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ANOVA 415 siglen, Zdx Adaa Agarihe] vlals t-test® A
gstol 7 23] Fod S ATt B AAASA 9 AEAFAN ==
=4 =] FAAAA S Pearson®] ZGHAGTE ko] AT EE

BAe] f955L p<0.05 olatl A AZ8Y

o

Table 1. The division between normal group and risk group by BMD

Normal Risk
T-score over -1.0 under -1.0
Table 2. The division of BMI
Low weight Normal Over weight Obesity
BMI under 185 185722.9 23724.9 over 25
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ZAP Al dukA AR <Table 3>3 2t A ZAMRZEAE 190
gol dAHe 20~3947HA Qa, HaAwHS 2671401, A HAAAS
20~24 A, 25~294], 304 ol = BF 3 A 20~244+ 98 (48.9%)
2 7bd w@okal 25~29417F 449(23.2%), 3041 ool 539 (27.9%)°] %l
o 95 EE 3009y ol 4ol 48.4%= g Wka, 200~300%HY
(26.8%), 100~2009+94(17.9%), 1009+ H(6.8%) <ol An] & A}
ol o] ¥ = Y fELS 207 o]Ato] 35.3%% 7HE wekon 15~20

T, 11~15%H, 5~10%t¢, 5Rbel wivk =olqint

Table 3. General characteristics of the subjects

Characteristics N(n=190) %
20724 93 489
Age(yrs) 25729 44 23.2
30's over 53 27.9

100 13 6.8
Income 1007200 34 179
(10,000won/month) 2007300 5l 26.8
over 300 92 48.4

5 4 2.1

Pocket money 5 }O 23 12
11715 54 284

over 20 67 35.3
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Table 4. Bone mineral density of the subject by age

) 20724 25729 30's Over Total
Subject
(n=93) (n=44) (n=53) (n=190)
N 1
orma 51548)Y  31(705) 33(62.3)  115(60.5)
(over-1.0 )
Osteopenia
40(43.3 13(29.5 200377 73(38.4
(-257-1.0) 459 299 D 8
Ost i
SHEODOTOSIS 2(2.2) 0(0.0) 0(0.0) 2(1.1)
(under -1.0 )
DN(%)
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A OGRS HAAR S 204 HoAHEe 39Aol HHAR S
26.71M01H o]F 20~24A, 25~294, 304 o]Fo R ER{3te AlA AF
A9 2A4AFE Alasttt. 2AMHAAe] AR AAAF A= <Table
5>9F ok, ZAMHAALS FHEATE 53.52 kgol o™ 20~244 9] A
7Y 53.71 kgo® b Egkomw 25~2947F 53.04 kg, 304 o]Ato]
53.58 kgoZ oAl AolE YetlA= FAdT AL 20~2447}
161.94 cm, 25~2941(161.86 cm), 3041 ©]4H(159.42 cm) <=ollom ¢
ARl 2ol & HATH(p<0.01). BMIS] Hlale] lojA= 304 o]4e] 21.08
2 7 Ekar 20~2441(20.49), 25~2941(20.21) = o]tk I thghA|
gkstalo A Al AIEE 7ol oletd RE d#ate] BMIE AN AFatel &
shlth. 5ol A= 304 o]/Fe] 36.37 kgl ® 7HY H %I 25~29
A(36.04 kg) 20~24A41(35.97 kg) o2 Fo%2 Aol Holx| ko
U o] E&5E I8ES T

AEd 2HAH S <Table 6> 2oy 24 A#HS> 25~29417F 48,984
2 7bg Eekow, 20~24A4 (13.944), 304 o4 (14.004]) o2 9
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Table 5. Anthropometry of the subjects by age

20724 25729 30’s Over Mean
(n=93) (n=44) (n=53) (n=190)
Weight(kg) 5371 + 6.08"  53.04 + 632 5358 + 5.18 5352 + 6.04
Hight(cm) 161.94 = 4776 161.86 + 427 159.42 + 4.31%+” 161.22 + 4.64
Body-water(L) 28.36 + 2.62 2849 + 311 2837 £ 2.87 28.39 + 2.79
Muscle mass(kg/m’) 3597 + 3.34 36.04 + 3.66 36.37 £ 3.67 36.10 + 3.49
Fat free mass(kg) 3860 + 3.53 3884 + 418 38.68 = 3.90 3868 + 3.77
Protein(kg) 759 + 0.72 752 + 077 755 + 0.77 756 + 0.74
Mineral(kg) 265 + 0.20 273 + 0.27 273 + 0.28 2.69 £ 0.24
Body fat(kg) 15.12 + 364 1453 £ 387 1492 + 424 1493 + 3.85
BMI(kg/m’) 2049 = 2.19 2021 £ 194 21.08 £ 2.24 205 £ 217
Percent body fat(%) 27.86 + 4.34 2709 = 477 2754 £ 594 2759 + 491
Waist-Hip Ratio(%) 0.79 + 0.03 0.78 + 0.03 0.80 £ 0.04 0.79 £ 0.04
1)Mean*S.D
2)Significantly different between groups by ANOVA(#;p<0.05, #*#*p<0.01)
Table 6. Menarche of the subjects by age
20724 25729 30's Over Mean
(n=93) (n=44) (n=53) (n=190)

Menarche age 1394 + 1.18" 1411 + 1.28 14.00 + 1.09 13.99 + 1.18

1)Mean£S.D

2) 9%
ZAFH v gk Ayi= <Table 7>3 7o), A

= BMDE 3041 ol4o] 0.40g/cro® 7F4 H9kar 25~2941(0.39g/cn),
20~2441(0.36g/c) =02 42 A o]E Holi YU THP<0.001). T3t
A= T-scorer= 304 o]o] -1.16g/emo.z 7} &Hokomw 25~294
(-1.34g/cit), 20~24A(-1.83g/cit)= o2 A& o] wold+E T-scoree

ik
i}

T A

I =1

it

)
= -

N

SRR

i

ol o feolAel ztolE Holal QAT (P<0.001). T-score= =49 o
Sk A A2l Qs e Bow Ao VM 28 Fe Al Fo] +
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Dol vlwdk grolth, wEld FELE A7) et AT dhgX
7 @ete Bt vbssteh

A FaS A H T-scores 25~29417F -0.54% 7F4 =931 304 ©
F(-0.58), 20~24AM1(-0.76)= 2= YERTE. AR ¥ T-scored ML
of QlojA= WHOAA T3 =o3371E(FdT-1.001% A

0, Ev&35;-2.5)0 ot AR e ddao]l AN

ol
i
2

A= T-score®} == T-scoreEx

=3t

W

sgom 7t AUERE BF -1.00she] A il e

Table 7. Bone mineral density of the subjects by age

20724 25729 30’s Over Mean

(n=93) (n=44) (n=53) (n=190)
pvp  Forearm 0.36 + 0.067 0.39 + 0.05 040 £ 0.06%xx" 038 + 0.06
2 Calcanues 051 + 0.08 052 = 0.08 0.49 + 0.08 051 + 0.08
(@/ar)  Nfean 044 = 006 045 £ 005 045 = 0.06 044 = 0.06
Forearm  -1.83 = 1.00 -1.34 + 089 -1.15 + 0.93*#+ -153 + 1.00
Calcanues 027 = 1.10 034 + 1.08 -0.01 + 1.17 021 + 1.12
T=score Npean -0.76 + 093 -054 + 0.80 -0.58 + 0.87 -0.66 + 0.89

1)Mean£S.D

2)Significantly different between groups by ANOVAC(#;p<0.05, ##;p<0.01,*%%;p<0.001)



>eol g S AT >UAFY 29 ol v wiEn > ol WI
2o Hg =7t > dvpy ®o| A=A e Algd A Holy] do Ex
He 497t drte wo® e

@sﬁ&ﬁ .Eﬁg 570%40;45} tq ]40;3
of AAEE oiE FRE APES W A7t 57 o] FEoA
= B 20~24A47F 6.65%, 25~294] 5.57

PN
T
2 ReHQ Fel7t Qr oz ewon
A

2 %= Ao 2 Yeth(p<0.05). ‘AAIglo] upt e Ao s 33

Apel e 304 o) AFe] AMAAIS] g 0.08F ol ot 20~24
Ale] A9 0474002 6HIAE Fol 20~24A419 A Fo] thE AHET
v 8 2ol 4 2h.(p<0.001). T3 2A7F AE oo thE Alg
Hoh 4 wol W=tk (p<0.05)9F ¢ AAFAIgEo] ofdH = A AR FEe] ofd
= et A AE wel HE mrh A (p<0.05), 54 W wet 54

WA otobA] StHAME AL WA " (p<0.01)9] ol disiAe o
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Table 8. Food behaviors score in each groups by age

20724 25729 30’s Over Mean
(n=93) (n=44) (n=53) (n=190)

1. Frequently alone eating 0.12 + 032”009 £ 029 0.02 + 041 0.08 £ 0.28
2. Guilty feeling after overeating 0.18 + 039 009 + 029 0.04 + 0.19+” 012 = 0.33
3. Overeating more than twice a week 020 + 041 0.8 + 0.39 0.06 £ 0.23 0.16 + 0.37
4. Gloom after overeating 022 £ 041 014 + 035 013 £ 0.34 0.17 £ 0.38
5. Not self-control when eat 0.34 £ 048 030 + 046 0.19 = 0.39 0.29 = 045
6. Concerned about overeating 047 £ 050 036 + 049 0.08 + 0.27#xx 0.34 = 047
7. Overeating better than others per two

047 £ 050 034 + 048 0.25 + 043« 0.38 £ 0.49
hours
8. Angry after overeating 052 + 050 052 + 051 0.38 £ 0.49 0.48 + 050
9. All day eat 057 £ 050 048 + 051 0.32 + 047= 0.48 £ 0.50
10. Continued to eat unnecessary foods

) ) 069 + 047 057 + 050 0.40 + 0.49%= 0.58 £ 0.50

that have to avoid self-consciously
11. Continued to eat despite of heavy

068 £ 047 055 + 050 049 + 0.50 059 + 0.49
stomach
12. Overeating when not hungry 068 + 047 057 + 050 0.55 + 0.50 0.62 + 049
13. Regret after overeating 073 £ 045 064 + 049 055 = 0.50 0.66 £ 048
14. Overeat quickly when hungry 077 £ 042 0.75 + 044 0.72 £ 045 0.75 + 043
Total 6.60 £ 297 557 £ 3.00 4.15 + 2.60%%x 570 £ 3.05

1) Mean®S.D. Values assessed by 2 point Likert

positive attitude

2) Values are significantly different by ANOVAG#%p<0.001, **p<0.01,* p<0.05)
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score

B 20-24
0 25~29
age B 30's over

Fig 1.Food behaviors score by age

AEd AEFHE Hlas <Table 9>¢ #Zvh. A A & 52

T

Al 20~24A417F 7HE 2 HlES Bolow #2944l
kol & Kol JATH(p<0.05). 2y shF AW FH= ARt disi= 1
AzE o1 A e HE A9 20~24A14  37.6%7F HeF 25~294
13.6%, 304 ©]AF 17%o] Hl&) 28] o)A} =& n&S wgon $olzol

ZFol 7 AN TH(p<0.01).
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Table 9. Health related behavior of the subjects by age

20724 25729 30"s Over Total ot
(n=93) (n=4)  (n=53)  (n=190)  emanee
very 13(14.0)" 3(6.8) 36.7) 19(10 0,
vty lttle o R Xk
normal 31(33.3) 19(43.2) 21(39.6) 71(37.4) NS
Not at all 12(12.9) 7059 11(208)  30158)
Walking < 30min.day 29(31.2) 24(54.6) 27(50.9) 80(42.1) x?==18.488
30min~1hr/day 39419 17(386)  21(396)  77(405)  (df=10)
hours > Thr/day 95(26.9) 3(6.8) 5(9.5) 33(173)  p<0.05”
Sunshine < 30min/day 451 14318 22(415) 50(26 3) x*=27373
30min ~1hr/day 440473)  24(545) 20415 90474)  (df=6)
hours > 1hr/day 59(376) 6(136)  9017.0)  50(263) p<0.01
Frequency of  Not at all 20216664 2B96  WALE
. 1-2times/week 20(312)  23(523)  21(39.6) 73(384) X I
exercise 3-dtimes/week 16072 5014 8051 20053 QO
Stimes over/week 6(6.5) 0(0.0) 3(5.7) 9(4.7) '
Not at all 41441 16(364)  21396)  TALD ,
Exercise <30min/day 12029 10228  13246)  35(184) X(éf’jl'g?o
hours 30min~1hr/day 20(215) 9205 90700 382000 g
> Thr/day 20(21.5)) 9205  10189)  39(205) '
>4 hour 3(8.6) 1(2.3) 2(3.8) 1168,
Sleeping 6 hour 27(29.0) 12(27 B 126 5106 N (;f;%?
hours 6-8 hour H4U473)  BEES)  33623) 102(53 D \s
8-10 hour 14(15.1) 6(136)  6(113)  26(137) '
Good sleeping 53(624) 320727 34642 124653
Sleeping Not sleeping UGB66) 12273 19368)  65(342) X (;fz;fgg’
state Intake sleeping drug 1(1.1) 0(0.0) (0.0) 1(0.5) N.S
DN(%)
2)Significantly different between groups by X?
5) ¥ AFHAH
AwH 253 HlulE <Table 10 >3 Zoh Ha 2539 H9 20~24
Aol thE Aol HlE B 25T Zhe "l go] g ko,
o

do
1o
)
rO
2
©
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Holz o dAfo] dEFE AAS s Ao YERTH
A Hediela 52.7%% b =
kow 25~29A4 29.5%, 304 o] 45.3% At ‘G HFI Wi
SHI A= 20~2440] 15.1%=2 7 wkom, 25~294 25.0%, 30
Al ol 28.3%= dFe] EolAFHE Hd] W v Eo] Folxltt

oA sl A ‘mid gt o] wlgo] 20~24A47e]  15.1%%
25~294 11.4%, 304 °]% 13.2%Xc} thi =3t

AR 22 ERE oo disi s 20~244 36.7%, 25~294 54.5%XK
o} 304103t e] 62.3%% AR FAES] AHFH Hl&o] FoHoR Eoktt
(p<0.05). 527k AS- A Heth s wo] 3041 o)/l 22.6%=
20~24A4 15.1%, 25~29A4 18.2% Rtk AAA Y+ AFS By F
o] 2 YERLHA] ek okt

b ol gk AR B ou Ao SR AFdo] yma Ao &

U

2~ 2~ O I~
ol 5 A GFHo] -5

ulfe

r
on
o2
o
v
o

_20_



Table 10. Food habits of the subjects by age

20724 25729 30's over Total

Significance
(n=93) (n=44)  (n=53)  (n=190)

Meal very regularity 22237)7 18(409) 21(396) 6L(32.1) y2-12.353
_ regularity 47(505)  24(545) 24(45.3)  95(50.0)  (df=4)
regularity o larity 2U(258) 245 8(151) 34(179) p<0.05”
Overeating 29(312)  20(455) 14(264) 63(332)
Amount of  Sometimes overeating 49(52.7)  13(295)  24(453) 86(453) X (:jlf(zéi)S 8
meal Midium 14151 11(250) 15(283) 40(2LD ém
Not enough 1(1.1) 0(0.0) 0(0.0) 1(0.5) '
One-side Always 5(5.4) 2(45) 0(0.0) 7(3.7)  x?=3.089
) Sometimes 50(538)  23(523  28(52.8) 101(532)  (df=4)
eating No 33(409) 19(432) 25(472) 82(432) NS
High 886) 245 367  13(68) x2=2.0%
Salty taste  Normal 7U763)  34(77.3)  38(71.7) 143(753)  (df=4)
Low 14151  8(182) 12(226) 34(179) NS
Naver 4(4.3) 0(0.0) 1(1.9) 5(2.6)
1times/2month 1(1.1) 1(2.3) 0(0.0) 2(1.1)
Frequency of times/month 909.7) 245 73132 18(95) x2=13851
. 1™ 2times/week 23(247)  17(386)  23(43.4) 63(33 2)  (df=12)
eating out  s~giimes week 24(258)  12(273)  6(113) 42(221) NS
5-6times/week 18194)  7(159)  9(17.0) 34(17.9)
everyday 14(151)  5(114)  7(132) 26(13.7)
Vitamin & V€S 35(376)  24(45)  33(623) 92(484)  x*=9.060
Mineral No 58(624)  20(455)  20(37.7)  98(51.6) ;if(; gé

1N(%)
2)#;p<0.05 by the x2-test
3)N.S: No Significance

X

Aedo] W AFAFHNERNE <Table 11 >3 o} AEAF oM o
2 15 (p<0.01), AF(p<0.001)= F A<l ZFol7F AUt wF2] 4
G- 20~24A417F 8 .643], 25~294 F 13.763], 304 °]¢ F 12.103] A4
3 JAHpP<0.01). A= 20~244 F 3.973], 25~294 F 6.453],

Xz
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3041 o] F 8.703% 30t FALN/FAZE vhEwel vl dFshA wel
AH S AATHP<0.001). FiFo] A FA zte]ls Holx FRe
U 20~244 5= 2.523], 25~294 = 2.333], 304 o] F 1.293] £o=
e A o] 7RSS v AIANEE Hoow WAl A9
20~24A4(F 3.153]), 25~29A41(F 2.783]), 304 o](F 2.183]) A Fstx

!

AT},

Ah oS, 25 whd e o] - 30l Hel] 20mo] wol AF sk
AE Ao UEET F, W5 25~2941(F 0.823]), 20~2441(5 0.69
3]), 304 ol (F 0.453]) o= yegow 2Fo Ago 25~294
(5 0.483]), 20~24A41(F 0.453]), 304 °]4(F 0.29%8]) w22 YERRT
o= 20Wwre]l 30uHrel Hlsl FRe AHFo] FuHom wol AF st

9= AL noFAh,
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Table 11. Food intake frequency of the subjects by age

20724 25729 30’s Over Total
(n=93) (n=44) (n=53) (n=190)

Bean curd 370 + 406" 401 + 455 3.18 + 3.46 363 + 4.02
Bean 542 £ 595 494 £ 579 526 £ 6.36 527 £ 6.00
Potato 1.87 £ 1.99 2.18 £ 3.82 201 £ 2.39 212 + 264
Sweet potato 156 £ 2.85 214 + 489 1.06 £ 1.49 156 + 3.19
Chinese cabbage 864 £ 7.20 13.76 + 827 1210 + 770« 1079 + 7.87
Radish 462 + 496 6.18 £ 6.20 545 £ 4.77 521 £ 5.23
Radish tops 142 + 228 120 £ 1.62 164 £ 321 143 £ 245
Bean sprouts 2.03 £ 3.06 2.07 £ 2.68 167 £ 1.65 194 £ 264
Spinach 1.83 + 3.29 125 £ 122 171 + 1.99 1.66 = 2.60
Cucumber 3.09 £ 425 3.30 £ 445 3.08 £ 3.11 313 £ 399
Pepper 266 + 4.25 211 £ 2.23 232 £ 218 244 £ 3.36
Carrot 207 + 358 260 £ 3.89 203 + 1.99 218 £ 3.29
Pumpkin 216 + 3.12 248 + 363 239 + 218 2.30 + 3.01
Cabbage 252 + 361 233 + 294 129 + 150 213 £ 3.04
Tomato 349 £ 493 3.76 £ 586 206 + 2.06 3.30 £ 459
Mushroom 315 £ 3.24 218 £ 273 218 + 2.33 279 £ 291
Brown seaweed 203 + 231 2.30 £ 2.07 165 + 1.89 199 = 2.15
Dry laver 391 £ 450 4.06 £ 445 343 £ 343 381 £ 4.20
Anchovy 2.83 + 4.06 241 £ 273 3.08 £ 4.08 280 £ 3.79
Salted fish 0.89 + 1.46 124 + 164 063 + 1.23 090 + 1.45
Milk 547 + 513 6.35 + 6.57 438 + 4.01 537 + 525
Yoghurt 345 £ 3.83 446 + 447 348 £ 4.26 369 £ 4.1
Ice cream 3.02 £ 3.68 3.28 £ 3.37 197 + 254 2,79 + 335
Carbonated drink  2.31 + 3.82 2.25 £ 358 131 + 1.77 202 £ 333
Coffee 397 £ 431 6.45 £ 6.44 870 £ 7.16%xx 586 £ 6.06
Green tea 414 £ 531 530 £ 587 511 £ 538 468 * 5.46
Beer 069 £ 1.03 082 £ 1.30 045 £ 0.63 066 £ 1.01
Soju 045 + 0.73 048 + 0.90 0.29 + 0.78 041 + 0.78
Rice wine 0.16 £ 0.35 026 £ 0.84 0.09 £ 0.37 0.16 £ 051
1)Mean£S.D

2)Significantly different between groups by ANOVAC(#;p<0.05, #*#;p<0.01,%#%;p<0.001)

_23_



3. BMIe| @& ¢¥k4 A
g5 v

—|—l
oSt
i
il
g,
H
)
o
r
(i
oot
£
1>
)y
[ o
ox

1) BMIo| w2 A1X]A SH] 2

ZAM ALY BMIO w2 A A AS X = <Table 12>} T}t BMIE= A
AgFs 714 & ddts A FE AAY HvHEE el Ed ARS-E o
A dow tigkrRkeks| o A A 7)ol wek (A A Fa: BMI 18.59]
b, AAAF518.5~22.9, AT 23~24.9, BNk 250]4) 4o =
WSS Rk, AR e BMI= 20.59% ARA Tl
ot ot AR Fel 319 (16.8%), BEAFT135(71.1%), HA S 16
H(8.4%), HIRrS 89 (4.2%) 1Atk BMIe wE 21749 zte]E& B
BAF 161.73% 4.44cm, AAF(161.0.cm), HAF(159.4cm), H
(156.91cm) «o= Yewrew Fo2<¢l zto]l5 KA (p<0.01). A9

35 BMIZF %855 AT A Foprlon], AAFTol 45.8ke, F3AF

ol

o

(2

T 53.8kg, FAFT 60.5kgolal HINHEE 64.5kgo 2 7t T3kl oF 8kg
A zpol 7 YA FA ST vl E 4kgBE Zpol7b AATH EF A
SR 25%, B2 A%, AL BF BMIZF Hold 52 opxlon g
ol &l Aol& wela 9l Arh(p<0.001)
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Tablel2. Anthropometry of the subjects by BMI

Low weight Normal Over weight Obesity Mean
(n=31) (n=135) (n=16) (n=8) (n=190)

Hight(cm) 161.03 + 533" 16173 + 444* 15938 + 360° 156.88 + 451%+” 161.22 + 464
Weight(cm) 4581 + 327 5382 + 449" 6051 + 282 6451 + 457%xx 5352 + 6.04
Body-water(L) 2596 + 226" 2863 + 267" 3030 + 224" 3005 + 1.78%xx 2839 + 279
Muscle mass(kg/m’) 3307 + 286" 3635 + 331" 3870 + 2.74™ 3843 + 223 3610 + 349
Fat free mass(kg) 3533 + 302"  39.00 = 359"  41.36 + 299h 4094 + 2.40Ps=x 3368 + 3.77
Protein(kg) 689 + 059 762 £ 070" 811 + 059 800 + 04T+ 756 + 0.74
Mineral (kg) 248 + 017" 271 = 023° 287 + 023 288 + 0.10%xx 269 + 0.24
Body fat(kg) 1048 + 1.89° 1494 + 281" 1916 + 219 2359 + 321%x 1493 + 3.85
BMI(kg/m") 1770 + 078" 2054 + 1.15° 2381 + 050° 2621 + 1.10%sx 2059 + 2.16
Percent body fat(%) 2286 + 378" 2767 + 416" 3169 + 335 3643 + 2.99%sx 2759 + 491
Waist-Hip Ratio(%) 076 + 002" 079 = 003" 083 + 003 085 + 0.04%=x 079 + 0.04
1)Mean®S.D
2)Significantly different between groups by ANOVAC(#;p<0.05, ##;p<0.01,*%%;p<0.001)

2) BMIo| & I9%: H|w

<Table 13 > BMIo| w& ZAtAAte] 2 EE YeERUSIT H4f
BMD+ AAFTT, AATT, FASTE, HvkrolA 25§93 Aolzf
YEFSTH(p<0.001). HHBMD+ AAH 57t S7HEF5E S7tetes 4
< Bt & BMDAAME AAFST, AAAST, dATa, vvkrolA
oAQl Aol & ML, W BMDel A FAF 3 wlwkiEe] fo14<l Aho] 7}
dehdA @gkod, AAFH PAAFElE fAhd 2ok AU
(p<0.05).

BMIe| W& #H+ T-scorerx BMIRK 7}4 =& H|vkito] -0.01% 714
Lo X2 Hgon FAFT(-0.25), AAT(-0.70), AAZFT(-0.83)c

° 2 Yeltt BMiZE @old 45 T-score® Stolxltt.
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Table13. Bone mineral density of the subjects by BMI

Low weight Normal Over weight Obesity Total

(n=31) (n=135) (n=16) (n=8) (n=190)
BMD Forearm 036 £ 005" 038 + 0.06™ 042 + 0.04° 041 + 003« 038 + 0.06
 Calcanues 045 * 006" 051 * 003" 057 + 007" 056 + 008"+ 051 + 0.08
(g/a)  Vfean 043 + 0.06° 044 * 0.06™ 047 + 0.06™ 048 + 0.04%*+ 044 + 0.06
Forearm  -1.89 + 080° -157 + 1.04" -0.76 + 0.70° -0.95 + 0.49%#x -153 + 1.00
T-score Calcanues -055 + 083" 022 + 108> 114 + 1.01° 095 + 1.13%xx 021 + 1.12
Mean -0.83 + 091° -0.70 + 0.88" -0.25 + 088" -0.01 + 062"+ -0.66 + 0.89

1)Mean£S.D

2)Significantly different between groups by ANOVAC(#;p<0.05, #*#;p<0.01,%#%;p<0.001)

3) BMIe| m& A gFHF v

BMIel tt2 2]8% H<E <Table 14>9] Ygdtt. AFFEEE A
AT (3.68%), BAAT(6.195), #AFT(5.56%), HIRFZ(5.50F) 0=
BEATTR FAFTTE FAEIR oW AAFEH, A AT, FATT
o ARl o= frol A9l Apel 7t AR THp<0.01).

FEER = Wol ¥ F gtk £FdAME FAAFTH FA T
A FoAd Zol7k oy AAFH FdAT, AAFTH vl A e
Frol Al Ael7t A= Aoz YERSTH(p<0.05). &, BMIZ} Hotd 45 2

-
obfom, 1mels BMIZL ¥25% Ha HgFo] L

l~11-r
OoxL
.

eAe HE B g9 FROGIY, B4, 17 $)B WA Wopopd 3

MAE A% s B3t W feldel ot i Ao e
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o)A Apel7h gl Ao YERRTHp<0.05). iAokt
@ol # w7k dupe) el disiM = AdAT It AATE e e
Al zpel7k ot AT GGA T, A T Wk bl =
1A Akl 7k I tH(p<0.01). "ol #ar vl Fsjdtt o] ol M= A
Tw(0.39%), B3ATT(0.705), FHAFTT(0.695), WRHI(0.88%) 0=
ARATTS AT TS FASIR o vt A A 7t @A 6

Fobd frol 9l AolE HAT(p<0.0)

rlr
Ko}

:(o
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Tablel4. Food behaviors score in each groups by BMI

Low weight Normal Over weight Obesity Total
(n=31) (n=135) (n=16) (n=8) (n=190)
1. Frequently alone eating 003 + 018" 009 £ 029 013 + 034 013 + 0.35 0.08 + 0.28
2. Guilty feeling after overeating 0.00 = 0.00 0.15 £ 0.36 019 £ 040 0.00 = 0.00 012 + 0.33
3. Overeating more than twice a week 0.10 = 0.30 0.19 + 0.39 013 £ 034 0.00 £ 0.00 0.16 £ 0.37
4. Gloom after overeating 000 £ 0.00° 021 £ 041" 013 + 034" 038 + 052?017 + 038
5. Not self-control when eat 0.23 £ 043 0.28 £ 0.45 044 £ 051 038 + 052 0.29 + 045
6. Concerned about overeating 0.19 + 0.40 0.39 £ 049 025 £045 025+ 046 0.34 + 047
7. Overeating better than others per two hours 0.19 £ 040 043 £ 0.50 031 £ 048 038 + 052 0.38 + 0.49
8. Angry after overeating 042 + 050 0.49 + 050 056 + 051 038 + 0.52 048 £ 050
9. All day eat 0.39 £ 050 051 £ 0.50 038 £ 050 050 + 053 048 + 050
10. Continued to eat unnecessary foods that have to avoid . b b - ~
) 0.26 + 0.44 066 *+ 0.48 044 £ 051 0.75 + 046 058 + 050
self-consciously
11. Continued to eat despite of heavy stomach 042 £ 050° 067 = 047" 038 + 050" 050 £ 053" 059 + 049
12. Overeating when not hungry 035 £ 049" 066 + 048" 081 £ 040" 050 £ 053" 062 + 049
13. Regret after overeating 039 + 050" 070 + 0.46™ 069 + 048" 088 + 035" 066 + 0.48
14. Overeat quickly when hungry 0.71 + 046 0.78 + 0.42 075 £ 045 050 + 053 0.75 + 043
Total 368 + 223 619 £ 301" 556 + 356" 550 £ 256”570 + 3.05

1) Mean=®S.D. Values assessed by 2 point Likert scale. 1: the most negative attitude, O: most positive attitude

2) Values are significantly different by ANOVA(G##p<0.001, **p<0.01,* p<0.05)
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Table 15. Health related behavior of the subjects by BMI

Low Over i o
] Normal ) Obesity  Total  Significa
weight weight
(n=135) (n=8) (n=190)  nce
(n=31) (n=16)
very 30977 14(104) 2125 00.0) 19(10.0) '3013
activit little 11(355)  50(37.0) 5(31.3)  4(50.0) 70(36.8) X((;f:g)
Y normal 10(32.3)  52(385) 7(43.8) 2(25.0) 71(37.4) NS?
Not at all 7(226) 19(14.1) 2(125) 2(25.0) 30(15.8) '
Frequency Not at all 17(54.8) 57(422) 2(125) 3(375) 79(41.6) C-13795
£ exerci 1-2times/week 10(32.3)  53(39.3)  6(375)  4(50.0) 73(38.4) ( dfzé)
OF CXCTCISE 3 _ttimes/week 30) 190141 6(375) 10125 290153) ¢
Stimes over/week 1(3.2) 6(44) 2125  000.0) 947 '
Overeating 8(25.8)  48(356) 5(3L3)  2(25.0) 63(33.2) 27 300
Amount of Sometimes overeating ~ 14(452)  63(46.7) 7(43.8) 2(25.0) 86(45.3) X((;f:g)
meal Midium 9(29.0) 23(17.0)  4(25.0)  4(50.0) 40(21.1) NS
Not enough 0(0.0) 1(0.7)  00.0)  000.0) 1(0.5) '
Meal very regularity 14(45.2)  39(289)  4(25.0) 4(50.0) 61(32.1) x2=7.771
~ regularity 12(3877)  70(51.9) 11(68.8) 2(25.0) 95(50.0) (df=6)
regularity oolarity 5(161)  26(19.3)  1(63) 2(250) 34(179) N.S
Always 3(9.7) 4(3.0)  000.0)  000.0) 737 ,
One-side i X*=11.446
) Sometimes 14(452)  76(56.3) 10(625) 1(12.5) 101(53.2) (df=6)
eating NS
No 14(452) 55(40.7) 6(375) 7(875) 82(43.2) '
1) N(%)

2) N.S.: not significant
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Table 16. Food intake frequency of the subjects by BMI

Low weight Normal Over weight Obesity Total
(n=31) (n=135) (n=16) (n=8) (n=190)
Bean curd 1072 + 783" 11.10 £ 798 880 + 763 9.77 + 726 10.79 + 7.87
Bean 563 + 601 581 + 618 660 + 621 625 + 443 586 + 6.06
Potato 385 + 445 575 + 552 594 + 499 369 + 2.30 537 + 525
Sweet potato 569 + 649 522 + 587 482 + 608 523 + 7.27 527 + 6.00
Chinese cabbage 572 + 547 496 + 501 543 + 527 7.09 + 801 521 + 523
Radish 321 + 336a" 457 + 548" 684 + 604 797 + 845" 468 + 546
Radish tops 479 + 574 379 + 405 259 + 209 283 + 1.92 381 + 420
Bean sprouts 250 230 407 £ 449 255 + 243 4.03 + 4.77 3.69 + 411
Spinach 380 + 375 344 + 379 556 + 637 220 + 1.39 363 + 4,02
Cucumber 319 + 344" 335 + 484" 238 + 198" 469 + 757+ 330 + 459
Pepper 283 + 277 282 +374 616 + 687 359 + 243 313 + 3.99
Carrot 323 + 471 269 + 341 337 +530 200 + 2.73 2.80 + 379
Pumpkin 233+ 190 310 +375 230+ 205 216 + 1.4 279 + 335
Cabbage 978 + 217 289+ 320 183+ 217 123 + 0.80 279 + 291
Tomato 323 + 442 209 + 268 283 + 291 442 + 746 244 + 336
Mushroom 256 + 236 226+ 328 242 + 232 164 * 161 230 + 301
Brown seaweed 276 + 422 199 + 319 266 + 270 206 + 1.55 218 + 329
Dry laver 178 + 209 221 + 332 255 + 259 141 + 161 213 + 304
Anchovy 178 + 173 221 + 284 226 + 2.82 164 + 1.62 212 + 264
Salted fish 219 + 415 209 +337 127 + 128 156 + 1.63 202 + 333
Milk 185+ 171 199 + 221 250 + 259 145 + 157 199 + 215
Yoghurt 173+ 196 185+ 245 341 + 484 1.19 + 083 1.94 + 264
Ice cream 140 + 171 164 + 265 270 + 382 1.05 + 093 1.66 + 2.60
Carbonated drink  1.14 + 171 151 + 311 245 + 562 209 + 2.42 156 + 3.19
Coffee 110 + 161 150 + 265 177 + 245 094 + 167 143 + 245
Green tea 076 + 113 091 + 146 136 = 212 025 + 0.24 090 + 1.45
Beer 072 + 1.02° 056 + 082" 130 + 1.94" 0.75 + 1.10°% 066 + 1.01
Soju 050 + 097 039 + 069 054+ 123 028 + 0.30 041 + 078
Rice wine 025+ 091 014 +039 020+ 062 017 = 035 0.16 + 051
1) Mean®S.D

2) Significantly different between groups by ANOVA(*;p<0.05)
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Table 17. Distribution of subjects between normal and risk group by age

Risk Total

Normal

(n=190)

(n=75)

(n=115)

93(100)

42(45.2)

51(54.8)"

20724

44(100)

13(29.5)

31(70.5)

25729

Age(yrs)

53(100)

20(37.7)

33(62.3)

30's over

DN(%)
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70.5

. Normal
I Risk

20~24 25~29 30's over

Age
Fig.2 Distribution of subjects between normal and risk group by age

2). A0 wE FIEE ZAATH A AAAS v
ZA GRS E o w2 AAAIS A A= <Table 18>¥ ).
Al A2 Aol 161.83cm, Ydo] 160.27cm=E Aol 1.5cmAE

AT AT 54.84kgo 2 P ATo] 51.51kgHT} FoHoR =
Ao 2 YEETH(p<0.001).
E3], 3009 4$ 9F+F 50.38kg Hulk FAT 55.88kgo® 94
e Ags ngom Fy 5.5kgold A0S Hlt)
3k A (p<0.001)9] A5 AT 29.07LE Y ¥+ 27.35LEA A

o

f

iy

hs

At o] = Uebga S5 At 37.10kg, e
34.57+2.86kg(p<0.001), A A v}k e A AF T 39.71kg, et
37.10%£3.09kg(p<0.001), chal g o R 7.75kg, e
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el SR fFojHoR w2 ASS vEha Tk g A
WAl Fro) e YERYA o el SR A YERR
BMIe] 7§ AAFTol 20.97kg/m', @0l 20.0lkg/m' o2 A Aol
FoHow tha e AFS eI oM (p<0.001), 30t A% BAT
o] 21.96, flgrol 19.9602 o] FAwHr ooz e A

il

2

G AA Aol Aol 0.78, 9ol 0.800.2
oA o)X= o}t 9ol AAT R =4 YEhon, 20~24 A7
25~29A19] AF- o= ol AATHT EA yERgT ol 200 ¥

dxe A AFS A huA BRAYEe] Fe Ao He} vlE )

_35_



Table 18. Anthropometry between normal group and risk group by age

20724 25729 30's over Mean
Normal Risk . Normal Risk Significan Normal Risk Significa Normal Risk Significanc
Significance ~ ~

(n=51) (n=42) (n=31) (n=13) ce (n=33) (n=20) nce (n=115) (n=75) e
Hight(cm) 16296 + 504" 16067 + 413 p<0.05” 16223 = 446 16100 £ 379 NS 15967 + 467 15858 £ 340 N.S. 16183 + 49  160.27 £ 3% p<0.05
Desired weight(kg) 4961 + 358 4827 +33% NS’ 4961 + 376 4746 + 194 p<0.05 5024 £ 472 4300 £ 191 p<0.05 . 4975 +389 4807 + 28 p<0.001
Weight(kg) 5470 + 667 5253 £ 5.55 N.S 5440 + 603 4980 + 6.00 P<0.05 55838 £ 676 5038 + 367 p<0.001 5484 £ 616 5151 £ 521 p<0.001
Body-water(L) 2006 £ 270 2751 £ 555  p<0.01 2890 £ 28 2750 £ 357 NS 2033 =284 2683 £ 240 p<0.01 2007 £ 276 2735 + 250 p<0.001
Muscle mass(kg/m’) 3685 £ 345 3491 £ 289  P<0.01 3706 £ 362 3361 £ 247 P<0.01 3762 + 361 3438 £ 3.07 p<0.01 3710 + 352 3457 + 28 p<0.001
Fat free mass(kg) 3951 £ 364 3749 £ 307  P<0.01 3985 £ 362 3643 £ 304 p<0.05 39099 = 387 3658 £ 321 p<0.01 3971 £383 3710 £ 308 p<0.001
Protein(kg) 776 £ 0.74 738 £ 065  P<0.05 701 £076 712 £ 064 p<0.05 781 £ 0.77 714 £ 064 p<0.01 775 £ 0.5 728 £ 06 p<0.001
Mineral(kg) 270 £ 0.22 260 £ 016 P<0.05 279 £ 027 259 £ 019 p<0.05 2.83 + 0.28 258 £ 0.22 p<0.05 2.76 + 0.25 259 + 0.8 p<0.001
Body fat(kg) 1520 + 390 1504 + 333 N.S 1503 £372 1335+ 412 NS 1589 + 543 1384 £ 270 NS 1526 + 413 1442+ 33 NS
BMI(kg/m') 2063 £ 249 2032 £ 1.78 N.S 2065 £ 178 1915 + 196 P<0.05 2196 + 268 1996 + 1.20 p<0.01 2097 £ 235 2001 + 1.71 p<0.001
Percent body fat(%) 2143 + 457 2837 £ 4.04 N.S 2139 £ 435 2640 £ 578 NS 2191 £ 709 2741 £ 448 NS 2149 £ 520 2174 + 44 NS
Waist-Hip Ratio(%) 0.79 + 0.03 0.80 + 0.03 N.S 0.78 £ 003 079038 NS 0.81 £ 0.05 0.79 £ 004 NS. 0.79 + 0.04 0.80 £ 0.03 N.S.

1) Mean£S.D 2) p <0.05, p<0.01, p<0.001 by T-test

3)N.S;

Not significance
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Table 19. Bone mineral density between normal group and risk group by age

20724 25729 30's over Mean

Normal Risk Significan! Normal Risk Significan Normal Risk o Normal Risk Significa

(n=51) (n=42) ce (n=31) (n=13) ce (n=33) (n=20) Significance (n=115) (n=75) nce
Forearm BMD(g/en) 038 + 005" 034+ 006 p<00” 041 £ 005 035+ 005 p<0.0l 043 005 035+ 003 p<000l | 040 =005 034 %005 p<0.001
Calcanues BMD(g/crf) 053 £ 008 049 + 007 p<0.0l i 054 + 007 045 + 007 p<0.01 053 £008 043 £004 p<0.001 053 £ 007 046 £ 007 p<0.001
Mean BMD(g/cr) 048 £ 044 038 £ 0.03 p<0.001 i 047 + 0.04 039 = 0.03 p<0.001 048 £004 039 %002 p<0.001 048 £ 004 039 £ 003 p<0.001
Forearm T-score -155+ 090 -218 £1.02 p<001l i-1.06 £ 080 -1.99 £ 0.75 p<0.01 =067 £ 077  -193 + 051 p<0.001 ¢ -1.16 £ 091 -2.08 + 0.87 p<0.001
Calcanues T-score 053 £ 1.10  -0.08 £ 1.03 p<0.05 § 075 + 083 -0.65 + 099 p<0.05 058 £ 112  -088 + 052 p<0.001 059 £ 1.04 -041 + 097 p<0.001
Mean T-score -0.06 £ 058 -1.60 + 047 p<0.001 i-017 + 0.62 -1.44 + 0.38 p<0.001 -005 £ 068 -142 £035 p<0.001 | -0.09 £ 062 -152 £ 043 p<0.001

1) Mean%S.D

2) p<0.001 by T-test
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Table 20. Food behaviors score between normal group and risk group by age

20724 25729 30"s over Total

Normal Risk Significa:  Normal Risk Significan: ~ Normal Risk  Significani Normal Risk  Signific

(n=51) (n=42) nce (n=31) (n=13) ce (n=33) (n=20) ce (n=115) (n=75) ance
1. Frequently alone eating 0.10£0.30" 0.140.35 Ns¥:0.0340.18 0231044  P<0.05 ;0.03+0.17  0.00£0.00 NS 006 024 012 £0.33 NS.
2. Guilty feeling after overeating 010030 029:046  P<005” 10.33:0.18 0.23+044  P<005 :0.06+024  0.00£0.00 NS 007 £026 020 040  p<0.05
3. Overeating more than twice a week 0.14+0.35  0.31£0.47 P<0.05 :0.13+0.34 0.15+0.38 NS 0.09£0.29 0.20£0.41 NS 102 +0.33 025 £044  p<0.05
4. Gloom after overeating 0.16£0.37  0.26+0.45 NS 0234043 0.08+0.28 NS :006:024  0.05£0.22 NS 015036 017 038  NS.
5. Not self-control when eat 0.35£048  0.33+0.48 NS :0.19+040 054052 0.24£044  0.10£0.31 NS 028 045 031 046  NS.
6. Concerned about overeating 045050  0.50£0.51 NS :0.42£050 0.23+0.44 NS 1012033 0.00£000  P<0.05 :0.35 048 0.32 +047 NS.
7. Overeating better than others per two hours 049050  0.450.50 NS 10.35£0.49 0.31£0.48 NS 1024044  0.25+0.44 NS 1038 049 037 £0.49 NS.
8. Angry after overeating 0.47+050  0.69£0.47 P<0.05 ;0.45+0.51 054052 NS 036+049  0.25£0.44 NS 043 050 055 050  NS.
9. All day eat 0.55+0.50 048051 NS 0.58+0.50 0.38+0.51 NS 039:050  0.35£0.49 NS 051 050 043 050  NS.
igmiozz?uffnimej;; mecessary foods that have (0 o esi0g8 0744045 NS 0656049 038051 NS 036:049 045051 NS 057 4050 060 €049 N,
11. Continued to eat despite of heavy stomach 0.63+0.49  0.74x0.45 NS :0.61£0.50 0.380.51 NS 0554051  0.400.50 NS 060 049 059 £0.50 N.S.
12. Overeating when not hungry 0.69£047  0.67+0.48 NS 061£0.50 046052 NS 055#051  0.55+0.51 NS 063 £049 060 049  NS.
13. Regret after overeating 0.75£044 0.710.46 NS 10.68£0.48 0.54£0.50 NS i058+050  0.50+0.51 NS 1068 047 063 £0.49 NS.
14. Overeat quickly when hungry 0.76£0.43  0.79£0.42 NS 0742044 0.77+0.44 NS 073045  0.70£0.47 NS 075 044 076 043 NS.
Total 6.27£3.03  7.10£2.86 NS 5714283 523347 NS 4384255  380+2.71 NS 557 294 589 £323  NS.

1) Mean£S.D. Values assessed by 2 point Likert

2) p <0.05, p<0.01,p<0.001 by T-test
3) N.S.: Not significant

scale. 1: the most negative attitude, 0: most positive attitude
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Table 21.

Health related behavior between normal and risk groups by age

20724 2529 Mean
Normal Risk Significanc ;|  Normal Risk Significanc Sionif Risk Signif
(0=51)  (n=42) e (n=31) <n*13> e e <n—7"> enteance
very 81577 5119, » 265) a3 221 550 93
iyl vEy 18wy NP 1w X((;f;gf X(éflég) <36 o X0
l normal 16(3%.4) 15(35.7) N&? 14(45.2) 5 3 NS NS 27(36.0) NS,
Not at all 8(15.8) 4(9.5) 309.7) 4 14(18.7)
Walking <30min/day 18(35.3) 11(262)  x2=4969 17648) 7339 y2=2344 2786 000 123220
) 30min"Thr/day 17(33.3) 2(524)  (di=4) 12(38.7) 5 (df=4) (df=5) 34(453)  (df=5)
ours > lhr/day 16(31.4) 9215 NS 2(65) NS NS 11047 NS
Sunshine < 3(?min/day 9(1?.6) 5(_1 9 x%=1.131 10(32.3) 4 )\2:(),()49(df X2=5.050 (240)  x2=3204
30min -1hr/day 23(45.1) 21(500)  (df=3) 17648) 76 =2) (df=3) 36(480)  (df=3)
hours > Thr/day 19(37.3) 16(381) NS 4129) 2 N.S NS 21300) NS
 Not at all 24(47.1) 18(429) 10(32.3) 6 4 33(44.0)
Frequency of 2R 2 2 2o
e 1 times/veek s nws XEE ey X(dflfé? X(dlflég? ey %
3-Atimes/week 10(19.6) 6(14.3) 397 : 12(16 0) .
U NS NS NS NS.
> Stimes /week 5(9.8) 1(24) 0(0.0) 2.7)
Not at all 24(47.1) 17405, _ 10(32.3) . , 32(42 no,
Exercise < 30min/day 369 e Y0 85y X@f;%?“ X(élzégo ey X AT
hours 30min™1hr/day 11(21.6) 9(21.4) 8(25.8) 13173 o
Lo NS NS NS NS.
> 1hr/day 13(255) 7(16.7) 5(16.1) 130174)
Less than 4 hour 59.8) 6N, 132) . . 4063,
Sleeping 6 hour nee ey X0 ae X@ff;?o X(éflégg By N0
hours 6-8 hour 2(549) 16(38.1) 9(61.3) 6 % 33(43.0)
NS 0 NS NS NS.
8-10 hour 7(137) 7(16.7) 2A65) 4 13(17.3)
Sleeping Good sleeping 35(68.6) 23048) x2=2735 25(80.6) 7(538)  x2=3316 x2=1.644 45(60.0)  x2=2.779
Not sleeping 16(31.4) 18(429)  (df=2) 6(19.4) 6 4 (dt=1) (d=1) 29( 38 (A=)
state Intake sleeping drug 0(0.0) 124 NS 0(0.0) N.S NS 1.3) N.S.
1) N(%) 2) N.S.: not significant
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Table 22. Food habits between normal and risk groups by age

20724 25729 30's over Mean
Normal Risk o Normal Risk N Normal Risk N Normal ~ Risk  Significan
Significance Significance Significance _
(n=51) (n=42) (n=31) (n=13) (n=33) (n=20) (n=115)  (n=75) ce
very regularity 1121.6)" 11262 x?=0331 14(45.2) 4308)  x2=1.031 13(39.4) 84000 x2=0.002 38(330)  23(30.7) x2=0.132
Meal regularity regularity 26(51.0) 21(50.0) (df=2) 16(51.6) 8(61.5) (df=2) 15(455) 9(45.0) (df=2) 57(496)  38(50.7) (df=2)
irregularity 14(275) 10038 NS’ 1(32) 17.7) N.S 5152)  3(15.0) N.S 20(174) 141870 NS
Overeating 16(31.4) 13(31.0) 17(54.8) 3(23.1) 11(33.3) 3(15.0) 44(383)  19(25.3)
Sometirmes - q)  X=1618 X2=4001 =025 =478
Amount of meal overeating 25(49.0) 24(57.1) (d-3) 7(22.6) 6(46.2) (@) 14(42.4) 10(50.0) (d=2) 46(40.0)  40(53.3) (4-3)
Midium 9176) 5119 NS 726 4308 NS 8242 730 NS 2(209) 16213 NS
Not enough 1(2.0) 00.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(09) 0(0.0)
Always 3(5.9) 248 y2=1023 1820 177 x=0572 9(0.0) 0000 x2=0.103 435 340 y2=0.182
One-side eating Sometimes 25(49.0) 25(59.5) (df=2) 17(54.8) 6(46.2) (df=2) 18(54.5) 10(50.0) (df=1) 60(52.2) 41(54.7) (df=2)
No 9(17.6) 15(35.7) N.S 13(41.9) 6(46.2) NS 15(45.5) 10(50.0) N.S 51(444) 31(41.3) N.S.
High 508) 371) 20269 182 107 x=4297 300 0000 x*=25% 978)  463) =083
Salty taste Normal 38(74.5) 33(786) (df=2) 22(71.0)  12(92.3) (df=2) 24(72.7) 14(70.0) (df=2) 84(73.0)  59(787)  (df=2)
Low 8(15.7) 6(14.3) NS 8(25.8) 0(0.0) NS 6(18.2) 6(30.0) NS 22(191)  12(160) N.S.
Naver 2(3.9) 2(4.8) 000.0) 000.0) 00.0) 1(5.0) 2017 3(4.0)
1times/2month 1(2.0) 0(0.0) 000.0) 1(7.7) 0(0.0) 000.0) 1(09) 1(1.3)
1times/month 6(11.8) 31D x2=2216 1(32) 177 x2=12.268 7(21.2) 0000 x2=10.199 14(12.2) 4(6.3) y2=5058
Frequency of eating out 1 2times/week 13(25.5) 10(23.8) (df=6) 16(51.6) 17.7) (df=5) 12(364)  11(55.0) (df=5) 41(357)  22(29.3)  (df=6)
3 4times/week 11(21.6) 13(31.0) NS 9(29.0) 3(23.1) NS 2(6.1) 4(20.0) NS 22(19.1) 202670  N.S.
5-6times/week 10(19.6) 8(19.0) 309.7) 4(30.8) 7(21.2) 2(10.0) 200174)  14(187)
everyday 8(15.7) 6(14.3) 2(6.5) 3(23.1) 5(15.2) 2(10.0) 15(130)  11(14.7)
Yes 092 BN =120 | 17648 TGI8 x2=0004 20636) 126000 ye0070 | 58(G04) 34453) x*=0473
Health supplement foods 3608 27(643) “ﬁ? 4452 6(462) (‘;fisl) 120364)  8(400) (‘;fisl) 51(496)  41(547) (i,:“

1) N(%) 2) N.S.: not significant
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Table 23. Food intake frequency between normal and risk groups by age

20724 25729 30's over Mean
Normal(n=1) Risk (n=42) Significance { Normal(n=31) ~ Risk(n=13)  Significance : Normal(n=33) ~ Risk(n=20)  Significance | Normal(n=115)  Risk(n=75) Significance

Bean curd 459 + 180" 517 £ 153 N.S 481 + 180 469 £ 1.97 N.S 521 £ 152 495 + 1.00 N.S 483 + 1.73 503 £ 149 N.S.
Bean 404 + 227 433 £ 210 NS 400 + 2.38 369 + 2.56 NS 412 £ 253 445 + 196 N.S 405 + 2.36 425 £ 214 N.S.
Potato 569 + 1.61 6.02 £ 1.30 NS 558 + 1.77 508 + 2.25 NS 579 £ 143 575 = 1.07 N.S 569 + 1.59 579 + 147 N.S.
Sweet potato 6.08 + 2.24 6.43 + 142 NS 597 + 273 515 + 313 NS 627 + 2.11 645 = 2.11 N.S 6.10 + 2.33 6.21 + 2.02 N.S.
Chinese cabbage :3.37 + 2.05 369 £ 191 NS 255 £ 1.89 285+ 1% NS 294 + 150 245 + 173 N.S 303 £ 1.88 321 £ 193 N.S.
Radish 437 + 203 467 £ 1.71 NS 442 + 188 408 + 2.18 NS 452 £ 205 420 £ 1.4 N.S 433 + 198 444 £ 175 N.S.
Radish tops 488 + 3.10 529 + 292 NS 6.16 + 2.44 631 + 1.84 NS 421 £ 345 6.25 + 243 p<0.05 503 £ 3.11 572 + 265 N.S.
Bean sprouts 575+ 209 583 + 1.4 NS 581 + 170 554 + 176 NS 588 + 145 6.10 £ 0.97 N.S 580 + 1.81 58 + 145 N.S.
Spinach 596 + 2.06 521 £ 250 N.S 6.23 + 2.08 592 £ 1.4 N.S 6.00 £ 154 6.60 + 1.64 N.S 6.04 £ 192 571 £ 2.20 N.S
Cucumber 486 £ 1.4 483 + 207 N.S 552 £ 177 462 + 2.18 N.S 48 + 1.62 540 = 143 N.S 503 £ 1.77 497 £ 194 N.S.
Pepper 447 £ 270 464 + 240 N.S 503 £ 223 6.23 + 1.74 N.S 509 £ 2.14 510 £ 194 N.S 480 + 243 504 £ 223 N.S.
Carrot 492 + 246 490 + 273 N.S 494 + 263 58 £ 1.9% N.S 530 £ 1.99 595 + 1.39 N.S 503 + 2.37 535 £ 2.35 N.S.
Pumpkin 496 + 2.28 590 £ 153 1)<0,0521 481 + 224 6.15 + 1.46 p<0.05 539 + 173 475 + 210 N.S 504 £ 212 564 £ 175 p<0.05
Cabbage 541 + 1.69 562 £ 216 NSY 523 + 236 569 + 1.89 NS 588 £ 2.06 625 = 1.89 N.S 550 + 1.99 580 £ 2.04 N.S.
Tomato 508 + 1.98 536 £ 194 NS 490 + 2.33 554 + 198 NS 573 £ 159 500 = 1.26 N.S 522 + 199 529 £ 178 N.S.
Mushroom 476 + 1.99 479 £ 193 NS 532 + 147 562 + 1.61 NS 545 £ 170 570 = 1.22 N.S 511 + 1.79 517 £ 175 N.S.
Brown seaweed 524 + 183 6.05 + 1.55 NS 568 + 1.90 515 £ 1.14 NS 6.30 + 161 6.15 £ 1.39 N.S 566 + 1.83 592 + 147 N.S.
Dry laver 471 + 190 498 £ 173 NS 523 + 165 408 £ 1.32 p<0.05 512 £ 1.56 485 + 1.31 N.S 497 + 1.74 479 £ 158 N.S.
Anchovy 502 + 244 49 £ 207 NS 587 + 152 523 + 1.4 NS 506 + 1.82 455 = 1.76 N.S 526 + 2.07 489 £ 190 N.S.
Salted fish 433 £ 3.36 529 + 322 N.S 529 + 317 569 £ 1.60 N.S 6.30 £ 3.16 550 + 3.24 N.S 516 + 3.33 541 £ 298 N.S.
Milk 422 + 205 405 = 164 N.S 394 £ 195 431 + 2.10 N.S 388 £ 1.67 415+ 2.3 N.S 404 £ 191 412 £ 190 N.S.
Yoghurt 490 £ 193 445 + 181 N.S 474 + 1834 469 £ 1.25 N.S 512 £ 213 480 £ 191 N.S 492 + 196 459 = 1.74 N.S.
Ice cream 492 + 215 505 £ 1.75 N.S 510 + 145 538 £ 1.76 N.S 530 £ 1.98 595 +2.35 N.S 508 £ 1.92 524 + 192 N.S.
Carbonated drink :4.86 = 2.76 512 £ 211 N.S 519 + 218 538 £ 2.72 N.S 530 £ 2.63 485 + 327 N.S 508 + 256 509 £ 254 N.S.
Coffee 429 + 249 414 + 224 N.S 297 £ 185 415 + 2.70 N.S 282 + 205 335 + 223 N.S 351 + 230 393 £ 2.32 N.S.
Green tea 437 + 252 445 £ 214 NS 423 + 187 462 + 2.75 NS 382 £ 243 355 = 1.88 N.S 417 + 2.33 424 £ 220 N.S.
Beer 467 + 324 531 + 337 NS 542 + 317 515 + 3.26 NS 452 £ 360 340 = 360 N.S 483 + 3.32 477 £ 347 N.S.
Soju 484 + 346 510 £ 375 NS 423 + 378 438 + 3.82 NS 339 £ 388 270 + 383 N.S 426 + 369 433 £ 388 N.S.
Rice wine 3.06 £ 392 2.88 + 396 NS 232 £ 373 262 + 369 NS 206 + 373 115+ 291 N.S 257 + 381 237 + 369 N.S.
1) MeantS.D 2) p <0.05, p<0.01, p<0.001 by T-test 3) N.S.: not significant
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Table 24. Weight control between normal and Risk groups by age

20724 25729 30"s over Mean
Normal Risk Sienif Normal Risk Signif Risk Signif Normal Risk Sigifi
5D e PO g3 1y R w20 DB engp) (e BN
Obesity 4787 248, 132 000, 150, 978) 340
boge o Over weight 19(37 3 14(33) X(éfzz'gl 12387 2154 X(éf:%?(i 5(25.0) X(ég:g‘)” 48(417) 21(28.0) X(;f_"gg
v imag Normal 19373)  22(524) % 1616 7(538) 12(60.0) 8E74H 064
) N.S N.S N.S N.S
Low weight 9(17.6) 4(9.5) 265)  4(308) 2(10.0) 15(13.0)  10(13.3)
Bxperionce of Y65 BU667) 28667 <000 18681 8615 =006 6(300) 5638 73635 42(60) =1063
- No ) uesy T g s Y umo WV pees) s @D
weight control - - NS . i N.S ) N.S ) ) N.S
Object of weight Health 9(17.6) 10(238)  x2=0.751 7(226)  7(538) x2=5796 11(55.0)  x2=0289 @ 33(287) 28(37.3) x2=3.115
Beauty 37(72.5) 21(64.3)  (df=2) 12(387)  5(385)  (df=2) 7(35.0)  (df=2) 60(52.2) 39(52.0)  (df=2)
control Sluggishness 508 5119 NS 12387 177 NS 21100) NS 220191 8107 NS
Restriction meal 19(37.3)  19(45.2) , 13(41.9)  7(538) , 11(55.0) , 52(45.2) 37(49.3) ,
Methods of Avoid sweet food and X*=0681 X=1027 X=0.826 X*=0.337
) 6(11.8) 5(11.9)  (df=2) 397  2(154)  (df=2) 2(100)  (df=2) 14(12.2)  9(120)  (df=2)
weight control  fatty .
N.S N.S N.S N.S
Exercise 26(51.0) 18(429) 15(484)  4(30.8) 2 1(35.0) 49(42.6)  29(38.7)
Menstrual change Not change 40(78.4)  37(83.1) 21931 24(774)  11(846) 20291 0 18(90.0) =181 96(835) 66(88.0) =102
after weigh Irregular 10(19.6) 5119 (gf=2) 7226)  2(154)  (g=1) 0) 1600 (gf=2) 18(157)  8(10.7)  (4=9)
control Amenorrhea 1(2.0) 00000 NS 000.0) 00000 NS 0) 160 NS 10090  1(1.3) NS
1) N(%)
2) N.S.: not significant
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0.19, p<0.05), A

-0.02)3 HHRAYE(r

Risk
— 50 —

0.02
0.03
0.06
0.09
0.12
0.11
0.11
0.02
0.03
-0.03
-0.01

0.19, p<0.05), @#A(r
BMD

0.20, p<0.05)=

A A B (r

71 & (r

o}

Normal

0.12"
0.15
0.19
0.19%
0.14
0.19
0.20%
0.04
0.09
-0.02
-0.05
, #% p<0.01: significant correlation by Person's correlation coefficient (r)
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0.19, p<0.05), +5=H(r

0.29, p<0.01),

Table25. Correlation codfficients between BMD and anthropometrics.

fole welA
Weight
Body-water
Muscle mass
Fat free mass
Protein

Mineral

Body fat

BMI

Percent body fat
Waist-Hip Ratio
1) #.p<0.05

Hight

(r
(r
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Table26. Correllation coefficients between BMD and food intake frequency

BMD

Normal Risk
Bean curd -0.10 -0.06
Bean 027" 0.00
Radish tops 0.03 0.03
Cucumber -0.08 -0.05
Carrot 0.06 0.02
Brown seaweed -0.20% 0.19
Dl laver -0.04 0.01
Anchovy 0.01 -0.04
Milk 0.05 0.04
Carbonated drink -0.01 0.04
Coffee 0.06 -0.17
Green tea -0.09 -0.11
Soju 0.12 -0.21
Rice wine 0.21x -0.06

1) #.p<0.05 , #*.p<0.01: significant correlation by Person's correlation coefficient (r)
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(Wardlaw 1996;Goulding & 2000; Kim 2001; Rico & 2002).

A AR Al (p<0.001)2 BAFte]l 29.1 L, $1§to] 274 L&
Kim & Koo(2007)& A 29.9L, 91gte] 27.9 L2 2 AFZA e} n)
2% RS sk 1 9] 25 (p<0.001), AAWH(p<0.001), v Ak

F(<0.00D)%E o] ARG ooz & 4
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= A A7t Aoy, AALY AAY, Aol BT mHHOE UL

of 4&s Fov d+%E Adth(Khosla 5,1996; Pluijim, 2001)
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A FUEE HEo] 1.1%28 Uebgth olx ouiAgS o
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0.44 g/ent, B4 T-scoretr -0.66°]om WHO2| 7|50 ¢ &le] A
e 115(60.5%), AET759(39.5%) )9k Aol H
T-score= -0.09, W< BMD 0.48 g/em, Y& +9] H T-score
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12) ZA7d2ke] BMIGl whe A EFAFARI=ALS W 52H(p<0.005),
2.0](p<0.05), MF(p<0.05)IA FoAdS Hlon, BMIZF 57184
= AF3Fe SUks
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ABSTRACT

Analysis of Factors Affecting Bone Mineral Density of Young

Females in Seoul Area.

Yoo Sook Young

Department of Education in Nutrition Graduate School of Education

Sungshin women's University

Osteoporosis has been a rising problem as growth of older age
population caused by elongation of life. Genetic and environmental
factors are known to play a key role on bone metabolism, and diet
1s also considered to be one of the important factors. The purpose
of this study was to investigate the relationship among the factors
affecting bone mineral density(BMD), including age, height, weight,
lifestyle, dietary habits and the food frequency questionnaire.

The study subjects were 190 young females who lived in Seoul and
this study was investigated for 3 months from May to July 2007.
Food intake datas were obtained by the food frequency
questionnaire. BMD of forearm and calcanues were measured by dual

energy x-ray absorbtion.



The results were as follows:

1. The average age of the study subjects is 26.71 years old, and 93
adults aged 20 to 24 vyears(48.9%), 44 adults aged 25 to 29
yvears(23.2%), 53 adults aged 30's years(27.9%)

2. The mean height and weight were 161.2cm, 52.73kg.

3. The mean BMD(bone mineral density) and T-score were 0.44g/cr,
-0.66. Normal group and risk group by BMD standard of WHO were
115 adult(60.5%), 75adult(39.5%).

4. In the comparison of the anthropometry, 20 to 24 years' group

was the highest - 53.7 kg, 161.94 cm - in height and weight. BMI

5. In the comparison of the food behaviors score by age, score of
20~24years group was the highest score compared other groups.
Therefore, 20~24years group was the worest the food behaviors

Score.

6. In the comparison of the food habits and life style by age, meal
regularity(p<0.05), health supplement  foods(p<0.05), walking

hours(p<0.05),and Sunshine hour(p<0.001) were shown significantly.



7. In the comparison of the bone mineral density by BMI, forearm
BMD(p<0.01), calcanues BMD(P<0.05), Mean BMD(P<0.001), forearm
T-score(p<0.001), calcanues T-score(p<0.001) and Mean
T-score(p<0.05) were shown significantly. The Mean BMD and mean
T-score of obesity group was the highest in the groups.(0.40 g/crm,
-0.01 )

8. In the comparison of the food habits and lifestyle by BMI, It was
not shown significantly that activity, frequency of exercise, amount

of meal, meal regularity, one—side eating and so on.

9.In the comparison of the food intake frequency by BMI, green
tea(p<0.05), cucumber(p<0.05), beer(p<0.05) were shown significantly
and BMI was increased, and the food intake frequency was

increased, too.

10. Anthropometry between normal group and risk group, the
height(p<0.05), total body water,(p<0.001), muscle mass(p<0.001), fat
free mass(p<0.01), protein(p<0.001), mineral(p<0.001), BMD(p<0.001)

in normal were much higher than those in risk group.

11. Food habits and lifestyle between normal group and risk group
by age were not shown significantly, and Ratio of meal irregularity in

risk group was more than normal group. Otherwise, Normal group



had more intake health supplement food more than risk group.

13.In comparison of the weight control between normal group and
risk group by age,

there are more body image of normal group dissatisfied than risk
group. And objects of weight control for beauty increased as

subjects grow younger.

14. In the correlation between BMD and anthropometry, normal
groups had a positive correlationship on body-water(p<0.05),
protein(p<0.05),  mineral(p<0.05). but risk group had not
correlationship.

In conclusion, the risk rate of BMD was high 20~24years' group.
It may due to irregular food behavior and incorrectly body image.
This research has shown that weight, BMI, protein, food behavior as
well as mineral has an important impact on BMD.
Therefore, in order to prevent young adult females from having
osteoporosis, suitable weight—-control and the exercise should be

encouraged, as well as regular eating habits
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