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ABSTRACT

Osteoporosis and other related conditions pose a growing public health problem, especially in postmenopausal women, The
main purpose of the study was to investigate the correlations among BMD, maternal factors, and life styles, and intake of
nutrients in postmenopausal women. One hundred participants in Kyunggi-do were divided into three groups according to their
BMD measurements measured by DXA. Dietary analysis, anthropometric measurements, and questionares were administered to
theses women. The percentage of the osteoporosis, ostcopenia(Ostcopenia), and normal groups were 32%, 48%, and 20%
respectively. The average age was significantly the highest in the osteoporosis group. The average age at menopause was 47.2.
Osteoporosis group's age at menopause was significantly the lowest. The sleeping hours of the osteoporosis and osteopenia
group were significanty longer than the normal group. The intake of vitamin B, was positively correlated with the BMD of
femoral neck. The BMD of these two sites was positively correlated with weight, BMI, waist, and hip size and negatively
correlated with the length of the menstrual cycle, duration after menopause, the age at the last delivery, and sleeping hours.
Spinal BMD positively correlated with hours of outdoor acavity. Therefore, maternal factors, lifestyles, and intake of nutrients
contribute to BMD. {Korean J Community Nutrition 6(2) . 192~204, 2001)
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Table 1. Anthropometric measurements in postmenopausal women
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Total(N = 100) OsteoporosisiN = 32) Osteopenia(N = 48) Normal(N = 20}
Agelyrs) 61.53 3 814" 6478 + 8.15° 6150+ 7.10° 56.40 & 8.17°
Height{cm) 15361 & 5.84 151.83 £ 6.20 15413 + 556 155.23 £ 5.44
Weight{kg) 56.24 + 8.59 5097 + §.28% 5732+ 727 6207 £ 7.53°
BMItkg/m™)” 2384 &+ 3.53 2207 £ 3.09° 2422 + 355 2577 + 2.93°
Waist{cm) 8070+ 7.81 7679 + 7,11 8232+ 774 8295+ 7.07
Hip(crm) 96.20 + 6.38 9321 + 5.77 9730 + 644 98.28 + 5.71
WHR" 0.84 = 005 0.82 + 005 0.85 + 0.05 .84+ 0.04
Body fat(%) 3378+ 8.05 3137 + a38 3462+ 823 3628 + 6.23
LBM®(%) 66.22 + 805 68.63 + 8.38 65.68 + 8.23 63.73 + 6.23
TBW®(%) 48.34 + 5.87 50,10 + 6.12 4795+ 6.01 46.52 + 455
SBP™(mmHg} 140.86 + 23.60 144.03 + 25.70 140.43 + 23.96 136.95 + 19.44
DBP™{fmmHg) B84.80 + 14.65 83.06 + 17.52 85.51 + 14.28 85.80 + 10.50

1) Mean + Standard Deviation

2) Means with superscriptsia > b > ¢) within a row are significantly different from each other at oo = 0.05 as determined by Duncan’s mul-

tiple vange test
3) Body Mass index
6) Total Body Water

4) Waist Hip Ratio
7) Systolic Blood Pressure

5) Lean Body Mass
8) Diastolic Blood Pressure
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Fig. 1. The mean body fat % by BMD group before and after con-
trolling for age and BMI{Group mean values were compared by
one way ANOVA and ANCOVA after controlfing for the con-
founder ; F = 5.47, p < 0.01).

Table 2. Bone mineral density T-score in postmenopausal women

cojchy - W4 - e - #elA - 195
AFoaate] ¥ 8% F4Us TES - 1.9492, ol& 7]
FoZ Tgr —-2.5 o3k Fh3FE, Ta —2.594 —1
Aol @, Te -1 oAk AYFo s BRI &
F9] U FrheETel T 3.0 #Hidel -19. %
Aol — 029tk thElARe ¥F FUE TEHE -2.101%
3, FIFRETe] -3.1, A Te] 20, AdEe] - 1001
cHp < 0.05).

2. Q%42 4T

39 zhe} HopdH2ALE Bt B4l A7 A
19 337 Fobs HF S g5 JYAFHETIFE
3), AR WEk v &S Table 3. 49 2Th ¥
7 AT AL 046 gollx, TUFFLE 903.0 g.
YR L 927.2 g, ANTS 1052.8 g2 & ATl 43
o) mgrort foHl Ak gisic). BWE AF ANT
& 1417.6 kealZ @Al 747% FFolglon, At
F5TL 1333.5 keal, ST 1428.4 keal, AT
1526.4 keals ZUE7} B4 E 9% AHTol 2 4
e g o} #0058 Ao st H/F Nl A
& 532502 AAF 88.6%9 A vl&E RYon. ¥
T4 gz} 43 vgL 26.2%92, oEe 44
g 224 gl 43 vl A w7kl F23e] Ao
7t fi%ict, S58ke oA A A3 v&2 680 15
172 gpshEe] 4F7F 1 Aot gede) 44w
& Rog et

BT D8 AT 454.0 meo B ALF] 65.6%9)
FZol T A 2l Felg Aol ey Al £ BF
AFe] 70%) n@dhs YRS-EL BT FF Y9
AHFL 108 mego 2 AFF 89.1%E e, F&
A AP v 152%2 Ve Bie) AR £
A 2l Frel @ 2ol 7 sl

alelY) Al AFuke] 90.5%9 HFrES Belen, ¢
Bl d3ee A 23 F9 108 v Aol #
EETE 3T visle fejHed Hekckp <0.05).
vjelgl B, W B, Jolopdl, HER Ce 2% A% F
©] 97.4%, 54.1%. 94.3%, 192.4%9] AHFFEL BYLS
o, 53 el B9 WA} AFFS) 2A) XA R}

Total(N = 100) Osteoporosis(N = 32) Osteopenia(N = 48) NormaliN = 20}
BMD_S¥(T-score) -1.88 £ 1.07" —-2.95 + 0.367 ~1.87 % 0.42° ~0.19 + 0.65
BMD_F(T-scare) ~-214 £ 1.37 -3.06 £ 1.01° -202 £ 1.20° ~095 + 1.26°

{3 Mean + Standard deviation

2) Means with superscriptsia > b > ¢) within a row are significantly different from each other at @ = 0.05 as determined by Duncan’s muk-

tiple range test
3) Bone mineral density in spine

4) Bone mineral density in femoral neck
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Table 3. Mean daily energy and nutrient intakes of postmenopausal women

Total(N = 100) Osteoporosis(N = 32) Osteopenia(N = 48) Normal{N = 20)
food(g) 94455 + 275.75" 8902.98 + 254.74 92717 + 281.85 1052.81 + 278.92
Energy(kcal} 1417.60 = 37693 1333.48 + 34796 142836 & 372.93 1526.36 + 417.20
Protein(g) 5318 + 17.08 53.04 & 18.92 5328 + 1685 5313 £ 15.28
Animal protein(g) 1463 + 1085 1578 + 13.89 1392 + 9.97 14.50 = 7.02
Plant protein(g) 38.54 £ 1400 37.27 £ 1561 3936+  14.03 3863 £ 1152
Fat(g) 2627 + 1243 2413 % 9.89 2576 £ 1096 3095 + 1781
Animal fatig) 6.57 + 5.76 7.48 & 7.13 583 + 5.28 6.90 + 4.26
Plant fat(g} 1970 +  11.36 16.65 681 1993 + 9.60 2406 £+ 18.26
Carbohydrate(g) 243.63 =  63.02 22763 = 5786 247,26 = 61.43 260.50 +  71.63
Crude fiber(g) 6.31 = 2.43 6.01 * 2.32 6.37 + 2.61 6.65 + 217
Ash(g) 1796 + 6.38 17.85 + 4.66 18.05 = 7.49 1793 + 6.14
Calcium{mg) 45403 + 206.87 458.56 &+ 24399 44513 + 191.72 46812 + 18569
Animal calcium(mg) 145.68 + 14547 152,51 & 174.81 12807 + 128.57 17701 £ 132.75
Plant calcium{mg) 308.35 + 160.04 306.05 & 200.88 317.06 £ 151.32 29131 + 102.31
Phosphorus(mg) 937.94 £ 297.03 915.67 = 31261 943,66 + 286.70 959.87 =+ 309.02
Iron{mg} 1081 + 4.50 1083 + 4.57 10,65 £ 4.58 1115 + 4.39
Animal iron{mg) 1.53 + 1.07 1.81 + 1.36 133 + 0.96 1.58 + 0.69
Plant iron(mg) 9.47 + 4.44 9.23 & 451 9.50 + 4.56 9.77 + 4.20

Sedium(mg) 3996.65 + 1543.20 4161.27 £ 1268.14 3946.25 + 1783.55 3854.22 + 1357.37
Potassium{mg) 236268 + B806.36 2320.00 + 837.88 2310.74 + 803.37 255562 £ 772.61
Vit. ARE) 633.44 + 62569 56042 + 337.33 594,11 £ 369.28 844.69 + 1207.07
Retinaliug) 3334+ 3890 33.06 £ 32.36" 2476 £ 2861° 55.21 = 58.85°
Carotene{pg) 3060.01 £ 1868.41 302296 + 1866.14 3137.37 £+ 2085.86 2933.65 + 1308.05
Vit. Bi(mg) 0.97 + 0.3 091 + 0.28 099 + 0.33 1.03 + 0.28
Vit. By(mg) 065+ 022 0.59 £ 0.20" 0.65 0.24* 075 £ 0.21*
Niacin(mg) 12.25 = 417 1197 + 4.01 1234 &+ 427 1249 + 4.38
Vit. Clmg) 105.80 = 60.66 100.19 £ 46.72 10347 £ 6534 120.35 + 6898
Cholesterol(mg) 104.28 + 99.75 10649 + 9045 88.88 = 88.47 139.72 £ 1309

1) Mean + Standard deviation
2) Means with superscriptsta >> b 2> ¢) within a row are significantly different from each other at @ = 0,05 as determined by Duncan’s mui-
tiple range test
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Table 4. The percent of RDA values of daily nutrient intakes in postmenopausal women

TotaliN = 100) Osteoporosis(N = 32) OsteopenialN = 48) Normal(N = 20)
Energy(%) 7471 £ 19.95" 71.80 £ 19.56 75.07 £ 19.80 7850 £ 21.22
Protein(%) 88.63 + 2846 88.41 + 31.53 88.80 + 28.08 8855 + 2547
Calcium(%) 6564 + 2737 64.23 + 30.26 65.29 + 2658 68.49 + 26.23
Phosphotus(%) 13389 & 4243 130.81 X 4466 13481 = 4096 137102 = 4415
Iron{%) 89.06 + 37.60 89.05 + 37.85 88.77 £ 38.18 89.78 + 37.72
Vit. A(%) 90.49 + 89.38 80.06 + 48.19 8487 + 5275 12067 + 172.44
Vit. B+{%) 9739 £ 3063 91.38 + 28.27 93.26 + 33.04 10253 £ 28.04
Vit. B,(%) 5408 + 18.57 49.24 + 1641 53.92 + 19.63* 62.23 + 17.1%
Niacin{(%) 9427 + 32.09 92.09 + 30.57 9495 + 32.83 96.10 £ 3386
Vit. C{%) 192.36 + 110.29 182.06 + 84.95 188.13 + 118.81 218.81 £ 12541

1) Mean =+ Standard deviation

2) Means with superscriptsia > b > ) within a row are significantly different from each other at a =

tiple range test

Table 5. Maternal factors of postmenopausal women

0.05 as determined by Duncan's mul-

BMD groups Total Osteoporosis Osteopenia Normal
m O (N=100) N = 32) N = 48) (N = 20)
Age at menarch{yr) 16.65 + 1.62" 17.00 + 190 16.63 + 1.51 1615 + 1.27
Age at menopause(yr) 47.15 + 5.00 46.16 £ 479 46.89 + 5.34 4953 £ 3.75
Menstrual cycle{days) 29.79 £ 451 30.79 £ 607 29.39 + 3.80 2879 £ 1.12
Duration’ after menopause(yr) 14.55 + 9.56 1845 + 8937 14.62 + 8.83° 7.64 + 8.99°
No. of children 403 + 1.88 403 + 183 417 + 1.86 370 £ 1.89
Age of first delivery(yr) 2333 + 3.20 2343 + 3.52 2288 + 295 2431 =+ 318
Age of last delivery(yr) 3280 + 493 35.07 £ 517 3229 + 4.08* 30.13 + 5.07°
Lactation{mon) 18.57 +10.49 21.52 +13.89 18.69 + 8.20 13.73 * 8.54

1) Mean + Standard deviation

2) Means with superscripts(a > b > ¢) within a row are significantly different from each other at a = 0.05 as detemined by Duncan's mul-

tiple range test

Table 6. Marital status and (actation of postmenopausal women N{%)
BMD
Variables Broups Osteoporosis Osteopenia Normal Total Significance
Yes 0( 000} 1( 2.08} [ 000) 1( 1.00) xl’ = 1.094
- Marital status No 32{100.00) 47( 97.92) 20(100.00) 99( 99.00) Wi=2)
Total 32(100.00) 48(100.00) 20(100.00) 100(100.00) NS
Yes 25( 89.29) 44( 95.65) 17( 89.47) 86( 92.47) £ = 1322
Lactation No 301071 2( 4.35) 2(10.53) 7\ 7.53) (6 = 2)
Total 28(100.00) 46(100.00) 19(100.00) 93(100.00) NS
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Fig. 2. The mean age at menopause by BMD group before and ait-
er controlling for age and BMI(Group mean values were compared
by one way ANOVA and ANCOVA after controlling for the con-
founder . £ = 3.54, p < 0.05).
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Fig. 3. The mean age of last delivery by BMD group before and aft-
er controlling for age and BMI Group mean values were compared
by one way ANOVA and ANCOVA after controlling for the con-
foun-der ; F = 3.61, p < 0.05.
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Table 7. Menopausal symptoms and the severity of symptoms in postmenopausal women N(%)
Variable BMD groups Osteoporosis Osteopenia Normal Total Significance
Fever 13(72.22) 17{ 53.13) 4( 22.22) 34( 50.00)
Sweating 20111 7( 21.88) 6 33.33) 15( 22.06)
Symptoms of Flush 1{ 5.56) 4 12.50) 201101 7( 10.29) ¥ = 12612
menopausal insomnia - 1( 5.56) 3¢ 9.38) 40 22.22) 8( 11.76) df= 10}
Depression 1{ 5.56) 10 313 1( 5.56) 3( 441 p <0.05
Others 0{ 0.00) of 0.00) 1¢ 5.56) 1{ 1.47)
Total 18(100.00) 32(100.00} 18(100.00) 68(100.00)
Mild 15( 60.00) 22( 52.38) 4( 23.53) 41( 48.81) ¥ =7716
Severity of Moderate 6f 24.00) 16{ 38.10) 8( 47.06) 30( 35.71) (df = 4)
symptoms Severe 4( 16.00) 4( 9.52) 5( 29.41) 13( 15.48) NS
Total 25(100.00) 42{100.00) 17(100.00) 84{100.00)
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WAt F Y 13) ojide] 38.8%= 7MY Bm, dFdel  Qeon, An, 5 FA BT A i Fo34 Ajelg
1~23](214%), 459D 3~43(184%)9 o= Yehd  weolA @i
on, Z+ £ 793 Aol YU

A AA et 27.0%71 vhaloka, e, tjakat 6. HYYH
9] 19 F# AL 014722 ey}, £59 F49 AT A A7 el 43 AZdE ZAIASE
AL 42 £229) 9.1%(99), 2.0%(29)7) jidt 9381 Table 103} 2o} A A F o) A3sids 12.0%.

Table 8. Lifestyles and food habits of postmenopausal women

) BMD groups Total Osteoporosis Osteopenia Normal
Variables (N = 100 N =32 (N = 48) N = 20

Sleeping hours 719 + 099" 741 £ 1017 725 + 1.00° 670 + 0.80°
Exercise(min/day) 7435 £ 79.14 75.33 £ 54.50 60.00 + 50.51 105.26 + 139.38
Exposure to sun(min/day) 137.68 + 127.48 123.87 + 86.51° 112.60 + 93.43° 213.00 + 201.81°
No. of Fractures 128 + 046 131 + 048 130 = 048 1.00 £ 0.00
Smoking(cigarettes) 014+ 108 044 + 1.88 0.00 + 035 000 + 0.00
Coffeelcup/day) 033 + 073 0.34 £ 0.90 0.00 £ 061 030+ 073

1) Mean + Standard deviation
2) Means with superscriptsta > b > ¢) within a row are significantly different from each other at @ = 0.05 as determined by Duncan’s mul-
tiple range test

Table 9. Lifestyles and foad habits of postmenopausal women N{%)
N Osteoporosis Osteopenia Normal Total Significance
Mild 6( 18.75) 13( 27.08) 7( 35.00) 26( 26.00)
. o Moderate - 24{ 75.00) 23( 47.92) 7( 35.00) 54( 54.00) x'=1019%
Daily Activity df = 4)
Heavy 2 6.25) 12{ 25.00) 6( 30.00) 20{ 20.00) 5 < 0.05
Total 320100.00) AB{100.00) 20¢100.00) 100(100.00)
6 haurs 9( 28.13) 15( 31.25) 10{ 50.00) 34( 34.00)
7 hours 4{ 12.50) 10{ 20.63) 6( 30.00) 20( 20.00) = 8.482
Sleeping hours 8 hours 16( 50.00) 19( 39.58) 4( 20.00) 3%( 39,00) {df = &)
9 hours I 938 4( 8.33) o 0.00) 7( 7.00) NS
Total 32(100.00) 48(100.00) 20(100.00) 100{100.00)
Once/day 14({ 43.75) 17( 36.96) 7( 35.00) 38( 38.78)
3 4fweek 4( 12.50) 10( 21.74) 4( 20.00) 18( 18.37)
Frequency of 1~ 2fweek 7( 25.00) 10( 21.74) 3( 15.00) 21( 21.43) X’(; _3-;39
exarcise 2 - 3/month 1 3.13) 4 8.70) 2( 10.00) (714 N_S )
Once/month 5( 15.63) 5( 10.87) 4{ 20.00) 14( 14.29)
Total 31(100.00) 46(100.00) 20(100.00) 98(100.00)
. Yes 13( 41.94) 12( 26.67) 3( 15.79) 28( 29.47) = 4198
Experience of No 18( 58.06) 33( 73.33) 16( 84.21) 67( 70.53) df=2)
fractures Total 31(100.00) 45(100.00) 19(100.00) 95(100.00) NS
Yes 6( 18.75) 17( 35.42) 4( 20.00) 27( 27.00) ¥ = 3327
Coffee No 26{ 81.25) 31( 64.58) 16( 80.00) 73( 73.00) {@f = 2)
Total 32(100.00) 48(100.00) 20(100.00) 100(100.00) NS
Yes 2( 6.25) 5( 10.64) 2( 10.00) 9 9.09) £ = 0469
. Drinking No 30( 93.75) 42( 89.36) 18( 90.00) 90( 90.91) df=2
Total 32(100.00) 47(100.00) 20(100.00) 99(100.00) NS
Yes 2( 6.25) ol 0.00) 0l 0.00) 20 2.02) X = 4274
Smoking No 30( 93.75) 47(100.00) 20(100.00) 97( 97.98) df = 2)

Total 32(100.00} 47(100.00) 20(100.00) 99(100.00) NS
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Table 10. Self estimated health status of postmenopausal women N(%)
Variables BMD groups Osteoporosis Osteopenia Normal Total Significance
Very healthy 40 12.50) 6{ 12.50) 2( 10.00) 12( 12.00)
Sef reported Healthy 9( 28.13) 16( 33.33) 13( 65.00) 38( 38.00) ¥ = 8575
Weak 10( 31.25) 12( 25.00) 3( 15.000 25( 25.00) (df = &)
health status
i 9{ 28.13) 14( 29.17) 2( 10.00} 25( 25.00¢ NS
Total 32(100.00) 48(100.00) 20(100.00) 100(100.00}
Hyperntension 4 12.50) 2{ 4.26) 1{ 5.00} 7{ 7.14)
Diabetes 1 3.23) 3 6.38) 0 0.00) 4( 4.08)
Gl tract 4( 12.90) 7( 14.89) 4( 20.00) 15( 15.31)
Pulmunary 2( 6.45) 2{ 4.26) 0C 0.00) 4( 4.08) ¥ =11.034
Kinds of diseases Pain 5{ 16.13) 11( 23.40) 4( 20.00 20( 20.41) (di = 14)
cvp® 1 323 0f 0.00) 0( 0.00j i( 1.02) NS
Others 7( 22.58) 8( 17,02 2( 10.00) 17( 17.35)
No disease 7{ 22.58) 14( 29.79) 9( 45.00 30{ 30.61)
Total 31(100.00) 47{100.00) 20(100.00) 98(100.00)
Yes 17{ 53.13) 22( 46.8%1) 7( 35.00) 46{ 46.46) ¥ = 1.630
Drug Therapy No 15( 46.88) 25( 53.19) 13( 65.00) 53( 53.54) df = 2)
Total 32(100.00) 47(100.00) 20(0100.00) 99(100.00) NS
Hypertention 4 25.00) 3(16.67) 3( 60.00) 10( 25.64)
Arthritis 2(12.50) 1{ 5.56) 1{ 20.00) 4 10.26)
, Diabets o 0.00) 4 22.22) 0{ 0.00) 4(10.26) ¥’ = 10985
Kinds of drug df =8
cvD o 0.00) 1( 5.56) o 0.00) 1( 2.56) NS
Others 1 62.50) 9( 50.00) 1{ 20.00) 20( 51.28)
Total 16(100.00) 18(100,00) 5(100.00) 39(100.00)
Natural & Healthy 4{ 12.90) 5( 10.42) 1( 5.26} 10( 10.20)
Natural & Unheathlty 5( 16.13) 10( 20.83) 8 42.11) 23( 23.47)
. Natural & Denture 15( 48.39) 25( 52.08) 9( 47.37) 49( 50.00) ¥ =9209
Dental conditions (di= 8)
Denture only 5 16.13) 3 6.25) ol 0.00) 8 8.1& NS
No teeth 2( 645) 5( 10.42) 1{ 5.26) 8( 8.16)
Total 31(100.00) 48(100.00} 19(100.00} 98{100.00)
Swollen joints 17( 53.13) 22( 47.83) 9( 45.00) 48( 48.98)
Pain in arms & legs 10( 31.25) 18( 39.13) 9( 45.00) 37( 37.76) ¥ = 2432
Symptoms of g,y pain 5( 15.63) 5( 10.87) 2(10.00) 12( 12.24) df= 6
senility .
Bent spine 0 0.00) 1 217) o 0.00) 1 1.02) NS
Total 32(190.00) 46(100.00} 20(100.00) 98(100.00)

1) Cardiovascular disease
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Table 11. Correlation coefficients among anthropometric measure-
ments, BMD and bone metabolism related factors
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Table 12. Corelation coefficients among nutrient intakes, BMD and
bone metabolism related factors

BMD-S” BMD-F* BMD-5" BMD-F?

Age —0.3541%> —0.4396* Energy 0.1409" 0.1962
Height 0.2135* 0.1931 Protein —~0.0215 0.1475
Weight 0.4807** 0.4673%* Animal protein -0.0226 0.1204
BMmI" 0.3930** 0.3848*+* Plant protein - 0.0086 0.0869
Waist 0.2888* 0.2460* Fat 0.1392 0.1962
Hip 0.2890* ¢.3042* Animal fat -0.0483 0.1004
WHR” 0.1466 0.0526 Plant fat 0.1768 0.1642
Body fat 0.2706%* 0.2553* Carbohydrates 0.1571 0.1746
Lgm” -0.2706" ~0.2553* Crude fiber 0.0636 0.1552
TBW* -0.2706* ~(0.2553* Ash -0.0165 0.0429
SBpe —0.0287 0.0227 Calcuim D.0026 0.1430
Dep? 0.0859 0.1518 Animal calcium 0.0683 0.1286
1) Body mass index 2) Wais'tbkgz ratio Plant calcium -0.0588 0.0681
;; 'S_sztr;l?(?grogn: fsressure 2; -Ir)?ztolic gl:;ctfe;r)ressure Phosphorus 0.0206 0.1404
7) Bone mineral density in spine fron - 0.0204 0.1530
8) Bone mineral density in femoral neck Animal iron -0.0942 0.1198
9) Pe_arspp's correlation ¢oefficient Plant iron 0.0016 0.1289

* . Significance at p < 0.05 .

** © Significance at p < 0.01 Sodium - 00789 -0.0298
**+ © Significance at p < 0.001 Potassiumn 0.0642 01075
Vit. A 0.1474 0.0137

H Frei ALl Aol U, Retinol 0.1889 0.1636
S A4S B o $He] Revn g HE Carotene -0.0264 -0.0154
o] 49.0%(48H)2 1 =ston, Briel FFo| 378%  vit B, 0.0783 01552

(37%), 8l £20] 12.2%(12%9), To| F=rhes ZA7k Vit B, 0.2195* 0.2487*
1.0% (1) 2 vehgm A 274 fre 3 ol ggr,  Nwed 0.0053 0.0185
vit, C 0.0558 0.1431

7. YUY MAUE, YL AT, DYOIN X MBS Cholesterol 0.0649 0.1568
e lg.‘i!d;:l_}'l“ Isoffavones -0.1468 0.0315

Ca/P 0.0328 00774

WA F oae) TU AAASA L JAPAE
A5 Z3H= Table 115} #) 249 dEHR FUE:
2173Hp <0.05, p <0.05), #F(p <0.001, p <0.001),
AAFA4(p <0.001. p <0.001), H=AE=(p <0.05,
p <0.05), 99l (p <0.05 p <0.05), AAEE
(p <00 FHQ Yol AUAAE, A (p <0.001,
p <0.001), AAEE( <0.01, p <0.05)% FFE0E
{p €001, p <0.05)3:= K<) <] FARAE 1Y
o A2 mo 358 = M E 8497 FAld A
o] F7VEFE AA o] F718tm 73 F A4elA HEA
e uh didl 927 2] a7 390l 9o
(Cummings % 1995). £ 4794 Fd=t 949 79

CHel g9 ATTEAZ vy, 4% F(1988)7 Pr-
eisinger $(1995)0] FU s 713 938 B A4H &
4L Aol § Aot dxs4)

s} dosr AF e A4S B4 A= Table

1) Bone mineral density in spine

2) Bone mineral density in femoral neck
3) Pearson’s correlation coefficient

* : Significance at p < 0.05

*+ . Significance at p < 0.01

% Significance at p < 0.001

129} Zo] HiElY B.o HAFPe] d¥EFe] FA5S) &
9 el AHAAE YERRSUT(p <0.05). New &
(1997)2] H3 A «14(99473) A7l 2314 oA, vhzy|
&, TF, Af4 e CY HH7 BEFE aFe F
457} e, ol 2497] Jyo 2 s Fiade] F
7] gZolgtn st5ich Sebastian 5(1994)2 =7 ¥ o
Aol A potassium bicarbonateZ HHAANAE o TEH
29 o) o g wWilslo] FLAE AAsln THAH S
Z7WZAT T A, oje) L AT E FEY W A4t Fo
A JEo] Tae] A4S YA 8 4 o
TAE BANAS] 3ARA S Table 133 2. 8
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Table 13. Correlation coefficients among matemal factors, BMD and
bone metabolism related factors

BMD-S" BMD-F?
Age at menarch ~0.2278*Y -0.1870
Age at menopause 0.1359 0.1428
Menstrual cycle ~0.2029* -0.2105*%
Duration after menopause - 0.3331%+ - 0.4308***
No. of deliveries ~0.0959 0.0011
Age of first delivery 0.0358 -0.0028
Age of last delivery - 0.3840%** -0.2264*
Lactation ~0.2667* -~ 0.0070
Severity of menopaus 0.2421* 0.1103

1) Bone mineral density-spine

2} Bone mineral density-femoral neck
3) Pearson’s carrelation coefficient

+ 1 Significance at p < 0.05

+++ : Significance at p < 0.001

Table 14. Corelation coefficients among lifestyle factors, BMD and
bone metabolism related factors

BMD.S" BMD-F®
Activity level 0.0909 0.0625
Sleeping hours —0.3352% - 0.2924*
Frequency of exercise 0.0697 0.0008
Health status -0.1535 0.0055
Dental condition -0.1158 -0.0552
Exercise 0.1116 0.0104
Symptoms of senility 0.0479 0.1857
Freguency of fracture -0.2139 0.0664
Exposure to outdoors 0.2566* -0.1032

1) Bone minera) density in spine

2) Bone mineral density in femoral neck
3} Pearson’s correlation coefficient

+ : Significance at p < 0.05

++ . Significance at p < 0.01

»x+ : Significance at p < 0.001
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