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Background: This study compared anxiety and depression in patients with nonradiographic axial spondyloarthritis (nr-axS-
pA) versus patients with ankylosing spondylitis (AS), and examined the relationship between clinical charac-
teristics and psychological status.

Material/Methods: Patients diagnosed with axial spondyloarthritis (axSpA) were recruited for the study. Disease status was eval-
uated by the bath ankylosing spondylitis disease activity index (BASDAI), the bath ankylosing spondylitis func-
tional index, visual analog scale, and the level of inflammatory markers. Psychological status was evaluated by
the self-rating anxiety scale (SAS) and the self-rating depression scale (SDS).

Results: Sixty patients with axSpA were enrolled in the study, including 40 patients with AS and 20 patients with nr-ax-
SpA. Patients with AS and patients with nr-axSpA had similar disease status and psychological status. Anxiety
was significantly associated with disease status and SDS score (P<0.05 for all), whereas BASDAI (odds ratio
[OR]=0.28, 95% Cl=0.08-0.97, P=0.045) and SDS (OR=0.90, 95% C|=0.82-0.98, P=0.014) protected against anx-
iety. Depression was obviously correlated with smoking history, disease status, and SAS score (P<0.05 for all).
Smoking history (OR=10.18, 95% Cl=1.23-84.23, P=0.031) and SAS score (OR=0.85, 95% CI=0.75-0.97, P=0.014)
were negatively correlated with risk of depression.

Conclusions: Patients with AS and patients with nr-axSpA had similar psychological status in terms of anxiety and depres-
sion. Disease status and smoking were significantly correlated with psychological status. Patients with high-
er SAS scores were more likely to have depression. The results of this study may be helpful to clinically guide
psychological interventions for patients with axSpA.
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Background

Axial spondyloarthritis (axSpA) is a chronic inflammatory rheu-
matic disease characterized by chronic low back pain and pri-
mary involvement of the axial skeleton [1,2]. According to the
classification criteria of the Assessment of Spondyloarthritis
International Society (ASAS), the 2 major types of axSpA are
nonradiographic axial spondyloarthritis (nr-axSpA) and anky-
losing spondylitis (AS) [3]. Although not life-threatening, axS-
pA has adverse effects on the patient’s quality of life and work
productivity [4,5]. The disease onset is early adulthood, usual-
ly before age 45, and the disease may last for the rest of the
patient’s life. Patients with axSpA have a poor quality of life
and reduced life expectancy, and there are no effective strat-
egies for treatment [6].

Recently, psychological disorders such as anxiety and depres-
sion have been frequently reported in patients with axSpA.
Hakkou et al. reported that more than half of the patients
with axSpA experienced depression or anxiety [7]. The mech-
anism that leads to poor psychological status in patients with
axSpA is not completely understood. The risk factors for the
occurrence of anxiety and depression in patients with axSpA
have been analyzed. A study conducted by Baysal et al. showed
that disease activity and quality of life were risk factors for
poor psychological status in patients with axSpA [8]. A study
conducted by Kilic et al. demonstrated that education level,
disease activity, and quality of life were risk factors for anxi-
ety and depression in patients with axSpA [9]. However, the
psychological status of patients in the AS group versus that
of patients in the nr-axSpA group have rarely been compared
in previous studies.

The purpose of the current study was to evaluate the risk fac-
tors for anxiety and depression in patients diagnosed with ax-
SpA, including those with AS and nr-axSpA. The relationship
between clinical characteristics and mood disorders (anxiety
and depression) in patients with AS and nr-axSpA was ana-
lyzed. Multivariate logistic regression analysis was applied to
determine the effects of patient characteristics on risk of anx-
iety or depression in the study population. The current study
may be helpful in guiding psychological intervention, thus im-
proving psychological status of patients with axSpA.

Material and Methods

Patients

Patients diagnosed with axSpA from April 2014 to May 2015
were recruited to the current study in the Southwest Hospital
of Third Military Medical University, Chongging, China. This
study was approved by the ethics committee of that hospital.
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Patients enrolled in the current study met the following criteria:

1. All patients were diagnosed with axSpA, according to the
2009 ASAS criteria [10].

2. All patients were evaluated for evidence of radiographic sac-
roiliitis, based on the modified New York criteria.

3. All patients were age 18 years or older.

Patients with the following conditions were excluded from
the study:

1. Another immune inflammatory disease.

2. Poor psychiatric history.

3. Use of psychotropic substances within 3 months.

All patients signed informed consent forms.

All assessments, including the anthropometric measurements,
were done by the same physician. Clinical assessments, blood
specimens, and questionnaires were done at the beginning of
the study. Erythrocyte sedimentation rate (ESR) was detected
by classic Westergren method (MicroSED-10® System, Electa
Lab, Italy); turbidimetric inhibition immunoassay (QuikRead®
101 CRP analyzer, Orion Diagnostica Oy, Finland) was applied
to investigate the level of C-reactive protein (CRP) in blood
specimens. All of the testing progress were according to the
manufacturers’ instructions.

Evaluation for diseases status

Disease activity was evaluated by the bath ankylosing spondy-
litis disease activity index (BASDAI) (0-10, cut-off point 4) [11].
The bath ankylosing spondylitis functional index (BASFI) (0-10,
cut-off point 2.1) was used to assess the functional status of the
patients [12]. The visual analog scale (VAS) was applied to pain
intensity in patients (0-10, cut-off point 3). We also evaluated
ESR (cut-off points 15 mm/h for male and 20 mm/h for female),
CRP (0.8-8 mg/L in healthy people), AS disease activity score
(ASDAS)-ESR, and ASDAS-CRP in patients diagnosed with axSpA.

Psychological status assessment

The psychological status of the recruited patients was evalu-
ated according to the Zung self-rating anxiety scale (SAS) and
self-rating depression scale (SDS) [13,14]. The SAS has 20
questions, with the scaled score range of 0 to 100. Patients
whose SAS score was >50 were diagnosed with anxiety. The
SDS has 20 questions, with the standard score range of 0 to
100. Patients whose SDS score was greater than the critical
value of 53 were likely to have more severe symptoms.

Statistical analysis

Statistical analysis was performed in SPSS 18.0 software. The
continuous variables were shown as mean +SD, and analyzed
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Table 1. Comparison for the demographic and clinical characteristics between AS and nr-axSpA group.

Features Total AS group (n=40) nr-axSpA group (n=20) X3/t P value
Age (mean +SD) (year) 31.77+£10.11 31.48+10.13 32.36+10.29 0.343 0.755
CGender 0628 0409
"""" Male 4 28 16
"""" Female 16 12 a4
Csmokinghistory 0136 0713
s % 8 s
"""" N 3 : 1
CESR(mean+SD) (mm/h)  2233+1987 210741906 248542152 -0730 0493
CRP(mean+SD) (mg/l)  1898£1880  1744s1754 220542123 -0674 0375
| BASFI(meanssD) 1981198 1754190 2442211 1231 0204
| BASDAI (mean+sD) 3386190 324:200 3674169 0964 0409
VAS (meantsD) 405:193 2022202 4l0:
| ASDAS-CRP (mean+SD) 280£099 275¢104 2901090 0485 0583
| ASDAS-ESR (mean +sD) 2481091 242:097  258:080  -0675 0530
CsAS(meanssD) 45821962 44255941 48951948 -1831 0074
SDS(meanSD)  5008:169 502241339 4980£1274 0163 0907

P value, comparison between AS group and nr-axSpA group. Smoking, consumed more than one cigarette per day and last more than

6 months.

by t test. Chi-square analysis was applied for dichotomous
variables (i.e., qualitative data). Additionally, multivariate lo-
gistic regression analysis was used to detect the roles of de-
pression or anxiety in patients diagnosed with axSpA. P<0.05
indicated significant difference.

Results

Demographic and clinical characteristics of the patient
population

Sixty patients diagnosed with axSpA were enrolled in the cur-
rent study. The patient population included 44 men and 16
women; average age was 31.77+10.11 years. A total of 40 pa-
tients were diagnosed with AS and 20 patients with nr-axSpA.
The characteristics of the study subjects, including CRP and
ESR levels and BASFI, BASDAI, VAS, ASDAS-CRP, ASDAS-ESR,
SAS, and SDS results, are listed in Table 1.

Differences between patients with AS and patients with
nr-axSpA

We compared baseline characteristics between patients with
AS and patients with nr-axSpA. The results listed in Table 1

indicated that distributions of age, sex, and smoking history
were similar between the AS and nr-axSpA groups (P>0.05 for
all). Clinical characteristics, such as CRP and ESR levels and
BASFI, BASDAI, VAS, ASDAS-CRP, and ASDAS-ESR results, were
not associated with AS or nr-axSpA (P>0.05 for all). In addition,
the burdens of anxiety and depression were similar between
patients with AS and patients with nr-axSpA (P>0.05 for all).

Relationship between clinical characteristics and anxiety

We compared the clinical differences between patients with
SAS score 250 and patients SAS score <50. Twenty-four patients
had SAS scores >50, and 36 had SAS scores <50. Comparison
results indicated that BASFI (P=0.002), BASDAI (P=0.000), and
SDS (P=0.000) were significantly associated with occurrence
of anxiety in patients with axSpA. However, age; sex; smok-
ing history; results of ASDAS-CRP, ASDAS-ESR, and VAS; and
type of axSpA were not correlated with anxiety occurrence in
patients with axSpA (P>0.05 for all; Table 2).

Relationship between clinical characteristics and
depression

Patients with SDS score over 53 were diagnosed with depres-
sion. In the present study, 26 patients were diagnosed with
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Table 2. Relationship between anxiety grade and clinical characteristics in patients diagnosed with axSpA.

Characteristics SAS >50 (n=24) SAS <50 (n=36) P value

Age 32.08+11.06 31.56+9.58 0.199 0.845
Gender . oe% o404
"""" Male 1925
"""" Female 5 a1
Csmokinghistory 1912 o1l
Coes 1313
"""" N a3
CESR(mmA) 1958+1633 241742195 0871 038
kP Mg 1631£1617 207542038 - 082 o035
BASH 2912208 136167 3253 o002
easoMl 4726174 2491145 3882 0000
vas 429:197  389x191 - 0851 0432
ASDASCRP 308+103 2621093 1649 o075
CASDASESR 273092 231:089 1729 o083
sps 50.33:1022 439241102 - 4237 0000
CTypesofaxspA 125 o024
B
"""" aaxspA 1010
depression. Analysis results demonstrated that the incidence Discussion

of depression in patients with axSpA was significantly corre-
lated with smoking history (P=0.003), BASFI (P=0.005), BASDAI
(P=0.000), and SAS score (P=0.000). Moreover, age; sex; results
of ESR, CRP, ASDAS-CRP, ASDAS-ESR, and VAS; and type of ax-
SpA were not significantly correlated with depression occur-
rence in patients with axSpA (P>0.05 for all; Table 3).

Risk factors for anxiety and depression

Logistic regression analysis was applied for analysis of the re-
lationship between AS characteristics and the risk of anxiety
and depression in the study population. Analysis for anxiety
risk indicated that SDS (OR=0.90, 95%Cl=0.82-0.98, P=0.014)
and BASFI (OR=0.28, 95%Cl=0.08-0.97, P=0.045) were signifi-
cantly associated with anxiety in patients with axSpA (Table 4).

The results also showed that smoking history (OR=10.18,
95% Cl=1.23-84.23, P=0.031) and SAS score (OR=0.85,
95%Cl=0.75-0.97, P=0.014) were distinctly correlated with
occurrence of depression in study population (Table 5).

The current study was conducted to evaluate the differences in
burden of anxiety and depression in patients diagnosed with
axSpA, as well as the risk factors for anxiety and depression.
Analysis of our results indicated that the incidence of anxiety
and depression was similar between patients with AS and pa-
tients with nr-axSpA. BASFI, BASDAI, and SDS score were sig-
nificantly correlated with burden of anxiety. The occurrence of
depression was significantly associated with smoking history
and BASFI, BASDAI, and SAS scores. We found that the clinical
characteristics significantly were similar in the AS and nr-ax-
SpA groups. This conclusion was different from those of pre-
vious studies. Indexes such as gender and CRP are different
significantly between AS and nr-axSpA patients [15-18]. This
will need to be verified by more randomized controlled trials.

Anxiety and depression are common psychiatric abnormali-
ties. Both disorders are treated with selective serotonin reup-
take inhibitors, serotonin-norepinephrine reuptake inhibitors,
and tricyclic antidepressants [19,20]. These disorders and their
treatment affect quality of life, especially for patients with co-
morbidities [21-24]. Patients in both subgroups had back pain,
which may cause both anxiety and depression. We found no
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Table 3. Association between depression grade and clinical features in patients with axSpA.

Characteristics SDS >53 (n=26) SDS <53 (n=34) P value

Age 32.04+12.24 31.5648.31 -0.219 0.857
Gender . 9  oos4
"""" Mae 2
"""" Female 4 12
Smokinghistory 908 0003
e o
"""" No 9 as
CESR(mmA)  2065:1619  23.62¢2244 - 0523  os;1
kP Mg 174241568 2016£2102 0443 0580
BASH 279197 1361178 2949 0005
easoMl 4445182 2581155 - 4205 0000
vas 442:190 3768192 31 0192
ASDASCRP 307:098 2591096 - 1948 0062
ASDASESR 273093 2291087 1807 0065
sps 5208:846 41034753 - 3552 0000
TypesofaxspA . o4  oss4
I A
"""" aaxSpA 91

Factors OR 95% CI P
Gender 3.23 0.13-82.54 0.479
""""" Age 10  oe-115 0663
""""" TypesofaxspA o042 061294 0384
""""" Smokinghistoy 05  005-600 0629
""""" R 100  o0s-113 o094
""""" R 102  o0ex113 om0
""""" BASY  os  o03178 o577
""""" pASBL 02 008097 o045
""""" vass 13  os22 o7
""""" ASDASCRP 3% oo7-15803 0542
""""" ASDASESR 121 0026401 0926
""""" ss 0% o808 o014

significant difference between the SAS and SDS scores in the and depression were not higher in patients with these disor-
AS and axSpA groups. Compared with those in the AS group, ders, and there was no significant difference between the 2
patients in the nr-axSpA group had higher SAS scores and low- groups. In the stratified analysis, we proved that BASFI and
er SDS scores; but all mean scores were lower than the cut- BASDAI values were significantly correlated with burden of
off points. These results indicated that the stages of anxiety anxiety and depression in patients diagnosed with axSpA.
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Table 5. Analysis for the risk factors of depression in patients diagnosed with axSpA.

Factors (0]

Gender

95% CI 4
0.86-294.59

0.74-0.97

Logistic regression showed that BASDAI was distinctly corre-
lated with anxiety but not with depression. This conclusion is
in accordance with the previous investigation. We also proved
that patients with higher SAS scores were more likely to have
lower SDS scores.

In the current study we found that smoking history was signif-
icantly correlated with, and a risk factor for, depression. Living
habits may influence psychiatric status. A study by Hou et al.
proved that a history of alcohol use was correlated with SAS
and SDS scores in patients diagnosed with end-stage renal dis-
ease receiving maintenance hemodialysis [25]. Rodriguez et al.
proved that smoking cessation was related to a decrease in
depressive symptoms, and relapse was related to an increase
of such symptoms [26]. Smoking status is positively correlat-
ed with depression and anxiety [27-29]. Smoking cessation
may be a useful way to prevent occurrence of anxiety and de-
pression in patients with axSpA. However, a meta-analysis in-
dicated that smoking had no significant association with the
development of depression and anxiety [30]. These results are
inconsistent and differ from the results of the current study.
These inconsistencies may be caused by different sample siz-
es, ethnicity, region of residence, or other factors. The small
sample size of the current study might have led to different
results regarding anxiety and depression.

References:

1. Rudwaleit M, van der Heijde D, Landewé R et al: The Assessment of
SpondyloArthritis International Society classification criteria for peripher-
al spondyloarthritis and for spondyloarthritis in general. Ann Rheum Dis,
2011; 70(1): 25-31

2. van Hoeven L, Vergouwe Y, de Buck PD et al: External validation of a re-

ferral rule for axial spondyloarthritis in primary care patients with chronic
low back pain. PLoS One, 2015; 10(7): e0131963

Conclusions

Patients with AS and nr-axSpA had similar demographic and
clinical characteristics. Both BASDAI and BASFI were signifi-
cantly associated with the level of anxiety and depression in
patients with axSpA; smoking was related to depression only
in this population. BASDAI was significantly correlated with
the development of anxiety but not with the development of
depression. In addition, we found an obvious association be-
tween high SAS scores and risk of depression. This study may
provide guidance for psychological intervention for patients
with axSpA, thus helping to prevent the development of psy-
chological disorders.

The present study has certain limitations. First, the small
sample size might have contributed to the low test power
of this study. Second, participants were all of the same race.
Third, confounding factors were not considered in this study.
Therefore, further studies should be carried out to confirm
the present results.

Disclosure statement

None.

3. Rudwaleit M, van der Heijde D, Landewé R et al: The development of
Assessment of SpondyloArthritis international Society classification crite-
ria for axial spondyloarthritis (part I1): Validation and final selection. Ann
Rheum Dis, 2009; 68(6): 777-83

4. Gelfer G, Perry L, Deodhar A: Golimumab for the treatment of axial spon-
dyloarthritis. Expert Rev Clin Immunol, 2016; 12(1): 9-18

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

3207




CLINICAL RESEARCH

5

[=))

~

oo

el

10.

11

12.

13.

14.

15.

16.

17.

18.

. Martindale J, Shukla R, Goodacre J: The impact of ankylosing spondylitis/

axial spondyloarthritis on work productivity. Best Pract Res Clin Rheumatol,
2015; 29(3): 512-23

. Rios Rodriguez V, Poddubnyy D: Old and new treatment targets in axial

spondyloarthritis. RMD Open, 2015. 1(Suppl. 1): e€000054

. Hakkou J, Rostom S, Mengat M et al: Sleep disturbance in Moroccan pa-

tients with ankylosing spondylitis: Prevalence and relationships with dis-
ease-specific variables, psychological status and quality of life. Rheumatol
Int, 2013; 33(2): 285-90

. Baysal O, Durmus B, Ersoy Y et al: Relationship between psychological status

and disease activity and quality of life in ankylosing spondylitis. Rheumatol
Int, 2011; 31(6): 795-800

. Kilic G, Kilic E, Ozgocmen S: Relationship between psychiatric status, self-

reported outcome measures, and clinical parameters in axial spondyloar-
thritis. Medicine (Baltimore), 2014; 93(29): €337

Rudwaleit M, Braun J, Sieper J: [ASAS classification criteria for axial spon-
dyloarthritis]. Z Rheumatol, 2009; 68(7): 591-93 [in German]

. Garrett S, Jenkinson T, Kennedy LG et al: A new approach to defining disease

status in ankylosing spondylitis: The Bath Ankylosing Spondylitis Disease
Activity Index. ) Rheumatol, 1994; 21(12): 2286-91

Calin A, Garrett S, Whitelock H et al: A new approach to defining functional
ability in ankylosing spondylitis: the development of the Bath Ankylosing
Spondylitis Functional Index. ) Rheumatol, 1994; 21(12): 2281-85

Zung WW: A rating instrument for anxiety disorders. Psychosomatics, 1971;
12(6): 371-79

Zung WW: A Self-Rating Depression Scale. Arch Gen Psychiatry, 1965; 12:
63-70

Kiltz U, Baraliakos X, Karakostas P et al: Do patients with non-radiograph-
ic axial spondylarthritis differ from patients with ankylosing spondylitis?
Arthritis Care Res (Hoboken), 2012; 64(9): 1415-22

Rudwaleit M, Haibel H, Baraliakos X et al: The early disease stage in axi-
al spondylarthritis: Results from the German Spondyloarthritis Inception
Cohort. Arthritis Rheum, 2009; 60(3): 717-27

Wallis D, Haroon N, Ayearst R et al: Ankylosing spondylitis and nonradio-
graphic axial spondyloarthritis: Part of a common spectrum or distinct dis-
eases? ) Rheumatol, 2013; 40(12): 2038-41

Jeong H, Yoon JY, Park EJ et al: Clinical characteristics of nonradiographic

axial spondyloarthritis in Korea: A comparison with ankylosing spondyli-
tis. Int ) Rheum Dis, 2015; 18(6): 661-68

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ZouQ etal.:
Axial spondyloarthritis and mood disorders
© Med Sci Monit, 2016; 22: 3202-3208

Kent JM, Daly E, Kezic | et al: Efficacy and safety of an adjunctive mGlu2
receptor positive allosteric modulator to a SSRI/SNRI in anxious depres-
sion. Prog Neuropsychopharmacol Biol Psychiatry, 2016; 67: 66-73

Khoonsari H, Oghazian MB, Kargar M et al: Comparing the efficacy of 8
weeks treatment of Cipram(R) and its generic citalopram in patients with
Mixed Anxiety-Depressive Disorder. Iran ) Psychiatry Behav Sci, 2015; 9(2):
€230

Celano CM, Millstein RA, Bedoya CA et al: Association between anxiety
and mortality in patients with coronary artery disease: A meta-analysis.
Am Heart J, 2015; 170(6): 1105-15

Szakats |, Sebestyén M, Németh J et al: The role of health anxiety and de-
pressive symptoms in dry eye disease. Curr Eye Res, 2015 [Epub ahead of
print]

Karatag MB, Sahan E, Ozcan KS et al: Anxiety, depression, and general psy-
chological distress in patients with coronary slow flow. Arq Bras Cardiol,
2015; 105(4): 362-70

Graczynska A, Stefano GB: Depression: Evolutionary new neural circuitries
are still adjusting for cognition. Med Sci Monit Basic Res, 2015; 21: 213-15

Hou Y, Li X, Yang L et al: Factors associated with depression and anxiety in
patients with end-stage renal disease receiving maintenance hemodialy-
sis. Int Urol Nephrol, 2014; 46(8): 1645-49

Rodriguez-Cano R, Lépez-Duran A, Del Rio EF et al: Smoking cessation and
depressive symptoms at 1-, 3-, 6-, and 12-months follow-up. ) Affect Disord,
2015; 191: 94-99

Bandiera FC, Arguelles W, Gellman M et al: Cigarette smoking and depres-
sive symptoms among Hispanic/Latino adults: Results from the Hispanic
Community Health Study/Study of Latinos (HCHS/SOL). Nicotine Tob Res,
2015; 17(6): 727-34

Holma IA, Holma KM, Melartin TK et al: Depression and smoking: A 5-year
prospective study of patients with major depressive disorder. Depress
Anxiety, 2013; 30(6): 580-88

Pawlina MM, Rondina Rde C, Espinosa MM, Botelho C: Depression, anxiety,
stress, and motivation over the course of smoking cessation treatment. )
Bras Pneumol, 2015; 41(5): 433-39

Taylor AE, Fluharty ME, Bjgrngaard JH et al: Investigating the possible causal
association of smoking with depression and anxiety using Mendelian ran-
domisation meta-analysis: The CARTA consortium. BMJ Open, 2014; 4(10):
006141

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]
[Index Copernicus]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



