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ABSTRACT

Association of Metabolic Syndrome and Non-Alcoholic Fatty
Liver Disease & Life Style in Health Screening

Seo, Jeong-A
Advisor : Prof. Lee, Cheol Gab, M.D., Ph.D.
Department of Health Science,

Graduate School of Chosun University

Objectives: The purpose of this study was to examine the modality of risk factor
of metabolic syndrome, the characteristic of assessment of life habits and the
connection between metabolic syndrome and nonalcoholic fatty liver and then
present basic data for the prevention and improvement of metabolic syndrome and
for the enhancement of efficiency of health check—ups. For this, the investigator
carried out a questionnaire survey of health check-up subjects at a hospital in

Gwangju and then examined a variety of items with them.

Methods: A total of 1150 adult males and females were included in this study from
May 2008 to March 2009 at a health promotion center in Kyung-gi do. An
ultrasonographic evaluation of abdomen was conducted to evaluate NAFLD. The
diagnosis of the metabolic syndrome was assessed as defined by the NCEP ATP

III while abdominal obesity was assessed according to Asia—Pacific guidelines.

Results:Of the 717 subjects (men 94, women 30), 124 were diagnosed with
NAFLD by ultra sonogram. BMI, waist circumference, fasting blood sugar,
triglyceride, HDL cholesterol and levels all affected NAFLD independently. The

_Vi_



prevalence of metabolic syndrome was increased in mild (62.5%) and moderate
(72.296) NAFLD groups. When odd ratio (952 CI) for NAFLD group was
compared to the contrast group, there was an increased risk of metabolic syndrome
with odd ratio of 3.4 (95% CI, 6.2710.2).

Conclusions: Health check-up subjects’ prevalence of metabolic syndrome is
significantly high, thus reflecting the trend of general population’s increase of risk
factor of metabolic syndrome in recent years. The potential of occurring metabolic
syndrome in the group of nonalcoholic fatty liver is high by 3.4 times. In order to
manage the risk factors of metabolic syndrome, therefore, it is necessary to assess
and intervene in all the life habits and then develop and carry out a differentiated
health improvement program based on a risk group-oriented management strategy.
In addition, a comprehensive and systematic study on the risk factor of metabolic

syndrome must be prospectively carried out in the future.

Key words: metabolic syndrome risk factors, life styles, non-alcoholic fatty liver

disease, NCEP ATP-II



LA #

WORE N o PR ﬁwo__%ﬁﬂmowﬁ%ﬂ NHM.,%ﬂ
=0 f T . o Tl —
Te g dm ER AN B AT EE g T Xy
ST ERT P AuFggTe Y ST
SIS ogE oy 5% i ~ o o T S
M%ﬂ%ﬂﬂ%@r %MW%H%@WW @,mm%
ol & o o mo O = o o
TdfETr FEiviiazd PSR T
o gl J W i A = <
WWEMEWM_% MWWML@OL%RQ@ mﬁmmﬂwc
ﬁaﬂur%_mu%m/ﬂ ﬂgomﬁw.mﬂomo%gam ﬂ%ﬂ%
e R on T B TR TS = S
S lE Tl FggsRRIeg @ g ¥
PRTE R G S P ik oW &
™ - W B oR _ A% = W B T et
B — B ~— No of ®
oﬂ&oﬂ,&] ﬂdﬂ%ﬂ%o = S TR ~ o X]
G Rx Lo wam ST X W IZwyR
L..W 7ﬂ_rm%5,o‘0_ i‘hllv \I‘ylm‘q ﬂ_rm ‘_ﬁa_xo_
G & 8 a AR o | R DS M ol g
B o N S g R B2 w W
o oX oo oo w S EH Lo KXo R
Tisf.s RILECRER pies
T W] @ ° e S W= & | _
kg Free deZrxgssecgh ARTE
Aamd T UE o gy rT g wEeE Y F s
e e m UL gt g ®a® 5 352
%Nﬂomodrmii %aam]@ﬂﬂi{ JOHW
i o 0 o
ﬂ;@Wﬂwmmﬂ% leu.l,auﬁodrm%ﬂﬁ %%WHT
—| 0 o B =N o ey 3
e _rs sl wI&FTHEPaIw TwEw
ovimuuiﬂld A 8 T oy o o BN g
wo o R w0 BT b o o= g [
gEg raTr TCaidarB®mET Tagy
W E X g Mo oMo e o R = Gy
o 3, T oF o < F e o oy 4 T
El ‘a‘l_l,ov]‘l U:AZTHm or 0 #
e LTS g s EFhEPyq g "
O TR S T - o o B & P %o
TR0 g B oy N o Homr oW = D
= B = S R & Ko F .= S P
K 2 o S Noow m LW T
JL O_ N o K =R % = = W TN o B MM&IMM W = . o
LG LD aw T w C g g
™ W OB oo B R oo o " oA CEONNSIR o

Adult

sel=e dA 102cm, o

, 1993).

€]

j

2.
=

s tH(Alberti K

S

e
R

ol %
I 2 7]

k)

F Tt
Frog g S A

of i

[€]

T

hws
R84

]

H

)=
35

s

o A
20011 NCEP-ATP II(National Cholesterol Education Program

A+ 0.9, o&F 0.85%

1)

7ol 7Fg del 2ol ITHINCEP, 2001). 2005 NCEP-ATP II 7

ko3
T

2] / ol =]

o]
Treatment Panel )¢l ¢

2} 88cm = A3



.

T
R

$FaL(WHO,

S

o ALg

= %F

A o}Alo}elo] A

S

[¢]

N

e
R

o] 7]

A A

=

=

A+ 90cm, 29 A &0cm

1)

CIRE

ol
=

2]

TO 0

vy
3}
o
T
8

o]
Bl
==
[¢)
’d
sh
5)
3
=
[s}
]
O,
=
H
5

& w3 = FES ©° % m
—~ - ju—
- Mw%%%urm Wmeﬁmwu%%wu @W.Lw“ﬂ %Eﬁx
f:e Do oy E D P I i T 72 = T L T
(R e BEHH o4 ® o KNI KE T T oo o
s m S o M B ROk T O W= T S NS o ™
~ o oy B, TR XH A} I ot or R 5y <~ o o <~ = T
N wOL R 2 I} N 2 0 2 = o o W = e
i o W om g T o we R = o o= A=
J b & n 3 = - W g X —
H_T7 — -y X N < — 111.1@ A R —
,A,.* L.OA#HOUE N Crig XEOtﬂ. — S7LO o0 )
d TEms  wF g ® L N od LT e 2 ® 4
X = fren w o 7 ‘ T AT S L RS oy mmo7 . Tk _1E
‘Mﬂ <o o ‘ﬁlieﬂﬂoﬂa e m\mljl_l &) N
AT)LIHO:XEA?J o} oy X o XX m X H
FEIdE oM TRIpeel gt 2 _ e g%k
-0 — ~— —
S FHERTLOR ke 2T T T e o O g2
- 1 ~ I R L.Lﬂ_rmﬂ Ne 0 = o = =7 o= 0 op
G = T Z B ooy oF 03 T X 2o E
Ol o - . R T WE R g
Sl =~ = [ % o < & ol ©
= \ D =0 = o o = o
MLMM%MMQHM%MM %Hm%&ﬂaﬂ N ow o B mﬁ,zﬁﬁ
CEp P T gkl Tlhagwyfe ©.o2%s LOw
] —t 5 = roo-
T B H ST e W W o, B oo LW R IECCHC N S TR
J om0 e — = e ~ o] N
CP e daTar PTwyTe? SLpiT = 57T 4
o~ ~ e e o | e X N
Yo W o W T T & T W Cy X o T b X W\ R W ooz .
S R L - Sl N N e S-S R B
Foa o o T S TR o T T N I
xR Ry o Box R X I W oo o) o & W = w
@ P _mr hEE = QK oo R i w T S oy M
COCI T Ko weEXBiae LLP2 T Egw
M%Mrd%ﬁ.ﬂ% zr%%ﬁ%m %ma%ﬂma ISy
= B R Dmmlm g oAb ov2ﬂm ;B . @?Wm
—~ - arel — ﬂ|1(j\l —
H:g1ﬁu@mhﬂ%s%a%&Aaﬁ@fzm%@%ax 2
H%u 0 2y L XD "~ % =~ E < o oo T ey wM R [} OL — w® o aﬂ_
nop X oo <N < m X AP = o - G A
Jbw N % 9 o B oo £ B o O g ©F T oW . ST ™ X
™ A B B~ ™ < o 071_1_!50 g = No
3 B ., T BE N > B ol = X o = ¥ W T R 2 £l .
= g X = S & S X o 9 K oo X
Emaa R oo T g e g m e S ~® 2 B g s F
8 % BN 5 28 @S F 258 FE T n &FF g &
— = = NG ==l aN | < ]]JuAﬂLyAZ_O * AEO
A R R = I I I SR e
— O] ~— _ :
SWw LT RERERPIwmrReEr TR g 2R w Y ow
Y MoN A2 R T« T EmFIwmTN DT OHT YW MR



, 2001).

-
<

+ 97l ¥ri(Dixon JB

o}

S

v B

o
4

o}

57 o aHRR vds

"k



A, Agd

2008 59 19%-E 20009 39 319 7HA GAlel Q7 dshEd ARAME A 287
FANE Ald Wt Al 11508 FollA 7o F-oA 9 13] o] wlal 2, HBsAg@}
HCVAb7} 94, AST9 ALT 100 IU/L o], rGTP: 150 IU/L o4, Bizgad 2

2o

W2 ARt A 24 B Ve 2SS A 717HS i es dst

A ARG B A7e) 2ahlgel e dusa FulE BAEE 471719
Ao AASE FAHN 2AZF 24 0 Bk e 2ol s

NAAZSZAIZ = A, A, gEdrt 2EHUT A 2 A JAE 7k
2 2ot AEE Y2 AEdA A dyHs SAESA BAEAALEEA] 7] (Body
Composition Analysis : ZEUS-99, Korea)& ©]-&3}o] ZH4slAtt. dEd= A HA

Al M 5 Hshgdy-of Ao HYd HA =& W Aol A
AL, db2 ddAES 108 o A & A UATFT-700R) = 54

shalew, dete] E=u e 5% ol tAe HE FH L dtAE SH s th

<
do,
ofj
=)
X,
ek
2,
=,
N
)

2. AAAL} ¥4

A IHAEES 10/3E ol TAT AHedM HWdEE Adstdial, FBS,

HDL-C, LDL-C, TG, TC, AST, ALT, rGTP, ALP, Uric acid, FBS, BUN, Creatine



o WahetAE R A7 (Mod Hitachi 7600-110, Japan)E o] &3}e] R415}9di, HBsAg,
HCVAb+ W9 AEH4 7] (Mod Architect 2000 SR, America)S ©]-&3fo] #

3. RS A

2001 0] wl oAl BHayE A3x 2y 2HES @22 J(NCEP-ATP Mo ozt 5
ZAA AL ol & F 371A] ol e WEHAYE A2 UL o] tAlE T
e AHolstH ).
O HFHRE o olxJol-vH Y A e J]FE(A-P criteria @ Asia-Pacific waist

circumference criteria)-2 W} 2l Ed ¥4 90cm, o4 &0cm ©]4

@ F4A" 1 150mg/de ©]7¢

Q@ n¥E FeAHE 34 40ng/de, o174 S0mg/de V¥ Hi= A EFT R 58
@ & 99 10ng/dl o] we Ixd An T 4%

©® ¢ 1 =7 130mmHg o] S5 o]¢h7] 8 oA B a8 oo 58

A
=
i
K
Ho
oX.
X
o
.
o
Lo

2 AT AN e mE e 2591w 71 (Mod HDI-3000 OOK70F US)E Ak&-
sl Awelsh Awzreld B4E A% HBsAg: &4, HCVAbE £4, ASTE <
100 TU/L, ALT+ < 100 IU/L, rGTP+= < 150 1U/LolaL, &5 A A A vkl
thoh 9 13] olstel P AF WLRLH APHoR 45



1o

©

, 7IEhe =

=

]

7

-

o

S

2a92 o8

3L

A 7t o2 32F (1)

1

T,
H

Ak SPSS WIN(ver. 16.0) &7

Sl

(97), AHE(25%), "A (4=

X}j]

=

BN
T

o]

TR FEP TR R L F T T E A
BT s ™I o o BN RO
w2 BT W omm om oy B oo oF
Wuﬂer%Nﬂoﬂo_ALﬂwao_ﬂmomﬂ
N = (26)%%% O
2 ME L, - Jatum_xaﬂ@
! N Mo 2w
=R oop e o zo RO egeiﬁoillio
[N o - S ~ 2w
=" gk B oo oo NS E
Al O G-
S LT m g TR oy B
N2 oo gyl 22 MY m R
RS- S SN R
HM ~ R = \_lr‘”éoEo [~
S ®E R G T g o T
ROz R - 0o om GRS
T 0 WwE =2 NOEOT
2 = 2 Lllgmoima}oqé.
= 2o o o m B o
= T = L TIPSRl B oy o
N oo R ol T = L ooy g om X
= e Ren g BT oy g
‘lx)yy‘o|4o o Po%ﬁﬁ‘_uﬂ
OE‘WO‘W 2\|/.,‘;Ioﬂ1:MEO‘H|Aﬁ
l%ﬂ@jom037wzfotﬂﬂoﬂ
- 0 < . 9
T =] 2 mow o Yoy W
%mhzmw@am,ﬂmo%o_ﬂm
B oo T o= Y W - B K
STERE G 8w T T
— )] \._mo |
ol ﬂm?u 4% ndﬂﬂhﬁ%ﬁ Ho Emﬂﬂmo
aaur,ﬂuzy o Eowﬂq.fﬂl M Ulo ovwm
TR AR Il
- - R " g
A A B i LA B
T N R SRR A NS TN
o ® o oy Pk 0w T
Y SRR B BT e
W oMk o R o w N —_
AF — HEQN_A 2(HOJX|
oo TN i -y
o SE 2w 2o g g
.ﬂilﬂﬂo_ﬁﬂomo%qo ~
goE oo W IR A R K T o T

SF T

S

T2 p<0bE



=
oz
B
o
e
iyl

)
i
o,
o
il
rir
o,
e,
flo
i
B
[@]]

@

[®))]

X
£
B
N

(@)

~

X

i

1
2
o,

rir
£Q,
39

H

1
03%2 ET AREH BHORE FAYUE 194 Bl 683%, SFHE

ST A

upA) A =T} 41.3%, $EE 8A] @il 49.5%0] QA THE 1).



ne
[4]1
)
|
o,
&
oZ
m |
i)
. |

=717

T (8) (%)

<! LS 384 536
o 2} 333 46.4

Ay <929 42 59
30~39 146 204

40749 265 37.0

50759 174 24.3

60 < 90 12.6

a4z = 59 8.2
71& 620 86.5

7| et 38 53

A4 T - TP AR 157 219
R I B e 35 119

O IR L Eats 134 18.7

R e N 2 23 3.2

A7) - el A] - ARFEARAL 247 344

7| €} 71 99

AXE & ol A DG Hk el 289 40.3
HE 078 o) =AM 124 17.3

A714Q AR 143 19.9

SA (3 AL) A= 121 16.9

EFQle) A 40 b6

54 ot gt} 490 68.3
1) 10709] o] &} 99 13.8
11~20714] 38 5.3

2171H] o)A 24 3.3

- ok mhAlTh 296 41.3
13] o] 3} 130 18.1

2~43] 144 20.1

43] oA 147 20.5

ok skth 395 495

13 134 18.7

23] 31 11.3

33] o] 147 20.5




B. W&#e 2

o

A

A4 2

o] u}

rint

AN

o]

I
=

o 5

o

2] vhe] 46.43+10.94, BMI 23.49+2.80, WC 8852+7.41, SBP 121.89+13.87, DBP

TG

73.10+£10.46, FBS 90.95+19.26, HDL-C 52.78+x12.63, LDL-C 110.48+26.57,

118.7598.71, TC 185.61+29.9301 ATHE 2).

¥ 2. WA ARE Aol me AR 54
HALE H+xF=HAL
Age(years) 46.43+10.94
Height(cm) 165.24+ 9.14
Weight(kg) 64.38+10.79
BMI(kg/m?) 23.49% 2.80
WC(cm) 88.52+ 7.41
SBP(mmHg) 121.89+13.87
DBP(mmHg) 73.10£10.46
FBS(mg/dL) 90.95+19.62
HDL-C(mg/dL) 52.78+12.63
LDL-C(mg/dL) 110.48+26.57
TG(mg/dL) 118.75+98.71
TC(mg/dL) 185.61+29.93
ASTIU/L) 2248+ 7.02
ALTIU/L) 22.90£12.90
r—GTP(IU/L) 40.93+£24.79
ALP(IU/L) 52.82+14.16
Uric acid(mg/dL) 5.02+ 1.36
BUN(mg/dL) 14.60+ 3.93
Creatine(mg/dL) 1.02+ 0.22




wir

o
Az
aa

,ﬂl

ae]
wir

"
=

f—)

o]

i
e
iz

i

Fael $¥ES 200 16.7%, 30T

o] W

3}
=

57}

=

HATHP<.05). Aol & oA

o] HHELS YA} 39.3%, oA 46.8%0°]0 a1, A}
32.2%, 40t] 41.5%, 50t 5299, 60t o]At 56.7%9] oz ¥ o]

254% R Tth oA}

=

71 & o] 442%= W)

il
o



¥ 3 9ud S4a Q¥sd 544 mE gAEiTe) f9E

E5(%)

o _ A S St ; 5

T T

A faods 233(60.7) 151(39.3) 042
o] &} 177(53.2) 156(46.8)

o= <29 35(83.3) 7(16.7) .001
30~39 99(87.8) 47(32.2)
40749 155(58.5) 110(41.5)
50759 82(47.1) 92(52.9)
60< 39(43.3) 51(66.7)

e ip=2 44(74.6) 15(25.4) 017
71& 346(55.8) 247(44.2)
7| e} 20(52.6) 18(47.4)

RS TFH - TPAREARAL 76(48.4) 81(51.6) 074
RS ORI BENSS Id 44(51.8) 41(48.2)
s B Rl Eate 81(60.4) 53(39.6)
AAE - T Hs 15(65.2) 8(34.8)
A7t - A A - AAFF AR} 147(59.5) 100(40.5)
71 €} 47(66.2) 24(33.8)

o oF ¥]-&-v} 285(58.2) 205(41.8) .364
(1<) 1070m] °o]3} 49(49.5) 50(50.5)
11~20701] 23(60.5) 15(39.5)
2170H) o) 12(50.0) 12(50.0)

= oF whalt} 168(56.8) 128(43.2) 321
(4 13] o3} 66(50.8) 64(49.2)
2~43] 87(60.4) 57(39.6)
43] o) 89(60.5) 58(39.5)

5 o s} 196(55.2) 159(44.8) 063
(F 13] 78(58.2) 56(41.8)
23] 45(55.6) 36(44.4)
33] o] 91(61.9) 56(38.1)
=7 410(57.2) 307(42.8)




Az

W
o

o

o
oF

2 H

BATHP<.05). Ao o}

- AjH] 2

W

A
Tl

o
o e}

A

AL .

- o] 15.3%, 4

Ok

L AREEALAL 219%, B9

24

s

prig

Ho
o

Nfo
il
)

AJn
B

Zhell met Hds

89 95 F
t7b 15.7%, 23]

=.001).

HAHp

;OL

AO

Fob7F 12.3%, 33] ]

3|
«

s

th7F 24.2%, 12

s

4.

223}

1

NH

=

ol

7} 48%9) &



X 4. gty EA Y AFgEFH S E vdmEA AWt §5¢
=3
w9 - HIE S (%)
an :l%}i%*é Xl‘%}:L 5
T T
ek A} 290(75.5) 94(24.5) 001
o] 2} 303(91.0) 30( 9.0)
A <29 36(85.7) 6(14.3) 229
30~39 126(86.3) 20(13.7)
40749 224(84.5) 41(155)
50759 136(78.2) 38(21.8)
60< 71(78.9) 19(21.1)
4% n) & 55(93.2) A( 68) 077
7% 506(31.6) 114(18.4)
7)€ 32(84.2) 6(15.8)
2 ¢] FH - AAEAR 143(91.1) 14( 89) 003
9 - A9 - ol 72(84.7) 13(15.3)
el - Al 2] 102(76.1) 32(23.9)
AL - T AL R) 20(87.0) 3(13.0)
AE7L - e - AFEEARR 193(78.1) 54(21.9)
7] e 63(83.7) 8(11.3)
A oF ¥ &t} 412(84.1) 78(15.9) 060
(1) 10701 )3} 72(72.7) 27(27.3)
11~207 4] 32(84.2) 6(15.8)
217 o] 2083.3) 4(16.7)
5 o gk} 269(75.8) 86(24.2) 001
(3 20% o4 13 113(84.3) 21(15.7)
23] 7L(87.7) 10(12.3)
38] o4 140(95.2) 7( 48)
F) 593(82.7) 124(17.3)
— 7 —




W
o

T
I

Jﬁmo

= 7
HATHp<.05). JHd mE 7

W

LI Eate

oL

C AHFEARAE 15.8%,

ol

70
il
o

Az
gl

AL B7%, TR MVEARE 7% el 9tk

&

L=
e -

11.8%, A4 -

Ko

=] A~
59 3

=.001).

B Hp

Bho}

o} 11.2%, 23]

s

2 oFsttir)l 17.7%, 12

b Faxsl o o
6.2%, 33] o]/ i) 3.4%9 wo 2 FrAasATE
470,

W

x 5.



R R

5. dutd EA AEFFH EAo wE HLdzEAd A 3E A rEe)e
=
@9 - W RS (%)
. A3k 7k
i A Ax  FSE o4 b
A e 290(755)  66(17.2) 28(7.3) 001
o] &| 303(91.0)  22( 6.6) 8(2.4)
S <29 36(85.7) 40 9.5) 2(4.8) 341
30~39 126(86.3) 11( 75) 9(6.2)
40749 224(84.5) 29(10.9) 12(4.5)
50759 136(78.2) 29(16.7) 9(5.2)
60< 71(78.9) 15(16.7) 4(4.4)
AL n& 55(93.2) 3( 5.1) 1(1.7) 232
7| & 506(81.6) 80(12.9) 34(5.5)
7)€ 32(84.2) 5(13.2) 1(2.6)
Ay FH - TMAE AR 143(91.1) 11( 7.0) 3(1.9) 032
TG - dd - oY 72(84.7) 10(11.8) 3(3.5)
A O | s 102(76.1) 20(14.9) 12(9.0)
AR - e e T AL} 20(87.0) 2( 87) 1(4.3)
Af7F - B - AAFFARRE 193(78.1) 39(15.8) 15(6.1)
i 63(88.7) 6( 8.5) 2(2.8)
&4 ob 3] g-t} 412(84.1) 55(11.2) 23(4.7) 154
1) 10708] o] &} 72072.7) 19(19.2) 8(8.1)
11~20714] 32(84.2) 5(13.2) 1(2.6)
21701 o]+ 20(83.3) 4(16.7) -
e oF &t} 269(75.8) 63(17.7) 23(6.5) 001
(F 208 o)) 13 113(84.3) 15(11.2) 6(4.5)
23] 71(87.7) 5( 6.2) 5(6.2)
33] ol 140(95.2) 5( 3.4) 2(1.4)
7 593(82.7)  88(12.3) 36(5.0)
— 9 —




IH

—

o}

R
mﬂ

T
Nie

B

o]
e
iz

o] B

By

H A Hp<.0b).

Ao A 62.7%, HlLZ &4 A

ol A 11.6%, Wl

41.9%°] 2

E=A
=

ol A 32.3%0]%1a1, H& S A Wl A

T
R

I 6).

oA 46.09%°] L TH(

17.7%, W&

A
g

o7

—_—

g

B

B

ool

001

101 (81.5)

372 (62.7)

©>90cm,
1 >80cm

002

52 (41.9)

166 (28.0)

>130mmHg

o}:]_

B

i
-

036

23 (18.5)

69 (11.6)

>8mmHg

olgrIEY

001

20 (16.1)

34 (6.7

>110mg/dl

130

40 (32.3)

162 (25.6)

H<40mg/dl,
o <50mg/dl
>150mg/dl

[==

)

e
el

=

=)

#H2g &

=
=

001

57 (46.0)

105 (17.7)

_10_



oF

~

e

‘ﬂw.ﬂo

FHYY

b 127.8712.18, ol9k7|¥Sst 77.17+10.44,

%7184

99.06+22.29, <73 #" 183.21+160.86 2. &

BRu7 94.5046.04,

RAT(E 7).

2.
=

Yy

AT27+11.208 o ozt

=20
= 1.

\\w
&

g

B

B
\(E
g
+l
i3
ﬁo
oF
v

B

ool

001

6.04

+

94.59

+ 7.03

87.25

4 >80cm
>130mmHg

©>90cm,

12.18 001

+

127.87

+ 13.88

120.64

e

i
-

10.44 001

ey

+ 10.28

72.25

>8mmHg

22.29 001

+

99.06

+ 18.13

89.25

>110mg/dl

11.20 001

+

47.27

t 12.62

03.93

H<40mg/dl,

o <50mg/dl
>150mg/dl

#H2g &

=
=

183.21 * 160.86 001

+ 7319

106.27

11



Z}H]

e

B

FH 7F 458(95% 41 E FH1E 2.71~7.70)¢] 81 a1,

Bl

FE]7F 2.71(95%6 41 5] 72 1.47~

FHl7F 1.73(95% A1 2] 7 1.10~2.73) 0]

FH17F 3.11(95% 4 2 73F 2.03~4.75) 0] ATH(

Bl

7F 1.51(9%%A & 7 0.89~2.58)2] %

i 8).

g

B

s
9524 = -

4]

al

o
B
oF

0
;OT
No

272 ~7.70

458

©>90cm,
1 >80cm

097 ~2.25

148

>130mmHg

o}:]_

o

i
-

0.89 ~2.58

151

> 8bmmHg

o 7] &g}

147 ~5.00

2.711

>110mg/dl

1.10 ~2.73

173

H<40mg/dl,
o <50mg/dl
>150mg/dl

[==

Ak

e
el

=

#H2g &

=
=

203 ~4.775

3.11

Adjusted for age and sex

_12_



=
oy

=.001). H

HAHp

Aol &

s

94

PFSFATHGE

=
5]

o A= 65.3%E

\\w
&

B

Jﬂ_
;OT
No

B

e

<

i

—
[
<

—~ o~

— ™

o0 0

(AN ]

S S

O

[\ Iee]

[aV

—~ o~

S

—~ =t

o o

S S

[~ o

e

o

o =t

Sy AN

o —

o oF

%o

o~

W%

A —

oM K

=3

%

<
ol
T
iz

iz

%

rze]

10).

-
st

FRI 7} 3.43(959%6 41 B 731 2.23~5.29) 0] A TH(

9% A= T3t

4]

al

T

001

2.23 ~ 529

3.43

Adjusted for age and sex

_13_



B

o]
e
iz

o] B

o}

ZF 25.0%°] %!

THGE 11).

A
g

g

o
ool
oF

0
;OT
No

001

71 (15.0) 30 ( 6.4)

372 (78.6)

©>90cm,
1 >80cm

006

166 (76.1) 35 (16.1) 17(78)

>130mmHg

e

i
-

044

14 (15.2) 9(98

69 (75.0)

>8mmHg

001

9 (16.7)

11 (20.4)

34 (63.0)

>110mg/dl

o
B

Ho

180

14(7.3)

26 (13.5)

152 (79.2)

H<40mg/dl,

o <50mg/dl

#H2g &

=
=

001

38 (23.5) 11.7 (11.7)

105 (64.8)

>150mg/dl

_14_



o A|Hpztoll A 435549.87% A4 ‘7){9}2‘:4, %*éx‘%}—% el A 105.27£73.199 H

o
b
lo,
N
o
Y
=
X,
rir
—
0
N
t
[
+
—
-
o8]
o))
<o
o\ i

sHA =RTHGE 12).

__] T
e AR e 34 7 F5E o P
©>90cm,
EHu|gk 8725 £ 7.03 9351 + 5HH0 9722 £ 655 001
1 >80cm
F=718¢%  >130mmHg 12064 + 1383 12682 + 1266 13044 = 10.63 001
o]¢t71¥ Y >8mmHg 7225 % 10.28 76.86 + 1038 7792 = 1071 001
FEET >110mg/dl 89.25 * 18.13 9558 + 1635 10758 = 31.26 001
T AT F<40mg/dl,
5393 £ 12.62 4879 + 1141 4355 + 987 001
FH2HE A <EG0mg/dl
=/ A v >150mg/dl 105.27 £ 7319 18450 + 17860 180.00 = 107.87 001

_15_



il Z}H]

%

7F A17(9B%A E 72F 231~755), T5 % ©

SAH]7F 5.78(952621 # 7-3F 2.27~14.66)°] U

Bl

FH] 7 1.21095%21 5 7+7F 0.64~2.29), S5 % ©]

oAl ol ket wAH] 7} 2.47(95%641 # 7-7F 1.09~5.58)

ol A e gdd wAH] 7} 1.83(95% A1 # F-7F 0.90~

a1 7b 5.73(959% 2 2] -7k

’

A

2.38~13.76)°1 %}

oS

Fe]7b 2.73(95% 41 2| 7+7F 1.68~4.43), T 5% o]%

FRI7F 4.26(959641 2 +7F 2.10~8.63)¢]

ATHGEE 13).

_16_



E 13 M eEed A3 e mE gAETE 9] ax)
A% FEE o3
WA 91989
RS ] 95%2) 2| -7k A 95%2) 2| -7+
©>90cm,
B uk 4.17 231 ~ 755 578 227 ~ 14.66
1 >80cm
F=718¢% >130mmHg 1.28 079 ~ 2.08 2.10 1.04 ~ 427
o]¢t71dt >8mmHg 1.21 064 ~ 229 2.47 1.09 ~ 558
FEE >110mg/dl 1.88 090 ~ 394 5.73 238 ~ 1376
FD AT F<40mg/dl,
1.45 086 ~ 247 2.60 124 ~ 541
S 2HE ] <50mg/dl
A A >150mg/dl 273 1.68 ~ 4.43 4.26 210 ~ 8.63

Adjusted for age and sex

_17_



38.1% %

B A tHp=.001). A"zte]

Aol 2

s

o)

7VeF A THEE 14).

=
5]

122965

\\w
&

e

<

i

B

226 (38.1)

367 (61.9)

293

.

rveel

001

55 (62.5)
26 (72.2)

33 (37.5)
10 (27.8)

88

e

<
el
T
iz

iz

e

rze]

ey
¥
3
X
iz

2.89(9526 2 ] 1-3F 1.77~4.72,)°] A

5.34(95% A1 ] -3t 2.46~411.62) o] A TH(

T
R

15).

-
st

T
R

ol A L xpu]

N

2L 2FH]

i

001
001

472
11.62

177
2.46

2.89
0.34

Adjusted for age and sex

_18_



HdZSA A7 S dd 2 E Abolo] wig 2 da #AE 7HA
o gle At e tEeke st vdsaesA AN 40l B2 =eol €
T S ZAolgkar shltH ol A et &, 2004). AR A S0l oA & E
As derA gerh 2y viRh XHHQ0 55 R e 58 o] nAHHA Ee
AT Atde] dAe 4 gla, ¥ sk Mol d g Utk ARREe] oY
Al T Aol Tag ddew R Qo] AT Adsd # v
S AT A3 dude dotiy] 8 AAAd FAAE der & ATE
A skl o

At dnbA AgdEa 548 W dols 464301W, dAdel 53.6%, 48
46.4%°] A th. 86.5%7F 7] &0l aL, 34.4%7F A7t - I A - AMFEARAG 2 40.3%
7F Apale) A7 E B9 HAe sobebal skt 9 683%7F oF H il
11.3%7F =& vHAAl @sken, 495%7F s shA| SHEth AlARAF HATE
23.49£2.80kg/m? ©] %] 1L, 5 2] =4 ot 88.52+7.41cme] $l o, FE7EY
121.89+7.41mmHg, ol U 73.10+10.46mmHg ©] A o} T Al o
90.95+19.62mg/dLol A3, IR EXTEHZ Y Ag S 52.78+12.63mg/dLo| o™, 3154 A
W& 118.75+98.71mg/dL ] At}

2 A5 didx 711798 & Ak 278 HQl A 3079 ez FAE 39.3%,

A= 468%%] FHES Bt Aw7bA Bad e 9

1 el w9 theFsith. &, NCEP ATP III /NA# 7
FALAA 204 o] e R 3 ARSI Y FHES A 25.9%, oAt

30.9%% WERS AL (E A SA 5 1998), 20019 =Rl G G FxAbel = dak 30.7%, o

o
M4

H &

of

2F 31.6% % WERSTHE A X 2001). ¥4 (2002)2 =AIAS SEFHN F14)

T giatow § 2 A WAl 98%, oA 124%% H sl

B oATE Ut dwel Fbgel wek UAEETY FHEES 208 16.7%, 30
322%, 40 415%, 5000 529%, 60T ol 56.7%¢] =02 wsirh 1998¢ FWAY
FFARE B 2 dAke YAt FFE FEEL 200 9.4%, 300 195%, 40t
275%% Hiaiskal glowm (Park HS 5, 2004), €2 5(2003)2 47 digdd A%
o 2 gk Aol A= 20H 6.5%, 30t 19.4%, 40t 18.9%= H.i1s)

M)

b
N,
-
2
B
il
fu)
o>



o9an, HL402005)L 2RAES e w F dFoME 30th 9.0%, 40th o4
308%= Hasta k. 99 AFABEESE FTHet BY dASST dEHEE B
o 40 o] F-ol 4
2 oATe vgagy A

2lal e gEAdol UM HdmEA AT FHELS FAl M 245%, oAt
il

A 9.0%% ARG EAE fEEC]l =gk hAle F(199De] Al F A

296%, A4 115%2 2AECh vtz Azt A#e oo A Eshrhs %]
o] o9 mwst: gel Aol WA o Brow g gom B djdan
Ame] A FEE ool AWk BE o Bae] 2 SES nylch Aol
e ume el o] mE IR A - Auag 239%, A} - we
A AEEAA 219%4 olQT, AR geEAE AmAue §HES AR} - B

o] #37]

g4 - ARFEARRL 16.8%, 4 - ARaY 14.9%w oYt HRWAE  F(2009)
TRIAG LS ETALE AR e s o A4
16.0%, Huj ]2~ 22.4%, AAEA 25.7%0°]
Al AR 19.6%, BAEA 14.0%0] ST
v dTelA 52 S Sl wel vdaEA ANt FHES drh 242%, 1
3] 15.7%, 23] 12.3%, 33] o] 4.8%¢] o 3

< HETIF 17.7%, 13 Fobrb 11.2%, 23] b7k 6.2%, 33] ol b7l 3.49%9]

=
=
o grastgrh §44 BFo AL5E PAFFTe 984l Hohd (Chen X,

3o M
]
o
o2
r_‘g{_(‘
ol
S
o
-
L
flo
BN
“x
B
'
b
B
2

%2
K
o
b
=2,
)
b
X
rir
o
b
=)
ol
N

AES T8 2 AAY AHL Ade 3 A 1729 S7He AL, s
ATV AAE & A 19A] gL Abgel] vlE|A diAbESTo] 38 H=9keg g}l
gt = A ATHChen X%, 2009; Mark AE®} Janssen, 2008).

Pares 5(2000)& 16~804] Abole] 7 74a Aol Ale] 139%0]A] x| uk7l-e Zulks}

Hi b o] glews el idEe] ARl 49 9%elA ERbdthar ,
Clark ‘520012 wl=rel A 1841 o]/l A<l 13500 2 o= AR A3} 23.5%
o A w kg A gbe] itk BLa1skg{th. Nomura 5 (1988) dtol A 2574 ol Al &
w35 AlBE AT} 14%00 A Aol AE el ol A= F34 (200000 A
FAX FR1AF 1167 T 31%600 4 2 A Rfto] e rkal B s}t

= ]
B oAFgME vLFZEA AR A BRuIR 9459160422 2ul A I EY

_2_



o]

fol zbe)

7}3]

=
5]

o] 5.8u=

2 Azt Marchesini

200D 22 A=
o =t o =%

-
<

Ao

T
R

—_
1o

2.
=

B

o

o]

vk (Free air

T2l A

Ko
w

=y
;OO

o]

FANA grelA el Al

=
5]

fatty acid) -2

B.

Ttz G AT EAE 5, 2004;

S

, 200D). webM AlFx

-
<

Dixon

of ¢fsj

X

AR A

7FA =

= o]
e

A

B

F7F AR o] F oA A

7F

W ARpFol

HA =t A

Z7}8

o] 5ol

W

ERVER R

HA =5 A

S

o

Rnoz 4 ¢HB. Lombardi, 1966) ¥ <7<

s

J

@ QAR e

A

]

= 58

X

1

38.1% 5% "iHel A
oAM= T22%E

o
T

7F

=
5]

ofp

5.38] e} wds

o] e LA HDixon JB

b

S

o] & B3

2

%, 2001).

31(G. Bedognis,

o1 ¥
, 2003), ALT¥]

77y <

=
5]

-
S}

2005; Angelico F

ol

0]
PN

} a1

S

o =LA e

T
R

o]

, 1999). whebA e

-
S}

HHDaniel S

SH]—



3l
o

T

R

7F §ld vk
t}

P
T
Aol

i

<)
gl

A

3

=
R

ol =

2.
=

T

R

g

%

1

A7

o)

3 A

3

]

e}
il

thgAbel AT o=

o X

o e

ne To T Y
ofp !

(I

SIEER!

3]
-
.

3

e}
AmE AA

M

=T _A_OT ‘_.ﬂulL
1 Mo O

dﬂwge

G
l
o]

P

5w,
A



w
=0

wK

G

o]
=

20084 5¥ 1¥95-H 20094 39 319 7H4 GA9

A7 Ak

SRR

2

=
[€)

vlAl 2} HBsAg® HCVAbZF 74, ASTS ALT 100 IU/L o], rGTP+ 150 IU/L °]

)

ey
)

<]

FAh GAEE

S

o2 B4

| ohA s 24

171 $ls

S

A A

2.
=

BAZ aapH] ek 95% A E -3t

B8R

o
<
ol
iz

ey

<

<

t



- ]~ 239%, A

St

sl

s}

7F

=

o

el FHES 200 16.79%, 30t 32.2%, 40

=

of wel At

3}
=

7F

=

o

o7}
g 41.5%, 504 52.9%, 60t ©]d 56.7%2] ~oF

o}

T
R

7]

7} -

)=
o

skl

S

7F

=

o} 24.2%, 13] 15.7%, 2

i

<)
gl

]_

5L, A iel] whebd =

A

[ox]

]_

S

7}
o] X W zkol M= 72.20% 2

=

Fob7F 6.2%, 33] oAk skr) 3.4% 9]

R4

A
9

]

BTt

[e]

ol A= 65.3%=

Yy

7ol
972246555 =& H 7k

- AHTEARAR 15.8%, &Y - Aulag] 14.9% ol Utk
3] 12.3%, 33] o] 48%9] wolflal, Ao mebrlE LA

o 7F 11.2%, 23]

[e)
R4

AMREAAL 219%5 ol9a, Aol whEhA
]

A= =
G

#¢)4
5.34(95% 21 ] 7-7F 2.46~411.62)°] 3 T

7} -
%9 3

)=
L
T -

7} 17.7%, 13]

]

&
Tl

H]

H

o

o]

tEstd

)

;OL
oF

o]

™
)

o] itk weba] w]e

g

A

’

al

Q
iy

w

o



S ALE 3] %] 2004; 47(3):188-94

3.

<)
gl

-

gho] weE A", 7h el E] x|, 2257, pp.746-753, 2004.

s
S

A

o

z
sl

‘._mo

~H

o
i
oe
‘ao
i

B

o)

~H

A3}, 2006

2002
3] A 2006;70(3):246-52.

.
=1
=

ir
i

Z1Z&AL 2006

-
2

-

S
e

=

A

A7) - Jokx
- ok A}

A

]

o] &3] %] 2009; 21(3):211-213

A5 2001 =%

{o

Ton

oA

=

o

FED

3] 4] 1991;24:195-209.

28

1
3

ksl

2

, ZHE. ATP M9 Fwtr)ee] o

o)

AT

O A} B A 2004; 47(3):195-201

R4

3.

<)
gl

-

2004;67(5):506-12.

10. ©]



THoY FHES #d e 24 o@drrd e es A, 2003; 24:135-143

A

13 HWA, $83, ol 4Y, AU, A3 FNAGGFRAS PR R 4

¥ Framingham risk score. o] $Hitsd 21 sk3] %] 2009; 21(1):66-68

ot

Ak <)

e

%]

14 He% Al AAAZGA B 2249 AFFTH BALd o

] 20055 18(1):35-45

15. A7, 2006 A8 2 ARG A A} 2007

16. Alberti K, Zimmet P. Definition, diagnosis and classification of diabetes mellitus
and its complicaitions. Part 1 ! Diagnosis and classification of diabetes mellitus,

provisional report of a WHO consultation. Diabetes Med 1998; 15:539-553

17. Angelico F, Del Ben M, Conti R, Francioso S, Feole K, Maccioni D, et al
Non-alcoholic fatty liver syndrome: a hepatic consequence of common

metabolic diseases. ] Gastroenterol Hepatol 2003; 18(5):588-594

18. B. Lombardi, "Considerations on the pathogenesis of fatty liver,” Lab Invest,

Vol.15, No.1, pp.1-20, 1966.

19. Chen X, Pang 7, Li K. Dietary fat, sedentary behaviors and the prevalence of
the metabolic syndrome among Qingdao adults. Nutr Metab Cardiovasc Dis

2009; 19(1):27-34

20. Clark JM, Diehl AM, Brancati FL. Nonalcoholic Fatty Liver Disease and the
Risk of Type 2 Diabetes in the United States. Diabetes 2001; 50(2):A38-A39

21. Daniel S, Ben—-Menachem T, Vasudevan G, Ma CK, Blumenkehl M. Prospective
evaluation of unexplained chronic liver transaminase abnormalities in

asymptomatic and symptomatic patients. Am J Gastroenterol 1999; 94:3010-3014

_8_



22. Dixon JB, Bhathal PS, O’ Brien PE. Nonalcoholic fatty liver disease: predictors
of nonalcoholic steatohepatitis and liver fibrosis in the severely obese.

Gastroenterology 2001;121(1):91-100.

23. Executive Summary of The Third Report of The National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of Iigh
Blood Cholesterol in Adults(Adult Treatment Panel 1I). JAMA 2001;
285:2486-2497

24. Fowler SB, Moussouttas M, Mancini B. Metabolic syndrome Contributing
factors and treatment strategies. J Neurosci Nurs 2005; 37(4):220-223

25. G. Bedogni, L. Miglioli, F. Masutti, C. Tiribelli, . Marchesini, S. Bellentani.
Prevalence of and risk factors for nonalcoholic fatty liver disease: the Dionysos

nutrition and liver study. Hepatology 2005; 42:44-52

26. G, Marchesini, M. Brizi G. Bianchi, S. Tomassetti, E. Bugianesi, and M. Lenzi,
"Nonalcoholic fatty liver disease: a feature of the metabolic syndrome,” Diabetes,

Vol.50, No.8, pp.1844-1850, 2001.

27. H. Cortez-Pinto, M. E. Camilo, A. Baptista, A. G. De Oliveira, and M. D. De
Moura, "Nonalcoholic fatty liver: another feature of the metabolic syndrome?)”

Clin Nure, Vol.18, pp.353-358, 1999.

28. Hu FB, Manson JE, Stampfer M]J, et al. Diet, lifestyle, and risk of type 2
diabetes mellitus in women. N Engl ] Med 2001; 345:790-797

29. International Diabetes Federation. The IDF consensus worldwide definition of
the metabolic syndrome. 2005; http://www.idf.org/webdata/docs/
Meta_syndrome. pdf



30. Ishizaka N, Ishizaka Y, Toda E, Hashimoto H, Nagai R, Yamakado M.
Association between cigarette smoking, metabolic syndrome, and carotid

arteriosclerosis in Japanese individuals. Aterosclerosis 2005; 18(2): 381-388.

31. J. B. Dixon, P. S. Bhathal, and P. E. O’ Brien, "Nonalcoholic fatty liver disease:
predictors of nonalcoholic steatohepatitis and liver fibrosis in the severely obese,”

Gastroenterology, Vol.121, pp.91-100, 2001.

32. Jung JW, Kim CH, Shin HC, Park YW, Cheong SY, Sung EJ. The relationship
between metabolic syndrome; Stress and depression. Korean ] Health Promot

Dis Prev 2004; 4(1):10-17

33. Lee RG. Nonalcoholic steatohepatitis: a study of 49 patients. Hum Pathol
20:594-598, 1989

34. Liu S, Manson JE. Dietary carbohydraties, physical inactivity, obesity, and the
“metabolic syndrome” as predioctors of coronary heart disease. Curr Opin
Lipidol 2001; 12:395-404

35. Mark AE, Janssen I. Relationship between screen time and metabolic syndrome

in adolescents. ] Public Health 2008; 30(2):153-160

36. Marchesini G, Brizi M, Bianchi G, et al. Nonalcoholic fatty liver disease. A
feature of the metabolic syndrome. Diabetes 2001;50:1844-1850.

37. Nomura H, Kachiwagi S, Hayashi J, Kajiyvama W, Tani S, Goto M. Prevalence
of fatty liver in a general population of Okinawa, Japan. Jpn ] Med 1998;
27:142-149

38. Pares A, Tresserras R, Nunez I, Palana P, Cerralbo M, Massip A, et al.

Prevalence and risk factors for fatty liver in presumably healthy men. Med

_10_



Clin(Barc) 2000; 114:561-565

39. Park HS, Lee MS, Park JY. Leptin and the metabolic syndrome in Korea
adolescents : factor analysis. Prediatr Int 2004; 46:697-703

40. Powell EE, Cooksley WG, Hanson R, Searle ], Halliday JW, Powell LW. The
natural history of nonalcoholic steatohepatitis: a follow up study of forty—two

patients for up to 21 years. Hepatology 11:74-80, 1990

41. Reaven GM. Role of insulin resistance in human disease. Diabetes 1988;

42. Seppala-Lindroos A, Vehkavaara S, Hakkinen AM, Goto T, Westerbacka ],
Sovijarvi A, et al. Fat accumulation in the liver is associated with defects in
insulin suppression of glucose production and serum free fatty acids independent
of obesity in normal men. J Clin Endocrinol Metab 2002;87(7):3023-8.
37:1595-1607

43. Wanless IR, Lentz JS. Fatty liver hepatitis (steatohepatitis) and obesity: an
autopsy study with analysis of risk factors. Hepatology 12:1106-1110, 1990

44. WHO. The Asia-Pacific Perspective: Redefining Obesity and Its Treatment.
Sydney, Australia, Health Communications Australia Pty Limit. 2000

45. Younossi ZM, Diehl AM, Ong JP. Nonalcoholic fatty liver disease: An agenda
for clinical research. Hepatology 2002;35(4):746-52.

_11_



List of Abbreviations

NCEP-ATP III : National Cholesterol Education Program-Adult Treatment Panel III
WHO : World Health Organization

IDF : International Diabetes Federation
NAFLD : Non Alcoholic Fatty Liver Disease
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