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Abstract

The purpose of this study was to investigate the relationship between bone mineral density(BMD), body composition and
life styles of female college students. The subjects were 334 students with a mean age of 21.0 years. BMDs of forearm
and calcaneus were measured by dual energy X-ray absorptiometry, and body composition was measured by bioelectrical
impedence analysis. The means for weight, height, and body mass index(BMI) of the subjects were 55.7 kg, 161.0 cm, 21.5
kg/m’, respectively. Grouping by the BMI, 13.2% of the subjects were classified as overweight, and 11.1% of the subjects
as obese group. BMD in the forearm and calcaneus were 0.390 g/cnf, 0.514 g/cm. In the forearm, 58.1% and 9.6% of the

subjects were classified as osteopenia and osteoporosis, respectively, and in the calcaneus, 12.0% and 0.3% of the subjects

were classified as osteopenia and osteoporosis, respectively. Body weight, skeletal muscle mass, lean body mass, fat mass
and BMI were positively correlated with BMDs in the forearm and calcaneus(»=0.180 ~ 0.495, p<0.01~0.001), and height,
% body fat and waist-hip ratio( WHR) were positively correlated with BMDs in the calcaneus(r=0.213 ~0.239, p<0.001),
but not in the forearm. The factors such as beginning age of cigarette smoking and alcohol drinking and exercise had
significant influence on BMD(p<0.05; p<0.001), whereas sleeping hours, activity level, frequency of exercise, meal times,
frequency of snack and fried food intake, breakfast skipping and amount of meal had not significant influence on BMD.
Therefore, the acquisition of balanced body composition is necessary through the increase of fat free mass and muscle mass,

not through the increase of fat mass among female college students.
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S5 o TSt AAE7| ofglenE Al
Zpol| A #E|7L o]FolA = Aol A&Foltt FUHFETS
doyl= 58 F 7H AR IARE ¥ o =T 7}
ol & E24S 5 4 Aok 2YEE S5 AWst
7] A= #737] o] F9 Eads 4k 2R T of
Uzt 7kt ) %S FH5=S sk o] sasith =
T 97, ARl 2 Al 27)0dl= S8, 30~35A4] 9
o) EFoll B3t F 404 B7HA] LAEA KA ETTE 2
o|F 53], 9 A #7712 S04 o] FHE = Sl
A8 UEhdTHChang 5 2011). Htf TS o|F= A%
< Ukttt oA atolzt §lom, 20009 S AT E S
A 23, vt S99 o) SdEs @A A9 U
=3 tfE R 200, 85= 3004 7HE =8k, o=k
735 =B = 20d, eI 25 40l 7 =4
UERG tHMinistry of Health and Welfare 2010).

2o} 2ol YAL 27 $14 2AMcKay 5 20007}
#7474 891 %, AAREH & 5(Fogelholm 5 2001), F,
U7 9 7H9Q] AdF(Harris & Dawson-Hughes 1994; Grainge
5 1998), Alo] 4919} e Theyet 9lof ojste] ARk
Aojaglomt RAHT A 42, 524 TuE Q U
UEES o=F AF, HlERl D 23 Fo] BaEo] glom
(Matkovic 5 1990; Kerstetter 5 1999; Song & Paik 2003; Kim
IM 2005), o]9} 22 Z7|7ko] A3l Alo| el FHE, &
I3 7Y oA, 8 59 Agsd &A%
A5 Fo] B r Agsto] 2AAG A4
F= A= Aoz EEA JtHMunger 5 1999).
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29| AL ZVICEN THFE FVHAIIER, TAF
Ae w2 %] Ui, AAISS o359 AR
Z Zg3lo] HuE 3 QltkDargent-Molina 5 2000). 124
ASE AL = 479 AE F o= Aol =
o B2 FFE vA=A O A= AT © IS0l
Wor2 ULyl BSE = B 31(Madsen 5 1998; Gillette-
Guyonnet 5 2000)¢} A5 EAsHH AL A&
2 ZUEe 39 AEEACl Stk Eal(Zhao 5 2007; Chung
T 2010) 5 oA tha Aozt itk

o|¢} Zro] Tk o] P w|X|= aQlof T3t thezt A
T7F Lo A o] FRAL Jl=d, R HH 159 7Y
d7] o4, k22l 55 FHLE oA Row, 2T =
% S HA FHE AERE IEEE TP ske Aol
X aatdoln Fasith= ol JAAEHA 4l 2715 o

oy ZE=et A2 9 AE5uIte] BA 787

Ao g 3t A7t AdPEa QJtHLim 5 2008; Kang HY 2009;
Yeon - 2009). 20th &2 4g<Q19] AGwat L5
=% 400 o S87 ¥ vAAL s A7l &
= 24 94, S5 AL F4] 9 S5 S 22
A =257] 49 A FEdF ol HEHE = e
(Ko MS 2007), °|= Q13 =A% AES 24T 4= 3
o,
wEhA 2 dFoMe Aiide deR SU=e A
S, Asd 9 ARG BAE BHS EteS o
e AT 712ARE AAStA F
EAb CHAL T ur

1. ZAF CHAF & 2|2

2 A= s 24 YEhe] Pl ddES
7] Sl HEdt AAd AR A 3348S e
20059 SEEE 11€717] 6711l AA 2=AE AAISHATH
ZAbo]| o]§H AEA= 22lo] AR 71E5HA st
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2. ZAHLEE o o

1) AN SM

AL A A BB A 7] (Inbody 4.0, Biospace Co., Korea) S o]-&
sto] A A 7] 9w H A (bioelectrical impedence analysis)-.
2 2A ALY A, AR, ARAGE, 242 AE
FA]4(body mass index, BMI) % H|ZXL-E(% body fat), 3]2]-
Yg o] = H|(waist-hip ratio, WHR)E S43tF o0, 4142
ARFAR FF5tAt ADFA et a3 o w47
Z(Korean Society for the Study of Obesity 2003)& ©]-&5}
18.5 mRkE A5, 18.5~229& AL, 23.0~24.9+= THAIF,
250 o] HRto = st E3F A AHE(%)S] H5
19.9 "R AAF, 20.0~24.9% HAAZ, 25.0~29.9%= 7}
A%, 30.0 o)A Hgto @ WAEHTHGray DS, 1989).

ZUEE o5 A| WA F1(Dual energy X-ray Ab-
sorptiometry, DXA)ol| 2]} X (forearm)2} E-F(calcaneus)
o BUEE 24T 5 Gt FUE 247]EXA3000, Osteosys,
Korea) S 0| 8810] A 2 8817 gk o] gk
(223 2o} £2 F RYold SHsAch

T3 S4H U= WHOOA AR 7]E(Kanis 5 1994)
o w} 200 &2 Adele A Foh Z2=9} B w3t T-score
7F —1.0 o[l 9= B/dmormal), —1.0~—2.5 Alol= &=

Z+A~Z(osteopenia), —2.5 ©|3l= FT}E-=(osteoporosis) O 2
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3. ZAKIZ SHAZ

ZA AT g BE 2R E SPSS 120 T2 I1WL o]§
slo] EAATEIG oM, Wzl B (%) B HAd ¥
—i—-ﬂi}i A stgTt x -test®} rtestE H|TEE, é]"‘a—l— 2l
o] W E ZU X2 2}o|E Aty HEFon, AA| A

)\
=0
St ALIkaA| = Pearson's correlation coefficients2 7323}

A =44 A= Table 137}
2t BE AL 2104 & AR AFE 22
161.0 cm, 55.7 ke@l T, R DR 2BMIE 2152 Lrebg)
AFolA AR YFH A LS 28] 4o 23, 3
o+ AR FE 38.6 kg, ZATHE 199 keol L, Bt AA|
W2 172 keol Yo, AAYEL 304%, 312-FH o=
H|(WHR)= 0.822 YEbgTh & AR, BMI= 35 A9
ot 9] 21.2(Kang HY 2009)9} ARSI, A& A9 o
A8 9] 20.6(Lim 5 2008) ¥ HAF o oA o] 20.7(Kim
& Kim 2003)0]] H]sfiAl= ot & FFS WEbleh A A
£ A2 A ojth A 282%Lim 5 2008), £AF A< o]
A8 2] 29.1%(Kim & Kim 2003) ¥ A& A Y 20~30t)] o4
9] 27.6%(Koo & 2008)°] |3} o7t A Ueben, 3g-
dgolEdnl= A& AY g2 0.80(Lim 5 2008),
A AT} 0.8(Kim IM 2005)3} FARE Ao

ZAF ddAHe] BMIE 2573 23, AASS 84%, B3A
= 67.4%, JAF 13.2%, 1T 11.1%=2 eyt 22 &
gyt AE e R T dFEolAle AAF i
3= H]L-0] 23.7%(Lim 5 2008) 2 15.3%(Kang HY 2009)%,
o, BMIgto] IA o Bls] Zash= FEE yEhol A4
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Table 1. General and anthropometric characteristics of the

subjects (N=334)
Mean=£S.D. Range
Age(years) 21.0+3.1" 18.0~50.0
Height(cm) 161.0+5.1 148.0~175.0
Weight(kg) 55.748.3 37.3~88.9
Skeletal muscle mass(kg) 19.942.9 14.0~30.6
Fat free mass(kg) 38.6+4.3 29.8~54.2
Fat mass(kg) 17.244.9 7.3~383
% Body fat(%) 30.4+4.6 18.8~46.3
Waist-hip ratio 0.8240.04 0.74~1.00
Body mass index(kg/m’) 21.5£2.7 16.1~32.1
<185 28( 8.4)”
18.5~22.9 225(67.4)
BMI
23.0~24.9 44(13.2)
25.0< 37(11.1)
20.0~24.9 4( 1.2)
25.0~29.9 30( 9.0)
% Body fat
30.0~34.9 119(35.6)
35.0< 181(54.2)
" Meantstandard deviation, * N(%).
30| A7 BAMCR A e, & dFolMe

TRAFE ool 243% THE AT
2 29T,

3 ANLEL 71E0R so] HRES RN u A
AL 12%0] Brstgom, HAAE 0.0% A% 35.6%
HlEhe 542%2 bt oldd Avks AAE Ex A4
AFoleke AW o] &L ke AFo] wut oghalo] @
28 ouldt= AOE, Lim $(2008) 2 Kim & K1m(2003)4
AT ATk QXS ol2jF AAxA ] BEFe B
A2l AAEAE 24T 5 glov), wiebd Ad7le) 2 2
T P4 B TUEE Z3A7)7) PelNt sl A%
& ol AL T ARTRE DR AAx

T=°l ") 1 Hj&e] &

© A Hog

— A=

1__01_.

(o]

o] FHE oA sk Ao] RTACKKim & Kim 2003;
Koo 5 2008).

2. 2z

24} A e FUES 243 A3k Table 29} Ak 2
Wl 2R 24l Heby cherelA trehel,

474 SHY = e 4T FT2Y SUEE TEUEY
0490789 ZE% A 2L o] ATBAS ey 2
©7 ®I%Eo] QtiHemdandez-Prado 5 2002).

v IS 23T AR HF TUEE 0.390 glon,
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Table 2. Bone mineral density of foreamm and calcaneus by BMI

Underweight Normal weight

Overweight

Obesity Total

F-value
(N=28) (N=225) (N=44) (N=37) (N=334)
Forearm 0.363+0.058"" 0.3860.050° 0.404+0.055™ 0.42140.050° 0.390+0.053 8.492 %%
Calcaneus 0.468+0.073" 0.5030.082° 0.542+0.054° 0.588+0.066" 0.514+0.083 18.386%***

Y Values with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test at

#:5p<0,001.

E& A2E YET o] Koo 5(2008)9] -0l 4] 20~24
Al o789 AR 8l T FUErF Z42F 036 gler R 0.51
glen2 Uehd Aot fARH, 52 AlFe] Foks A4
e Rojoluz MRl Hig) TH=rt &4 yEhd Ao
2 7M. 2AL A U =S BMI £l wheh A
2 23, AASoIA BT, IS 2 e R A5
AR el FEY TUETL BF {92 22 (p<0.001) S7HeH
Ao Yeylth

ZAL tF AR S| T-scoreS WHOOA AAI3E 7] F(Kanis
S 1994)°] w2t #5735t s A7t Aih= Table 33+ Zf. A
ol T vl YAF 323% FAZ 58.1%, STHEZ 9.6%
2 Uehd v, 29 Sies Ao s ERE dAt
87.7%2 HiREo|Qlon, TAZL 120%%L, ThEE
o7 HAE AL 03%Arh Lim 5(2008)2 o] &
F EUETE R 519%, SHET 2.1% FHEe Sl
Ao g Bustg e, Choi & Kim(2008)2 oJtho] 23 &
=7} A} 57.8%, BHAZE 40.2%, STHEZE 2%ASS
1131, Kang HY(2009)= At S| 85 A7 E7H 4
73.1%, BHAZF 263%, 2THEZE 0.6%2 JEIESS
St SHAFE o|F EthEF2E o|FE ThsA ol
3o, webA 2 AT, E3] AR o] ZUEoA AL
AR 23 kol AT THE TR UEd A2 &
A7 EAI 0l AAeE AARITE & At Foidt o
Ay e] et dFo] 21041011, o]59 TUEE obF FH

i
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Table 3. Classification of bone status by BMI

Fumo] Bgehx) ¢S A% o] olRojxE A7)
3 FAgBst Fastt 5

°
o
ft
P
=
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ot
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A
file
1

ZYUEE BMIof| et £735 At e ] A AAF
oAM= 60.7%7F ST, 21.4%7F S L E UEN
o, FAAIT LA 627%7F THATF, 98%7F TS
o2 Yegd, BAIFSTANAE 43.2%7F IS, 9.1%7F
S5 E et v, HRtoA = 45.9%7F ST
UL BHEEL Gk AL Uehl, AfFEeE 24
& Itha3 vEo] okl AL ¢ 4 A tHp<0.01). F
=9 AS AATZAA = 67.9%7F B4, 32.1%7F AT
oz yeyton], Aol 85.8%7F B4, 13.8%7t
BhagoR Uehgm, BAE 9 vukzelis 25t 4
Holglom BHAZH BUHFHE Qe A0 Uehitt
<0.01). RFL B2 AR 71 A 545 Fol, B
T} §4E AFshn 18 Hslale 2usne Bus
9] ¥3}of| g3 w|ZhDouchi 5 2000). AASS ETH5
9 A= Ao, SOl w2 o] YEht
= Ao 7 HFEY ltiDargent-Molina 5 2000; Kim & Kim
2003).

PO

Underweight ~ Normal weight Overweight Obesity Total 5

(N=28) (N=225) (N=44) (N=37) (N=334) 2 -value
Normal 5(17.9) 62(27.6) 21( 47.7) 20( 54.1) 108(32.3)

Forearm  Osteopenia 17(60.7) 141(62.7) 19( 43.2) 17 45.9) 194(58.1) 23.161%*
Osteoporosis 6(21.4) 22( 9.8) 40 9.1) o 0.0) 32( 9.6)
Normal 19(67.9) 193(85.8) 44(100.0) 37(100.0) 293(87.7)

Calcaneus  Osteopenia 932.1) 31(13.8) o 0.0) o 0.0) 40(12.0) 23.052%*
Osteoporosis o( 0.0) 1( 0.4) o 0.0) o 0.0) 10 03)

#5001
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Table 4. Conrelation coefficient between body compositions
) ) Skeletal Fat free Fat % Waist-hip
Height Weight . BMI
muscle mass mass mass Body fat ratio

Forearm 0.101 0.311%** 0.388%** 0.3927%+** 0.180%** 0.019 0.083 0.306%**

Calcaneus 0.239%** 0.477%%* 0.491+** 0.495%** 0.369%** 0.213%** 0.227#** 0.430%**
*p<0.01, ***p<0.001.
(p<0.001; p<0.001), A|R]YFHp<0.01; p<0.001) Z BMI(p<0.001; 4, MEkETH| M2 Zuc
p0.00D)sh Fe] HRBAE B FBe FUEL Y EN

(p<0.001), AXFEE<0.001) D 5]2)-J e o] Ee|1](p<0.001)
oF golHel oFel ApEAT} Qi AR ehkor, de

Bo FUEAAE A% AAEE L Se-gol S e
ABEAE Bolx Ygkh G ARl T Uzt
o guplAE At $3e) BUELk foH9l
oFe] JBAAP<0.001)E vekick

=

[¢) ‘g-’il—"gl
U=} FO FHBAE, AA 8539 QEBF &
oA ] AHHAE EAon, 53| AsH LT
85, qEF 35 BRoA w2 F AREe B
< 2134t ¥, Song & Paik(2003)2 A AS iAo
2 3 dollA diE R SR =t ARl 52 A
o 955 Hi1sH3aL, Kang HY(2009)2 e =7t
=, ARG & A lom, AAFA Al
AEIE A BAE flEe Baskglty B9 Chung
(201002 HZH & H7 e 22 3 Aol =
| 7MY 9= Aoz A Holot FFAE 2

Lim

2008)2 oftjAJ €] BMI, WHR, A A&
whako

O O

=1
T

APe W AAYF, 25, F9E 25, S4IsT 5
o] 85 Y i FU=el Fof AWAAE A vby, A|A|

W, ARALE, s, sE-9ddolEdt] e &2
AHIAE 2o, AT 1 AA Rt AdES Lo &
= AlAsHAT

2 2AAY, AR Sl 1 35 25
oA U=} ¥ AHIAE BN, AX Y=gl vl L
o] o =2 AoE Yehd A2 AAYo| IU=9 7
293 24Ax e ¥ 13 A3KKang HY 2009; Chung 5
2010)2F GAete}: 2B oAl qlo] ZUEE F7HA
717] Yl AAS T 283 58 Aol FaF AL
2 AZteh £33 2 AN FE9 SUEQ AXHE,
slg-dgol=dv7t ¢ AuTA ] e A= Vet
A2 Muhlen 5(2007) 9 Kinjo 5(2007)2] AF+Z1}te} UX]
gt} 3hE, SAHTe) A &2 S E, s1E-dH o=
7V 37VErE SRt At A AR BilEol
o] AkE AS Ho|al ¢ltiJankowska 5 2001; Chung
= 2010).

Z =i

=]
T

)

Ao S5 UE ZUE= Table 59 2t
T AR &1F 5~TAIZP O] 554%= 7P Wekor, 7~
IAZF 33.2%, SAIZE H|TP 6.5%9] =02 YElTh $H A
el e FhE F9FRA Zol7t glglou, HekRet &
T B4 £H A7k 3FF 9ATE o)l 79 1 w|ute]
H AZke] viE] 2UETF B2 A EATh

UL &5 Fes T S5 80.1%, ‘HE &F
199%2 Uepgon, &5 3o O IUes 932
zol7b glglou, T & ol vlE| ‘HE 5 S sk
A TUETE okl AFE Bt

o= i SET A A AR 18.4%¢]
Estgon, o= 14.7%= YeRd Kang HY(2009)2] A+
Ao}t FAFSIAT 5= ohal SEE ARt &5 3
TE AR A3t F 3437 5% TP gL,
1~23P= 37.5%, ‘F 53] o4 20.1%2 YElHT 5 Al
7ZHe 30~60E0] 78.9%2 71 Wkon, 308 ujub 13.2%,
AAIZE 23F = 7.9%H T FRHR] 252 AARE 717t o
A= 3Y o] 7) 66. 7%= 7H Eokow, ‘6~127)1E°
14.9%, ‘12712 oJAF 103%9] o2 eyt 53 o9
T A E AREYH AR FUEE &5 AR gE
YA Zpol7F UehtA] ghgfoy, 59 34U = &5
< 3t TolA 252 A g= ol HlE foHoRE
(p<0.001) =A Yeal, &5 3¢ 5 A E 25 7]
7He ZUES FoAQl TGS HolA] Yttt

TRAR AA ST 52
< FAst=Y 9 vAH,
o HAd EFE 771+ Hl F8% 9=
B %31 ¢JthFogelholm S 2001).
Eoko] A of B A4S AT EH, Kim & Koo(2008)
3R AP &5 37t FUHEl et EUET 3
B8k, Kang HY(2009)2 Aol &5 5ol o2 =
Yo F-o3t o7t fla= Hustth. E3F Song & Paik
(2003)2 Ay 9] AlA|&Eo] TUE 94 TS Y
PR ghgton, o= tAAEY] AAZE o] AL H]
=5t A4 5= St AR YR A7) fEel Ao
2 Bysach
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Table 5. Bone mineral density according to lifestyle factors

Bone mineral density

N(%)

Forearm Calcaneus
Sleeping hours
<5 21( 6.5) 0.393+0.056"”  0.502:+0.072
5~7 180(55.4)  0.390+0.053 0.517+0.084
7~9 108(33.2)  0.390+0.056 0.510+0.079
16( 49) 0.401+0.038 0.529+0.096
F-value 0.239 0.485
Activity level
Light 257(80.1)  0.390+0.054 0.511+0.082
Moderate 64(19.9)  0.396+0.050 0.529+0.082
t-value —0.910 —1.579
Regular Exercise
Yes 58(18.4)  0.400+0.054 0.549+0.096
No 257(81.6)  0.389+0.053 0.507+0.077
t-value 1.468 3.608***
Frequency of exercise
1~2/wk 30(37.5)  0.397+0.061 0.542+0.082
3~4/wk 34(42.5)  0.39840.054 0.554+0.108
>5/wk 16(20.1)  0.400+0.044 0.526+0.075
F-value 0.023 0.502
Time of exercise(minutes)
<30 10(13.2)  0.37840.042 0.492+0.056
30~60 60(78.9)  0.404+0.057 0.550+0.091
>60 6( 7.9) 0.380+0.017 0.558+0.129
F-value 1.429 1.832
Duration of exercise(monthes)
<3 58(66.7)  0.398+0.045 0.549+0.087
4~6 7( 8.0) 0.411+0.052 0.528+0.049
6~12 13(14.9)  0.39340.062 0.499+0.068
>12 9(10.3)  0.417+0.076 0.562+0.138
F-value 0.516 1.326

Y MeantS.D., ***p<0.001.

B 2AET 52 she 2ol 2 FUEst 24
o7 A et ‘%'_P“ﬂ, 5 et 5 A 2 &F 7%
°] U= FoH FAALS HolA| g AL Ay

25 et 2E So] B S5 A1 AER oA
Eﬁ‘iﬂ 2oz AYZHEti(Yoo 5 2011). EHES 73t}
O3 L =HIH o gL 23 =9 Bt 18Tk =71 9 #Hy
WBeEI 2e ATFEF et 4ol FEHT
S1thiFuchs 5 2001; Bailey & Brooke-wavell 2010).

24} o oldilel E91 9 25 ojRe] We 2UE:

oo SLr=e} A

24 W AgauTe) B 791

Table 69 AASHATE A 7ot TAA = ZAF thFAE
9] 87.8%0l1 4 FAE A e A= Ve, 54%7)
@ FASI Yo, TR —g Ashe AT 2.7%, 3t
Aot FdL stgo Al FAHL Ak oL
41%3k 9 A 5 FAL Al g AYE 16~ 1847}

41.7%2 7F worom, 194 o]4-S 333%% T, 154 wlgk
= 250% Hol &4 Al ﬁ%‘O] g 0’6‘1 BES 4 4 U
o},

FA o] WE TURL 24 A AGE D £
o4 §olael Zfol7} gl Ao Vekgth v, F4
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Table 6. Bone mineral density according to cigarette

smoking and alcohol drinking

o5

Bone mineral density

N(%o)
Forearm Calcaneus
Cigarette smoking
Never 259(87.8)  0.391+0.055"”  0.517+0.084
Daily 16( 5.4) 0395+0.061  0.512+0.087
Sometimes 8( 2.7) 0387+0.053  0.48340.053
Ex-smoking 12( 41) 0393+0.039  0.476+0.074
F-value 0.047 1.310
Beginning of cigarette smoking(years)
<15 9(25.0)  0.397+0.042" 0.499+0.092
16~18 15(41.7)  0.370+0.056"  0.496+0.083
>19 12(33.3)  0417+0.041°  0.489+0.057
F-value 3.343* 0.052
Alcohol drinking
Never 40(12.4) 0.399+0.056  0.510+0.079
A little 41(12.8)  0.391+0.050  0.501+0.066
Sometimes 182(56.7)  0.389+0.054  0.512+0.083
Frequently 58(18.1) 0.389+0.054  0.530+0.091
F-value 0.391 1.144
Beginning of alcohol drinking(years)
<15 27( 94) 0.381+0.057°  0.493+0.075
16~18 139(48.6)  0.38440.055  0.519+0.079
>19 120(42.0)  0.402+0.050°  0.521:0.089
F-value 4.167* 1.356
Degree of distilled liquor drinking
1~2 glass 56(19.6)  0.395+0.047  0.512+0.080
3~4 glass 72(25.3)  0.391+0.053  0.505+0.077
5~6 glass 86(30.2) 0.387+0.056  0.511+0.070
1 bottle 50(17.5) 0.38440.052  0.541+0.109
>2 bottle 21( 74)  0.41940.054  0.54440.075
F-value 1.826 2.174
b MeantS.D.,

* Values with different superscripts within the same raw are signi-

ficantly different by ANOVA with Duncan's multiple range test

at *p<0.03.

Kang IO ciele) 83 §i7of viet BUst §o
591, Kim $(2005)2 9=} o 3H
o g v 1 @w M3 34, 712 Sol
Bystgch
A% 948 oz 9
ohg Zefstel T4

[eXe]
j==1

X4o] 0161;_- U]X]Z] OJ—‘:l
Diamond 5(1989)2 <724
AToA gREo| 2RI XL 7

Y=o 19

e HERELDLE
2 APt TUES P 5 Gl A0R Busgs
o, Agure] dme YA W £AS 058 FaAIns

Ba(Venkat 5 2009)E 9T £ 2AFETE Folt 85

AA R 0|2 A7, 5 2AYRo] $rEA ghe o]

CIF St S AR Aol el R4 &
o,

A8 4 982 ANBHEOR, oje} IS S5 o)
%@oqeg%; Hoz FAYT S0l ek Bh 24

7} a8 S

5. AlSTHY| M2 Zas

ZAL T gAe] Aol thE SYEE Table 7 A|AIst
Atk A5 2AREI, A7) AARE R oR st glokal
SHE AL 34.9%0] S3stlon, 1 23] Ak
50.9%, ‘19 13" ARz 142%% YeRd L, obl a4 e she
AL 54.7%¢l F3Fgltt. Kang HY(2009)9] A--of|A] of
A 1< 23] AJAE 51.9%, ‘1Y 33 2JAR= 463%2 Lt
Efc Ao} vlaA] 2 AL i AT A|7] AAREo]
W2 g & 5 AN A HAT 2ARA = uE
BA Heth SHE Al 18.9%, 'HPs] Heths
21.1%%c} 7H4 9] A3 34E 1Y 13 HF7} 35.0%= 7
7 ustem, TR AFe 316% 19 28] ol AF= 254%
2 et 249 7} wEsA s 2AF oAk 67.1%
7hREOR Wb HRon, A Herh 29.2%,
R Het 3.7%2 e 94 6] Nle S Akt A,

‘13Q0] 13] o)A H H9TL 40.1%2 7P BOkL, 19
137} 30.1%, € 13] o4& 158%= LEpth 734
o A Wme 15 18] o she 97t 572%2 M
WL, 18] o2 19.1%, ‘719 hHE2 17.2%2 1t
Bttt B3 GYRSA 583 HAsH s B8R &
3t 397} 50.0%%T)

Agdel g UEE Aud A3, Aake] F34, of
A off, AARg A A R, A Y AR 94
R, A4 AFH e, GERSA 58 ofF 5o A
Al Agd F5 mRolA BAH foldo] UEhbAl ek
t+qﬂ°4ﬂﬂﬂb%ﬁwﬂmwﬁfﬁ5ﬂ~ﬂg¢%
AR 8l T FUETE Rolxle AFdFE 2 Kim IM
(2005)%} Ch01 & Kim(2008)2 UYEE AF = TUE Alo]
of Fo AHHIA7t UE EASHF AL, Kim & Koo(2008)=
Q0 g A F 7HA 9 A H e, FSA A
F e S AA B A YA 58 oARe S 9
& vIAA] 2 W, oF AL o7 ZU | G T
AM oPAARE sk B¢ UETE B UEhdE Balst
St Chung & Choi(2006)= &<t teie] =7t G
A AF. wA, AR A, AR 5o Asdat 9




Vol. 24, No. 4(2011)

Table 7. Bone mineral density according to food behavior

Bone mineral density

N(%)
Forearm Calcaneus
Meal times/day
3 meals 111(349)  0.395£0.055"  0.506+0.070
2 meals 162(50.9) 0.387+0.054 0.519+0.092
1 meal 45(14.2) 0.393+0.042 0.517+0.076
F-value 0.786 0.905
Breakfast
Take 145(45.3) 0.395+0.054 0.508+0.072
Skip 175(54.7) 0.387+0.053 0.518+0.090
t-value 1.381 —1.138
Amount of a meal
Very full 42(13.0) 0.395+0.058 0.526+0.100
Full 213(65.9) 0.390+0.055 0.513+0.080
Adequate 68(21.1) 0.391+0.045 0.510+0.081
F-value 0.161 0.540
Frequency of snack
>2/day 82(25.4) 0.38140.051 0.505+0.078
1/day 113(35.0) 0.395+0.059 0.517+0.090
Sometimes 102(31.6) 0.395+0.050 0.524+0.080
A few 26( 8.0) 0.383+0.043 0.492+0.064
F-value 1.523 1.507
Preference of salty taste
Low 94(29.2) 0.396+0.051 0.511+0.076
Moderate 216(67.1) 0.389+0.055 0.518+0.085
High 12( 3.7) 0.36440.047 0.4710.068
F-value 2.018 1.964
Frequency of eating out
>2/day 13( 4.0 0.384+0.048 0.513+0.110
1/day 97(30.1) 0.393+0.054 0.518+0.081
>1/wk 129(40.1) 0.393+0.054 0.523+0.085
> 1/month 51(15.8) 0.388+0.054 0.500+0.067
A few 32( 9.9) 0.382+0.052 0.518+0.087
F-value 0.370 0.895
Frequency of fried food
> 1/day 20( 6.2) 0.384+0.047 0.526+0.118
>1/wk 186(57.2) 0.39140.055 0.518+0.078
> 1/month 62(19.1) 0.395+0.052 0.510+0.074
A few 56(17.2) 0.384+0.053 0.502+0.090
F-value 0.514 0.685
Nutritional supplements
Take 157(50.0) 0.393+0.055 0.513+0.084
No 157(50.0) 0.387+0.052 0.514+0.082
t-value 0.936 —0.079

Y Mean+SD.
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