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Abstract

The purpose of this study was to compare nutrient intakes, blood lipids and bone density of male(n=69) and female(n=71)
according to the obesity index by %Fat. The average energy intakes of obesity group was higher than normal group
in male & female(p<0.001). The protein and fat intakes among three energy nutrients for male were higher than normal
group(p<0.05~0.01), and carbohydrate intake of obesity group in female was higher than the other groups. TG, TC/HDL,
blood glucose, blood pressure in male were higher than female(p<0.01 ~0.001), but HDL in male was lower than
female. TC/HDL and diastolic blood pressure of obesity group were higher than normal group in male(p<0.05), but
had not significant in female. Blood glucose in male was higher than female(p<0.001). T-score of forearm(=-1.26)
and calcaneus(=0.42) for female were lower than male(=-0.63, 0.83), and T-score of calcaneus for obesity group(=1.03)
in female was higher than normal group(=0.10). The T-score of forearm for obesity group in female was higher than
the other group, but was not significant. These results suggest that ratio among three energy nutrients was kept balance
for obesity group, especially, fat must be reduced in male than female, carbohydrate will be reduced in female than
male to prevent obesity. Nutritional education for treatment obesity to prevent hyperlipidemia and arteriosclerosis is
important for male too. T-score of forearm was lower than calcaneus in female, so exercise with arm than leg would
be required to accumulate calcium in bone and to increase muscle to prevent osteoporosis.
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(Table 1) Proportion of obesity indices of the subjects

N(%)
Indices Criteria Male Female 2 -value
(n=69) (n=71) (p)

BMI Underweight <18.5 1 (14) 7 (9.9

Normal 18.5-<23 26 (37.7) 49 (69.0)

25.637

Overweight 23-<25 17 (24.6) 9 (12.7)

Obesity >25 25 (36.2) 6 (8.5)
RBW Underweight <90 3 (43) 13 (18.3)

Normal 90-<110 49( 71.0) 44 (62.0)

Overweight 110-<120 13 (18.8) 12 (169) 7%

Obesity > 120 4 (5.8) 2 (2.8)

Male Female

%Fat Underweight <10 <18 1 (14) 0 (0.0)

Normal 10-<20 18-<28 35 (50.7) 35 (49.3) 1.149

Overweight 20-<25 28-<33 21 (30.4) 22 (31.0)

Obesity > 25 >33 12 (17.4) 14 (19.7)

BMI: body mass index = body Weight(kg)/height(m)2

RBW: relative body weight = body weight(kg)X100/standard weight(kg)

%Fat: percentage of body fat

**%: Significantly different at p<0.001 respectively by 2 -test
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(Table 2) Comparisons of anthropometric measurements and body composition of the subjects according to
obesity degree by %Fat

Male Female
Over . Over .
Normal weight Obesity Total Normal weight Obesity Total t-value
n=36 n=12 n=69 n=35 n=14 n=71
(n=36) (n=21) (n=12) (n=69) (n=35) (n=22) (n=14) (n=71)
Height 175.44 175.71 174.50 175.36 162.66 161.09 162.29 162.10
(cm) 45.65 45.13 43.40 45.12 4430 +4.74 45.76 +4.73 1594
F-value = 0.219 F-value = 0.749
Weight 68.82 79.11 84.58 74.69 51.71 55.82 64.39 55.48
(kg) +9,02° 4858 4648 +10.58 +4.68" +5.56° 1917 +7.65 12338
F-value = 19.521 F-value = 22.056
Soft lean 54.50 5843 56.96 56.12 36.34 36.40 39.14 36.91
mass(ke) +639 +6.08 +3.63 +6.10 +3.09° 336" +4.59° +3.63 273"
F-value = 3.062 F-value = 3.542°
Am cir 2747 30.55 32.79 29.33 24.93 26.48 29.00 2621
(cm) 218" £217° £1.57° 4294 £1.18" +1.59° 42.63° 4226 7054
F-value = 34.289 F-value = 30.043 "
o4Fat 16.15 21.96 2878 20.11 25.29 30.71 35.32 28.95
oba .57 +1.42° +3.05° +5.31 247" +1.31° +2.20° +4.49 110635
F-value = 135542 F-value = 122247
RBW 98.50 107.83 119.29 104.96 92.90 102.16 113.09 99.75
(%) +5.82° +3.09° 45.35° 49.26 +6.69" +7.61° 49.09° +10.74 3070
F-value = 80.674 F-value = 38.007
BMI 22.30 25.60 27.75 24.25 19.53 21.51 24.43 21.11
(kg/m?) 42,09 £.18 +1.63¢ 42,97 +1.44° +1.81° 43.15° £2.71 6541
F-value = 38.280 F-value = 31.150
Abdominal fat 0.81 0.85 091 0.84 0.78 0.82 0.86 0.81
rate +0,03" +0.02° +0.03° +0.05 +0.02° +0.02° +0.04° +0.04 4025
F-value = 64.124" F-value = 47.962"
Waist 78.33 87.40 92.75 83.60 65.30 69.70 76.29 68.83
(cm) +6.84° +723° +7.66° 49.10 +3.83° +4.29° +9.07° +6.75 10.931
F-value = 22.881 F-value = 21.407
Amount of
oht 0.98 -5.78 -13.68 3.63 4,01 112 754 0.15
weig +423° 247 +3.81° +6.64 +3.86" +4.26° +5.68° +6.20 3478
control(kg)
F-value = 74.010 F-value = 36.010
Amount of fat 0.66 -6.35 -13.72 -4.66 25 429 9.73 337
control(kg) 4220 +1.87° 43.76° 45.45 42.00° 42.24° +3.84° +4.41 -1.545
F-value = 135293 F-value = 72.709
Amount of
1 1.72 0.54 0.03 1.07 426 3.38 2.11 3.58
muscie 2660 +122® +0.12° 2,14 +2.30° 291 240" 2,61 6215
control(kg)
F-value = 4.043 F-value = 3.444
1) MeantSD

Arm cir: Arm circumference

*, Fx 0 HFEE Significantly different at p<0.05, p<0.01 and p<0.001 respectively by F-test or t-test

a, b, c: Values with different letter within the same column are significantly different each other by ANOVA, Duncan's

multiple range test at p<0.05

- 747 -



(o]
ro

Zasinlsts|x| w23 45 2014

2, AU MF AEY % Az oggke '12 KNHANES V-39 2J5hd 14 o]
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(Table) 3 The daily energy, caloric nutrients and fatty acids intakes of subjects

Male Female
Over . Over .
Normal . Obesity Total . Obesity Total t-value
weight weight
(n=36) (n=12) (1=69) (n=14) (n=71)
(n=21) (n=22)
Energy  2209.16 243272 2556.03 2337.52 184801 205868  1854.06
(keal) +196.91° +26449°  £19929"  +258.66 419991 +233.83°  +233.83  11.608
F-value =14.019 " F-value =8.988
Carboh-y ~ 309.48 308.56 330.78 312.90 230.72 280.07 240.98
drate (g)  +57.06 +79.05 +60.14 +64.56 +56.06"  +45.49 £57.70 6955
F-value =551 F-value =4.392°
Protein 81.08 104.59 102.15 91.90 73.28 75.18 72.61
©) +20.65" +40.96° +27.68° +31.10 +16.42 +14.03 £1859 4469
F-value =5.136 F-value =.249
Fat 67.73 81.12 90.98 75.85 61.90 66.14 6110 .
) 423.99" +33.28% +31.19° 42938 £21.42 +13.64 +18.85 '
F-value =3.550" F-value =877
Choles
erol 436.90 51537 603.45 489.74 406.08 370.46 394.00
-tero
() +304.85 +316.99 +274.56 +305.85 432140  +209.12  4343.15 1741
mg
F-value =1.460 F-value =.046
TFA 35.06 37.33 39.12 36.46 31.29 38.39 29.93
(2 423.57 +31.34 +25.48 426.12 420.55 +31.92 2164 1611
F-value =.123 F-value =1.823
SFA 11.55 12.73 13.50 12.25 10.10 12.81 9.86
(g +8.98 +13.07 +11.20 +0.86 +8.20 +11.06 +8.33 1.481
F-value =.179 F-value =1.349
MUFA 13.39 14.72 1442 13.97 1193 16.06 11.54
(2 +0.96 +14.29 +10.45 +11.54 +8.51 +18.73 +10.87 1298
F-value =.100 F-value =1.908
PUFA 10.11 9.88 11.20 1023 9.25 9.51 8.52
(2 £6.04 £5.39 +8.28 +6.22 +4.87 +5.89 .67 184
F-value =.181 F-value =1.180
Dietary
16.09 18.64 20.81 17.69 15.83 17.52 15.85
fiber b b
@ £5.34° £5.77° 49.35 +6.48 £5.77 +6.72 +644  1.687
g
F-value =2.857 F-value =.646
1) Mean + SD

TFA: Total fatty acid, SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid
*, ok ork Significantly different at p<0.05, p<0.01 and p<0.001 respectively by F-test or t-test
a, b, c: Values with different letter within the same column are significantly different each other by ANOVA, Duncan's multiple

range test at p<0.05.
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el A AFhee @ IS
(KDRIs; Dietary Reference Intake for Koreans. The
Korea Nutrition Society 5 2010)3} H]n/gt A3} <Table
4>9} B},

AF e Y 27 HeF7d7o] 89.9%, 88.3%
29U 3te] Ao} Ae) gglen] YU BE v
= 4Ag0] BJTHp<0.001). TR HAEL P}
ST EHPp<0.01), H3) Ale] A HATE
ujghzo] AR £kt (p<001), otk 7t 3t
o o]} §igich. ¥ B 4L 12 KNHANES
V-39l 23} 19~29A4] FA} 172.4%, A} 139.1%A33L
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60 4 56.2
522 2413 52.1 oo 52.01
51.7 . . 50.2 .
50 -
40 -
317
30.3
20 - 277 294 888 29.7 29.7 9.72 B Carbohydrate
M Protein
20 - 6 6 M Fat
10 -
0
MNormal Overweight Obesity Total MNorm al Overweight Obesity Total
(%) Male Female

[Figure 1] Proportion of energy intake derived from carbohydrate, protein and fat,
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(Table 4) The percentage of nutrients intakes for the dietary reference intakes for Koreans(KDRIs 2010) of subject

Male Female
Normal \x(/z\i]eﬁt Obesity Total Normal \x(/)e\i]elrlt Obesity Total t-value
(n=36) (n=§1) (r=12) (n=69) (n=35) (n=2g2) (n=14) (r=71)
Ener 89.9? 93.57 . 98.3 1b 89.90 84.57 88.00 98.03 . 88.29
&y +7.57"% +10.17 +7.66" +9.95 +9.96" +9.52° +11.05 +11.13 .905
F-value = 14.019 F-value = 8.988
Protein 147.41a 190.16b 185.73b 167.09 142.31 146.55 150.36 145.22 .
+37.55 +74.48 +50.33 +56.55 +43.11 +32.84 +28.05 +37.18 2712
F-value = 5.136 F-value = .249
Dietary 64.38 74.56 83.23 70.76 75.96 79.13 87.60 79.24
fiber +21.34° £23.09% £3741° +2591 +33.92 +28.85 +33.59 +32.21 -1.714
F-value = 2.857 F-value = .646
Vit. A 87.13 108.62 120.91 99.54 91.77a 129.84b 133.91b 111.87
: +51.28 +72.41 +71.40 +62.51 +44.25 +62.17 +75.01 +59.64 -1.194
F-value = 1.664 F-value = 4.317
Vit. E 150.51 127.86 176.41 148.12 136.90a 159.27a 213.41b 158.92
: +77.98 +59.13 +121.71 +82.62 +70.37 +69.21 +105.45 +82.12 =775
F-value = 1.364 F-value = 4.815
Vit. C 51.81 60.77 67.52 57.27 60.05 58.95 78.66 63.38
: +32.36 +32.33 +32.33 +36.67 +34.30 +39.41 +56.67 +41.14 -.926
F-value = .963 F-value = 1.215
Vit. B, 128.72 156.01 145.34 139.92 108.95 109.51 134.06 114.08 .
g +50.35 +60.11 +49.83 +54.04 +45.49 +29.58 +55.10 +43.95 3.109
F-value = 1.806 F-value = 1.849
Vit. B, 79.43a 93.51ab 105.74b 88.29 95.58 86.67 105.26 94.73
: +37.17 +37.27 +37.57 +38.10 +50.34 +29.03 +62.91 +47.56 -.882
F-value = 2.539 F-value = .658
Niacin 125.96 161.71 171.30 144.72 118.23 113.62 131.05 119.33 .
+67.04 +87.68 +75.91 +76.86 +57.95 +41.02 +46.58 +50.76 2.313
F-value = 2.399 F-value = .514
Vit. Be 229.18 166.37 200.73 205.12 134.93 147.90 157.09 143.32
-0 +563.86 +74.55 +104.75 +409.67 +60.14 +47.54 +68.67 +58.23 1.258
F-value = .153 F-value = .819
Folic acid 50.37 56.61 51.97 52.55 5045 56.33 51.98 52.58
+21.33 2243 +18.89 +21.16 +27.30 +14.43 +20.61 +22.59 -.008
F-value = .575 F-value = 457
Ca 48.61 64.04 . 73.67b 57.66 66.54 59.91 64.86 64.16
+2590° 42435 +29.76 2764 | +33.09 2502 2790  +29.54 -1.342
F-value = 5.037 F-value = .339
P 146.29 185.50b 186.4Z 165.21 129.03 141.92 143.60 135.90
+32.47" +54.41 +39.9 +45.48 +46.72 +27.62 +32.27 +39.10 4.093
F-value = 7.827 F-value = 1.075
Fe 149.74 188.27 193.81 169.13 115.36ab 89.56a 167.27b 117.60 .
+134.51 +116.95 +137.84 +129.72 +110.96 +28.84 +189.15 +116.69 2472
F-value = .844 F-value = 1.963
7n 98.30 131 .79b 1 15.85b 111.55 98.74 105.54 116.09 104.27
+27.65° +57.32 ﬂ:33.9*1a +42.06 +26.26 +29.11 +30.57 +28.40 1.203
F-value = 4.755 F-value = 1.949
Na 189.42 297.01 . 239.25b 230.83 193.24 181.45 195.73 190.08 .
+85.91* +209.64 ﬂ:95.§§a +143.13 +83.41 +78.25 +101.27 +84.59 2.058
F-value = 4.119 F-value = .166
K 57.27 77.32b 76.93b 66.79 58.87 60.72 70.11 61.66
+16.18" +24.08 +31.99 +23.90 +18.98 +21.08 +20.70 +20.15 1.376
F-value = 7.033 F-value = 1.619
1) Mean + SD

* ok FEE Significantly different at p<0.05, p<0.01 and p<0.001 respectively by F-test or t-test
a, b, c: Values with different letter within the same column are significantly different each other by ANOVA, Duncan's

multiple range test at p<0.05.
* Energy: Values are expressed as EER amount(% EER of intake)
* Dietary fiber, Vit. E, Na, K: Values are expressed as Al amount(% Al of intake)

* Protein, Vit. A, Vit. C, Vit. B, Vit. B, Niacin, Vit. Bs, Folic acid, Ca, P, FEe, Zn : Values are expressed as RI amount(%

RI of intake)
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ﬂ

Cﬂﬂ 6.4g Hr} 2v) 77to] A skaL JJARE HA}
ZRxF7E] 70.8%, A= 79.2%Axwt HFHsk
Jol 2oldfr AT = s 7HA L AAFet JJr
F AFAE S7IAk & Zloltk. HlEIA A& ]
KNHANES V-39 HEFIA AZFE& 19~294 ‘r}x}
132.1%, =} 132.8% Ho= A Yelstoy A=k}
H|S=gE pspolnt W Fhol] Zpo|7t glonvt ofxfe] A9
HlRkro] e ET; ol ’}3%4‘3}5 o= et
(p<0.05). Elo}vlz} Ljolobal A &-e 12 KNHANES
V-3¢] Elo}gl 19~29A4] ¥AF 139.8%, oI} 107.5%%}
wpololal Fzl 129.3%, oIz} 104.3%<} FARHAl YERs:
on W2t oztEY o ol sk Ao R Vel
I(p<0.01~p<0.05) H EF H|T o wE xfol= §l
ek BEZER, 4k vlEl G Y B dAEF o
st= Akl glon vt wE xfoli= giich
53] 2kt viep Cof A7 i) Ad3Eo] 50~60%
19 S difol oFA=Ee] oF 90%<] Ao vl
HIER] Cof ite]l HAHAEC] vF drh o=
Ko(2007)9] 744 thetAl iAol X ikt Vit
C7} &2 A7 frAkebAl F=533ink o= Higle 3
ofuf Aol Fol| T BIERIRIH] thEEe] Aol
gt 7|5 57} Yt 53] 7Hd71el sjdshs oA Ee]
71l ejofe] A7 &3 dA HIE oY
ZHAAL Rl dhte] F5gk e g EojofkshH, T
g 7= A] homocystein®] ¥ W 2402 AdddA
Agte] e STATIER % 3] ofgti = AHAeE
gk Fab FHrAFl gk AEe AR a7
HEl CY] A#&2 12 KNHANES V-3 23 19~29
A SR} 116.5%, A=} 107.5%21d] vlsle] 2 ddai=
7o At o2 Yeh} HE50] AlZskdnh o2t
AT dH &) tha o frojAd2 glar HivkEo
w2 xpo|w= yfERtA| fkotl tiEAEe] dhtshd wlEtl
C AFHe] =84 olaa) A& v t)st o] Q74
o 771 T 7P RS AHES Ve AL sl
2 32} vuES A9)shE 12 KNHANES v-39] 19~
294 FA} 73.2%, AR} 66.8% H} o MFgola, &
F 9AF 94.0%, A} 76.8% U]- o aHgOIU]- ol
S Al719] Zg AATSS 7HR S40E =4 5ol
=] il Sves VS HH}Eﬂ] stEg A
gk o] AFHdHAE g AETY S wSAIA A

Sl sjolo} sk 53] Aakrel WA B4 )

U

m 30 r1r o~

(B

I

[

H] 48.6%2 A8 B=Ae 2 Uehdt) dishlEe] 43

s ews 1Y ﬂ oehe 715-g87} ohd T4t
gEd FAIEOR vhLs 459 wsh s a7

“%ﬁ— e 12
FEAFHE e 19~294) E=}
372.9%, oAb 277.8%¥[Edl B A A g9
230.8%, IA} 190.1%2 Ko(2007)<] FA1A1S gt <
T-ollA] 2} 210%, A=} 180%2} -SAletITh AAA =
Suh= 7Rk AEAR] $H FOF fo] ylo}
FARE o} A% oF 2v) A& o] AFHkL Qlore gt
Aol a7k gk WAk ofxpET A FHERe] Bk
(»<0.05), FAFe] ¢ e HASTH vlvkre] H]
skl AA Ak o= UERITHp<0.001). #A =
= 32 vt ZejEl= g dRlolr AgAFHAEE

Seinele YeE AAS a0t @ Zold.

o b el
KNHANES V-3 o4 S

JEfow

3. E3XE, g€¢ 4 ol H|m

ZAEAEe] i) vvkse o2 zb o] A,
g g ke <Table 5>¢} At}

ZAAHke °12 KNHANES V-394 19~294] Y2}

113.2mg/dL, Iz} 78.9mg/dLe]1, Kim et al.(2012)9]
22 gty g ATl ofshd Ee8 91.2mg/dL,
oJ3hY 67.4mg/dLSI o], B A% EApt oape
o =7 YERITH(p<0.01). vlvkeol wel Yy BF 524
7F S7vek= 74?‘*01 Aot ol ide vehtAl skt
ZZ Y 2H 22 *12 KNHANES V-3¢]lA] 19~294] @2t
177.1mg/dL Oil?(} 170.1mg/dLe] 2, Kim et al.(2012)2]
22 A g dTrell ofabE w162, 7me/dL,
ofshy 177.4mg/dLE 2 AT = F 7hol| Fo)A
A= Abole UERA 9gskal, Hivte] whe} H 2%
FA7F STV el ot frolde UERdA exst
t}. HDLZ ’10 KNHANES V-1¢]4 19~294] @2}
47.2mg/dL, 32} 53.8mg/dLe] 1, Kim et al.(2012)<] <
A it ATl ejsh e 50.0mg/dL, o
SHY 57.6mg/dLE U Tkl F2lXd Sl Akel7t dRlaL
(p<0.05) ¥ AFeME 27} FAEG EA] Uepke
H(p<0.001), H|Rtwo whe xfol= UehdA 3sith
LDLL i Fhell, vjvkeel] wepe f94 gl 2
o]7} YehtA] 92sktt. Choigt Jun(2007)e] ¢A7-ol] 23}

ez} u]u]-g &igﬂ/‘ﬂ;ﬂ%’ LDL 1:_1 Z/d;quko— l;:o]ﬁ

Ris

HDL3w sk stglont 2 sk o4 9l
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(Table 5) Comparison of blood lipids, blood glucose and blood pressure of subjects

Male Female
. Over er t-value
Characteristics Normal . Obesity Total Normal . Obesity  Total
w36 O ) 69 | @35 VO my e
n= n= n= n= n= n=
(n=21) (n=22)
91.97 109.71 128.00 103.64 | 75.80 77.68 84.93 78.18
TG (mg/dL) D v
+51.19 +80.98 +64.17 +64.28 | £31.02 +29.33 +28.74 +29.85 3.019
F-value = 1.575 F-value = 0.465
150.50 15543 167.42 154.94 | 156.09 161.95 169.36 160.52
TC(mg/dL)
+27.73 2754  £27.15 +27.86 | £21.86 +33.41 +26.69 +26.93 -1.205
F-value = 1.698 F-value = 1.269
48.50 44.48 4142 46.04 53.23 58.77 53.29 54.96
HDL(mg/dL)
+13.86 +10.77 +13.37 +13.02 | £10.95 +13.8 +14.17 +12.61 -4.114
F-value = 1.576 F-value = 1478
82.67 87.52 99.58 87.09 85.89 88.59 98.36 89.18
LDL(mg/dL) . b b
+24.06 +25.38 +23.99 +24.87 | £19.56 +27.93 +21.24 +22.94 -0.519
F-value = 2.158 F-value = 1.510
332 3.71 441 3.63 3.02 2.86 334 3.03
TC/HDL . N \ .
+1.10 +1.27 +1.53 +1.28 +0.63 +0.51 +0.77 +0.64 3.483
F-value = 3.563 F-value = 2.430
Blood glucose 84.58 82.33 85.17 84.00 79.23 78.50 77.21 78.61
(mg/dL) +7.88 +743  +6.10 +745 | 672 522 4744 +6.40 4601
F-value = 0.778 F-value = 0.492
116.28 119.14 127.17 119.04 | 105.03 105.41 104.86 105.11
SBP(mmHg) . b b
+15.76 +12.40" £7.43 +14.06 | +£8.93 +10.85  +8.47 +9.35 6.922
F-value = 2.846 F-value = 0.017
73.03 72.19 81.50 74.25 65.89 65.18 67.21 65.93
DBP(mmHg) . . b
+10.19 +12.70 +8.90 +11.18 | £7.21 +10.14 +7.33 +8.16 5.037
F-value = 3.301° F-value = 0.261
1) MeantSD

* ) kk kR Significantly at p<0.05, p<0.01 and p<0.001 respectively by F-test or t-test
a, b: Values with different letter within the same column are significantly different each other by ANOVA, Duncan's multiple range

test at p<0.05

+ Zpol= YERA] ¢islt). TC/HDLE Fy 7he] xfo]
7 o H(p<0.01), FAre] B9 vvtert STldesE 5
7}aldehp<0.05). Ed-2 12 KNHANES V-394 19~
294 A7} 89.6mg/dLE o=} 87.4mg/dL Hr} ot =
%L, 2 AT AFeME G2t 84.0mg/dLE o}
78.6mg/dL Ht} o} T 7he] Aol 9l ok (p<0.001)
WY BF HEe]| wE xpole= UEREA] ettt =
7] &gk 12 KNHANES V-39 19~294 =k

115.0mmHg, &J<} 105.3mmHge} 2 A7-ZA77} SAFs}
3, o|ghV] ’12 KNHANES V-3¢] 4=}
742mmHg, o)4 68.6mmHge} GAFsHH, 27] gk
ol¢h7] &t BT At ozt oA Al =4 o
EPATHp<0.001). Bo3h HF2te] -4 Hvhr& e Bt
olgb7]  Egto]  E}oH(p<0.05) Jung#}
Choi(1997)9] A7+l oJap nnkro] dqte] BF =7
UeRd A(p<0.05)7 22 Aio|tt. Chang et al.(2011)

i

ol=
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MHO| H|ZtE 2R ME U M, ESAE A

et A7 11

of ol ofshw Ao o] HFEo] 25%
23 B9 15-25%tole] ZSumrt $57] €k %
S8, LDL, "o on istsel A3
& Fole A% Awt Basihn sk & ool
A% e ol Hlske] HDLE sk, 1 9] 8% A
4 5w Fol 488l ol APHAT Fol 4
oRol BT} ol dS die AN HAska
Slo] Wetel APHAE AATlE AT A7t of
shgurt oS Pasktn ¥ 4 o

4,

Mk

Uz

Zo] X
2 2T

ZA ] olefRsa} WS 2ARHY
1 1 A¥= <Table 6> 2t

AL el ulste] ofefBE} WEAe] BMD7}

(Table 6) Bone mineral density and T-score of subjects

=9tom o] '10 KNHANES V-1 Z#} g 745
BMDEEA 19~29419] =7l 0.918g/em?E o=}
0.777g/em?lt}t 2 723 22 ZAdfolrt. Egh T &
T ol Weex|e] BMD7} | et Aos
2 v 2R gele] vl sovug g FHEE
Z&siA717] flsk 2ol aRjiFt Walste] & 9o dolE
Efo|dg 33t 50| a7-¥r) ofgfjEE9] T-score
7 A= 0.6302 A FHT &3, oz -1.262
2 IAT HFd &Btlal WAl Y BT FA
Lol &3l vvkzo] whE T-scoreE X o}
52 vhze] mE Zpol7} glovt M A)E WAl H|vk
o] 7P #ARE fo)4 e Aol ofal ofzte] A
Q= vvter} 282 T-scoreZ} =UTHp<0.01). o)==
Kim¥} Koo(2007)¢] 937 ¢Jshd o] A
AEo] wre Hcho|d Ayel fFARsIh Lee et

RevA |
S

Male Female
Over ) Over ) t-value
Normal . Obesity ~ Total Normal . Obesity Total
w30 M 1) o) w35 " ey e
n= n= n n= n= n=
(n=21) (n=22)
0.54 0.55 0.53 0.54 041 0.39 0.41 0.40 v
Forearm 10.845
+0.06 +0.07 +0.06 +0.06 +0.06 +0.04 +0.16 +0.09 .
F-value = 0.445 F-value = 0.330
0.66 0.66 0.71 0.67 0.51 0.53 0.56 0.52 v
BMD  Calcaneus . b b 10.644
(ger) +0.09 +0.07 +0.09 +0.09 +0.07 +0.08 +0.08 +0.08 .
o F-value = 1.681 F-value = 2.976
M 0.60 0.61 0.62 0.61 0.46 0.46 0.49 0.46
n v
e 1007 4005 006  +0.06 1006 =005  +008 006 13236
F-value = 0.573 F-value = 1416
-0.67 -0.48 -0.79 -0.63 -1.08 -1.31 -1.65 -1.26
Forearm b b )
+1.02 +1.14 +0.99 +1.04 +1.01 +0.64 +0.59 +0.85 3.923
F-value = 0.385 F-value = 2.397
0.70 0.71 1.41 0.83 0.10 0.55 1.03 0.42
Calcaneus . b . .
T-score +1.31 +1.00 +1.23 +1.22 +1.16 +1.10 +1.15 +1.18 2.003
F-value = 1.667 F-value = 3.570"
M 0.02 0.12 031 0.10 -0.49 -0.38 -0.31 -0.42
ean v
+1.02 +0.83 +0.98 +0.95 +0.99 +0.80 +0.78 +0.88 3.342
F-value = 0.425 F-value = 0.235
1) Mean + SD

*, Fx 0 FEE Significantly different at p<0.05, p<0.01 and p<0.001 respectively by F-test or t-test

a, b, c: Values with different letter within the same column are significantly different each other by ANOVA, Duncan's

multiple range test at p<0.05.
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o ]—T-score7]— =1, A5 I
< 2 vy} V8 T-score?} =
oyt A7 53] FUET} B oS5 24}
£ 58 AR Aol AFHE U ST 729 F
3l A8 AR sEde] a7Hrh

HIEHESH Y, WEAIY,

gk
0
-

=
X Ul M
A ASA] B vkt A, dFAE, d9k ¢ =

= <Table 7>JJr dysy

2 T ASA]2} o] Wit &
wAke] A4 %‘é?‘l‘%‘, LDL, TC/HDL®] A|Z, 3
2l=d, Jek8l, BMIL AAE, Hvis, ERAE, <
APHp<0.05~p<0.01)0] lom, HDLI= 2
913, &Jxke] A< LDL, TC/HDLO]

of

AAYE, Hivte, EFAES FH(p<0.05~p<0.01)°]
AoH, @At oalE A 9 debt Al AlS
2] b 2ol =3k 53] wAke] A9 T”Xl JJr g
o] &L, HlRiele AFAAYETo| Yehe gEe] =
= Aolng NFAXAL IAGAAL, d5E EJ HFE
HENA AFALETH o|2 3l op1E 5 = T
BAst LS ogsfor & Aotk 7] Eke EAk
o] B¢ AT, slel=d, J¢kel, BML AATE, Hwt,
ERANE, T5E p<0.01~-p<0.001 iAol

=}eH, ofsh] dite st p<0.05 el
Bol k. & wakel A9 $57] Fstol olsky] At
e} vjghest o] rka 3t 5 glovt eige] 4

T A A ASA B EQ} eaiad "‘ﬁ} ‘)ﬂ
Z¥el| Zpol7k UheRddT). = B o)
B 2y) e ZylEYon = T:HQL/\]
Belg 2t mw olstozs mE e 4

s} BMI7} p<0 05 &
p<0.01 F3l|r] 2

FelA] o] gl 4
Aeto] ik, olxhe] 29 BMD

Bz ?l

(Table 7) Pearson correlation coefficient in each variable in the study subjects

Blood

clucose TG TC HDL LDL TCHDL SBP DBP BMD  T-score

, M -001 3587 223 -3497 2627 464 387 206 192 187
Weight F ol 275 135 -079 147 245 022 000 4167 336"
, M -036 3327 192 -3477 2427 4397 4107 2597 138 138
Waist F 128 219 077 -120 100 239 029 0% 3047 216
, M -030 3687 257 3267 2910 463 3667 194 258 255"

Arm cir F 070 192 142 -125 217 298 009 099 3937 295
M -027 3T 2437 -3507 283" 4677 3787 199 251" 246"

BMI F -.094 170 147 -105 214 279" -003 114 3917 300°
it M -024 202" 81 -325° .260: .384*:* 2600 170 109 097
F -.020 155 214 -008 245 235 069 084 162 071

Obesity M -074 275 245 275 3010 3937 3310 207 220 211
degree F -.055 146 183 -067 248 265 -025 125 397 307"
Abdominal M 017 3347 272 -286 307 4337 3297 201 210 205
fat ratio F -121 177 189 113 278 3177 04 130 -216 100
Soft lean M 007 3097 187 -2610 195 375" 3457 151 182 183
mass F 069 2710 047 -093 040 173 -085 076 470 407
Amount of M 191 -188  -268 052 261" -236 -4 134 3427 346"
”“;‘:;(l)el F 08 -032 -1l 106 -212 =223 104 -124 -4 47"

* kxR HREE Significantly different at p<0.05, p<0.01 and p<0.001 respectively by Pearson's correlation
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= AT, slelEdl, ekl BML Blvts, 28] 4o
A(p<0.05~p<0.001)0] o, &8 Fdze <0.001

g
ol F=o] Adto] Qlal, T-scores AlF, ke, <
o] p<0.05~p<0.001 55| Ato] glom, && =
AT p<0.001 72| F-2<] ko] Slrk =

HARETE AA ASA] L vliksel FUwr) dte] &

o
Ry =]
< & F ATk p<0.001 FFo] =2 o] e 3¢t

4

N_qo

il

o2 Bate] TS TelFH BdaF fHH]
Ao BAE P F 5 Aok s obge Eus
Fodo] b5t AlVlolnz o] WE BEEE o
371 Slstel tshy AlARE FUEE Rl 915 4
ek Aolgelel SEUHE Alsle] BUES Felshs

A

P
o
of)
Fo
_0|L
&
e
r2
-
rir
e
Kl
Lo
o
o
Lo
B
N
i
=
O

v, 89 91 A&

A Gkl A 5 FAF 697, oAk T1ME Al
ALE 7o 8 A, AT, Ao ® st
AAAS, BAZHAL BLE 574, HolzALE AAE
I AT el 54 vkl ol §% Al
ASA] 8onRtee) dY, DA, B, FiEeke] A
dHAE AR A= o 2o

1) BMI vvbdd 7IEA2 vvks vlgo] grhks

36.6%, oA = 8.5%% A7} EEOouK(p<0.001) AR
E HvRPVIEX 2 A mE 2olr) gtk

2) 217 A 1754m AAF 162.1cm, AFL IAb
74.7kg oA} 55.5kg 0 = -2jue} 194 ~294) Pt
ARetoit. e vk weh xRl zfo)7) glont
A= H|vhRro] ArETE Wdthp<0.05). dekel=
Wy B2 Rke STt wet fold Al Sk it
(p<0.001). AALEL =27} 20.1%= o7} 29.0%H Tk
o}, ERAEL @A} 0.842 ofx} 0.811T} =9k
Hp<0.001). &AL AT FAld FAdr o=}
T 43kg o2 AT WAl 1L7kgHeh 258 U o] 37}
A AKEHHp<0.001).

3) dFddA FHFL vvkeo| wel P} vjvkre
chl Ay A A F el wWtal(p<0.05~p<0.01), =}

o]
)]

HRhre grsha A o] Bokth(p<0.001). 9%
AFuge g% Yy w5 FdeFgskel 88.3%,
89.9%°I3L, Aoldfra e HUY BT FEAF
2] 70.8%, 79.2%= F=310c). HIER] A, Elobyl, 1}
olobal LS AFFS 2oy grEel, ¢
2k HIER] C= A% olslE sk e BE
HIERI ] AFH &2 T 25 v mE zfol7} §ISd
o} 53] gatm vjell Col JF&o] B v 50~
60%= YT St e grle] A9 A%k b
57.7%% AFsFQa vgkel] wet v|vkre] AlFEol
=9} oL} (p<0.001), A= 64.2% A4 H3FYaL By
e}l zpolzh it 2t 169.1%2 oA}
117.6%Xt} AHFHE&o] =RXa(p<0.05) Hvte=ol] wh} &
Y 25 o)zl Itk YEFS YAl SEAFF
230.8%= oz} 190.1%K T} AH o] =ka1(p<0.05), H]
ol wet Wl vivkry} BAlFe] gt A
F&ol =UTHp<0.001).

4) A%, TC/HDL, 8%, 9t A} ofxjxct
=913 HDLS StH(p<0.01~p<0.001). ¥]9ke7} 27}
3ol wje} kel A9 TC/HDLS Z7139al(p<0.05),
oAz= atolzh YEREA] eisktt. A2 HA7t 84.0mg
/ALE. oz} 78.6mg/dLET} = JTh(p<0.001). 57571, ol¢h
7] Y 25 EAE ok 9k 3(p<0.001), ¥Rk
o wpe} g@zke] 79 o|hr] dgfo] nivkrollx 1 =
UTHp<0.05).

5) SUEE @A} ofzpET) olgdd) W] o] BMD
7} BF =92 H(p<0.01~p<0.001), T-score= A7}
oJzbE T} ETH(p<0.05~p<0.001). H]wkwol| we} izt
] 79 BMD$} T-score®] zfo|7} §igl ot ozte] -
2] T-score= H[WHEr}F S718pE F7B8Sith
(p<0.01).

6) Ao T BT AA AlZA
date] ¢ F4AH LDL e AA| AlSx] 2 vgk
4 71218 EH(p<0.05~p<0.01)°] SlaL
o] 2JF(p<0.05)0] o, oJzl= LDLo| v|ykA 7]
22} A H(p<0.05~p<0.01)0] Y=t FA} o=pEct
o] o E dge 757 gl ol dtEtt
AA] AlZ=]9} do] =rH(p<0.01~p<0.001). FL ==
wAke] A9 39l BMI, &5 EE o] dx
(p<0.05), 2= AlF, slelEd, Jel, BMI, HvE,
o5, o5 2% el Atk(p<0.05~p<0.001).

B AT Aofolr] @A} BT ofx} H]vkrHEL) 1A
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BEo] BMD} U] Ui}, E3]
T-score7} S7AZ0] SFEi=y] o= e lSo] o
o] HIAE BEo A7) o AZbE. Bol F

Ho| 7l = JE dolEEY0Y e 252 53]

Of

:
FUEE A Fpagow xoE 5 I 2L 5
Kok
=
I

ofgsial 7hgel we Erhese] 7HEshe ogsof

REFERENCES

Ahn, B. R. M. & Park, E. S. (2009). Perception of body
weight control, life styles, and dietary habits
according to the obesity index(Ol) of female
college students. Korean Journal of Human
Ecology, 18(1), 167-179.

Biospace. (2014). Examination of body composition.
Diagnosis and measure of obesity. Seoul: Biospace.

Chang, H. B, Lee, H. Y., Han, Y. H., Song, J. H., Kim,
K. N,, & Hyun, T. S. (2011). Changes in food and
nutrient intake of college students between 1999

and 2009. Korean Journal of — Community

Nutrition, 16(3), 324-336.

Chang, H. S. (2010). Nutrient intakes and blood lipids
according to obesity degree by body fat percentage
among middle-aged women
Korean Journal of Community Nutrition, 15(1),
15-26

Choi, M. J. (2005). Relations of life style, nutrient intake
and blood lipids
borderline hyperlipidemia. Korean Journal of
Community Nutrition, 10(3), 281-289

Choi, M. K. & Jun, Y. S. (2007). Comparative study of
energy intake, blood pressure, and serum lipids by
body mass index in Korean adults. Jowrnal of the
Korean Dietetic Association, 13(1), 30-37

Choi, S. N,, Chung, N. Y., Song, C. H,, & Kim, S. R.
(2007). Bone density and nutrient intake of
university students. Journal of The Korean Society
of Dietary Culture, 22(6), 841-847

Jung, Y. S. & Choi, M. K. (1997). Studies of nutrient

intake, life style, and serum lipids level in

in Gunsan city.

in middle-aged men with

middle-aged men in Taegu. The Korean Journal of
Nutrition, 30(3), 277-285
Kim, H. K, Kim, J. H, & Jung, H. K (2012). A
comparison of health related habits, nutrition
knowledge, dietary habits, and blood composition
according to gender and weight status of college
students in Ulsan. The
Nutrition, 45(4), 336-346
Kim, I. S., Yu, H. H., & Han, H. S. (2002). Effects of
dietary
habits and life style on the health of college

Korean Journal of

nutritional knowledge, dietary attitude,

students in the Chungnam area. Korean Journal of
Community Nutrition, 7(1), 45-57

Kim, J. Y., Jee, J. H,, Kim, H. J., Lee, B. W., Chung,
Y. J., Chung, J. H., Min, Y. K., Lee, M. S., Lee,
M. K., & Kim, K. W. (2005). Effects of aging and
obesity on insulin secretion and sensitivity.
Diabetes and Metabolism Journal, 29(1), 39-47

Kim, K. H. (2006). Comparison of living habits and
blood parameters in underweight and overweight
university students. Journal of The Korean Society

of Dietary Culture, 21(4), 366-374

- 756 -



=0l e

o

k

A
o=

M
=

[, ESX| 15

)

Kim, K. J. & Shin, Y. J. (2003). Analysis of indicators
for the evaluation of obesity and body fat
distribution in adult men. Korea Sport Research,
14(5), 1529-1540

Kim, M. S. & Koo, J. O. (2007). Analysis of factors
affecting bone mineral density with different age
among adult women in Seoul area. Korean Journal
of Community Nutrition, 12(5), 559-568

Kim, S. H., Kim, J. H,, & Lee, C. H. (2003). An effect
of difference in %body fat on cardiovascular
system upon incremental treadmill exercise testing.
The Korean Journal of Physical Education, 42(3),
571-580

Ko, M. S. (2007). The comparison in daily intake of
nutrients and dietary habits of college students in
Busan. Korean Journal of Community Nutrition,
12(3), 259-271

Korea National Health & Nutritional Examination Survey
V-3 (2012): Korea Health Statistics 2010- Available
from http:/www.knhanes.cdc.go.kr [cited 2014. Jul.
3]

Ko, S .K. (2005). The effect of BMI and %Fat as an
obesity index on the diagnosis of lipoprotein in
adult men. Official Journal of the Korea Exercise
Science Academy, 14(1), 21-30

Kwon, H. T., Park, J. H, Lee, C. M., & Shin, C. S.
(2008). Relationship between bone mineral density
and abdominal obesity according to BMI in

postmenopausal women. Korean Journal of
Health Promotion and Disease Prevention, §8(2),
102-107

Lee, H. S, Kwon, I. S.,, & Kwon, C. S. (2009).

Prevalence of hypertension and related risk factors

of the older residents on Andong rural area.
Journal of the Korean Society of Food Science
and Nutrition, 38(7), 852-861

Lee, K. A. (1999). A comparison of eating and general

the of health
consciousness in Pusan college students. Journal of
the Korean Society of Food Science and Nutrition,
28(3), 732-746

Lee, M. S. & Kwak, C .S. (2006). The comparison in
daily intake of nutrients, quality of diets and

health practices to degree

dietary habits between male and female college
students of
Community Nutrition, 11(1), 39-51

Lee J. Y., Chung S. C., Cha Y. J.,, Kwon H. S., Lee S. J.,
Sohn I. S., .& Kim S. N. (2005): Difference in the

relative contribution of body composition analysis to

in Daejeon. Korean Journal

bone mineral density with generation in Korean

women. The Journal of the Korean Society of
Menopause 11(3):213-218

Lee, R. D. & Nieman, D. C. (1996). Nutritional
assessment. 2nd ed. St. Louis: Mosby.

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

Yoo, H. S, Park, S. H., & Byun, J. C. (2005). Effects
of aerobic exercise training on inflammatory
markers and t-PA and cholesterol levels in obese
men. The Korean Jouwrnal of Physical Education,
44(4), 325-335

Received 26 July 2014; 1st Revised 2 August 2014;
Accepted 5 August 2014

- 757 -



