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The Effects of Lifestyle Factors on Metabolic Syndrome among
Korean Adults
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Purpose: The purpose of this study was to estimate the effects of lifestyle factors on metabolic syndrome (MS)
among Korean adults (age>20). Methods: A total of 7,798 subjects (weighted subjects=37,215,961) were
recruited from the 2009 Fourth Korea National Health and Nutrition Examination Survey (KNHANES IV-3). Data
were analyzed by t-test, x*test, and logistic regression in consideration of strata, cluster and weight as national
data using the SAS 9.1 program. Results: The prevalence of MS by definition of AHA/NHLBI and waist
circumference cutoff points for Koreans was 22.4%. The mean clinical MS score for MS patients was 3.4, but the
mean score for the non-MS group was 1.2 out of 5.0. Among the lifestyle factors, smoking (OR=1.024), stress
(0.546 <OR<0.587) and drinking (OR=1.005) had significant influence on the MS risk and MS scores, but
exercise did not. Conclusion: The results of this study indicate that further research is necessary on the effect
of lifestyle factors on MS risk and nurses should focus on effective programs about smoking, stress and drinking
for the prevention and reduction of MS risk.

Key Words: Metabolic syndrome X, Life style, Prevalence, Smoking, Alcohol drinking

M = AETF, 189, EH Fo] A vehi= B2 57}11
AR7|1E T 37 o2 S5 vl KT os &7
1, Aol TN o] git}(National Institute of Health [NIH], 2001).
AT mlSollx] 204 o) AdQ19] 23.7%, 5041 o3
YA} SF7-2 19881 Reaven©] Syndrome X, Reaven's o= oF 44%2] =& FHES Hola 3) o H(Ford, Giles,

syndrome 2 2 W3t o]#(Reaven, 1988) Ql&HA|dHA] & Dietz, 2002), 2yt 20t o|AF Adele] HAESE+
SIT, APEAYANSSTE o8 BEgjojxon 1Y 1 THEL 199800 A=} 14.2%, FA}F 17.7% 3o (Park,
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Oh, Cho, Choi, & Kim, 2004), 20053 o=} 25.5%, ‘FA}
27 1%2 Z7¥sF9 2 H(Ministry of Health, Welfare and Fa-
mily Affairs [MHWFAI, 2008), 5 2|9 thde] 454 o2
38.29%, 704 oL 41 3%= =4al(Lee & Kwon, 2010), 3
T 6441 €] A A i dA= 53.2%% B% =7 VElsith
(Yoo, Jeong, Park, Kang, & Ahn, 2009), A8 o} g} 9
el FA% SRS Hola gl UkEFTe
HEFoh} JUBAD 5 R YT o B 4 9]
el 1 AZpAdo] Aty & 4 9Jth(Eckel, Barouch, &
Ershow, 2002).

dAFTe A, A%, A1Y, BE, 7159 Sl o8l 2
EAol 24z} th2 A v o] o w2 A7 adE o] thekst
7l BarEat §] © B(Choi, Park, Youn, Kim, & Lee, 2011;
Lee & Kwon, 2010; Lim et al,, 2006; Oh et al,, 2007; Yoo
et al, 2009), A5 QES0] AT TRl
FFE A A5 FA AT S =5
g ofiFer 4= olokar ¥s)ar glth(Azadbakht, Mirmiran,
Esmaillzadeh, Azizi T., & Azizi F.,, 2005; Giugliano, Ce-
riello, & Esposito, 2006; Kim & Yang, 2005).

FA, F, 5, 9F 5o ATHH 205 AT
o] FAAS A E A Jung, Park, Leegt Kim (2002)-2
TEE A gor FAE sk @Al g B
AEEol Fohrla &F AFHe= FrolshA edgkon, park
52004 A%, 74, =2 HTE, AR FAAF 5ol A
FALS YR, Yoo 5(2009)2 53 2EH A #e]
7} frofapal vebd o 2R sz A9, o7, &
A, I 72, oFE AR 59 QM froskA]
o¥oket kA Leeg} Kwon (2010)2 &<, &5, 25, AAl
LE(EAD BT Fogh 2ol & HolA] gttt

o] 71E Aol diAEFol tig Ag<5a 8219
FFE vzt 235 UL gl ol ZF Ao o
2Pt BAG 52 A, oz}, A8 oA, 25 e A"
WAl 2t Fo= Ut 2a SAHG R I g At
Agha o] Tkt A5 2.2l tisle] ThAA] HE-g- 7t
@3k 22 53l wotels 5 sl g SIS
o] A& Aolsl| el A7 2dEol thh L2 3
o] o] L 7S Al A=t HAIZE (UiTtaL A7
tH(Tak, An, Kim, & Woo, 2007).

weba] 2 AFoM s TN FYRAE ol 8= Y
gk 71%el o3 39 ALFH 9ol tig A=A AsE
TAERe 24 7]EL Al S B & ol tr e
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A} FAE 999 71 EAES AFF A B,
2. A7EY

B Qi 204] o4 B AIQLS e 2 tAFETEe
g A5 2010 G FHTo LA ABLH 2210
e B8 oA ET el 15EA Zeade] xAes
AFE) S1poleh. ol g1 PAIA AL thew et
o UARETE Ao W A7etH B4 g,
o YAETE Gl T dAREEE Sdacle] Aol
= vjma},
o ST Ao ThE ARET 2219 ZolS ]
e},
o UAETT UE ARGR acle] ARHES s
e},

1. g 44

B AT ASH 22o] dAETE AE e
setel7] 918 A& ZAL ATl

47] 3zpA% =R A7 JRFkzAL YAAE (Korea Centers for
Disease Control and Prevention, 2009)& o]-&-3l o|x}#}
EEA AT IRIAZ YRR digl=l AFse
REZH TS B33 B 2 s AR A
w9l dsle] 50s Wl FE AR (F¥s:
2009-01CON-03-2C), & 975 3+ A= AR-2 3%
71l 3AH o2 A7 et EdTEoR Sele
2 & ARE-EFICHKNHANES IV-3 data, 2009).

A47] 32PAE(20099) Ak59] FEFEL 30| S35
SR EFE IS ARSI 1A 594 551, 24}

B2, T2 B EFAE gl5to] 14 29 T
A2 1171 A= Wollx] Ao A7 5448 2 kst
T2 Z3}510] & 207 38 B E FAESE vl RS $
BE FT5AS ASFE A 2, 33 FEHY Q] BEFE



23712 BEIITES 74]%i staick. 59 At
3T 221 A AP deke B3 A

AR} HRZARE AAleslnt. Al47] 3xbdE AL
200FAT- 4,0007FF2 ZAF tiAARE 12,7229 090
o ZAF Zoda} = 10,533 02 AA] Fol&-e 82.8% %
(KNHANES 1V-3 data, 2009).
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3. ATHA MY Y Fo)
D UAZEE B

AEEEE 7L 200519 American Heart Asso-
ciation/National Heart, Lung, and Blood Institute (AHA/
NHLBI) 9|4 AA3F 7]12(Grundy et al., 2005)3} 2005 th
ghaRkeksl oA AAIGE =2l HRH|TE 7]E(Lee et al,
2007)& ARgSESITE. 570 AT IRV ES ot 2
ot @ =4 BA>90 cm, 9A>85 cm, @ F HDL
ZY2EE: FAF<40 mg/dL, oAF<50 mg/dL, @ BF T
AR >150 mg/dL, @ B¢>130/85 mmHg, 3 &8
F>100 mg/dL. 1] Z+ @A el sl kX7 59 o
A T AR o] e AR s rH(E
204 o Ejtef B8ahr v e dFAR kAl &
). &3 7} A7)l slgshs 75 Arslsto] ik
T Ag(metabolic syndrome score, MS score) & 0~5%
A BRI A57} EL5S AEFE 9150] o
5702l 71 5 370 o) &, 33 o) dllgsh= -9 Al
ol

2) Q1AL 3] 8HA] E4
QATALEISH B e o, 4, A LYAFBMD, BE
FE, SR, AV 58 T WS == F
04‘:’ S 7o 2E 9] } Z, 1E HE oldoes 7L
E5E &S ARSTE AR
,EMAZwﬁﬂﬂfﬂiaﬂqvﬂ}ﬂﬁiﬁ%W°
2,3, 4XHE-S1 2 253 Aek.

Of

g X
o do B

0] kg 7P AN 71 At BA 95 B3
2 FakA gttt FAAA A 3T FAFQOAE
Lo E ol g3te] HASH BAIAY FAFS BT X
ato] A2t QUL Bk 2
W} e e 2EdAE Ae =714 9
30, 23 =71 B 1, ol =71 A 2, o] gol =

97} dolh. £ @ 9 ST O ZAIYLEY), °
A £F7Pol glom 0oln] & BT 2FMEe} 13] 25

(Zh& olgsto] AHE3I3Ir

L

I-EI
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Ny
o.‘u‘, F{F o 2

4. Xtz A 2M

AsAEE SAS 9.1 TR o]-gsto] £} irt,

TUATFEFAL BREAE =S dgshs S8
olm E3FFEAA Wi (complex sampling design)& A}
B3l ng oo whE} HdFo] 3472 47 $leto
7VeA, b, (A 5 ‘:}H) T3 7 e
H 715218 A8 e I YA Bl BT
5, veEivel SRS gd 5 Jles Bl gk

zia]] ARSI 85| w2 t)ARle] 017Ek] E4 1;]]
AT A 8RN A7), ALEH 919 2po]
= ttest) x-testS B350 vl 5215193}

=4, Ag58 29o] AT #7el tig dFH=
= vo}slr] ¢fste] 2A|2E 3)HEA (logistic regression)
< o]-8shint.

8

% 7,798% A7t dAte] ARHA-L 49.3110.64%12
™, o] T A7} 50,5030, & A7e $A 71Edt vl 2
of BAAMN o] AAG v o2 B QT ¢ B
& BEAA} 5 AE ke BT $APE T
ou, ofu|7h A g o] FEAEA} Al wE A5
e e R R S| wa%D)—% W]fi}"iﬁ} 2
A7l AR = AR-E 2000 FRIZVFGFRAL] Y
T 20059 SA FARITE Ve 6}2‘;\:}.

e Al s SAIEE ”ﬁﬂ* 7
7,798%ll BRI ¥ 7He A S
961B(WN) 2.2 o= -2zt 20*1] o %01?014

n‘}i
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AA F G2 5= 49 5%2 R-TIY 18,426,385 0] 210
™, oJz}7} 50.5%2 18,789,576 0.2 FA o] glct. AA|
T WA (MS)0] 1,818%, tAEFo] gle At
(Non-MS)& 5,625 02 204 o]’F 3t=4Ag2le] tAlSSF

T 54 Q9L 8,337,703 0 8 tAET T

THES 224

%0l FAE 28.3% A= 16.6%% YEFHTHTable 1).

S EE o] nhe ATE &

Z35.70] 53 7M|2 AT 42 8H| KT} 10 947 1% =
F2H55.7%) 7} =

AstHos felatgon, drEae

E42 v, oAt

=L

S o] AR o]2H(60.9%)7} Bol A FAe] Aol

Solatalon] gAlETEe] ALFARBMDE
SECREERE
710l 44 Hgter thee 2 tAl S
& HlE(16.5%)0] Bol 1 2ol

& 22, 90T Sl He 7k Apoli= e
oA F A 25

2 APE(14.000) 0] A7

2612 A

= oSt wgrEe AETT 49 250 &

Q== 1 0l8H41.79%)7F 7P Bk IE, TE %

ATzl 7

< AE(16.5%)°] 7P BkeH tiE o)

o] v

o

[oZ

2% wox ehom $A40 2 folstgort v a5

T FAH R frolelA] @ttH(Table 1).

Table 1. Comparison of Demographic Characteristics between MS and Non-MS Groups

AT 57HA] A XIS Aesist giAks
Z o] FFASF(MS mean score)v= tAEES o] 54 &
34405 A2to] 1.2 K} 2.27 o} of 274A] o) X
D750 AT Al o)do] Y= Ao e
g

7} ZlekEe] Aol =g AR, FE|Ed i tirkE
To AR vls)] YA 8.6 cm oJ&17} 13.3 cm A Y
ERton FE Al Yhe AAHET} 21 5 mg/dL =7, 89t

17.7/9.7 %71] vehdEd BT AR o2 fofst it

3 ] ke AR 95 0 mg/dL =9k W, I35 HDLEH|
H 22 AN El:} F27} 2.2 mg/dL oJ2}7} 3.7 mg/dL St
Al Vb o B AR 0 2 fofstirk(Table 2).

O‘l

1> o{N rlo

w

A=)

dess 2219

xto|

ot

o:
p

o
=

APZBo] AAFTLRT BT 6,77 %
SFE TS BT 113242 H vhilow] BF BAH0

olahaieh. 2E gzl Tt 914 0%1% LESES

o

=

o & d

(N=7,798, wN=37,215,961)

MS Non-MS
Characteristics (n=1,818, wN=8,337,703)  (n=5,625, wN=28,848,740)  x? or ¢ p
n (%) or MEwSD n (%) or MEwSD
Age (year) 53.7£955.10 42.84+1,102,90 26.16 <.001
BMI (kg/m?) 26.1+214.85 22.9+224.16 35.56 <.001
Gender Male 1,010 (55.7) 2,191 (39.1) 145,85 <.001
Female 802 (44.3) 3,415 (60.9)
Marital status Unmarried 85 (4.7) 920 (16.5) 219,11 <.001
Married 1,419 (78.3) 4,021 (71.9)
Widowed 254 (14.0) 459 (8.2)
Divorce 54 (3.0) 188 (3.4)
Education level <Elementary school 754 (41.7) 1,319 (23.7) 319.76 <.001
Middle school 255 (14.1) 579 (10.4)
High school 490 (27.1) 2,042 (36.7)
= College 309 (17.1) 1,627 (29.2)
Income Very low (1/4) 458 (25.5) 1,396 (25.2) 5.91 .209
Low (2/4) 477 (26.5) 1,360 (24.6)
High (3/4) 440 (24.5) 1,366 (24.6)
Very high (4/4) 442 (23.5) 1,417 (25.6)

Note, Missing cases are excepted,

MS=metabolic syndrome, Non-MS: Non-metabolic syndrome; wN=weighted sum of observations is based on 2005' estimated population by Statistics
Korea; wSD=weighted standard deviation due to national wide data analysis,
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F e Holeha S A7} S Wol 713 Bk
o

oY TR 7191 bﬂlZl orrie} ﬂMol o) ek

oSt 791 B 7 5 2B
FAH 0= FrelakA] eglekTable 3),

7] $13ll A2 3] ARAS AAJs ] B R A
3t E}(Waldx =207.75, DF=6, p<.001). 0] & %2 A
_Q]ﬁ—]. 0 = )\Egﬂ/\ fﬂ-E_o] Eﬁ”;@__ﬁ ‘IT—’] :l. [e=EuB ‘_/\5]

°*—L—Hl e 17hd S7H wiviot A S A8
& v ufuict

2 1.005H) E=o}Rth AEG|A Q1A 52

l

1-024HH Z7)sla, 23 8l Do 8k 7o) &2

IEEE A9

4. thAIS= ol oSt

Mg 2019 g1t

A25d QS dr el tig 284

A8 =7 B B

e

7NE
o] Z7hae}.

Z 7|1&H o) njal 218 og ~E

2 27 7l A9, ol =l A9} ues gl =

Ak 2z} 0.5749), 0.54680, 0.58781 = A5 9
Z, 2EYAE ZFolghe AR Fihe

Table 2. Comparison of Metabolic Syndrome Clinical Determinants between MS and Non-MS Groups (N=7,798, wN=37,215,961)

MS (n=1,818) Non-MS (n=5,625) X
Risk factors Defining level Difference t p
M=twSD M*wSD
Total number of MS clinical determinants 3.41+41.31 1.2£45.93 2.2 127.15 <.001
(MS mean score)
Waist circumference Male=90 cm 90.0£581.90 81.41632.69 8.6 26.82 <.001
Female =85 cm 89.0£519.97 75.7£601.64 13.3 36.40 <.001
Fasting plasma glucose =100 mg/dL 113.1£2272.6 91.6%1000.0 21.5 37.76 <.001
Blood pressure Systolic =130 mmHg 132,8+1137.10 115.1£1060,90 17.7 41.62 <.001
Diastolic =85 mmHg 85.9£735.39 76.2£711.38 9.7 34.65 <.001
Triglycerides =150 mg/dL 208.8%+10,337.00 113.8+6530.20 95.0 31.20 <.001
HDL cholesterol Males <40 mg/dL 47.8£781.35 50.01+938.49 -2.2 -4.74 <.001
Females <50 mg/dL 51.9%743.60 55.6£858.64 -3.7 -0.93 <.001

Note, Missing cases are excepted,
MS=metabolic syndrome, Non-MS: Non-metabolic syndrome; wN=weighted sum of observations is based on 2005' estimated population by Statistics
Korea; wSD=weighted standard deviation due to national wide data analysis,

Table 3. Comparison of Lifestyle Factors between MS and Non-MS Groups (N=7,798, wN=37,215,961)

MS (n=1,818) Non-MS (n=5,625)

Lifestyle factors Difference X or t P
n (%) or M*twSD n (%) or M*twSD
Exercise Sum of exercise 12,241122,30 11,9£1161.80 0.3 0.75 454
(hour/week)
Smoking Pack year 13.0£1224.10 6.31+917.25 6.7 17.00 <.001
Stress perception  Very low 396 (21.8) 782 (14.0) 7.8 60.93 <.001
Low 936 (51.6) 3,104 (55.4) -3.8
High 390 (21.5) 1,406 (25.1) 3.6
Very high 93 (5.1) 309 (5.5) -0.4
Drinking Alcohol consumption 31,4+2848.70 20.3+2415.70 11.3 11.16 <.001

(glass/month)

Note, Missing cases are excepted,
MS=metabolic syndrome, Non-MS: Non-metabolic syndrome; wN=weighted sum of observations is based on 2005' estimated population by Statistics
Korea; wSD=weighted standard deviation due to national wide data analysis,
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B A2 9do] 03]H HAash= Ao ' veldt
o} vy 2% Q912 BEA|A 0 2 §-9)51K] otrtH(Table 4).

[

= 9

B ArollA 204 o} k=Rl AR HT-2 49.3412%
AL o] F AARIF7F50.5% o™ HA| I FrEE
22 4%2 FAR= 28.3% o 2= 16.6% 2 FA7) welt). o]
u]=2] The Third National Health and Nutrition Examina-
tion Surveyollx] 204 o Adle] tr e FHE <k 237
%(Ford et al,, 2002) 2} H]52qh A3to|n|, -2juie} 5& A
J(QF5) 2] 454 o 38.29%62} 704 o] 41.3%(Lee & Kwon,
2010)9F HF A 644 AZHAE] WA} 53.2%8 T} wHo
(Yoo et al,, 2009) 20079 HA7152AE 588 ) AFAHH
T 48.4~48 84)2] FHE 30.7%X} Uil YERTHChoi
etal, 2011). §] AFE] U SFT B8] & A7HH
= veht AL A7) BEo] & AYQeE I3EE 4
- g ofe] STVl H7] wiizelw, #7]s AARE 73
S A BAE W EAE tid o= & 74 AR ofuzt
A WA Bdo] Slv nd8HEEAp B v
olg} Abs et

dAESe] THE FolE AuE o, drisFTe J
S71E B3 Al sk jlo ZF v ok Il
<= A8sh= 97 Bol siA Al FolE gttt & AellA
© 570 7Iee] B dAEHA] frijete & Aok WEhs

Z+o]8l= NCEP-ATP I (National Cholesterol Education

M o 32

Program-Adult Treatment Panel) 7]5(American Heart
Association [AHA], 2002)& 283t A7E FAlo = 1137
s}az} g}, Park, Lee, Kim, Han3} Kim (2006)-& 19983

Table 4. Logistic regression model of Lifestyle Risk Factors

I FYFRAL AS 2R AEE YA FTe] B0 YAt
13.5%, o2} 15.0%= GHA| Y24, 20059 = 9Y2A
e EAl 27.1%, oz} 25 5%% F7I8HC M (MHWFA,
2008)2 & Fo g 7 laL B AFollM= EAks 28.3%,
2= 16.6% = YERGTE 1998EHE 2009 & A774A]
o] AT T E Fole ofrtET HAke] frEol ot
A= FAlo]H Aol vlal Al e S7HAIE Hola
e, o= H ATshe AEad o Rk FelAl
STEov FAgo] B A W ol L AERAES
geto] i E AHZ Aog Bl ol Tt
Agagle 2 e HDL-Fe2 &7 H2 o] 7 =2
Al 9GRS HHTH= BRI (MHWFA, 2008)9} Yx|gh},
A D71 o8l w71 3 i
7re] Y@ Qo] xfo| & HlaLsto] thASFke] 547 119
g & dolRazl stgEd, rEFae AT
537412 A2t rTt oF 109417k =9kom Hapt gL
(55.7%) AZDZFAGFBMD= 22 92 AR} 3257 U
Bt g, WA, vkl di gzt a9 Heho 2 VR
A Ao A delE APdo] Bal At v &)
Botor Ao ASE vl Soked| o] 7 714
zfol= 7 ko] A% ] xpolella] 711ghttaL & = glrt. o]
= Park 5(2004)2] A¥}¢} Lee®} Kwon (2010)2] & A
o ATME 40~50th AR olA thAls T =& SV
< Be o)e Aol AghE s Apgo] @2 ag
A7 BolA|AL & A ool aLg o] B2 A wiZot}.
olgfgt AT} AR A FAHAdL 20059 =71
7 odokz AT AFHMHWEA, 2008)¢} Lim 5(2006)2] ¢17-o
AMe oz= Ago] STl ulet 53] H7301F &0l
S7FaL HAR= 50~59A41ell H L= Vbt 60ty o] F-o]

(N=7,798, wN=37,215,961)

Variables Lifestyle risk factors Estimate (3 SE OR 95% CI P
Exercise -0.002 0.002 0.998 0.994~1,003 .467
Smoking 0.023 0.002 1.024 1.019~1.029 <.001
Stress perception  Low -0.556 0.086 0.574 0.484~0.680 <.001
High -0.605 0.107 0.546 0.442~0.674 <.001
Very high -0.532 0.158 0.587 0.430~0.802 <.001
Drinking Alcohol consumption 0.005 0.001 1.005 1.003~1.007 <.001

Note. Missing cases are excepted; Logistic regression model fit statistics (Wald X°=207.75, DF=6, p»<.001).

wN=weighted sum of observations is based on 2005' estimated population by Statistics Korea; SE=standard error; OR=odds ratio; Cl=confidence

interval,
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Al =2 A EL 504 ool #77 #eo] QIrhKim, Kim,
Choi, & Shin, 2004; Shim, Kim & Kim, 2010).

£ AT oA drsTol digh Ao Al S99
TE, 5790 B2TE, 2EH2E A7 AAE= Add
5 s3] =7t 7k v, 52 o5t
oottt F1ol 9 Yoo 5(2009)2] AHAAE i+
A frofabA] F8 AL Lees} Kwon (2010)9] ArollX =
HA}, oAzp BFoll A froJakA] ko Jung 5(2002) 9] 4
TolxMe FATlA dAESe] A $dEo] 1.94] =
& Ao g W5} Hong, Lee, Leeg} Yu (2009)= 91H,
T 52 BT 3 A4 A dre B (OR=
2.37) FrofsA veht 2 A7-a3ke dAskrt. Leest
Kwon (2010)2 @7 FAthAlg-F2] thd=te] =71 221
L ofz2= HIF-ARpol] vl F2AAte] vlgo] A 0 =2 uli-g-
7] Wil Ao ' AzZbENa ke 3 Yoo &
(2009) 9] AEAAE] thdAl= ARt 18 5 dAse
o] #AIE BAS|oF & Zlo|w Fdolgk agle] EAo] A
7190 oEStER o7 S 4 17| wiEel o F
Qo] 3t 73t thate] A atA SAstaL Bekshe ATE
Fohd 2 APEE TS S Ao AlsHrt

239] 739 Lee9} Kwon (2010)2 2509} A3
o] AAAEL glovt HY BTN fode gidieH
Park 5(2004), Jung 5(2002)3} 20053 =91 A7k =A}
NN E oS YA HY BT SFA AN 2512 A3
E7} tha ol Rtk AL 5L ITHMHWEA, 2008). ¥FH 1998y
I AFGYFALE B3 Yoon, Oh, Baik, Park3} Kim
(2004)2 3}F 15 g mIRke] A SF+ WA= 29%, A=
20% A% thrlksFo] A8E 7Aool T wol
A GRS BAE HolH tASFT o] Eokxint
Il Baste] & oA-eh AA|slgitt. o] A H $2E& ik
Faro] Aol A3 ATE AR Aol AFES Holn
Ao} o] & 7|7ke] dF o] AFH ol theh =AFARAE o
AESe] A AFABAIE WYI8lE oH7] wiolt)
T E A9 2o A=ALE Y Yoon 5(2004) 3 o] W
2 Fl A F3HAE Ashet ole gl 1X¥
=, AEHA Soll gk FFHo] oxtH o8 ATl
FFsh= Zlo|ng 1 A T2 KT gk T
AA S5 FA7E REEA] a3 Flojg} Als Hrt,

shebe QAT Tt oiETEs 2eds A6 o
@ FlEal A9 Qe Aol 2L A exPE 2
2 el vl wa AE A A Besh)

tE Agsa e vnkt A sk 2R B )
o] Trgsl=tl olEzo] it

$59] 7% Lee?} Kwon (2010)2 &5 sAREo 2
Yoo 5(2009)& AA 2R AFxAde A7stiont ¥4
o] glglen, 2005 S FYZAHMHWEA, 2008)l
A= diAdo] gle Ao R Barshal glo] & aA-el UAJstgl
t} wbA, Park 5(2004) 2] 1998\ 917373 4%z} Jung
5(2002)9] AFolME 55 HA 255 AT
AF=TE =0Tt o] A2 N AT 7
dAA ol YehA] 958 73+ 5& t At diie] 5
of Akt 252 she A slA] e Al ol &5
9] zjo|7} = A] ¢kal(Lee & Kwon, 2010), thiie] 79 &
F5H Ao 57} 5hA) Sk Abol wlsh iAo v
A3 7 R A7) UEel A0 AZE 5 glow, ol
HAHAME O B2 A7 das Aor Alsdn
2 Aol digh @7 A= Adolgt AHE Kol
t] o] AgEHolgh= o] S0 A= UHsH
ofuzl At o] AlgHA o) Au eEH 231¢]
Zrol B=3t A4 e AgEH 9l g
AR 2 Aol tigh A& AS
A& agthd Agsd el dieF
ol thek 782 Al& o] Folof & Aot
ARse] T el S PIA
dAE o] S 57U A
}(Azadbakht et al,, 2005) 53] thA}
82l SFHFo= g HIS
7He S A4E AT oA =
0 2 Akl Q)th(Ford et al,, 2002), thAES2of| T gt
1G71EE A v)= A3 SE2H S BE|A3
(National Cholesterol Education Program-Adult Treat-
ment Panel, INCEP-ATP III])o] #|AJgt thAEF<t2] o
A el = 227 A8 o] Axjsl ol el A%
o] el 51 ge] Aefo] W 202 PESFALAHA, 2002), 4
dFA Ltk dHS S BT P S
f3far vl a1 W ol2taL Istal JItHGrundy et
al,, 2005).
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upeba] AeEEa Rl Zizto] Al AE 29 T ol|
Q0lo||7A] o]=A BEsF=A] o] 3t REHs AZ0] o]=0]A
of BaL ol thah I8k A g9} tlEo] o5 A3
F& 2ol gt A3 8 Tt AN elA A
3 5] wy gk SA7F o7-Hr)

AREF2ol e A 9.919] JTFS WS o
B oI, 204] o3 BTN NSFT e 224
%2 FARE 28.3% oA = 16,602 53] gAP 2 Zo g
hgom AB4T 29 F FAT 2F, 22T} )
}*—f.ﬁﬂl FoIbl st ol & 5 el we

9, 1AdHS, B 1 1@% T S 7RI YA S
R i—?%ffé FollAl F, &, 2Ed2 5 A5l T
AL EEFA L Yol EHA}—T?PJ ABE ofdsta 7H
AxFIEeE l vjg- F 8% Ao 2 AlsHr},

REFERENCES

American Heart Association, (2002). Third report of the National
Cholesterol Education Program (NCEP): Expert panel on
detection, evaluation, and treatment of high blood choles-
terol in adults (adult treatment panel IID) final report. Cir-
culation, 106, 3143-3421,

Azadbakht, L., Mirmiran, P., Esmaillzadeh, A., Azizi, T., & Azizi,
F. (2005). Beneficial effects of a dietary approaches to stop
hypertension eating plan on features of the metabolic syn-
drome. Diabetes Care, 28, 2823-2831.

Choi, J. H,, Park, S. H., Youn, H. S., Kim, M. Y., & Lee, Y. J.
(2011). Sex differences in the relationship between meta-
bolic syndrome and pulmonary function: The 2007 Korean
national health and nutrition examination survey. Endo-
crine jJournal, 58, 459-465.

Eckel, R. H., Barouch, W. W & Ershow, A. G. (2002). Report
of the national heart, lung, and blood institute-national
institute of diabetes and digestive and kidney diseases
working group on the pathophysiology of obesity-asso-
ciated cardiovascular disease. Circulation, 105, 2923-2928.

Ford, E. S., Giles, W. H,, & Dietz, W. H. (2002). Prevalence of
the metabolic syndrome among US adults: Findings from
the third national health and nutrition examination survey.
Journal of the American Medical Association, 287, 356~
359.

Giugliano, D., Ceriello, A., & Esposito, K. (20006). The effects of

diet on inflammation: Emphasis on the metabolic synd-

20 Jourmnal of Korean Academy of Community Health Nursing

rome. Journal of the American College of Cardiology, 48,
677-685.

Grundy, S. M., Cleeman, J. I., Daniels, S. R., Donato, K. A,
Eckel, R. H., Franklin, B. A, et al.,(2005). Diagnosis and
management of the metabolic syndrome: An American
Heart Association/National Heart, Lung, and Blood Institute
(AHA/NHLBI) scientific statement, Circulation, 112, 2735-
2752,

Hong, A. R, Lee, K. S, Lee, S. Y., & Yu, ]J. H. (2009). Associa-
tion of current and past smoking with metabolic syn-
drome in men. Journal of Preventive Medicine and Public
Health, 42(3), 160-164,

Jung, C. H,, Park, J. S., Lee, W. Y., & Kim, S. W. (2002). Effects
of smoking, alcohol, exercise, level of education, and fa-
mily history on the metabolic syndrome in Korean adults.
The Korean journal of Medicine, 63, 649-660.

Kim, M. H,, Kim, M. K, Choi B. Y., & Shin, Y. J. (2004). Preva-
lence of the metabolic syndrome and its association with
cardiovascular diseases in Korea, Journal of Korean
Medical Science, 19, 195-201,

Kim, Y. H,, & Yang, Y. O. (2005). Effects of walking exercise
on metabolic syndrome risk factors and body composition
in obese middle school girls. Journal of Korean Academy
of Nursing, 35, 858-867.

Korea Centers for Disease Control and Prevention. (2009), The
Fourth Korea National Health and Nutrition Examination
Survey (KNHANES IV-3). Seoul: Author.

Lee, H. S., & Kwon, C. S. (2010). Prevalence of metabolic syn-
drome and related risk factors of elderly residents in An-
dong rural area: 1. Based on the anthropometric measure-
ments and health behaviors. The Korean Society of Food
Science and Nutrition, 39, 511-517.,

Lee, S.Y., Park, H. S, Kim, D. J., Han, J. H,, Kim, S. M., Cho, G.
J., et al. (2007). Appropriate waist circumference cutoff
points for central obesity in Korean adults. Diabetes Re-
search and Clinical Practice, 75, 72-80.

Lim, S., Jang, H. C,, Lee, H. K., Kim, K. C,, Park, C., & Cho, N. H.
(2000). A rural-urban comparison of the characteristics of
the metabolic syndrome by gender in Korea: The Korean
Health and Genome Study (KHGS). Journal of Endocrino-
logical Investigation, 29, 313-319.

Ministry of Health, Welfare and Family Affairs. (2008). 7he
Third Korea National Health and Nutrition Examination
Survey (KNHANES II1) 2005 -health examination- Retrieved
March 20, 2012, from http://dl.nanet.go kr/OpenFlash
Viewer.do

National Institute of Health, (2001). Executive summary of the
third report of the National Cholesterol Education Pro-
gram (NCEP): Expert panel on detection, evaluation, and

treatment of high blood cholesterol in adults (Adult Treat-



ment Panel, ATP III). Journal of the American Medical
Association, 285, 2486-2497 .

Oh, E. G, Bang, S. Y., Hyun, S. S., Chu, S. H,, Jeon, J. Y., &
Kang, M. S. (2007). Knowledge, perception and health
behavior about metabolic syndrome for an at risk group
in an rural community area. Journal of Korean Academy of
Nursing, 37, 790-800.

Park, H. S, Lee, S. Y., Kim, S. M., Han, J. H., & Kim, D. J.
(2006). Prevalence of the metabolic syndrome among
Korean adults according to the criteria of the International
Diabetes Federation. Diabetes care, 29, 933-934.

Park, H. S, Oh, S. W, Cho, S. I, Choi, W. H., & Kim, Y. S.
(2004). The metabolic syndrome and associated lifestyle
factors among South Korean adults. International Journal
of Epidemiology, 33, 328-336.

Reaven, G. M. (1988). Banting lecture: Role of insulin resistance
in human disease. Diabetes, 37, 1595-1607.

Shim, H. S., Kim, H. S., & Kim, J. H. (2010). Analysis of meta-

bolic syndrome risk factors among the menopausal women
in her fifties. The journal of Korean Biological Nursing
Science, 12, 58-62,

Tak, Y. R., An, J. Y., Kim, Y. A., & Woo, H. Y. (2007). The ef-
fects of a physical activity-behavior modification com-
bined intervention (PABM-intervention) on metabolic risk
factors in overweight and obese elementary school child-
ren. Journal of Korean Academy of Nursing, 37, 902- 913,

Yoo, J. S., Jeong, J. 1, Park, C. G, Kang, S. W, & Ahn, J. A.
(2009). Impact of life style characteristics on prevalence
risk of metabolic syndrome. Journal of Korean Academy
of Nursing, 39, 594-601,

Yoon, Y. S., Oh, S, W, Baik, H, W, Park, H. S, & Kim, W Y.
(2004). Alcohol consumption and the metabolic synd-
rome in Korean adults: The 1998 Korean national health
and nutrition examination survey. 7he American Journal
of Clinical Nutrition, 80, 217-224.

Vol 23, No, 1, 2012 21





