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Prediction Model of Fatigue
in Women with Rheumatoid Arthritis*

Lee, Kyung Sook™ : Lee, Eun Ok***

Rheumatoid arthritis is a chronic systemic autoimmune disease. Although the joints are
the major loci of the disease activity, fatigue is a common extraarticular symptom that
exists in all gradations of rheumatoid arthritis. Fatigue is defined as a subjective sense
of generalized tiredness or exhaustion and has multiple dimensions. Therefore fatigue is a
common and frequent problem for those with rheumatoid arthritis. In fact, 88-100% of
individuals with rheumatoid arthritis experience fatigue. Especially the degree of fatigue
is higher in women than men with rheumatoid arthritis. Despite the importance of
fatigue among the patients with rheumatoid arthritis, the mechanism that leads to
fatigue in rheumatoid arthritis is not completely understood.

This study was intended to test and validate a model to predict fatigue in women with
rheumatoid arthritis. Especially it was intended to identify the direct and indirect effects
of the variables of pain, disability, depression, sleep disturbance, morning stiffness, and
symptom duration to fatigue. Data were collected by questionnaires including
Multidimensional Assesment of Fatigue(Tack, 1991), numeric scale of pain, graphic scale
of joints. Ritchie Articular Index. Korean Health Assessment Questionnaire(Bae, et al.,
1998), Inventory of Function Status(Tulman, et al., 1991), Center for Epidemiologic
Studies-Depression, and Korean Sleep Scale(Oh, et al., 1998). The sample consisted of
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345 women with a mean duration of rheumatoid arthritis for 10.06 years and a mean age
of 49.64 years. SPSS win and Win LISREL were used for the data analysis.

Structural equation modeling revealed the overall fit of the model. Pain predicted
fatigue directly and indirectly through disability, depression, and sleep disturbance.
Disability, sleep disturbance predicted fatigue only directly, while depression only
indirectly through disability and sleep disturbance. Also morning stiffness and symptom
duration predicted fatigue through disability and depression. All predictors accounted for
65% of the variance of fatigue. Depression, pain, and disability predicted sleep
disturbance. Depression had reciprocal relationship with disability and they both were
predicted by pain directly and indirectly.

In summary, pain, depression, disability, sleep disturbance, morning stiffness, and
symptom duration contributed to the fatigue of patients with rheumatoid arthritis. The
best predictor of fatigue was pain.

This finding indicates that the modification of pain, depression, disability, sleep
disturbance, morning stiffness could be nursing intervention for relief or prevention of
fatigue.

key concepts : Fatigue, Rheumatoid arthritis, Pain, Disability, Depression,
Sleep disturbance, Morning stiffness
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alpha = 0.86 °]3ith.

4. X}2EER

AMEgAel AT HAS Folelz B 5
B F AFdidelA Wl Aol B3
ddaE vlE dFsm, A¥E HdA

e oo ATESAR ARE F2 4P

=g
e
e

FUe wdth oA 9y
IR, Az 9P8Ae WA g PR
A AT BEAZ olgsiel FANAG. AR
A WA $HE A BRI UF] U
Y 2% U@ YRS ud HUET
QekA ggot o718 WA EBRE B BAE F
N EGECIEERE = b U
Foigolel tig dEAe] £48 thrsbA 74
st 4EAE @9% BRI 28olg
2% g94ayel £58 HolZg ngoz A
gan M2, 3. 159, $23 FaYdlE

AEE 9 o] glo]ZE o] 83=S Al F3Uoh
5. AE=MUY

tdzle] Aukd EAJe winel WiRgs HMs)
o, ¥H=2e A 9de] WA= Pearson
correlation coefficient®} ANOVAE ©]8&3ld &
Attt 8 @S 53 ARG 2o 7HdF
el §3=el 7MdH%2 Window LISREL X
2O o] &l Y FEH o2 AR

HA 1941914
49.64(+10.94)A)
olm, HHUE = 50-594I7F 1149
(33.4%) 0.2 713 o] BxEQon #HAZQ
dA7b 56.5%(195%) 2 A didAte] #H73
713t 5.11(£7.18)d olHch. thdAte] us3
T nTFuEYPe] 110%(31.9%)e= 713
2ow, dert J1EZHE A AR
86.1%(297%)& AAstn vt mlER AP
247y 5.2%(189%), 8.4%(29%)& JehiAch
APFH7F 80.0%(276%) oAt
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2. AP M=X A
E A7 A7 g3 HaE, 2EHAL A
Hee (FE 1) 2ok didAe] J)ri‘d_ 33713t
i 10.06(£7.96)dez FHA 1ddA H
506o[on, sjRo] HEe v2FEI B
5.42(£2.36)d, =29 4.56(£2.37)
Uehilon, F23=E 0.75-10.00% ]
, 2982 1.00-10.0089 #HAE
et WS dig AP AAS B8
AE o = H=rF BF p=.000 FFelA
fostdt. oleld Avs B d7AEI HtE
XE gtu YA F& AL vl FHF 72
AL St I3 (WLS: weighted
least square)< ©]-&3td ¥LE F3UT

o

- E:l rl° -{>

m\o

o

et
o,
]

(B 1) a7 Med &4

(N=345)
ks - HF (8.D) {4
ol WL °T e
AWFHAEA 3 10.06(7.96) 1-50
3737 1.74(1.44) 04
5 3 2= 7.05(3.92) 0-15
See 10.25(11.47) 0-44
HHYE 4.13(6.10) 0-40
(s I 2 i b | 0.40(0.50) 0-2.44
7158 0.84(0.60) 0-2.38
BRae7sdl  1.02(0.90) 0-3.00
AL2| Al 0.84(0.72) 0-3.00
7Rl 1.31(0.67) 0-3.00
< & A&AE 0.93(0.69) 0-3.00
kRl 0.46(0.57) 0-3.00
33713 2.14(0.83) 0-3.00
FEFe]  FHPS 0.91(0.64) 0-3.00
FAH7} 1.23(0.73) 0-3.00
g = Y23z 5.42(2.36) 0.75-10
biET 4.56(2.37) 1-10
3. AAFHEZEo AREEA|

Ade (& 2>

old=x

2o

HzPcs Ha
BAZHpC.01)
Eéﬂ-E EZ_HO

oﬁ.

Wes PG
Aoz Vet 22737,
L BAYE, £/, B
A5, B3 S50, AR, 7}
Agelge, AE9%, nUE, FR% 59
Bl Az s2gue of YAyed
2 UYEhcP(05). B9 IRARAEe e
So} ¥4 JUBAZ Uehagion] Fe

=
¥ BE

r|r

(B

ESNE, A5, d23s, s2dee
AAAA 7L A VeRgTHPL.01).
Wazke] A#ASL7E 0.90 o)Aeld tiEFA

4ol BAE ANG & gorkEAu, 1996),
B ATelN 7V 2 ABASE $29 9593
(Y6)% 2RO r=0.7212 veht A

A WA gAY BAle gle AR Y
1237123
4. 78X m@o HAX
1) °]‘_F_ ol o] EA4 FHA
|27 oA A9 Gamma, Beta F%

)41

I, E—fr_?_z} BBAR(T), 335 (SMC)
(F 3)lA AT Fz2o ZH[ALN dF
F HA4E E5(7=0.27, T=2.37), 715%
(=298, T=556)2 AF AL FAU.
AA d&dgr JEE AW e
velgct sEAeldd APAHA 9L &
29(8=0.45 T=4.79)%ez Jehdn
& FHBelo] FAH JFE FAC HA o
Fo ost] FREFNE 42% AHHALT. &
A FFAA HAH JIFs F HgE 53(r
=0.08, T=2.94), 7I%53°0(8=0.13, T=3.92)
2 vehgtt. A4 cdlE3agrl 28 AW &
T 36%% JErgt 71 ARHAA <
FS & ALE 55(r =0.09, T=5.80), &
(8=0.13, T=3.92)2 uYegon =nEF 7

o rfo
5. S

o v Ho ED X

to rE mo e

oft
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(E 3) 7\M=E n3o EFL FHz
RS S et EAFFRA(RTLA T SMC
Az AHAAEA -0.28(0.20) a -1.41
53 0.27(0.11) a* 2.37
7157l 2.98(0.54) b* 5.56 0.61
& 0.26(0.22) b 1.17
2l 2hof 0.22(0.27) b 0.83
JU AYAHUEA 0.03(0.05) a 0.52
Tl gz 0.04(0.03) a 1.37 0.42
7153 -0.21(0.21) b -0.97 :
*5 0.45(0.09) b* 479
s AYAUEH 0.04(0.06) a 0.78
2 0.08(0.03) a* 2.94 0.36
7157 0.13(0.03) b* 3.92
o] AHAUEY -0.28(0.20) a -0.54
° = 0.09(0.11) a* 5.80 0.65
& 0.13(0.03) b* 3.92

* AR fo (T Adigh1.96)

a Gamma : b Beta

SMC : squared multiple correlations for structural equations

9L Fck
65% 4399t

7167l dEAFd] &

2) ZREPAM] EAF 34

SHRFAMe  EA4LA Lambda X
Lambda Y, 28A4(T), 348A5(SMC)
2 (& 4 AAEGY. & Sl 5 AL
RAe 12 2380 E we] FHXE vehd 2o
o ST E DA F7E 1.960013 Y

Bl o AP Row vehdo

=
-l—-u‘i:

3) B39 g% AA

(1) Axra] A5

AN BE=]+2 Chi-square EA%S 340.20
(FHE 104 ¢ p=0.0), ZARAAHFASZAL
(root mean square error of approximation:
RMSEA)= 0.081, 71&%3A%4(goodness of
fit index: GFD+ 0.922 Jelydd, SE2F
R Y AYRde) ARES U
Bl 2524 738 53=4(adjusted goodness

b =

of fit index: AGFD¥ 0.88, EFEIA+
(normed fit index: NFI) 0.98, B]EZX 37|
4*(non-normed fit index: NNFI) 0.98% 7}
AR¥o] uf¢- & RFd Aoz Jehyd, 704
A2 HEFFYA S (parsimony normed
fit NFI) 0.75, 712582+
(parsimony goodness of fit index: PGFI)
0.6322 7Md4 REJFo| 2143 oz Jehgt
Tk ol /dollA gl Zo] Byl AukAd RigTE Al
1Al AUREASF, Al 7R FEREER S,
T 7Hx9] 3 EFAeR gl e W, glelA
FAE ALl e FAAFANE KRl 2t
B9} 2 ¥t 3 Ao YepgtKE 5).

index:

(2) AI¥-3 A

AR BRAFE o e 2y 2l £8&
T FE2A FFHstandardized residuals),
Q-plot, #7714 (modification index)Z ©]8&3}
A8t B AFolA ZERa) 2.58 o4
¢ A2} 21F2 2 Ueh} By FHNSA S
AAstz ek o] F 10X Y =HE 7
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(Z 4) 53=2Y9

o] ¥ ek SAFFHA T SMC
= H2AE 1.00 b 0.64
H2ga 1.23 b* 22.19 0.96
FHA el FHEE 1.00 b 0.53
FAF7} 0.38 b* 5.29 0.17
& A4 1.00 b 0.90
YA 0.58 b* 13.96 0.49
AR LA 0.50 b* 8.38 0.15
715780 AR 7157l 1.00 b 0.79
AN 7157l 1.37 b* 18.83 0.78
B3 71530 1.79 b* 17.38 0.57
A8 Gl 1.55 b* 18.39 0.74
7AtEE Al 1.59 b* 17.23 0.74
% AT 1.00 a 0.59
5574 1.94 a* 10.49 0.35
HEU4E 098 a* 10.20 0.74
AYAAEA 573713 1.00 a 0.04
22733 0.52 a* 4.53 0.18
*BAA &9 (T Adah1.96)
a Lambda X : b Lambda Y
SMC : squared multiple correlations
(E 5) 7/MX2gn 2| MUty B&X|$¢ ojn
Chi-sqare DF RMSEA GFI AGFI NFI NNFI PNFI PGFI
7Hdrg 340.20(p=.000) 104 0.081 0.92 0.88 0.98 0.98 0.75 0.63
F31* 114.83(p=.046) 91 0.028 0.97 0.95 0.99 1.00 0.66 0.58
FA2* 117.17(p=.046) 93 0.027 0.97 0.95 0.99 1.00 0.68 0.59
A3 118.22(p=.046) 94 0.027 0.97 0.95 0.99 1.00 0.69 0.60

e

" AYAUE N FHANG (22 2 JRe A2(731,741) AA

27153 FRANE Tl AZ(31)AA

219 EFEZAL o|qUth. Q-plot2 EFEZJAE 1
o2 vehd oz B AFMe 71erivt 1
Hu} o7k ol 7HA Rl £ EAEE AlAL
stugltt. & d7oM e F7FA4= Lambda-Y
oA 10 ]3] 33, Lambda- X, Beta,
Gamma, Phi, Psie & Xx gt} Theta-
epsilonoX& 10 ©]/4d°] 83, Theta- delta-
epsilon®lA] 10 ©]’de] 103, Theta- deltadl
A 10 o] 2xo=z Jehgth sy FIHX)
7} ZA JeEld A2 F Lambda-Y& ©] &4
Tt ST Atole] BREA ol FHY FU}
§le®m2 Theta-epsilon, Theta-delta-epsilon,

Theta-deltaclx Jehd FIpx|$2
23& F38kAr.

5. oA77Id AH
TH 1. FEANE d2e] 4FE niA Ao
HBax)E FERA7} B2 nXe 4T A

HETH(F=0.22, T=0.83)% F&EIH0.22.
T=0.83) 257} BAIHo2 folstx] o} 714
< 712k}

M 2. $g& Y2 9L njA Aot B
2o AHEA=(8=0.26,

2)e 22
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T=1.17) BARACZE fostA] ot 7an
(0.50, T=2.85)¢, ZF&EI(0.76, T=3.27)7}
BAR o2 frolsted 7HdE A=Y

7Hd 3. 718 R ele H2d 4FgS v 3o
HB)E 71Rde FH=2d AHEIHIHA
=2.98, T=5.56) BAZLE fYstn FEH
%(3.03, T=5.73) BAALE frejste] M2

A A H A
TH 4. BFL IR 9T A Foltk(r
2)E B H=2d APENHr =0.27,

T=2.37) BAZFCE {2 B2 HHEAHY
(0.33, T=3.92), #87(0.60, T=4.82) BF
7} BAALE feoldtd 7Md& A HA.

THd 5. AWBUEAL F2o IIFE njF
Aolth(yq)'v AHBAENL =2 HHE7}
(y =-0.28, T=-1.41), IFHEIH(r =-0.01,
T=-0.08), Z&¥}(-0.29, T=-1.19) =57}
AR R v45‘}11 %ot 7Hd& 1A=

7Hd 6. &L TGN dFES vE Fo
tHB32) e & FHPNd HAHENA
=0.45, T=4.79)% F&7(0.44, T=4.87) &
57t BAAH LR folste 7 XA H Y

T 7. 715l e AN JFE wd
ReltH(B31)"& 7157 Ne FHEA N AHF &2}
(8=-0.21, T=-0.97 = BAFLE HAsHA
2oy 7HHEF(0.06. T=2.93)7} BAAo=z
frelste] 7Hd& AAHY.

7l 8. BFL FHAN d&gE uld Ao
Hre) e 5L 90 3111;}}14(7'—0.04,
T=1.37), THEH(r =0.02, T=1.04),
3H0.07, T=1.95) 257} SAHoz on}X1
ool M4 714 A

JH 9. AYBARAL SRR FFL 7
4 Roltirya)'s AWBAEHL Suolol
ZAHEI ¥ =0.03, T=0.52), ZFHEI}(r =0.02,

T=0.85), F&3(0.05, T=0.77) 257} &4
Hoz folakA oot Hde 7=

M 10, 715ANE Sl 4% A R
ofth(Ba)E AeRRE 2ol AHAT(A
=0.13, T=3.92)¢} F&IHA=0.13, T=3.79
7t BAR o2 felste] 7He AU

M 1L 53 $al 998 oA el
(r2)'e %3 $29 FPEATMr =0.08,
T=2.94) %74]14__& felstn ZHEF0.01,
T=3.26)% £&70.10, T=3.23)7} AR
2 folsjel 719 A=A

T 12, ARBASHL $20] 9P w3
Rolth(72)"E PVISHE $-gol HyPast
(r=0.04, T=078), ZP3&FH7=000, T=
-0.32), 2&870.04, T=0.74) 257} BAAS
2 #9157 go} 7He A12E

M 13, $2€ Fl5gelel 9% A A
tH ) E e 7154l APEA(B
=0.13, T=3.92)¢} F&3(L=0.13, T=3.79)
7 AR fostel He AX =AY

M 14, B3 A5gel 9% nA R
o r1)'E BEE 5Nl AFAA(y
=0.09. T=5.80), ZFdEHA(7 =0.01, T=2.18),
FR2170.10, T=6.55) ZF7} BAIHo2 #9
alo] Hae A=k

“7}_/\-1 15. zltﬂJ‘:]_—E:]E 6‘% ]l:z(]—o}]o]] 0161:.9‘
o)A Rolth(y)"e AWBASHL S50l
Qa3 (y =-0.02, T=-0.54), WAy =
0.01, T=0.79), $&%4(-0.01, T=-0.33) =
S5} AR folsi ot 7Hae FAEgich

6. =HZg AHH

1) 239 £33 2g=

AR e Rsst ogA A
dgoR ZREd REEE Fol7l da F1aA
2Rl 27047} 2 Aoz wPE B T
oz A2g F7e EHSQT. F2E 3718
o 243 W AR ARG PYEE B

HARE

rulm
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o] F7HHNUKE 5. ¥hde] PGFIE 0.63¢14
0.582 ZAasigict. gz 3 A998 61%
A 63%=E F7HEAD BEY B FHA
Ae AHTPEGNA 71573, &, FI73
o 922 AY 7le A2E EAZoE fo8A|
%e oz JEyton], 53] sz, FHANR
o A A=/t v gk Eud.

ojgi3t A wigom T WX £ AlY
stglon, 7HdA R¥e] A3 AR FoMd 2
BHASAAN gl Dz JY ke 7
2E A F dN 28E £33 43 §
=7t EElo] PGFIZF 0.598 Z7 EUrKE
5. B2 g d9EE 65%2 FIENL F
Aol A #2290 AF HEI} 43k el
stk ey 13l A FEAe 2] A A
Ze WE F95) gL Aoz YEgd.

2o 2E 713NN Fadlz Y st
t B2E AANes, PGFI7} 0.6028 7}
Hiu FjAsAE A ZE BHAS7 WS
nEF FFo] Hol JMA RE¥A Ase w¢
3lehe 2oz velgtt & A7 didaks 345
Qeow RJEIVI} ¢ ABE  FIAEX7)
p=0.046°1A F2lg AE Holm glort mye]

(£ 6) £+HIE Ex4 XK

BYTE ) B Ao H4E & IKE 5).

2) FREHY AT 343

A F TRERAMY EASF FEAE (R 6
o AAELeHW, Gamma, Beta$t DAXAF
(T), G588 As(SMO) & tha3 2,

2o ARPAR] dFe T WEe FF(r
=0.29, T=4.33), 71%%°0(8=1.40, T=2.81),
FHEN(L=0.98, T=2.63)2 e A
& FR) FF AF¥FE FIoH =B
65% ARstart. FaFN AHAN FH 4
gL F HeeE $2(6=0.32, T=4.00), 55
(r=0.04, T=2.02)22 Uelgn AA o2
T TFUFNE 32% AWt 2 FF
A AR dgE F ®¥Fe 55(r=0.08,
T=3.53). 71¥3(8=0.10, T=3.45)2 1}
ettt GFeQlEe] &< Y Axe
31%°1tt. 7157 2L dFE & ¥/F
= 22(r=007, T=5.81), $&(8=0.10,
T=3.45)2 JYesion, JdF8JAEL 7150
& 66% AWE Aoz Vel

THRHS AETse (28 2) o AAEEH.

4553

A 2 ==

PRE S (EZ=03h) T SMC
%1%&11 0.29(0.07) a* 433
S5 1.40(0.50) b* 981

n = %3 0.29(0.18) b 1.62 0.65
P 0.71(0.26) b* 2.63

s F 0.04(0.02) a* 2.02

oA g 0.32(0.08) b* 4.00 0.32
Ay A=Y 0.07(0.04) a 171

+ g = 0.08(0.02) a* 3.53 0.31
53 0.10(0.03) b* 3.45
AR BAEA 0.04(0.02) a 1.80

)57 P 0.07(0.01) a* 5.81 0.66
o9 0.10(0.03) b* 3.45

* S5AF F9] (T Hdigh1.96)
a Gamma : b Beta
SMC - squared multiple correlations
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3) $REANA 7 d2nse 3}

ARGl olEME0] S BlxE
Aas, AT, FEHE (& DI 2o

Hzd 99 AL WsE APBASY,
z, AAsAl, $2. FAAZA 53 §F
434 993} WA 9% 25, 7159

sRge APAA e, APDASYH
$ge A 9% PAE Ao eyt
Hzol olAE Fadel o ol 2d F 5
Zol Qgo] 71 2 Beost $8, %%
o, sw), ABASHoz Jegth 49
Ao S23 530 AgAoz, 3% 153
o7} Ao Y HAE Ao Ut §
£, 5%, /1Al FRAel] 38L flAE
Aoz usd. $2d 9% nAE W
g3 434 - 294 9%, 5Pl 94
J 9Fe BAE ez vt sgelE
Zol H3A, A 99L, 20l A
Aoz vepgeh

kﬂ

flo o

(O oft X of

e e

VI.

i
lo

oid FolE|A HEY BXle D22y

B AFdXE 7 o]@&¥gel tisiy W
7b 2-502 FAHen, A2, 7153, ¢
7} FuAfs =AM B 8QEME F3

229 7 292 2995 Stk oo U@
o2 AL IWY %&%44 —@mﬂ% 7}
olgust ol 24 Wasd old 23sE 7}

g HdF= éﬂrﬁﬂiﬂ 80549 ‘:’ﬁﬂr +
R0z Edslr|(o]£E, 1990; ZAH, 1996)
o) Folc},

o4 Fulelx FEYG fxk] IR FIE
nxe 8L 35, 71538, & 83,
Z277, F471300|n AA| «&Hsr) v2E
Adste AEE 65%c1Aed Tack(1991)9
AFMEe 94, Ad, w8Fx, FPIIEL T
Z, 4, g2 A4, AANEF, 7] S8, 2,

Azt AR A7 H28 61% 48

(E 12) M2 2t o&H+el mot
o A A TR Za
s A =4+ T =A% T =A% T SMC
DIk ANAHEA 0.10* 2.05 0.10* 2.05
55 0.29* 4.33 0.19* 4.05 0.48* 8.93
71573l 1.40* 2.81 0.07 1.96 1.47* 2.93 0.65
+& 0.29 1.62 0.38" 2.92 0.67* 3.57
S 7ol 0.71* 2.63 0.71* 2.63
S Ao AMAUEA 0.02 1.61 0.02 1.61
5% 0.04* 2.02 0.03* 2.97 0.06* 3.94 0.32
7157l 0.03* 2.44 0.03* 2.44 ’
£+ 0.32" 4.00 0.00 1.51 0.32* 3.99
g AW AHEA 0.07 1.71 0.00 1.64 0.07 1.76
5 0.08* 3.53 0.01* 3.47 0.09* 3.87 0.31
7153l 0.10* 3.45 0.01 1.70 0.11* 3.37
7157l AU AAEA 0.04 1.80 0.01 1.61 0.04 1.91
55 0.07* 5.81 0.01* 3.01 0.08* 6.30 0.66
& 0.10* 3.45 0.01 1.70 0.11* 3.37
“SAR 79l - T ANED1.96

SMC - squared multiple correlations
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Tack(1991)-4 dTolM e 17EH wigel A
FH WAFgo] BT o] HEGNM B A7
& s7t8lAl &3tk E=3 Wolfe 5(1996)& 5
% FU, 2 48F9, 7183, 2274,
ESRe| H2& 49% AW, Huyser &
(1998)% Ad, AB1AARYH, 2, 8¢t A
Z1E%E, BT, VAR, AgrEds AAH 7]
SAEZE B2E 49% AdWsigen, ojds &
(1998)2 &%, 71538, $2. 9447 9
2E 44.4% A5t By ol B A3

AE slzs 9% 8912 o8 2952 ekl
3, PUY FRENS Saa A9 B opy
% PHIY= BAsEY) g TR
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