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The Effect of Pain in Patients with Ankylosing Spondylitis on Sleep
Disturbance: Focusing on the Mediating Effect of Fatigue
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Purpose: The purpose of this study was to investigate the mediating effect of fatigue on the relationship between pain
and sleep disturbance in patients with ankylosing spondylitis. Methods: The subjects of this study were 109 patients with
ankylosing spondylitis who visited the rheumatology department in a university hospital. Subjects completed structured
questionnaires measuring pain, sleep disturbance, and fatigue. Data were analyzed using t-test, Pearson's correlation
coefficients, and 3-step regression analysis. Results: Pain was positively correlated with fatigue (r=.60, p<.001) and sleep
disturbance (r=.45, p<.001). Fatigue was positively correlated with sleep disturbance (r=.55, p<.001) and had a media-
ting effect on the relationship between pain and sleep disturbance. Conclusion: The findings confirm that pain in patients
with ankylosing spondylitis affects fatigue and its accumulation has a mediating effect on increasing the level of sleep
disturbance. In clinical practice, education on symptom management for patients with ankylosing spondylitis needs to
be provided for encouraging proper exercise and rest. Patient education should also include strategies to reduce fatigue
and promote sleep in daily lives in addition to pain management.
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2007), ‘&g o o4 et 2~3u)) A Ehb= A o2 B3]
Th(Lee & Park, 2012). 72| HFolsh whAd BE G 4%
0% 330 3 yulo] Eol e ggo], 1.5, o) S #
Aoz =8 do7 4 Qi uky g24 BHY Ao,
A= FrAl0] ofd £50] ofs) S =349 ol4ke] B2

B, W PR ESIL FYRR A, BE, A5
724,758 o2 Q) SRAo)E Bask= AL} wrh
(Braun & Sieper, 2007; Hultgren, Broman, Gudbjérnsson,
Hetta, & Lindqvist, 2000; Lee & Park, 2012). =& ol = 7
A4 H2e B F 645%014 WA E THIE AZER)
2 A (Hakkou et al., 2013), 324 234 X1 +HA
(367%)= FulElA TEY BRH46%)HT Bo] Tadte
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Kvien, 2011). 28]21 ¥ o] A =7 245, 7|53 Al
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(Hakkou et al., 2013).

TS A5 A= 80% ol ol A B EA], FEl
U 71 9] EZ(Heiberg et al., 2011; Shin, 2013)< 415}
54313, B3] Ao 227 0] 4187 Sols S
N =2 A2 =2 YeGTHLI, Zhang, Zhu, Du, & Huang,
2012). ol2f g B2 B ol e WAstol A 753
AE)H, BAIH) SR JFL 0)A B2 B ALK B
27} 8 2 8heh(Kim & Kim, 2005).

2 A2 AR vhE Wy 95 By B

£ A4 343} (Heiberg etal., 2011), T 27} A8t 742
A 329 A 9 BEA Bon HAH, YA m2e}
A HEHA o = w2 5 45HA| =7] 1, &1 Aol = 1)
Zof G u|x] 2L QA t}(Aissaoui et al., 2012; Giinaydin,
Karatepe, Cesmeli, & Kaya, 2009). o]2| 3}t 3] 2= 22}9] ¢}
8A, 7164 e ot 4] A ke A 7 Jlo] A E RSl
A Aol Rl AL 2 et (Alkan et al., 2013).

S, 74 W39 ] 558 olz adloz U2
A AIBFAL I THCho, Kim, Kim, Lee, & Lee, 2013). 3] 2= 4]
AA 715 9, AR A7, =9 AL 7],
HAA, A4 27 5ol AA BRjel ekl ae] Az A
o] F1 i th(Alkan et al., 2013). o] 3t ¥ 2 FARL 3x}
o] Al o]Atof| A T adh= FAto] X9 Aissaoui et al., 2013)
2L 22449 A 2 a5h FEO TS N
o] et 2L A Aol A A2 A Fd 7 At
22 77702 B50] 4U4S Bl dxelE T2
H SR, 277t Akl B A gt AIAIA, HA1A, A4
oA ¥ 25 A 5k tH(Alkan et al., 2013). T FtL 3
2 22402 Soot A4 H2d BTN 194
Bt} X7tk 55 A =7F 3o H(Aissaoui et
al., 2013), A& =1} A A2 221 (Giinaydin et al., 2009)
o2} A AFElS] Wste] whe} v 2.2 ASH S4BT,
z4o| Z HA| ghobA 4ol A& FaAzle 237t H UG
(Cho etal., 2013). I3t 552 4~H A of|(Hakkou et al., 2013)
of o 2of G2 v]A| 7 (Lee, 1999), ¥ 2= 724 25 &
L] A F7HA7| = AR HiE 1 Itk (Durnus
etal, 2015), ebA] 24 H3 FAke] oAU 128 o)
QshelA] AR A Sue] B33 ule] Bl JFL AS
Sh= 2 A TS FAE NSkt ZA ol Bt
ofieh ghxje] 4e10] A At A 1 540 Alge R 4t
o] A% 37 7HAE B 2 (Batmaz et al., 2013) 9] 22 713
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1) vy £4
Uit B o 2= A9, A, WA A 5 78
e, AT 5 371709 Qe ST YA EAL
= AP B =S AT AR B == A A5
o Z Aotgby X7 F91 3R A| Garrett 5(1994)0] 7it
3} Bath 71242 59 &4 &= (Bath Ankylosing Spondylitis
Disease Activity Index, BASDAI)E o]-&3}o] Z435}% T}
BASDAI= 9 &, 85, T2WH 9 55 4 £F, & 224
2] 25 W A5A1740) 677) B8 0] A1AEFH E(Visual
Analogue Scale, VAS)o] e} H25}stol B et groleh.
Sre] W 0~10g o]0, Bt 2uH o2 Zga Bt
o E AMEAN T 552 9nlgith BASDAI 4% ||t
S AnRt @A, 4 oS S5 BAHEE Y| tH(Dur-
mus et al., 2015).
2) 55
TS ANAEFTHE(VAS)Z 45T 10 cm®] =5l
IHAA] & FHAE ol &5hl e, A & £ 55
=7t - AR AEE, AFe] W B2 w2 A
AlBt=E St 47t Eo2r s $5 A= AT A

u] i},

3=

2= x4 92 = (Multidimensional Assessment
of Fatigue, MAF)(Tack, 1991)¢] $t= H<l = (Lee, 1999)
234t ol B = F 16T 22, 14232 1914 10
e 57 2 oln] 283 58 AER FAH | Uk 92
H=E Uil = 3t 232 £330l 258 4 1039 1t
Hoz AT, 2o MY EE Uehi B 23S
A% (scoring manual)o] 7 5to] =2} 31A] eF3hTH(Lee,
1999; Tack, 1991). =2 M9} 44 HE 50502 F4r}
942 27} A% AL ojgict A =79 A=)
= Cronbach’s a 7} 930l o B Lo A= .95% ).

4) Al

Aol 2 =& Pittsburgh Sleep Quality Index (PSQI)
(Buysse, Reynolds, Monk, Berman, & Kupfer, 1989)¢] =
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THSohn, Kim, Lee, & Cho, 2012) 2.2 243} t} o] =4l=
T 19239 44 A= (0~33) =, 1Y &, aHdE7], +H
Az FHEE, AN, FHSERS, £ S5 v 2
S 770 5H A o2 A of k. BAA] A o 2 Al
25 7173 A1, AR o =9 FE717HA 29 A7 Al
ATEE AR 7] Aok w32 g okA] gaf21], sHE B9
O] PR H-S T3 T B F A PSQLF A E ATt A
9] Y 9l= 03 (ZAI 9l =) el 21 (At o= &
7t w28 AN AARS YRRk A =
9] A2 = Cronbach’s a g2 8301 E A4 =9
Al % Cronbach’s a Z}& . 753t}
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£ A7) A== 20179 445 20179 6H7HA] FUkE]| &
Wt offoll sl 324 AFd oz At eded &
A=, A5 Fof ol AA7] &l Fatet oAbl A A
A IR of el drgsta AHEoE B2 T ST

[e]
o
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15~208% 4 AE|9Ich SEAY 42 F Aol 259 &
AEL AT

5. AI2EN

35 A7+ SAS window (version 9.4) 4 =213
2 o g3te] BBt ALY AUk B4, B, W2 Ul
TN AEe 7| &5A 22 vtefsiitt. dukd S400

=22 52 9 Sugole) ol test HA o,
o|& W 7he] AFFHA| &= Pearson’s correlation coeffici-
ents BT B5 7} 4] 7he] BAGIA 2] o)
7 &3} 7% Baron} Kenny (1986)] 324 7)) 754
A xjo] whet BT 3 WA gl thabe] du
=45 IR FE A2 IR H Y, AVTHES e
A 2|sto] SAIR AeolA SHH4e S50l miAEee v
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Ak B4 T A, AR B EE SAT B olA S
2




FHiolA Sl 3

53 s
Sriaelol w4 QJare Blste] w2 m) vt
ofsich Sobel test (9808 A} 5o A Ee) o0 2

W=7t S5

N ol r& rsL'

S QNS IARFANH FEHRe AT G
Durbin-Watson A2, %tﬁ/\‘: 7ho] thT A R e
B 22| 4=(Variance Inflation Factor, VIF) 2 &H15}¢th.

qARe) A AFL 3844 (9] 18~634) R0, 404]
o517} 54.1% ATk AR 5 B 87.2% A3, A7 9]

A9 624%, o] Y A9 80.7% Tk 71H )
o] 3009l o]}l A7} 54.1% .08, AT F §H7|7ko]
6071 2719l 797} 725% AT, AHBHELE ZAn| B
=9l 47 nutel 7 97} 64.2% G THTable 1).

FHZMH Y=

2074019431, 3 2 %
F6988o=, a}T 3

5] 32bo] 1447 0 2 714 B34, 1 0.2 SRAIZE S
o 0] 9irh(Table 2).

Auby B0 B 55 P 4 (=213, p=036), 2
WA = (t=-8.63, p <.001) w2t 2ko]7F AT 5, HAF7}
WA AY S =74 o4 78974 wRkel R
055 A=t th M2 A e A E (=218, p=.047), 7}

Y% (t=-1.19, p=.036), AT E(t=-6.82, p<.001)0]

Table 2. Level of Pain, Fatigue, and Sleep Disturbance

(N=109)

Variables M=£SD Possible range
Pain 3.20+2.08 0~9
Fatigue 21.95%£9.19 5.18~46.09
Sleep disturbance 6.98+3.24 1~16

Sleep quality 1.24+0.71

Sleep latency 1.05£0.71

Sleep duration 1.26+0.99

Sleep efficiency 0.36£0.87

Sleep disturbance 1.2410.61

Sleep aid use 0.38+0.84

Daytime sleepiness 1.44+0.66

Table 1. Differences in Pain, Fatigue, and Sleep Disturbance Scores according to General Characteristics of the Study Subjects

(N=109)
Total Pain Fatigue Sleep disturbance
Characteristics Categories n (%) or
Range M=£SD t(p) M=SD t(p) M=SD t(p)
M=£SD
Age (year) 384193 18~63 326+201 033  21.27+9.00 -0.84 653+£2.83 -155
<40 59 (54.1) 3.13+213 (.741) 22.75%9.44 (404) 7.50+3.62 (.123)
>40 50 (45.9)
Gender Male 95 (87.2) 3.04+2.07 -213  21.30£919 -213  6.98+3.26 -0.02
Female 14 (12.8) 429+1.83 (.036) 26.36%817 (.047) 7.00+3.23 (.982)
Spouse Yes 68 (62.4) 3.25+205 -031 20501857 -131  7.19+345 -0.88
No 41 (37.6) 3124214 (757) 22821950 (193) 6.63£2.85 (.383)
Job Yes 88 (80.7) 3.07£1.95 132  21.20£850 148 6.68+2.85 201
No 21 (19.3) 3.74+251 (189) 25.10+11.35 (1152) 8.24%3.28 (.047)
Monthly income <300 59 (54.1) 3311210 0.61 20991866 -119  6.98+3.06 0.00
(won) >300 50 (45.9) 3.07£2.06 (.544) 23.08£9.74 (.036) 6.98+3.47 (.823)
Duration since <60 30 (27.5) 3401240 061 20671979 -089  7.48t4.08 0.83
diagnosis (month) >60 79 (72.5) 3.13+1.95 (541) 22431897 (374) 6.801£2.88 (411)
Disease activity 3.4+1.9 0~8 221+154 -8.63 1844+873 -682 596+t251 -4.35
<4 70 (64.2) 4971171 (<.001) 28.25+6.19 (<.001) 8.79£3.61 (<.001)
>4 39 (35.8)

"Scores by bath ankylosing spondylitis disease activity index.
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ue} 2po|7} USITh. &, AR ERFE T 7HE d ¢ o] 3009t
L) iﬂ}Ol 787713007t o]l 7B -p-Ht, A B =7F 4
o|arel A7} 44 ujutel Aot} H & Hrr} =9hr)
ZFof xg T Y FR(t=2.01, p=.047), A B = (t=-4.35,
001)0] mHet =Fo]7F ATk &, A o] fl= 4 -$7H A ol
U= 7§ SHTh AW =74 o)l B9t 44 mekl
S Bt} Ao A w7} =9ktH(Table 1).

oﬁi_,~§

4.5, L2 Y 2HTY 2o A2

EZ2 102 (r=.60, p <.001), $HA ol (r=45, p <.001)2}
A FHBA 7} ebgT 9 29 ol Tl = A A Q1
ABBA S el o] (r=.55, p <.001), HAFA}FS] w27} Alg
Hgol7E A st th(Table 3).
THFO Z+o| AN D22 St
7} S A5 el S5 A du Sy
S TS AESNT 55 2 E PN A=
of F-&J3t Aol & HAH YHbA] E4S 7S A g sto] 24
o] E9J&}4it}. 1 A3} Durbin-Watson X4 1.63~2.162
F7F A713E] Al glol SHA Y-S ST &
=1.021~2.0402 SYHF H 3482 fle

0“l\_.

e

Table 3. Correlations among Pain, Fatigue, and Sleep Dis-

202 warstel ) A4S st
Baron¥} Kenny (1986)¢] 39| 3] &4 o wa} ufj 7] &3}
£ AFIt 194 oA Sy 7} vz o] v A= 9
Fe AT AT gAY ARk E4(EE, 7 E e, 2
HEE)S SAIE A olA S F52 Wiz Hed
2o Fo3t FEFS F= A2 I & A A
+d B A= T A EeT S R AR =Y
om(p=43,p<. 001) o] melo] A& 41% it 2¢A ol
A Y7L S A= G EAT A oA
o] At %‘é(;ﬂcﬁ], AR E)S SAIT deolA SdH
R TFE TEHUR AN o FFE F= AL
2 IIEUT & A ASY S AGste 55 e
7t U A w3 (B=.27,p=.017), o] &
o] He2 25% ek STA oA EHAe} w7t
%/\101] T v A= S EAT A o o Rke] dRt
Xﬂ(;ilcd A =) 3t Aol Al w72 1
Aol FoJ7t FE=S Fol(B=39, p<
A 02 el of] 5Yusel B2
o e Seiielel ol A A g1
Q1E|o](§=.10, p=.387), 3 2 §0] 2 gohol vl = G
& 0 oI Ao 2 Lebute), f2e) o) sk 7] o
3t -q-ol A A=2 9J3l Sobel test (1982) A A| 3t 2 3}, Ak}
7 A2 S5 2 2] BANA T2 e BAH o
1 ol AI1910] TH1E| e (z=3.28, p=.001)(Table 4).

Aoz g

turbance (N=109)
(o)
Pain Fatigue -llE "I
Variables
r(p) r(p)

— " B ATE AN A5G Y T Aol 719 B

Al T 29| uj7 & L om, FQ AFAINE F4
atisue 0 (< 000 ) oA T zo] i) AT P on, 2a ATATE FA

© 7 =9J5}314} 5t

Sleep disturbance 45 (<.001) .55 (<.001) _

Al Mo e FAE 24T A, 448 A5E g

Table 4. Mediating Effect of Fatigue on the Association between Pain and Sleep Disturbance (N=109)
Step 1 U Step oAl Step 3 (i
Variable Pain—Fatigue Pain—Sleep disturbance Pain, fatigue—Sleep disturbance
B B t(p) B B t (p) B B t(p)

Pain 1.91 43 4.31 (<.001) 0.42 27 2.44 (.017) 0.15 10 0.87 (.387)
Fatigue 0.14 .39 3.83 (<.001)
R’ 41 25 35
Adjusted R 38 23 32
F (p) 17.79 (<.001) 11.84 (<.001) 13.72 (<.001)

TAdjusted for gender, monthly income, disease activity after dummy coding; * Adjusted for job, disease activity after dummy coding.
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207 (10 gHE)olqitt. o] Cho 5
(2013)¢] Ao A ZA H5E Bt dF T 5 T5Y
5.0~5.6% ¥} wokon, Kim¥} Kim (2005)2] ¢ 7] 4.837

wrhggith AYBY I B4R JR ARG B B
&4e] A3 o] gol Azlvt= A& 11235 (Ramiro etal,,
2014), 2 1 5L0) 4 $Ape] W B = (3.478) = Cho F(2013)
S AP B E(4.67) Hrt W2 FH = o] T34 A=
e 5 A4 A E7E Word 4= qlukal *gﬁﬂ‘:} & =l
A 72 A5 ekl v 2 Y e et 21,958 (505 THd)
ol3l=tl, ol= Alkan 5(2013)9] Aol AHg7]Zte] Bt
8.6d%1 72 23 A w2 H=Ql Wt 25.80 Bk
Z5 WOk A A5 SR w2 ek HnkA 9l A
, AFR] 3] 7153 AA1A 7159 S AR A E Bagt A
YA (Alkan et al., 2013)E & mf, & A79] A= F Y
Q10] 80% olA¥0.2 AAATL shA KA T3 A1)
43 Sotnz 2 g i olxlﬂ S L
o 2 Q7oA 7 A2 Bre] S Aol B 6984
ol9ltl, o= LA A2 TRyl uu A(H 64H)
27443 Batmaz '5(2013)°) 9172 Bo} Akl S gl
= PSQI7} 53-& 235k= 9= AN 2l (poor sleeper)
©2 ¥ 75}3 ¢).o1 (Sohn et al., 2012), & oA A4
H 2ol ghate] o] 1o A4l (4.6%) (Batmaz et al., 2013)
Hop gojx| & F8 oA = o] A B o s A7t
 a%hE AJARRIT

& g7oll A= Baron} Kenny (1986)2] 39| 2724l
0} 72 A ko] S5 Aol o] A oA w2
of vl & A S 1A oAtk duby 54
(¥, 7P e, A =)S AT deiollA 42 A
9 AL A Zshs Fo2 i el v 2o 7%t FF
= F= ALE IHJT. o]= AY Aol (Aissaoui et
al,, 2012) 2 259 @Ae] 5ol Y29 Foft FFR
Qo2 uhops| o] Z A IS A X3t 44 A 54 EAke
A BEZalubx BE20] ASHEE YA EE S

2277, %4

235 Buzto] /15 o] 127} Als)A] 2 (Alkan et
al., 2013; Kim & Kim, 2005) £2%0] ] 20| 24|
o)A = R 0.2 AZhE T o2l Bl A A4 Had B
o) W28 AaAy)LE 55 20 WeH R4 4T A
o ArEn, $Eud fd ZeEE UK go o
s,

A ETE Slsl] g 2 = AR At =
H(HY, ARTYE)S FAS A olH Sl Exol

=

ol i
Q1=|4lth o]+ Batmaz 5-(2013)¢] ALoA] u=e] 34

29 3z} Azt BEZo] AlEdE 4y
m&4o] WolAA Sugolol §015 G
E 2R 5t9 o ARA =g A= AT ET S4B
ZA|EA}o| Al 0] 4] OHX]J_(Ramn‘o etal, 2014), 55
o] &5 S oA Zall(Lietal, 2012) F2| < 4 H
9] Ho] ol ug HA 7t M| R]= A (Jeong et al.,
2014)0 2 Agﬂﬂu} E3 5o A 9F el zzmq ]
S 7 ) 9 F3t vl(Jeong et al., 2014), 23 732 A
o) 55 tomwxﬂ A E mRste] Sugole] 4
23lo] Yg A7t Basich

w7 &3-S A Fshs 3TA oAt dub E4(3]
o, A B =)S AR AH oA S 775
Aol F4Zeo] w22 oﬁo B3 AT, 74 2y
o] FHL T S golo] ole AL FA o
oo flsle, J4§7}—m ool v 2= A gk 9 ol
Aok Aoz ekt ARz A7k S5 Su Al

7hel WA m2E AT} Qe Ao et
A 13 YA A2 FEL 1) 2E S92
el s g e s ok S
ole}. ol A4 Mg Ao BEe| Hzhmel wErt 4
o A5k 715 o] 28] BAE PRS2 (Luyster
Chasens, Wasko, & Dumber-Jacob, 2011) X| X3}t Et

FAE gl 50 -4i0ﬂ &= 2L Yl oH(Giinaydin

etal, 2009), T 27} 942 SuoE A et 23}
E(Durmus et al., 2015) 71‘:‘:1'73 3ttt 3kxle] thH A o= o
Faslo A7zl PAET oiztol] o)A 7l fes
=3+ H(Aissaoui et al., 2012) 3tx}= 2@ 7|7t 59 72 A
2olo) EHARS FYSIUA 523 BAlE BERd 4
07 U2 AE7} o= A o2 AztE T o]y 3t AT
529 528 sasks AAF AL 714, D7), £ 71 5
ARBEEE) AT A 7)o 2 A2 12 A
7} 7VE o] HY Ao gEFE v 4= Uthal(Luyster et
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o)A 3 A E B2} e slo] suAelg F71A17
thi= AL SRlslTh 2 Ao ool A4 M2 Bt
32 SasHe 12 340 AL el o, $504
W 55 A] glo] 28 WA 1S F5a o &
2= JA7] A& T &= X &5 = B4 Z(Bedaiwi et al.,

2015), 5% W2 FUANE 7HEAA AAH L7 of
718 4 glom e Fa sk welsolop & Sarolen & 4 9)
o 223 4 Mg B g Weshs 29g B

2Ja7] aiAlE 72 Belrt A olob T2 e ik
(Leverment, Clarke, Wadeley, & Sengupta, 2017). 0] ¢
3 A2 A Fd S| w23 SA 270 Alde] 2
asih B3 A A5d S et e S e F
Z, 92937 71X 1 Q= A 97 o B 2 (Durmus et al.,
2015) % F1li7do] A 254 e 5, v 2ok
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