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Abstract This study was conducted to investigate the association between soy protein intake and bone mineral
density (BMD) in women using data from 2008 and 2009 Korea National Health and Nutrition Examination
Survey (KNHANES). The study sample comprised 686 Korean women who were within the first 12 years of
postmenopause and had no history of hysterectomy. Adjusting for age, weight, height and calcium intake,
statistical analysis was performed among women under 4 years postmenopausal and at least 4 years
postmenopausal, respectively. Among women under 4 years postmenopausal, there was no significant association
between soy protein intake and BMD at lumbar spine or proximal femur. On the other hand, in the later
postmenopausal women, there was a reverse correlation between soy protein intake and BMD, especially at the
femoral neck and the total hip. However, the correlation disappeared with additional adjustment for total protein
intake, Na intake and energy intake. In conclusion, there may be no correlation between soy protein intake and
bone density in Korean menopausal women.
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[Table 1] Baseline characteristics of study subjects

neck, total hipof|4|2] Z U7} $-29]5]

ZA3} femoral neck, total hipol|A] =
FQFTtH(Table 3).

A wobnon, %
A g3 NadH, oS S mAs

shaalo] §ojsiA]

L. Women <4(n=266) ‘Women >4(n=420)
Characteristics
Mean+SE Range Mean+SE Range

Age* 52.2+0.18 51.8-52.5 57.4+0.21 57.0-57.8
Years since menopause® 1.54+0.05 1.4-1.6 7.81+0.09 7.6-7.9
Anthropometric data

Height(cm)* 156.1+0.2 155.5-156.7 154.7+0.2 154.3-155.1
Weight(kg) 58.2+0.42 57.3-59.0 58.0+0.29 57.5-58.6
Body mass index 23.8+0.17 23.5-24.2 24.2£0.11 24.0-24.4
Dietary intake per day

Energy(kcal) 1625.7+33.6 1559.5-1691.9 1613.3£32.1 1550.1-1676.6
Calcium(mg)* 467.7£14.5 439.0-496.3 428.3£10.9 406.8-449.9
Soy protein(g) 6.4+0.48 5.4-7.4 5.8+0.32 5.2-6.5
Total protein(g) 58.2£1.56 55.1-61.3 55.0£1.1 52.8-57.3
Na(mg) 4054.0+182.01 3694.3-4413.6 3901.7£139.0 3627.4-4176.0
BMD measurements(g/cmz)

Lumber spine* 0.893+0.008 0.877-0.910 0.831+0.005 0.821-0.841
Femoral neck* 0.706+0.005 0.695-0.717 0.661+0.004 0.653-0.670
Total hip* 0.865+0.005 0.853-0.876 0.819+0.004 0.810-0.828

* 1 p<0.05
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[Table 2] Mean soy protein intake(g/day) and mean BMD values at various sites by soy protein

intake quartiles.

Years since menopause <4

Intake Intake BMD(g/cm’)
quartile (g/day) Lumbar spine Femoral neck Total hip
1 57 0.06+0.07 0.895+0.01 0.692+0.01 0.846+0.01
2 52 1.81+0.11 0.870+0.01 0.711+0.01 0.862+0.01
3 64 4.91+0.17 0.882+0.01 0.694+0.01 0.854+0.01
4 64 15.61£1.59 0.898+0.02 0.701+0.01 0.858+0.01
p-value 0.00 0.33 0.76 0.90
Years since menopause >4
Intake Intake BMD(g/cm’)
quartile (g/day) Lumbar spine Femoral neck Total hip
1 93 0.06+0.07 0.817+0.011 0.655+0.01 0.809+0.01
2 98 1.81£0.11 0.811+0.010 0.649+0.01 0.812+0.01
3 86 4.91+0.17 0.830+0.010 0.668+0.01 0.827+0.01
4 86 15.61£1.59 0.805+0.014 0.648+0.00 0.801+0.01
p-value 0.00 0.20 0.21 0.15
(& 3] 2d= ¥ g2lof digt chs3] A=A

[Table 3] Multiple regression analysis on association between soy protein intake and BMD.

Women <4(n=266) Women >4(n=420)
B P s s PP s or s bmop
value value value value

Lumber spine

soy protein intake |-0.001 0.001 0.35 -0.001 0.001 0.33 -0.001 0.001 0.09 -0.001 0.001 0.17
age -0.006 0.003 0.05 -0.006 0.003 0.05 -0.004 0.001 <0.05 -0.004 0.001 <0.05
weight 0.005 0.002 <0.05 0.005 0.002 <0.05 0.005 0.001 <0.05 0.005 0.001 <0.05
height 0.003 0.002 0.18 0.003 0.002 0.12 -0.002 0.002 0.15 -0.002 0.002 0.18

Ca intake 0.000 0.000 0.13 0.000 0.000 0.13 0.000 0.000 0.87 0.000 0.000 0.82
Total protein 0.000 0.001 0.79 0.000 0.000 0.54

Na intake 0.000 0.000 0.14 0.000 0.000 0.94
energy intake 0.000 0.000 0.77 0.000 0.000 0.95
total 1° 0.111 0.123 0.130 0.132
Femoral neck

soy protein intake [-0.001 0.001 0.43 -0.001 0.001 0.53 -0.001 0.001 <0.05 -0.001 0.001 0.15
age -0.002 0.002 0.26 -0.002 0.002 0.23 -0.005 0.001 <0.05 -0.005 0.001 <0.05
weight 0.005 0.001 <0.05 0.005 0.001 <0.05 0.004 0.001 <0.05 0.004 0.001 <0.05
height 0.000 0.001 0.94 0.000 0.001 0.78 0.000 0.001 0.68 0.000 0.001 0.84

Ca intake 0.000 0.000 0.38 0.000 0.000 0.20 0.000 0.000 0.30 0.000 0.000 0.28
Total protein -0.001 0.000 0.13 -0.001 0.000 <0.05

Na intake 0.000 0.000 0.05 0.000 0.000 0.29
energy intake 0.000 0.000 <0.05 0.000 0.000 0.06
total ° 0.155 0.181 0.148 0.165
Total hip

soy protein intake |-0.001 0.001 0.36 -0.001 0.001 0.54 -0.002 0.001 <0.05 -0.001 0.001 0.07
age -0.003 0.002 0.20 -0.003 0.002 0.19 -0.005 0.001 <0.05 -0.005 0.001 <0.05
weight 0.006 0.001 <0.05 0.006 0.001 <0.05 0.006 0.001 <0.05 0.006 0.001 <0.05
height 0.000 0.001 0.84 0.000 0.001 0.93 -0.003 0.001 <0.05 -0.003 0.001 <0.05

Ca intake 0.000 0.000 0.80 0.000 0.000 0.39 0.000 0.000 <0.05 0.000 0.000 0.07
Total protein -0.001 0.001 0.18 -0.001 0.000 <0.05

Na intake 0.000 0.000 0.39 0.000 0.000 0.45
energy intake 0.000 0.000 0.14 0.000 0.000 0.09
total 1° 0.178 0.190 0.179 0.193
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