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A Study of Nutrient Intakes, Blood Lipids and Bone Mineral Density
according to Obesity Degree by Percentage of Body Fat and Age between Male
and Female Teacher in Jeonbuk Province, Korea

Hye-Soon Chang’

Department of Food and Nutrition, Gunsan National University, Gunsan, Korea

Abstract

The purpose of this study was to compare nutrient intakes, blood lipids and bone mineral density of male (n=59)
and female (n=172) teachers according to the obesity index by percentage of body fat and age. The energy intakes
of obesity group were higher than normal group in male (p <0.05), but were not significant in female. The protein
intake ratio among three energy nutrients for male was higher than female (p <0.001), and lipid intake ratio of obesity
group in female was a little higher than male that was not significant. TC, LDL, TC/HDL, risk of coronary heart
disease, blood glucose and blood pressure of obesity group were higher than normal group in female (p <0.01 ~
p<0.001), but were little significance in male. Risk of coronary heart disease was affected by gender (p <0.001),
obesity degree (p<0.01), age (p <0.001), and interaction of gender and age (p <0.001). Blood glucose was affected
by obesity degree (p <0.05), but was not affected by age. T-scores of forearm for female (=—1.42) were lower than
that of male (=-0.95), and T-scores of obesity group in male (=0.12) were higher than that of normal group (=-0.33)
but were not significant in female. The T-scores of forearm for female were affected by age (p <0.05) and gender
(p<0.01), but calcaneus was not affected by gender. These results suggest lipid intake ratio should be balanced for
obesity group in female. Nutritional education for treatment obesity to prevent hyperlipidemia and arteriosclerosis is
necessary for obesity group and older age groups. T-scores of forearm were lower than calcaneus, so arm exercise
would be especially required to prevent osteoporosis for older age women groups. (Korean J Community Nutr 17(1) :

4968, 2012)
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g2 7= FAll itk (Hwangbo 5 2002; Nam &
2003; Statistics Korea 2010). o] & S7= 2A3d
2157 (Sizer & Whitney 2000) 3} SE5-Z00] 23} B]
T g sk o] glom, iRt of AAIR 7]
of| M AN o] o} 22 0] Heke) 7 St e
=2 0ike] ¥ L vk vIvRITe] Sks 18, &
=, X85, AEIA A3 g g2 o] ¥ ET AL
k! Z=7M11711 (Solomon & Manson 1997) 53] H]
555 A A A ek dF 49A
2§ Folx|al HDL-Zd|A~H 22
723 (Suh & Cho 2004; Moon & Kim
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A4 FES YERI AL, Choi (2005) 2] Aol 114
G521 A= o] oA AL o) =34 A3ke] e
S7MA 218 8o Hyun (2001) 2] Ao AE A4
FATF7E 149 S7Estel whet 122 HE2 AHDL-
ZYAHE, TLDL-ZHAEHE2 93o] 1.249), 1.25
v, 1,199 S71ekctar spdck, mesh el s gl
Bt AlF, BMI AAE, sEE, S9AE] f24
A=A Vet (Choi & Jun 2007; Lee % 2009).
Jun 5 (2006) 9] ATollMi= AR AF = €4
FUAHET {3 F-o] S ®elvta shelor,
Kim 5 (2005b) 8] A-ellM= 1A DS 445 tdo=z
MAshe JSuSe AAEITY T AEE LDL
o] ZraH it EUEE ATy 2 ATt A= A
o= dHA gOo(Albala 5 1996; Kwon 5 2008)
AsS ARshs T8 AL} AR o] 747}
FUo v JF, 53] AAUH FU] B
ialixe Aol el SAdel webA thefst Aot 1
193 9k (Moon % 2001; Cho 2005; Choi %
2007; Kim & Koo 2007; Zhao % 2007). H &=
9] 8k o8k zAF(Hsu 5 2006) £} F=r¢13} wiel
U2 A9 (Zhao 5 2007) oM AA k) =
S0 AR A2E AdE AN B v)Y
Qlef njste] A= AF o] BAY dFadF el Anle Fx
3} = BPAE AL 507 % V) 2AtE At A
% 712 7153 A1 = vk (Kim 5 2005a). 18|22

HREEof k2 i A5 dH, deA- e 2 =H =
= o

T} (Kim & Shin 2003). H|9HJE] I =2 2A0]= AR
o] RS tiibY T I E w2 o]
AA = HA] BHHREe] f19/do] ZEEth(Kim & 2005b).
2o A4 o F Smalley 5(1990), Lohman
(1992), Wang 5(1994) 2] BMIS] A2 =7} yth= ]
Aof Kim & Shin(2003)-2 A<l F&+e] vlqk 9l A==
WX F7FE 91 A3 245 sk3len, Chang (2010) 3
Yoo 5 (2005)2 H]9k2 BMIK T A A W-Eo] ] =2 4
HHAE 7Tk ST

ool = A= GAl AEAA el A skar Q= - wAF
= BMI7]50] obd AAES 7|02 vRkS: 2575t
A, JAFT, vIRE O R Eske] A S E 9k

1
AT T Aol AFShE WAL LarelH] B
S Wst T 60413 ol o= XISk “AolA e

A S Bt G AXYES] 10% PR A
A, 10%~20% vk 4+, 20~25% vk 7}
AFT, 25% oS vlukt o 7 BHalgl ok A Ert
= AGAE 1o A 207 (33.9%) %, AT 24
(40.7%) , B]WH- 157 (10.2%) Al 2.2 vyl At
o7 319ar, AR 18% v|whe AATT, 18%~28%
n) S g, 28~33% WvhE BT, 33% oS
B+ o7 EF(Lee & Nieman 1996; Biospace
2005) k3 o AAISwto] 21 (1.2%) 0.2 A} 2
I AAGEC] g2de] W9let 1% vlgke] Apo] = At
87l Tgsle] S 899 (51.8%), IS 55
(32.0%), B9k 289 (16.3%) Al o2 thro] Aty
7Fo = 3ot

2) MAHIF| 2ot YR 2N

A% (Height) 2 A17%A (A7 A5 AFs-57971, Fanics,
Korea)E o|&3}o] S35, A48 141 )91 Inbody
3.0 (Bioimpedence method, Biospace, Korea)< ©]&
oy A= (Body weight, kg), 5% (Soft lean mass,
kg), AA==E (Fat mass, kg), AAWE (Percentage of
body fat, %fat), Waist—Hip Ratio (WHR), A thAl=
(Relative Body Weight: RBW, %), A2 %X (Body
Mass Index: BMI, kg/m*)& A3l om, 25 o] &
sk &8)=d (Waist circumference, cm) 8 JEo| =)

(Hip circumference, cm)& 7431311, 3849 57471



(Digital Caliper, Skyndex, 73734}, Korea) & ©]&38
o] A (Triceps, cm) ¥ =¢] (Suprailiac, cm) 2] 3]
54 575 S A 579 Al S 2ol

574 Ane] eabs £017] flste] 2.4 FEAEHE

=
R

of T ZABHICH, ZA VA7 MR S Can—
pro 3.0% ol&3le] ok HHFE Antete] B 3
e,

OH O}

= (=]
1202 Cholestec 717] (Greed Med. Korea)E |
12713 573 eollA] E7H ol BAaez &
AT T HAXR B Kitol| Falalo] XY, &
Ze|2~H%, g9, HDL, LDLE AR5 #4331t} Risks=
Cholestec 71712 Al 49 $XE o] &sto] £ o]
2313tk WA Cholestec 71712 A& F2498hd F94]
W FFe~uHE, 99, HDL, LDL, VLDL, TC/HDL <=
A7 #A =] Z17]el e, AR A A, &
o Fiol i A AR Y 5 =), 344 b
5 o5 A R AR ARl AEEh,
o], %71 sk, FF 10d o] ALFES 10 Years
2 g¥shd 10d = A WP E-S Framingham 32
(Kim & Koo 2008)°l 2J5to] 2k AbE® 4] 2 vt
ot Fek2 2 9Al~10A] Atolef] -5 EjellA] Atst
Al ok APE 102 o 48 3 & 37 727
A (5. LEEHE olgste] 571 U (Systolic
Blood Pressure: SBP) ¥} o]¢t7] &<t (Diastolic Blood
Pressure: DBP)S 2¥ 5% & st
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Ft}3= (Osteoporosis), —2.5~—1.0 v|9+S F40Z=
(Osteopenia), —1.0 oA A (Normal) ] ol &JA 317
g ste] Akt 5744 ¥ BMD (Bone Mineral
Density, @] g/cm?), T3k (575219} 30t] &> 412
UL 8] Apol & A, SAR —a-> A Bak/

EZEHA}) o7 R

6) SH=N

AT AFR2] A2 SPSS(Ver 18.0) L2138 o] 85}
| FAAEE B, BiRbEe)] whE AR SR
4 B4 0] vl P —testE o] &3IIT AA| AlSA,
A3 E, g 9 Eet i EE e B
ato] A, AT, vINk 7k wlae} Al
o] v YYHERT (One—way ANOVA)
A&7 9 2 Duncan's multiple range test
2ol t—test® FAAS AF
53] of2te] -5 of7] el gste]
< Two—way ANOVAZE o] &3} 11, 2]
AFE7% 9 2 Duncan's multiple range
tol W70 25 3F 2ol & vl awitA il 7+ ¥
A FA412 Pearson's correlation coeffi—

Fel9e AFI

o

s

¢
J

o
u B>
E>‘

Wi
T
Al

ot
L

4 w2
>
o
R

O o mr lo M2 o2 no
o2
ol
ol
4t
o
L
oL
am
r\l
&

=
(M
N
N o b
o
i
&
re
955

o] ("_84 r
oft
fllo

iy
o
R
)
%0
o
=)

—t
D

@
i

5
n
=)
1o 4
o O(%’
e

0

2

O

]_

cient® T

2 O

F21o] Autd EXE Table 13 . Aot

= 9AE= 50t7) 64.4%, A= 30th7t
471%% 78 Wekom, ozte] A9 A2 30t7k
58.4%% 71 Wol 7} Alewre] AW FETF Afe)7} Al e
(p <0.001) FAF= Aol 7h vehA] ekgpet 71g o] €
F%12 2 H= 300~5008F IRke] 57.6%, 500~1000
T miRto] 22.0%11H| Blgte] oj2k= 300~5007+H w]
Tto] 38.4%, 500~1000%H w]gto] 40.1%= A7} &
2ol v)ste] Gqio] 2 ol FE 7} =9k o vivkE ¥
Al kel 2ol 7} GISITE. AFale] 773 el thst <7} <1
A5 Z7Ee] Al 1l ko7 Jisith.
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AT IAZE] vukee] upE AF, A%, A
AA Y, AT 242 wfat, s, 9o, WH
AR g9l e) 94 A= Table 29 2tk A
2 Ix7F Het 50.22412 oI&F 40.424 Kok Bk
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Table 1. General characteristics of the subjects according to obesity degree by %fat

Male Female
Characteristics  Normnal ~ Overweight  Obesity Total 5 Normal  Overweight  Obesity Total )
x°-value ¥°-value
=200 (=24 (=15 (1=59 =89 (=55 (n=28 n=172
Age(years)
<39 3 2 1 6 52 15 14 81
= (15.0)" ( 8.3) (67) (102 (58.4) (27.3) (50.0)  (47.1)

B 6 3 6 15 29 26 6 61 s
40-49 (30.0) 0125 @00 @54 % @26 w3 @4 @ss 8
250 n 19 8 38 8 14 8 30
= (55.0) (79.2) (53.1)  (64.4) ( 9.0) (25.5) (28.6)  (17.4)

Family income (10* Won)/month
5 3 1 9 22 9 3 34
100-<300 950 (12.5) (67) (153) (24.7) (16.4) (10.7)  (19.8)
n 16 7 34 34 21 1 66
300-<800 (550 (66.7) 46.7)  (57.6) (38.2) (38.2) (39.3)  (38.4)
2 5 6 13 8599 31 25 13 69 8507
00-<1000 1) (208  [400)  (220) (348 (455  (464)  (40.1)
> 1000 2 0 1 3 2 0 1 3
(10.0) ( 0.0) (67) (51 ( 2.2) ( 0.0) (36 (1.7
Self-recognition of health status
oo 5 6 1 12 16 10 2 28
(25.0) (25.0) (67)  (20.3) (18.0) (18.2) (7)) (163)

. 13 16 9 38 64 36 17 17
Fair (65.0) 66.7) 60.0)  (64.4) 6.244 (71.9) (65.5) 60.7) 680 o7
foor 2 2 5 9 9 9 9 27

(10.0) ( 8.3) (33.3)  (15.3) (10.1) (16.4) (321)  (15.7)
)N (%), 2) ***: p < 0.001 by y’fest
o] HAFTTRL Hyr o 2 e AFNIES =i9) YUAIF71F (KDRIs; Dietary

(p <0.001), oJ#}2] 739 7=
o] yelth(p < 0.001). &2 oJ#}2] 7% vk
AR Eekow (p < 0.01), AAYEL 7 AT
2 oz} JAbR) =941 (p < 0.001), WHRE @A} o
AR Aw, Gzke] A wnkrto] AT A3
(p <0.01), o=} AA] BvkFo] 71 AA YRRttt
(p <0.001). 72 A=912 577 T oA
79 vlvhre] 78 T A YRS v (p < 0.01), EAR
739 A zpol7) /11, A9l Hlvkro] HAREE
o FAATHp < 0.01). ZEUE Y 55 ninkto] A4
RO FA YeRT(p < 0.001).

o
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3. YA MA YH

19 G gad Fervs AHT 123 3 I
Fo A BlES A e d3s Table 33 2tk &
A= (p <0.01), & AFZF (p < 0.001), TS
HIE (p < 0.001)= FAPF ARG 323kom, & AFH A%
o FelAEE A 9] B Hinkro] A
Wekot(p < 0.05), oAxk= Al 3ol Aol7h QISiTt.

o
o
o2

o

Reference Intake for Koreans) (The Korea Nutri—
tion Society & 2010) ¥} H]w 3 A3} Table 4—13} 2
th A AN &S FAY] A QoA FHFY
88.85% %= 912+ 104.79%X .t} WA veht Y 71+
Zfo)7F Z1om (p < 0.001), FARS] HIRkS 72t} 3
Azl vlste] =4 Yl oy (p < 0.05) o3#ke] 4§
Zh o 2k ztolzk QISleh. 71 9] ZF Y AF vlES
KDRIs¢} Blwahd & JUrs 71 FF ooz A
285}, 53] Vit. C(p < 0.001), Vit. By (p < 0.05), &
AH(p <0.01), 1 (p <0.001), A(p<0.001), Nalp <
0.001)> A7} ozkHth A &o] =%ka, Vit E
(p <0.05) ¢} K(p < 0.001)2 A=} ExpR ) 45 E0]
E=okoh Bk {@xe] AH-$- Vit. E(p < 0.001), Niacin
(p <0.05), o}d (p < 0.01)°], oI=}F2] ¢ & (p < 0.01)
o] AdFEo] Az ik 1ol Zfo|7) QI AR
i o Hat A3 B8 Table 4—29} At &
AHALGE=T Vit. B, (p < 0.05) FAF oJApol] vlsto] v
S¥a1(p < 0.001), Vit. C(p < 0.001), 21 (p < 0.001), &
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(p < 0.001), Na(p < 0.001), K(p < 0.01)+= F=7t
AR A FEo] ot el whE 2fo)= YER o AF
of W2 9ge ok 2y @l (p <0.05), I
(p <0.001), Na(p < 0.001)2 A AHTFLGF= 415 0]
S7FeFaitt. Vit. C] AF &S IR} ozbret #9koH
(p <0.001), HAH= 30th7} of=k= 507} &= A] Vet
gel| whE A AFEo] kAl ekttt (p < 0.01).
o) AF - AP} o2k} 29k m (p < 0.001), HY
BT A#o] S7FE A vERE S 24 (p < 0.001) ©]
£ Vit. C(p < 0.0 2 & (p < 0.001) A H3} ¢1go] 4
T JEFE A= A oE etk o149 A TIF
(p <0.05), &4 (p < 0.01), o)A+ (p < 0.05), Vit.
C(p<0.05), ¢4H(p < 0.05), H(p <0.001), Na(p <
0.01), K(p < 0.05)¢] A=1&e] 30th7} the At 1]
afo] Sk VhEbstT). ofel] o] vinkize] whE Awlwe] A
&2 o)z} elid]o] 1 Axps A% ¥} Table 4—
37 2k F A% (p < 0.05), ¥ (p < 0.01), Ao)Ad+
(p < 0.05), Vit. B,(p <0.05), VIt. B,(p <0.05), ¢!
(p <0.05), A (p <0.001), Na(p <0.01), K(p < 0.05)
2 At AR Zo)7F YR Vit B,o) AH &2 ke
o] ARt Egkon (p < 0.05), ZH Hlkeo] ke 13
o] AFEo] thEAl YERTHHp < 0.05). e AHES
HIRkE7F 7= (p < 0.01), d#o] 7145 (p <
0.001) =A Yebg o ®E4 o= Vit. B,(p <0.01) 9} &
(p < 0.001) BIREES} o] A% Jaks vX|= Z10%

LFERstTE

ngt

4, gA2N Hifot Hok

HlvkEe] wE 524, g 2 Fek2 Table 5-17}
2t} HDL, TC/HDL, 10d § 474<=87]A] 28k vy $)
&S UERYE Risk, 89, 9= T4 7t zto] 71 Q181
tH(p <0.001). o1#e] A5 FZe2EE, LDL, TC/
HDL, Risk, &%, €9k p < 0.001 G4 vlukto] 4
AR} 9k o HFRb= 7} 1 gkl 2ol 7t §lglth. A
of w2 T X4, d 2 "9k Table 5-29} 2t}
o] mh2 9Jeke Uxr} oizlef] Bisle] HDL (p < 0.001)
2 A TC/HDL(p < 0.01), Risk(p < 0.001), &
(p <0.05), ¢ (p < 0.001)2 =] VeRst), dAgof up
2 g FZU~H=(p <0.01), LDL(p < 0.05), TC/
HDL (p < 0.001), Risk(p < 0.001), &% (p <0.001),
3 (p < 0.001) H BF Aol v U5 v
Uepsith, 24 A% VLDLS A3} Ao up2 o dko]
UERFA] ook out Riski= AdHE 2 72 45 JES 7]

2

A= Ao 7 VERGITHp < 0.001). 53] oj=12] 74 A%
of| whZ HREEE ARGt 7ol Zjol7} o dE]o] 11 AnfE
2%t A3} Table 5-37 2}t FAA(p <0.01),
VLDL (p < 0.01), Risk(p <0.001), F=718% (<
0.001), o1¢718%H (p < 0.05)& Al AF+ B5F 1AH T
o 4 = Yebston, FZd A8 = (p <0.001), LDL
(p <0.01), TC/HDL (p < 0.05)+= 40t} &= 50t)7} 30
o] AR} = A VRt

5. 2T T-score

olg&d3} 2] BMDS} T—score:= Table 6—13} %
o}, o3} F22] BMDE p < 0.001570lA, o2
T—scorex= p < 0.0l Ex7} ofxlmc} =9kc}, T—
score Ft A= TR 79 v|wkro] Adtel] vlate] =
WO (p < 0.05), AAxk= 2l 7} glalet. A=ell e wh
BMD$} T—scorex Table 6—22} #Zt}. BMDE 94 &
T Aol wE xlo]7} yeh A kot ofe ) F=
BMD¢} ofefZe] T—scorei= 217te] A% MR v]w
o G2t oAk o =4 YERsk o™ (p < 0.01~p <
0.001), T—score BA= FAR= 5007}, o1 A= 30tH
A rollA 71 wEHA YRRt (p < 0.05).

6. MA HEA R HOEe ¥Y FFAM, ¥y X =Y
o A

ASA 9 vneel d, A, g9t 9 e
O] A= Table 72} 2t} @2 W] Al AlSA]
o= ZdHARE AL %A, o= AlE, SlelEdl, WHR,
BMI, AA %5, Obesity degree®} %Fo] Aa#A7} Lye}
Wk (p < 0.05~p < 0.01). BFA AL Fak= F9A W2
VLDLuF] A%, BMI, AAWE, Obesity degree®} %2
2397 (p < 0.05~p < 0.01) 7}, HDLS &2 A#7|
(p <0.05)7} yepsk o, ojxb= FFe|~H&3 LDLO]
A%, 312l=2, WHR, BMI, #|A%-E, Obesity degree?}
ko] A (p < 0.05~p < 0.01)7}, HDLS 2¢] Ak
BAZF UERTHp < 0.05). ke o|ehr] dgtuc) 5
7] d]to] Al AIFA 9 vk el A AGTE =oko ], &
28] 75 2dAa A7 glovt olxk= A%, WHR, BMI, A
A&, Obesity degree®} 2] 2atakA|7} vrebytet
(p < 0.05~p < 0.01). Risk:= FAR= AaA#A7} glonvt
Ax= o] EUIE A e B Al A 9} ok Ak
A (p < 0.05~p < 0.01) 7}, A== T 25 A4 A
=, Y9olEd, BMI, 52 o] o AaaA7} ER
t}(p < 0.05~p < 0.001).



(G0'0 > d) 4se} siduNul

s,uooung AQ Jusieuip Alupoyubis elo Mol eulos eyl 1o slegoydio Jusiellq (€

VAONY AoM-8UO 10 Jsof} AQ (000 > d isxs 100 > d lxs (Z

ds F uoai (1

wxC 0L = enjond 00F'0 = enjpA (BHWwW)

#4£67€'8S 9LOL F68E€L «oBl'8 FOEVL 90Tl FELLL o598 FOCLL SYOL F89S8 6Ll FELG8 Tvé F9698 6ZLLFOLYS d4d

«4£6G5'6 = enjon 92/'0 = 8nipA (BHWW)

#4x961'99 ZOEL FTOLLL o068 LL FVLTLL oGLSL FTYLLL oSLLL FGLLOL 8L9L F o6zl €681 FL9LEL ¥8VL FOO'LEL 9291 F 06Tl das

#4xG69'9 = Snjon-d 204’0 = enpA (1o/BW)

#2616'09 90l T 1678 o/8TL TO068 oGOl T ¥8T8 o698 FrOL8 08LL FE€8L6 L9GL Te6w6 €21 FELUIOL 647l FS09e S0P pooi

«4£891'Z1 = enjond 886’ = enjor (%)

#xL06€8L 62T F UL ol9T F6LT  B8LT FE9T £Vl F680 088 FOSLL 6L TF696 OLOLFG8YL 199 FOL6 IR
+4x889'8 = enjon ¥98'0 = enipA

w226 L7'VE SOl FG9E oLl FITV 6Ll FTEE  o£80 FLEE €8l FoLY €T F96Y €0T FGOS vl FOEw 1AL

Z/90 = enpA4 G/S'L = enpA (Io/BwW)

1861 9Vl FTrez 697l F896C  OVSL FO086C  LLVL FLLLZ 1T9L FE€TIE G8LT FECLE GSECL FGZ0E /[8€l F 8/ 1ain

wx€ €711 = enjond 8/7'0 = enjor (1o/BwW)

lsz'e 96'LE F 6170l o8'LE FEVVTL ob8'LE FGL60L o68'€E F €506 VO6E F 6GTLL €1'CS F OZVOL SS¥E F 859LL  £S'€E FOLWLL at

961'0 = onpA GEO'L = enpA (o/BwW)

#4x996'67 9SEL FLI'ES  LOSL F LLIS L0l FECES  TGEL FYSeS €6CL FOLZr 96'€L F[86E 6LEL F LLOY  SLLL F WGy aH

+#4E6G'6 = SNoA 2900 = enpA (Jo/BwW)

¥900 6188 F 6878l o/9'LV F LOGOT  oZV'6E F L8TOL oll'€C F L9SLL LTLE F 9981 ¥E0S F Ov'€8l LV'€S F ¥S'/8L €S'LE FGL'/8L oL

L6G0 = 8npA 8lg'L = enjor (Io/BwW)

ger'L TTEL FO6' LVl 66TL FSLLYL  8SLL F Lv8yl  L60L F009SL 6008 F Lr'SSL 69'G0L F 00°G8L 99'/9 F T6'0SL 18269 F 08'8¢l ol

1= (8 =u) (s =u) (68 =U) (G =u) GL=u (g =u) 0z =u
aNjoAY [e)le]} AlIse00 Wbiem 1enO JOWLION [e)le]} AIseq0O yBiem 1enO JOUUION SOIQDUOA
ajowIeS SN

1019, AQ sa1Bep Allseqo o) BuipioooD s1oslans JO seinsseld Poojg PUD 8soon|B Poo|q ‘spIdil POOI] JO UOSHOAUIOD) * |-G 81aDL



60 - ]

VAONY ADM-8UO AQ [00'0 > O sesx "10°0 > d ixx 'SO'0 > O s (¥
(S0'0 > d) 158} odiynwl s,uoduUNQ AQ JuslaIP ARUDDIUBIS 810 MOI BUUDS 8y} o siegoydio jualeuld (¢
VAONY AOM-OM} AQL 000 > O sesse " LO'0 > d 1xex 'SO'0 > d iy JUSISYHID AUDDLIUBIS JOU (SN ‘B0 pUD J1opusab JO UOKODIBIUI g4y OB JO 108y g opuab Jo Joays Y (g

as ¥ uosiy (1
«++8G0°/ = enjon 6187 = enpr (BHww)
sV OLOL F68'EL  ¥9'6 FE6L ol€LL FO6'CL o668 FGLUL  SrOL F89S8 oGTOL F 6LL8 o980l FE€E€8  oS79 F LL'SL d8d
#0107 = enjor ¥9e'Z = enpa (BHwW)
wes@eelV  T9EL FCOLLL CEEL FOSYCL o8V'FL FGOLLL olLOL FSL90L 8L9OL Fvrézl 699l F LLTEL L6SL FOPPZL 869 Feelel d8s
«€Sr'e = enpad «8/V'¢ = enjond (Io/AwW)
S (R 90l F 1628 8221 F00'L8 o996 F80€8 o086 F LTS  08LL FE€8/6 o£€0C F LLI'Z0L «ob6l'S FECL6 ofl¥ FO0O0L8 SSOONIOPOOH
enlY #++821'901 = enon-d wxsb[6'6] = ONOA %)
wxs@aasV 63T FO9L 9LT F LY &9l FO0T o860 FOTO 088 F8GLL o8l'8 FELGL ol0€ FoV¥ 60T Fo'l IR
wx+€VV [ = enjon «9FG'e = enjond
1aH/OL
- R GOl FG9E LSEL FEOV 001 FUeE o880 FEE €8l FoLY 20T FveS L0l FIOv 660 FL8€
#x8/9'9 = On[oA Q.00 = enpAd (lo/Bul)
SN 9Vl FIV'T  £6LL F L69S  oSTTL FBOLE S6EL FOT9T  LZ9L FETLE  Or9L FELUE  8TLL FO86C  L9VL F L9LS Tan
#+:000'/ = ONoA vSGL = enpn (To/Bul)
| 96'L€ F 61'201 ol&'ly F €OOLL o88'8€ FOO'ELL oFZ2€ FSGLL6  ¥O'6E F 6Ll €UZE FOOSLL 0S99y FOOLLL 612C F €£'98 al
(800 = enjpr €v8'z = enpa (1o/AwW)
sV 9G'CL FLLES  T9VL F VTS  OS€L F69€S  CSEL FSOES  £6TL FOLTr  €OSL FLE6€  SOLLFOVsy SLLLF L9€y aH
wxxlEFTL = enpon SlL9'L = enpn (/AW
w28 6L'8E F 6878l o88'6E F 09661 olTVE F LUL6L o0L9S FE€TOLL  LT'LE F9L98L 6TVE F L6'L8l v6'9F F L2T6L  LLLL F €191 oL
pexlPL'9 = onpa G/00 = enjpr (1o/BW)
@SN TTEL F OO LYl o006 F €68l o6L'L9 F S8VEL GL'69 F LT'LEL 6008 F LV'SSL  LO'18 F26'(GL 688 F Ly'S¥l Wv'€L F 0S'/SL oul
L= e =u (19=u (l1g=u) (6g =u) (s =u) GL=u ©=u)
/w\%_w_w 1401 05< 67— 0 6es [oftel} 05< 67— 0 6es SOICIOUON
SIS SN

b0 0} BUIPIOODD s108lgNs JO seInssald POoIg PUD 8sooN|B POO] ‘spidi PO JO UosIodUIOD *g-G 8|apl



VAONY Aom-8uo Ad 1000 > d fssx 100 > d s 'S0'0 > d ik (¥
(50’0 > d) isar sdiynw s,upouNg AQ fusyip ApuoouIUBIS aI0 MOl BUIS By} 1o slegopydio Juaiellq (g
VAONY AoM-OM] AQ [00°0 > d s ‘100 > d isx ‘SO0 > d 14 USISYIP AlUODYIUBIS JOU SN ‘B0 pUD XapuUl 85800 JO UOIODIBIUI gy b0 JO 1088 g Xopul 85800 JO Joald Y (g

as ¥ uoai (1

220l = enpn VGL0 = enpr HOTY = enor4 (BHwWwW)

A 8l8 FeeVL €09 FO8LL €TOLFL9T 68 FYUSL 90CLFELLL SvTlFLL08 Tl F8SLL €TLLFOTSL 98 FOSUL olvl FOS6L 816 FI80L L9 F8E0L dad

(81’9 = eNor +[68'C = enpr waGP6'8 = O (BHWW)

oY 8Ll FYLTLLLLOL FGLTEL LIEL FOGE0L o828 FV9LOL SLGL FTILLL GO9L F L09CL oCl'SL FEULLL LETL FOIOLL SL UL FGLLOL b Ll FSLTTL 98T FELO0L oFL'6 F Or'SOL 8

SGl'L = enpny 0680 = enpn p/5T = onpny %ﬂw

& [8TLTO0068 IGLLTFE8T6 19G FOST8 LTSI FLG68 VSOl TvRT8 06CL TOS98 CL6 T88T8 Cl'8 FLC08 €98 TVl 8.8 TFGLE8 8y0L T8Le8 Ol'L FegeL pooig

9T Ly = SNM x905'L | = SN wxx P66 = ONDA4 (%)

sl 'eV 19T FOLT oL0T FEIS LUl FLOT €0 FECO 8T FE9T oIS FES LT FIST olL0 FIW0 €Vl F680 KT F9E o001 FGL o0 FLIO e
67’0 = enpon 9T = enpn xZE8Y = enpr4

AV Vel FeCY STl F9SY  OUL FOIY vl FLOV 6L FI8C &l FSCV o0l F68E o860 FEE €80 FL6€ vl FIEE 060 FrLe 990 FLlE R

£69'l = enp4 790T = enpr 687’ = ONoA4 (oW

w8 OV FEO6C 8rSL FOGLE SOEL FOGSC Gl¥l FO0LC OvSGLF086C 088l FOSSE b8Vl FLT0E S60L TL9ET LLVL FLUL £907 FO06E 588 FOSWC oLV T 18'9C an

807’1 = enpn €19 = enpn 179G = enpr4 (ppw)

8 Y 98LE FEVVTL 9U'LE FOGLTL 0T9C F 8TVl SULY F LTIl 686 FGL60L HEBE FICCTL o£09E T LTTLL olEVE FOT68  68EE FES06 oV IS FGTEO 8668 F 690l wbl'LT FSEGE al

89,0 = enpn 9500 = enpn 9LLO = enprg (PPW)

SN LOSLFLLIG SEWL FO00S /9L FOG8S 06Vl F6Ley [OCL FEEES 8T9L F6CUS  [ETL FOUES 9LLL FL9TG TGEL FYSeS 9Ll FSLIUG [9CL FrIeS  TLEL Fvovs aH

o 9607 = onpr4 6689 = enor4 VL9 = enprg (BW)

e L9'LY T LOSOT 66'8C FGTSIT 9E'1E FOS9ZC TSV F L006L TW'6E T L8T6L BULY FYLIEIT 9TSE T 69'L61 oS80E T 09SOl LLCE T L9ELL 0GEL FSTOIL of9'1E FTS06L oGBEE T €991 o

€281 = enpn S02T = enpr pE0S'E = enor4 (ppw)

e 66TL FSLLYL 608 FSLL8L 8609 FO0STL (0SOL FV9VEL 8ELL F LvSyl ofv'v6 F 63LLL £1'GL F 1E0GL SOVS FOV8LL L60L FO09EL HE'E0L FOSG6L o6V F E0ETL EC7L F 80VEL ol

(6z=u) (8=u 9=u 1=y (G5=u) L=y Gz=u) GL=u (6g=u) (8=u (6 =U) (cs=u)
<%m< oL 053 67 -0 6€s oL 053 67-0v 6€s oL 053 67-0v 66s SSI0DIOA
Asea0 Bemer0 IPULON

8B 0} BUIPIODDD s1oBlgNs BjoWIS) JO saINssald POOIg PUD 8sooNIB POOoI ‘sPId] POOI] JO UOSIDAWOD *¢-§ 8|qpL



62 - ]

VAONY Aom-auo Ag G0'0 > d i« (1 ‘(S0'0 > d) 4sa} adiynuu s,updung AQ jusieyip ApUDDIUBIS 810 MOl Bwps 8yl o segoydio Juaiedid (€ 'VAONY
Aom-oml AQ 100°0 > d fxsx ‘100 > d lxx ‘GO0 > d 1k QusiBUIP Aguooyiubis Jou :gN ‘efo pup lepusb JO uoyonIalUl g4y ‘©b0 JO Josye g epuab Jo 1osaye i (g ‘S F upsiN (L

9¢'c = enoA4 w*/08'€ = SN[OA-
2I00S-] US|
#8 "%V L60 F L9'0- 61'L F0L0- €8'0 F 90— 96'0 F ¢80~ 880 F LEO~ o9L0 F950- 0L FV¥LO ©/80 F V'O~
G/E' | = enPAS 66G'C = enjoA
9100S-] SNBUDJ0D
%4 9L'L F800 ve'L F G600 v0'L ¥ 820 9L'L ¥S00- <Cl'L F1C0 v0'L ¥ €00 8¢'L ¥ 9.0 98'0 ¥ LO0~
809'C = oNnjoA4 0gl'e = enPAH
91005-] WIDBaI0A
#8 "5V €0l Fav' - 9C'L Fyvl- ¢6'0 F 6L°1L- 86'0 F 8G'Ll— 260 F G600~ €8'0 FGl'L- v6'0 F 8v'0— G0'L ¥ 780~
9/8'l = enjoA VLT | = ©NPAS (;wio/B)
sV 900 F vv'0 800 ¥ vv'0 GO0 FS¥0 900 ¥ ¢v'0 900 ¥ LSO G0'0 ¥ 950 600 F 650 G0'0 ¥ LSO ANg UOSIN
Llg'L = enjoA4 €86'0 = ©NPA-4 (;wo/B)
sV 800 ¥ 0G0 60'0 ¥ 050 L00 F LSO 800 F 6v0 800 ¥ €90 L0'0 F 290 LLI'0 ¥ 990 900 ¥ ¢90 dINg SNeUBJIPD
710'¢ = enoA4 OLL'L = enjoA4 (;wo/B)
(gH*xV 900 F 6€0 80'0 ¥ 8¢0 G0'0 F OO0 G0'0 ¥ 8€0 900 ¥ ¢SS0 S0'0 ¥ LSO 80'0 ¥ ¥S'0 1900 ¥ €50 AINg uosIod
CLL = (0g =u) (l9=u) (lg=u) (6G = U) (8e =u) GL=u) (9=u
VAONY Aom-g [o)le]} 06< 67 —0r 6> [o)le]} 06< 67 —0v 6> SOIQOLDA
Sjpwe QPN
abD 0} BUIPIODID $108[aNS JO $8I00S-] PUD AliSUSP [DIBUILU BUOg "g-9 9|gp)
(50’0 > d) isar sdiynw s,upouNg AQ fusyip ApuoouubIs aI0 MOl BUIS By} 1o slegopydio Juaieylq (g
VAONV ADM-8UO 10 §8844 AQ 100°0 > d fssx '10'0 > d i 'S0°0 > d 14 (2 ‘S F UOBI (L
L1€'0 = enjor4 *6GG'V = SN|oA
«780'C L6'0 F L9'0- L0l ¥ 650~ 76'0 F G9°0— 86'0 F ¢L'0- 880 F L£0~ 460'L F¢LO 09L'0 F LLO- 0890 F €€°0~ 8I00s-| UDSN
8¢G'0 = ©njoA 795'C = enoAd
81’0 9Ll'L ¥800 vLl'L F6C0 Ll'l ¥800 0C'L ¥ €00 ¢l'L ¥ 1C0 €€l F €90 olO'L FGL0- 066’0 F €€°0 8I008-| SNBULJ0D
911’0 = enpArH %8G’V = ©N|OA
#x0CL'€ €0'L Fev'l- €0l Foel- c0'L F8¢'L- vO'L F OV Ll— C60 FG60~ o860 FOV'0~  o6L0 F 9C L— 0,80 F 660~ 8I00s-| WIosI04
8G1'0 = enpA4 268’ = enjor
uio/B
#xx068'€ | 900 ¥ ¥v'0 L0'0 F GV0 900 ¥ ¥v'0 900 ¥ ¥v'0 900 F LSO 600 F 650 G0'0 ¥ G50 70'0 ¥ 890 o_\/_ﬁm co\m_\u/_
9¢y'0 = enjoA4 1€l = enoAd
_ " e o o e g " oo e . s s ((uIo/0)
w701 80'0 ¥ 0G0 80'0 ¥ LSO 80'0 ¥ 0G0 800 F 6v'0 80'0 F €90 LL'0O F¥90 L0'0 F 090 L0'0 F 790 INg SNeUDoPD
0100 = ®enjPA4 €l6'L = enPA4
_ e - e - e - e - e e e - e ((uIo/0)
*%%xC9C'G L 900 ¥ 6€0 90'0 F 6€0 900 F 6£0 GO0 ¥ 6€0 90'0 ¥ ¢S0 800 F ¥S°0 G0'0 F 050 1§00 ¥ ¢S0 o_\/_m_h_o@o”_
L1 =u) (82 =) (GG =) (68 =) (6G =) GL=u) (vg = u) oz =)
oN[oA-} [ole]} Allseqo uBiem Jeno [OWLION (o)le]} AIseq0 1yBlem Jeno [OWLION SOIQDLDA
a|puwe SIPN

1019, AQ @a168p AlISOg0 Of BUIPIODD $10B[gNS JO $8I00S-| PUD AISUSP [0IBUIUI SUog " L-9 9|9pL



Table 7. Pearson correlation coefficient in each variable in the study subjects

Gender Blood TRG C HDL LDL VLDL SBP DBP Risk BMD
glucose
Height MY -0.030 0.096 0.195 -0.149 0.200 0.103 -0.051 -0.035 -0.023 0.378%*
) -0.143 0.052 0.019 0.164*%  -0.022 0.055 -0.054 -0.035 -0.179* 0.255%*
Weight M 0.046 0.355**  0.098 -0.281* 0.052 0.363**  0.061 0.029 0.014 0.427 **
F 0.178%* 0.130 0.275**  -0.060 0.283** 0,135 0.320%*  0.242*%*  (0.342**  0.405%*
Wolst M -0.004 0.203 -0.029 -0.231 -0.014 0.211 0.062 0.055 -0.020 0.297*
F 0.204%*%  0.166* 0.216** -0,181* 0.260%*  0.171* 0.224*+ 0140 0.323*  0.118
Hip M -0.234 0.256 0.129 -0.038 0.074 0.262*  -0.107 -0.040 -0.138 0.370%*
F 0.127 0.056 0.112 -0.021 0.143 0.060 0.104 0.033 0.134 0.200%*
WHR M 0.233 0.064 -0.194 -0.311* -0.118 0.068 0.193 0.115 0.098 0.070
F 0.184* 0.190%%  0.220** -0.245*%* 0.257**  0.192* 0.240**  0.179* 0.360%*  -0.024
Soft lean M 0.005 0.233 0.207 -0.135 0.165 0.240 0.010 -0.004 -0.034 0.498%#%*
mass F 0.021 0.100 0.168* 0.001 0.161* 0.103 0.248**  0.169* 0.181* 0.496%**
BMI M 0.0583 0.391*+  0.072 -0.248 0.000 0.399*+  0.105 0.061 0.059 0.379**
F 0.262%%  0.108 0.282** -0.135 0.311* 0111 0.365%%  0.274**  0.446**  0.298**
o4t M 0.034 0.285*  -0.065 -0.275*  -0.103 0.291* 0.111 0.071 0.110 0112
F 0.291*%+ 0102 0.291*+  -0.093 0.312%+ 0,107 0.244*%  0.231**  0.366**  0.067
Obesity M 0.049 0.310*  -0.029 -0.282*  -0.074 0.318%* 0.175 0.128 0119 0.207
degee F 0.303**  0.083 0.275*% -0.144 0.307++  0.087 0.291**  0.261**  0.411**  0.173*
1) M: Male
2) F: Female

3) *** ***: Significant at p < 0.05, p < 0.01 and p < 0.001 by Pearson's correlation
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< vERA HIERE Vit B,o191AL, Vit. E, Holofal, ofed
O] AFHEL TRk A R E o v]vro] A VERE O
o= H|vhro] Wil f 2uke] shi-gol & wE A%
= & O AFs] Wit oz oAt He| A= A
A, BIREES} A o] A& Ao a-gate] JES nX= A
O % VRt o) Hol o] s Wi A4
G2} oJ ze nlste] w2 A3} Aol 30t el Hlste]
40~50thell AHdFHZol 7= A7) wiiE o= AZbe Tt T
25 7P @ol AFske ddiheE YEFSE 09
KNHANES V-3 A3} 24 H1 A3& 92 378.4%,
oAz} 272.3%¢1 vlate] & A4 9] Fxb= 537.10%,
oAxb= 391.44%%E A8k Qlo] At HHE =8 9
Y 71e] apol = yElstth 53] @Akl ERF Attt 3=
WA} ozt vlste] dto] A LR $714] Q]lo] &

et ejvetell A v B 7P AA A she Y]
75> °09 KNHANES 1V -3 A3} 14 g1t A51&
68.0%, ©17F 54.6%¢l Blate] & AFARS] FAp=
132.12%, 9A= 165.41%%Z 438k Q9 Py
zto|7F vrebsTt.

Gt 7} APSH A7) ofxk= TRt vRkro] &
e ~H=, LDL, TC/HDL, Risk, &@9°] ¥3tou} @t
= ZF i gl A, ", dstell Apolvt gl ol
I ZAMPIARS] wRke] 7F 309 Al 1FOE U
71ell A AL, v 7t oizke} zfo) 7t AX Azt Tzt 2

A



2 7380 2 YERA] 92 Z1 0 2 7ML ofzfe] A4 F
ZHYAHE-S H|vro] 205.07 mg/dLE FAHE 173.61
mg/dLEt} ko o] *05 KNHANES III 23} u]wt
T 195.8 mg/dLET} 9.2 mg/dL7} gk}, o] B ol
ZARR A} °05 KNHANES ITT ZAFARARS] v vkt H
o} G AFHES v, AW AFE0] 2] WiEoE A
7k, Choi & Jun(2007) 9] Aol vlvke 85 F=
A2 E, LDL-Zd2HE 9 3494 555 =olu
HDL-Zd2HE ¥5 8 WErha skelth E3t Choi
(2005) 2] ATME BATESL] TAET A= A3
of| nlgle] Aol fel4 o= =3k} (p < 0.05). Ko (2005)
9] Aol M= AXEO] 1.0% S7+e v T2 AH)
£ 1.1214), 344 1.0469), LDL—Z2~8% 1.108
v, TC/HDL—Z¥|2~H=2 1.11587F S718tcar 319
o} 28 EE IAET oS 915 gukE AAF wo] &
T} HDL—-FE AHZ2 40 mg/dLu|eke o148
FTO % Fieb # A7d ) vivr @2t 39.87 mg/dL,
12} 51.71 mg/dLE *05 KNHANES III A3} vk @
2} 39.6 mg/dL, 917 44.5 mg/dLS} Blwshd HAk=
AFSE HhH oIz} =] YERg T 2 A7 A 7] Aol =
HDL —Z# A EHE2 Adols J3S woron) ninkes) 1
Folli= 3ol YISt ol st Ak G AN A 7}
Al AFTor BFa)ols 1 57} 270 483 A=
G 3k Ao w2 A7) s s J=E el TC/
HDL F® 74 3}x4= Schmitt % (1985) ¢l wt&} 6.7=]2F
S 7o Hrishd BE o] Aol £33t 10
W S A Agk A EES UERlE Riske &
A= AR 9.10, HIWRE 9.69%, o &k FARE 0.89, H]gk
T 219820} A e AAE] S7HEE S7FE
o 2 AR FAls ofzpe| vlste] vol 7k War, &
Aofl ¥ F J&FS wo =z ozl H|ste] Risk7l EA =
L, ARl wE 2ol glovt, Ay A A=
e Ag-S slo] Pk v, OE Y AF QR0 ¢
A0 7 G} IAT A AdeE) Al A iy 93 Eo|
=7 vehd Zlog AzbEn), g G ojA; Bk
o)A Al =344, oA} H|Y] 89.00 mg/dLOZ g
81.04 mg/dLyT} =9k ot W= ZF o 7kl 2jo]7} 919l
t}. o]i= *05 KNHANES III 4% 4] 175 1724 (Korea
National Health & Nutritional Examination Survey
(20072) A= AL 89.9 mg/dL, HWHAE 98.0 mg/
dL ©]133L, Choi(2005) 2] a1 A] A g+ 83.3 mg/dL,
H]9k 88.3 mg/dL, Chang (2010)2] Ao E Gkt
90.88 mg/dL, H]%* 96.48 mg/dLE LFER} H|9lto]
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Zrnnt o] =3k Ae} fAlsitt 53] 7 AA
o] BAof|A] o3zfe] 7§ Ak o] ke glar HlvkE
7t QS v A= A oE et - FA) ofzpat
Egkon oz A HAtH T BAFTo] F2oA A
=Sk HRR= 7F o 1hel] 2jo) 7t §igltE. "05 KNHANES
11 A3 BMIZ} 5715 8 9ke] 92=n)= FalstA 4
%8h= ZAgko] Vet BMI 20.0~22.9¢] H]ake] BMI
25.0~29.9% WAh= 9207} 2.20]31, o= @.=H] 2.7
o] Z71= Bl om, BMI 30 ool = dxh= 4.1, o=t
£ 5.59 @#H]= Bk, w3 Jung & Choi(1997)2] &
TollA % BiRkro] =5%7) 9} o]ebr] At B A VR
H(p < 0.05). & A7A 2] A oM o z}e] A9 et
2 HINEE Hrk= yolof] g A7 v 10 & YElsit

STUEE HAPL ofztel| niste] ol F3 25 BMD
7} #9kor o)== 09 KNHANES IV—3 23} th& 7332
BMD &34 304 °]%d @A77 0.803 g/cm?, &&k
0.697 g/cm?Brt 2 717} -2 A7 E YEpit), ofell &
9] T—scorex= Yx= —0.958 FAF W, ojx}=
—1.42% AT Ayl &aiolom, T2 Py 25 4
AF Qo] &5kt vjet o w2 T—scores B H=}b
9] 75 Adwtell vlate] BIRkre] T—score?} 8k H o]
= Kim & Koo (2008) 9] 7oA Zd% $3ao] A4
T HTE BMI, AAHE0] Sk Avel fARHE. of2ke] 74
= v R fod Sl Aol VR A ¢sit), o]

B A R dRke] Het o] 40442k Bl A F
2 Aol A ARGl JTFS A W] whito = A
ok ek ofxpe] A9 oS Aol whet T-
score]] x}o)7} QI (p € 0.05), F&FE 2fo]7} et
2| 3k}, o= WARRE A 5o E AnNkA o &
S wo)] 2] gro} o] FU eyl ke 1o 7 AZtE) i
3t Lee 5 (2005) 9] AelA E&9] 4 a2 g o
‘G 5] Bl ZgEs XS G Fot
40t} 50tfell vato] AAZAF7} vhote ZE4S o
& 7 Qv AFA T} QLo o] 9F ARSI

AR, Heh FU L Al ASR 9] Aol €
2 w12 79 AlA AlEA| oF A AZF ERA] oksk
a1, AA=ke] A AF, dlEEd, WHR, BMI, A AWH&,
Obesity degree®} % A#-3dA7} ISt} o]= *05
KNHANES [l 45 4] 7R olA] 35 A] o]
2= A 94.1 mg/dL, B9k 98.4 mg/dL, oJAk=
AR 89.9 mg/dL, HIWHE 98.0 mg/dLo.Z oJxp7} =}
K} xjo]7} ZIHl A1 0% n)Fo] Kol ozl AlA Fe] 2
A7 A dERdt Ao A7kt SFA AL dxbe] 4

N rlo
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t}. oz}e] -9 HDLS A|9)3t & FA w2 51
%], WHRS} k] AaA| S HDLS 59 A= o
eIl om, HiRtE 9 7]E=%]91 BMI, AA%-E, Obesity
degreet= & @~ HE, LDLRFO] k2] ’2}47%3&7413 e}
- gxtel 2ol 7} QISIT. Foke wWake] A9 AAAISA 2k
ZFAAAT FERA] ekgkom | ojzke] A9 A, dleEe
WHR, BMI, #A|X|9E, Obesity degree®} 9F2] a3
7} veRdtl. °05 KNHANES 111 45 24 &5 314
A1 BMI 25.0~26.9 H|9kte] 18¢; #hAy @ =H|7} ojz}
2.7%2, 312)Ed 85.0~89.9 cm] HWkoA 2] © =n] of
2b 1750 A ekt o] A} fAksHA & A4
Y%= BMIY AxEo] delEdmot AaATrE =4 v
el 9k S el vt BMM AAEC] FEFS o 7
2= AoE A7t AR A A3y P ES o
Bl Risks o1#k2] 49 2%, 312lE@, WHR ¥ vjqk
T 3 A g} oFo AdHAAIE YErsk o™ o]= Choi &
Jun(2007) 2] Agitld A7d el FARsH 2 EE
e B A Al BMISH k2] A A7t Qe A
Ueptor o= Kim & Koo (2008) 491034 tiat
Aol fAYsICE AW 0 7 Hxprt ojxtuc) d d3
A4, Ak, FAwe) A ASH] 9 BREEe] A
skt ol = ”XH 35 1‘3&‘:011 - A AIS 2
2 kel 2pol7t AA A 22
ZAgolct. A4 %— %XFE— T3/ o], oJ2k= | 2|
Zo] AlA AFA 9} Fe] dABAT}E A YERGT) o=
’05 KNHANES 111 *‘% A ATRIA AFpe] A X
oZ oqx A= urx].iq. = :?Lgﬂ/\];ﬂ
LO] 2~3 mg/dL Aw, FAAS 50 mg/dL A
L}E}% ol ”ZF ArpR} FA Aol o}
A7} =4 et Ao 2 AT Lee 5
AT Y AN E 944, LDLs=s}
WA= %ﬂx—i ZFEHAIE Bl o SRl AdAI7E B
oA gkt skt Bsk A, AF, dEo] =4,
BMI, 552 T 9} ko] Ak 47417} e IL
FZ (< p <0.001) 7P =& AeAG7E VR o A
R HE-2 A7 itk ]— Lee & You(1999)<]
AfelA] AT AFo] FHUEe JES njxvtkast A}
9} Na(2004) 2] Al &5, A%, BMIZ} =4 : E4
o Y& mHckst Avkel FARKIATH 183 Kim &
Koo(2007) 2] A7-4d el A Zdxe) 2%, 25, A9,
5, AR, S 5703, BMI A% o] g
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rH e
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TAE 7H 33} oFEe] Apol= QUSAIRE o] 5] Aol A
E AAHES 5 vlte] W& AuATE JERS]
t}. 53k Hsu 5 (2006) 3} Zhao 5 (2007) 2] -2 3}
A& U} AR F2 AdaAE vehla gl
o] FUEE AT AAHEe] obd 5] st
=2 o) AL Qs A o® A7

20 ol AE

ARA Aol ATk Atk 5973 o AFwAE 1727
= AAEE VISR A, AT, vtk o = et
o] ol5 ZAze] AAAS, AFAE, diea, det

& ekl ol T8 9, A, st =
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1) 9y 7Poﬂ A (p <0.001)F 7Hge] 4 (p <
0.05) el zto]7} Al om oo H|wtel| whe} A 2
o zko) 7} QAATHp < 0.01).

2) 99 B5F 7} 3 3] Al ASA = AT, AR A
g, delEdl, Yd9olEd, WHR, RBW, BMI, 2]
E8E= p < 0.01~p < 0.001 FFolA 24 Q= =jeo)7}
ARt AT FAE FAEE Aol7E (I, ofA= b
Thro] ARt TR p < 0.001).

3) GFH 7ol whE ulgel ujet F dH G EAt
Hgkro] At niste] wekont (p < 0.05), oiAk= 7t
- 7kl xfe]7F §lSlet. 3u] D] 3l Ex bt
oJxfHTE A A v]go] #9kth(p < 0.001). A= el
w2 BIREE R A 7F vl SRS v|vEe) o1 F
o] Az Agato] 3k mATHp < 0.05). ZF Fgre] A
FB]E&-2 IRk oIx 1 Vit. C, Vit By, €4 <1, 4, Na
AFEo] Ekar, oAk EAE T Vit B9 K AF7F 29
Hp < 0.05~p < 0.01). 53] o] 3= ddy) A5, 0]
N9l Ao] ME AT Agsle] JS v

4) HDL, TC/HDL, Risk, €%, gk J 7t 2jo)7}k
YERLTH(p < 0.001). o=k vIvkAS 2k} TC, LDL,
TC/HDL, Risk, &%, d@o] A ek et (p < 0.01~
p < 0.001) FAR= 2} < 2hef] Zpo]7} §lSlth. HDL-2 o}
7} gApE ) ot o] GRS w|X|u HIREES} AR o

8RS m]X) %] I}, Risk= A} dgo] A= Ahs g3}
% éf‘éa U= R o® YRt A 53] ozt 4

S HITEE (p < 0.05) & Y& AL, A2 JTFS v
lu% kot

5

N

P27 ofzHtk BMD(p € 0.001) £ T—score



(p < 0.0D)7} =3kow | A} vjukte AAH T T—score
7} 530 (p < 0.05) ofAk= zke)7F fisitt. 53] oj#1¢]
735 ot &L Aol Wt T—score 2Fo]7F AL
(p <0.05), F= 2] 7} gliTh.

6) > FAke AA| ASH eh= Aol glar, o1#k
Az, slel=wl, WHR, v]¥F e x| 9} oF<] 217k et
stk ASAES FAe] A= 9% VLDLO] Xﬂ?
2 u|nE g x) 9} ko] AT YeRgar, oIzt A

O
Zel~e 23 LDLE] AT, 812)E e, WHR 3 ¥] J i
x| ¢} kel A7k 9lom, HDLE J B 52 34

IAE eIt B Wxbe] AlA] AlSR) 9 22|
7F o, oxh= A%, WHR 2 v)gk s %) 9} oFo] Ak
AL AT 2 e U B A AlE, BMISH k)
A o, 53] AR T LHFE AT
A vebg L AR SERE A7 el

AT A G} vk A drel] Hlsle] 52 Zjo
= AL ARG Wk o o=} v A el vlst
o 5T A B Wokth T I Y B
T HIREE el vlgte] o] W kS AL, o
odorh T4 B8-S 05 KNHANES II19} vl @l & v
oJze] 79 e A Fnlgo] 7P mkth A3 &
212] 749- F29A 3} VLDLO] vlgke e} oFe] A7)
o}, ot g2 AA AR <k A7 $lglet. o
2 R T AE S, LDLO] HIREES} oFo] A3t
7} A%lar, g, Fek, Risk7F @A vlwkr e o A4 o
ERTh, o A= EAbR O vk ol Aol ulel PFH| A el
n| x| J&o] A veRth. 18 PR JA) ninkt R of
A} Hgkro] Mg A e s HEC) AP =2 Ao
2 UERY oz vgkte] HREX 55 f]8te] At ) -
QWS Hshs Jduso] v dAs] atET) gt
ARp= dxfel] nlste] FUEIE Sk, W B SRt
ofgze] FU =) Wkt 3k AR F IS U s
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ol

(3

-

¢

= AFSo] ol 2 Jkshs BFo] A7) Mo A7}
Sl £58 B30l e
sripgo® Qlae] 2
g 7Kgl u

W

s el Fefel fakal

ol H
mL

g F230l thFol Aok Zlolch, AAAZSS e v
B} G %?& 49, 454, U4, I
T}

Albala C, Yanez M, Devoto E, Sostin C, Zeballos L, Santos JL
(1996): Obesity as a protective factor for postmenopausal
osteoporosis. Int J Obes Relat Metab Disord20:1027-1032

Biospace (2004): Examination of body composition. Diagnosis and
measure of obesity. Biospace, Seoul

Chang HS (2010): Nutrient intakes and blood lipids according to
obesity degree by body fat percentage among middle-aged
women in Gunsan city. Korean J Community Nutr 15(1): 15-26

Cho SH (2005): The relationship between bone mineral density and

measured by DEXA in
postmenopausal women. J Korean Acad Fam Med26: 158-166

Choi MJ (2005): Relations of life style, nutrient intake and blood
lipids in middle-aged men with borderline hyperlipidemia.
Korean J Community Nutr 10(3): 281-289

Choi MK, Jun YS (2007): Comparative study of energy intake, blood
pressure, and serum lipids by body mass index in Korean adults.
J Korean Diet Assoc 13(1):30-37

Choi YJ, Joh HK, Oh SW, Lym YL, Choi JK, Do HJ (2007):
Association between bone mineral density and obesity, waist

body composition variables

circumference in premenopausal and postmenopausal women.
Korean J Health Promot Dis Prev 7: 187-195

Hsu YH, Venners SA, Terwedow HA, Feng Y, Niu T, Li Z (2006):
Relation of body composition, fat mass, and serum lipids to
osteoporotic fractures and bone mineral density in Chinese men
and women. Am Clin Nutr 83: 146-154

Hwangbo JH, Son YA, Shin SR, Yoon KS, Kim KS (2002): Studies
on the food & daily habits and lipid concentrations in serum of
adult man. Food Indust and Nutr 7(2): 45-50

Hyun WJ (2001): The relationship between obesity, lifestyle, and
dietary intake and serum lipid level in male university students.
Korean J Community Nutr 6(2): 162-171

Jung YS, Choi MK (1997): Studies of nutrient intake, life style, and
serum lipids level in middle-aged men in Taegu. Korean J Nutr
30(3):277-285

Jun YS, Choi MK, Bae YJ, Sung CJ (2006): Effect of meals variety
on obesity index, blood pressure, and lipid profiles of Korean
adults. Korean J Food Culture 21(2): 216-224

Kim KJ, Lee WJ, Lee SJ, Ahn NY, Oh HR, Shin YJ, Park JS, Hong
CB, Kim SH, Kim EM, Lee JU, Kim EJ, Jang JS (2005a):
Health status and lifestyle including diet, exercise, and daily
activities in obese adults. J Korean Sports Med23(1): 54-63

Kim KJ, Shin YJ (2003): Analysis of indicators for the evaluation of
obesity and body fat distribution in adult men. Korean Sport Res
14(5): 1529-1540

Kim MS, Koo JO (2007): Analysis of factors affecting bone mineral



68 - v|atEe} Aol mhE ok H G HFAL AR Y FEE

density with different age among adult women in Seoul area.
Korean J Community Nutr 12(5): 559-568

Kim MS, Koo JO (2008): Comparative analysis of food habits and
bone density risk factors between normal and risk women living
in Seoul area. Korean J Community Nutr 13(1): 125-133

Kim OH, Jung HN, Kim JH (2007): Comparison of food intakes and
serum lipid levels in overweight and obese women by Body
Mass Index. Korean J Community Nutr 12(1): 40-49

Kim SH, Kim JH, Lee CH (2003): An effect of difference in %body
fat on cardiovascular system upon incremental treadmill exercise
testing. Korean J Phys Educ 42(3): 571-580

Kim SY, Sohn CM, Chung WY (2005b): Effect of medical nutrition

food habits and
hypercholesterolemic patients. J Korean Diet Assoc 11(1): 125-
132

Korea National Health & Nutritional Examination Survey (2010):
Korea Health Statistics 2009- Available from http://www.
knhanes.cdc.go.kr [cited 2011. Aug. 15]

Korea National Health & Nutritional Examination Survey (2007a):
In-Depth Analysis on the 3rd(2005) Korea Health and Nutrition
Examination Survey -Medical examination part - Available from
http://www.knhanes.cdc.go.kr [cited 2011. Aug. 15]

Korea National Health & Nutritional Examination Survey (2007b):
In-Depth Analysis on the 3rd (2005) Korea Health and Nutrition
Examination Survey -Nutrition Survey - Available from http:/

therapy on serum lipid level of

www.knhanes.cdc.go.kr [cited 2011. Aug. 15]

Ko SK (2005): The effect of BMI and %Fat as an obesity index on
the diagnosis of lipoprotein in adult men. Sport Sci 14(1): 21-30

Kwon HT, Park JH, Lee CM, Shin CS (2008): Relationship between
bone mineral density and abdominal obesity according to BMI in
postmenopausal women. Korean J Health Promot Dis Prev 8(2):
102-107

Lee HS, Kwon IS, Kwon CS (2009): Prevalence of hypertension and
related risk factors of the older residents on Andong rural area. J
Korean Soc Food Sci Nutr38(7): 852-861

Lee HS, Park MY, Kim GE, Cheong HS, Kim SH (2007): A study
on the serum lipid, apolipoprotein levels and their correlations in
healthy adults of Gyeongnam area. KoreanJ Nutr 40(6): 526-530

Lee JS, Yu CH (1999): Some factors affecting bone mineral density
of Korean rural women. Korean Nutr Soc 32(8): 935-945

Lee JY, Chung SC, Cha YJ, Kwon HS, Lee SJ, Sohn IS, Kim SN
(2005):
composition analysis to bone mineral density with generation in

Difference in the relative contribution of body
Korean women. J Korean Soc Menopause 11(3):213-218
Lee RD, Nieman DC (1996): Nutritional assessment. 2nd ed. Mosby,

St. Louis

Lohman TG (1992): Advance in body composition assessment,

current issues in exercise science series. Champaign, IL : Human

Kinetic Publishers
Moon HK, Kim EG (2005): Comparing validity of using body mass
index, waist to hip ratio, and waist circumference to

cardiovascular risk factors of middle aged Koreans. J Korean
Diet Assoc 11(3):365-374

Moon JH, Lee JK, Lee OH, Lee SY, Kim YJ (2001): The association
between indicators of central obesity and bone mineral density in
women. J Korean Acad Fam Med22:192-199

Na HB (2004): Factors affecting bone mineral density in Korean
women by menopause. Korean J Community Nutr 9(1): 73-80

Nam KH, Shin MS, Yoo JH, Bae JJ, Lee SH, Kim SS, Hong YS,
Byun JJ, Park HK (2003): The effect of exercise program during
16 weeks on leptin, HbAlc, BMI and body composition in
middle aged men with obesity and NIDDM. J Sport and Leis
Stu20: 1115-1126

Schmitt SB, Wasserman AG, Muesing RA, Schlesselman SE, Larosa
JC, Ross AM (1985): Lipoprotein and apolipoprotein levels in
angiographically defined coronary atherosclerosis. Am J Cardiol
55(13:Ptl): 1459-1462

Sizer FS, Whitney EN (2000): Nutrition - Concepts and controversies-
8th ed. Wadsworth, USA, pp.2-4

Smalley KJ, Knerr AN, Kendrick ZV, Colliver JA, Owen OE (1990):
Reassessment of body mass indices. Am J Clin Nutr 52: 405-408

Solomon CG, Manson JE (1997): Obesity and mortality: a review of
the epidemiologic data. AmJ Clin Nutr 66(4 suppl): 1044S-1050S

Statistics Korea (2010): The results statistical death and cause of
death. Available from http://www.kostat.go.kr [cited 2011. Aug.
15]

Suh JM, Cho SB (2004): Blood lipid profiles following to abdominal
fat in middle-aged men. Korean Sport Res 15(3): 1596-1604

The Korean Nutrition Society, Ministry of Health & welfare, Korea
Food & Drug Administration (2010): Dietary reference intakes
for Korean (KDRIs), The Korean Nutrition Society, Seoul,
pp-579-583

Wang J, Thornton JC, Russell M, Burastero S, Heymsfields (1994):
Asians have lower percent body fat than whites : Comparisons
of anthropometric measurements. 4mJ Clin Nutr 60: 23-28

Yoo HS, Park SH, Byun JC (2005): Effects of aerobic exercise
training on inflammatory markers and t-PA and cholesterol levels
in obese men. Korean J Phys Educ 44(4): 325-335

Zhao LJ, Liu YJ, Liu PY, Hamilton J, Recker RR, Deng HW (2007):
Relationship of obesity with osteoporosis. J Clin Endocrinol
Metab 92: 1640-1646




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


