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Prevalence and associated factors of nonalcoholic fatty liver disease in the
health screen examinees

Sang Hyuck Seo, M.D., Hyun Woong Lee, M.D., Hye Won Park, M.D.,
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Kwang Bum Cho, M.D., Jae Seok Hwang, M.D. and Sung Hoon Ahn, M.D.

Department of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

Background : Nonalcoholic fatty liver disease (NAFLD) is a kind of most common hepatic
disease having wide pathologic spectrum and has been increasingly recognized as an important
disorder because it may progress to end stage of liver disease. In spite of several foreign reports
about clinical aspects of NAFLD, there are not enough reports analyzing large group for long times
in Korea. We have examined the prevalence and associatd factors for NAFLD in health screen
examinees from January 1997 to June 2003.

Methods : The results of 29,781 health screen examinees were analyzed retrospectively.
Prevalence of alcoholic and nonalcoholic fatty liver was computed and associating factors were
analyzed statistically.

Results : Overall prevalence of NAFLD was 18.6% and higher in the groups of age over 50 years.
NAFLD was more preponderant in male. Age, body mass index, diabetes mellitus, hypercholes—
terolemia, hypertriglyceridemia, and abnormal serum low density lipoprotein, high density lipoprotein,
ALT level were independently associated factors with presence of NAFLD in logistic regression
analysis.

Conclusions : The prevalence of NAFLD and tendency of associated factors were similar to
Western world. To prevent development of this common hepatic disorder which may results in end
stage liver disease, prevention and control of obesity, diabetes, hyperlipidemia must be important.
(Korean J Med 70:26-32, 2006)
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Figure 1. Prevalence of NAFLD according to age groups.
Prevalence is higher in the groups of age over 50 years
old. NAFLD, nonalcoholic fatty liver disease
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Figure 2. Prevalence of NAFLD according to examined
year. The prevalence is not changing as times go on.
NAFLD, nonalcoholic fatty liver disease.
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Table 1. Univariate comparison between NAFLD group and control group

NAFLD group (n=2,740) Control group (n=21,022) p-value
Age (years) 49.8+10.4 46.2x11.7 < 0.001
Gender (Male) 1,539 (56.2%) 10,632 (50.6%) < 0.001
BMI (kg/m?) 25.712.6 22.812.7 < 0.001
Obesity 1,617 (59.2%) 4,254 (20.3%) < 0.001
Hypertension 871 (31.8%) 3,740 (17.8%) < 0.001
DM 410 (15.0%) 842 (4.0%) < 0.001
Hypercholesterolemia 881 (32.2%) 3,521 (16.7%) < 0.001
Hypertriglyceridemia 1,379 (560.3%) 4,694 (22.4%) < 0.001
Decreased HDL 2,222 (81.1%) 13,018 (61.9%) < 0.001
Increased LDL 1,063 (38.8%) 5,149 (24.5%) < 0.001
Increased AST 451 (16.5%) 1,513 (7.2%) < 0.001
Increased ALT 629 (23.0%) 1,382 (6.6%) < 0.001

Statistics were analyzed by #test and chi-square test.
NAFLD, nonalcoholic fatty liver disease; BMI, body mass index; DM, diabetes mellitus; HDL, high density
lipoprotein; LDL, low density lipoprotein; AST, aspartate aminotransferase; ALT, alanine aminotransferase

Table 2. Independent factors associated with nonalcoholic fatty liver disease

B p-value OR (95% CI)
Age (years) 0.015 < 0.001 1.015 (1.011 7 1.019)
BMI (kg/m?) 0.320 < 0.001 1.378 (1.35571.401)
DM 1.082 < 0.001 2.950 (2.552 7 3.409)
Hypercholesterolemia 0.190 = 0.007 1.209 (1.054 ~1.387)
Hypertriglyceridemia 0.596 < 0.001 1.815 (1.647 ~ 1.999)
Increased LDL 0.211 = 0.001 1.236 (1.089 7 1.401)
Decreased HDL 0.495 < 0.001 1.640 (1.4657 1.836)
Increased ALT 0.951 < 0.001 2.588 (2.296 7 2.917)

Statistics were analyzed by backward stepwise method in logistic regression analysis.
B, regression coefficient; OR, odds ratio; CI, confidence interval; BMI, body mass index; DM, diabetes mellitus;
LDL, low density lipoprotein; HDL, high density lipoprotein; ALT, alanine aminotransferase

p<0.001), B%=(0OR 2.950, p<0.001), LE=AAH&= SHAE SE A S AW Y, B O, we
(OR 1.815, p<0.001), a2F~HZ=EZ(OR 1.209, o= 24 LaénnecH ¥, AgAl 23 5 ofe] go]2 &8
0.007), 93 ALE=ZF2HZ o]AHOR 1.236, p=0.001), o} ghepy,

g3 d=ZH2HE o/ OR 1.640, p<0.001), ALT AFLD#e] 74 7)¢o] ¥ S5k 7|3 ujgh
o]’(OR 2.588, p<0.001) 5-°] NAFLD®] FAj9} 5§ 55 Asl= ob4 Qioh s 20 g9 4F AFHI) 1
Ao a3t AAER YETHE 2). U AES fargts st 9lom]!? ) Yo A

) 3 40 g, oI AAHE B 20 g AEe] AZ HARE
. ¥ 7HEad0] GurEtis BWas) b 2. NAFLD] 7t
NAFLDS &34 A" 3K alcoholic fatty liver o ]

2] ATEdAME TIEe® A2 dF AHFS Ao

disease, AFLD)S *#|g ghat S VleoR oF HAFAV H gle A



— The Korean Journal of Medicine :

= Boln] ey g & Y] e s

Al
4 Y Ao gl gt 102 NASH] A=

genic cirrhosis)®] 71 &3t 99102 4R, uke}
Al A2 o] Ao ik ¥ B A7 Sk e
AAeltt.
ob4 744 NAFLD®] Eolut f4E0] 44
A A= Fot B 259 A4 BE AFEH U
F9S Foll AR A5l A NAFLD?| #H8E°] 16~
23% AEZ HAHIL glom wEAbaL fAHEe] RS
3l o]F-o]zl A -S04 NAFLD 20%, NASH 3% 73

53 o
o] gl wagl v art 22 w5 e A
= Al

£ AR bg B9 99 b shbold t 2, =
el A A28 sk @ Agas] FHE
of B3k A Wi govt B £§ oz Age
e} s
=

of $it AT £E AT F

of 71 Aol mars fAtshg ot i washe 4
e Aol7} Qlgich. Azke] Aol & @ glon]
Ash @ReIA we Aol rehE Aol govt
o folER AWasldt U Aolrt Anw ¥
SEEECE R FL R EEE SR
A o weke mazk go Gzt xfely
oRE el 9u”, WAl o e f1
oh B Qn?, o]y Aol WAl A
o] % 1 ¥& Ao vehdth Ae 50t B
o okelA gl 5O olul Qi A o]}
i,

B0 o5t AL A deld ARl
ool o) olFoigon s Apal 2
w27l sgont FUld ola) Al
Aol Abol7k 9l 5 gl wa

A
295} Ao R ARPASS Aud e o

o mu —

o 0

5
[ox

pa)
1=

&
rlo
RS I S)

e
(

[
-

2
N

N
s}
o)

e e 2 Mo

'z I rir

Vol. 70, No. 1, 2006 —

e ARl oA,

Sl

AFNME 7HE F83 A AAZ YERRi

FZolli= NAFLDE A 5509 & Jei= A7)
ol o} 7V o]l AT N FuAE VFo R
FRS wf vk, 28, G, 2TPANES, A
SEY2HEES 7Fe Al 7K 24 ol e W
o] tiAMd S5 o R Akst 4= 9l 497k NAFLD
oA 47.2% (1,288/2,73D) = 272 13.0% (2,721/
20,97DHT 453] Eghonz T A% 71 =L A
S AAFSESIT

NAFLD®| &40 2 =& Fzitol} $-
] BauE i QAN giFE F5de]a, AST9h
ALT®] Z7k= AldHd ol 78%7HA] A d4AE Kol
Aoz A Yrt® . o] Ao M= NAFLD ol
A ASTS} ALT7ZF 242t 83.5%%F 77.0%014 4212
Hol 71& e}t fAksk A9E Bl

NAFLD9} #HA® =84 A3 As9] 7
HRE 1 X]8F @i, ALT ©
frAaket daks Bolch H ATelE Asd, o
o), A 2 22 FFo Wl 3 &5
1] nHst FoF st oA E o]zt

O

ol
-

£
O g ol
ol o,
Ol

0;

AN K

o
re
o,

o
ol
o
fu
N,
i
T
H
|

£ o
2 OAN o o

T

A= F7kel A A9k vl NAFLD]
FFe Hole FoR AZtHET) upehA Fujol A
2 NAFLDS /A o= 71 &

7hsAdo] Bom o] A Mo 1Yt 5
Hdgto w2 st 4= gl Ago|m & o]y Y
AE dslr] a3 JAFE] A dnt
o] Fasprt.

f jaled
O o

ol

X
e
S
iy
et
o,

PRI =X

il

N o N ot (o o o

5 Bk o] 4%

|
w
(@]
|



— Sang Hyuck Seo, et al :

M= o}x] Halat

PR AT =

Q_

g 0 1997\ 1945E 2003 69714 A oisku

Sk 5ol A Alﬁgﬂ AR HR 2&a7AA}
S WSk 29,7819 tdo =z At WS F3l] &
T8, o Ay 58 Fstarl, FgF o7 At
ER3 Aslsty 7Aale] BAH BHS S fHE
3} A7 xS Felsith

o
%
< 18.6%=% F
o]

=2

ko2
ool i x

2 e
2
o
fr
N
i
X
1
o
f
K
o
Jo
>
%
:
5
lo
o2
o
o

o}
ot
O
S
x
i
[e]

o oy
N
o,
2
o,
i)
A

—
2
=
—OrL
do
:°.‘=
Q,
)
0,
R
1
lo
m}lJ
Y

REFERENCES

1) Felderman M, Friedman LS, Sleisenger MH.
Sleisenger & Fordtran's gastromtestinal and liver
disease. 7th ed. p. 1393, Philadelphia, Saunders, 2002

2) Schiff ER, Orrell MF, Maddrey WC. Schiff's diseases
of the liver. 9th ed. p. 1261, Philadelphia, Lippincott
Williams & Wilkins, 2003

3) McCullough AJ. Update on nonalcoholic fatty liver
disease. J Clin Gastroenterol 34:255-262, 2002

4) Angulo P. Nonalcoholic fatty liver disease. N Engl J
Med 346:1221-1231, 2002

5) Neuschwander-Tetri BA, Caldwell SH. Nonalcoholic
steatohepatitis. Hepatology 37:1202-1219, 2003

6) Adams LA, Angulo P, Lindor KD. Nonalcoholic fatty
liver disease. CMAJ 172:899-905, 2005

7) Alba LM, Lindor K. Nonalcoholic fatty liver disease.
Aliment Pharmacol Ther 17:977-9586, 2003

8) w3}, 71Hel, %q] o ALz Aol v
9, =4Y, A 1%"5‘, A5 A733A7 112}01]
A ndE “ *]H*ﬂ 2 715 el el AP
o] A veAsI8ES|A] 47:366-373, 2003

u& °

ol

Prevalence and associated factors of nonalcoholic fatty liver disease —

9) W4, FHE B AT A A E At
HEF=g o} ol B so]ETIRIe] o3t fghis)y]
sk3)| X 38:1-8, 2001
10) Park KS, Lee YS, Park HW, Seo SH, Jang BG,
Hwang JY, Cho KB, Hwang JS, Ahn SH, Kang YN,
Kim GC. Factors associated or related with patho—
logical severity of nonalcoholic fatty liver disease.
Korean J Intern Med 19:19-26, 2004
11) Sheth SG, Gordon FD, Choper S. Nonalcoholoic
steatohepatitis. Ann Intern Med 126:137-145, 1997
12) McCullough AJ, O'Connor JF. Alcoholic liver disease:
proposed recommendations for the American College
of Gastroenterology. Am J Gastroenterol 93:2022-
2036, 1998
13) Coates RA, Halliday ML, Rankin JG, Feinman SV,
Fisher MM. Risk of fatty liver infiltration of cirrhosis
of the liver in relation to ethanol consumption: a
case—contol study. Clin invest Med 9:26-32, 1956
14) Becker U, Deis A, Sorensen TI, Gronbaek M,
Borch-Johnsen K, Muller CF, Schnohr P, Jensen G.
Prediction of risk of liver disease by alcohol intake,
sex and age. a prospective population study.
Hepatology 23:1025-1029, 1996
15) Bird GL, Williams R. Factors determinating cirrhosis
in alcoholic liver disease. Mol Aspects Med 10:97-
105, 1988
16) Ludwig J, Viggiano TR, McGill DB, Oh BJ. Nonalco-
holic steatohepatitis: Mayo Clinic experiences with a
hitherto unnamed disease. Mayo Clin Proc 55:434~
438, 1980
17) Diehl AM, Goodman Z, Ishak KG. Alcohollike liver
disease in nonalcoholics: a clinical histological
comparison with alcohol induced liver injury. Gastro—
enteroloy 95:1056-1062, 1988
18) Lee RG. Nonalcoholic steatohepatitits: a study of 49
patients. Hum Pathol 20.:594-598, 1959
19) Matteoni CA, Younossi ZM, Gramlich T, Boparai N,
Liu YC, McCullough AJ. Non alcoholic fatty liver
disease: a spectrum of clinical and pathological
severity. Gastroenterology 116:1413-1419, 1999
20) Poonawala A, Nair SP, Thuluvath PJ. Prevalence of
obesity and diabetes in patients with cryptogenic
cirrhosis: a case control study. Hepatology 32:689-
692, 2000
21) Seki S, Kitada T, Yamada T, Sakaguchi H, Nakatani
K, Wakasa K. In situ detection of lipid peroxidation
and oxidative DNA damage in nonalcoholic fatty
liver diseases. J Hepatol 37:56-62, 2002
22) Angulo. P, Keach JC, Batts KP, Lindor KD.
Independent predictors of liver fibrosis in patients
with noalcoholic seatohepatitis. Hepatology 30.1356-

_31_



— gighfea#] - A 70@ A1 & EE A 545 3 2006 —

1362, 1999

23) Dixon JB, Bhathal PS, O'brien PE. Nonalcoholic fatty
liver disease: predictors of nonalcoholic steatohe—
patitis and liver fibrosis in the severely obese.
Gastroenteroloy 121:91-100, 2001

24) Bacon BR, Farahvash MJ, Janny CG, Neuschwander—
Tetri BA. Nonalcoholic steatohepatitis® an expanded
clinical entity. Gastroenterolgy 107:1105-1109, 1994

25) Powell EE, Cooksley WG, Hanson R, Searle J,
Halliday JW, Powell LW. 7The natural history of
nonalcoholic steatohepatitis: a follow-up study of
forty two patients for up to 21 years. Hepatology
11:74-80, 1990

26) Marrero JA, Fontana RJ, Su GL, Conjeevaram HS,
Emick DM, Lok AS. NAFLD may be a common
underlying liver disease in patients with hepato—
cellular carcinoma in the United States. Hepatology
36.:1349-1354, 2002

27) Daniel S, Ben—-Menachem T, Vasudevan G, Ma CK,

Blumenkehl M. Prospective evaluation of unexplained
chronic liver transaminase abnormalities in asympto—
matic and symptomatic patients. Am J Gastroen—
terol 94:3010-3014, 1999

28) Wanless IR, Lentz JS. Fatty liver hepatitis (steato—
hepatitis) and obesity: an autopsy study with analysis
of risk fatoctors. Hepatology 12:1106-1110, 1990

29) Pagano G, Pacini G, Musso G, Gambino R, Mecca F,
Depetris N, Cassader M, David E, Cavallo—Perin P,
Rizzeto M. Nonalcoholic steatohepatitis, insulin
resistance, and metabolic syndrome: further evidence
for an etiologic association. Hepatology 35:367-372,
2002

30) AEHE, F. v Ak disu#eks] A 68:
347-349, 2005

3D) oA+t s=Adlel Al 9] NCEP-ATP 1 7155 483
grtEsat FHES I 53, diguzes|A
68:350-353, 2005

_32_





