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Abstract

To determine the relationships between soybean food intake, dietary isoflavone intake, and osteoporosis incidence,
questionnaire surveys, bone mineral density measurements, and dietary surveys by food record were performed with 19
postmenopausal women (57.6+7.3 yrs of age) in Daejeon city. The subjects were divided into two groups: an ‘osteoporosis
group’ (OG, n=10) and a ‘normal group’ (NG, n=9). Mean age, height, and body weight were similar between the two
groups but BMI was higher in OG than in NG. Mean age at menarche was not different between the two groups. However,
mean number of childbirths was greater in OG than in NG and mean total period of lactation was shorter in OG. Mean
exercise time per week was similar between the two groups, and mean time of sunlight exposure tended to be shorter in OG.
Mean daily intake of calcium was lower in OG whereas sodium intake was higher in OG. Mean daily intakes of total soybean
food (OG: 203.8+84.6 g/d, NG: 285.0+146.3 g/d) and total dietary isoflavone (OG: 29.1+14.3 mg/d, NG: 38.3+23.1 mg/
d) were not different between the two groups. However, greater intakes of soybean food and dietary isoflavone were
associated with higher bone mineral density, respectively. The above results indicate that osteoporosis incidence tends to be
influenced by BMI, maternal factors, dietary nutrient intakes, soybean food intakes, and dietary isoflavone intakes in
postmenopausal women; although no significant differences in soybean food and dietary isoflavone intake were found
between the two groups. This tendency implies that greater intakes of soybean food and dietary isoflavone lead to lower
incidence of osteoporosis in postmenopausal women.
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Normal Total
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Standard Deviation (SD) 0.21 0.21 0.86
Minimum value -3.00 -0.80 -3.00
Maximum value -2.50 -0.20 -0.20

Osteoporosis
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<Table 2> Anthropometric measurement of osteoporosis group and normal group

. Osteoporosis group Normal group Total 3
Variables (n=10) (n=9) (n=19) t-test
Age(years) 58.7+6.9" 56.5+7.6 57.6+7.3 NS
Height(cm) 156.14+3.1 156.6+3.1 156.4+3.1 NS
Body weight(kg) 62.4+6.3 53.8+5.4 58.1£5.9 NS
BMI(kg/m?) 25.542.1 21.9+2.0 23.7£2.1 *
YMean+SD
*p<0.05
NS: Not significant by the t-test at 0=0.05
<Table 3> Distribution of BMI of osteoporosis group and normal group n(%)
1 Osteoporosis group Normal group Total 2
BMI (n=10) (n=9) (n=19) xtest
Normal weight 1(10.0) 6(67.0) 7(37.0)
Overweight 3(30.0) 2(22.0) 5(26.0) N
Obesity 6(60.0) 1(11.0) 7(37.0)
Total 10(53.0) 9(47.0) 19(100.0)
UBMI (kg/m?®): normal weight 18.5-22.9, overweight 23.0~24.9, obesity >25.0
*p<0.05
<Table 4> Maternal factors of osteoporosis group and normal group
. Osteoporosis group Normal group Total
Variables (n=10) (n=9) (n=19) t-test
Total period after menopause(months) 89.6+82.5" 80.24+59.0 84.9+68.7 NS
Age at menarche(years) 16.3£1.3 15.8+1.2 16.1+1.3 NS
Number of childbirth 3.9+1.1 2.6£1.6 3.3£1.5 NS
Age of first delivery(years) 26.3+2.7 25.442.5 25.9+2.5 NS
Age of last delivery(years) 33.3+7.2 30.3+4.3 31.8+4.9 NS
Total period of lactation(months) 48.8+36.9 62.3+60.9 55.6£58.5 NS
YMean+SD
NS: Not significant by the t-test at 0=0.05
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<Figure 1> Relationship between total lactation period and bone
mineral density
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<Table 5> Physical activity and health status of osteoporosis group and normal group n(%)
. Osteoporosis group Normal group Total 2
Variables (n=10) (n=9) (n=19) ¥ -test
Physical activi Light 3(30.0) 2(22.0) 5(26.0)
i irinicd Moderate 7(70.0) 6(67.0) 13(69.0) NS
eve Heavy 0(0.0) 1(11.0) 1(5.0)
Have a illness 1(10.0) 1(11.0) 2(10.0)
Self estimation of Unhealthy 2(20.0) 1(11.0) 3(16.0) NS
health status Moderate 5(50.0) 7(78.0) 12(63.0)
Healthy 2(20.0) 0(0.0) 2(11.0)
Total 10(53.0) 9(47.0) 19(100.0)
NS: Not significant by the y-test at 2=0.05
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<Figure 2> Relationship between sunlight exposure time and bone
mineral density
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<Table 6> Dietary nutrient intakes of osteoporosis group and normal group

Nutrient KDRIV OStCO}ZﬁiOlS(I)S) group NOHZ:LI 9g)roup (I:;a;) t-test
Energy(kcal/d) 1,800 2,039.14452.77(113.3)”  1,772.7#190.9( 98.5)  1,935.94321.7(107.6) NS
Protein(g/d) 45 89.9+26.6(199.8) 80.7+12.9(179.3) 85.3:19.4(189.6) NS
Ca(mg/d) 800 666.7+215.6( 83.3) 726.7+129.3( 90.8) 696.7+185.9( 87.1) NS
P(mg/d) 700 1,329.1+389.9(189.9)  1,270.3+167.2(181.5)  1,299.7+302.8(185.7) NS
Fe(mg/d) 9 15.7+4.0(174.4) 15.3+2.3(170.0) 15.5+4.1(172.2) NS
Na(mg/d) 2,000 5,557.6£1,482.7(277.9)  5,281.7+1,055.3(264.1)  5,570.7+1,306.8(278.5) NS
Vitamin A(ugRE/d) 600 1,018.06342.9(169.7)  1,050.6+387.7(175.1)  1,034.3+347.3(172.4) NS
Vitamin By mg/d) 1.1 1.3£0.4(118.2) 1.240.2(109.1) 1.3£0.3(118.2) NS
Vitamin Bymg/d) 1.2 1.4+.04(116.7) 1.2+0.2(100.0) 1.3+0.3(108.3) NS
Vitamin Bgmg/d) 1.4 2.4+0.8(171.4) 2.5+0.6(178.6) 2.5+0.7(178.6) NS
Niacin(mg/d) 14 20.9+7.7(149.3) 17.6+2.5(125.7) 19.3+6.7(137.9) NS
Vitamin C(mg/d) 100 110.0+£32.7(110.0) 134.5+13.4(134.5) 122.3£29.3(122.3) NS

VKDRI for females of 50~64 years of age (Korean Nutrition Society 2005).

?Mean+SD
3Percentage of nutrient intake of KDRI
NS: Not significant by the t-test at 0=0.05
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<Figure 3> Relationship between daily sodium intake and bone
mineral density
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2 Zolq TR A7 1(98.8 g/d, 40.4%)0] 7} EO
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<Table 7> Daily intake of soybean food of osteoporosis group and normal group

Osteoporosis group Normal group Total
Food (n=10) (n=9) (n=19) t-test
Soybean curd(g/d) 85.3+65.1Y 112.2+78.1 98.8+70.9 NS
Bean sprout(g/d) 34.0+31.7 78.9+96.1 56.5£71.7 NS
Soybean paste(g/d) 38.2+30.4 53.9+£26.5 46.1£29.0 NS
Soybean(g/d) 46.3+33.8 40.0+48.0 43.24+40.1 NS
Total(g/d) 203.8+84.6 285.0+£146.3 244.6£121.8 NS
YMean+SD
NS: Not significant by the t-test at a=0.05.
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<Figure 4> Relationship between daily intake of soybean curd and
bone mineral density
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<Figure 5> Relationship between daily intake of isoflavone from
soybean food and bone mineral density
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6. & & IMZ= St I_).\%Ef% HFEn SUES
AARRE AT EF L ARS B olaZeh A
Fgt BohpE7ke] WAL (Table 83 L}, & Ao
A 1Y Bt olAETRE ST ST 29.1414.3
mg/d, ZATt 38,3423.1 mg/d &2, Ftpy-aato] A4
THT} Yo Agko|gitt 2 oqq_uﬁﬂ-x]._J 1Y Zo|AZ
& AFF & ©78013.5 mg/d)Tt F(13.4 mg/d) 2R HE
A= vl&o] 22 39.9%%} 39.7%= wow, 1 thE
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<Table 8> Daily intake of isoflavone from soybean food of osteoporosis group and normal group

Osteoporosis group Normal group Total
Food (n=10) (n=9) (n=19) t-test
Soybean(mg/d) 10.0Y 16.8 13.4 NS
Soybean paste(mg/d) 12.2 14.7 13.5 NS
Soybean curd(mg/d) 4.3 3.6 4.0 NS
Soybean sprout(mg/d) 2.6 3.2 2.9 NS
Total(mg/d) 29.1+14.3% 38.3+23.1 33.8+18.7 NS
YMean
IMean+SD

NS: Not significant by the t-test at 0=0.05
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