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Analysis of Factors Affecting Bone Mineral Density
with Different Age among Adult Women in Seoul Area

Myung-Suk Kim, Jae ok Koo®!
Department of Home Economics, Korea National Open University, Seoul, Korea

ABSTRACT

Weight control diets induce reducing women’ bone mineral density (BMD) that has a close relationship to risk in
osteoporosis. This study was carried out to identify 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 questionnaies. The
subjects of this study were 194 women living on the Seoul area. When the subjects were divided into 4 age groups,
BMI was the highest in the 50 years group (24.8) and the lowest in the 20 years group (21.63). Average T-score,
which is BMD of forearm bone and calcaneus was the highest in the 40 years (—0.07) and the lowest in the 20 years
(~-0.59). The rate of eating breakfast was shown significantly higher in the 50 years group than that in the younger
group. The frequencies of eating out, fried food intakes, and alcohol drinks were shown significantly different by age
(p <0.01). In conclusion, the risk rate of BMD was high in the 20syears and 50 years groups. It may due to the 20s’
weight-control diet. Breakfast eating, exercise, intakes of anchovies, radishes, carrots, zucchinis and tomatoes were
significantly important factors to prevent bone density risk. (Korean J Community Nutrition 12(5) : 559~568, 2007)
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Table 1. Anthropometry of the subjects by age
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1. INGIY R A3 MY WEA

ZAHWIAE 204, 30dh, 404, 504] oo 2 53t
of A ASRE v 23t ZARRAARS] AFE AA A
£A& Table 13 Atk ZAMSAS BF A3
160.88 cm, 3T AF& 57.92 kg, BMI&= 22.41 kg/m?
Aot £ AFg3Ae] Hd BMIE AR ATl &3t
AT Ed ZAMIALS] Bt 23 A% 14.374)
HF-& 504 o]4do] 63.35 kg Z 7HE ST, 404
(59.13 kg), 20th(57.11 kg), 30tH (56.68 kg)£2E &
213Q1 21018 B (p < 0.05). AFe] gloN FYo) &
75 AFo] ¥ Aol d&E sglevt 20071 30
Rt i & FEES Jehidch A3 2007}
162.37 cm& 7F¥ ¥t3, 4091(160.03 cm), 30th
(159.83 cm), 5041 ©14H(159.65 cm)<=e|l o™ 5293
Rl 2} BRHp < 0.05). BMIY Hl:Zo] YAXNE 50
A opdo] 24.79 kg/m2EA 7F¢ &3k, 400H (24.79 ke/
m?) 30tH(22.19 kg/m?), 20tH (21.63 kg/m?) &0 2 &
213 AolE A (p < 0.005). = thghn|gteks] o)
AAFE 7)o oJshd 20di9} 30t A AT Toll &3t
KA, 40thel 504 oL FAF Tl &3 28
o) Q1oJA] 504 o}o] 40,52 kgC 2 713 Egk3 40ty
(38.28 kg), 20th (37.79 kg), 30tH (37.23 kg)&L & 1}
BRI F2l 3] A1e)E B3tHp < 0.05), =3 AU el

20-29(N=79) 30 -39 (N = 60) 40 - 49 (N = 38) 50'sOver (N = 17) Tatoa (N = 194)
Weight (k) 57.11 £ 911" 56.68 + 9.67 59.13 + 9.25 63.35 & 9.39+2 567.92 £ 9.99
Height (cm) 162.37 + 5.09 159.83 + 4.58 160.03 £ 5.26 159.65 + 6.67* 160.88 + 5,24
BMI (kg/m?} 21.63 £ 3.25 2219 £ 3.19 23.30 £ 3.3] 24.79 £ 2,13%* 22.4) + 3.29
Body-water (L) 2946 + 3.14 29.03 £ 3.10 2911 £ 544 31.55 £ 4.92 29.44 + 3.97
Soft lean mass (kg) 37.79 £ 4.06 37.23 £ 3.97 38.28 + 4.25 40,52 + 6.17* 3795 £ 4.35
Fat free Mass (kg) 40.07 £ 4.60 3956 + 4.21 40.66 t 4.50 42,99 + 6.56 40.29 + 4,72
Protein (kg) 7.95 £ 0.96 7.73 £ 0.93 7.95 = 0.90 9.44 + 1.31* 8.00 £ 0.92
Mineral (kg) 2.87 £ 0.32 2,80 £ 0.30 2,86 £ 0.33 3.00 + 0.47 2.86 + 0.33
Body-fat (kg) 16.91 £ 5,90 17.12 £ 593 1847 £+ 5.12 20.39 + 2.68 17.59 £ 5,62
Percent body fat (%) 29.93 £ 5,92 29.28 £ 691 30.97 £ 5.08 32.31 £ 2.96 29.71 £ 593
1) Mean £ SD

2} Significantly different between groups by ANOVA (*": p < 0.05, **: p < 0,01)
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o] QlojA 504 olAte] 9.44kg 2 2 7HF E9kw, 206
(7.95 kg) 9} 40th (7.95 kg)= 2gom 30u)(7.73 kg)
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ZAFIAR AR FUE BE = Table 29} 2t} A
ZBMDE 407} 042 g/em?C. 24 713 =93 30T)
(0.41 g/cm?), 50410144 (0.40 g/cm?), 20tH (0.38 g/cm?)
TOZ F932l 2018 BATH(p < 0.05). Tk A T—
scorex 407} —0.80% 7FF 3% 30t (—0.92), 504
old(-1.21), 20t} (~1.45)¢ 2 FoH xpo|E BY
o} (p < 0.05). =3 AY= T—scores} = T—score
A BaS @ B T-score= 407} —0.07=2 713
3T 504 0133} 30t —0.288 #e X7 Uty
20l —0.592A4] 713 doba] A2 §-27<l xlo)7}
ekttt (p < 0.05).
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ZARNIALS] A5 A7 B3l Table 33 2t} 3
A AP HE BE A7 T ‘a4 a2¥92 $detn
UM, FAH o7 AZsln Q= A= 20002 Vet
ol feHo|= stk 7379 AN oS- F
AAolch et -S23t AFhE 40817} 60.5%84 7HE &
2 TR Holch el 393 AP = 5041014 (70.6%)
oI, ‘Bt Ho|rh ety R A F Py o ug
& Hehd 212 300 (20.0%) 3209 #-9Zel xtolS BG
THp < 0.05). FAAIZ QloiA <3AIzto) ol e £
7P 52 u8-S JelE d3dgs 200 (40.9%) %
3L, ‘1ARolEb ek SR H1EF MY B2 AFviE 40
H(11.5%) 3 (p < 0.05). % 310 2lojA 20th= <A
3] ST} (48.1%)7F HQhal 504 olAFe % 3157 =
= Aog vebEE FoHo)A e gttt S5ei o 9l
ojx Aol F&FF $52 ¢ sln Sl Aow vehte
] f2 Al lo]E Btk (p < 0.01).

Table 2, Bone mineral density of the subjects by age

4. 9138 Agh

ZAIN AR AEE A5TE Table 48 2t} op4A}
£ 3t gl 2R} 40u= 89.5%0]19 504 o]4h
88.2%°1Q 1 20thE 68.4%°)193 30Ul 66.7%01%]
t}. 40t} o)l AP oFAAAL &of F-9A Q) xjo)7} )
Rt (p < 0.05). =3 A%H A 3inof 9loj |43
o] Y2 943150 HIT ) E9ky dFo] H8sE 9
AR NIErh 2 Aoz Veldoh(p < 0.05). d%5E
2 &4 AH3u e Fig. 169 o] dgo] vg
HE AHNES A el L, dF0) 5E&5E
FNE7E SHA) VRt (p < 0.001).
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5. 0138 AEMFHE

AN EAS] A A FAAFHNEE Table 59 2t} &
F 3ol 2 (p <0.01), B8] (p < 0.01)7} F &9 z}o]Z
BT, AHAF S 259 (p <0.01), E8F) #3
(p <0.001)7} & AJol& BT} 15 B HF+= 40
7€ 78.95312 71 E3ka 50401 € 75.883]), 30
ol (¥ 71.333)), 20tH (264.683)) <0l tHp < 0.01).
B AT =3 407} € 33.933) 2 71 =911, 504
ol (€ 31.563)), 30th (2 18.813), 20tH (¥ 15.663))
Ot (p < 0.01). 250] AF = 504 o]4to] 15.883]
2 7P =981, 40t0(7.72), 3001 (R 7.413)), 200 (2

8 ) fimes/doy

1 timesiwddk
3 1 times/month
8 Notatall

Ratio of fiied food intake (%)

20-29 30-39 40-49

over 50 agelyears)

Fig. 1. Frequency of fried food intake by age.

Age Variables 20-29(N=79)  30-39(N=60) 40-49(N=38) 50sOverN=(17) Total(N = 194)
ForeamnBMD (g/cm?) 0.38 + 0.05" 0.41 + 0.05 0.42 + 0.06 0.40 % 0.08*? 0.40 + 0.06
CalcanuesBMD (g/cm?) 0.52 + 0.08 0.52 + 0.08 0.54 + 0.08 0.54 + 0.13 0.52 £ 0.09
Mean BMD (g/em2) 0.45 + 0.06 0.47 £ 0.06 0.48 + 0.06 0.47 £ 0.10 0.46 + 0.06
Foreamn T-score ~1.45+ 1.00 ~0.92 + 0.86 -0.80 + 1.02 -1.21 + 1.38* -1.14 + 1.03
Calcanues T-score 0.26 + 1.23 0.37 + 1.09 0.67 + 1.21 0.65  1.89 0.41 + 1.25
Mean T-score -0.59 + 0.88 —0.28 + 0.89 -0.07 + 0.88 -0.28 + 1.50* -0.36 + 0.97
1) Mean + SD

2) Significantly different between groups by ANOVA (*: p < 0.05)
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Table 3. Heatth related behavior of the subjects by age

Age 20-29 30-39 40-49 50 Over Tofal
Variables (N =79 (N = 60) (N =238) N=17)  (N=194)

Weight contiol ~ Yes 14017.7) 10(16.7) 3(79) 6(35.3) 33 ¥ = 6,629
practice No 65(82.3) 50 (83.3) 35 (92.1) 11(64.7) 161 di=s 3
State of health Good 21 (26.6) 19(31.7) 12(31.6) 7(41.2) 59 x=6578

subjective S0-50 47 (59.5) 35(58.3) 25 (65.8) 10(58.8) n7z af=6
Bod 11(13.9) 6(10.0) 1(26) o( 0 18 NS
Menstual-cycle  very regulartty 35 (44.3) 32 (53.3) 23 (60.5) 2(11.8) 92 1 = 15.658
regulartty 31(39.2) 16(26.7) 11(28.9) 12(70.6) 70 df =6
inreguilarity 13(16.5) 12(20.0 4(105) 3(17.6) 32 p <005
Vitamin Mineral  Yes 45 (57.0) 22 (36.7) 17 (44.7) 10 (58.8) 94 2 = 6,569
No 34(43.0) 38 (63.3) 21 (55.3) 7(41.2) 100 di=S 3
Food of healthy ~ Yes 17(21.5) 16 (26.7) 6(15.8) 5(29.4) a4 ¥ =2073
No 62(78.5) 44 (73.3) 32(84.2) 12 (70.6) 150 di’—'S 3
Recess Less than 1 hour 19 (36.5) 18 (34.6) 6(11.5) 9(17.3) 52 x? = 13.005
2 hours 33(43.4) 25 (32.9) 17 (22.4) 1013 76 af=6
3 hours over 27 (40.9) 17 (25.8) 15(22.7) 7(10.6) 66 p<005
Exercise None 38(48.1) 19 (31.7) 13(34.2) 6(35.3) 76 2 =17618
1 - 2time/week 26 (32.9) 24 (40.0) 16(42.1) 4(23.5) 70 df =6
3 fime overwesk 15(19.0) 17 (28.3) 9(23.7) 7(41.2) 48 NS
Alchol arinking Offen 10(12.7) 7011.7) 3(79) 1( 59 21 ¥ =17914
Sometimes 49 (62.0) 34(56.7) 12 (31.6) 6(35.3) 101 df=6
Not at al 20 (25.3) 19(31.7) 23 (60.5) 10(58.8) 72 P <001
1) N (%)
Table 4. Food habits of the subjects by age
20- 29 30-39 40-49 50's Over Total
Variables (N = 79) (N = 6D) (N = 38) N=17) (N=194
Eafing breakfast  Yes 54 (68.4)" 40 (66.7) 34 (89.5) 15 (88.2) 143 X = 9.429
No 25 (31.6) 20(33.3) 4(10.5) 2(11.8) 51 df =3
p < 0.05
Eating iunch Yes 77 (97.5) 57 (95.0) 37(97.4)  17(100.0) 188 x2 = 1.381
No 2( 2.5) 3(50) 1(2.6) 0(0) 6 di=S 3
Eating dinner Yes 76 (96.2) 55(91.7) 36(94.7) 17 (100.0) 184 y?=2.462
No 3( 3.8 5(8.3) 2(5.3) 00 10 di=S 3
Frequency of 2 times over/day 29(36.7) 14 (23.4) 11 (29.0) 5(29.4) 59 2 =9.613
snacks between 1 time/day 40 (50.6) 26 (43.3) 16 (42.1) 8(47.1) 90 df=6
medls Not at al 10(12.7) 20 (33.3) 11(28.9) 4(235) 45 N.S
Frequency of 1 time over/day 24 (30.4) 16 (26.6) 9(23.7) 5(29.4) 54 ¥ =14.410
eating out 1 fime/week 44 (55.7) 28 (46.7) 12(31.6) 6(35.3) 90 df=6
1 fime/month 11(13.9) 16(26.7) 17 44.7) 6(35.3) 50 p <005
Safty faste High 35 (44.3) 23 (38.3) 17 (44.7) 7(41.2) 82 v = 6615
Nomal 44 (55.7) 35 (58.3) 18 (47.4) 9 (52.9) 106 df =6
Low o( 0 2( 33 3(79) 1( 59 6 N.S
Frequency of fied 1 fimes/day 8(10.1) 6(10.0) 4(10.5) 0( 0 18 x?=43.723
food intake 1 imes/week 54 (68.4) 30 (50.0) 8(21.1) 4 (23.5) 96 df=9
1 imes/month 8(10.1) 16(26.7) 9(23.7) 4(23.5) 37 p <0.001
Not at al 9(11.4) 8(13.3) 17 (44.7) 9(52.9) 43

1) N (%)
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Table 5. Food intake frequencies the subjects by age

20-29(N=79) 30-39(N=60) 40-49(N=238) 50sOver(N=17) Total(N=194)

Grain Rice 64.68 £ 21.117 7133 £17.12 78.95 £ 17.67 75.88 £ 18.74**4 70,52 £ 19.73
Barley 15,66 + 26.98 18.81 = 24.57 33.93 & 34.72 31.56 £ 36.90**  21.61 £ 29.63

instant noodie 355+ 4.05 527 £ 7.4 6.07 £ 11.21 327 £ 501 455 £ 7.12

Noodle 500 £ 6.64 7.00 £ 13.01 340 £ 5.16 488 + 6.49 529 + 8.93

Bread 8.55 + 13.25 8.65 + 8.87 607 £ 793 11.15 + 12.53 832 £ 11.04

Rice cake 613 £ 9.04 615+ 7.60 672 £ 872 524 £ 557 617 £ 824
Confectionery 894 £ 9.50 8.68 £ 10.35 720+ 882 8.18 £ 11.13 845 t 9.74

Pulse Bean curd 26.03 £ 24.93 21.08 + 16.68 2637 £ 24,28 20.53 £ 23.81 24.09 + 22.42
: Bean 21.84 £ 26.20 24.44 £+ 27.51 32,43 + 29.96 34.47 + 31.39 25.83 £ 28.01
Kind of starch  Potato 11.98 £ 16.24 11.28 £ 16.01 9.62 + 957 11.47 + 22.00 11.26 £ 15.60
Seet potato 599 + 11.96 496 £ 9.4 6.86 £ 12.31 268 £ 324 5.55 + 10.77

Flesh and Beef 11.87 £ 13.33 748 £ 973 11.38 £ 16,11 15.47 + 18.74 10.74 £ 13.62
meat Chicken 9.48 + 8.48 6.14 £ 12.36 551 = 7.82 403 £ 512 719 £ 9.48
. Pork 9.80 + 8.7 8.23 £10.33 930 £ 8.99 514 £ 4.89 881 £ 9.06
Kindofegg Ham,sousoge 508 £ 6.44 608 £ 11.79 1.77 £ 251 071 £ 095 436 £ 801
Egg 16,90 + 14.49 16,52 £ 15.94 13.43 £ 10.32 13.56 = 11.84 15.09 £ 13.99

Kind of fish Mackerel 4,44 =+ 5722 7.41 £ 13.31 7.72 £ 9.59 15.88 + 28.31** 7.00 £ 12,61
Tuna 339 + 443 543 + 9.66 467 £ 7.88 200+ 248 415+ 7.08

Yellow convina 231 £ 3.58 393+ 597 501 £ 6.87 568 + 523 363+ 538

Alaska pollack 275 £ 481 280 £ 527 622 + 8.58 277 £ 317 345 + 5.89

Anchowvy 9.36 £ 14.73 10.55 £+ 13.85 15.75 + 21.47 16.18 + 21.22 11.58 £ 16.65

Boiled fish paste 694 + 11.21 658 + 9.94 376 £ 501 444 + 7.25 599 + 9.58

Cuittlefish 287 £ 3.54 373 £ 566 291 £ 4.74 1.06 £ 1.7 296 £ 4.45

Shelffishery 298 £ 4.54 343 £ 537 516 £ 7.28 3.71 £ 3.81 3.61 £ 540

Salted fish 210 £ 4.10 2.68 £ 554 265t 424 168 £ 241 235 + 4.51

Culinary Chinese cabbage  54.99 + 28.94 52.67 £ 23.85 69.65 + 25.74 58.47 + 30.00 57.45 + 27.44
Radish 33.26 £ 27.44 36.83 + 26.63 35.45 £ 25.89 36.12 £ 28.44 35.04 + 26.81

Radish fops 648 £ 7.58 494 = 7.81 7.74 £ 1427 488 + 7.08 6.11 £ 10.80

Bean sprouts 936 £ 11.17 879 £ 9.92 10.84 = 11.76 13.44 £ 21.26 9.75 £ 12.10

Spinach 661 + 786 574 = 8.67 957 £ 14.15 7.68 £ 8.31 702 £ 9.69

Cucumber 10.31 + 14.82 8.43 + 8.81 11.40 + 13.00 579 + 6.56 9.55 + 12.29

Pepper 9.18 £ 13.87 827+ 9.79 1217 £ 13.46 721 £ 9.78 9.31 £ 12.33

Carof 10.04 + 13.93 11.16 £ 12.30 10,90 + 11.30 791 £ 9.07 10.37 £ 12.52

Pumpkin 8.22 + 9.46 689 = 6.20 957 £ 9.31 615 £ 6.00 7.89 £ 829

Cabbage 12.08 + 17.28 7.58 £ 12.79 1053 £ 16.16 7.74 £ 9.86 10.01 £ 15.26

Tomato 612 £ 11.06 7.58 + 10.05 10.11 + 10.47 11.24 + 10.68 7.80 + 10.68

Mushroom 10.10 £ 13.30 11.76 £ 14.37 14.29 £ 16.80 1150 £ 9.36 11.56 = 14.08

Macrophyte  Brown seaweed 7.27 £ 9.11 7.90 £ 10.00 11.95 £ 12.63 6.18 = 4.86 8.28 = 10.01
Dry laver 16,92 + 19.29 17.47 £ 14.61 22,54 = 26.00 27.80 £ 25.22 19.14 + 20.24

Kind of frut  Tangerine 1200 = 17.61 13.09 £ 17.14 13.51 & 16.81 15.41 + 15.49 12.93 £ 17.04
Persirnmon 354 £ 416 159 £ 2.99 237 £ 570 141 £ 1.4 252 + 835

Apple 8.91 + 16.45 911+ 9.54 14.38 £ 12.70 19.24 £ 24.32 10.95 £ 15.11

Pear 3.60 £ 10.97 398 + 523 379 £ 4.43 521 + 6.58 3.89 + 8.03

Melon 298 £ 8.12 381 £ 654 8.74 £ 14.20 506 + 8.05 454 £ 9.40

Strawberry 7.25 £ 12,56 8.65 £ 11.32 940 £ 11.35 712 £ 1457 8.09 = 12.09

Grape 282t 7.25 423 £ 691 620 £ 8.0 447 = 8.30 406 = 7.44

Banana 6.70 + 12.45 592 + 843 6.61 £ 823 521 + 825 6.31 + 10.16

Crange 791 + 12,39 754 + 652 850 £ 9.09 8.77 £ 11.30 7.99 £ 10.79

Kind of milk Milk 20.72 £ 18.23 21.34 =+ 21.37 21.04 £ 17.74 29.41 = 2512 21.74 £ 19.81
Yofrutto 16.63 £ 15.30 13.27 £ 16.85 13.25 £ 13.71 25.71 + 25611 16,72 £ 16.49

Ice cream 610+ 885 4,76 + 6.62 267 £ 4.06 315+ 355 476 £ 715

Drink Carbonated drink 445 + 8.04 243 £ 3.67 1.92 =+ 492 253 £ 5.19 316 £ 6.19
Coffee 21.96 + 24.88 43.85 £ 33.46  53.16 * 28.67 42.38 + 34.82*+* 36,63 = 31.80

Green fea 2232 + 22,44 33.38 + 29.50 28.04 + 24.43 37.56 = 33.06 28.20 + 26.55

Alcoholic Beer 235 £ 3.61 184 £ 260 1.50 £ 2.81 141 £ 1.59 195+ 3.03
beverages  Soju 154 £+ 273 101 £ 230 040 = 0.86 085+ 244 1.09 £ 233
Rice wine 0.18 £ 0.45 033 £ 1.39 022 + 0.9 024 = 0.64 024 + 090

The others Hamburger 1.83 + 4.21 1.38 + 4.1 053 £ 1.62 032+ 0.98 1.30 + 3.64
Pizza 128 £ 1.70 127 £ 1.64 082 £ 1.65 1.62 £ 3.21 121+ 1.85

1) Mean £ SD, 2) Significantly different between groups by ANOVA (**: p < 0.01, ***: p < 0.001)



Table 6. Conelation coefficients between BMD and
anthropometrics, age, health related behavior, lifestyle, food
habits and food intake frequencies

Corelation
coefficients (r)
Anthropormetiics  Height 0,237+
and body Weight 0.506%*
composifion
Body-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 boqy fat 0.155*
Health related Age 0.157*
behaviorand  Menarche years 0.030
;:;%s;yls O%r;g Walking hour 0.090
State of hedlth subjective -0.160*
Intakes Vitamin Mineral 0.089
Nurmnber 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**
Pumpkin 0.145*
Tormato 0.170*
Brown seaweed 0111

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