with higher disease activity and 
for females. Females are more likely to develop depression than 
men in the general population.[38] In axSpA, previous studies 
are not consistent; Zou et al[13] did not find a female predom-
inance regarding depressive outcomes evaluated by the Zung 
Self-Rating Depression Scale among 60 patients, but Park et 
al[11] determined the hazard ratio for females to be 1.60 in AS 
patients, and sex was not associated with moderate-to-severe 
depressive symptoms while controlling for other variables in 
Redeker’s German study.[22] AxSpA clinical outcomes, however, 
may vary between men and women; structural changes are more 
common in males, but females usually assign higher degrees to 
the evaluation of self-reported disease activity,[39] have a lower 
response to biological therapy,[40] and may have a longer diag-
nosis delay.

The findings of our study highlight the importance of stud-
ies focused on the variability of experience with depression and 
anxiety in axSpA individuals treated with various pharmaco-
logical therapy options. As various levels of experience with 
depression in axSpA patients with and without biologic ther-
apy have been suggested,[22,35,36] studies examining therapeutic 
approaches, including non-pharmacological options and psy-
chotherapeutic support, for the best mental health of axSpA 
patients, particularly in females, are warranted.

Pain severity was associated with poor anxiety and depres-
sion outcomes only in patients with axSpA but not in patients 
with nonspecific low back pain in our study. Zou et al[13] did 

not find a correlation between self-reported anxiety and depres-
sion with pain evaluated using the visual analogue scale in 
patients with axSpA. In patients with low back pain, however, 
the pain intensity on the visual analogue scale was associated 
with increased symptoms of depression and anxiety on the 
subscales of the self-reported Brief Symptom Inventory[41] and 
the Hospital Anxiety and Depression Scale.[42] However, the 
pain intensity described in these studies was higher than that 
reported on the NRS scale in our patients with NSLBP. In our 
study, individuals with NSLBP were mostly seeking physiother-
apy for their current back pain problems and did not have an 
acute exacerbation of their LBP. We can hypothesize that the 
current physical situation of the intensity of LBP symptoms may 
influence the additive effect of psychological distress on pain 
perception. However, in patients with axSpA, the pain may have 
been accompanied by psychological distress even in the group 
of patients with low disease activity or an active approach to 
non-pharmacological therapy because the pain may be due to 
the inflammatory origin of the disease.

Our study has several limitations. The first one resided in 
the selected individuals because healthy persons without any 
musculoskeletal problems and axSpA patients with relevant 
functional impairment and who were not active in looking to 
exercise were not included; thus, we could not determine if 
the active patients were less depressed and anxious than those 
without personal interests in the exercise therapeutic options. 
The next limitation is the number of axSpA patients and their 
clinical manifestation - most patients had lower disease activ-
ity and only 20% were treated by bDMARDs. The next lim-
itation is the lack of a complex medical history for patients 
with NSLBP, because only the inclusion criteria were essential 
for inclusion in the study. The duration of the current episode 
of back pain, chronicity of LBP, and the number of relapses 
may influence pain evaluation and the association of low back 
pain with depression.[41,43] The next limitation was the ques-
tionnaires used for the study. The BDI-II and BAI are both 
well-established questionnaires for monitoring depression and 
anxiety. In axSpA patients, the surveys focused on psycholog-
ical outcomes; however, many other questionnaires have been 
used,[10,12,13,22,34–36] and to date, no consensus has been reached 
regarding which is the best one for monitoring depression and 
anxiety.

5. Conclusion
Our study demonstrated a similar intensity of anxiety and 
depression evaluated by the self-reported BAI and BDI-II ques-
tionnaires in people looking for non-pharmacological thera-
peutic options for their disorders, inflammatory axSpA and 
non-inflammatory NSLBP. Although it is necessary to validate 
the results of our study, the positive approach for all therapeu-
tic options seems to be beneficial for mental health in patients 
with musculoskeletal disorders, irrespective of inflammatory 
origin. On the other hand, the impact of daily experience with 
pain and the chronicity of axSpA may influence the relation-
ship between pain intensity and psychological burden. Higher 
disease activity, impaired function, and the onset of the disease 
were associated with poorer psychological outcomes in patients 
with axSpA. Thus, adequate therapy to prevent impaired mobil-
ity and support disease remission is required for axSpA patient 
mental health.
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Table 6

The correlations between the total hours of work per week and 
anxiety, depression and other variables in axSpA patients and 
controls.

 

axSpA patients Controls

Pearson R Significance Pearson R Significance 
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spondyloarthritis, BAI = Beck Anxiety Inventory, BASFI = Bath AS Functional Index, BDI-II = Beck 
Depression Inventory, EQ-5D = 5-dimensional European Quality of life questionnaire, NA = not 
analyzed, NRS = numeric rating scale.
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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