8GR A 2(1) © 38~48, 1996
Journal of the Korean Dietetic Association

WAE S 49 4% 4H ezt
2933 wyd nAE 9%

ol A, W< B EF A
SEELEIEEU LR ELEL B DA R

Effects of Nutrients Intakes on Development of Osteoporosis
in Korean Postmenopausal Women

Lee, Ho Sun - Baik, In Kyung * Hong, Eun Sil*

Dietary Department, College of Medicine, Yonsei University
Health Promotion Center, College of Medicine, Yonsei University*

ABSTRACT

The relationship of nutrients intake and bone mineral density (BMD) was investigated in 285
Korean postmenopausal women (age 40-70 y) consisted of 65 normal women and 159 osteopenia
patients who don’t have other diagnosed disease. BMD was measured at the spine (vertebrae
1.2-4) and femur (neck, Ward’s triangle and trochanter). Height, weight, body mass index(BMD),
lean body mass(LBM), body fat(Bfat) and dietary intakes of animal calcium(animal Ca), protein’
and phosphorus per 1,000kcal intake were correlated with BMD of the spine and the femur posi-
tively(p <0.05).

Women with an animal calcium intake < 315mg/d (mean % animal Ca/total Ca intake > 50%)
exhibited significantly lower BMD of the spine and Ward’s triangle than that of women with an
intake > 315mg/d, p<0.05.

When subjects were grouped by diagnosis into 3 groups (normal, osteopenia and osteoporosis
group), animal Ca intake of osteoporosis group (mean animal Ca intake 261mg) was significantly
lower than those of the other two groups (mean animal Ca intake 306mg and 297mg, respecti-
vely), p < 0.05.

These results suggest that balanced nutrients intake and increased animal Ca in the diet is
likely to be beneficial in reducing bone loss in postmenopausal women.
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Table 1. Characteristics of 285 Subjects

Variable Mean+ S.E. (Range)
Age(years) 56.24+ 6.43(40—76)
Height(cm) 154.71+ 4.79(142.0—170.4)
Weight(kg) 57.80+ 8.20(38.9—84.0)
BMI(kg/m?) 24.14+ 3.19(15.6 — 36.0)
LBM(kg) 43.90+ 3.19(0.90—49.52)
BFat(kg) 13.93+ 6.51(0.45-- 36.46)
BMD(g/cm?)

Spine(Lz-Ls) 0.98+ 0.17(0.532—1.471)
Femoral Neck 0.79+ 0.12(0.550— 1.189)

Ward’s triangle 0.64+ 0.15(0.372—1.204)
Trochanteric region  0.68+ 0.12(0.441 —1.103)

BMI(Body Mass Index), LBM(Lean Body Mass), BFat(Body
Fat), Ca(Calcium), P(Phosphate), BMD(Bone Mineral Density)

Table 2. Daily Nutrients Intakes of 285 Subjects

Variable Meant+ S.E. (Range)
Calorie(kcal) 1,784.74 + 351.13(964 — 3155)
Carbohydrate(g) 288.58+ 64.88(157 —654)
Protein(g) 7129+ 18.63(7—121)

Fat(@) 39.40+ 8.97(16—-68)

Ca(mg) 660.54+ 194.97(175—1159)
Ca-animal(mg) 266.01+ 122.54(4—555)
Ca-vegetable(mg)  394.53+ 146.18(28—851)
P(mg) 1,008.77+ 317.44(111.5—1779.0)

Ca(Calcium), P(Phosphate)
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Table 3. Pearson Correlation Coeffecients : Relation of BMD, Nutrients Intake and Anthropometric mea-

sure
Variables Age Height Weight BMI LBM Bfat
BMD(g/cm?)
Spine - 37817 28387 32337 20317 37667 .2895"
Femur Neck — 47867 27417 35637 24437 39517 .32487
Femur Ward — 48317 25867 25727 14377 32387 22327
Femur Trochater —.39827 25207 38547 28557 39847 35087
Nutrient intake
Calorie —.0132 0264 .3533% .3688" 23887 .3668°
CHO/Cal 0547 —.23187 —.14287 —.0449 —.2226% —.1113*
Pro/Cal 0268 15677 21207 15057 2215* 19727
P/Cal —.0232 0940 14097 .1050* 14297 1324*
Ca/Cal 0742 0419 —.0011 —.0263 0205 —.0074
Ca-ani/Cal 0027 18757 14047 0586 19437 .1167*

T p<0.001, T p<0.01, * p<0.05

BMI(Body Mass Index), LBM(Lean Body Mass, kg), BFat(Body Fat, kg), BMD(Bone Mineral Density), CHO/Cal(Carbohydrate/1000 Calo-
rie : g/keal), Pro/Cal(Protein/1000 Calorie : g/kcal), Fat/Cal(Fat/1000 Calorie : g/kcal), Ca/Cal(Calcium/1000 Calorie : mg/kcal) P/Cal(Pho-

sphate/1000 Calorie | mg/kcal)

41



o84 -

BMD of Spine (g/cm?)

Wz - g4

1.6

0.4 '

0 100

200

300 400

animal Ca intake(mg)/1000kcal

Fig 1. Pearson Correlation Coefficients : Relation of vertebral BMD and animal Ca intake

Table 4. Pearsons’ Correlation : BMD and Nutrient Density

Variables CHO/Cal Pro/Cal Fat/Cal P/Cai Ca/Cal Ca-ani/Cal
(g/keal) (g/keal) (g/keal) (mg/keal) (mg/keal) (mg/keal)
BMD
Spine -.1320* 23437 .1055* 17477 0326 .2283°
Femur Neck —.0362 14587 0591 1295+ 0202 .1006*
Femur Ward — 0547 16517 0816 1669 0503 16257
Femur Trochanter — 0708 .1586" —.0070 1112* —.0151 0941

F p<0.001, T p<0.01, * p<0.05

CHO/Cal(Carbohydrate/1000 Calorie : g/kcal), Pro/Cal(Protein/1000 Calorie : g/kcal), Fat/Cal(Fat/1000 Calorie : g/kcal), Ca/Cal(Calcium/
1000 Calorie : mg/kcal), P/Cal(Phosphate/1000 Calorie . mg/kcal), BMD(Bone Mineral Density)
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Table 5. Pearson Correlation Coefficients : Relation of Nutrients Intake

Variables Calorie CHO/Cal Pro/Cal P/Cal Ca/Cal Ca-ani/Cal
CHO/Cal -.1098* 1.0000
Pro/Cal 17017 - 55047 1.0000
P/Cal 1356* —.19027 70147 1.0000
Ca/Cal .0836 -.21817 59637 6410* 1.0000
Ca-ani/Cal 0333 —.1345* 52357 54587 57717 1.0000

F p<0.001, T p<0.01, * p<0.05
CHO/Cal(Carbohydrate/1000 Calorie : g/kcal), Pro/Cal(Protein/1000 Calorie : g/kcal), Fat/Cal(Fat/1000 Calorie : g/kcal), Ca/Cal{Calcium/
1000 Calorie : mg/kcal), P/Cal(Phosphate/1000 Calorie : mg/kcal), BMD(Bone Mineral Density)
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Table 6. Difference of Mean(SE) Anthropometric measurement, BMD and Nutrients Intake by daily calcium
intake
Animal Ca intake level (mg)
Low Intermediate High
Variables (£220) (220~315) (2315)
n=87 n=108 n=84
Age(years) 56.24+ 6.89 56.06+ 4.83 5645+ 7.64
Height(cm) 153.70+ 5.00b 154.76+ 4.75ab 155.69+ 4.47a
Weight(kg) 56.73+ 9.20b 57.69+ 7.17ab 59.03+ 8.27a
BMI(kg/m?) 2401+ 3.70 24.09+ 2.80 2434+ 312
LBM(kg) 43.65+ 2.03b 44.03+ 1.76ab 4398+ 5.02a
BFat(kg) 1323+ 7.46 13.66+ 5.81 1499+ 6.24
BMD(g/cm?)
Spine(L.—L4) 0.94+ 0.18b 0.97+ 0.15b 1.03+0.18a
Femoral Neck 0.77+ 013 0.80+0.12 081+ 0.13
Ward's triangle 0.61+ 0.16b 0.64+ 0.13b 0.68+ 0.16a
Trochanteric region 0.67+ 0.13 0.69+ 0.11 0.70+ 0.12
Nutrients Intake
Calorie(kcal) 1754.56+ 41942 1838.61+ 320.95 1748.20+ 304.60
Carbohydrate(g) 29492+ 77.02a 295.53+ 52.71a 273.62+ 63.49b
Protein(g) 62.68+ 19.32b 75.18+ 16.60a 75.09+ 17.58a
Fat(g) 35.88+ 9.51b 40.60+ 8.35a 4143+ 8.18a
Calcium(mg) 564.72+ 213.92b 687.18+ 173.24a 723.36+ 164.03a
Ca-animal(mg) 136.70+ 74.67c 273.55+ 62.94b 385.97+ 83.59a
Ca-vegetable(mg) 428.01+ 174.05a 413.63+ 131.74a 33740+ 114.11b
Phosphate(mg) 859.47+ 348.20b 1071.34+ 82.45a 1080.57 + 275.68a
% Ca-animal/Total Ca 26.52+ 13.45¢ 41.28+ 9.50b 50.80+ 10.06a

Values in the group with different superscripts are significantly different from each other(p<0.05).

If any combination matches, the difference between means in not significant.
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Fig 2. Difference of Mean(SE) Vertebral BMD by Daily Animal Ca Intake
Values in the group with different superscripts are significantly different from each other(p<0.05).
If any combination matches, the difference between means is not significant.

Table 7. Difference of Characteristics among Normal Subjects, Osteopenia, Osteoporosis

. Noramal Osteopenia Osteoporosis
Variable (N=65) (N=85) (N=74)
Age(years) 53.00+ 6.37c 55.93+ 5.10b 58.66+ 5.06a
Height(cm) 15649+ 4.81a 153.98 + 4.52b 153.75+ 4.09b
Weight(kg) 6093+ 9.17a 5845+ 7.59ab 56.46+ 6.82b
BMI(kg/m?) 2485+ 3.35 24.61+ 2.66 2391+ 292
LBM(kg) 4494+ 2.10a 43.52+ 4.99b 43.60+ 1.49b
BFat(kg) 1599+ 7.37a 14.66+ 5.71ab 12.86+ 5.71b
BMD(g/cm?)

Spine(L:—Ls) 1.19+0.12a 0.99+ 0.08b 0.85+ 0.12¢
Femoral Neck 092+ 0.12a 0.80+ 0.08b 0.71+ 0.08¢
Ward'’s triangle 0.80+ 0.15a 0.65+ 0.10b 0.55+ 0.10c
Trochanteric region 0.79+ 0.12a 0.70+ 0.08b 0.61+ 0.08¢

Values in the group with different superscripts are significantly different from each other(p<0.05).
If any combination matches, the difference between means is not significant.

27M 2AYET ¥ FUBEZEG fRe o, BMIE 2 2 2ol #9491 Fol 7 ATk
2 ¥%3, A% BFate 370l FHFF o GFa HAZ AoIHE AW 52 D49
Hala gkou TAUEAE #AAA Fol7t @ AABe YzEH B2ARZEA v ToEEE
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Fig 3. Difference of Mean(SE) animal Ca intake by Diagnosis
Values in the group with different superscripts are significantly different from each other(p<0.05).
If any combination matches, the difference between means is not significant.

Table 8. Comparison of Nutrients Intake among Normal, Osteopenia, Osteoporosis group

. Noramal Osteopenia Osteoporosis
Variable (N=65) (N=85) (N=74)

Calorie(kcal) 1807.42+ 328.03 1844.27+ 320.70 1794.19+ 366.10
Carbohydrate(g) 284.21+ 58.89 299.72+ 64.96 290.85+ 59.27
Protein(g) 75.52+ 14.28 76.39+ 18.11 7343+ 1841
Fat(g) 41.32+ 8.77a 4062+ 841a 37.88+ 8.01b
Calcium(mg) 679.58+ 150.79 710.07+ 187.23 672.91+ 196.00
Ca-animal(mg) 306.17+ 97.16a 297.00+ 106.03a 260.69+ 105.86b
Ca-vegetable(mg) 37341+ 118.71b 413.07+ 142.27a 412.22+ 150.44ab
Phosphate(mg) 11095.774+ 207.64 1115.76+ 269.26 1070.26+ 288.50
Ca(mg)/1000kcal 379.52+ 69.79 383.88+ 70.02 370.65+ 63.90
Ca-ani(mg)/1000kcal 172.98+ 56.16a 16149+ 52.49a 14345+ 49.17b
Ca/P 0.62+ 0.07 0.70+ 0.08 0.68+ 0.07

Values in the group with different superscripts are significantly different from each other(p<0.05).

If any combination matches, the difference between means is not significant.
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