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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)

KEY WORDS : nutrient intakes * blood lipids + BMD * percentage of body fat

N 2
[—

S-Zieh= 409 o]Ake] 2 APGIQIel oF HH A
3k g Ja ) 113 5o T E g A g} 1y
oL et Aol o g Hysl glow 7 fHES
A4 20119 9€ 229 "

F49: 20124 1€ 169 =73
Al 20129 249 7Y A

fCorresponding author: Department of Food & Nutrition, Gunsan
National University, San 68 Miryong-dong, Gunsan 573-701, Korea
Tel: (063) 469-4633, Fax: (063) 468-2085

E-mail: hschang@kunsan.ac.kr

g2 7= FAll itk (Hwangbo 5 2002; Nam &
2003; Statistics Korea 2010). o] & S7= 2A3d
2157 (Sizer & Whitney 2000) 3} SE5-Z00] 23} B]
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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
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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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Z (Forearm) ¥} 95 % (Calcaneus) S F73IIth F+
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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]
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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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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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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), &



Table 2. Comparisons of anthropometric measurements and body composition of the subjects according to obesity degree by %fat

Male Female
Variables Normall Over weight Obesity Total Normall Over weight Obesity Total tvalue
(n = 20) (n = 24) (h=15 (n =59 (n = 89) (n = 55) (= 28) n=172)
Age 4850 + 7.56" 5238+ 8.23 4907 £ 7.7 5022+ 7.83 37.88 = 7.94% 4418 £ 8.3%° 4114+ 9.69® 4042 £ 8.80 57.421%%*2
(vears) Fvalue = 1.586 Fvalue =  9.730%**
Height 168.10 553 16633+ 447 16680t 664 16705t 540 158.63 £ 5.06 158.04 =+ 5.17 157.50 £+ 4.38 158.26 + 4.98 11.448%**
(cm) Fvalue = 0.597 Fvalue = 0.623
Weight 65,04+ 7.55% 6858+ 578° 7845+ 1245° 6989+ 9.86 50.97 £ 4.46° 57.22 + 5.36° 63.79 £ 8.17° 55,05 £ 7.25 151.504%%**
ko) Fvalue = 11,224 Fvalue = 64.257***
Soft lean 50.78 £ 558 5020+ 445 51.61 £ 829 50.75+ 591 3624 £ 3.25° 37.32 &+ 346 3849+ 3.87° 36.95 £ 3.50 464.082%**
mass (kg) Fvalue = 0.253 Fvalue =  5.051%*
Fat mass 11.35+ 198 1547+ 1.38° 2255+ 504° 1587t 5.18 12,48 £ 1.84° 18.00 £ 1.99° 23.06 = 4.68° 1584 £ 4.68 0.002
ko) Fvalue = 64.127%%* F-value = 202.119%**
it 1737+ 1.57° 2259+ 1.03° 2908+ 2.85° 2247+ 485 24,45 + 2537 30.73 £ 1.43° 3590 £ 2.69° 28.32 £ 4.92 62.674%**
F-value = 178.223%%** F-value = 316.334***
Waist 7895+ 7.11° 8398+ 457° 9017+ 738 8385+ 7.52 68.74 £ 5.05° 74.28 + 5.40° 80.75 £ 6.57¢ 7247 £ 6.98 112.201%%*
(cm) Fvalue = 13.703%%** Fvalue = 56.479%**
Hip 9453 + 4.94° 9626+ 4.73° 100.75+ 5.60° 9681+ 552 90.06 £ 4.48° 93.86 = 4.60° 99.12 £+ 5.86° 9275+ 577 22.266%**
(cm) Fvalue =  6.794** Fvalue = 40.683***
WHR 0.83 £ 0.06° 0.87 £ 0.05° 089 + 0.04° 0.87 £ 005 0.76 £ 0.49° 0.79 £ 0.04° 0.81 £ 0.05° 0.78 £ 0.05 123.430%%**
Fvalue =  7.106** Fvalue = 14.742%**
RBW 101.86 £ 2.86% 109.00+ 2.46° 117.86+ 6.43° 108.83 + 7.27 97.30 £ 5582 10755+ 6.13° 11851 £ 6.44° 104.03+ 9.82 11.876%**
(%) Fvalue = 70.347%%* Fvalue = 151.914%**
BMI 2294+ 158% 2480+ 158> 2752+ 278 2486+ 260 2025+ 1.32¢ 2291 £ 0.87° 2576 £ 3.30° 2200 £ 2.81 47.415%**
(kg/m?) Fvalue = 23.589%** Fvalue = 94,653%#*
Triceps 1123+ 755 1270 5.30 13.82+ 515 1249 £  6.10 16.03 £ 4.31° 19.52 + 4.99° 23.37 £ 6.63° 18.34 £ 5.63 45.479%**
(cm) Fvalue = 0.795 Fvalue = 25.529%**
Suprailiac 1578 £ 6.79° 18.17 £ 6.39° 2359+ 6.41° 1874+ 7.10 18.25 £+ 5.68° 2258 £ 6.30° 28.41 £ 7.46° 2129+ 7.18 5.572%
(cm) Fvalue =  6.276** Fvalue = 30.423%**
AMCH 2383+ 1.38 2394+ 1.33 2457 £ 229 2406 = 1.64 19.59 £ 0.96° 20.40 £ 1.20° 21.16 £ 1.59° 20.11 £ 1.30 355.499%**
(cm) Fvalue = 0.983 Fvalue = 22,062%*
Am cir® 2829+ 1519 29074+ 1.43° 3222+ 289 2988+ 242 25,55+ 1.07¢ 27.65 £ 1.49° 29.80 = 2.43° 2692 £ 218 76.838%**
(cm) Fvalue = 17.964%%%* Fvalue = 95.061%**
BMIR® 1411.49 + 139.58 1383.41 + 126.13 1421.51 £ 180.16 1402.62 + 144.21 1184.98 + 88.82% 1162.55 + 93.33% 1212.56 + 94.44° 1182.30 + 92.18 183.628%**
(keal) Fvalue =  0.371 Fvalue = 2.869

1) Mean = SD, 2) *: p < 0.05, **: p < 0.01, ***: p < 0.001 by ttest or one-way ANOVA, 3) Different alphabets at the same row are significantly different by Duncan’s multiple

fest (p < 0.05), 4) AMC: Arm muscle circumference, 5) Arm cir; Arm circumference, 6) BMR: Basal Metabolic Rate



Table 3. The daily caloric nutrients and cholesterol intakes, and CPF ratio of subjects according to obesity degree by %fat

Male Female

Variables Normal Over weight Obesity Tofal Nomnal Over weight Obesity Total fvalue

(n=20) (n=24) (n=15) (n=59) (n=89) (n = 55) (n=28) h=172)
Eneigy 2013.47 + 272,119 2101.13 + 387.19% 2341.35 + 419.38° 2132.49 + 377.80 1952.95 + 333.72 2026.66 + 397.77 1913.27 + 328.03 1970.06 + 354.93 2.893**?
(keal) F-value = 3.687* Fvalue = 1.163
Caohyoiale 28892+ 2817V 31912+ 6278 32277+ 4844 309.81 + 51.18 29403+ 6243 30289+ 6802 27652+ 57.09 29401+ 6370 1.723
@ Fvalue = 2.693 Fvalue = 1.601
Protein 10670+ 2667 10154+ 2485 11452+ 2261 10659+ 2506 8556+ 19.61 9068+ 2418 9031+ 2696 8797+ 2244 5334%++
(¢) F-value = 1.250 F-value = 1.066
Fat 5093+ 1803 4755+ 1676 5876+ 2003 5155+ 1830 5043+ 1859 5170+ 1891 5004+ 1542 5077+ 1813 0.282
©) Fvalue = 1.799 Fvalue = 0.110
Cholesterol 31272 + 175419 336,18 + 166.76° 47673 + 219.63° 363.96 + 19270 33152+ 16503 34549 + 217.35 346.31 + 19693 338.40 + 187.37 0.898
(Mg) Fvalue = 3.874* Fvalue = 0.123
Caoohyaigle 5664+ 520 6049+ 678 5835+ 775 5864+ 677 5940+ 766 5931+ 800 5758+ 882 5908+ 7.96 1.055
ratio (%) Fvalue = 2.870 Fvalue = 1.089
Protein ratio 2097 £ 303 1932+ 301 1963+ 228 1996+ 290 1761+ 306 1804+ 407 1876+ 401 1793+ 3.57 15639+
(%) Fvalue = 1.966 Fvalue = 1,119
Fatrafio 2239+ 538 2019+ 571 2203+ 483 2140+ 539 2299+ 696 2265+ 597 2366+ 624 2299+ 652 2.824
(%) Fvalue = 1.039 Fvalue = 0.214
1) Mean + SD

2) *' p<0.05 **: p<0.01, *** p<0.001 by ttest or one-way ANOVA

3) Different alphabets af the same row are significantly different by Duncan’s multiple test (p < 0.05)

(GRRZS



Table 4-1. The percentage of nutrients intakes for the dietary reference intakes for Koreans(KDRIs) of subjects according to obesity degree by %fat

Male Female
Variables Normal Overweight Obesity Total Normal Overweight Obesity Total tvalue
(n=20) (n=24) (n=15) (n=159) (n =289 (n =55 (n=28) (n=172)

Energy 83.89 £ 11.34°"2 8755 + 16.13° 97.56 + 18.50° 8885+ 1574 103.32+ 17.65" 108.36 £ 21.18 10244 + 1850 104.79 £ 19.03 —5,787 %
Fvalue = 3.678*% Fvalue = 1.455

Protein 20529 £ 5491 199.44 £ 50.21 21883 £ 4294 20635+t 4993 18655 £ 43.92 199.61 £ 5285 199.01 £ 62.15 192,75 £ 50.26 1.796
F-value = 0.695 Fvalue = 1.414

Diefary fiber147.90 + 4454 143.69 £ 4595 150.71 £ 49.03 146.90 £ 4556 1563.60 £ 4579 16119+ 49.76 14953 £ 71.67 15537 = 5186 -1.114
F-value = 0.113 F-value = 0.573

Vit A 157.59 £ 50.13 166.10+ 79.16 203.35%+ 7571 17269+ 7093 201.23 + 164.64 201.32 + 149.24 187.65 + 10534 199.05 + 150.86  -1.293
F-value = 2.027 F-value = 0.094

Vi E 14426 £ 53.91° 149.00 + 65.67° 22546 £ 85.30° 166.83 £ 7493 19433 £ 97.49 18320+ 6845 203.86 = 91.59 192.32 + 88.01 -1.991*
F-value = 7.581%*** F-value = 0.556

Vit O 14499 £ 51.16 203.07 £ 1562.17 165,02+ 7638 173.71 £ 110.04 12430+ 47.64 13878 = 5795 14292+ 57.39 131.96 + 53.05 3.84Qk:kk
F-value = 1.615 F-value = 2.003

Vit B, 126.40 £ 43.68 115.04 + 3476 139.08 &£ 55.07 125.00 &+ 43.92 135,06 =+ 4470 13652+ 49.71 14378 £ 66.20 136.95+ 50.10 -1.628
Fvalue = 1.419 F-value = 0.323

Vi B 97.65 £ 2855 10439 £ 39.16 11850 £ 43.15 10569 £ 3728 119.756+ 3599 11887 £ 3859 15890 &+ 188.21 12584 £ 83.33 -1.795

2 Fvalue = 1.383 Fvalue = 2.686

Nacin 14159 £ 32.93% 131.74 + 39.42° 163.62 £ 33.61° 143.18 £ 37.51 142,64 £ 4040 150.44 £ 48.91 14232+ 3581 14508 = 4256 -0.304
F-value = 3.670* F-value = 0.638

Vit B 21329 £ 60.60 198.33 £ 61.71 237.14+ 4155 21327 £ 5805 190.96 £ 4837 20238 £ 7515 190.38 = 48.68 19452 + 58.23 2.136%*

© Fvalue = 2.145 Fvalue = 0.736

Folc acid 11899 £ 57.28 128.05+ 46.42 13838+ 54.43 12760+ 5197 10553 £ 4252 11287 £ 50.13 100.1 £ 43.95 106.99 + 4527 2.903%**
F-value = 0.590 F-value = 0.833

Calcium 133.78 £ 49.04 12638 £ 37.38 12956 = 29.62 129.69 £ 3955 11835+ 4212 11604+ 4541 12075+ 37.30 118.00 £ 4226 1.863
F-value = 0.186 F-value = 0.120

PhosphorLs 229.41 £ 53.30 21212+ 48.44 24289 £ 3521 22580+ 48.14 18928 £ 4420 19320+ 50.82 193.08 £ 50.49 191.156 £ 47.19 4,842
F-value = 2.041 Fvalue = 0.144

on 21412+ 3529 21734+ 60.11 231.68 =+ 4474 219.89 + 4872 13270 = 43.67° 16555 + 73.76° 183.27 £ 144.12° 156143 £ 79.95 6,190 **
F-value = 0.604 Fvalue = 5.833**

Zne 13608 £ 29.97° 11893 + 26.29° 180.29 + 86.44° 140.34 + 5459 12657 £ 5224 16452 + 166.14 13021 + 48.34 139.30 + 103.88 0.074
F-value = 7.186** F-value = 2.436

Sodium 535.69 + 157.50 519.59 £ 165.13 566.99 = 110.63 537.10 = 149.17  390.84 = 115.08 402.11 £ 111.54 37238 £ 9579 391.44 + 110.86 7.932%%x*
F-value = 0.459 F-value = 0.667

Potassium 127.86 £ 31.16 127.34 £ 3259 14546 = 40.60 13212+ 34.62 166.44 = 4919 168.43 £ 4470 15622 £ 39.53 16541 £ 46.27 —5.095%**
F-value = 1.521 F-value = 0.686

1) Mean £ SD, 2) Different alphabets at the same row are significantly different by Duncan’s multiple test (p < 0.05), 3) *: p < 0.05, **: p < 0.01, ***: p < 0.001 by t-test or one-
way ANOVA



Table 4-2. The percentage of nutrients intakes for the dietary reference intakes for Koreans(KDRIs) of subjects according to age

Male

Female

Varidbles <39 40-49 >50 Total <39 40-49 >50 Total A
n=06) (n=15) (n = 38) (n = 59) (n=81) (n=061) (n = 30) n=172
Energy 8655 £ 14.08" 9221 + 1723 87.69+ 1559 8885+ 1574 10041+ 1578¥108.14 £ 20.75° 109.17 £ 21.11° 10479 £ 19.03 Ak
Fvalue = 0.467 Fvolue = 4.037%%
Profein 17344 £ 3544 19922 + 4481 21436+ 5211 20635+ 4993 180.02 £ 43.65° 204.71 £ 52.23° 201.47 £ 55.48° 192.75 £ 50.26 B*
Fvalue =2.014 Fvalue = 4.947%*
Dietary fioer 167.02 = 62.41 14407 £ 4058 14484 £ 4507 14690 £ 4556 14430+ 4490 164.61 = 51.99 165.05 = 62.60 15537 £ 51.86 NS
Fvalue = 0.645 Fvalue = 3.423*
Vit A 166.72 = 61.18 15695t 8227 181.58 67.77 17269 £ 7093 198.65 = 170.91 197.58 = 145.46 202.69 = 106.74 199.05 £ 150.86 NS
Fvalue = 0.835 Fvalue = 0.013
Vit 156.37 £ 89.69 181.07 £ 96.64 16286t 63.76 16683 £ 7493 19414+ 7931 19568 = 104.02 181.88 =+ 77.24 19232 = 88.01 NS
Fvalue = 0.374 Fvalue = 0.290
Vit C 250.46 + 272,63 153.76 =+ 7466 169.46 + 7545 173,71 £ 110.04 122.35 £ 49.82% 133.62 + 46.36®°151.95 + 66.18° 131.96 + 53.05 Axx*,
Fvalue = 1.781 Fvalue = 3.787* AxBE*
Vit B 13558 + 53.66 12899 £ 3569 121.76 £ 46.02 12500 £ 43.92 129.85+ 4325 14231 + 5349 14417 £ 57.85 13695+ 50.10 NS
! Fvalue = 0.332 Fvalue = 1.488
Vit B, 89.86 = 23.96 109.90 + 43.52 10653 + 3655 10569 £ 37.28 11569 + 33.49% 12541 £ 38.15%150.94 £ 175.46° 125.84 = 83.33 A*
Fvalue = 0.638 Fvalue = 2112
Niacin 137.45 = 31.48 14860 295 141.95x 41.51 143.18 £ 37.51 138.17 £ 4497 15250 38.41 148.14 £ 4240 14508 = 42.56 NS
Fvalue = 0.241 Fvalue = 2.064
Vit B 208.66 =+ 26,62 21380 5426 21379+ 63.78 21327 £ 58.05 183.31 £ 4523% 207.18 £ 75.21° 198.33 £+ 455919452 + 58.23 NS
© Fvalue = 0.020 Fvalue = 3.022
Folic acid 11922 £ 41.71 129.19 £ 59.13 12830 51.59 127.60 £ 51.97 96,88 + 41.42° 117.45+ 48.41° 11217 £ 44.29%106.99 + 4527 NS
Fvalue = 0.086 Fvalue = 3.918*
Calcium 12501 £ 44,60 117.75+ 3042 13515+ 41.73 12969 £ 39.55 11843 + 3927 11882+ 3953 115650+ 53.85 118.00 £ 4226 NS
Fvalue = 1.091 Fvalue = 0.072
Prosphorus 219.31 £ 43.61 22498 + 38.16 227.15+ 53.07 22580+ 48.14 18438 £ 4470 19564 £ 4690 199.22 £ 5251 191.16+ 47.19 Ak
Fvalue = 0.069 Fvalue = 1.578
on 187.55 £ 19.17°9 202,40 =+ 36.82%231.91 £ 52.12° 219.89 =+ 48.72 122.08 £ 34.98% 136.40 £ 47.20° 249.03 £ 121.21° 15143 £ 79.95 Ak Bk
Fvalue = 3.774% Fvalue = 47.998##* A
Zinc 148.74 = 41.98 13627 £ 40.68 141.01 £ 61.55 14034 £ 54.59 12529 £ 6538 162.97 = 1563.44 129.79 = 47.03 139.30 £ 103.88 NS
Fvalue =0.111 Fvalue = 2.455
Sodium 432,86 £ 92.07 52435 + 155,60 558.59 + 149.24 537,10 + 149,17  365.14 £ 99.62° 406.01 £ 111.79%® 427.90 £ 122.33° 391.44 £ 110.86 kxR Btk
Fvalue = 1.979 Fvalue = 4.723**
Pofassium 13233 £ 3294 12758 £ 40.69 13388+ 33.08 13212+ 3462 10520+ 25979 119.79 £ 34,78° 117.77 £ 36.48° 112.68 £ 31.97 Ak*
Fvalue =0.173 Fvalue = 4.201*

1) Mean £ SD, 2) A: effect of gender; B effect of age; A*B: inferaction of gender and age; NS: not significantly different; *: p < 0.05, ** p < 0.01, ***; p < 0.001 by two-
way ANOVA, 3) Different alphabets at the same row are significantly different by Duncan’s multiple test (p < 0.05), 4) *: p < 0.05, **: p < 0.01, ***: p < 0.001 by one-way ANOVA
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Table 4-3. The percentage of nutrients intakes for the dietary reference intakes for Koreans(KDRIs) of female subjects according to age

Nomnoal Overweight Obesity
Vericles <39 40-49 250 Total <39 0-49 250 Total <39 0-49 250 Total mA
n=52 n=29 n=8g n=289) n=15) (n=2¢) n=14 (n=55) n=14 n=¢ n=9 n=29

Erergy 101,03+ 15507 10745+ 1647 10072+ 3017 10306+ 1772 10439+ 1311 10907+ 2653 11073+ 17.82 10836+ 21.18 93.67 £ 1850 107.66 £ 13.31°115656 £ 13.12°103.26 £ 1831 B+
Fvalue = 1319 Fvalue = 0352 Fvolue = 4.881%4

rofein 18233 £ 39256 19709+ 4822 17054+ 5353 18591 4409 17177+ 46.29° 203.62+ 46.89°217.69+ 59.85° 199.61 + 5285 179.67 £ 5842 24612+ 7885 20384+ 3584 201.60% 61.77 B
Fvalue = 1.675 Fvalue = 3.190* Fvalue = 2.692

! 15075+ 4327 16309+ 4853 14299+ 49.95 153.95+ 4565 14229+ 4044 16420+ 5191 17309+ 51.78 161.19+ 49.76 12073+ 5083 17369+ 7519 17380+ 9195 14822+ 7270 B*

Difaryfoer Fvalue = 0969 Fvalue = 1.562 Fvalue =1.919

ViA 19340 + 15699 229.43 + 19456 14559 + 53.34 200.23 + 16399 242.72 + 26407 17488+ 7077 20641 £ 9453 201.32 + 149.23 17218+ 80.27 13823+ 31.11 259.50 + 147.56 19051 + 106.23 NS
Fvalue = 1.004 Fvalue = 0938 Fvalue = 3.011

ViE 19508 + 8567 207.33+ 117.81 16076+ 94.45 19560+ 9768 19214+ 6514 17606+ 7355 18653 £ 66.05 18320+ 6845 19251 £ 71.31 221.08+ 14321 19632+ 8288 199.99+ 9097 NS
Fvalue = 0.778 Fvalue = 0.267 Fvalue =0.199

vic 11696+ 4470 12713+ 4417 15150+ 6759 123.69+ 4773 11871+ 4099 13994+ 49.88 15454+ 7752 13878 £ 57.95 147.85+ 7052 13868+ 4493 14727+ 4341 14564+ 5661 NS
Fvalue = 2175 Fvalue = 1.462 Fvalue = 0.054

Vi 13439+ 4705 13508+ 41.36 13275+ 4737 13445+ 44.82 12225+ 2624 14780+ 6430 13139+ 3539 13652+ 49.71 11990+ 41.68 15439+ 6087 18258+ 8844 14614+ 6625 NS
Fvalue = 0.009 Fvalue = 1.321 Fvalue = 2.547

Vig, 12001 £ 3492 12286+ 3545 10473+ 4335 11946+ 3590 10088+ 27.81 12642+ 4307 12279+ 3617 11887+ 3859 11395+ 3041 13350+ 33.40 259023+ 34325 161.34 % 191.34  A* B* AsB**
Fvalue = 0.894 Fvalue = 2174 Fvalue = 1.576

Nach 14272 £ 4574° 14891+ 3659° 11493+ 31.86° 14194+ 4073 12996+ 61.23 15601 + 4355 15964+ 4234 15044+ 4891 12880+ 3142 18525+ 2575 16250+ 3549 14466+ 34.23 NS
Fvolue = 2494 Fvalue = 1.717 Fvalue = 3.247

Vis, 18871+ 4574 19500+ 5307 18852+ 5006 19072+ 48.15 18140+ 4617 219.72+ 10030 19365+ 37.30 20238+ 7515 16374+ 39.38° 21375+ 3151° 21874+ 5483 191.16+ 49.44 B*
Fvalue = 0.166 Fvalue = 1.336 Fvalue = 5.089*

Folc acid 10059+ 4081% 12008+ 4451° 8456+ 31.38°10527 £ 4236 9389+ 4556 11833+ 5494 12095+ 4432 11287+ 5013 8531+4010 101.12+ 4131 12669+ 4764 10078+ 44.63 NS
Fvolue = 3.334* Fvalue = 1.378 Fvalue =2.217

oo 12132+ 4360 11753+ 4004 10054+ 3853 11802+ 4201 11311+ 2761 11230+ 3603 12446+ 67.67 11604+ 4541 11262+ 31.82 15220+ 4082 11442+ 3566 12195+ 3746 NS
Fvalue = 0940 Fvalue = 0.380 Fvalue = 2.888

Phos 18900+ 4370 19225+ 4480 17655+ 3837 18881+ 44.17 17655+ 3837 19214+ 4810 20944+ 6148 19320+ 5082 17428+ 5480 22662+ 4826 20420+ 3096 19478+ 5063 B*

-phors Fvalue = 0426 Fvalue = 1.609 Fvalue = 2.704

ion 12207+ 26.73° 13316+ 5001° 19343+ 31.29° 13278+ 4343 12822+ 60.58° 13544+ 40.19° 24526+ 6504° 16555+ 73.76 11551 £ 29.15° 156.10 = 63.27° 319.10 + 212.81° 184.86 + 146.61 A:i‘Bliii*
Fvalue = 13.196*** Fvalue = 24.946*** Fvalue = 7.315%*

Ine 12018+ 21.89% 144.156+ 83.06° 10208 + 147.38° 126,09 + 52.14 157.39 + 147.38 18896 + 21952 13256+ 3608 16452+ 166.14 11114+ 2612 14561+ 4562 15544+ 6667 13192+ 4838 NS
Fvalue = 3.177* Fvalue = 0570 Fvalue = 2.695

Sodim 381.91+ 101.25 41094 £ 12899 367.21 + 11487 389.79 £ 114.87 32902+ 89.42° 399.96 + 92.09° 469.42 + 120.27° 402.11 + 11164 33698+ 9313 407.40 + 11622 413.14+ 7028 37520+ 96.43 B
Fvalue = 0.784 Fvalue = 7.307* Fvalue =2.150

Pota 10845+ 2703 12020+ 3566 101.61+ 2450 11155+ 3121 10078+ 2348 120468+ 3688 12040+ 3880 11553 £ 3509 9694+ 2318 11413+ 2412 13023+ 4054 11062+ 31.89 B*

-ssum Fvaue = 0.199 Fvaue = 1.704 Fvalue =3.213

1) Mean £ SD, 2) A: effect of obese index; B: effect of age; A*B: inferaction of obese index and age; NS: not significantly different; *: p < 0.05, **: p < 0.01, ***: p <0.001 by two-way ANOVA, 3) Different clphabets at the same row are
significantly different by Duncan's multtiple test (p < 0.05), 4) * p <0.05, **: p <0.01, *** p <0.001 by one-way ANOVA
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Table 5-1. Comparison of blood lipids, blood glucose and blood pressures of subjects according fo obesity degree by %fat

Male Female
Variables Normal Over weight Obesity Total Normal Over weight Obesity Total tvalue
(n = 20) (n = 24) (n=15) (n = 59) (n = 89) (n = 55) (n = 28) (n=172)

e 138.80 + 69.28" 150.92 + 67.66 185.00 = 105.69 155.47 = 80.09 136.00 + 70.97 148.47 + 77.38  147.75 + 72.99 141.90 + 73.22 1.438
(mg/al) Fvalue =1.518 Fvalue = 0.597
1c 187.15 + 31.563 187.54 + 33.47 183.40 = 50.34 186.36 £ 37.21 173.61 + 33.77% 192,87 + 39.42° 20507 + 41.67° 184.89 + 38.79 0.064
(mg/dl) Fvalue = 0.062 Fvalue = 9.593#xx?
HDL 4545+ 11.75 4071 £ 13.19 39.87 + 1396 4210+ 1293 5354 + 1352  53.33 + 1307  51.71 + 1501  53.17 + 13.56 20,966+ %+
(mg/al) Fvalue = 1.035 Fvalue = 0.196
DL 11410 + 33.57 116,58 + 34.55 104.20 = 52.13 112,59 £ 39.04 9053 + 33.89° 109.75 + 37.89° 124.43 + 37.8° 102,19 + 37.96 3.251
(mg/dl) Fvalue = 0.478 Fvalue = 11.313%#*
VLDL 27.84 + 13.87 30.25+ 13.35 37.33% 21.85 31.23 £ 1621 2717+ 1417 2980+ 1540  29.68 = 14.69  28.42 + 14.62 1.537
(mg/al) Fvalue =1.575 Fvalue = 0.672

436+ 1.24 505+ 203 496+ 213 479+ 183 337+ 083° 382+ 1.19° 422+ 1.14° 365+ 105 34.419%%+
TeHRL Fvalue = 0.864 Fvalue = 8.688%**
Risk 910+ 661 1485+ 1010 9469+ 794 1158+ 880 089+ 1.43° 263+ 278 219+ 261° 166+ 229  183.907+*
(%) Fvalue = 2.988 Fvalue = 12,168+
Boodglucose 9605 % 1479 10113 £ 2123 9493 £ 1561 9783+ 1780 8104+ 863" 8284+ 1054° 89.00 £ 1287° 8291 + 10.36 60.919%%+
(mg/al) Fvalue = 0.702 Fvalue = 6.695%%*
SRP 12590 + 16.26 131.00 + 14.84 131.67 = 18.33 129.44 £ 16.18 107.75 + 11.73° 117.62 £ 156.75° 11214 + 11.89° 111.62 + 13.82 66.796%%*
(mmHg) Fvalue = 0.726 Fvalue = 9.559%+
DBP 8410+ 11.29 8696+ 942 8573+ 1129 8568+ 1045 7136+ 865° 7773+ 1206° 7439+ 8.18% 73.89 + 10.16 58.329%+
(mmHg) Fvalue = 0.400 Fvalue = 7.212%%x
1) Mean + SD

2) **: p < 0.01, ***: p < 0.001 by t-test or one-way ANOVA
3) Different alphabets af the same row are significantly different by Duncan’s multiple test (p < 0.05)
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Table 5-2. Comparison of blood lipids, blood glucose and blood pressures of subjects according fo age

Male Female
Variables <39 40 - 49 >50 Tofal <39 40 - 49 >50 Tofal AQB_,%C\J,VA
n=06) (n=15) (n = 38) (n=59) (n=281) (n=61) (n = 30) n=172)

e 157.50 + 73.44" 148.47 + 84.89 157.92 + 81.07 155.47 + 80.09  131.27 + 69.75% 134.85 + 61.19° 184.93 + 90.07° 141.90 + 73.22 NS?
(mgydL) Fvalue = 0.075 Fvalue =  6.741%*%
1c 161.33 + 17.77 192,27 + 46,94 187.97 + 3429 18636 + 37.21 17023 + 36.70° 197.11 + 34.27° 199.60 + 39.88° 184.89 + 38.79 B
(mg/al) Fvalue = 1.615 Fvalue = 12.431%%*
HDL 4367 £ 1115 4840+ 11.65  39.37 £ 1303 4210+ 1293 5305+ 1352  53.69 + 13.30 5247 + 14.62  53.17 + 13.56 A
(mg/al) Fvalue = 2.843 Fvalue = 0.087
DL 8633 + 22,19 117.00 + 4650 11500 + 37.13 11259 + 39.04  91.15+ 32.74° 113.00 + 38.88° 110.03 + 41.97° 102.19 + 37.96 B*
(mg/dl) Fvalue = 1.554 Fvalue =  7.000%**
VIDL 3167+ 1467 2980+ 17.28  31.73+ 1640 3123 + 1621 2626 + 1395% 27.08 + 12.25%° 36,97 + 17.93° 2842 + 14.62 NS
(mg/al) Fvalue = 0.076 Fvalue =  6.678%*

387+ 0.99 402+ 1.07 524 + 202 479+ 1.83 334+ 088° 384+ 100° 408+ 135 365+ 1.05 Ak B
TeHRL Fvalue = 3.546* Fvalue =  7.443%***
Risk 192+ 209° 496+ 301° 1573+ 818 1158+ 8.80 020+ 0.38° 200+ 1.65° 491+ 276 166+ 229  AkkkBrxs
(%) Fvaue = 19.974+ Fvalue = 106,128+ A
Bood Glucose 87.00+ 4779 9133+ 819% 10211+ 20.33° 9783+ 17.80 8127+ 9.80° 8308+ 9.66® 8700+ 1228° 8291 + 10.36 A BEEE
(mg/dl) Fvalue = 3.478%* Fvalue =  3.453*
SRP 12133+ 698 12440 £ 1597 13271 £ 1659 129.44 + 1618  106.75 + 10.11° 111.85 + 14.48° 124.30 + 13.32° 111.62 £ 13.82 A Brsx
(mmHg) Fvalue = 2.364 Fvalue = 22.010%**
DBP 7817 £ 6.43° 8333+ 1086® 8779 + 1025° 8568 + 1045 7175+ 859° 7390+ 11.31° 7963+ 9.64° 7389 + 10.16  A%** e
(mmHg) Fvalue = 2.879 Fvalue =  7.058%**
1)Mean + SD

2) A: effect of gender; B: effect of age; A*B: interaction of gender and age; NS: not significantly different; *: p < 0.05, **: p < 0.01, ***: p < 0.001 by two-way ANOVA
3) Different alphabets af the same row are significantly different by Duncan’s multiple test (p < 0.05)
4) *: p < 0.05, **: p < 0.01, ***: p < 0.001 by one-way ANOVA
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Table 5-3. Comparison of blood lipids, blood glucose and blood pressures of female subjects according to age

Nomnal Overweight Obesity
Varicbles <3 40-49 >50 Total <39 40-49 >50 Total <% 20-49 >50 Total AﬁvécvyA
n="52 (n=29) n=8) (n=189) (h=15) (n=26) (=14 (n=155) (n=14 n=9) n=8) (n=28)

TG 13408 + 7423 12303 + 4394° 19550 + 103.3¢" 13600 7097 11840 + 5405° 150,31 & 75.13% 177.29 + 94.47° 148.47 + 17.38 134,64 + 7030" 12500 + 6098 187.75+ 7809 147.75+ 7299 B
(mg/at) Fvalue = 3503+ Fvaue = 2.205 Fvalue = 1.823
1 16623 + 33.85" 19052+ 31.67° 16025+ 1350° 17361 % 3377 16560+ 30.85° 197.69 + 35.26° 21314 % 41.18° 192.87 + 39.42 19007 + 4752 22650 + 31.36 21525+ 2899 206507 + 41.67 A=,
(mg/al) Fvalue = 6147+ Fvalue = 6.859* Fvaue = 2.096 B
HDL 5404+ 1372 5314+ 1367 5175+ 1316 5354+ 1352 5267+ 1176 531941237 5429+ 1628 5333+ 1307 4979+ 1490 5850+ 1674 5000+ 1435 5171+ 1501 NS
(mg/d) Fvaue = 0.116 Fvaue = 0.056 Fvalue = 0.768
oL 8535 + 27.19% 10569+ 39.98° 6925+ 3147° 9053+ 3389 89.20+ 3431° 11427 + 3603° 12336+ 383¢° 10975 + 37.89 11479 + 4108 14283 + 3620 12750+ 31.16 12443+ 3786 Aw+s, B
(mg/at) Fvalue = 5.621%* Fvalue = 3.613* Fvalue = 1.208
ViDL 2681 £1479° 2455+ 885" 3900+ 206 2717+ 1417 2367+ 1095 3027+ 1484 3550+ 1880° 2980+ 1540 2700+ 1415 2550+ 1303 3750+ 1548 2968+ 1469 B+
(mg/al) Fvolue = 3.489% Fvdue = 2262 Fvadue = 1.693

317+ 066 374+ 090 331+ 114 337+ 083 328+ 098 389+ 110° 425+ 14 382+ 119 407+ 114 410+ 110 456+ 125 422+ 134  Aw B
o Folue = 4,830+ Foue = 2,642 Fvolue = 0.494
Risk 011+ 017° 152+ 107° 366+ 246° 089+ 143 042+ 071° 251+ 212 523+ 3170 263+ 278 029+ 039° 207+ 112 563+ 207° 219+ 261 AskBee
(%) Fvalue = 59.341#+ Fvalue = 17.506*+ Fvalue = 47.276++
Bood 7933+ 700 8338+ 1048 8375+ 878 8104+ 863 8027+ 812 8288+ 972 8550+ 1390 8284+ 1054 8957+ 1521 8250+ 561 9288+ 1151 8900+ 1287  A*
%ﬁgﬁ? Fvaue = 2574 Fvaue = 0.890 Fvalue = 1.185
P 10540+ 9.74° 107.83+ 12.36° 12275+ 11.44° 107.75+ 1173 110,60+ 12.30° 117.12 + 1572% 12607 + 1605° 11762+ 1575 10764+ 828° 10850 % 13.10° 12275+ 107111214+ 11,89 A*, B+
(mmHg) Fvolue = 8945+ Foue = 3.897* Fvolue = 6,187+
Dep 7038+ 760° 7086+ 978 7950+ 741° 7136+ 865 7520+ 1123 7758+ 1241 8071+ 1245 77.73+1206 7314+ 829 7267+ 1023 7788+ 603 7439+ 818 Bt
(mmHg) Fvalue = 4.204* Fvaue = 0.754 Fvalue = 1,022
1) Mean * SD

2) A: effect of obese index; B: effect of age; A*B: interaction of obese index and age; NS: not significantly different; *: p < 0.05, **: p < 0.01, *** p < 0.001 by two-way ANOVA
3) Different alphabets af the same row are significantly different by Duncan’s multiple test (p < 0.05)
4) *: p <0.05, ** p <0.01, ***; p <0.001 by one-way ANOVA
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Table 6-1. Bone mineral density and T-scores of subjects according to obesity degree by %fat

Male Female
Variables Normal Over weight Obesity Total Normal Over weight Obesity Total tvalue
(n = 20) (n=24) (n=15) (n =59 (n=289 (n = 55) (n=28) n=172)
Fg/icr’gl]‘ BMD 052 + 0.05" 050+ 005 054+ 008 0524006 039+ 005 039+ 006 039+ 006 039 £ 006  15.262%%%2
Fvalue =1.913 Fvalue = 0.010
%’/f:]’;‘fus BMD 0.64 + 0.07 060+ 007  064+011 063+ 008 049+ 008 050+ 008 051 +008 050+ 008 10447+
Fvalue =1.314 F-value = 0.426
Mean BMD
(g/cm?) 0.58 £ 0.04 0.55 + 0.05 0.59 £ 0.09 0.57 £ 0.06 0.44 £ 0.06 0.44 £ 0.06 0.45 + 0.07 0.44 £ 0.06 13.890%*x*
Fvalue = 1.892 Fvalue = 0.158
Forearm T-score -0.99 + 0.87% -126+ 0.79° 040+ 098 -095+ 092 -1.46=* 1.04 -1.38 £ 1.02 -1.39 £ 103 -1.42+1.03 3.120%*
Fvalue = 4.581% Fvalue =0.116
Calcaneus T-score 0.33 £ 0.99° -0.15+ 1.01° 0.63 + 1.33° 021 £1.12 0.03 £ 1.20 0.08 £ 1.11 029+ 1.14 0.08 £ 1.16 0.718
Fvalue = 2.564 F-value = 0.528
Mean T-score -0.33 £ 0.68° -0.71 £ 0.7¢° 012+ 1.0 -037+088 -072+ 098 -0.65 + 0.94 -0.55 £ 1.01 -0.67 £ 0.97 2.084*
Fvalue = 4.559%* F-value = 0.311
1) Mean = SD, 2) *: p < 0.05, ** p < 0.01, ***: p < 0.001 by t-ftest or one-way ANOVA
3) Different alphabets af the same row are significantly different by Duncan’s multiple test (p < 0.05)
Table 6-2. Bone mineral density and T-scores of subjects according fo age
Male Female
Variables <39 40 - 49 >50 Total <39 40-49 >50 Total 2-way ANOVA
(n=6) (n=15) (n=38) (n=59) (n=1281) (n=261) (n = 30) n=172)
Forearm BMD 0.53 + 0.06" 0.54 + 0.08 0.51 + 0.05 0.52 £ 0.06 0.38 £ 0.05 0.40 £ 0.05 0.38 + 0.08 0.39 + 0.06 Ax#x2)
(glem?) Fvalue =1.110 Fvalue = 2.014
Calcaneus BMD 0.62 £ 0.06 0.65 £ 0.11 0.62 £ 0.07 0.63 £ 0.08 0.49 + 0.08 0.51 £ 0.07 0.50 = 0.09 0.50 + 0.08 Ak
(g/em?) Fvalue = 0.983 Fvalue = 1.311
Mean BMD 0.57 £ 0.05 0.59 = 0.09 0.56 + 0.05 0.57 £ 0.06 0.43 £ 0.06 0.45 £ 0.05 0.44 + 0.08 0.44 + 0.06 Ak
(glem?) Fvalue = 1.274 Fvalue = 1.876
-0.84 £ 1.05 -0.48 + 0.94 -1.15 £ 0.83 -095+ 092 -1.58 %+ 0.98 -1.19 £ 0.92 -1.44 + 1.26 -1.42 + 1.03 Ak, B
Forearm T-score
F-value = 3.130 F-value = 2.608
-0.01 £ 0.86 0.76 £ 1.28 0.03 + 1.04 021 £112 -005+£1.16 0.28 £ 1.04 0.05+ 1.34 0.08 + 1.16 B*
Calcaneus T-score
F-value = 2.599 F-value = 1.375
~0.43 + 0.87%9 014+ 1.03* -056+ 0.76° -037+ 088 -0.82+ 0.96 -0.46 £ 0.83 -0.70 £ 1.19 -0.67 £ 0.97 A%, B*
Mean T-score
Fvalue = 3.807*% Fvalue = 2.436

1) Mean * SD, 2) A: effect of gender; B: effect of age; A*B: interaction of gender and age; NS: not significantly different; *: p < 0.05, ** p < 0.01, *** p < 0.001 by two-way

ANOVA, 3) Different alphabets af the same row are significantly different by Duncan’s multiple test (o < 0.05), 4) *: p < 0.05 by one-way ANOVA



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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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
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Zo] AlA AFA 9} Fe] dABAT}E A YERGT) o=
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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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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
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