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Abstract

Reducing women's bone mineral density (BMD) has close relationship to risk in osteoporosis. This study was carried
out to identify bone density risk factors affecting women's BMD, and to analyze the relationship of age, between
BMD and menopause, BMI, blood pressure lifestyle and dietary habits for bone health by physical measurement and
questionnaires. The study subjects, 128 women living in Seoul, were divided into 4 age group; 30~39 years (17),
40~49 years (54) and 50~59 years (36) and 60~69 years (21). There were significant differences in mean height, BMI,
systolic blood pressure, menache and menopause age and menopause ratio and BMD T-score among the 4 age groups.
BHD was significantly decreased according to increasing age and BMI and menopause. The rate of BMD risk

subjects was significantly different increasing with age and BMI. The rate of risk group were 0%,

13%, 22.2% and

71.4%, by age groups and 0%, 16.2%, 33.3% and 52.9% by BMI respectively. BMD of menopause groups was

significantly decreased from 1.23 (40 years) to 1.34 (60 years). p<0.001.

Also systolic blood pressure were

significantly increased from 116.5 mmHg (30 years) to 130.81 mmHg (60 years). The T-score of normal group also
decreased significantly from 1.27 to 0.13 (60years) with age. There were significant negative correlation between

BMD and age (r=-0.409) menopause (r =-0.346), BMI (r=

—0.218) systolic blood pressure (r=-0.193), salty taste

eating out (r=-0.185) (p <0.05). There were significant positive correlation between BMD and meat fish and walking
time. In conclusion, bone density decreased with age. Most of the 50 years' subjects were in risk group. BMI,
menopause, systolic blood pressure, frequency alcohol consuming. To prevent osteoporosis, over 40 years needed to
be educated to maintain normal weight and the improvement of eating and living habits. (Korean J Community

Nutrition 15(3) : 403~414, 2010)
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Table 1. General characteristics of the subjects

N (%)
30-39 17 ( 13.3)
40 - 49 54 ( 42.2)
Age (yrs)
50-59 36( 28.1)
60— 69 21( 16.4)
Under 150 11( 8.
neome 150 - 200 9( 7.0
(10,000worvmontn) 200 ~250 14(109)
250 - 300 28( 21.9)
Over 300 - 500 66 ( 51.6)
Married 112( 87.5)
Marriage state Single 13( 10.2)
The others 3( 2.3
One's own 3( 23
. Married couple 27 ( 21.1)
Family type ) )
With children or relative 83 ( 64.8)
The others 15(11.7)
Christianity 45( 35.2)
Buddhism 24 18.9)
Religion Catholicism 28 ( 21.9)
Not religion 29 ( 22.7)
The others 2( 1.6
No 61 ( 47.7)
Menopause Yes 67 ( 52.3)
Total 128 (100.0)
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Table 2. Physical characteristics of the subjects by age
30-39 40-49 50— 59 60— 69 Total Sonficance
(n=17) (n = 54) (n = 36) (n=21) (N = 128) 9
Weight (kg 54.03 + 7.5 5499 £ 572 5666 £ 1015 5726 £ 611 557 * 7.5 NS
Hight (cm) 161.79 + 49829 159.67 + 458 157.71 £ 4.04% 15629 + 3.36° 158.84 + 459  F=6.611%
BMI (kg/m?) 20,61 + 2.4° 2156+ 195% 20276+ 3.84% 2343+ 219° 2208+ 282  F=4.833*
S;‘r’fﬂﬁgﬁ'o"d PIESSUIS 11550 + 9.64° 122,67 + 15.17% 123.64 + 14,69 130.81 + 17.86° 123.34 + 1533  F=3.324*
?ﬁﬁ'g]bmd PIESSUI® 2309 + 7.41° 7804 + 10.36® 79.58 + 9.08° 77.05+ 12.50% 77.68 + 10.15  F=1.548*
Menarche age (yrs) 1418 + 159° 1454+ 1220 1542+ 1.44° 159 + 192° 1496+ 157  F=7.190%
Menopause age 37.0 4729 £+ 214 50.56 £ 3.48 51.81 £ 3.86 50.39 + 4.06 NS
(i) N (%) 1(5.9) 7(13.0) 32(889)  21(100) 61 (47.6) '
1) Mean + SD

2) Significance as determined by ANOVA fest

3) Means with different superscripts within row are significantly different at P < 0.05 by Duncan's multiple range test.
* p < 0.05 **: p<0.01, ***: p < 0.001 : Significantly different at p < 0.05, p < 0.01, P < 0.001

Table 3. Bone density and normal and risk group distribution of the subjects by age

30-39 40— 49 50 - 59 6069 Total Snificance
(h=17) (n = 54) (n = 36) (n=21) (N =128)
Tscore 074 + 1.129 087 + 1.64° 004+ 1.73° 134+ 1.3 026+ 1.73 F=10927%
Normal 17 (100.0) 47 (87.0) 28 (77.8) 6(28.6) 98 (76.6)
Risk Osfeopenia 0( 0.0) 6(11.1) 6(16.7) 12(57.1) 24 (18.7) ¥2 =35.49++4
Osfeoporosis 0( 0.0) 1(1.9 2( 5.5) 3(14.3) 6( 4.7)
1) Mean + SD

2) Significance as determined by ANOVA fest

3) Means with different superscripts within row are significantly different at P < 0.05 by Duncan's multiple range test.

4) N (%)
5) Significance as determined by y*test

* p <0.05 *: p<0.01, ***: p<0.001 : Significantly different at p < 0.05, p < 0.01, P < 0.001



Table 4. BMD of normal and risk of the subjects by age and blood pressure state

30-39 40-49 50-59 60-69 Total
n=17) (n=54) (n=36) (n=21) (N =128)
Significance

Nomnal Risk Nomnal Risk Nomnal Risk Normal Risk Nomnal Risk

n=17) n=0) (n=47) n=7) (n=28) n=28) (n=296) (h=19) (n=98) (n=30)
T-score 0.74 £ 1,129 127+ 135 -18 + 059 063+ 1.44® -20 + 089 013+ 094° -193+ 089 093+ 135 -1.92+ 0.8+ F=0,0832*?
Systolic
blood 11559 + 9.64° 121.77 £ 15.,66° 128.71 + 102412296 + 14.85° 1260 =+ 14.84 123.83 + 13.47° 133.6 =+ 19.02 121.16 = 14.47 130.43 + 16.15* N.S°
pressure
Dicstolic
blood 7329 £ 7.41%® 7757 £ 1055% 81,14+ 9.03 79.54 + 89 79.75 £ 1033 715t 8.14° 7927 £ 1357 77.02+% 967 7983% 115 F = 0.087*
pressure
1) Mean £ SD
2) Significance as determined by ANOVA test
3) Means with superscripts within a row are significantly from each at a = 0.05 by Duncan's mulfiple range fest.
4) Significance as determined by tf-test
5) Not significant
* p <005 *: p<0.01, *** p<0.001 : Significantly different at p < 0.05, p < 0.01, P < 0.001 respectively
Table 5. BMD of state menopose of the subjects by age and blood pressure

30-39 40-49 50 - 59 60 - 69 Total
n=17) (n = 54) (n = 36¢) (n=21) (N =128)
Significance
Premenopose  Menopause Premenopose Menopause Premenopose Menopause Premenopose  Menopause Premenopose Menopause

n=17) h=1) (n=47) h=7) (n=28) (n=8) (n=0) (n=21) (n=67) (n=261)
T-score 075+ 1.16" 0.6 082+ 158 123+ 215 125% 1.69 011 £ 1.7 -134+ 1.3 083+ 148 -037 £ 1.79%+2 N.§3
Systolic
blood 1165 = 9.177 101 121.7 £+ 15.357129.14 £+ 13.07120.25 + 14.897 124.06 + 14.85 130.81 £ 17.86120.37 = 14.08 126.59 = 16.08* N.S
pressure
Diastolic
blood 7413 + 607.0 77.28 £ 10.577 83.14 £ 752 7825+ 9817 7925+ 9.14 77.05 + 1259 7658 + 9.73 78.89 = 10.55 N.S
pressure
1) Mean £ SD

2) Significance as determined by t-test

3) Significance as determined by ANOVA test

4) Not significant

* p <005 *: p<0.01, *** p<0.001 : Significantly different at p < 0.05, p < 0.01, P < 0.001 respectively
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Table 6. Bone density and normal and risk group distribution of the subjects by BMI

Low weight Normal Over weight Obesity Total Sianificance
n=7) (n=80) (n=24) n=17) (N=128) 9
T-score 052 + 1.11Y 0.46 £ 1.6 0.15 £ 2.03 -0.63 £ 1.93 0.26 £ 1.73 N.S?
~ Normal 7 (7.1 67 (83.8) 16 (66.7) 8(47.1) 98 (76.6) =14
Bone density 4
Risk 0 13(16.2) 8 (33.3) 9 (562.9) 30 (23.4) p <0.01
1) Mean = SD
2) Significance as determined by ANOVA test
3) N (%)
4) Significance as determined by y*test
* p <0.05 * p<0.01, **: p<0.001 : Significantly different at p < 0.05, p < 0.01, P < 0.001 respectively
Table 7. Comparison of BMD and blood pressure distribution of the subjects by age
30-39 40 - 49 50-59 60— 69 Total Sionificance
n=17) (n=54) (n =3¢ (n=21) (N=128) 9
T-score 0.74 £ 112" 0.87 = 1.64° 0.04 + 1.73° -1.34 £ 1.3° 0.26 £ 1.73 F=5.163*
SgISTOtjC Normal BP 12 (70.6)Y 23 (42.6) 14 (38.9) 5(23.8) 54 (42.2) )
00! ¥ =17.76
pressure Pre HTN® 5(29.4) 24 (44.4) 19 (52.8) 9 (42.9) 37 (44.5) b < 0,059
Hypertension 0 7(13.0 3( 8.4) 7 (33.30 6(13.3)
Diastolic Normal BP 14 (82.4) 32 (59.3) 17 (47.2) 14 (66.7) 77 (60.2) 2014
blood Pre HIN 3(17.6) 35 (27.8) 12(38.9) 4(19.0) 36 (28.1) 7;3 <_ 0 '05
pressure Hypertension 0 7(13.0 5(13.9) 3(14.3) 15(11.7)
1) Mean = SD

2) Significance as determined by ANOVA test

3) Means with superscripts within a row are significantly from each at a = 0.05 by Duncan's multiple range test.

4) N (%)

5) Prehypertension

6) Significance as determined by y*test

* p <0.05 **: p<0.01, *** p<0.001 : Significantly different at p < 0.05, p < 0.01, P < 0.001 respectively
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Table 8. Comparison of BMD and blood pressure distribution by BMI
Low weight Normal Over weight Obesity Total Sianificance
n=7) (n = 80) (n=24) n=17) (N=128) 9
T-score 052 £ 111" 046 £ 1.6 015+ 203 -063+£193 026=£1.73 N.S?
Systolic Normal BP 5(71.42 39 (48.8) 7(29.2) 3(17.6) 54 (42.2) 2 _ 0026
blood Pre HTN® 2 (28.6) 35 (43.8) 12 (50.0) 8(47.1) 57 (44.5) )é ; 0 0'55]
pressure Hypertension 0 6( 7.6) 5(20.9) 6(35.2) 17 (12.3)
Diastolic Normal BP 5(71.4) 51 (63.8) 12 (50.0) 9 (562.9) 77 (60.2) 2 _ o1 30
blood Pre HTN 2(28.6) 22 (27.5) 8(33.3) 4(23.5) 36 (28.1) Xp _< 0 (')5
pressure Hypertension 0 7(8.8) 4(16.7) 8(23.5) 15(11.7)
1) Mean = SD
2) Significance as determined by ANOVA test
3) N (%)
4) Prehypertension
5) Significance as determined by y*test
Table 9. Dietary habits and health related behavior of the subjects by age
30-39 40 - 49 50 - 59 60 - 69 Total Significance?
n=17) (n=54) (n=36) (n=21) (N=128) 9
3 times over/day 1(59)" 3( 5.6 2( 5.6) 1(4.8) 7( 5.5)
Frequency of 2 times over/day 4(23.5) 14 (25.9) 10(27.8) 7 (33.3) 35 (27.3) NSO
snacks 1 time/day 8(47.1) 21 (38.9) 16 (44.4) 8 (38.1) 53 (41.4) '
Not at all 4(23.5) 16 (29.6) 8(22.2) 5(23.8) 33 (25.8)
2 times over/day 0 2(3.7) 0 0 2( 1.6)
1 time/day 2(11.8) 6(11.1) 6(16.7) 0 14 (10.9) 2 _ 9340
Frequency of ) ¥ =234
eating out 1 fimes over/week 10(58.8) 17 (31.5) 24 (66.7) 10 (47.6) 61 (47.7) b <005
1 fimes over/month 3(17.6) 17 (31.5) 4(11.1) 4(19.0) 28 (21.9)
Not at all 2(11.8) 12 (22.2) 2( 5.6) 7 (33.3) 23 (18.0)
s High 10 (58.8) 30 (55.6) 19 (52.8) 6(28.6) 65 (50.8) , 5
alty taste ¥ =17.34
In eafing out Low 4(23.5) 2(3.7) 1(28) 1(4.8) 8( 6.3) b < 0.01
Normal 3(17.6) 22 (40.7) 16 (44.4) 14 (66.7) 55 (43.0)
1 times over/day 1(5.9) 2(3.7) 1(28) 0 4( 3.1)
Frequency of fied 1 fimes over/week 9 (62.9) 19 (35.2) 10 (27.8) 1( 4.8) 39 (30.5) x?=17.31
food infake 1 times over/month 3(17.6) 22 (40.7) 16 (44.4) 9 (42.9) 50 (39.1) P <005
Not at all 4(23.5) 11 (20.4) 9 (25.0) 11 (52.4) 35 (27.3)
Very good 0 0 0 1( 4.8 1(0.8)
Good 5(29.4) 26 (48.1) 13 (36.1) 15(71.4) 59 (46.1) )
health recognition  So-so 10(58.8) 23 (42.6) 15 (41.7) 3(14.3) 51 (39.8) sz%]gés
Bad 2(11.8) 3( 5.6) 5(13.9) 0 10( 7.8)
Disease 0 2(3.7) 3( 8.3) 2(9.5) 7(5.9)
Vitamin Mineral Yes 9 (52.9) 25 (46.3) 26(72.2) 13(61.9) 73 (67.0) NS
supplement No 8(47.1) 29 (53.7) 10(27.8) 8(38.1) 55 (43.0) '
Healthy food Yes 3(17.6) 14 (25.9) 20 (55.6) 7 (33.3) 44 (34.4) x? = 10.99
intake No 14 (82.4) 40 (74.1) 16 (44.4) 14 (66.7) 84 (65.6) p < 0.001
Functional food ~ Yes 3(17.6) 9(16.7) 8(22.2) 2(9.9) 22(17.2) NS
intake No 14 (82.4) 45 (83.3) 28 (77.8) 19 (90.5) 106 (82.8) '
1) N (%)

2) Significance as determined by y>-test
3) Not significant

(17.6%) 5T} 60tH (66.7%) oA 52§55 1
S22 AFHWEE 30t)7} Bkl $H o1 A
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Table 10. Correlation coefficients between BMD and physical
characteristics, health related behaviors and food

consumption.
Corelaton g niicance”
coefficients (r)

Physical characteristic
Age -0.409 p < 0.01
Weight -0.14 N.S
Height 0.159 N.S
BMI -0.218 p < 0.05
Family type 0.260 p < 0.01
Menopause -0.346 p < 0.01
Systolic blood pressure -0.193 p < 0.05
Diastolic blood pressure -0.034 N.S
Menarche age -0.108 N.S
Menopause age -0.171 N.S

Health related variables
health recognition -0.031 N.S
Functional food intake 0.034 N.S
Frequency of eating out -0.025 N.S
Salty taste eating out -0.185 p < 0.05
Frequency of fried food intake -0.057 N.S
Spare time -0.046 N.S
Walking hour 0.207 p < 0.05
Frequency of alcohol drinking -0.221 p < 0.05

Food intake frequency
Barley -0.179 p < 0.05
Bean -0.152 N.S
Chicken 0.04 N.S
Egg 0.058 N.S
Hom, sausage 0.219 p < 0.05
Cuttlefish 0.116 N.S
Shellfish 0.167 N.S
Tomato -0.131 N.S
Apple -0.181 p <005
Pear -0.232 p < 0.01
Melon -0.177 p < 0.05
Carbonaated drink 0.155 N.S
Beer 0.128 N.S

1) Significance as determined by Pearson's correlation coefficient (r)
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