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Discriminating Factors of Stages of Change for Exercise
among Patients with Metabolic Syndrome

Hwang, Hyun Ju - Lee, Eun Nam - Choi, Eun Jung

Department of Nursing, Dong-A University, Busan, Korea

Purpose: This study was designed to explore the stage distribution of subjects according to stages of change for exercise
and to identify factors that could discriminate subjects in various stages. Methods: The sample consisted of 182 subjects
who had metabolic syndrome. The instruments used in this study were the stage placement instrument for exercise, the
metabolic syndrome knowledge and metabolic syndrome health belief scale, and the metabolic syndrome exercise self effi-
cacy scale. Data were analyzed using chi-square, ANOVA, and discriminant analysis by using the SPSS 19.0 program.
Results: For exercise stages, exercise efficacy, occupation, and exercise benefit showed high standardized canonical dis-
criminant function coefficients. Subjects in precontemplation/contemplation stage for exercise were more likely to have oc-
cupations, had less exercise efficacy and exercise benefit than those in other stage. Conclusion: This study implies that
the level of exercise efficacy and exercise benefit of subjects in precontemplation/contemplation stage need to be enhanced
in developing exercise program incorporating the stage of change for metabolic syndrome patients.
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ol Rz} BB F, 2, 5, 715Y, 1S, 2E
SHER B LK B 839 A0 el 2
2 BHuE3 Qoh(Im, Lee, Han, & Cho, 2012). ¥=3F
U S AR XA AT

ok ¥H3]a1 9Jrk(Kang, Kang, Yun, & Choi, 2012). w2k
A AT e sk 2et ) 23 e 4

ol Brrow gPeE dRolle ¢ 4 Mt INEFEE
<= A7 A oetar 3 Axle AAIEE w=] A 321 EdEl =
B2 ARl ele 73 Agsa /i o] diils 84
o] PH% WAES AT 71 TR i1 HA )
i olgkar AFE o] Jth(Grundy et al., 2006).

Telm e gREFEe) o et FAlel ot FHHel &
T 2| amF 3 7P Fagk g Fdolm, A&l A
Fpl Bolshe A2 Ag3to] A% AEFEH B
B A% Pt JuBage] WEIPe Fold

Holth, A= Are A 52 WA, Qvﬂ Z

S AT e E858s TTMTIE AR &
A At (Gudat, Bungert, Kemmer, & Heinemann, 1998).
American College Sports Medicine (ACSM, 2000) o4&
AT 848 ¢35 Z2ado s AAATE, &
g, ZATEHS PN T A 52 Akt o9k 2

o] T ARl 52 WAL A FF thraksF Hd HF

Ztel] Fag JFE vX= AR dHA St
1983 Prochaska$} DiClementeo]] 2J3 7] ¥ o] &

A 2dl(trans-theoretical model)-& 58 ¥ 351 thok
27 B4 9)e] W3l Adshed 83 olRow W
FE-28 wolgltH(Prochaska & Velicer, 1997). o] Rdl&
73 Agke] ot AElE s tidAte] A3=YHE oA9Al
HIAZ 7 S Aol S-S & BAEA, Adde 595
A& el L= AT} o] F SFE-okE FH, Bt 35
xl-o]] u]z‘%l Xlo]A} ol 2} 1] 13}, ;qug- ’—\1]0]/‘4-,—] HIV/AIDS <]

W Eds, A dTd g, A sold) T rhekst 11734y
9] Holo]] 2-8-5]0] Yr}(Prochaska & Velicer, 1997).
o]2& Tdl e AL S T3] ‘G, W] 8 9 o]
AN RFE H= Ao ofz} P 9fuiste] JFAolal &
Ao 2 Argstar glom, 9o Ao 21L& F
o] olu]z} 7212l 9ol FEFE mA|=

200 gHo] Y 9E Aslal e olEo R, TAE

o o
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e Mo

714, QA

=

l

SERAE 25 409 £719) Nvg 4ol 292 T
Q1) 3 $Juls} Aol Bko] S & Tekelo} Frka A
AlskaL lck(Macus, Pinto, Simkin, Audrain, & Taylor,
1994). ¥l o2 Zele ok thAe] S 59l S Arde
] olgEo] gkt o] Rulg ool 24 o

& 1H8(Kim, 2007) 9 238}, o] AtellaE 5A ol
w2 A AP =} A7 Bl St 9lo] A

FE BAe] SFY9 WSS BT 5 9l 8 T

3 A7 ob27kA) Al v ik
IS S AN 2 DA AR o1
shed) g T 29lol o S0l Hus B o)

o YFeF= & —% vfetsh= Zlo] Fasitt, A2 ¢
o] W3} ZAAEN Z a3 u|E Al SEAAL _3:
=39 i Fa3t 9JaFS m X (Kwon, 2001), 7

He TAIF Q] 27 B Y307 dolueE s 63571]71
A, &F& EFehs ABAA] o] o FFE vA= F8 o
Z QQlo|tkMin, 2011). 9, SFESHL 252 A&
Tt Wgo 2 - ¢ WAl JAAT = T8
o], Z7|GANE A&H 07 F7IAIAL & Hefolrt
(Kang & Gu, 2006), T = AALE -2 of A o] I Z313)
9] Wk 8 2918 A3 Lees} Son (2007)2] 979l
Ae 5o g A|Ess I, £, ass
=, BAA TF, doldol wstaAle] I aglo 2 vElY
o, Blalock 5(1996)2] 01—?0]]/\1‘— ool Ar|ES7t,

Aol A A} 7, A A7) EH Alo] #1734 A oA
o] ZgAF WstdAl el 7P %S ‘S_ = Yehsitt
1 9]l Bt B -39 ‘ﬂﬁ‘r‘:}ﬁu #HQS FA}
3 Kang¥ Gu (2006)2] Aol A7 E57 7 2JAHEA

T T ol5H 847} wstdA el w2t frofgh Aol 919l
21, Kim (2007)9] Aol e dreF& ikl File
] FEHATE EeTE AP A e E g
APEE 2 Aoz ey

oo £ A7 Ul FAE ute s Y o2 B
AS #goto] TEAS wsAE BET 5 9le 29lS
TSR} AEE Lo, AF7HA] AP el -5+l
o] Wislks 7P et T8 TS she A0R HiaEof
£ AN AR, F B T8 SHHFR ol W
shdAlel wet 2pol7k A B4 stz g, & A7
T Ui Bte] wstdAle mE 25T A TR a9s

Mshe vl 7zAts 2 28 5 s Aol
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2 A7) BAe gapsEe 2 Arhie tlane] &5
9] WshebAS A1 2 Wae S 9l aole FEdes
W, OAEEE PAE 908 $55A Z2aae 489 o
wshehl ol w2 m8-g ANJshzd] Zlofal] Slgtolr] 74
He) BRE S 2,

o thgAte] Qube EAe vjotict

o QAT dPAe] 259 WETAS shola)

e DS S DR B R

. AFFE oA SEAS) WA WET 5 9)

2, AN

B A= BF YA A 37) HdollA] 20139 39 HE 5
2 Atolol] ohE3t 22 7|z wet Ao R s
W1 B4 W lsto] s W 18278 thdAtel] X3
skt g ARV v SEAEHE s =2
T (National Cholesterol Education Program, NCEP)2]
Adult Treatment Panel I119] 7|&& AR stgen 15
ERE)= World Health Organization-Asia Pacific (WHO-
AP) 20009] 7152 wie}, WelA dalE T 25k 712 5
7HA 5 1) selEdl E->90 cm, o§2+>80 cm, 2) A
A e ek FY 2 ESESE G <40 mg/dL, o7k <50
mg/dL, 3) i FAAYES: F FTHAL =150 mg/dL,
4) 18R} =7] "e/olehr] E>130/85 mmHg, 5) il
Ht: FE A F>100 mg/dLE 3t9.0m, o] F 3714 o]
gl A Behe tdAs dAls o= A4 it
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D53 ¢ WA

539 WsldAZS 2A517] 98l Marcus, Selby, Nia-
ura®} Rossi (1992)7} AR & Z3}e] =75 ARg-aoirt.
o] Ao 5 $ HITAIE AlE A DA, AYDA, FH
A, A, FAGAL] O GAIR TS H, T}
7] AR o] 5 RIE W AEARES 7|28 TO50] o]H -F
Al SRS gotehetdl 23S FaL ok Alg A
Al (precontemplation stage)# TA| 52 slar A &
o, 6714 oJ el #-5-& dtarAl sh= o =7t gl EAloH,
A8 ©A| (contemplation stage)= TA| 52 5kl YA &
L 9lont, 6709 ool 55 stara} sh= 2l =rt Qe A
o]m, 1] T (preparetion stage)= EA| -5 3kl 91O
A o)) @Al 304 ool AR 355 st} sk
o|=7} 3= Ao}, 8F Dl (action stage)= A 7124
ol 5= ShaL Lo} AEEHA] 67 o] ALA| o2 THA| o]
o, fA] @Al(maintenance stage)= @A 22 52
shaL 9lom AlRkgEA] 67) o] At TA| o]t}
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A FT AN SH=T

el tig AXAH=E F4s17] $138) Oh 5(2007)
o] /g ST AXNSAHAETE ol8sk3drt. &2 o]
=Tt tig AXA =S S $s) 7t E
TR 2 ATee s w4910 25 E 8 EHY
Lol theh A5 2 23 AA 20239 W8 B = Al
7b 57 75 o)doloir] B AEst k. 4 £ thAt
ST AD7)E, 99, depy 2 S
Wgog & 20708 o]FolA] 3l
‘agA ek, F ey o HEAER Hses A4
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on, A7t 2es T i Aol 2 AL
ofm i},




3 =75 AT TRl A 77 - Bakdt ol 7hs
3t g 47 0 ZRE WEEITEE 7L gk e § 2683
W8 B =Rl B 75 odolor] B AEst it 237
A =T Ak TR 7R, Ak A S
A28 73 7S, AP el TR e R F 260w
ofFold glow, zt Fe ‘i 2%y, 2, ‘tA=
a7 g, 71e] 2FA) Gt = SHEH=S At A
1 o] A= SH 9 R Cronbach's o gho] ¥l
73 89, A2 85, Fd .96, ol 795 Haln

9F 5T SA=T

Y RS T o= gk dast ARl &
T2 AT e AR A=E EAs17] #13l Hickey,
Owen¥} Froman (1992) o] 7+t Cardiac Exercise Self Ef-
ficacy Instrument (CESED)E Lee (2002)7} 57 2=2] 1071
3} 2 FAsto] ARgE =5 AMEBE o M 7ha st w4
wo e Ug BYES Fhiska 5 10232 Uged
EARTE B 75 oPdoloja] B AjEsk gl 4t
EoT5 Lol U AEEA o] 255 vt e g
Al =7¢] AZE= Cronbach's o= 900]%laL, Lee (2002)
o] AFrollx= 850 E TFtollx= 910]%
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22 12 Ushe Aol BoA S Ba HEAZ WF
sk 2pgail sheich. o] olol Fold 9w oAl

o &

glop], 1 Aol olatA Qrjes Hole]
oo AWttt Ea Aue How Ae
ol AEY APEE T SUE At o

H 2k5E SPSS/WIN 19.0 A Z219S o]83}o]
Ao H, FAIARQL EA S Tt 2t
o AR FH Y WSl Aot MESE 1)
ofst it
o tiigRte] 53 9] WalctAlol wel tiidate] dubE &

A, BARESE 1800, A4, AN, $F B354 4
ol oIz} GR=AIE 7] 913) X testsh ANOVA

a_ =

£ 22X} 18 7F 2ol Scheffé test2 ARE AA
N

=

frod
—

oy

=

(@)
N
X
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=
oX,

o oJz27} 68 1% = =7} FAHeh
wokom, Hat AHL 589249t AFAEE FF olsl
7} 43 5% 71 Boko ], a1 the-0 g ‘mE o] 31 3%}
YL Rk 7E52.2%2 F o wekor, 9 W 258 200
7hel wRE o] 61.5%% 2007+ o' Q1 73-9-We} @oket.
FTE 2 s Aol 76.9% 0w, AA] w97t 9
T AR 78.0%2 S Aol vlsl Bokeh AZE ~Ed|
2 A= 104 whdol 4218003, A 97 52 5}
)

QA 9k Algho] Zk7} 89 6%, 54.9% 2 Bl Q= AlgE.

259 HaltAlo| 2 R E AR E AY A dAE
4.4% (n=8), AFIAE 13.2% (n=24), ZH|HAE= 19.8%
(n=36), AFHAE= 12.6% (n=23), FAHAE 50.0% (n=91)
1 Ao 2 velsitt, sk Algd TA| o] o dAt 71 H o
THHEEAS golaHA 3] fal Ml DA-AIE W/ AYHA, &
HIGA|, A/HFADA-Z FAek. mEhA AlE /A A
£ 17.6% (n=32), R DA 19.8% (n=36), A3 /A
= 62.6% (n=114)0]YcH Table 2).

—_

w

SEHY W0l IE oF w40l Kol
dPgAe] vt B4 5 25 a9] wskel ol wel frofa

=
ApolE Kol M= vol, APRT R 2Ed A A=k A2

@/ ARAL] TP Lol h T gl Hlal frofai

Vol 21 No, 1, 2014 49



U]

Table 1. General Characteristics of Subjects (N=182)

Characteristics Categories n (%) or M£=SD
Gender Male 58(31.9)
Female 124 (68.1)
Age (year) 58.92£10.48
Educational level Middle school 79 (43.5)
High school 57 (31.3)
> College 46 (25.2)
Occupation Yes 87 (47.8)
No 95(52.2)
Monthly income <200 112 (61.5)
(10,000 won) >200 70 (38.5)
Religion Yes 140 (76.9)
No 42 (23.1)
Spouse Yes 143 (78.0)
No 39 (21.4)
Perceived stress level 421+132
Smoking Yes 19 (10.4)
No 163 (89.6)
Drinking Yes 82 (45.1)
No 100 (54.9)
Table 2. Stage of Change in Exercise (N=182)
Stage of change n (%)
Pre contemplation 8(4.4)
Contemplation 24 (13.2)
Preparation 36(19.8)
Action 23(12.6)
Maintenance 91 (50.0)

2o Ao 2 VERE O H(F=5.01, p=.008), A3 /5-A A 2]
gzt 7hEElE ]l e AREo] 38.6%%1 ukd, AlE
/AL A el 3B 3= o dAke] 71.9%7F A o] e AL
2 Ueht o3t zto]E B th(x’=12.17, p=.002). T3t
A/ HFADA el e thdAe] 2EgAA =Tt v F 1
Eoll vl3l frelsl v Ao g YePITtHF=3.67, p=.028).

e AT A ¥ T e 9] wstt
Aol uke} frolgt ztol7} Q= Ao yehtt & Ag W/
AGDAel J= t Ak ohe Al i dAtEn 58S
& A QAL g1l o, thEo 2 FH|AA|, A8/ HA
SHA| <20 ATHF=27.02, p<.001). T=3+ A1 8] A/A DA o

U AL o2 GAle] didAtETE {8 Al Al
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shaL gilow, I ok FH|DAIR YEITHE=3 42, p=
.0335)(Table 3).

e 9o Wt A S Z T 5 e 2%1S wetstr]
A3l Ml 5ol wshA ol whe} frof gk &}
B, 2EHSAE, 58, 5ol g FI8E =

= sto] M-S A 23 77 i et
ZZHIch Tl 3 ¥ F A HA IEE(Wilk's=
087, x* (10)=66.149, p<.001)E EAHo=Z Holsl9lo
U, T WA 4(Wilk's=.956, X7 (4)=7.861, p=.097)= &
2J3}A] et} AEAF(Canonical Correlation)-2 31 HA|
o] 7 S31= A 22 A4S B, T A
W3 2092 vERTh 3 WA e Al 919
& FEsh=T] 89.6% 7] ofeh= Ao = VERTE

r3
1
f
o
<
r3
»

2) F=9Y
P B oM WS )
MECEES DR EEUEER,
74e] HBAGE e 202, o] A% gho] 2
oll 2 G vl @ 5 41wm4ﬂ1 B}

;0

59 HEl A S Z A sk WS Yol Sl &
k4= ¥ Fk 24 Zh(centroid)S v)awst A=} Table 52
B 3 AR ol A 2 wistahA| o] Sl gho]l Al &/
AGAAIE -2.00]2L FH[DAE - 40, AP/FAGA= 46
2 2 Jeht, AlE Z/AEGA L] Ja S 3ol v 7 F
o] T4 3 Ee] HolA eS¢ vk wEkA A ¥
A AT A A/AYDAE FHDA L A/ HFAG
Algt skt 8 & o Uk 2B ER SFRsH

3} YT, FoAE SFAA sl AY A/ AZA
S tPIAE ThE el st FRAFE FaT WS
2 3 5 9ict.



Table 3. Comparison of Predictors by Exercise Stage

(N=182)

P/C (n=32) Preparation (n=36) A/M (n=114) ,
Variables Categories x“orF P

n (%) or M n (%) or M n (%) or M

Gender Male 14 (43.8) 9(25.0) 35(30.7) 293 231
Female 18 (56.3) 27 (75.0) 79 (69.3)

Age (year) 56.53 55.25 60.77 5.01 .008

Educational level Middle school 14 (43.8) 13 (36.1) 52 (45.6) 6.37 173
High school 7(21.9) 10 (27.8) 40 (35.1)
> College 11 (34.4) 13 (36.1) 22(19.3)

Occupation Yes 23 (71.9) 20 (55.0) 44 (38.6) 12.17 .002
No 9 (28.1) 16 (44.4) 70 (61.4)

Monthly income <200 16 (47.1) 20 (54.1) 76 (68.5) 5.74 057
(10,000 won) >200 18 (52.9) 17 (45.9) 35(31.5)

Religion Yes 26 (81.3) 26 (72.2) 88 (77.2) 0.79 674
No 6 (18.8) 10 (27.8) 26 (22.8)

Spouse Yes 28 (87.5) 30 (83.3) 85 (74.6) 3.10 213
No 4(12.5) 6(16.7) 29 (25.4)

Perceived stress level 428 5.06 3.92 3.67 .028

Smoking Yes 6 (18.8) 3(8.3) 10 (8.8) 287 238
No 26 (81.3) 33 91.7) 104 (91.2)

Drinking Yes 16 (50.0) 17 (47.2) 49 (43.0) 0.58 747
No 16 (50.0) 19 (52.8) 65 (57.0)

Knowledge of the metabolic syndrome 13.03 13.83 13.77 0.99 373

Exercise efficacy 31.38 35.72 40.46 27.02 <.001

Susceptibility 234 2.30 221 0.69 501

Severity 241 256 2.63 1.36 259

Benefit 3.09 3.25 3.37 3.42 .035

Barrier 2.10 2.00 1.84 2,74 067

P/C=Pre contemplation/Contemplation; A/M=Action/Maintenance.
= 9

£ AT oM A kel 53 ¢l ol tigh wishd
AE stetetar 7t dAIE IHEE 5 = 821S et
AR 3kate] 5309 A= Al A DA 4.4%, A8
Al 13.2%, THIDA| 19.8%, YA 12.6%, FAHA
+50.0021 A2 JERFANE dEEA o] ZolsteE Al &
AR FolA, AlF A/AZAA} 17.6%, THAZE 19.8%,
A /FADAE 62.6%= VERt vl A 55 AAtskaL
AL Qe Abro] B Zlo = UEhTt ol tieST
IAE dido 2 W o4 RdS 283 Kim (2007)9] A
TANE 55 H3] oA k=AY /0D ATE 24.7%, A

B /HADATY 75.3%F BHYA, G IS Yo g 3
Kang¥} Gu (2000)9] A-ollX = Al H/AGDA7} 28.1%,
TH[DAZ} 12.5%, A&/ FAGA7} 59.5%= Jept £ A
ToF fAlRE Fds Bt ol £ dAFtiERlEe] ks
T 2 Rk ke 2| 1 o] ] R] elof 2ol thgt B8
A& o JABkaL Q7] WhiE)l Ao 2 Als k. T3 gid
ASL dr ST o2 Fgk vkl B AL Yol g it
UR7] ol Bl BT 9= F oldol sl =
Al AZpsaL glom, HAolA Algshs A5 2219
ol Fojg 7|3x =S Ao g FActE} ughy FFole=
kb 3717 el M2 -5 9] WstaAlE =AY & 2
il =
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Table 4. Structure Matrix for Exercise Stage

Function
Predictors
1 2

Exercise efficacy 87" 18
Occupation 427 .10
Benefit 30" A5
Stress perception -.21 737
Age 34 -50"

" Unstandardized canonical discriminant functions evaluated at group
means.

Table 5. Centroid of Discriminant Function for Exercise Stage

Function
Stage
1 2
Pre contemplation/contemplation -2.00 -.26
Preparation -.46 40
Action/maintenance 46 -.05

dhgAte] QuhA B4 25 9] wiskeA ol wet fofa
Aol 1l volsh Aol Asinw, A/ fARA o Sl
A} Loz The 5 el Hlal folshAl B Ao i
Ehgom, Ha/ AR tlAbct A3 W/AZEA )
AP} PR A9l T Qs B9t el ol 2
WS AL e o)) 5 ¢lel g AT (Lee & Son,
2007) 64 Lhol7h isjeAlel wte} 415 zFol7t 91919 A
e the Atolet. o] AThe Lo} wolds 117
ol g BAlo] o 31, Kl Holuk A2 Foll= M) gl
U om $Eohs ARkl B whuel] Aol Sl 5
APV Qs o] olely Aoz Aln et HeiA 3
& 3% AHASS o R SEEA Lans fole
pst w8o] ol iAo & Zolm, A4 Ul $52 &
Sl $7zAlo] Wastoha st

S Y/ FATA ] Q= ) 2Ed AR e
% gl sl frelabl v Aoz vehgizd), ol AE
dlol o AT BApuTh 2B AT} e TN &
FaME A o3k 210 ek Kim (2010)9] G725}
o} AHPEH= Asfolrt. o]eidh AoH= A% ol 724
Q5L o 2EE2e] P Folm 2Ew o] tiAE
S ok AR Aeld SEe PIAD = Yo ARkt
T} B QP ATRE ZE 958 S e sol A

£ QA 2EY27} A g ARFER] $FAWE 2 o

3T

=~

o

¢

¢

o

4
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T FAE AAIR A3 50 A /A A
£ 9] diAET 25 S WA
AAshR= Ao =2 eyt o]t A= AlE d DAl o
A7} 5 FrA8E 7P B AZtsla 9A7E Rl E
7Vt HAGAA FA8E 7P #=A A = B
113 Kang¥} Gu (2000)2] 979} Marcus 5-(1994)2] A7+
At} dRIetH, g glell glof Asy/FAA e
+ A7 52 frelds =7 A2k Leedt Son (2007)
o] A7e] Adele YX|gt, gk =Rl F A DAl
w2} 50 o524 ks o WEko g IS F= Ao
2 Yehd Chang, Lee$} Park (2002)9] A% e A3
HojFal 9ot a8 B2 tAeSat BAke] -5 9] Wbt
AE P71 A8 L FAE SeiME 252 s 22
22X Q7 == 3 ik AlElA wish AAA Wk A, A2
AL AE7]s Sol 3 o] ol Agt R A|Fo] a3}
1, 59 7L AEH o2 AN F = UHEFA
ko]l a3 7102 W3}

54 ] HslAlE shdshk=t] 9lo] ARl 7o =rt
7P} =9kd W S5 Estto g, AlF /AEGA N S
= AL v 9] iRt En S FES S Bl A7
31 1=, Chogl Lee (2003)2] AFolA = =019] 85
8 9] WislchA ol W2 27| aste Al A Gl 7
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