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Abstract

This study was conducted to investigate bone density and food behavior of middle-aged (<65-years-of-age) and old-
aged women (>65-years-of-age) in the Seoul area of Korea. Average height and weight, body mass index, body fat
percentage, and waist-hip ration (WHR) of the middle-aged participants were 158.0 cm, 58.4 kg, 23.3, 29.7%, and 0.88.
Corresponding measurements for old-aged participants were 152.6 cm, 56.3 kg, 24.1, 33.1%, and 0.93. T- and Z-scores for
middle-aged women were -1.20 and -0.21, and those of old-aged women were -2.02 and -0.49. Osteopenia and
osteoporosis percentage of middle- and old-aged women were 41.2% and 14.7%, and 45.2% and 37.1%, respectively.
Significant differences were evident concerning between-meal, overeating, exercise, and nutritional supplementation among
the two groups. Middle-aged women displayed a positive relationships between bone density and the parameters of height
(p<0.05), weight (p<0.05), exercise (p<0.05), consumption of soybean and soybean-processed food (p<0.05), and
negative relationships between bone density and the parameters of WHR (p<0.001), consumption of meat and meat-
processed food (p<0.05), and tea drinking (p<0.05). In old-aged women group, positive relationships were evident for
bone density and the parameters of height (p<0.05), weight (p<0.05), exercise (p<0.05), nutritional supplementation
(p<0.05), and consumption of soybean and soybean-processed food (p<0.05). The results reveal a link between healthy
bones and desirable food behavior, indicating the importance of a practical and systematically organized food behavior

education program for middle- and old-aged Korean women.
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<Table 1> Number of the subjects by middle age and old age

. Group
Variables -
Middle age Old age Total
Number (%) 68(52.3) 62(47.7) 130(100.0)
Age (years) 52.2+7.5Y 70.7+4.5 61.0£11.2
(43-64)? (65-81)
"Mean+SD

IMinimum-maximum
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<Table 2> Physical characteristics of the subjects

Group

Variables - p value
Middle age (N=68) Old age (N=62) Total (N=130)
Height (cm) V158.0+ 8.6(124.1-172.6)% 152.6+ 6.1 (140.5-175.5) 155.4+7.9 0.001***
Weight (kg) 58.4+ 8.6( 31.9- 74.2) 56.3+ 6.2 ( 42.9- 77.6) 57.4+7.6 0.108
BMI? (kg/m?) 23.3+ 2.6( 18.1~ 28.7) 241+ 1.9 ( 19.8- 28.4) 23.742.2 0.042*
SBP? (mmHg) 127.6£15.4( 92.0-164.0) 133.9+17.3 ( 87.0-160.0) 130.6+16.6 0.031*
DBP? (mmHg) 79.6£10.5( 50.0~102.0) 80.7+10.81( 40.0~ 92.0) 80.2+10.6 0.308
Body fat (%) 29.7+ 5.1( 12.1- 38.9) 33.1+ 4.7 ( 21.8- 40.3) 31.4%5.1 0.001**
WHR® 0.88+0.05( 0.75~ 1.01) 0.93+ 0.04( 0.82~ 1.01) 0.91+0.05 0.001***
YMean+SD

N

)

'Minimum-~maximum
9BMI: Body mass index

)

)

)

ey

SBP: Systolic blood pressure
DBP: Diastolic blood pressure
'WHR: Waist Hip ratio
*p<0.05, ***p<0.001
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<Table 3> Bone density of the subjects measured by QUS"

Variabl al
arianies Middle age (N=68) Old age (N=62) Total (N=130) pvaue
Tescore? -1.20£1.3(-3.5~1.9) -2.02+1.2(-3.8-1.7) -1.59+1.3 0.0003***

Z-score” -0.21+1.2(-2.4-1.3) -0.49+1.1(-3.2-2.2) -0.34+1.1 0.1601

YQUS: Quantitative ultrasound

IT-score=Subject’s BQI-Young adult BQI/Standard deviation of young adult value (20~49 years)
37 -score=Subject’s BQI-Age matched BQI/Standard deviation of age matched value

*¥p<0.001
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<Table 4> Classification of the subjects by bone status N(%)
Bone status
Group 5 — 5 Total
Normal Osteopenia Osteoporosis
Middle age 30(44.1) 28(41.2) 10(14.7) 68(100.0)
Old age 11(17.7) 28(45.2) 23(37.1) 62(100.0)
Total 41(31.5) 56(43.1) 33(25.4) 130(100.0)

123 The subjects were classified as normal, osteopenia or osteoporosis on the basis of T-score of an individual bone; normal: T>-1.0,

osteopenia: -1.0>T>-2.5, osteoporosis: T<-2.5

(Table 4)9} Zth, U=} AR 4= T 44.1%
Ll 17.7%0|19 0, 22T St 4 SET
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1998; Lee 5 2001; Yu 5 2002; Kim 2003)°)|A ¥
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ZAAe) A BES 2ARE ATk (Table 5~8)
3 2o AR Betols = 2 A4 957 247
79.4, 88.7%= S HE0| =T} Lee(2002)= oA 9]
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<Table 5> Food behavior of subjects N(%)
G
Variables - iR p value
Middle age (N=68) Old age (N=62) Total (N=130)

Type of meal
Mainly meat 12(17.7) 4( 6.5) 16(12.3) 0.139
Mainly vegetable 54(79.4) 55(88.7) 109(83.9) '
Only vegetable 2( 2.9) 3( 4.8) 5( 3.8)

Meal Regularity
Regular 35(51.5) 42(67.7) 77(59.2) 0.148
A little regular 28(41.2) 18(29.1) 46(35.4) ’
Very irregular 5( 7.3) 2( 3.2) 7( 5.4)

Breakfast
Everyday 53(77.9) 54(87.1) 107(82.3)
1-2 times/week 5( 7.4) 1( 1.6) 6( 4.6) 0.333
3-4 times/week 4(5.9) 4( 6.5) 8( 6.2)
Never 6( 8.8) 3( 4.8) 9( 6.9)

Between meals
Never 27(39.7) 34(54.8) 61(46.9)
2-3 times/week 24(35.3) 18(29.1) 42(32.3) 0.038*
Everyday 10(14.7) 10(16.1) 20(15.4)
2-3 times/day 7(10.3) 0( 0.0) 7( 5.4)

Night meal
Never 42(61.8) 47(75.8) 89(68.5)
Sometimes 20(29.4) 13(21.0) 33(25.4) 0.195
Often 3( 4.4) 2( 3.2) 5( 3.8)
Everyday 3( 4.4) 0( 0.0) 3( 2.3)

*p<0.05



<Table 6> Overeating, One-side eating and meal time of subjects N(%)
Variables - Group p value
Middle age (N=68) Old age (N=62) Total (N=130)
Overeating
Never 27(39.7) 42(67.7) 69(53.1)
Sometimes 33(48.5) 17(27.5) 50(38.5) 0.011*
Always 6( 8.8) 3( 4.8) 9( 6.9)
Everyday 2( 3.0) 0( 0.0) 2( 1.5)
Reason of overeating
Delicious 33(48.5) 42(67.7) 75(57.7)
Hungry 16(23.6) 14(22.6) 30(23.1) 0.023*
Stress 6( 8.8) 0( 0.0) 6( 4.6)
Habitual 13(19.1) 6( 9.7) 19(14.6)
One-side eating
Never 42(61.8) 48(77.4) 90(69.2) 0.070
Sometimes 23(33.8) 14(22.6) 37(28.5)
Always 3( 4.4) 0( 0.0) 3( 2.3)
Meal time
Below 10 minutes 14(20.6) 12(19.4) 26(20.0)
10-20 minutes 33(48.5) 30(48.3) 63(48.5) 0.879
20~30 minutes 10(14.7) 12(19.4) 22(16.9)
Opver 30 minutes 11(16.2) 8(12.9) 19(14.6)

*p<0.05
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<Table 7> Heathy life of subjects N(%)

Variables

Group

Middle age (N=68)

Old age (N=62)

p value
Total (N=130)

Frequency of exercise

Never 18(26.5) 14(22.6) 32(24.6)
2-3 times/week 21(30.9) 16(25.8) 37(28.5) 0.010**
4-5 times/week 17(25.0) 6( 9.7) 23(17.7)
Everyday 12(17.6) 26(41.9) 38(29.2)

Exercise times
Below 30 minutes 13(26.0) 9(18.8) 22(22.5)
30~-60 minutes 12(24.0) 19(39.5) 31(31.6) 0.204
1-1.5 hours 16(32.0) 14(29.2) 30(30.6)
1.5-2 hours 9(18.0) 6(12.5) 15(15.3)

Evacuation
1-2 times/week 5( 7.4) 7(11.3) 12( 9.2)
3-4 times/week 17(25.0) 7(11.3) 24(18.5) 0.217
Everyday 41(60.2) 44(71.0) 85(65.4)
Irregular 5( 7.4) 4( 6.4) 9( 6.9)

Relationship of evacuation and health
Yes 54(79.4) 47(75.8) 101(77.6) 0.685
No 11(16.2) 10(16.1) 21(16.2) )
Ignorant 3( 4.4) 5( 8.1) 8( 6.2)

Weight satisfaction
Yes 26(38.2) 24(38.7) 50(38.5) 0.956
No 42(61.8) 38(61.3) 80(61.5)

Diet experience
Yes 33(48.5) 22(35.5) 56(43.1) 0.095
No 35(51.5) 40(64.5) 74(56.9)

Relationship of diet and health
Yes 58(85.3) 48(77.4) 106(81.6) 0.360
No 6( 8.8) 6( 9.7) 12( 9.2) ’
Ignorant 4( 5.9) 8(12.9) 12( 9.2)

**p<0.01

‘1~1,5A17F 29,2%°]%It}. Lee(2002)9] A-toA= 54
39 EEARte] B0R~1AZPO] 15, 9% 7P A RA
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=3k
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AHHA b=tk 247 515, 62.8%2 2 2AMEI} H
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<Table 8> Nutrition supplement and food intakes of subjects N(%)
Variables - Group p value
Middle age (N=68) Old age (N=62) Total (N=130)
Nutrition supplement
Never 29(42.7) 25(40.3) 54(41.5)
Sometimes 20(29.4) 8(12.9) 28(21.6) 0.042*
Always 17(25.0) 28(45.2) 45(34.6)
Irregular 2( 2.9) 1( 1.6) 3( 2.3)
Soybean and soybean-processed food
Everyday 19(27.9) 23(37.1) 42(32.3)
3-4 times/week 18(26.5) 23(37.1) 41(31.5) 0.130
1-2 times/week 23(33.8) 11(17.7) 34(26.2)
Never 8(11.8) 5( 8.1) 13(10.0)
Milk and milk products
Everyday 14(20.6) 15(24.2) 29(22.3)
3~-4 times/week 14(20.6) 8(12.9) 22(16.9) 0.702
1-2 times/week 14(20.6) 14(22.6) 28(21.6)
Never 26(38.2) 25(40.3) 51(39.2)
Seafoods
Everyday 6( 8.8) 12(19.4) 18(13.9)
3-4 times/week 15(22.1) 17(27.3) 32(24.6) 0.209
1-2 times/week 31(45.6) 20(32.3) 51(39.2)
Never 16(23.5) 13(21.0) 29(22.3)
Meat and meat products
Everyday 2( 2.9) 7(11.3) 9( 6.9)
3-4 times/week 14(20.6) 10(16.1) 24(18.4) 0.291
1-2 times/week 29(42.7) 24(38.7) 53(40.8)
Never 23(33.8) 21(33.9) 44(33.9)
Fruits and Vegetables
Everyday 35(51.4) 28(45.2) 63(48.5)
3-4 times/week 17(25.0) 14(22.6) 31(23.8) 0.319
1~-2 times/week 15(22.1) 17(27.4) 32(24.6)
Never 1( 1.5) 3( 4.8) 4( 3.1)
Instant foods
Everyday 5( 7.4) 6( 9.7) 11( 8.5)
3~-4 times/week 12(17.7) 8(12.9) 20(15.4) 0.871
1-2 times/week 13(19.1) 12(19.4) 25(19.2)
Never 38(55.8) 36(58.0) 74(56.9)
Tea (green tea, coffee etc.)
Everyday 30(44.1) 25(40.3) 55(42.3)
3-4 times/week 4( 5.9) 5( 8.1) 9( 6.9) 0.853
1-2 times/week 11(16.2) 8(12.9) 19(14.6)
Never 23(33.8) 24(38.7) 47(36.2)

*p<0.05
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<Table 9> Correlation coefficient among variables

) Middle age Old age
Variables

T-score T-score

Height 03712  0.2653"

Weight 0.2584* 0.2618*
BMIY 0.1120 0.1356
Fat weight (%) -0.1495 0.1365
Waist-hip ratio -0.4201**  -0.0187

Exercise 0.3119* 0.2566*
Diet experience -0.1965 -0.1449

Nutrition supplement 0.0229 0.2870*

Soybean and soybean-processed food ~ 0.2264* 0.2502*
Milk and milk products 0.1479 0.2122
Seafood 0.0376 0.0935
Meat and meat products -0.2665* 0.1333
Instant food -0.0081 -0.0322
Teas -0.1513* -0.1066

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