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Factors Affecting Bone Mineral Density in Korean Women by Menopause

Hye-Bok Na'
Department of Food and Nutrition, Seoul Women's University, Seoul, Korea

ABSTRACT

Bone mineral density (BMD) focus one’s attention on prevention effects of osteoporosis. This study was conducted to
investigate BMD (lumbar spin : L2 — L4, femur neck : FN, femur trochanter : TR, femur ward’s triangle : WT, wrist)
and look into the factors that affect BMD by menopause in 89 nonsmoking healthy Korean women (40 — 60 yr) . Anthro-
pometric index and body composition, nutrient intakes, osteocalcin and total protein, albumin, total cholesterol, triacylgly-
cerol and calcium in serum were determined. Body fat mass, diastolic blood pressure and serum cholesterol concentration
of postmenopausal women were significantly higher than those of premenopausal women. FN, TR, WT, wrist BMD of
postmenopausal women were not different from those of premenopausal women. However L2 — 1.4 BMD of postmeno-
pausal women was lower than that of premenopausal women. Significant positive correlations were found between L2 —
L4, FN, TR, WT and weight (r =0.44, r = 0.64, r = 0.58, r = 0.57) and significant positive correlations were found bet-
ween FN, TR, WT and BMI (r = 0.54, r = 0.45, r = 0.54) of premenopausal women. Whereas significant positive corre-
lation was only found between TR BMD and weight, BMI (r = 0.38, r = 0.29) of postmenopausal women. FN BMD and
WC (waist circumstance) of premenopausal women were found significant positive correlation (r = 0.35) whereas L2 —
L4 BMD and WC of postmenopausal women was found significant negative correlation (r = —0.31). In premenopausal
women, differences of bone BMD were not shown by exercise and alcohol drinking, but in postmenopausal women,
significant difference of FN BMD was shown by exercise and alcohol drinking. These results suggested that by menopa-
use, effects of weight, BMI, WC, exercise and alcohol drinking on bone BMD were different. Therefore, by menopause,
we should consider the different ways to increase the bone BMD according to different factors. (Korean J Community
Nutrition 9(1) : 73~80, 2004)
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Table 1. Characteristics of Korean women by menopause

- Premenopausal Postrenopausal
Characteristics o P

(n = 41) (n = 48)
Age (yn) 45" 50
Height (cm) 156.7 £ 5.1 1586.6 + 4.12
Weight (kg) 56.7+74 575t 67
BMI (kg/m?) 232+ 3.1 230+ 3.0
Body fat mass (kg) 16.3 + 3.9 20.4 = 29.1*
Percent body fat (%) 264 + 4.8 27.6 £53
Fat distribution 0.85+0.04 0.87 £ 0.04
Obesity 1143 + 11.5 1156 £ 14.5
D'ng‘szutr’;oi’r:mHg) 1232 +157 1264+ 237"
Systolic blood 834+ 129  832+138

pressure (MmHg)

Waist circumstance 2908+ 2.4 299+ 26
Hip circumstance 379+ 1.9 3756+ 23

Voalues are Mean = SD
1) mean, *: p<0.05

Table 2. Nutrient intakes of Korean women by menopause

Variables PreTr:arlo;)]c;usol Postr(r;ezodcé?usol
Energy (kcal) 12919 £ 477.7 1396.2 £ 476.1
Protein (@) 46,7 £ 20.5 568 + 233
Lipid (@) 356 £ 206 335+ 199
Carbohydrate (@) 1945+ 809 2188+ 79.2
Ca (mg) 316.6 = 128.0 4363 +177.7°"

P (mg) 467.1 = 205 567.8 = 23.3
Values are Mean + SD
*xx. 0 <0.001
Yok F Fhel Zpolvt gl W, £57] AL HA
F AP oA FdR oz wA vebeth Ty 1 %
£ 126.4 mmHg® A4 el gk A AZE
B8 2 A7) dREe kit 37} # 4 9o,
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= = . Table 3. Serum nutrients of Korean women by menopause

A7 A - Foll wpE A3l B4 28 E Table 3¢l A
" oa] ° N —'—oj:‘*— ff} “j L/:‘ ao ei ]‘_ ] ] Variables Premenopausal Postmenopausal
stttk A Uil 2 gid FAAAALY v F (h=4D (n = 48)
0ol o AQl Aol giglen, B A4 %*401] &g Abumin 43+ 08 53+ 65
Holck. W7 F o2y 9% TYrHE wr 1882 Coloum 83x 13 84 09
mg/dIZ #7 A AAEe] 2k 169.2 my/diRt} fojHos Z’;’*‘T‘”t | ]62; N 2;; ]82-2 N 4:;

olesterol 2=+ 27 2+ 41,

w0} = O ZAl Bl stk }3
EQk 2G5 5T A Hael sigEe) 1193 o Triacylglycerol 77.4 + 60.2 96.9 + 50.4
AE o R g B AT EAof BE o) Values are Mean + SD

UH o MBS A, B, Y FexeE PO
T= A2 dA-E ddEe] ook B 47 Ax w7 & Table 4.BMD and serum osteocalcin of Korean women by meno-

= - 251 3 - pause
S x}]x]ﬂ%{ +57] 2 (Table D, 9% FAzHE Variables Premenopausal  Postmenopausal
(Table 38 ¥EE 74 A A=A v|zgdh& o F4 (n=41) (n = 48)
0F o} B|E 7 gSo) A W) ARy Qo H - 1.02 +0.13 0.95 + 0.12"
FN 0.85 = 0.12 0.82 £0.15
)\45 Al 2} §]. A3} ul =20 A A

o F o4 : )\E’ WA dge dBgel A A o 068 + 0.10 066 + 008
dut v ¥ Skt WT 071 £0.14 0.68 + 0.11

4) A9} Osteocalcin 5& Wirist 0.61 £ 0.05 0.59 + 0.05

Osteocalcin (ng/ml) 4.39 + 296 9.88 + 6577

u}]?ﬂ A - Foll g2 diidrte] ZUE$} osteocalcin®] &
€ Table 4] Zﬂ’\lOPﬁ‘:} tHE R, A, gE

Values are Mean + SD
L2 — t4: (Lumbar spin 2 + Lumbar spin 3 + Lumbar spind) /3, FN:

femor neck, WT: ward’s triangie, TC: tfrochanter

TRSEY, €59 BUEE T 20 4999 AIE

i

*: P <0.05, #x: p<0.01, **=: p<0.001

Table 5. Pearson correlations between BMD & osteocalcin and anthvopometric factors in premenopausal wormnen

Body fat Percent body

Fat

Variables Height  Weight  BMI mass fat distribution Obesty BP1 BP2 wC HC
2-14 0.34 044" 031 0.34 017 0.03 0.27 -028 -0.16 020 0.8
FN 0.31 064" 054" 0.38" 011 0.13 0.40" 013 013 035 034"
TR 0.34 0.58""" 045" 0.30 0.03 0.02 0.34 003 008 021 023
WT 0.18 057" 054" 0.33 010 0.16 0.44" 011 009 030 030
Wirist 0.12 0.06 0.00 -0.07 -020 -0.16 0.06 -033 -0.16 -006 004
Osteocdlcin 0.03 -0.25 0.02 0.12 0.05 0.06 0.11 007 005 002 -0.16

BP1: diastolic blood pressure, BP2: Systolic blood pressure, WC: Waist circumstance, HC: Hip circumstance
* P <005, ++ p<0.01, xx+: p<0.001
Table 6. Pearson correlations between BMD & osteocalcin and anthropometric factors in postmenopausal women

Variables Height  Weigh  BMI B‘::c‘;sfsc’f Percef'; body dis Trfg’: ion Obesty BP1 BP2 W  HP
L2-14 0.32" 014 -004 -019 -0.10 ~-0.19 -006 -0.16 -003 -0.31" -0.09
FN 013 0.14 0.07 -0.04 -0.03 ~-0.03 0.06 0.06 005 —-0.06 0.08
R 0.18 038" 029" -001 0.13 0mn 0.24 015 033" 015 028
WT 0.15 -004 -0.11 -0.09 -0.21 -0.24 -0 009 020 -026 -0.06
Wrist -0.11 -013 ~-0.07 -0.15 -0.11 -0.08 -002 -000 011 -026 -0.15
Osteocalcin 0.01 0.02 0.02 on 0.09 0.03 0.05 000 005 -002 007

BP1: diastolic blood pressure, BP2: Systolic biood pressure, WC:
*: p<0.05, *+: p<0.01

Woaist circumstance, HC: Hip circumstance
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1993), B3] #4 & 0k A& vla] nf
E A¥A A3} (Holbrook & Barrett—Connor 1993).

A7 Aol 722 estrogen©] ‘daelM ERIE AT,
ﬁﬂﬁ Lol = a2 7)ol E3Ee] estrogend) FH F
12 BAlo] B BAlo|A androgen U HIAEAHE &

st A T2 A A A JAEE E AE
&R AgE A AESHQ &S sth(Aldercreutz
5 1994; Ohta 5 1996; Raisz 1984). B3 B]vig o]
sex hormone—binding globulin®] X7} Wolx| 11 Hg
estrogen®] H&°] © ZolAal & ZAL estrogend 9
S wo U F (Gordin 5 1973), ¥ U&e AF U BMI
o} WS o] QS HofErh Tt $HH 7o) H

o) we} F-2lo)X androgend ¥ o] ASFHEE es
togen© 22| HMEE 7|tk & 4= §Itk(Nordin 1985; Wild
5 1987) & A= Aok 7|& Asliske €8] & A7 4

& T oldEte #73 A Y o U9a 3 d73 F AdAME AET BMIE dEAE SUE
§ BRG] e Ao AT oARE o] AQ o] AHEE 2w, AR, vivkest
AR, HEe} sUeele] BEde HA F oY FUE] #FAL AR F MM E B AdSich
AqME E 7 L, H73A 4 dEB TG REES e edsl SUESe] AIEE A3 A - Fol| wjet A
CAlzZb Bwe) B oke) Aede Bt olg Are Rk HAA ow oA ol slelgEls
AFLe B2 5¢ JlelEz BAYa BANS & 93E) TUDd §o9 o AE oln Yoy o
26(Choi & Jung 1998; Holbrook & Barrett—Connor % & oJAdol|A 9lolA] Eﬂalﬁﬂli oFF Furel @
Table 7. Pearson correlations between BMD & osteocalcin and plasma biochemicals in premenopausal wormen
Variables Serum
Albumin Calcium Protein Cholesterol Triacylglycerol Osteocaicin
12-14 -0.05 -0.25 -0.16 -0.17 0.26 -0.25
FN 0.22 0.03 013 0.05 0.18 -0.08
R 0.15 ~0.12 0.08 -0.09 0.06 -0.17
WT 0.28 0.08 021 0.04 0.02 -0.17
Wrist 0.17 0.70 0.32 0.86 0.94 0.01
Osteocalcin -0.54"" -047" -0.71"" -0.35" 0.21 1
Values are Mean + SD
12 = L4 (Lumbar spin 2 + Lumbar spin 3 + Lumbar spind) /3, FN: femor neck, WT: ward’s triangle, TC: trochanter
*: p<0.05, #+: p<0.01, ++x: p<0.001
Table 8. Pearson correlations between BMD & osteocalcin and plasma biochemical in postmenopausal women
. Serum
Variables
Albumin Calcium Protein Cholesterol Triacylglycerol Osteocalcin
L2-14 -0.14 -0.13 -0.14 ~-0.26 -0.17 -0.00
FN -0.06 -0.07 0.13 -0.05 -0.02 -0.22
R -0.14 on -0.19 0.10 0.09 0.21
WT -0.06 -0.02 -0.09 -0.03 -0.12 0.01
Wrist -0.13 -0.09 -0.06 -0.07 -0.09 -0.315
Osteocalcin -0.16 -0.10 -0.12" -0.00 0.09 1

Values are Mean + SD

L2 — L4: (Lumbar spin 2 + Lumbar spin 3 + Lumbar spind) /3, FN:

=x: p<0.01

femor neck, WT: ward’s triangle, TC: trochanter
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Table 9. BMD of premenopausal women and postmenopausal women by health-related habit

Premenopausal (n = 41)

Postmenopausal (n = 48)

Exercise Yes No Yes No
2-14 1.05 £ 0.11 1.01 £0.16 096 £ 0.11 092 +0.12
FN 0.86 + 0.09 0.85x0.14 0.83 = 0.08 0.81 £ 017"
TR 0.69 = 0.08 0.68 +0.13 0.67 £ 0.06 0.65 + 0.08
W1 072 £0.12 071 £ 017 0.69 £ 0.12 0.65 = 0.10
Wrist 0.60 = 0.04 0.61 + 0.06 0.59 + 0.05 0.58 = 0.04
Osteocalcin 3.57 +216 5.60 + 3.87 10.26 = 6.91 8.10 = 5.61

Alcohol drinking Yes No Yes No
12-14 0.61 £ 0.05 0.60 + 0.05 092 £0.12 095 +0.12
FN 0.71 £0.12 071 £ 016 0.79 £ 0.26 0.83 £ 0.09""
TR 0.67 = 0.09 0.69 £0.12 0.66 = 0.07 0.66 = 0.07
WT 085 0.1 0.84 +0.13 0.69 =013 0.68 £ 0.1
Wrist 1.05 £ 0.12 101 £0.14 0.60 = 0.06 0.58 = 0.05

Values are Mean + SD

L2 = L4: (Lumbar spin 2+ Lumbar spin 3 + Lumbar spind) /3, FN: femor neck, WT: ward’s triangle, TC: trochanter

* p<0.05, *x: p<0.01, #++: p<0.001

318 Fol3t 29 S Btk B 97 A3 estrogen
U7 58 HA Sl dlHE &) 753 Ho F
2 fdgo] B 2F oA & &Ho] ©7] wie
(Bevra % 1988; Riggs 5 1986), 57 ¥ s&&# =
7he ZNHARQl W A7FE A 4 Qi)
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2 A7 23 AA BT SUEe] 3hgde 94 A -
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(Yu 5 1998). 12y &%
CERERRE B S
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1998). wizbA Zgd] JFHFE

o gaEo) Be #5 S A5BE Ta & o of
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3) HyHH ¥&| S8 BMD

H7 A - F AGdEolA oA A3EAE 48 53 5,
L3 okF AFHrt Y% 9 osteocaleine] T]X
& Table 91 AAIEH3ATE
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