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The Study of Nutrient Intakes, Blood Lipids and Bone Density According
to Obesity Degree Among University Students in Jeonbuk
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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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¢1 Inbody 3.0(Bioimpedence method, Biospace, Seoul,
Korea)S ]85l Al5(Body weight, kg), T3 Soft
lean mass, kg), A AH-E(Percentage of body fat, %fat),
H B 245 Abdominal fat rate), AthA]5(Relative body
weight: RBW, %), A &%x]<4(Body mass index: BMI,
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- 744 -



FExlf sl biske ER0l T2 oo A

|, €31 o Yol et 947 3

B

muscle control)S 43} oM, A= o83l 3E|E
H(Waist circumference, cm)Z =43}t AR =4
A 27 2710 e 24 Ave] 942 Fol] Fjol
ool TR thaule B F ANk

2) o WA

o AATE AR HAPRL olB3Ho] 2} A
19 o] oA 2ABtel LA Aol
ZARe ARISS e S} iEkl Sl At
N wds HEI] 0% 9 ARG olgtel HATS
ZARHAITE ZARNAZL A HFE Canpro 3,08

olgte] Gk HAFE ANt SANE sk

OR CERCR REE

T AR B Kitol] F3} & T4

A}, 29 ~HE, ¥4, HDL, LDL, TC/HDLS 25

& SEAE oA AMbSHA ke ApAR

#7727 YAI(Kohbong

& Co., LTD, Seoul, Korea)E o] &3l F=7] &

(Systolic blood pressure: SBP)¥} o|2+7] dH(Diastolic
blood pressure: DBP)S 2 =% 3 33}k

S
d
o
0%
=
b
o
N
I
o
<

== 9% =47] EXA-3000(Dual X-Ray =+
7], Osteosis, Seoul, Korea), = £ X-A& o]&
SHEE Ao R SA = WS ol8ste] &
o} g &5 (forearm)} 95 ¥ X|(=%F; calcaneus)S
Akt 7 Y B = ol WHO(World
Health Organization)9] 7]55(1994) [A738l & 4219
et FAEA]ol thet AR FH(T-score)s 7|E 2=
-2.57)9kS- Zt}E3(osteoporosis), -2.5~-1.0m]9+S Z
7+ A-Z(osteopenia), -1.0014-2 A (normal)]ol] o] A5}
HAgste] AR839tt. =742 3+= BMD(bone mineral
density, 9] glem’), TEH(EAZ5219} 300] & 43912]
ST FR|eke] 2pol& A, SH-A2 Ao Bawk

[EZAA) o2 et

R
2 gy

6) FAEH

AT AFE o] 242 SPSS(Ver 18.0)Z 8138 0|83}
o BAAEE AAEen, vk mE A g}
o] 2A AEA], YA AFH, EAE B g =
Ao Jud FHAE Fte] A, JATT, B
Zte] Blule F-tests B3ke] 73S AS3HL ol
A7) frejAdo] = B 2 AAkEe] et Apel
oA A EEA (one-way ANOVA)S AAJSkaL AR
© 2 Duncan's multiple range testS S33}1o |,
7re] Apo|= ttest2 ol dS ASSIATE gk 7 |

ZFET o] AFd B2 Pearson's correlation coefficient

NI =

% o

1. AAAS | AEE =4

i)

M
il

ZAN AR 2] vt 3 7] w2
W <Table 1>3} 2},

BMI7|E0 & gt vuhi|&-2 Jdre FA) xR
of Sofal vkt JAL o2kt =94th o) 2012
| A57] 3ak I AFGUZFA ) 12
KNHANES V-3)9]] oJa} BMI7|Z H]ghg 194]~294)]
A GA7} 30.5%% oA} 13.6%KEc) =A ERY Ax
AR HdAAR] e vivkeS tha B2 ko g
ERsitt. 28y AAEE 7Eo R g vivkte]
Yzt 2foli= Ae] giditt. olzo] BMI 7% A&
7l vIRE g 1 Ade zfolrt glom, SSES 1
HalA] oL ©A] A A SHvke 2 gdsk= BMI
Hrh= AR A4S Eote] 253 AAYEY X
2 Wgshk= AAEEe| Hoh Agst vjvkido s Al
2t} F2o] A oAM= BMIZF vvke] A A
X ool AlE|wr) rh= A-o] I1aL(Kim & Shin
2003), HIRkllA ZEf=E IAEF T AW oS
+ BMIETH AAEo| U 2 AABAE 7t &)
9tHKo, 2005).

AAE 7] vivkzel mE A, AF, 45, g
9], AAME, RBW, BMI, E2Aug, &a)Ed, A=
Z2A%, A 2383, 48 2E%S <Table 2>9} 2t}

ik

k=t

- 745 -



4 stZAusiTsks|X| M[23H 45 2014

(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) (r=12) (n=69) (n=35) (n=22) (n=14) (0=71)
Height 17544 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° 42,94 +1.18" +1.59° 42.63° 4226 7054
F-value = 34.289 F-value = 30.043 "
o4Fat 16.15 21.96 28.78 20.11 25.29 30.71 35.32 28.95
oba 257 +1.42° +3.05° +5.31 247 +1.31° +2.20° +4.49 110635
F-value = 135.542" F-value = 12224
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 £2.18 +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° +9.10 +3.83" 4429 +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 7.54 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
| 1.72 0.54 0.03 1.07 426 3.38 2.11 3.58
muscie 2660 +1.22® +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

*, 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
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(Table) 3 The daily energy, caloric nutrients and fatty acids

1% o

N

o] Yz

ke '12 KNHANES V-39] 2Jahd 14] o]

intakes of subjects

2 Qe B2} 2316.5kd, o7} 1671 3keals} ¥]
Fel 79 2337.52kcals SALEFGL oMY, ol

Male Female
Over . Over .
Normal . Obesity Total Normal . Obesity Total t-value
3 e 12 o) | @35 O e
n= n= I n= n= n=
(n=21) (n=22)
1776.00
Energy  2209.16 2432.72 2556.03 2337.52 209937 1848.01  2058.68  1854.06
(keal) — +£196.91°  +26449°  +£19929"  +258.66 R £199.91°  £233.83° 23383  11.608
F-value =14.019" "~ F-value =8.988
Carboh-y ~ 309.48 308.56 330.78 312.90 231.79 230.72 280.07 240.98
drate (g)  +57.06 £79.05 +60.14 +64.56 | 45778  £56.06°  +45.49° 45770 6955
F-value =551 F-value =4.392"
Protein 81.08 104.59 102.15 91.90 71.16 73.28 75.18 72.61
@) +20.65" +40.96° +27.68° 43110 | 42156  +1642 +14.03 £1859 4469
F-value =5.136 F-value =249
Fat 67.73 81.12 90.98 75.85 58.59 61.90 66.14 6110 .
@ 423.99" +33.28% +31.19° 42938 £1896 2142 +13.64 +18.85 '
F-value =3.550" F-value =877
Choles
eral 436.90 51537 603.45 489.74 395.82 406.08 370.46 394.00
-tero
() +304.85 +316.99 +274.56 +305.85 | +401.97  £32140  +209.12  +343.15 1.741
mg
F-value =1.460 F-value =046
TFA 35.06 37.33 39.12 36.46 25.70 31.29 3839 29.93
@) 23.57 £31.34 £25.48 £26.12 £16.27 £20.55 +31.92 2164 1611
F-value =.123 F-value =1.823
SFA 11.55 12.73 13.50 12.25 8.53 10.10 12.81 9.86
(©) +8.98 +13.07 +11.20 +9.86 +7.00 48.20 +11.06 833 1481
F-value =.179 F-value =1.349
MUFA 13.39 14.72 1442 13.97 9.48 1193 16.06 11.54
(2 +0.96 +14.29 +10.45 +11.54 +7.17 +8.51 +18.73 +10.87 1298
F-value =.100 F-value =1.908
PUFA 10.11 9.88 11.20 1023 7.67 925 9.51 8.52
(2 +6.04 +5.39 +8.28 +6.22 +3.92 +4.87 +5.89 +4.67 1.844
F-value =.181 F-value =1.180
Dietary
b 16.09 18.64 20.81 17.69 15.19 15.83 17.52 15.85
10€r
@ +5.34° +5.77%° +9.35° +6.48 +6.78 +5.77 +6.72 +644 1687
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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S5 dFEe] Tk Aol AL ozl 7
Zroll zhol7} IStk ZelzH|E AHTS HA} vvkro]
603.5mgo 2 1Y HH71E7F2] 300mge] oF 2uiE A4
skaL JSTh TAPRAALE Sk HvES FE2H1E A

HEF E=F 2ol o] dold xS % FHF3E =

e 5 Qo FA vnkre] wWat e Sl
E AH"S Aol & Favt vk H BF ke
7} mordas FAMAIEFE S7FFRASHp < 0.05~p
<0.01), AGAFe] Sl whe AFHe AL, &
ESAPLE B FY B ARt Skl wet Sk
ot o Q= Abol= ohSirh

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

A% AT T 242 BaF ] 89.9%, 88.3%
29U 31e] Ao} Ae) gglem] YU BE v
2 HFgo] =THp<0.001). Tl HHge It
SAHT} EFA(P<0.01), B3] el AS AAFEH
H]ekEo] BRI} EorHp<0.01), oA 7t 7 7
o o]} §igich. ¥ B 4L 12 KNHANES
V-39l 23} 19~29A4] FA} 172.4%, A} 139.1%R33L
B ZALAME 167.1%9) 145.2%2 A2 sARHSITE &
A kol AR AFge] weka As st
) {7 4H Bk e BE WY 4AY)
Fukste] 37bR Zlow AZtErh Holdg MAFe
KDRIs(2010)0l] ofahel Z3yzieo] 19~294] )
25g, Ak 20g91d] & A PR EA 17.69g, o4
15.85g0]itk. 12 KNHANES V-3¢] 194]~294] =}

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
+3247" +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

* xRk 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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7.5g, oA} 6.4g B} 20) 7h7bo] AHStAL QA A
= SEAFHTS 70.8%, oJA= 79.2%A=RF AdF sk
o] Aol HARNE #AE 7HAAL iRt JJr
F AFE S7IAE & Aot HlERTIA AdHE2 ]
KNHANES V-39] HEFIA A& 19~294)] gx}
132.1%, o4} 132.8% Hri= W deldod g
HIS23E ok JY Zholl Apolr} glont ofzke] A
HRhTo] Akt ol ’}3%4’3}5 Aoz Yehitt
(p<0.05). Elo}la} thololal AH &2 12 KNHANES
V-32] Elo}ql 19~29A4] P&} 139.8%, <=} 107.5%%}+
volobil Ft 129.3%, 7t 104.3%2} FARH Wrelsk
or] A7t ozkin ¥ ol AFshs Ao vehsk
3(p<0.01~p<0.05) G E5F H|vhco] W xpo]= ¢l
At gEEep, dak el Ce 3y 25 AR ol
a2 AFlskal dler Hntol] mE Apol= gl
53] @At mlekl Cof A= ] A3Eo] 50~60%
2 14 HFHE diFol HaFA7Fe] oF 90%<1 Al vlst
| oHERD Cob ite] AFeo]l uF Ytk o=
Ko(2007)¢] F4tA]<] st - datolr = 1kt Vit
C7t & A7st FARHA F= PHE} olE Hlgple 3l
ojut Aol wol Tl 1 AQ1H e S0l Aael
et 7|27t vtk 53] 71d7)ell gk ofthd=ol
71ell Bjobe] AEH £t iETA WE o
ZHAIAL Q= ito] HESE Asde wAHolokst,
gk 7= 2| homocystein®] ¥ W S 08 AFAa7
dghe] e SRR % 3] ofsl S| dHEEE
QI7E Ak FAEel thEk HHEE ARt a7
] Co] A#8-2 12 KNHANES V-3 A3} 19~29
A EAE 116.5%, 012k 107.5%<1d] vlgte] 2 A7-di=
78] it FEo 2 Yeht #5350 skl o2t
AT A3 Eo] tha mou frolAde flal Hiwko|
uhE 2ol UEhtx| odo} et iEe] ity Hiekl
C AFHe] =84 olaz) A& v o)t Lo o749
o 71 S 7P S AFEe UEh A2 2ee
2 @A} vvktg Al2lshd 12 KNHANES v-39] 19~
294 B2} 73.2%, o7} 66.8% Hr} vk AFgolw, 2
Fx WA 94.0%, oI 76.8% B} v ﬁﬁgolu} gl
Y A719] e AFESS 7R SdE 24 50
e 4 Ives IS wmEA) sl A4
gk Fo] ZAuAFE Sl AFAE S aSAA A
St sfojof Sty 53] el "k ARE o

U

e

H] 48.6%= Algh F=del 2 et dighiEe] A4

s SRE 19 19efRks 7|58t ohd 2478
gE FAIEOR vhLs 459 wsh 45 a7
oM wel Adske wlde qEgeR 12

KNHANES V-3 o] Z9A43%F the] 19~294] F=}
372.9%, o7 277.8%%etl B AL A= gz
230.8%, ¢32} 190.1%=2 Ko(2007)2] F2+21< st o
Tl A 210%, 32} 180%2) SARHICE A
out= I7kAbe] AAEAR e SR FoR ol wo}
FARE ofH & oF 20 A= U AFAstAL Joer= FES
Hego] arErh Egl W= b A FEro] Weka
(p<0.05), FAte] A5 A BAIFT vl ¥
ato] 27 AFlske o= UrEM%KO 001). #A 4
© AL Hgke] 2 EE g dlolr g A |THeE
Mt YEF 43S FaAAk & Blolt)

w

EENES

g

ct gl SHoto| H|m

’ o =-

Apddake] st wjgkso] whe 7} o] dEA,
ko <Table 5>9} 2t}

24AHEe- *12 KNHANES V-394 19~294] @2
1132mg/dL, &2} 78.9mg/dLo]1, Kim et al.(2012)2]
2HA o et dgrell ofshd et 91.2mg/dL,
oAl 67.4mg/dLl o, & Aol EAr} ofxbE
o} 37| ERTHp<0.01). Hivbeo] wle} dhi w55
7} S7¥eh= 74?'*0] Kot Frojde vERtA] skt
ZZ o222 °12 KNHANES V-30]4] 19~294] W=}
177.1mg/dL Oil?(} 170.1mg/dLe]2, Kim et al.(2012)2]
S ojshy dpgeel <Jshe Wby 162 7me/dL,
oqwg 1774mg/dLE B Qo= J 7ol f294

= Apoli= UERA] ehgka, wjwkizel whel Yy =
S Bk B0l e Felge vehA ek
t}. HDLS °10 KNHANES V-10J4 19~294] 3=}
472mg/dL, o]} 53.8mg/dLo]1, Kim et al.(2012)2] &
247 ojshy i deiol elsha Wb 50.0mg/dL, o
344 57.6mg/dLE W bl frel gk Aok Ut
(p<0.05) ¥ Ao elr} btk A veho
M(p<0.001), v|gt=o] w2 2ol YEREA] kgl
LDLL @y Zlolw, vgtzd] wepe o4 e 2
o|7} JeRIA] ¥t Choigl Jun(2007)2] il o5k
Wouke F3E2HE, LIDL 2 F4AME Fola

shelort ¥ @A fod 3l

HDLEE= SErtal

il

_L4

i)
off oft x
Wa,
.ﬁ % o

]l:l
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(Table 5) Comparison of blood lipids, blood glucose and blood pressure of subjects

Male Female
- Over ] Over ] t-value
Characteristics Normal . Obesity Total Normal . Obesity  Total
w36 T ) 69 | @35 VO migy @7
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 3.34 3.03
TC/HDL . © \ ,
+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 4610 +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

= Aol UElA kgt TOHDLE Wi 7ke) 2ol
7 QoPp<001), Aol S vnler} FbeE
7}t Aok (p<0.05). P2 *12 KNHANES V-304] 19~
204] 47} 89.6mg/dLE oI} 87.4mg/dL KT} okt &
AL, AT AdelME FA 84.0mg/dlE ozt
78.6mg/dL 1} o} vhd 7he] xtoli= 9loLHp<0.001)

H BT Eked] uhe Apols YERtA] etk 55
7] #e}e 12 KNHANES V-3¢ 19~294] =}

115.0mmHg, ©Jz} 105.3mmHge} £ A7ZA77} Sk}
a1, o]k 12 KNHANES V-3¢ 9z}
74.2mmHg, 12} 68.6mmHge} Ak, +57] st
ol¢h7] &t wF A7t opET fro)id A=A
ERZTH(p<0.001). H8F date] 49 nivkre ARt
olgbr]  Egto]  EHoH(p<0.05) Jung#}
Choi(1997)2] Aol oJah Hlykro] Hgto] BT =
UeRd A(p<0.05)7 22 Aio|tt. Chang et al.(2011)

i

ol=
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MEX|Y CHeklo| H|ote 270 U2 o

OFA
o=

k

A3,

11

of ¢l ofshl Ao e ofuix] HAulEol 25%
238 A9 15-25%fol] A9 ur} $37] W3k, &
Felw 2, LDL, 80| Hov2 ojshise] A4
£ Zolt AT Awrt Wascha sheich B ol
A% @A ofajel wlshe] HDLE v, 7 ] 8% 4

S o} 28l glold APHAS Fol 4
ORFol MRS} ol s Hike Age AL
Slol Feel APHAZ Halzle HAF AwT} o
shyuct Bs gkt @ 5 ok

=

4%

4,

Mk

Uz

Zo] X
2 2T

2l gl olefsal WEAE 24
1 1 A¥= <Table 6> 2t

AL el ulste] ofef@E} WEAe] BMD7}

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

=9tom o] 10 KNHANES V-1 Z3} thg73d3e]
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 a et Walste] & e dolE
Efoldg 33t 50| a7-¥r}) ofgfjEE9] T-score
7 A= 0.6302 A FHT &3, ozl -1.262
2 TAT HFd &Btlal WAl Y B FA
Heoll &3l vvkzo] W 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
= HYEETF 285E T-score7} =QkTHp<0.01). )&
Kim#} Koo(2007)2] ¢i7-o] ¢Japbd % $3o] A
AEo]l e Hcho|dd Ayel fARsIE Lee et

Male Female
Over ) Over ) t-value
Normal . Obesity ~ Total Normal . Obesity Total
w30 M 1) oo w35 O 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 % 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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*'EJ’EU} XﬂTJ FE= 8o }

=

- R

olxltka Azt 58 B9

2 59 WU B HAS ©

A,

ML Xﬂﬂ‘%}g,
S 3 H(p<0.05~p<0.01)°]
AL, ofzfe] A4

-score’} =11,
} Z=7V84-2 T-score’} =
w7} e ofehyE

=

Ao 3

EAPAR

< 7 1
3 AET 7229 5FHe] aTH

Table 7> Zt}.
*1‘1 ASA]9} o] it
, LDL, TC/HDLo] A=, 3}
Hnte, RS
den], HDL#+= #4
LDL, TC/HDLo]

gk
0
-

ulg
=}

&
=

O{N

L

5 1.

ANAE, Blvhs, ERAER J(p<0.05~p<0.01)0]
Rom, Hxpt ot A 9l "okt AA AlS
2| ZF o] =8kvk 53] wAke] ¢ w*ﬁl‘ﬂﬂr &
o] FaL, HRiRlE uF AW EFo] Yehd &Ee| =
& Aojug wFEXNY, AL S g %0 AHE
AN A AFHARESTH o|= Q3 o E  Ue F
NAst WS dtsiol & Aok £=7] ke HAt
o] 79 Az, delEdl, 4<$l, BMI, AAE, Blvhs,
BRAE, 2533 p<0.01~p<0.001 5ol o)
E9kow, olghr] ]2 FelE Rt p<0.05 F<Follx] &
ol Stk & Ixte] A= F57] Yol olsb] "

ur} vghEs) gabo] Frka @ 5 glovk oidel B
T HY W A A5 @ vjekEs) gkl ioh vhi
2ol o)} vtk & WA tEhge wlwkEst 31
55 537) Y FhHdonR YEAERE AT

welE doto] Bk oo R udE ot 5
Q). FUnE Yo Ae BMDQ} T-score =5 3¢
9} BMIZ} p<0.05 s=FollA o] a1, &8 ZHZgL

p<0.01 FollA] F-23] Ad3to] 3lot. o#ke] 73-¢- BMD

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

g?ioczgie 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 37T 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 069 271 047 -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 a7

* FxHREE Significantly different at p<0.05, p<0.01 and p<0.001 respectively by Pearson's correlation
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Az, slelEd, 3eks], BMI, Blvhs, 8ol o
FeH(p<0.05~p<0.001)0] Qlom, o8 zAke <0
oA FAQl Aato] Qlal, T-scorex A=, 3¢k, &
Fo] p<0.05~p<0.001 20| Agho] Qlom, 28 =
A= p<0.001 F<7o] 7221 o] Stk =

AR AA AR E vnbee} FUwr) o] =
< & F ATk p<0.001 FFo] =2 o] e 3¢t

9, 8T T8 2ATE f2h LEHOE JJolEET

~

Y o
N
2 N

]

Ho

[€)
37] $latel sty AARE FUEE i) 917 4
A Aolgelel £FINE Asl] FUEs delsle
A

v, aoF @ gE

2RA] Gt ASH 5 TR 697, o2k T18E A
ALE 7o 2 A, BT, vvre g BRdhy
AAAZ, AN}, FUE =4, 2o|2AE A5Gk
P AT Tholl S HlsklaL, olF E3F AIA
ASA & vwkee) I, A4, dgt, SdEee] A
HAE A9E da= o 2k

1) BMI HRR 7]EX 2 Hwkr H]go] WA=

o]
)]

36.6%, oA = 8.5%% A7} EEo K (p<0.001) AR
E HvRPVIEXEE Al mE 2bolrt gtk

2) 21 I 1754m AAF 162.1cm, AFL IAF
74.7kg oA} 55.5kg 0 = -2lube} 194 ~294) Pt
ARetoit. S vk weh \dxleE zpeo)7) glont
A= H|vhkro] ArETE Wdthp<0.05). ekel=
Y B vk FTbel| whet fre)d Al Skt
(p<0.001). AAYEL A7} 20.1%= 42F 29.0%XK
o}, ERAEL @A} 0.842 ofx} 0.811T} =9k
Hp<0.001). &AL AT Al FAdr o=}
T 43kg o2 AT WAl 1L7kgHeh 258 U o] 37}
A AKEHHp<0.001).

3) dFddA FHFS vvkeo) wel P} vjvkre
el A el Bkal(p<0.05~p<0.01), o=}

HRkre epshe AF ] BRTHp<0.001). Jgad

g I 9 BT deFgdel 883%,
89.9%°1AaL, Aoldfrd HES HY BF FEAF
2] 70.8%, 79.2%= F-=ac). vlehl A, Elopl, 1}
olobal HF&e AHFS Istdoy grEel, o
2k BlER C= A olskz AFstaL glen BE
HlERel ] HH e dy B vk mhE Afelrt il
o 53] adt wiehl Cof AFEe] Wk oiH] 50~

57.7%% AFsFQa vgkel] wet v|vkre] AlFEol
=9} oL} (p<0.001), A= 64.2% A3t By
wel xlol7b ISl 2t 169.1%2 o=
117.6%Xt} AHFHEo] =RX(p<0.05) Hvte=ol] wh} &
Y =25 zo7t §lolth. YERES WA FEAdF T
230.8%2 o=} 190.1%E} A3 E0] E%a(p<0.05), H]
Tl wEt W2k vy B Ee] At ET A
F&ol E=UTHp<0.001).

4) 7344, TCHDL, 8%, e A} ofxjxc
3=9}31 HDLS S9ItH(p<0.01~p<0.001). ¥]3h=7} Z7}
3ol wle} kel A9 TC/HDLS Z7139al(p<0.05),
oAz= atolzh YEREA] edsktt. A2 HA7t 84.0mg
/ALE 32} 78.6mg/dLET} E=cH(p<0.001). 37, o]k
7] Y 25 EAE ok 9k (p<0.001), ¥Rk
o whe} Fxke] A4 o|ekr] Fofo] H|wkrellx 71 =
ATHp<0.05).

5) SUEE @A} ofzpET) ofgdd) W] o] BMD
7} 25 E=9ko H(p<0.01~p<0.001), T-score: A7}
HARIHT EJ}THp<0.05~p<0.001). Bk we} F2}
] 79 BMD$} T-score®] zfo|7} gl ot ozte] -
g xle] T-scorex= H|WHEr} F71REE S7sksict
(p<0.01).

6) A2 T BT A ASA| 9} o] A fink
date] ¢ F4AH LDL e AA| AlSx] 2 vgt
4 7128 3Hp<0.05~p<0.01)°] $lar, HDL2 7
o] 2J(p<0.05)0] o, oJzl= LDLo| u]ykA 7]
22} A H(p<0.05~p<0.01)0] Y=t FA} o=pEct
do] o E "9 57 "ol o] dgEt

23 = Ne)
HE2

AA] AlZ=]9} Ado] =rH(p<0.01~p<0.001). FL ==
ko] A9 ko], BMI, &8 2T 3ol la

[¢) , B

(p<0.05), 2= AlF, slelEd, Jel, BMI, HvE,

<5, =5 AT o] AtHp<0.05~p<0.001).
B AT Aol P vlvkre oA} vvkrrch vk
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Aol S WRES o} mﬂ SNESY
Fa) dohd @A 29 713 Bk ok A #2744
oz u]aﬂoﬂ 273 EA7 wEA ke = Jok 282
=
kL

& B S8 AR BNLAE §

50| BMD7} o wiglt}. 53] °5|7\}-°4 35 ofefEEre
T-score”} F7+AhZo] st o= thetEo| 2
3o 7l A= &Eo| 7] wlwo = Azt ol &

Hol 713l = Q= dlo|EEH 0l 22 252 B3k

= T M
o= ,6_7]_/\]7_—] J—7L/\ZO = —EEHQE ,{‘l‘_ A= :é’-—x% =4

21=

stal 7l mE SthEse] 71E3he dafof

Aolt.

woh mlo mH 4

FAO: FUAAFH, A, T, vk

REFERENCES

Ahn, B. R. M. & Park, E. S. (2009). Perception of body
weight control,
according to the obesity index(Ol) of female

life styles, and dietary habits

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,
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,
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 attitude, dietary

habits and life style on the health of college

in Gunsan city.

in middle-aged men with

life style, and serum lipids level in

nutrition

Korean Journal of

nutritional knowledge,

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 -



FExlf sl biske ER0l T2 oo A

|, €31 o Yol et 947 15

B

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 in Daejeon. Korean Journal of
Community Nutrition, 11(1), 39-51

Lee J. Y., Chung S. C., Cha Y. J.,, Kwon H. S., Lee S. ],
Sohn I. S., .& Kim S. N. (2005): Difference in the
relative contribution of body composition analysis to
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

pp.579-583

Yoo, H. S, Park, S. H., & Byun, J. C. (2005). Effects

of aerobic exercise training on inflammatory

Korean Nutrition Society, Seoul,

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 -



	전북지역 대학생의 비만도 분류에 따른 영양소 섭취, 혈중지질 및 골밀도에 관한 연구
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구대상 및 방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 요약 및 결론
	REFERENCES


