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Abstract

The objective of this study is to examine the factors affecting bone mineral density in pre- and postmenopausal
women. The subject were 30 Korean premenopausal women with mean ages of 33.6 years, and 30 Korean post-
menopausal women with mean ages of 63.3 years without diagnosed diseases. Data for food and nutrient intake
were obtained by the 24-hour recall method. BMD of lumbar spine and femoral neck were measured by the
dual-energy X-ray absorptiometry (DEXA). Anthropometric measurement were made, and a blood sample was
taken for assay osteocalcin. The results are summarized as follows: 16.67% of the subjects in the premenopausal
women and 87.33% of the subjects in the postmenopausal women were classified as osteoporosis or osteopenia.
The nutrient intake of the premenopausal women was adequate to the Korean RDA level excepting energy,
Ca, Fe, and vitamin B2, while that of the postmenopausal women was less than the Korean RDA level excepting
phosphorus and vitamin C. In the premenopausal women, BMD of lumbar spine is correlated significantly with
anthropometric measurement such as weight, waist circumference, BMI, and body fat mass. BMD of femoral
neck for the premenopausal women is correlated significantly with weight, BMI, waist circumference, body fat
mass, hip circumference, and BMDs of both site are negatively correlated with lean body mass, total body water,
but they are not related with intake of nutrients in this study. In the postmenopausal women group, BMDs
of both site are not significantly correlated with anthropometric measurement, but BMD of lumbar spine showed
positive relation with intake of energy, protein, and carbohydrate. In conclusion, adequate nutrient intake,
especially energy, protein have been suggested to prevent the loss of bone mineral density in the postmenopausal
women. Also, adequate body weight and BMI have been suggested in the premenopausal women.
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Table 1. Anthropometric measurements in subjects 2R g-go] walx] WA osteocalein 57} Follc}
Premenobausal Postmenobausal significance w3 AT oo BUE X F 1EZHe) Ho] B
- = =3 _ - 1o,
Age (yr) 336+ 85 633% 78  p<0.001 A =W T sdeh 252 T-score ol weh -1 o) 42
Height (cm)  160.7% 5.3 151.9+ 44 p<0.001 AR 1, -1~-25% AFF, -250]818 FopEE TR
Weight (kg) 552+ 9.2 574+ 7.7 N.S. wope - 7 AR Y FE Frpe
BMI (kg/m®) 213+ 29 249+ 36 p<0.001 23kE o, 2 Aok Table 374 2vt. ARA AT 2043
Waist (cm) 69.4* 82 843+ 74 p<0.001 2o 29 o] ¥ ot 735 oA Tl A = 227 (73.33%)
Hip (cm) 916+ 59 985+ 7.1 p<0.001 o] Zrlrzo ol o 4] A =5
WHR 08+ 0.1 09+ 00 p<0.001 | ErhEsoR vebeeh ol o4l 7‘:”T i m}:
Body fat (%) 267+ 58 373* 86 p<0.001 ZE WL YR 7hael AR d S A 9SS A
LBM (%) 73.3%* 58 627+ 86 p<0.001 el A o] 4% 99ud 1nd E<k A& A1 2L Y AF
TBW (%) 535 4.3 458* 6.3 p<0.001
SBP (mmHg) 1134%126 146.1£235 p<0.001 o2 g ZAH41) el 4] 60d] 143 &) 26.5%, 70t o1 A o] Ad 2]
DBP (mmHg) 697+ 9.7 8521127 p<0.001 323%7} Fr}LZolely B udr Sxuch AN 2o 4
UN.S.: Not significant ol ¢k,

Table 2. Bone mineral density and osteocalcin in subjects

Premenopausal (n=30) Postmenopausal (n=30) Significance
Lumbar spi T-score ’ 046217 -3.18%+2.61 p<0.001
pine BMD (g/cm?) 1.02£0.13 0.80+0.16 p<0.001
Femoral K T-score , -0.38+1.78 -3451t192 p<0.001
oral nec BMD (g/cm®) 0.83+0.09 067+0.10 p<0.001
Osteocalcin ng/mL 703253 802+2.47 N.Ss.P

UN.S.: Not significant
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Table 3. Distribution of subjects according to the T score
of lumbar spine (unit: N (%))

Normal Total

Osteoporosis  Risk

Premenopause 20 6.67)  3(10.00) 25(83.33) 30(100.00)
Postmenopause 22(73.33)  3(10.00)  5(16.67) 30(100.00)

x2=30.00 (df=2) p<0.01

Significance
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Table 4. Mean nutrient intakes and percent RDA of nutrient intake

Premenopausal %RDA Postmenopausal %RDA
Foed (g) 12542+ 336.2™" 9449 269.0
Energy (kcal) 16797+ 3554 8401178 14404+ 402.8 79.0%21.2
Protein (g) 675+ 201" 122.7+36.5" 540+ 158 98.2+286
Animal protein 325+ 156" 152+ 97
Plant protein 3Hbo0x BT 389+ 134
Fat (g) 462+ 1257 27171 144
Animal 204+ 98 71t 56
Plant 258t 86 205+ 138
Cholesterol (mg) 2370+ 922" 111.6% 103.0
Carbohydrate (g) 2487 50.8 2452+ 709
Crude fiber (g) 53t 18 6.0t 22
Ash (g) 174 48 175+ 51
Calcium (mg) 4946% 201.6 70.7+288 4708+ 199.1 63.0+28.6
Animal 2350+t 143.2 1658+ 158.4
Plant 259.6t 83.9 305.0% 125.0
Phosphorus (mg) 10114+ 2773 1445%+396 932.7% 304.0 133.2+434
Iron (mg) 120 64 74.8+40.1 107+ 42 89.1£34.6
Animal 31 20" 16 11
Plant 9.0 57 93 39
Sodium (mg) 3740.3+£1232.2 3891.4%1350.0
Potassium (mg) 22557t 556.4 2343.3* 763.8
Magnesium (mg) 1684* 154.2 1626+t 976
Copper (mg) 14t 18 1.2+ 05
Vit. A (RE.) 706.7%+ 2765 101.0£39.5™ 4986+ 2836 71.2%41.2
Retinol (ug) 1188+ 736™ 339 333
Carotene (ng) 3112.8+1433.0 2570.1+1613.2
Vit. B; (mg) 1.1+ 03 105.21+28.0 1.0 03 99.5+32.5
Vit. Bz (mg) 1.0 o04™ 82.3+29.3™" 0.7 02 54.8£20.5
Niacin (mg) 133 38 102.6+29.0 112+ 36 86.2£27.9
Vit. C (mg) 758+ 31.2 108.3* 446 1119+ 673" 159.8+99.1
Isoflavones (mg) 169+ 141 349+ 2717

*Significantly different between groups by T-test (p<0.05)
**Significantly different between groups by T-test (p<0.01)
***Significantly different between groups by T-test (p<0.001)
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Table 6. Correlation coefficient of bone mineral density and anthrophometric measurement
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Table 5. The intake from each food group in subjects

(unit: g)
Premenopausal Postmenopausal .. ..

(n=30) (n=30) Significance
Potatoes 242+ 216 335+ 60.5 NSV
Cereals 292.1% 91.3 296.11137.3 N.S.
Fruits 206.4£183.7 136.1+£118.8 N.S.
Eggs 276+ 19.7 99+ 173 p<0.001
Sugars 9.1 66 49+t 106 N.S.
Soy foods 40.3+ 30.7 707+ 523 p<0.01
Mushrooms 1.3 22 04 1.2 p<0.05
Fishes 519+ 50.4 265t 279 p<0.05
Milk 112511045 51.7t 86.8 p<0.05
Qils 75t 32 53+ 38 p<0.05
Meats 61.1%+ 54.2 252+ 241 p<0.01
Beverage 174.7£167.2 12.0+ 297 p<0.001
Processed food 22% 59 102+ 359 N.S.
Seasonings 278+ 120 21.8* 136 N.S.
Seeds 24t 62 19+ 42 N.S.
Vegetables 211.3% 70.3 230.5% 89.5 N.S.
Seaweeds 1.7+ 19 10.8* 16.7 p<0.01
Other 02 06 00 00 N.S.
UNLS.: Not significant
He Adg AHSIAA Ao gy MdS ST
22 FYPAE Fh3E) AYAde] D sl oz
oA &Ec) £3F 8 F 53 @438 Fol ob#F -5

e el ZM«I YL 9)ste] w o] A4 38 SN
D2 g2 Ao n 248 S glof WA JA4F

AE AA ARl BA"e) AR,

ARASA e} A g FoApx] o} AARA Al
AMA 2= 2} FHx Y osteocalcin®] A& A A= Table 6
Z

doqxé_g] 73.r..__3_z o) "*Hgl
A,

¥-27) %o BMI7}

71 & ofe] AR BAE Bola 1 ok A, HeE B,
3.9l ¥bH (p<0.05),

JHolEe, AA o] Fel ARBAE
AR, FSEUFS $O) 4RVAE
F6002) A4 AF] 7Hy

2 eH(p<0.05). Yu
73k 1=kel At od =] 3he,

. AFol AA ke ANA FokFE A gl ot

Premenopausal Postmenopausal
Lumbar spine Femoral neck Osteocalcin Lumbar spine Femoral neck Osteocalcin
Height (cm) 0.0902 0.1402 -0.1241 -0.0852 0.0922 -0.1032
Weight (kg) 0.4116™ 0.4340° -0.2891 0.1051 0.0090 -0.2287
BMI (kg/m? 0.4637" 0.4750" -0.2887 0.1152 -0.0454 -0.1365
Waist (cm) 0.3945" 0.4088" -0.2041 0.1322 -0.0231 0.0251
Hip (cm) 0.3024 0.3751" -0.1182 -0.0115 0.0089 -0.0007
WHR 0.3296 0.2991 -0.1964 0.2689 -0.0441 0.0428
Body fat (%) 0.3939" 0.3730" -0.2343 0.0248 -0.1004 -0.2243
LBM (%) -0.3939" -0.3730" 0.2343 -0.0248 0.1004 0.2243
TBW (%) -0.3939° -0.3730" 0.2343 -0.0248 0.1004 0.2243
SBP (mmHg) 0.0573 -0.0493 0.0929 -0.0175 -0.1372 -0.3236
DBP (mmHg) 0.0292 -0.0635 0.2089 0.1294 0.0395 -0.0356

YPartial correlation coefficient, *Significance at p<0.05.
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AEA A= osteocalcin®] d¥7 HPFo 2 {215 A ghpstEo] of] ARAAE el cH(p<0.05). ol
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Table 7. Correlation coefficient of bone mineral density and osteocalcin

Premenopausal Postmenopausal
Lumbar spine Femoral neck Osteocalcin Lumbar spine Femoral neck Osteocalcin
Lumbar spine - 0.7000*"" -0.4739" - 0.4872" -0.0780
Femoral neck 0.7000™" - -0.4323" 0.4872" - -0.1695
YPartial correlation coefficient
*Significance at p<0.05, **Significance at p<0.01, ***Significance at p<0.001.
Table 8. Correlation coefficient of bone mineral density, osteocalcin and nutrient intakes
Premenopausal Postmenopausal
Lumbar spine Femoral neck Osteocalcin Lumbar spine  Femoral neck Osteocalcin
Food (g) 0.0i84 ~0.2594 -0.2343 -0.0726 0.3060 -0.3981"
Energy (kcal) 0.0629 -0.2238 -0.1983 0.0914 0.4583" -0.3768"
Protein (g) -0.0239 -0.3197 -0.0290 0.0582 0.4190" -0.4675"
Animal protein -0.0862 -0.3592 0.0714 0.0704 0.3347 -0.2655
Plant protein 0.0910 -0.1202 -0.1861 0.0171 0.2490 -0.3568
Fat (g) 0.0163 -0.1655 -0.1110 0.1080 0.2829 -0.2034
Animal fat ~0.1141 -0.3562 0.0616 -0.1387 0.0731 -0.3364
Plant fat 0.1472 0.1520 -0.2374 0.1709 0.2671 -0.0743
Cholesterol (mg) 0.0908 -0.0715 -0.2689 -0.0934 0.3263 -0.2803
Carbohydrate (g) 0.1592 -0.1252 -0.3136 0.0641 0.4312" ~0.3283
Crude fiber (g) -0.0330 -0.0574 -0.2406 -0.1478 -0.0554 -0.4549
Ash (g) 0.0918 -0.2199 -0.0899 -0.1545 0.0838 ~-0.3202
Calcium (mg) 0.0158 ~-0.2716 -0.2172 0.1313 0.2360 -0.3675
Animal calcium 0.0295 -0.2412 -0.1621 0.1923 0.2935 -0.1436
Plant calcium -0.0124 -0.2411 -0.2454 -0.0340 0.0037 -0.3968"
Phosphorus (mg) -0.0078 -0.3127 -0.1492 -0.0017 0.2417 -0.3952"
Iron (mg) 0.1077 -0.1084 -0.1398 -0.1084 0.0610 -0.4516"
Animal iron -0.1590 -0.2485 0.1885 -0.1458 0.1604 -0.3143
Plant iron 0.1687 -0.0439 -0.2219 -0.0732 0.0189 -0.3821"
Sodium (mg) 0.1488 -0.1723 -0.1495 -0.1093 -0.0547 -0.2996
Potassium (mg) 0.0019 -0.2317 -0.1697 0.0292 0.3187 -0.4014"
Magnesium (mg) -0.1365 -0.1053 0.0029 0.1507 0.0463 -0.3067
Copper (mg) -0.1111 -0.0382 0.0043 0.0103 0.3663 -0.3230
Vit. A (RE) 0.0122 ~-0.1436 -0.3047 -0.2020 -0.1202 -0.1317
Retinol (ug) 0.0647 -0.0217 -0.2845 0.0276 0.3332 -0.2675
Carotene (ug) -0.0260 -0.1466 -0.1834 -0.1420 -0.0854 -0.2076
Vit. B: (mg) 0.0822 -0.2425 -0.2403 -0.1481 0.1635 -0.3501
Vit. Bz (mg) 0.0384 -0.2852 -0.1211 0.0352 0.2235 -0.3071
Niacin (mg) 0.0051 -0.3237 0.0197 -0.0563 0.1950 -0.3627
Vit. C (mg) -0.1471 -0.2565 -0.1521 -0.1260 0.2280 -0.1921
Isoflavones (mg) -0.1662 0.1381 0.1804 -0.0692 -0.0354 -0.3676"

YPartial correlation coefficient, *Significance at p<0.05.
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Table 9. Correlation coefficient of bone mineral density, osteocalcin and the intake from each food group

Premenopausal Postmenopausal
Lumbar spine Femoral neck Osteocalcin Lumbar spine Femoral neck Osteocalcin

Potatoes -0.2757 -0.0290 0.1632 -0.1299 -0.0365 0.0810
Cereals 0.1230 -0.1308 -0.2675 0.1848 0.2908 -0.2101
Fruits 0.1464 0.1696 -0.2742 -0.0634 0.2524 -0.0776
Eggs 0.1387 0.0687 -0.3741" -0.2651 0.0575 -0.2717
Sugars 0.0860 -0.0294 -0.1335 0.0496 0.3530 ~0.3113
Soy foods -0.0147 0.1792 0.0396 0.0049 0.0494 -0.2211
Mushrooms -0.1433 -0.0483 0.1537 -0.1396 ~-0.0548 -0.0318
Fishes 0.0815 ~-0.1016 -0.0310 0.2643 0.3740" 0.0422
Milk -0.0145 -0.3140 -0.0446 0.1722 0.3132 -0.1802
Oils -0.1602 -0.2623 -0.0721 -0.0735 0.1433 0.0379
Meats -0.2000 -0.3406 0.3654 -0.0452 0.0380 -0.3969"
Beverage -0.0913 -0.2028 -0.0297 -0.2551 0.1243 -0.1080
Processed food -0.2561 -0.2811 0.1993 -0.2347 -0.3224 -0.0273
Seasonings 0.2873 0.0531 -0.2468 -0.1285 -0.3858" -0.0916
Seeds 0.1480 0.1884 -0.1288 0.129 0.2207 -0.2056
Vegetables -0.0826 -0.2474 -0.1230 -0.3423 -0.2394 -0.2216
Seaweeds -0.1234 -0.3621 -0.0348 0.1330 0.0793 -0.1171
Other 0.2675 0.2414 0.0021 - - -

DPartial correlation coefficient, *Significance at p<0.05.
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