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Abstract

This study was carried out to compare bone density risk factors affecting women's BMD, and to examine the relationship age,
lifestyle and dietary habits for bone health by physical measurement and questionnaires. The subjects of this study were 194
women living in the Seoul area. When the subjects were divided into normal and risk groups, BMD, height, weight, BMI,
total body water, soft lean mass, fat free mass, protein, mineral, body-fat of normal group were much higher than those of the
risk group. The breakfast eating rate of the normal group was much higher than that of the risk group, walking time was
significantly longer and exercise was more (p <0.05). The normal group had more frequent intakes of tunas, squid, radishes,
the green parts of radish, cucumbers, carrots and Tucchinis, tomatoes, and grapes than the risk group (p<0.01 or p<0.05). In
conclusion, breakfast eating, exercise, intakes of some foods such as anchovies, radishes, carrots, zucchinis and tomatoes were
significantly important factor to prevent bone density risk. (Korean J Community Nutrition 13(1): 125~133, 2008)
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1, H3F BMDE 0.39 * 0.03 g/cm®| .09, 2] 2}
o]2 Btk (p < 0.001).
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Table 1. Bone mineral density between normal and risk groups

Bone mineral density

Normai group Risk group Mean
(n = 143) (n=>51 (n=194)
Foreamn BMD 042 + 0052 0.34 £ 0.05***" 0.40 + 0.06
(gfcm?)
CdlcanuesBMD 0.55 + 0.07 0.44 £ 0.06%* (0,52 = 0.09
[glem?)
Mean BMD 049 £ 005 0.39 £ 0.03*** 046 = 0.06
(glem?)
Foream Tscore -0.76 £ 085 -2.20 £ 0.71%* -1.14 + 1.03
Calcanues 085+ 105 -082=+091** 041 £ 125
T-score
Mean T-score 004 £ 074 -1.51 £ 0.48*%** 036 £ 0.97
1) ***! p < 0.001, by Ttest
2) Mean + SD

Table 2. Anthropometric between nomal and risk groups

Bone mineral density

Normal group Risk group Mean
(n =143 (n=51) (n=194)

Height cm) 16140 + 499" 159.45 + 5.69*? 160.88 = 5.24
Weight (kg) 5931 £ 9.08 5402 £ 7.08** 57.92 + 8.89
BMI (kg/m?) 22.82 £ 3.36 21.26 £ 2.78** 2241 + 3.28
Body-water (L} 29.96 £ 400 27.98 + 3.08*** 2944 + 3.87
Softleanmass 38.69 £ 425 3590 + 3.98*** 3795 + 4.35

(k)
Foffree Mass 4110 + 451  37.98 = 4.59*%* 40.28 + 4.72

(kg)
Protein (kg) 804 + 089  7.46 £ 0.86** 784 £ 091
Mineral (kg) 290 £ 033 273 £032%= 286 = 0.33
Body-fat (kg) 1821 = 588 1584 + 4.41** 17.59 £ 5.62
Percentbody 29.99 + 603 28.94 £ 5.61 29.71 £ 593

fat (%)

1) Mean £ S.D

2) ¥ p < 0.05, **: p < 0.01, ***: p < 0.001 by T-fest
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Table 3. Health related behavior between nomal and risk groups
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Bone mineral density
Normal group Risk group  Total

(n=143) (h=51) (n=194)
Weight control practice
Yes 20(140)" 13(255) 33 y2=23.524
No 123(86.0) 38(74.5) 161 df =
N.S
State of health subjective
Gocd 47(329) 12(235) 59 y2=1761
So-s0 84(58.7) 33(64.7) 117 of =2
Bad 12(84) 6118 18 N.S
Menstrual-cycle
Very regularity 69(48.3) 23(45.1) 92 y2=10984
Regularity 51(357) 19(37.3) 70 af =3
Integuiarty 20(140) 60118 26 N.S
Very inregularity 3(27) 3(59 6
Vitamin - Mineral
Yes 68(47.6) 26(51.0) 94 ¥2=0177
No 75(52.4) 25(49.0) 100  df=1
N.S
Food of healthy
Yes 37 (25.9) 7(13.7) 44 42=3.164
No 106(74.1)  44(86.3) 150 df =1
N.S
Recess
lessthan 1 hour 36 (25.2) 16(31.4) 52 =1.827
2 hours 60(42.0) 16(31.4) 76 df=2
3 hours over 47(329) 19(37.3) 66 N.S
Walking
20 minute 30(21.0) 7(037) 37 x2=9239
20-30minute  36(25.2) 24(47.1) 60 df=3
30 minute~ 49(34.3) 15(29.4) 64 P <005
1 hour
Thour over 28 (19.4) 5( 9.8 33
Exercise
None 47 (32.9)  29(56.9) 76y =9.407
1-2tme/week 57(39.9) 13(255) 70 af =3
3-4fmeweek 30(21.0) 6(11.8) 36 P<008
5time overfweek 9 ( 6.3) 3(59) 12

1) N (%)

G2 455 golon 9T Aol gk 4% 5
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Table 4. Food habits between normal and risk groups

Bone mineral density
Nomal group Risk group  Total

N=143) (h=51) (n=194)
Eating breakfast
Yes 1M1 (776 32(627%) 143 x2=4.294
No 32(22.4) 19(37.3) 51 df=1
p <0.05
Eating lunch
Yes 138(965) 50(98.0) 188  x2=0.296
No 5(35 1(20 6 df=1
NS
Eating dinner
Yes 134(93.7) 50(98.0) 184 y2=1.444
No 9163 1(20 10 df=1
NS
Frequency of snacks between medls
2fmesoveriday 47 (32.9) 12(23.5) 59  x2=12237
1 fime/day 66(46.2) 24(47.1) 90 df =2
Not at all 30(21.0) 15(29.4) 45 N.S
Frequency of eating out
1 fime over/day 40(28.0) 14(27.5) 54 y2=5295
Tfmeoverweek 61 (42.7) 29(56.9) 90 df=3
1fime overmonth  34(23.8)  5( 9.8) 39 N.S
Not at a 8(56 3(59) 1
Satty taste
High 63(44.1) 19(37.3) 82 x2=23383
Nomal 74(51.7) 32(62.7) 106 df=2
Low 6(42 0( 0 6 N.S
Frequency of fiied food intake
1 fime over/day 15(105)  3( 59 18 ¢2=5820
1fmeoverweek  65(455) 31 (60.8) 96 df =3
lfme overmonth  32(22.4)  5(9.8) 37 N.S
Not at all 3121.7) 12(23.5) 43
1) *: p < 0.05 by the y2test
2) N (%)
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Table 5. Food intake frequencies between nomal and risk groups

Bone mineral density

Normal group (n = 143) Risk group (n = 51) Mean (n = 194)

Grain Rice 72.10 + 18.07" 66,08 + 23.42 70.52 + 19.73
Barley 21.84 £ 29.76 20.94 £ 29.55 21.61 = 29.63

Instant noodle 474 + 7.41 402 £ 629 455+ 712

Noodle 495+ 9.15 627 £ 8.30 529 £ 8.93

Bread 8.62 + 11.70 750 £ 8.96 8.32 = 11.04

Rice cake 639 £ 8.77 558 £ 6.57 617 = 824

Confectionery 902 £ 9.79 683 £ 951 845 + 9.74

Puise - Kind of starch Bean curd 24.66 £ 22.36 2247 = 22.73 24,09 & 22.42
Bean 2701 + 28.26 2251 £ 27.30 25,83 + 28.01

Potato 11.15 £ 15.02 11,55 £ 17.27 11.26 £ 15.60

Sweet potato 577 £ 9.67 494 £ 13.49 5.55 + 10.77

Flesh and meat - Kind of egg  Beef 10.20 £ 11.83 1224 £ 17.76 10.74 + 13.62
Chicken 7.75 £ 10.43 565 £ 701 719 + 968

Pork 879 £ 8.2 8.86 £ 11.40 881 £ 9.06

Ham, sausage 459 + 7.56 371 £ 9.21 4,36 £ 8.01

Egg 15.89 £ 13.21 12.86 £ 1590 15.09 + 13.99

Kind of fish Mackerel 712 £ 1221 6.67 £ 13.81 7.00 £ 12.61
Tuna 463 £ 773 2.81 £ 4.59%3 415 = 7.08

Yellow convina 3.69 £ 541 349 £ 532 3.64 £ 5238

Alaska pollack 3.61 £ 6.12 3.00 £ 521 3.45 + 5.89

Anchovy 1255 + 17.02 8.86 + 15.37 11.58 * 16.65

Boiled fish paste 6.34 £ 10.34 500+ 7.06 599 + 9.58

Cuttiefish 3.49 £ 497 1.56 £ 1,82%*x 299 + 4.45

Shellfishery 385+ 573 294 + 435 361 £ 540

Salted fish 251 + 475 189 + 377 235 + 4,51

Culinary Chinese cabbage 59.72 £ 27.20 B51.06 £ 27.37 57.45 + 27.44
Radish 37.45 £ 27.65 28.30 + 23.25*% 35.04 £ 26.81

Radish tops 7.08 £ 12.02 340 £ 5.471%x* 6.11 £ 10.80

Bean sprouts 10.21 £ 11.53 8.46 £ 13.60 9.75 £ 12.10

Spinach 694+ 834 7.22 £ 1284 7.02 £ 9.69

Cucumber 10.69 + 12.85 6,33 £ 997* 9.55 £ 12.29

Pepper 10.14 £ 12.24 7.00 £ 12.40 9.31 £ 12.33

Canot 11.93 + 13.50 598 + 7.81%k« 10.37 £ 12.52

Purmpkin 874 + 8.74 5562 £ 6.36* 7.89 £ 8.29

Cabbage 9.62 £ 12.56 11.08 £ 21.21 10.01 £ 15.26

Tomato 8.68 £ 11.47 533 £ 7.61* 7.80 + 10.68

Mushroom 11.36 £ 12.66 1212 £ 17.60 11.56 £ 14.08

Macrophyte Brown seaweed 8.96 £ 10.73 638 + 7.39 8.28 + 10.01
Dry laver 19.62 £+ 19,61 17.82 £ 22,04 19.14 £ 20.24

Kind of fruit Tangerine 12.80 X 16.59 13.30 + 18.39 1293 £ 17.04
Persimmon 224 + 6.08 3.31 £ 12,78 252 + 835

Apple 11.05 £ 14.14 10.67 £ 17.70 10.95 £ 15.11

Pear 333 £ 4.87 5.48 + 13.35 3.89 + 8.03

Melon 458 + 9.30 4,44 £ 9.79 454 £ 940

Strawberry 8.53 + 12.56 6.86 + 10.66 8.09 + 12.09

Grape 465+ 813 241 £ 4.75*% 406 + 7.44

Banana 6.09 + 8.37 691 £ 1412 6.31 £ 10.16

Orange 8.39 £ 11.41 6.86 £ 881 7.99 £ 10.79

Kind of milk Milk 22,16 + 19.57 20.54 + 20.61 21.74 £ 19.81
Yofrutto 1612 + 17.26 14,61 £ 14.20 15.72 + 16.49

lce cream 466 + 7.17 503+ 7.5 476 £ 7.15

Drink Carbonaated drink 282 + 4.68 413 £ 9.18 316 £ 6.19
Coffee 38.58 £ 31.53 31.18 £ 32.25 36.63 + 31.80

Green teq 29.62 £+ 26.86 24.20 + 25.48 28.20 + 26.55

Alcoholic beverages Beer 1.93 + 280 1.98 £ 3.62 195 £ 3.03
Soje 099 £ 217 1.36 £ 278 109 £ 233

Rice wine 023 £ 098 0.27 £ 0.63 024 £ 090

The others Hamburger 140 £ 412 1.05 £ 1.69 1.30 £ 3.64
Pizza 1.33 £ 206 0.90 £ 1.01 121 + 1.85

1) Mean = SD, 2) *: p < 0.05, **: p < 0.01, ***: p < 0,001 by t-test
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Table 6. Cornelation coefficients between BMD and
anthropometrics, age, health related behavior, lifestyle, food
habits and food intake frequencies

Conelation
coefficients (1)
Anthropometiics ~ Height 0.237%*1
and body Weight 0.506%*
coMPOSON . ty-water 0.466*
Soft lean mass 0.549+*
Fat free Mass 0.540**
Protein 0.549**
Mineral 0.467**
Body-fat 0.355**
BMI 0.428%*
Percent body fat 0.155*
Health related Age 0.157*
behaviorand  venarche years 0.030
:;is;ylﬁoir;(: Walking hour 0.090
State of heatth subjective -0.160*
Intakes Vitamin - Mineral 0.089
Number of exercise 0.282**
Whether or not alchol 0.114
Whether or not breakfast 0.179*
Food intake Noodles -0.039
frequencies Bean curd 0.065
Bean 0.104
Beef -0.044
Anchovy 0.212%*
Radish 0.169*
Radish tops 0.165*
Carrot 0.235**
Purmnpkin 0.145%
Tomato 0.170*
Brown seaweed 0.111

1) *! p < 0.05, **: p < 0.01: Significant corelation by Person's
corelation coefficient (1)

1N

2 AT7E Sk 4% FE 2ol 793
7] Aste] Mg 4FAA g 19498 thde=w
ArEl ATt WE E4 R, AAAS, A
TS Aol Tpetshar RS AR s
A3t

B A ds At Bt T-scorer 0.04 + 0.740]
31, %7 BMDE 0.49 £ 0.05g/cm® |9, $1872]
T-score= —1.51 £ 0.48°]1, H¥ BMD+ 0.39 £
0.03 g/cm®*o]gloH, f9% xto]E BAtH(p < 0.001).
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Kim (2002) 2] AollM= 7 T—score?t AARE, 814
7o) AA7F 0.27, —1.428 YRl Qe 2 A7)
Me ARTH A8 #2171 47 0.04, —1512
Kim (2002) 8] ZARJEH T w2 43S e}, w3t
H¢ BMDE Kim (2002) 9] Aol = AT, 9370)
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X 049 g/em?, 0.39 g/em? 2 AT, 987 1% o)
A 52 AEE eIt o) Kim (2002) 9] ATtolA
= SHBNRIL, E AP E AT FFL =
< i Axely e,

AW AL EU T W AA|AISR) 9] wlae] §lojA
2173 (p < 0.05)2 AHEe] 161.40 cm, YBTo] 159.45
cml 22X AT i 2 ATS YT, AF(p <
0.001)2 ZFz} 59.31 kg, 54.02 kgZA] AL A)F0)
T =) VeRdTE Kim (2002) 2] d7-oM = Aaw) ¢
o) A% 156.0 cm, 157.1 cm$kE tha ThE AT
HERKSITH & & Aol Fdre] Ao ¥ =4 U
ERgtEl Kim (2002) &) @7l A= AAakre] Alzto] tha
QAR B Ao AT Aol tha 8wk
Kim(2002)9] d7Ht} TF 2% =0 Ak Jeh)g)
o 23 Youk (2004) 2] AFeME A 2 Ae A4t
oA 7P #9tn AT FURSToR AR &
SJaHA WErthal B sl 1, Choi (2005) 2] AT = Al
A AFol F4E FUET) FUEI Tk Huskgich
T3 Edelstein 5-(1993)-2 #Fo] Zv1a4= Fyst
¥ Spgieh. B8k S Iz ele] fEAd o) sy
Reid(1992)2 AHA|, A|50] F240 7A@ A4Z& F
TRNS FXANTIL - AF2] & TR AR
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Ao AU S g2 g Kim %5 (2000)2] A7 9of
A BEA| S B-goiFo] JlofM B8Rt £8a14] ¢
< ARG SUETF L Bk Qlov & A
M thE A BYTh ZEAR QleiM S <1
AlZbol Ay Aeth 7P B8 &S B, A8
20~30%70] 7P =2 HlES B30 KA AolE
B3 <0.05). & AFTE BEZRG BeAldol &
& Aoz vttt w3 2F 3l QoM ATE F
3~43)S Pt /Mg 52 HlES B0, AETS A
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A7 Na(2004)2 HBF2] AGoA Fo] LU=
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o] Aol oJahd LFR-F-9 Tl ek L e vAE
FF2 FrelFolzta digld o) 7 v FoinzY SEx ¥
FE e &5 Tosithe &4% & it =3

o4

E ok EW} R AH Wé, 3337:.‘74 HE3A
hE AR g EAE W e Zlogivtal %}‘Ri
250 ML AT ko) B1Fe} FsHT =

of nA& &7t Avka Bk glem (Lanyon %
1992), A5 vIF3 5 TUEE F7MRIIthes Bk
Atk (Bloomfield & 1993; Krall 5 1994; Bradney %
1998). T3t # ATH AL AEAR) A4S, 53571
BT E, AT vl go] W A0 2 Hol 50| TUE
S7tell 1A gt BaAdo] S-S A R
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(2002) ] AolX = Fel st AolE Bd 2 Fo)
o} 271, BH), ¥vlE)s FEAAEAY vlsl) 2 A
A= AEAEY Feidel ¥ =4 Jelic)
ZAFIRES] w8} A2 917ke] AdaaAle] gloiA] Al
A =0.237), AZF = 0.506), AFE(r = 0.466),
THH( = 0.549), AALZ(@ = 0.540), WA (r =
0.549), 5714 = 0.467), AR = 0.355), BMI
(r =0.428), AXFF(r=0.156) o] FJ2A ¥ 4
HUAE et & 30 AHES o2 3 Lee &
You(1999), Kim % (2000), Youk (2004)¢) A%
As, A 2% 2he]] o] ARBAE Zh=vha Bast
R, Lee 5(1996) & AF, A%, 32129 9do] &
#l, A=, BMI, WHRe] ZUT 7ho)| oko] AaaAS
vebittn Busigied], ol FU st ke A7)
= SUES AFH] #AE F2 AXWR2F (Lean Body
Mass) ¥} #&do] Qltku ¥ it B3 Hong (1999)-&
vt H7 $ 49S e R 3 ATl FUET)
BMIg} &8 4a4AAE RYthy B3, Sung 5
(2000), Suhastian & Martin(2002)¢] 745 BMI
7b 57V et 29 Ert Skshe ok ARaAE B
g ailt). webA AF A%, BMIRG7F 2959 W}
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You(1999)= 9= 42179} A5 a}e] Fofdt &9 Auw

O
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S AJRAGS T o2 3 Lee (2003) 2] AFIM T #)
BAAF o BF A% 25 FUEo| 29 AARAS
Uebgthn 238k v Qlou) B A= d=Ea g s
748 o] ARAAE BolH 7 J|EA o= AkE A3
E Hetiith ol & AFdidREe] 20th7)F ¥}
40.7%2A B3 B3t mEbA 2 Aqrelx o Ax
SUEY] O] AHBAZ 2 A HE 2005 @
FAH e A3 AR AL AR w3 SE3e)
TUEZ] ] AAAAE e Lee(2003)2 A7
o= FU A9E el

ZAF AR 9 AN T 9 AdaaA o glo]
Aeg8A (r = 0.212), F (¢ = 0.169), ¥4 (r = 0.165),
2 (r = 0.235), 3HH(r = 0.145), EP}E (r = 0.170)
ol oA & AAAAE RAI(p < 0.05). Kim
(2002) 9] ATolxe #7d d 3442 A7), SF5 AF

O

£ EUEe] )6 o) ARAAR AL, T4 QSR
E8 RSS20 4UUAS JHnD naskga &
5 =

12
>

i
ofN
S
=
X
&l

o

°
m
4
>
1o,
&
ol
V
il
of\
S
>
N
rr
>l
o

Bostel YU A AFE AL, B ALT 4
PERE RS

2 ATE s sAldsiae] Aesl AEA 9oy
I EEE AW ER (1) A 2 19498 o
Fo 2 stod 2006 4~5€] FUE £47]9 EXA-
3000(Dual X—Ray®@2] EU% £47]) 0= &3} &

T-scoreZ} —1.0 olA-& A4+
T, —1.0 °J3FE AP TR FR/e F AAAS AR
7D, AEET 9 A5 AN EE 28 AR} 4
EAFNE A} AAE] v, BAEGlen 1 39S &
okstd oS3 At

Dzgse] mg Zdsel gloix] B2 et T-score
+ 0.04 £ 0.740] 1, BF BMD= 0.49 * 0.05 g/cm?
oln] ) He T—scorer —1.51 + 0.480)1, &
7 BMDE 0.39 £ 0.03 g/cm?E Ve,

2)ZAN AL AAAZA] o e g AF TS F
X2 A, A, BMI, Alai, 5%, AR, oaly 5
714, AR, Fol Aol P TR folFos w2 4
A& Hol1 A} A (p < 0.05)> Aol 161.40
cm, Y8To] 159.45 cmPa, A=(p < 0.001)& 42+
59.31 kg, 54.02 kg o0, ARk BMI(p < 0.01)
= Aol 22.82 kg/m?, A8 0] 21.26 kg/m2O ZA
Ao FYF 07 a1 TS Uebi).

AN FAR] T AR TR A HAY R
of lojA Aol ATt A Sk= vlgo] =31 ¢
P Ao] k= vlgo] okt Fhre] A Alzte]
ArE, $FIAT7H EETE F4 0 E #390H(p < 0.05).
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