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ABSTRACT

This study was conducted to determine the dietary and lifestyle factors related to bone the mineral density (BMD) of
postmenopausal women with decreased BMD. The subjects (N = 163) were recruited from women who visited a
orthopedic clinic for BMD check up. A trained dietition interviewed subjects individually to obtain data about dietary
behavior, consumption frequency of foods known as main dietary source of calcium and potassium, and clinical symptoms.
The risk factors were identified by correlation and multiple regression analysis of variables. The mean age of the subjects
was 66.8 years. Most of them showed low levels of education and monthly income. The mean age of menarche and
menopause were 17.2 and 48 year, respectively. The mean menopause duration was 18.7 year. Most of the consumption
of calcium was centered to vegetable foods. Education level were positively correlated (r=0.272, p <0.05) with BMD
whereas age, menarch age, menopause duration, number of children were negatively correlated (r=—0.355, r=—0.240,
r=—0.283, r=—0.193, respectively, p <0.05) with BMD. The consumption of soybean, radish were positively correlated
(r =0.187, r = 0.158, respectively, p < 0.05) with BMD. Potassium intake with rice showed significantly negative
correlation with BMD (r=—0.189, p <0.05), but calcium intake with brown seaweeds, bean sprouts were positively
correlated (r=0.247, r=0.254 respectively, p <0.05) with BMD. Protein intake with roasted pork was also positively
correlated (r=0.216, p <0.05) with BMD. Multiple regression analysis showed that the most prominent negative
predictor influencing the BMD was age. Minor negative factors influencing the BMI were age of menarche, potassium
intake from rice. But the significantly positively factors influencing the BMD were consumption of radish and soybean
intake, education, and protein intake with roasted pork. In conclusion brown seaweeds, radish or soybeans can be pro-
moted as cheap foods replacing milk and milk products for menopausal women with low income. (Korean J Community
Nutrition 9(5) : 644 ~653, 2004)
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Table 1. Distribution of the subjects and the means of variables
related to BMD

Characteristics Classification Subjects
Weight (kg) 575+ 115"
Height (cm) 1516 94
BMI (kg/cm®) 27.6 +39.0
BMD (T-scores) -33+ 1.2
Ages tys) 669+ 7.4
Classfication _CSs_'reopenio N 31 (19.0)?
with BMD Osteoporosis 132 (81.0)
Education of the No education 36 (22.1)
subjcets Elementary school 102 (62.6)
Middle school 14 ( 8.6)
High school 10(6.1)
College < 1(006)
Education of No education 24 (14.7)
meal server Elementary school 82 (50.3)
Middle school 13(80)
High school 40 (24.5)
College < 4(25)
Income <100 137 (84.0)
(10,000 won/month) 101 — 150 14 ( 8.6)
151 -200 7(43)
201 -250 4(25
251 -300 0(00
> 300 1(006)
Residence Urban 113 (69.3)
Country 49 (30.1)
Others 1006

"Mean + SD, 2N (%)
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Table 2. Distribution of the subjects & mean of the variables re-
lated to reproductive history

Characteristics Classification Subjects
Menarch age (yrs) 172+ 16"
Menopause age (yrs) 480 55
Menopause duration (yrs) 187 = 9.7
Number of siblings 39x 1.6
Frequency of pregnancy 55+ 26
Hormone therapy duration (mon’rh)_ i R 46i224
Homone therapy Yes 18 (11.0)?
No 145 (89.0)
Feeding Method of lactation Breast feeding 145 (90.6)
Both 12 ( 7.5
Bottle feeding 3(19

"Mean + SD, ZN (%)
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Table 3. Distribution of the subjects & mean of the variables re-
lated to life style

Characteristics Classification Subjects

Coffee drinking (cup/day) 05+ 09"

Intake of calcium 51.3 + 327.7
with supplement (mg/day)

Total time periods 113.3 £ 162.5
of exercise (min/wk)

Time periods of exercise by Light exercise 89.4 = 151.6

intensity level (min/wk) Moderate exercise 109 = 59.7

Heavy exercise 128 = 655
Duration of calcium 83+ 276
nfake (months) ..
Coffee drinking Yes 57 (35.0)7
No 106 (65.0)
Calcium supplement Yes 27 (16.7)
No 135 (83.3)
Regular exercise Yes 71 (43.8)
No 91 (66.2)
Exercise Light exercise” 59 (82.8)
Moderate exercise® 6 ( 8.6)
Heavy exercise® 6 ( 8.6
Sun exposure (per day) < 30 min 83 (51.2)
30-1hrs 18 (1.1
1-2hrs 17 (10.5)
= 2hrs 44 (27.2)
Y'Mean + SD
N (%)

¥ morning gymnastic exercise, stroll, dancing, gardening
¥ rope skipping, golf, bowling, mountain climbing, rapidly walking
¥ jogging. ping-pong. cycling, swimming, aerobic dancing
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Table 4. Distributions of subjects for bone senility symptoms

Always Sometimes No (%)
1. Is it painfuf to stand up for long time? 107 (65.6) 31 (190 25 (15.3)
2. Did you ever have tingle andl sore in any part of the body? 48 (29.4) 70 (42.9) 45 (27.6)
3. Are you having hard time with deformity and insolvency due to fracture in body? 5030 1 (67 147 (90.2)
4. Do you have stooped spine? 14 ( 8.6) 54 (33.1) 95 (58.3)
5. Is it diffucult to work due to pain in the waist? 57 (35.0) 67 (41.1) 39 (23.9)
4. Do you sometimes have severe pain in arms or legs? 32 (19.6) 90 (65.2) 41 (25.2)
7. Did you have difficulty in lifetime for weakness and pain in the legs? 44 (27.0) 70 (42.9) 49 (30.1)
8. Do you have swollen and painful joint? 19 (1.7) 46 (28.2) 98 (60.1)
9. Do you have long lasting cramp in muscle or joint? 20 (12.3) 77 (47.2) 66 (40.5)
10. Do you have Arthyritis running in your family? 4(25) 20 (12.3) 139 (85.3)

N (%)
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Table 5. Food consumption and Ca, K and protein intake with each food

0% - 47 - 649

Consumption (g/day) Ca (mg) K (mg) Protein (g)
1. Steamed rice 262.27 + 185.94 56 39 1011 = 717 74+ 53
2.Chinesencodies . 478% 1271 | 06% 20 129% 335 | 04 11 .
Cereals 63 45 1140 + 804 7.6 £ 6.3
3. Bean-curd 18.32 = 19.67 229+ 246 165+ 17.6 17+ 1.8
4. Soybean-paste 278+ 193 1.3+ 10 1056+ 74 01x 03
S.Soybean  ___............/]020% 1287 | 145% 184 12642194 . 34 45
Legumes 392 £ 326 153.4 = 163.1 55+ 5.0
0.80Q Ll 105E 968 . 24+ 35 .. 92% 126 | 06 1.2
EQgs 24+ 35 92+ 126 06x 1.2
7. Beef (including soup) 301+ 334 01 02 64+ 73 04+ 07
8.Roustedpork .. 63 78 | 02+ 05 189% 234 13 16
Meat 04+ 06 261 £ 259 18+ 1.9
9. Salted anchovy 491 =  6.63 44.7 = 89.6 56.1 £ 750 21 28
10. Alaska poliack 780+ 784 226+ 234 657 £ 680 64+ 64
11. Crab 223+ 525 15+ 38 64+ 159 03+ 09
12. Cuttlefish 485+ 7.7 07+ 11 156 £ 235 08+ 13
13. Hairtail 512+ 478 03+ 08 129 = 123 09+ 09
14, Filefish 054+ 254 08+ 32 28+ 127 03+ 11
15. Mudfish 098 = 4.38 74+ 338 29+ 13.2 01% 06
16. Sand eel 016 = 0.67 02+ 08 06+ 25 01+ 02
17. Shrimp 015+ 0.53 07+ 10 35+ 54 01+ 03
. Fshoud . .....286F 443 | 13x 25 31 83 01x 04
Fishes & processed foodstuffs 81.1 + 83.2 170.2 + 127.1 115+ 85
19. Brown-seaweeds 17.12 £ 15695 15,6 £ 147 169.5 = 161.3 02+ 04
20. Green laver 633 9.02 57+t 84 57+ 84 01+ 02
Qlover .33 200 | 102% 78 15x 831 1= 10
Seaweeds 316+ 21.3 286.5 + 1925 1.7+ 10
22, Chinese cabbage kimchi Kimchi 6290 £ 36.68 295+ 17.2 188.6 + 110.1 13+ 06
23. Radish 30.72 = 23.40 80x 60 65.1 £ 50.0 01+ 02
24, Bean sprouts 16.16 = 12.48 52+ 38 345+ 272 09+ 07
25. Dried chinese of cabbage 2131 £ 1855 705 = 624 59+ 52 04+ 06
26. Spinach 7.66 = 791 30x 30 37.6 £ 394 01+ 03
27. Young radish 611+ 7.96 150 196 165+ 215 0.1+ 02
28. Leaves of sesame 060+ 143 1.6+ 26 24+ 47 00+ 00
29. Dried radish leaves 1413 £ 13.06 55+ 50 292+ 277 01+ 02
30. Lettuce 835+ 828 45+ 4.6 19.7 + 195 00+ 01
31. Red pepper leaves 172+ 406 356+ 84 13.6 + 323 00+ 0.1
32.Pumpkin 1180 1218 | 67= T4 .. 227+ 245 | 00% 01
Vegetables 153.2 + 88.2 436.2 = 186.1 37+ 16
33.0mnge . _.._..__.783zx 5984 | 109% 83 13151006 | 06 07
Fruits 109+ 83 131.5 = 100.6 06+ 07
34. Milk 86.91 + 104.34 91.2 = 109.5 128.6 = 1544 26 £ 3.2
35. Yogurt 3717 £ 49.82 144+ 194 48,1 = 64.8 05+ 09
36. Cheese 074+ 398 53+t 294 06+ 33 01+ 10
.dcecream . .........38% 89 | 47x 109 53% 126 | 01 03
Dairy products ”5'?222;5'9 1829 = 174.0 36+ 36
38. Sesame 513+ 3.18 58.1 £ 37.2 232+ 148 10+ 06
Sesame & Nuts 58.1+ 37.2 232+ 148 10+ 06
39. Soy sauce 471 = 297 1.5+ 09 277 = 187 02+ 04
40. Hot pepper paste 450+ 3.26 25+ 20 177 = 135 02+ 04
41.Powdered redpepper . 480% 332 | 32% 23 1138+ 874 | 07 08
Seasoning 70+ 50 159.5 + 116.0 14+ 10
42.Coffee 5620+ 7544 | 65+ 87 06+ 586 01% 03
Beverage 65+ 87 406 = 54.6 01x 03
Total (mg/day) 512.8 + 224.7 1732.6 = 610.1 39.9 + 14.8(g/day)

Vegetable Ca : Animal Ca = 61.1: 38.9

mean *+ SD
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Table 6. Correlation coefficients of BMD with general characteristics & reproductive factor

BMD Age Height Education Menarch age Menopause duration  Number of siblings
BMD 1 -0.355"""  0.167° 0272" -0.240"* -0.283™" -0.193"
Age 1 -0.341"*" -0.277"*" 0.119 0.823*** 0.440™"
Height 1 0110 0.008 -0.263""" -0.273™"
Education” 1 -0.019 -0.151 -0.187"
Menarch age 1 0.152 0.085
Menopause duration 1 0.379™*

Number of siblings

1

*: p<0.05, *+: p<0.01, *++: p<0.001 by Pearson’s correlation coefficient test
1) Score () illiterate (0), primary school (1), middle school (2), high school (3), over collage (4)
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g ALY SvaE AT g™o] Ytk B
o] weh(Chiu % 1997) FIE °|& AFoz AH=HE
A HAHZE At AEe] A XRS5
7, 7ol & dAs 2 dFste e fst
INFE B AL Wit
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1) 22T AU ARG R M0 ARt AT

FAF gAY 2dsg 99, A%, 89, 249, 9
ZA713E ARAg7Ee] ABEAlE A9 E ZI= Table 67
Ed gl

&2 A AZ = 0.167), E-&FF( = 0.272)2
UES} 2t okl AHdE R (72 p<0.05, p<
0.001), Yol(r = —0.355), 273493 = —0.240), H7
717Hr = —0.283), AAF (@ = —0.193) & TUE 29
A B3E 1o (0.001 <p —p<0.05) 71& B1E(Son &
Lee 1998; Yoo 5 1998) 3} v|3t AnE )

2) 2UEY UEY AFY HATU YEEW

2} A 24 FANE AABT 2R 4o

Table 7. Correlation coefficients of BMD with the amount of ste-
amed rice, soybean, radish consumption

Amount of consumption

BMD
Steamedrice Soybean Radish
BMD 1 -0.199* 0.187 0.158"
Amount of consumption
Steamed rice 1 -0.347"** -0.008
Soybean 1 0.041
Radish 1

*: p <0.05, *+: p<0.01, =»*: p <0.001 by Pearson’s correlation
coefficient test

A FAA FAol A= AT Table 79 A8
B dAfoMs 2] A U 39 4B EC =
-0.199, p < 0.05), 5@ =0.187, p<0.09) & F(r =
0.158, p <0.05) $H= 42 434S YePich

29 79 ZEdEto] W gyitely Aol acid
34 434 (Choi 5 2001) W&l Zo Tt wjidel] 4
e 71 F e TFAE AAE F QAo A AR
The o] AFFo] BE A4 HIRke) 73 oS Agls)
Al o] FE 349 2RE & a3 Wl (Wea
ver 2001)Wi# 2% HQIr}. Banibridge $(1996)2 o}
oAl & A2lgde FE¥E o HPTH L} S7HEd
O|ZAL Cadl Auld 2y WFoz neltty Ryl
el A1E ke AY SR AMAFAY NKE
3= 971 woo R AAFAH Y vegeterian diet=
SUEE Ay B st (Chiu 5 1997). wet
A B QoA YERG & AT I 7k &) A
A= & AFF AT & dF3o] @2 Algo) 7
A He AR 34 Qe AAE BAch

o A ZadEgo] o 2 AEFL opiANL dF
19 Aeox] H4A & & ol ZEAHe 718k &4
7} BA) Usgkony IngRzAH2001) oM E FERY o
= kg A3 o) F4AE 10898 Bt = T
749 NEA duAy) g FoFdoln BEA Bl



Table 8. Correlation coefficients of BMD with calcium, potassium, protein intake from each foods

BMD

Cdlcium intake

Potassium intake Protein intake

Brown seaweeds Bean sprouts Steamed rice Roasted pork
BMD 1 0.247"" 0.254"" -0.189" 0216
Cdicium intake
Brown seaweeds ] 0.450™*" 0.057 0.068
Bean sprouts ] 0.100 0.218"
Potassium intake
Steamed rice 1 -0.018

Protein
Roasted pork

. p< 005 *+: p<0.0]1, *+x: p<0.001 by Pearson’s correlation coefficient test

o] IZERTY delo] Hed vla) T Ay olaE
2h2 (isoflavone) = ¥-5-3k1 Qo] &9 Zg £58 AN
o724 fosk 238 Aok gHA (g3 1999),
72 AFHNEr EUR 42 #AE Uehd FoF
AtgEh =3 B ATedAE ] QA% uiF AHF
7l &9 ABBAAE BIO T2 (r = —0.347, p <0.01)
Bl AHEe] 9855 diFe) AFEe] 42 o] ¥ A4
ol YT} S0 AABAE B ¥ 2oz e

3) SRk AEY A UR, DUME MATFNY HHTTY

ZAL didAte] 2uTe) AEE 2 2F, did A3
23lo] AReAE AuEW Table 83 ot vd, It
E2RE A3k 24s TULS 7 o) AnuAE
et (ZHr = 0.247, p<0.01, r = 0.254, p<0.01) &
2R AHe= 2ES TUEY 29 AAAAE vE
Wouk(r = —0.189, p < 0.05) AL BATFO|Z2E
AFshe dlEe okl ARTAE YeRAtr = 0.216,
p<0.01)

£ dFoMe vd, FUE 59 Az A Zaol
U5 ko ARAAE ¥ Y=, Heaney & Weaver
(1990)& QA A& Fsto] Ax9 g Frgo] ¥
ddy Busigich & ALY AEF F5ES 50%01730)
9o, Weaver & Plawecki 5(1994) 2 F4to] @2 A
FAF(ETE 5.1%) & AT FE JAF 5 A8 59,
AL (58.8%), BEAE(52.6%), 53U (53.8%), 3
(51.6%) 9 Z4 F5&°) Fo Busgich

B ATelire oz sk ZEY AF%l =
Ao}l Ho] FAPAE He, AL o2RE AFs= ZF
9 HHB SUEE 49 4EFAE B3idx ¥ Choi
(1999) 9 dtobe Ak S B

T3 B FAkA Six| 7] 27|28 AFshe &
o] FUS o] A4# BAS U=, ST

Table 9. Stepwise multiple regression results for BMD with inde-

pendent variables R? = 0.3032
Independent variable B SE F-value p-value
Age -0051 0011 1854 0.0001
Brown-seaweeds Caintake  0.009 0.006 221 0.1392
Menarch age -0.138 0.051 7.38 0.0074
Radish consumption 0434 0.186 543 0.0211
Roasted pork protein intake  0.114 0051 500 0.029
Steamed rice K intake -0.002 0.001 491 0.0282
Education years 0234 0113 429  0.0401
Soybean consumption 0277 0136 414 00436

3 Ao gt A= Ahite A3y} 9k Messina
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