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Objectives : The purpose of this study was to evaluate
the relationship of nonalcoholic fatty liver and
cardiovascular risk factors.

Methods : This study was conducted to investigate the
association of nonaicoholic fatty liver and cardiovascular
risk factors for adult men (n=2976) and women (n=2442)
who were over 19 years old, after excluding the HBsAg(+)
or anti-HCV(+) patients and the men and women with
increased alcohol intake (men: 40 g/week, women: 20
g/week).

Results : Compared with the normal liver subjects, the
nonal¢coholic fatty liver subjects showed a significantly
increased frequency of abnormali systolic blood pressure
(=120 -mmHg), fasting blood sugar (=100 mg/dL)}, total
cholesterol (=200 mg/dL), triglyceride (=150 mg/dL), high
density lipoprotein cholesterol (<40 mg/dL), low density
lipoprotein cholesterol (=130g m/dL) and abdominal
obesity in men, and all these measures were significantly
increased in the women except for abnormal HDL
cholesterol. After adjusting for the body mass index, age,
smoking, exercise and a nonalcoholic liver, the odds ratios
of an abnormal waist hip ratio were 1.35(95% Confidence
Interval=1.05-4.72) in the mild fatty liver, 1.61{1.19-2.18} in

the moderate fatty liver, 2.77(1.57-4.92) in the severe fatty
liver compared with a normal liver. The adjusted odds ratios
for abnormal fasting blood sugar were 1.26(1.03-1.53) in
the mild fatty liver, 1.62(1.27-2.08) in the moderate fatty
lliver and 1.77(1.12-2.78) in the severe fatty liver. The
adjusted odds ratios for abnormal triglyceride were
1.38(1.11-1.72) in the miid fatty liver, 1.73(0.33-2.24) in the
moderate fatty liver and 1.91(1.17-3.10) in the severe fatty
liver of men. Adjusted odds ratios for abnormail triglyceride
were 1.50(1.04-2.15) in mild, 1.71(1,07-2.68) in moderate,
1.81(0.69-4.38) in severe fatly liver of women.

Conclusions : The nonalcoholic fatty liver subjects had
more cardiovascular risk factors compared with the normal
liver subjects. Thus, prevention and treatment of the
nonaicoholic fatty liver is necessary by lifestyle
modifications such as restriction of alcohol intake, no
smoking, exercise and adequate eating habits.
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Table 1. General characteristics of study subjects

Men ‘Women
Nonalcoholic Nonalcoholic
Characteristics Normal faty liver Normal fatty liver
N=1,715 % N=1261 % P N=1,688 % N=754 % P
Age (years)
19 - 29 63 37 41 33 0.677 82 49 20 27 <0.001
30 - 39 545 318 382 303 510 302 193 256
40 - 49 621 362 467 370 683 405 295 39.1
=50 486 283 37 294 413 245 246 326
Body fat (%)
<25 1572 917 966 766 <0001 700 415 269 357 0007
>25 143 83 295 234 988 585 485 643
BMI (kg/n)
185 ~ 249 1282 748 552 438 <0001 1444 855 570 756 <0001
=25 433 252 709 56.2 244 145 184 244
WHR
Men=0.9, Women=0.85 1,362 94 707 561 <0001 1,003 594 357 473 <0001
Men>0.9,Women>0.85 353 206 554 439 685 40.6 397 527
Exercise
Yes 1,018 594 651 517 <0001 84 500 350 464 0102
No 696 406 609 483 844 500 404 536
Exercise (frequency /week)
1~2 508 482 394 543 06 262 310 125 348 0429
3~4 390 370 241 332 44 478 163 454
=5 155 147 90 124 179 212 7 19.8
Smoking
Non-smoker 529 30.8 358 284 0.187 1,619 959 728 96.6 0442
Smoker 625 364 501 39.8 34 2.0 16 21
Ex-smoker 561 327 401 318 35 21 10 1.3
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Table 2. Mean value of cardiovascular risk factors according to nonalcoholic fatty liver disease

Men Women
Variables Normal Nonalcoholic fatty Normal Nonalcoholic fatty
(N=1,715) liver (N=1,261) (N=1,688) liver (N=754)
FAT 191+ 42 216+ 52 <0.001 265+ 57 215+ 57 0.991
BMI 235+ 22 2524 29 <0.001 23+ 25 230+ 32 <0.001
WHR 0.86-1-0.03 0.89:-0.04 <0.001 0.84:£0.04 0.86+003 <0.001
SBP 1163138 119.6:£14.0 <0.001 111.0:£14.7 1135+162 <0.001
DBP 7585105 7814105 <0.001 707101 71.8+106 0077
FBS 9811163 1014187 <0.001 929+11.7 95.1+148 <0.001
TC 188.1£31.0 193.9+33.0 <0.001 181.6+32.1 1859358 <0.001
TG 1181662 151.5+96.1 <0.001 84.5-+48.6 994 +66.7 «0.001
HDL 502+112 464+103 <0.001 57.7+127 55.8+12.7 0980
LDL 1126+257 11754273 <0.001 104.6:-:26.9 108.8:+:29.6 0.002
FAT: Percent body fat, BMI: Body mass index (kg/m?), WHR: Waist to hip ratio, SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, FBS: Fasting blood sugar, TC: Total cholesterol, TG: Triglyceride,
HDL: High-density lipoprotein cholesterol, LDL.: Low-density lipoprotein, cholesterol
Table 3. Frequency of cardiovascular risk factors according to nonalcoholic fatty liver disease
Men Wormen
Variables Normal — Nonalcoholic fatty fiver Normal ~ Nonalcoholic fatty liver
N=1,715(%) N=1,261(%) N=1,688(%) N=754%)
SBP > 120 mmHg 666 (38.8) 605 (48.0) 0.001 436 (25.8) 246 (32.6) 0.001
DBP > 80mmHg 615 (35.9) 536(42.5) 0.002 315(18.7) 172 (22.8) 0.017
FBS > 100 mg/dL 535(31.2) 543 (43.1) 0.001 270 (16.0) 173 (229 0.001
TC > 200mg/dL 581 (33.9) 522(414) 0.001 430(25.5) 251(333) 0.001
TG = 150 mg/dL 384 (22.4) 493 (39.1) 0.001 120( 7.1) 106 (14.1) 0001
HDL < 40mg/dL (Men)  289(169) 338 (26.8) 0.001 434 (26.9) 243 (32.2) 0007
< 50 mg/dL (Women)
LDL = 130 gim/dL 432(25.2) 390(309) 0.001 284 (16.8) 176 (23.3) 0.001
WHR > 0.9 (Men) 1,362 (794) 707 (56.1) 0001 1,003 (59.4) 357 (47.3) 0.001

> 0.85 (Women)

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, FBS: Fasting blood sugar, TC: Total cholesterol,
TG: Triglyceride, HDL: High-density lipoprotein cholesterol, LDL: Low-density lipoprotein, cholesterol

2] 73-% 2005 714 ¥ National Cholesterol

Education Progmm [2319] 78

FZY A EL 200 mg/dLolAd
A EHE2 130 mygdL o4}, =
150 mg/dL ©] 4
¥ 40 mg/dL v v

2-8.5}0]
o, LDL-3
Z ) A 98-
DLl 258
, 04 2= 50 mg/dL v| 7S

Adudge Az 4oskaint.
WHR<2 WHOA] % 2] 8 2t 509, 0§ )

>0858 7|50 2 5191t} [24].
4) HetEH XM

A 2AE

dent t-test, Chi-square & A 7.5}

- Stu
Atk s AT Bk 49

JA}‘%:]_C—E‘J— ]610 /(}o .];(NHI» @OL Egu 3<.
e e g, FAY HDL-28 A 2,

& \ o3t logistic regression
R U e R R
odds rauo)~ Tk 2kt
Oﬂ 2 AHAA G Hgac]
]l ¥ “l A= QAAE gt

=l
==
=2
Ne
ﬂ—‘
/T

% (proportional odds
o]g% "Hbé v A

T

[o

model)=
$] 4% (ordinal multiple logistic regression
analysis)< 333 o}

2
L igxie] Qb =
ol A] R Hb7to] gl AbEe- 1715“5}
| H}7ho] 9= A }% - 1,261 780124 3L o &
o A] ]u 7ro] Qi Al 168878, A
I

2ho] Sl A el ek, 4] v
e l‘”ﬂ ol }E A, A A E,
BMI S0 (h5-5, S5 65, 2555,

2 HIUITL Tt fpof mE 4
AP 9HRel Bt

S oddel vl
: & 7 oA
wE, BMI,WHR T57| 84 01517
A, FEEEHE,
HDL *—"S‘aﬂ ﬂ% LDL*"/V\H]%/] Hot
o] Ad o M += WHR,
BMI FE Y S
2 74 X] ”]’01]"1 dgol wol8kA =9
v} (Table 2).

— O
2
Kl
o r
o
>
T
%
\ﬂ*—‘

rk Mo
jQ Oi
o
ko
0
r Jdo
k1 40
o o

[@N]
mﬁ %
e e
kU

ot
S

=2
R
i i
T
oF

o X
3
22
e
X g
o
>
2
E

a2,
o
O_>L: N
2

& T 04
~
o
o
N
N
2

oo
e

=y
_1&
4
e -
Y

o o
=)
40

=
e
o
2
of
e
>
oft

it
of
o
>
of
= I
O -
=
iy
=
=

bt
o
[y
g
gl
-
=)
1o,
iz
i
~
X

q

ol
-

2 e
= o
4
gk
22

2
L o

o
;
o)
[ 2
e
s
t
2
ol

I
o
o

Z
» O &

Moorl o it of mx b
-
)

ek
oft 2 T
: =
5
2
=l

=)

52
¥ & iz 1o
i
=
it
e {
i i
=
2
10
=
F
i O
Ho
1o
o,

T} (Table 3).

4 HILT 2 XY BEE P
HE HEJAK; WXH]
= aLET Y o AL i O }f 7(01

AR 148 (95% Cl=1.19-1.83), 53
7188k o1 A2 1.1 (95% Cl=0.9-1.36), &
Gt o]AFE 1.36 (95% Cl=1.15-1.61), FA4]
2|8} o] AFE- 1.48 (95% Cl=1.22-1.78)1%]

al o4 Wt A OWOMW 1.54
(95% Cl=1.13-2.1D)0| e}, F5meo M
FAFE] = FAel| Al WHRO| 2 74 A
7ol A 1.35 (95% Cl=1.05-4.72), S5
AHEFO A 161 (95% Cl=1.19-2.18), 1L
AT A] 277 (95% Cl=1.57-4.92)0)
ol TEFED o)|Ale AL FA 1.26
(95% Cl=1.03-1.53), TET T A .62

(95% Cl=1.27-2.06), Z1 =M 1.77 (95%
CI—] 12.2. 78)O] o3 o) ‘ﬂ Z,.M z] HJ— o],AL,Q_

Aol A 1.38 (95% Cl=1.11-1.72), 5




410 A3 - o1 B% - o1 HF F,

Table 4. Odds ratio of cardiovascular risk factors according 1o severity of nonalcoholic fatty liver  B]&= Gxlo A 378 e} olabo] 54
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Veritles imy M Tr:aiM) M N(ir\dm) MM (N=449) M &:‘:[?06) T a2kl 7} 55k (Table )
ver ien = en = /LX en > €1 UN=
Women (N=549)  Women (N=473)  Women (N=238)  Women (N=42) njeks &4 Ao FFE wet A

WHR A3 A3 wAh) $7HE et
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Women(>0.85) 100 100(079-125)  094(071-123) 105074147  096(041-2.18) I 18 e =R P ol g ;

SBP{(>> 120 mmHg) EREIR R R e e e R
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Women 100 103(079134)  1100080-150) 081 (052122  1.66(0.66-394) ¥ WgE el 4% Y 2X X

SBP( = 130 mmHg) gl 3R I} Iaje A WHR A
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DBP( >80 mmHg) . N o o
Men 100 0R3QO67-103) 092072117 0740551000 088050155 g a7t S8 skA Skt AL R
Wormen 100 096(072127)  092(066128) 110071172  L11{046271) Qi1

DBP(>85 mmHg) el (Table 5).

Men 100 082066102 0920711 072052100  073(039-130)
Women 100 108(076152)  078(0S0-120)  151(088254)  138(047-376) - x

FBS(= 100 mg/dl) 1A
Men 100 136(LIS161)  126(103-153)  162(127206)  L77(112278)

Worren 100 120095152  117(089159)  129(090-18)  128(0S57-2.66)

FBS(- H0mgi) ( ) Ml A7) B A e 2]
Men 100 147(120-180)  126(103-153)  156(LI3213)  2.04(114354) N - o] =
Women 100 1470004205) 1500098227y  152(087255)  187(06048D Adkao] A E o] g Aol Tt

TC2 200 meldL . 32 AbgtaE 2o o) g ghalE ke X
Men 100 110(085-141) 109081146  LI0(O76153) 149 (076-280) el ol
Women 100 121090162  LI9@S8L67  130082202) 147050371 A o] 3Ars} ALl EFFQI A o 23k A

TG(2 150 mg/dl) o o or 5184 AH7t
Men 100 148(122178)  138(LI-172)  173(033224)  191(L173.10) o= AAHUG (6. Bl EF AU
Women 100 154(1.13211) 1.50 (1.04-2.15) 171 (1.07-2.68) 1.81(069-4.38) L2 ol 914-9] 10-25%4 5 EAEHE= A

LDL{ = 130 mg/d) _

Men 100 098(075-127)  093(068127)  L10(075161)  0.88(046-1.76) o & duA 9l on, 20% e A F ol A
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HDL ,

Men(<40 mg/dl) 100 121(098-148) 1.22(195-1.55) 1.28 (0.96-1.70) 1.18 (0.68-2.00) A1 19%, 58 gre)A 50% 4 =& B9k

‘Women(<50 mg/dly 1.00 1.06 ©.86-1.31) 1.00(0.78-1.28) 1.17(085-1.62) 1.12(0.52-2.28)

Pl -84 X H7r G Fo
Adjusted for BM, age, smoking, exercise o ] EE]—E} ] = ] e ]

WHR: Waist to hip ratio, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, FBS: Fasting blood sugar, TC: Total Z71ekes A2 g BuFHSIY 26]. o
cholesterol, TG: Triglyceride, LDL: Low-density lipoprotein, cholesterol, HDL: High-density lipoprotein cholesterol H" S@O [18] } o o Oﬂ /R-] = ]OE]_ = %
Table 5. Ordinal Il(()gistic regression analysis for severity of nonalcoholic fatty fiver disease accordingto A A H}7He] -5 0] 18.6% = VIERG O
cardiovascular risk factors ] 20t) o]8hol| A= 7.6%, 30th 14.4%, 40
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2120 mmHg 097 0.1 0. 047 . ; w -
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= 5 l:_ ]
SBP: Systolic blood pressure, DBP: Diastolic blood pressure, FBS: Fasting blood sugar, TC: Total cholesterol, E“ 25 75} C&ﬁl—oﬂ/ﬂ Eg H] “:" “°
:IpG;OT&glyccﬂdeﬂ HDL.: High-density lipoprotein cholesterol, LDL: Low-density lipoprotein, cholesterol R, 3 e ;,LH A< H] 2y o F“ /q u}z;]_ %,
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