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A Study on the Ultrasonographic Liver Fat Density, Obesity Index

and Serum Lipids in Korean Adulis

Han, Young Soon - Song, Kyung Hee

Department of Home Economics Education, Graduate School of Education,
Myong Ji University, Seoul, Korea

ABSTRACT

This study was to investigate the ultrasonographic liver fat density, obesity index, and serum
lipids. One hundred and one(43 males, 58 females) healthy adult subjects were examined using
anthropometric indices, biochemical measurements and ultrasonography. The average levels of
ULED, TC, TG, HDL-C, LDL-C were 122.4mg/dl, 201.1mg/dl, 144.9mg/dl, 49.8mg/dl,
122.3mg/dl, respectively for males and 117.9mg/dl, 199.1mg/dl, 130.6mg/dl, 50.6mg/dl,
122.3mg/dl, respectively for females. Males had higher levels of ULFD, TC, TPH, LPH and
Al than the females but the differences were not significantly. LDL-C, TC, LPH, TPH and AI
of obese groups by KI were significantly higher than those of nonobese groups, Ultrasonographic
liver fat density showed positive correlation with BW, W/H and TG. Objective measurement
of ultrasonographic liver fat density is useful for the parametcr of obesity. (Korean J Nutrition

30(6) : 648~657, 1997)
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1995 19 19%€ 1996 8¢ 319713 F=H,
B34 AR 3D A%, Addiabedl AA
P A F e ANAE AV Qe dd B
A 43, oA} 587, F 10182 3o AAJSk%H

2. TAH

1) @% NA BN

A AFE AR A8 A AR E A
Total cholesterol(TC), Triglyceride(TG), HDL-ch-
olesterol(HDL-C), LDL-cholesterol(LDL-C) %2
AAE 248t

Total cholesterole &A2H-E o] &3l |5 Ran-
doxAHe] kitE AHE3le] AHEE47](Olympus 5021)
2 &3s90mM triglycerides E4H& o] 43l ¢
B A ALY kitE ol8stge CL 750 spec-
trophotometer® #4383t}

HDLicholesterol2 83¢] sodium phosphotun-
gstate®} magnesium chloride® A3l VLDL
LDLe] B3AE FGAA oS AAA7|2 HDL-
cholesterol & ¥2I3 & A3l Z&E8h= HDL~cho-
lesterol®] & Ao ST

LDL-cholesterol(LDL-C)& AARE ©]§3}
Friedewald formula™& AH-8-8te] Al4katsiot.

LDL-C=TC- (TG/5+HDL-C)

ol9loll = Al HE T APE W AREH L Y=
LDI-C/HDL-C=LPH ratio® TC/HDL-C=TPH
ratio ¥ atherogenic index((TC-HDL-C)/HDL-C
:AU% A}_g_ﬁ}_girjrlzna)_

2) H|OtT o] HM

ZA AR A AT fFEo 2 Brocadel ¥l 7t
2282 % (kassura index, KDl 2lal t}&-3} o] At
lgom, KIZF 1100]9] & 170 24 Bd=o
a.om; 1100149 78 27 FAF 9 v
o2 si9ich. A AeA%(body mass index, BMI)
U 2 og F3llew, BMIZE 25751
S 1T (nonobese group)o 2 dtG.om, BMIZL 25
17491 & 27 (obese group) 2.2 3ttt
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IB= (Heigh— 10)X 0.9
BW
=—_X%X1
KI(%)=~ 0

BMI=Weigh (kg YHeight (m?)

3) ZEMZYE ©|§B HAIYUEY 53

General Electric Medical System(U.S.A)Ake] RT-
fino 2832979 5.0MHz curvilinear transdu-
cerg F3sle] 533129 (subcostal scan)2.2 7+
St} Eoith 250RYL FEA RAYeE
& AlsAte] oMt Algsigon, HEAF &
(right lobe) &S 414 (kidney)s} Zo] 3= ¢
3 298 Z2 Fslm, T 715 A" S3Al
423 ZZaW(Fig. 1)< o83l 3304 &3
o] O HHAZE v §FE BT W ST
(grey leveD)d] B€lE 0~25571Ao|t}, ZEAI R = (ul-
trasonographic liver fat density)el gko] 120m] 7kl
A5 BAE e, 1200174 ALE AT
o= B3t

3. AERM R FHANE

A5 E -2 SAS(statistical analysis system)pro-
gram packageE ©]&3ld AT, RE FHX
BT EEEAUAE ALt

Hu SR 9] Fade o4 HF2 Student t-
test® AAIBIH oA, 7 73te] AR A H|Txe
FA= one way ANOVA(analysis of variance)2
AR, AAASH L A AZRS] FHAA,
AAAE2)7te) FH#BAE Pearson's Correlationoll

oz XAt vol, AAAEX, 8HAAFTY <

HEGH 154
HODE 136
8.0%

w. ~E

96958985 .o
VAN

HAME: '

PARK SH W

660068160

AEL] M2 EHAFE AAZ Fof o] AAE]
ALz g oug FFg vXeXE do}
7] 98 tEEAEA (multiple regression anal-
ysis)= Al s},

A A 4398 o7} 58 e & 101
or], ZAL thd2te] AY £XE Table 1%

2. DN HE Y

A%, 2%, #AF, BMI, KI 2X& Table 298 2
o AR AFL IR A HeE 173.0cm, 72.4
kg, oAl A% A 159.1cm, 56.3kge.E A3 A
% EF dUztel v fAH AAelE velld(p
<0.001). gAY HAFL 0.420]9 ogxle] v]H S
0.352A4 dA7t qAiE 3A vebsen §AH
$24d0] AATHP<0.001). BMIS] A% Bk 24,
332 UERET, ARk 22,292 JEh} SAH0E &
Al Aol7} UALH (p<0.01), KI& FAke H¢
111.04019, <d=te} A< 106.240100M EAHo=
o491 a7t AT

Table 1. Distribution of the subjects

SexAgE(Yr) 20-29 3039 40-49 5059 60~ 70 Total
Male 9 5 20 6 3 43
Female 3 11 26 14 4 >8
Total 12 16 46 20 7_ 101
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Fig. 1. Ultrasonographic Liver Fat Density : Area of the highest echo level in the liver is selected and measured by
echo histogram(right upper image area). The measured value is displayed in the form of mean(average grey lev-
el inside the cursor : (0-255))and mode(maximum) grey level : 0-255and percentage : %. Fatty liver (A) :
Echo level of the parenchyma is much higher than that of kidney compared to normal liver(B).(RT-fino, Gen-

eral Electric Medical Systems, U. S. A).



Table 2. Anthropometric measurements of subjects
Anthropometric

measurements Male Female Total
No. 43 58 101
HT(cm) 1728 + 5.2*** 159.1 + 3.9164.6 = 8.0
WTkg) 723 +10.4*** 563 + 7.3 62.7 +11.7
W/H(kg/cm) 042+ 0.0*** 0.35+ 0.0 038+ 0.0
BMI 2433+ 2.7% 22294+ 2.5 2312+ 2.8
Kl(%) 111.40+12.2 106.24+12.1108.18+12.3
Mean+S.D.

HT ; Height WT ; Weight W/H ; Weight/Height
BMI ; Body Mass Index= Weight(kg)/Height(m?)

Kl ; Kassura Index(%)=BW/BW X 100

** . Significantly different at p<{0.01 by t-test

*** . Significantly different at p<{0.001 by t-test

Table 3. Serum lipids and lipoprotein levels of the sub-

jects
Characteristics Male Female Total
No. 43 58 101
ULFD 122.4+14.8 11794158 119.8+155
TC(mg/dl) 201.1+ 454 199.1+33.3 200.0+38.7
TG(mg/d)) 1449+123.3 130.6+76.2 136.71+98.7
HDL-C(mg/dl) 498+ 6.1 50.6+ 59 502+ 6.0
LDL-C(mg/dl) 1223+ 420 122.3%£314 122.3+36.1
TPH 4.0+ 0.6 394 0.5 3.9+ 0.6
LPH 24+ 0.7 2.4+ 0.5 24+ 0.6
Al 3.0+ 06 294+ 0.5 29+ 0.6
Mean+S.D.

ULFD ; Ultrasonographic Liver Fat Density

TC : Total Cholesterol TG ; Triglyceride

HDL-C ; HDL-Cholesterol  LDL-C ; LDL-Cholesterol

TPH ; TPH=TC/HDL-C LPH ; LPH=LDL-C/HDL-C

3. BEAEY YR BE

A 22} didzte] XA} AL % (ultras-
onographic liver fat density ; ULFD)¢] <2 Ta-
ble 33 2},

R o] WS 119.801H kel A-$ 1224,
ozke] 74 117.98 detstom dxirt of 2] s
Ekou} Jdqzte] Atoj= BAAHR FelAdel sl

3y F o281 E(TC)2 B2 200.0mg/dlelH,
FAke] 9201 1mg/dl, oIzl A5 199.1mg/d1=
GA7E ozt Wl ozt Egker, duzte] Aole
EAAQ felAe] lla, o A& H4HA 220
mg/dl e8] £t

=7 £ 2] ¥4 & ZelaHEL v
of & Ao)7} Slth. & Ze| 2B A 7ol A=
200mg/dle= - skl vl Feivete] $4
£ o1& de 2 Avk Micozzi™ 5& 39 A
Q& tulof] viE| FAAAX| 7} kil Bast ot

g3 TG% FY4HEY s=ev 99, 44, ¥4,
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A g, M, FD, P Qe BEE A
=3} f-9)39l #A7} 9t Framingham Study'el
A Bk, HE HDL-09) we $E9 TGe) 27k
azte] ZfeM WEEHALY HEE F/MI=
A3 ABBA dAt A TG Zel=HE 5%
E A3 S v gAE Svkeke A3 Hel
o, d2pt o 9.

oY E o 9P LelvEke] A5 EATGS Z4
ZEE 232 FA vjE] FHoo o SrlEE @4
< B}

TGO AL 136.Tmg/dle]™, FA= 144.9mg/
dl, @AH= 130.6mg/dlE vieh} Jiizte] Alole &
AR folAde] gt TG AEHE= 140mg/
dl ol3leld] YA} ofzlic} o & HAE YER)
9131, o= e 2% Connelly”, o, 317 52 9
8l9, Snnishen® F3hs ARkl AgS B3, o|=
gate] 74 Hojgee} FHAF vt A
= :

HDL-CY H#& 50.2mg/dISlx, BA7} 49.8mg/
dl, =7} 50 6mg/dlE T APels g Wizt
9] Aol BAA feige] glxle, LDL-09 3
& 122.3mg/dIg Z, FA7} 122.3mg/dl, SAF 122,
3mg/dlE Yeht Fiztel 229l zte] 7} giict

TPHe LPHE 22t dAe] 3% 4.0, 2.4, A
7% 3.9, 242 et 7o) o)Al xfolrt gl
1, LPHY]= YA o] g8} 1 gho] ozt =A JE
o o]E o®5el Axte}l UX|3c

4. QYA QDL OOt <o) J|

HA A 27} vgkze] v @ Table 49 YRS le.
o AL UEAE BMIZE 257191 25 17 (nonob-
ese group)2.E slglen, 25014¢1 & 23 {(obese
group) -2 o] ZEXH9PE % (ultrasonographic li-
ver fat density ; ULFD), TC, TG, HDL-C, LDL-
C, TPH, LPH, AI¢} H|wE 3 & A3 A e
o] 172 118.20|1% L 272 127.28 F7lshes AeE
BHAE f9]HQ zpeo)r}t gl EAte] A 18
120.9, 272 126.7= Ve BIgtee] Z7teh 7AW
ko] f-o04l Aolrt YRR Ate] 7= 1ol
116.3, 2°] 128.12 F7Fhs AdE BIAT e
29 Aoz} gt TCE 17e] 197.3mg/dl, 23]
230.0mg/d12 “ER} 279 A7 A4 vEReu
oA Ao/t gt A A% 1ol 195.7mg/
dl, 2] 231.8mg/dIA AA=ke) 7B$ 1] 198.3
mg/dl, 27°] 204.8mg/dltt. TGE 1i#°l 130.6
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mg/dl, 22°] 166.8mg/dlE Yeh} 279 X171 %
A Jehdt) dxke]l 2% 1320] 144.0mg/dl, 23]

157 2mg/d12 Vb ojxke} A-$ 10| 122.2mg/
dl, 23%°] 192.1mg/dlZ 27°] E& $AE BIA¢
#2219l Aol Holx| gkttt AL vz} Al
S ez & Ao Uiz EH Ze 2HE0
220mg/dl ool AY TG7} 140mg/dl °] 41 Abghe
32.9%% oM, AAAEe 20%E 233 v|gHek- Al
ol dH e 28 S TG/F AdASwl wa] Fol
A w=tx, 53] dRlA v Fro] w2 I
2o 7P Fegs BEsu B dlA

£ SRR oAe] 7ol vty ol wE dA
TG =9 Z712 B4t BMIS Ax o] Svie4

Table 4. Concentration of serum lipids of subjects gro-
uped by body mass index

BMI
Characteristics <25 =25
(nonobese group) (obese group)
No. 32 11
ULFD 1209+ 155 1267+ 124
TC(mg/d}) 195.7+ 46.1 231.8+ 42.0
TG(mg/dl) 144.0+141.2 1572+ 47.0
Male HDL-C(mg/dl) 495+ 5.8 540+ 6.9
LDL-C(mg/dh) 1174+ 424 1363+ 40.5
TPH 3.9+ 0.6 42+ 06
LPH 23+ 0.7 27+ 07
Al 29+ 0.6 32+ 06
No. 51 7
ULFD 116.3+ 134 1281+ 27.2
TC(mg/dl) 198.3+ 34.8 204.8+ 203
TG(mg/dl) 1222+ 674  192.1+111.2
Female HDL-C(mg/d!) 507 5.9 49.5+ 55
L.DL-C(mg/dl) 123.1+ 324 116.8+ 245
TPH 39+ 05 41+ 03
LPH 24+ 05 23+ 05
Al 29+ 0.5 31+ 03
No. 83 18
ULFD 118.2+ 143 127.2+ 187
TC(mg/d!) 1973+ 39.2 230.0+ 34.2
TG(mg/dl) 130.6+102.1 166.8+ 80.3
Total HDL-C(mg/dI) 50.24+ 59 514+ 6.5
LDL-C(mg/dl) 1209+ 364 1427+ 350
TPH 39+ 06 42+ 05
LPH 23x 06 26+ 06
Al 29+ 06 32+ 05
Mean=+S.D.

BMI ; Body Mass Index=Weight(kg)/Height(m®)

ULFD ; Ultrasonographic Liver Fat Density

TC : Total Cholesterol TG ; Triglyceride

HDL-C ; HDL-Cholesterol  LDL-C ; LDL-Cholesterol
TPH ;: TPH=TC/HDL-C LPH ; LPH=LDL-C/HDL-C
Al ; Al=(TC-HDL-CYHDL-C

£ gy zaH B0l ¥y E59A Hde Ba
% glom® o]9ldx Hiyte] YA Aol & Frt
E O7E0] I, 9Pe] B nE B Hhest St
= A FY 285 TG 527t SVt 2
Uale] AP date)l B¢ TGrErh Hivte A% 9
AN EH ) FelF FAAAE veRlden, TC,
LDL-Cholesterol2 kAW FAek f22Q1 e
ABAE JeRita 819} Despres™5e] Aol A
T AR Eke] FUEl whet A FH 28 EF TG
i BEF f94 A7t de AR deplth
HDL-C+ 1°] 50.2mg/dl, 27°] 51.4mg/dleI 2,
datel A4 130] 49.5mg/dl, 2] 54.0mg/d1Z Y
el ozte] ¢ 17e] 50.7mg/dl, 2] 49.5mg/
diE et

HDL-Cholesterol2 zjellA 7k Eus]=

HDL# TG} 7MeRalg o 44sls Se2Hge,
ujgto} sl Holdt 2A 3L WA ¢

EReR dHAJA".

A2 W20l Wy g B TC U TGS ¥]9Ex|=
o] Aol me} Eolx] 3 HDL-Cholesterole] %olA]
= Aoz Jehyted, ¥ A3t HDL-Choles-
terol ThEA YERET @49 A HeA e
gsol] whe ol A AAAte] 9= Aol E HolA] ¢
et

HDL-Cholesterol /35 M 2%a u)d)e] A7
7F glom® @2z oZ HE FdHHES FA
A oz tsle] FFCFE wiEATIAY AEES
o ZYXHE H2E WA= 7se] ddn &
AU @HPHDL-Cholesterol& &%, ¢F, 4%
4, geratey) AE 24, BX 3 AakEe o
9=FFe AW oA

C © T N o,u_ o,
T kS b=
o ATE Filo] AEYAS WMo} S
o] THHAL L} DL—Cholesterolxl 7}

WA e sheAls EYA °‘EPZ) LDL c—
1] 1 9mg/dl, 23] 142.7Tmg/d12 Jeldi

2] 7% 1] 117.4mg/dl, 272°] 136.3mg/dIR 2
™ ojate] A% 1ol 123.1mg/dl. 2] 116.8mg/
didch. TPH, LPH, Al= uleix=e] Azl whet &
oAl E BEE BT} o] 952 LPHY| S| Wishe A%
o F7ksk FAZe) 71 viwEe] Skl wEt FA
Ao folahA (p<0.001) S7Fetivha Exsigict.

KIof whe} 1107] 711 & 12224 F3Tes &



Foten, 110014¢) & 220 2A1 H|RREOZ 1
‘ol AW & (ultrasono-graphic liver fat dens—
ity : ULFD), TC. TG, HDL-C; LDL-C, TPH, LPH,
A9} ¥ 25 3o} B il Table 59 22w kA%
LEE v o] Aol we} molzlen] TCe 17
°] 193.3mg/dl, 2°] 217.0mg/d1= UYER} o)Al
Aol YERATH(p<0.01). Fakel A 1Tl 190.
Img/dl, 27°] 222 2mg/dIZ )29 xjo]E B o
7 (p<0.05), 9#t9] 7= 13| 194.8mg/dl, 2i7°]
211.4mg/dlelQel. TGE 13%°] 131.5mg/dl, 27o]
152.1mg/d12 S78te 23S BAX W f24Q A}
ol& fIfith dAte]l A$ 170l 145.6mg/dl, 27l

Table 5. Concentration of serum lipids of subjects gro-
uped by kassura index

Characteristics 2110 K =110
No. 29 14
ULFD 120.2+ 148 127.0+£14.3
TC(mg/dl) 1909+ 45.0* 222.2439.7
TG(mg/dl) 145.6+147.9 143.5+44.4
Male HDL-C(mg/dl) 491+ 6.0 51.2+ 6.3
LDL-C{mg/dl)  112.7+ 41.4* 142.2+£37.0
TPH 3.8+ 0.6* 43+ 0.6
LPH 22+ 07* 27+ 06
Al 28+ 0.6* 33+ 06
No. 44 13
ULFD 117.8% 13.2 119.7£229
TC(mg/dl) 194.8+ 349 211.4+24.6
TG(mg/dl) 1222+ 71.2 161.4+90.0
Female HDL-Cimg/dl) 50.6+ 5.8 498+ 6.4
LDL-C(mg/dl)  119.74 32.8 129.3+26.7
TPH 3.8+ 0.5* 42+ 0.3
LPH 23+ 05 2.6+ 0.5
Al 28+ 0.5* 32+ 03
No. 73 27
ULFD 118.7x 13.8 123.5+18.8
TC(mg/dl) 193.3+ 39.0%* 217.0333.1
TG(mg/dl) 131.5£108.0 152.1+69.3
Total HDL-C(mg/dI) 50.0x 59 505+ 6.3
LDL-C(mg/dl) 1169+ 36.3* 136.0£32.5
TPH 3.8+ (0.5 42+ 05
LPH 23+ 0.6 2.6+ 0.5
Al 2.8+ 0.5+ 3.2+ 0.5
Mean=+S.D.

Kl ; Kassura Index(%)=BW/IBW X 100

ULFD ; Ultrasonographic Liver Fat Density

TC ; Total Cholesterol TG ; Triglyceride

HDL-C ; HDL-Cholesterol  LDL-C ; LDL-Cholesterol
TPH : TPH=TC/HDL-C LPH : LPH=LDL-C/HDL-C
Al Al=(TC-HDL-CYHDL-C

* | Significantly different at p<{0.05 by t-test

** | Significantly different at p<{0.01 by t-test

*** 1 Significantly different at p<{0.001 by t-test
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143.5mg/dle1a1, oJ=te] A2+ 17+o] 122.2mg/dl,
27°] 161.4mg/dl2 Z71ete A3 BAX T f2
A9l 2] 7t gt HDL-CE 120l 50.0mg/dl, 27
ol 50.5mg/dlelAar FAe] 7% 13e] 49.1mg/dl,
27°] 51.2mg/dl12 YERga, ozl A$e 1ao)
50.6mg/dl, 20] 49.8mg/dle|2ltk. LDL-CE 130]
116.9mg/dl, 2] 136.0mg/dl= -2l =te]7} 9l
AcHp<0.05). FA] A4 13e] 112.7mg/dl, 2:°)
142.2mg/d12 o)Al 2ol & B om (p<0.05),
249l 7%+ 1ol 119.7mg/dl, 2:t0] 129.3mg/dlo]
Atk TPHE 1] 3.8, 20| 4.28 §9J3Q] zjo]2
B3 o™ (p<0.00), gxke] A9 1ol 3.8, 20| 4.
30 FoAQ AlelE B om (p<0.05), «I=te] 7
9 10| 3.8, 22°] 4.202 §o]AQl xjol& B}
p<0.05). LPHE 13°] 2.3, 2] 2.6& F2)# 2l =}
olg B{om(p<0.01), dAe] A5 130 2.2, 2F
o] 2708 fo]&Ql Aol Hom (p<0.05), =}
o] 7% 1320] 2.3, 270 2,62 F7lel= AL BY
o} folFRl Alole HAT Al 12¢] 2.8, 29
3.2% 942l Aol & B 29 (p<0.001), BAre] 7
£ 10] 2.8, 20l 3302 FolZFel o2 BT
(p<0.05), oAkl 7$- 1] 2.8, 270 3.2% HolA
3l Aol R H(p<0.05).

5. MHH A< MAIFL T T

AAAEA 2 AL = (ultrasonographic  liver
fat density : ULFD)®] H]il= Table 63 Zom 7t
Ard o] wel 120 vHES [To8N FAToR
Efstilen, 120 o)3v& 270 BA v o g 1
ol A%, AZ, vlAIE, BMI, KI9 vjw g slo &
A} 79 178 163.0cmolAR, 27 167.0cmE
vehd 3 Aol g viEhl e (p<0.05), AFE

Table 6. Anthropometric measurements of subjects gro-
uped by ultrasonographic liver fat density

i ULFD
Characteristics 2120 =120
No. 55 46
HT(cm) 162.9+ 7.9* 1669+ 7.8
WTkg) 60.1+11.6* 66.1£11.1
W/H(kg/cm) 03+ 0.0 0.2+ 0.0
BMI 226% 2.7 236+ 2.8
Kl(%) 106.3+12.0 110.0+12.6
Mean=+5.D.

ULFD ; Ultrasonographic Liver Fat Density

HT ; Height WT ; Weight W/H : Weight/Height
BMI ; Body Mass Index=Weight(kg)/Height(m?)

Kl ; Kassura Index(%)=BW/IBW x 100

* ; Significantly different at p<{0.05 by t-test.
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Table 7. Distribution of serum lipids of subjects group-
ed by ultrasonographic liver fat density

ch - ULFD
aracteristics 2120 =120
No. 55 46
TC(mg/dl) 198.94+39.9 201.2+ 37.7
TG(mg/d) 122.0+59.3 154.4+129.8
HDL-C(mg/dl) 50.3+ 59 50.2+ 6.2
LDL-C(mg/dl) 124.2+35.9 1201+ 36.7
TPH 39+ 06 40+ 05
LPH 24+ 06 23+ 06
Al 29+ 0.6 30+ 0.5

Mean+£S.D.

ULFD ; Ultrasonographic Liver Fat Density

TC : Total Cholesterol TG : Triglyceride

HDL-C : HDL-Cholesterol  LDL-C : LDL-Cholesterol
TPH ; TPH=TC/HDL-C LPH ; LPH=LDL-C/HDL-C
Al ; Al=(TC-HDL-CyHDL-C

Table 8. Correlation coefficients of anthropometric measurements, ultrasonographic liver fat density with serum lipids

TC TG HDL-C LDL-C TPH LPH Al

AGE 0.1494° 0.1963* 0.1713 0.0243 0.0789 -0.0316 0.0789
HT -0.0687 0.0279 -0.1074 ~0.0658 —0.0458 —-0.0604 —0.0458
WT 0.1168 0.2202 0.0285 0.0383 0.1201 0.0263 0.1201
W/H 0.1130 0.2560* 0.0355 0.0121 01112 —-0.0040 0.1112
BMI 0.1658 0.3077* 0.0806 0.0400 0.1597 0.0213 0.1597
Kt 01772 0.3224** 0.1035 0.0424 0.1660 0.0218 0.1660
ULFD 0.1270 0.2337* 0.0495 —-0.0008 0.1235 -0.0157 0.1235
TC : Total Cholesterol TG ; Triglyceride HDL-C : HDL-Cholesterol LDL-C ; LDL-Cholesterol
TPH : TPH=TC/HDL-C LPH ; LPH=LDL-C/HDL-C Al ; Al=(TC-HDL-CyHDL-C HT ; Height

WT ; Weight W/H ; Weight/Height

BMI ; Body Mass Index=Weight(kg)/Height(m?

Kl ; Kassura Index(%)=BW/IBW X 100 ULFD : Ultrasonographic Liver Fat Density

a : Pearson Correlation Coefficient(r)

* ; Significantly different at p <0.05

** : Significantly different at p<{0.01
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Table 9. Correlation coefficients between anthropometric measurements, ultrasonographic liver fat density

AGE HT WT W/H BMI Kl

HT -0.3632™*

WT -0.1858 0.7913***

W/H -0.1176 0.6529*** 0.9788***

BMI 0.0078 0.3890*** 0.8673*** 0.9507**

Kl 0.0788 0.1863 0.7426*** 0.8629*** 0.9763%**

ULFD -0.0256 0.1494 0.2357* 0.2446* 0.2490* 0.2330
HT ; Height ~ WT ; Weight ~ W/H . Weight/Height MI ; Body Mass Index=Weight(kg)/Height(m?)

Ki ; Kassura Index(%)=BW/IBW x 100
a : Pearson Correlation Coefficient(r)
** : Significantly different at p<{0.01

ULFD ; Ultrasonographic Liver Fat Density
* 5 Significantly different at p <0.05
** ; Significantly different at p<0.001

Table 10. Multiple regression analysis of variables on ultrasonographic liver fat density of subjects

Variables b SE R? T-value P-value
a —24.3764 - 376.35 0.0001 —-0.065 0.9486
AGE 0.1589 0.20 0.0090 0.777 0.4402
HT 1.8509 1.99 0.0128 0.927 0.3578
WT —-58.6299 82.22 0.0075 -0.713 0.4788
W/H 20689 30193.98 0.0069 0.685 0.4960
BMI —240.9765 368.74 0.0063 -0.654 0.5161
Kl 12.9870 20.42 0.0060 0.636 0.5274
TC 0.4315 0.68 0.0060 0.636 0.5273
TG 0.3085 0.23 0.0265 1.334 0.1877
HDL-C —2.2251 2.69 0.0102 -0.826 0.4125
TPH —97.5647 59.88 0.0395 -1.629 0.1089
LPH 72.9055 55.77 0.0254 1.307 0.196

a ; intercept b ; regression coefficient SE ; Standard Error ~ HT ; Height WT ; Weight

W/H : Weight/Height BMI ;
TC : Total Cholesterol
LPH ; LPH=LDL-C/HDL-C

Body Mass Index=Weight(kg)/Height(m?) Ki;
TG ; Triglyceride HDL-C ; HDL-Cholesterol

Kassura Index(%)=BW/IBW x 100
TPH : TPH=TC/HDL-C
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