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Sleep Disturbances in Korean Patients with Ankylosing Spondylitis are
Associated with Increased Disease Activity

Hye-Jin Jeongl, Tae Han Leel, Ji Min Leel, Go Choil,
Chang-Nam Son', Ji-Min Kim', Yong Won Cho’, Sang-Hyon Kim'

Division of Rheumatology, Department of Internal Medicine', Department of Neurology’,
Keimyung University Dongsan Medical Center, Daegu, Korea

Objective. To evaluate the prevalence of sleep disturbance
in Korean patients with ankylosing spondylitis (AS), and
its association with disease activity and depression.
Methods. Forty patients with AS and eighty healthy con-
trols were included in this study. Sleep quality was as-
sessed using the Korean version of Pittsburgh sleep quality
index (PSQI). Depression was assessed by the Korean ver-
sion of Beck depression inventory second edition (BDI-2).
Ankylosing spondylitis disease activity score-C-reactive
protein (ASDAS-CRP) was used to evaluate disease
activity. Patients were dichotomized into a good sleeper
group (PSQI<S5) and a poor sleeper group (PSQI>S5).
Results. The mean total PSQI score of patients with AS was
7.231£3.84. It was higher than that of the control subjects.
AS patients had higher scores in all of the PSQI compo-
nents, except for the use of sleep medication. Sixty percent

M =
72 A 2 3] (ankylosing spondylitis, AS)< & A5
4] 2 337 o] (seronegative spondyloarthritis, SNSA) & 3}

U g F2 &7 (axial skeleton)ol] THFsl= WA od=4]

of the AS patients were classified as poor sleepers. The
mean BASDAI, ASDAS-CRP, and BDI-2 scores of the poor
sleeper group were higher than that of the good sleeper
group. Significantly, higher disease activity according to
ASDAS-CRP was associated with poor sleep quality and
depression. Multiple regression analysis revealed that the
duration of morning stiffness and depression were in-
dependent risk factors that influenced poor sleep quality.
Conclusion. Sleep disturbances are prevalent amongst
Korean patients with AS. Lower quality of sleep is sig-
nificantly associated with higher disease activity and
depression. Therefore, optimal management to improve
sleep quality in patients with AS is important.
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Aedolt} A4 BAAT 2L B2 AFH B Adbol
H3) el WIEsk Eke @), HaE e when
HAA A el A Sl S gl Bn 55
3} 32, $2% Sol Belg aclolgltt @.5). w
o A Aehi olrh gl A Ask, $2F3 ko] 2
% ek FelE Kim 5 (6)°] Hudk 44 H 3
A7 B ) Aol v AFE dglort A4 Ao
3} 5wl Azte] WAl HE AFE fhgieh. Aol
A GF A HE BAE oz Fugele] §
W3 Ay BAEske] JABA, 2eln o] Dol o

T A= AdAA e el LdotR A} st

Cha 2w

o4
2013y 99 HE] 20144 197bA] 3 Y Fulel =
W5 wEt 312 % 1984 modifed New York classi-
fication criterias "FSslar 1b 184 o] Ael 71A A X o]
97 409 Do B9l (). 2T TA AR
TR A ki Sz B okE B8] gl Aw

W 184 ol Fe] 274 49 80 S WO Shelrh B

Ado iz Bl AR Bl mAek, i, o4
F AFTES A A, 09 S 2L e A
o debe v F 9 AR A Aok JARE WA
Sgiet o] APE 2L o

W
1) ZALHS: ShAT3 Hz2d o UH‘LP—E AFA
HegzAE shqick A, volok 22 A3 Qe A
ws) fule] 4, $254E AT BALIIAL ¥
NeHd 74 ALel C-HE-EA] whl A (C-reactive protein, CRP),
W77k, HLA-B27 %4 o]B ) x| 2 oFE3 TNF-a o
A AL, AY BYE GAE Fohw 24,
2) HO & A‘:’”]v/] AL k=gt g2 ] A A
(Korean version of the Pittsburgh sleep quality index, PSQI) =
H7rsldet. PSQI= 9l A& Frksle ol 783k HA
2 F3H 0l 2] A (subjective sleep quality), -4 %H5-7]
(sleep latency), 7] 7}(sleep duration), A2 FHES
(habitual sleep efficiency), <= % -3ll(sleep disturbances), =71
A AFL-(use of sleeping medication), 7} 7157l (daytime
dysfunction)] 77}A] A|FeHEo 2 FAEo] glon] ofedy]
2 0~38e8 FAska 22 7 &5 AFE vt 03
oflA 2187 A o]k, FAlo] &5 T Ho| HojA
5He 20 A5 FHAN7E A T(poor sleeper), 57 ©]
SHA] I Abell7) 9lE T(good sleeper) 2 2 g 2]t (8).
3) A SME: 72 (3o e] AW 24 = Bath 434
o] AY 254 A5 (Bath ankylosing spondylitis disease
activity index, BASDAI) (9)¢} 2424 H3F] AW A=

f
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AeR <

ZJ*(ankylosing spondylitis disease activity score, ASDAS)
(10,1)E F3ll ZAsIArh £ QdFoll A= ASDAS-ESRZ}
ASDAS-CRP % A& Z73}93 ASDAS-CRP A7} 1.3
n]u}o]u:] Xltﬂ §l—k]_‘,:_7], ‘i"% iL(macnve), 13 o]x]- 2.1 1:!]\1}
2 F552] AW AT (moderate activity), 2.1 o]FA] F

o] AW A FH(high activity) 22 E-F3FA}F (10,11).

9 22E S2240 WIS Ao G u 92 M=
2% (Korean version of the Beck depression inventory second
edition, BDI-2)& o] &3}31t}. BDI2& 9259 A7t 574
WO 217 BROE o] FolA ek, 7 Fake] A4
F gakstel 0ol 3U7HA Frkshd 138 2ay
39 S%Zo] Qi Aoz Hrha Gt HLEE
Zol A Qo dalgct (12),

N

o
=

FAA A e

A9 AHel 9 FATH E4L SAZE2 SPSS for
window version 18.0% 01%”6]-9131‘. s wiges Hdy £
THAE FABG A HE Hee oAket MEEE FA
stich B i z27e] W vla s A E SRR
B TZ A (student t-test) S A2 A HollA 4
AT SIE B gl B 0 SRl A=y U
717 (Mann-Whitney U test)S A|3¥slich WHFE W<
7o) A5 74 (chi-square testye AH-&3tich. A A E"ﬂ
wE Wy vlae ZF27-gels HA (Kruskal-Wallis
test)% Alshsloict AR A Koo Aty HelE <lxt
9} Z PSQI @ PSQI A|EEHE71] Pearson®] AHTE A4S
ol AUVPAIE Hgrh FHA N SRHow 3
)= JAAE s A8l AWEAEE FA s Al
5 &5 gl BDI2E ST, F PSQIE THHTE 8]
o% 39 EA(multiple regression analysis)< 4| 2§3}33 ).
EE B4 p Fkel 0.05 PRt A5 Fo3t Zle =

24515k

¢
0:

E=| at

2 9wty 54

AAA A3 AR H vl 4211194, 34
o] vl&o] 85%ct. H 772 71.9+73.870 Dol
HLA-B27 A &L 825%, XI5 918 TNF-a A2 A
£EL 62.5%%tF CRPE= FH T 3.20+5.82 mg/L, ASDAS-
CRPE= 1.93+0.85, BASDAIE= 3.67+2.07°]%lt}. BDI2&
14.18+11.41, ¥ PSQIX 7.23+3.840] % thH(Table 1).

A7 d=7e sHe 2

o] Aol izl AT zT-5 vkl & PSQI
(p<0.001)¢} PSQIS] A|F-3}HE 5 Al AL52 A9
gk 67kA o] ol A izl el folskAl =
grch(Table 1). B3 BDI2E ATl A §-9&1A] =9k
(p<0.001). A7} I F(F PSQI>S5)2] v &2 3}
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Table 1. Comparison between patient group and control group
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Patient group (n=40) Control group (n=80) P

Age, years 42.18+11.95 43.13+12.97 0.699*
Male, n (%) 34 (85%) 33 (41.3%) <0.001"
Disease duration, months 71.97+73.80 NA

HLA-B27 positivity, n (%) 33 (82.5%) NA

TNF-a blocker use, n (%) 25 (62.5%) NA

CRP, mg/L 3.20+5.82 NA

ASDAS-CRP 1.93£0.85 NA

BASDAI 3.67+2.07 NA

BDI-2 14.18+11.41 6.31£6.16 <0.001*
Total PSQI 7.23+3.84 3.80+2.02 <0.001*
Subjective sleep quality 1.40+0.59 0.84+0.60 <0.001*
Sleep latency 1.35+1.23 0.71£0.73 0.004*
Sleep duration 1.20+0.88 0.70+0.80 0.002*
Habitual sleep efficiency 0.45+0.78 0.11+0.42 0.014*
Sleep disturbance 1.20+0.56 0.73+0.52 <0.001*
Use of sleep medications 0.25+0.70 0.04+0.24 0.072*
Daytime dysfunction 1.40£0.87 0.68+0.68 <0.001*
Good sleepers (PSQI<5) 16 (40%) 67 (83.8%) <0.001"
Poor sleepers (PSQI>5) 24 (60%) 13 (16.3%)

ASDAS: ankylosing spondylitis disease activity score, BASDAI: Bath ankylosing spondylitis disease activity index, BDI: Beck depression
inventory, CRP: c-reactive protein, HLA: human leukocyte antigen, NA: not available, PSQI: Pittsburgh sleep quality index, TNF: tumor

necrosis factor. *p-value by t-test. Tp—value by chi-square test.
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Figure 1. Score distribution of each PSQI component in patients
with ankylosing spondylitis.

Aol A 60%, HZTA 163%E AT A §-2]1A
FHAN7F = T2 vlEo]l =Uh(p<0.001, Table 1).
Li & (149 d7ollA PSQIS 77kA] AlF3E & 7+ 23
o] 4A] sl AF-gEo Aoll7t = AoZ Fksle] =
Ag Ah o] B Ao A gkalFollA] PSQIS] 7+ &
5 2 o) ds et $hAk o v &S nlwsle] 7hk
Z Aol7l AE FEL 45% 5 XA F) 5 Aol g5

o] T;]‘(Figure 1).

FAE Wel A % PSQell wet Fabol7} gl T3t 5
WAel7h gl Fo2 el 24 WS ulasgla

Aolj7} 9l Foll 4] BASDAIZ} 4.72+1.66, ASDAS-CRP7}
2.31+0.68, BDI-27} 18.96+11.59% A o7} Qi ol A
Z}+7} 2.10+1.59, 1.36+0.78, 7.00+6.38 .t} F-2JslA] &%
(p<0.001, Table 2). B=3F BASDAIE A3l 671A] A&
g 259l ASDAS-CRPE FA 3= 5714 A& &
CRPE A|9|3t gHo] FulAol7} QhE TollA F-2JalA
E=9ktH(Table 2).

ALEoll A A G5 wE vz

3lz}toll A ASDAS-CRPel| whe} AW A EES )50
TS AR dFsts ol 208 22 s gkl AW
AT} =S5 F2slA CRP (p=0.007), BASDAI (p
<0.001), % PSQI (p=0.001)¢} BDI-2 (p=0.004)7} =Sk
PSQI®] AlE-&= 5 THIET](p=0.003), B4 THHE
£ (p=0.017), H-3l (p=0.002)¢+ F7+ 7157l (p=0.019)
gao] foeiA A A =7} FotAlell wet =2 Fhe

t}e}b ek (Table 3).

o)

GAFNA FH] A7 AHBH L] FBEA
gpgoll A tol, A o]k 717k, CRP, AW HAHE,
£23} % PSQI I PSQI AI-g-E 7)) AR A|aks
9 th(Table 4). & PSQIS} BASDAI ASDAS-CRP, BDI-2:=
Z+Z o] AFASG 0.693, 0.566, 0.732% 5% o]A2] f9]
& AR AAAHP<00D). PSQIE T4 ol AR

-
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Table 2. Comparison between good sleepers and poor sleepers in the patient group

Variables Good sleepers (PSQI<S5) Poor sleepers (PSQI>5) P
n=16 n=24
Age, years 43.06+11.21 41.58+12.61 0.795*
Disease duration, months 59.69+52.81 80.17+85.10 0.733*
Male, n (%) 15 (93.8%) 19 (79.2%) 0.373"
HLA-B27 positivity, n (%) 14 (87.5%) 19 (79.2%) 0.818"
TNF- @ blocker use, n (%) 11 (68.8%) 14 (58.3%) 0.740"
BASDAI 2.10+1.59 4.72+1.66 <0.001*
Fatigue 2.50+1.93 5.50+1.91 <0.001*
Spinal pain 2.69+2.12 4.88+2.30 0.005*
Peripheral joint pain/swelling 2.00£1.75 4.7112.61 0.001*
Tenderness 1.38+1.82 3.33+2.54 0.008*
Severity of morning stiffness 2.38+1.99 4.79+2.46 0.003*
Duration of morning stiffness 1.56£1.26 5.42+3.34 <0.001*
ASDAS-CRP 1.36+0.78 2.31+0.68 <0.001*
CRP, mg/L 4.00+8.44 2.68+3.22 0.795*
Spinal pain 2.69+2.12 4.88+2.30 0.005*
Duration of morning stiffness 1.56£1.26 5.42+3.34 <0.001*
Patient global status 2.38+1.40 5.04£2.09 <0.001*
Peripheral joint pain/swelling 2.00£1.75 4.7112.61 0.001*
BDI-2 7.00+6.38 18.96+11.59 <0.001*

ASDAS: ankylosing spondylitis disease activity score, BASDAI: Bath ankylosing spondylitis disease activity index, BDI: Beck depression
inventory, CRP: c-reactive protein, HLA: human leukocyte antigen, NS: not significant, PSQI: Pittsburgh sleep quality index, TNF: tumor
necrosis factor. *p-value by Mann-Whitney U test. Tp—value by chi-square test.

Table 3. Sleep quality of patients with ankylosing spondylitis according to disease activity (ASDAS-CRP)

Inactive (ASDAS<1.3)  Moderate (L3<ASDAS<2.1)  High (ASDAS>2.1)

N=11 N=9 N=20
Age, years 41.27+£10.99 giziié(l)Z? 39.95+12.08 0.282*
Duration, months 69.64+53.01 6 (66.7%) 68.00+89.77 0.333’;
Male, n (%) 11 (100%) 7 (77.8%) 17 (85.0%) 0.118T
HLA-B27 positivity, n (%) 10 (90.9%) 6 (66.7%) 16 (80.0%) 0.728T
TNF-a blocker use, n (%) 9 (81.8%) ) 131301 10 (50.0%) 0.205
CRP, mg/L 0.48+0.80 3:17i1:60 5.1947.51 0.007*
BASDAI 1.75£0.88 5224307 4.95+1.82 <0.001*
Total PSQI 4.91+1.86 1.33+0.70 9.40+3.81 0.001*
Subjective sleep quality 1.09+0.30 0.67i1.00 1.60+0.59 0.057*
Sleep latency 0.73+0.64 0.89i0.78 2.00+1.25 0.003*
Sleep duration 0.82+0.75 0.11i0.33 1.55+0.88 0.051*
Habitual sleep efficiency 0.09+0.30 0.89i0.33 0.80+0.95 0.017*
Sleep disturbances 0.91+0.30 ’ 0 ’ 1.50+0.60 0.002*
Use of sleep medications 0.45+0.93 1.33+1.00 0.25+0.71 0.247*
Daytime dysfunction 0.82£0.75 . 1.75£0.71 0.019*
14.56%7.07 j
BDI-2 5.64+6.07 18.70+12.76 0.004*

ASDAS: ankylosing spondylitis disease activity score, BASDAI: Bath ankylosing spondylitis disease activity index, BDI: Beck depression
inventory, CRP: c-reactive protein, HLA: human leukocyte antigen, PSQI: Pittsburgh sleep quality index, TNF: tumor necrosis factor.
*p-value by Kruskal-Wallis test. Tp—value by chi-square test.

5 F FHA AL dES AL e7kA dEoA AT A S FAE Y¥AA

BASDAIL BASDAIZ A slE 3H2 = olE2 93 3t smAloflol] Bl o S u|H RS B
& ASDAS-CRP, ASDAS-CRPS A%+ 3+E = CRPE &l ATIEAoA Z PSQI §-JsHA] A@BATF 92

Zﬂ-ﬂ gk 3= 3l BDI-29} thi-i 9 %J&rl?ﬂﬂ% ®9ltl ¥ BASDAIL ASDAS-CRP, BDI-29} BASDAI 74 &% %

(Table 4). ADDA L ok gHE &5 9l CRPE A28 ZHke) A

RS |

[

o)
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Table 4. Correlation coefficients between components of PSQI and demographics and disease-related variables

Total Subjective  Sleep

Sleep Habitual sleep Sleep  Use of sleep Daytime

Variables PSQI  sleep quality latency  duration efficiency  disturbance medication dysfunction
Age —0.115  —0014 —0274 0023  —0.058 —0.066 0.004 —0.044
Disease duration 0.236 0298  0.088 0.316* 0.247 0.146 0.035 0.137
BASDAI 0.691" 06387 04907 05537 0.354* 0.683" 0.022 0.642"
Fatigue 0.690 " 05807 04157 05747 0.334* 0.596 " 0.151 07117
Spinal pain 0.439" 05477 0327 0.354* 0.120 05557  —0.147 0.443%
Peripheral joint pain/swelling 0.604" 06077 04047 05597 0.331% 0.601" 0.010 0.456"
Tenderness 0.366* 0.339%  0341*  0.196 0.108 04927 —0.037 0.361*
Severity of morning stiffness 0.657" 05397 04417 05497 04377 0.575" 0.067 0.584"
Duration of morning stiffness 0.674" 04347 0485" 05197 0.529" 0.496" 0.157 0.625"
ASDAS-CRP 0.557" 0446”7 04717 0.400* 0.486" 05047 —0.122 04917
CRP —0.151  —0.161 —0.109 —0.075 0.093 —0319%  —0.124 —0.113
Spinal pain 0.439" 05477 0327 0.354* 0.120 05557 —0.147 0.443"
Duration of morning stiffness 0.674* 04347 0485" 05197 0.5297 0.496 " 0.157 0.625"
Patient global status 0.620" 05077 04827 0.401* 0.384* 0.628" 0.004 0.605 "
Peripheral joint pain/swelling 0.604 " 06077 04047 05597 0.331* 0.601" 0.010 0.456"
BDI-2 0.7427 06447 04787 05317 0.508 " 0.568 " 0.277 0.583"

ASDAS: ankylosing spondylitis disease activity score, BASDAI: Bath ankylosing spondylitis disease activity index, BDI: Beck depression
inventory, CRP: c-reactive protein, PSQI: Pittsburgh sleep quality index. *p<0.05; Tp<0.01.

Table 5. Stepwise multiple regression analysis between components of PSQI and demographics and disease-related variables

Dependent variable Independent variable B S.E. B t P Tolerance VIF
Total PSQI Duration of morning stiffness 0.563 0.174 0.490 3.236 0.003 0.345 2.899
BDI-2 0.124 0.051 0.372 2.450 0.020 0.342 2.921
R’=0.763, Durbin-Watson=1.845
p<0.001

Regression equation=1.47+0.563xMoring stiffness duration+0.124*xBDI

ASDAS: ankylosing spondylitis disease activity score, B: regression coefficient, BDI: Beck depression inventory, 3 : standardized beta
coefficient, CRP: c-reactive protein, PSQI: Pittsburgh sleep quality index, R2: coefficient of determination, S.E: standard error, VIF:

variance inflation factor.
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3} ok ARIAE HA

CRPE= A5HuEse 84 AXE o e v2A A
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