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ABSTRACT

A total of 216 women of patural menopause over 40 years were interviewed to find the relationships among general
environmental factors, anthropometric measurements, daily nutrient intake, and BMD. The average age of the subjects was 54.
0 years. Average ages of menarche and menopause were 16.7 years and 47.7 vyears, respectively. In general, energy and
nutrients intake of the subjects were relatively low compared to the Korean recommended dietary allowances(RDA).
Specifically, intakes of energy, protein, calcium, iron, and vitamin A werc lower than Korean RDA. BMD levels of lumbar spine
(LS), femoral neck(EN), ward's triangle(WT), and trochanter(TC) were significantly decreased with age in descending order of
LS, FN, TC, and WT BMD, accordingly. BMD levels of FN and TC of the subjects were higher compared to those of the
same age but BMD levels of LS and WT were lower than those of the same age from the general popularion. For factors
relared to BMD levels, height, weight, BMI, and hip circumference had posirive correlations with BMD. On the other hand,
mcenarche, and WHR had negative correlations with BMD. Protein, lipid, iron, vitamin By, vitamin B,, and niacin intake among
factors related nutrient intakes were positively correlated with BMD levels. Based on the stepwise regression analysis, the factors
affecting BMD were varied by different parts of BMD. Protein intake was the most significant effect on BMD followed by P
and vitamin B, intakes. Overall, BMD was decreased with age as can be expected. For those being tall, moderately weighed,
and smaller waist circumnference, BMD levels were high when the relationships of body characteristics and BMD levels were
considered, The higher BMD levels were found for those with high intake of protein and vitamin B, From the findings, it is
suggested thar the women after menopause keep the optimum body weight and good eating habits. Specially intakes of good
quality protein, vitamin B, seemed to be important. (Korean J Nutrition 32(2) : 197203, 1999)
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Table 1. Distribution of age of the subjects
Age(year) Mean+5.D N %
40-49 46.1£3.0 45 20.8
50-59 53.9+29 126 58.4
60-69 624%2.2 45 20.8
Total 54.0x£5.9 216 100.0

Table 2. Distribution of age of menarche and menopause of the sub-
jects

Menarche(year) Menopause(year)

Agelyear)
Mean+5D Range Mean=+5D Range
40-49 15117 (12-20) 487+6.5°  (42-49)
50-59  163+17° (12-23) 48.0%51° (43-52)
60-69  16.8+17°  (14-20) 47.6+6.8° (41-51)
Mean=+5.D 16.7+1.8 47.7+6.2

1) Values in the same column with different superscripts are signifi-
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Table 3. Anthropometric indices of the subjects

Variables Age groups Criteri‘:;\ g?r Preve%]ence of

40's 50's 60's Total obesity obesity N(%)

Height(cm) 156.5 +4,5"° 156.1 £5.1 1528 =5.1 i 1553 5.1
Weight(kg) 570 £7.9™ 57.1 £6.2 552 +67 | 567 £6.8
BMI(kg/m?)” 233 +3.4™ 23.4 +2.8 236 +2.9 234 +£3.0 =25 39(18)
Waist circumnference(cm) 80.0 +9.8" 80.2 =8.2 827 £89 80.7 £8.7
Hip circumference(crn) 94,8 +5.9" 949 +59 95.2 +5.8 949 +5.9
Waist/Hip ratio 0.84x0,04™ 0.85£0.05 0.86+0.06 0.85+£0.06  =0.80 173(80)

1) Mean+5.D

N.S : not significant  3) BMI : body mass index

2) Bray GA. Pathophysiology of obesity, Am } Clin Nutr 55 : 488-49;}, 1992
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Table 4. Average daily nutrient intake of the subjects by age group
NUtFiEnt Age groups
40's 50's 60's Total % of RDA
Energy(kcal) 1517.5 +531.5" 1360.0 + 543.2 1318.4 £563.6 1386.2 =548.5 693+ 027
Protein(g) 557 + 24.8% 470+ 19.7° 48.4+ 25.4% 492+ 22.3 820+ 037
Animal protein(g) 250+ 14.5 203+ 122 203 £ 155 212+ 135
Lipid(g) 326+ 178 272+ 153 279+ 18.0 286+ 165
Carbohydrate(g) 2412+ 854 2194+ 89.0 2183 £ 111.6 2239+ 936
Fiber(g) 6.1+ 6.3 53& 441 49+ 3.0 54+ 45
Ca({mg) 458.6 +260.8 446.0+213.0 451.1 +253.0 449.6 +231.9 642+ 033
Animal Ca(mg) 1989+177.7 2199+173.8 2182 +186.3 214.0£177.5
P(mg) 830613576 753.0 +308.2 758.7 £368.2 771.6£333.4 1102+ 047
Fe(mg) 1.7+ 59 107+ 10.8 9.1+ 5.0 106 9.0 88.3+ 050
Animal Fe(mg) 40+ 3.3 29+ 2.3 3.0+ 2.2° 3.2+ 25
Vitamin A(R.E) 489.2 641 .4° 295.5+271.6° 281.3 +366.8" 3341 +£1404 66.8+ 057
Vitamin B1(mg) 13+ 178 1.0 0.7 09+ 05 1.5+ 8.2 1505+ 8.24
Vitamin B2(mg) 1.2+ 54 1.0 06 09+ 05 1.2 25 1000+ 2.1
Niacin(mg) 140+ 6.5 120+ 6.2 119+ 67 124+ 64 953+ 049
Vitarnin C(rng) 684+t 35.0 790+ 51.2 803+ 65.3 776=x 51.7 1410 £ 094
: 3.
Ratioof CHO™: 76:14:10 74:16: 10 4:16: 10 74:16: 10
protein : lipid
Ca/P ratio 0.554+0.72 0.59+0.69 0.59+0.68 0.59+0.20
1) Mean£5.D
2) Values in the same row with different superscripts are significantly different at p<0.05 by Duncan's multiple range test
3) CHO : carbohydrate
Table 5. Bone mineral densities of the subjects
BMD(g/cm?) Age groups
40's 50's 60's Total
LS 1.1240.15™% ( 1.02+0.16"  ( 96.6) 0.87+£0.12° (90.4) 1.1040.17
N 0.88--0.12° ( 0.83+0.12° (106.4) 0.72+0.07° (104.2) 0.82-0.12
WT 0.76+0.13°* | 0.70+0.13°  (99.3) 0.54+0.09° (88.3) 0.66+0.14
TC 0.77£0.12* ( 0.73£0.11"  (108.5) 0.64+£0.08° (128.2) 0.724+0.11
1) Meanx5.D

2) Values in the same row with different superscripts are significantly different at p<(0.05 by Duncan’s multiple range test.

Observedvalue % 100

3) % age matched = - -
)% ag Referencevalueatcurrentageo fthesub ject

LS : lumbar spine, FN : femoral neck, WT : ward's triangle, TC : trochanter
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Table 6. Partial correlations between menarche, anthropometric in-

dices and BMD after adjusting for age differences (n
. Bone mineral density
Variables
LS FN WT TC

Menarche —0.93* —047% -046* -0.09
Heighl’ 0.70%* 0.31%* 0.30° 0.16*
Weight 0.50%* 021+ 0.22¢  (0.50%
Body mass index 0.17* 0.09 0.10 0.32*
Waist circumference 0.03 0.01 0.03 0.07
Hip circumference 0.27%* 0.14 0.1 0.56**
Waist to hip ratio -0.32%*  -0.41  -013 -0.11

*p<0.05 *p <0.01
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Table 7. Partial correlations between nutrient intake and BMD after

adjusting for age differences )
Nutri Bone mineral density

uirient 0 N WT C
Energy -0.07 -0.15 -0.06 -0.10
Protein 0.05 0.16* 0.17* 0.06
Anim.al protein =~ —0.01 0.16* 0.19* 0.01
Lipid 0.23** 0.12* 017+ -0.10
Carbohydrate -0.16 -0.18* -0.08 -0.09
Fiber 0.08 -0.05 0.06 -0.M
Ca 0.02 0.04 0.02 -0.01
Animal Ca 0.01 0.02 0.01 -0.01
P = 0.03 -0.11* -0.16*% -0.01
Fe 0.02 0.02 0.14% 0.22*
Animal Fe -0.01 -0.02 0.14* 0.22%
Vitamin A 0.26 0.07 0.09 0.05
Vitamin B, 0.03 0.22* 0.26* 0.32*+
Vitamin B; 0.03 0.25 0.28* 0.32%*
Niacin .0.14 0.13 0.13* 0.06
Vitamin, C -0.08 0.10 0.14 -0.10
Ca/P ratio -0.03 -0.12 0.14 0.02
*n<0.05 **p<0.01
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Table 8. Stepwise multiple regression analysis of the influence of
nutrient intake on bone mineral density

BMD  Variables B i R?
Protein 0.053 0.0009 0.15"
L5 P -0.037 -0.0004 0.23
Vitamin B, 0.015 0.00001 034
FN Protein 0.024 0.00004 0.13
WT Protein 0.065 0.00004 0.18
P -0.027 -0.00537 0.22
Tc Protein 0.019 0.00004 0.13
Vitamin B, 0.065 0.00537 0.19
1) *p<0.05
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