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Effects of Dietary Calcium, Estrogen Level and Physical Activity
on the Bone Status of Pre and Post Menopausal Women

Hye-Kyung Kim
Department of Food and Nutrition
Ulsan University, Ulsan Korea

Abstract

This study was intended to investigate the effects of nutritional, physical and environmental conditions
on the bone status of 102 pre and post menopausal women living in Ulsan area. The results of this
study are summarized as follows . when subjects were classified into two groups by bone status, there
were significant differences in age, calcium index, serum estrogen and physical activity between two
groups. Average daily calcium intake of subjects was 682.9 (149.2)mg, which is almost same as RDA,
but 41.1% of the subjects consumed calcium below RDA. Calcium index(p<0.05), serum estrogen(p<0.
001), physical activity(p<0.001) of poor bone group were significantly lower than those of good bone
group. Although there was not a significant difference between bone status and other influential factors,
such as family type, skip meal, alcohol drinking, smoking and BMI, each has been shown to have
an effect, if slight, on the bone status.
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Table 1. General characteristics of subjects
o Varlables - - Croup B : E I*;req{léncy (%)
Age (yr) 40 - 49 33 (324)
50 - 59 37 (36.3)
60 - 69 32 (314)
Education none 18 (17.7)
elementary 21 (20.6)
middle school 39 (38.2)
high school 24 (23. 5)
Income below 500,000 ’ 13 (127)
{won,month) 510,000-1,000,000 51 (50.0)
1,010,000-1,500,00 22 (21.6)
over 1,500,000 16 (15.7)
Famxly Vtypem” ) 7  alone 3(29
nuclear 5 (49
extended 94 (92.2)
Total N ) I ’ 102 (1000)
F 539% 7} TR FEF ot kalgire] th A S E 33.3%"ko] 7} 9lg] on TH Eo|r)
Foodded o)w AT FHE dfter ¥ o} "ale] glokyh 7k 520%, 14.7% 2 vhep
A A Hop 47w dpebud 2l Hq) vha] o ababe] A kel el A - 4ghg af
2ol 5 Hglch(Table 1) 4= 21} (Table 2).
2. AlEE 9 HZ B2|4AE) 3. P MEAE
Alatel FRAMANA AAE XU A7) FA b HaF 19 Ak AHege 7
55.9%, 7HF(5 23] olsh)o] 343%, AF (F o] Z Ao g EHWa A @ gl odek
33 o]4h)glclzl 98% & lelylom, A4 Aeka) vl wgk W E-8-2 Table 33} 4} od=f
o Al Al 8ol 1) 4 (51.1% )2} o] o3} A71ee 7 15718Keal 4] A AHeke] 78.6%
(200% )7} AFEReldch e 71 FU dasta 9lew o= H FWve oA xeg
Sl A3 ARk 63.7% 7 uhAlA] odas Aro iz @ A T(14430Kcal) o Bl isl 2w
AE ¥o| o}z FdE o]wm 9] % A4 of 7k A vlehdo, nhabxlg S F *J-_; Gia
wlgol slapel wlal wtEE oF o sdch Aol el ol 4] 2] e B 4] 4 wF(1513.5Kcal) 3=
Sel Faly of ol A= 7} 7F T35%, 84.3 Wl 22gh g Boloh Hek olsly A 3eln
%7F A b AoE Py of BN iz ook gkl wlelnl A, elWEehdl,
ol & 52.0% 7} s olal e, ok T Al vholobile s vhepbyha, chE s
el A Eek djbAdshAl, Fsef welsdrh Hog wi Py o)4e HHs: Ao
wgk webniAv} of of A —4 L2 667% 7} 847 vhebypel gk AAreE o)shs A#H sk vl &2
orokzmk vie A= dh, H, H&, Bokda] & vleln) Az} Al o dR1e] 824% & A 7L w
A7gREAES A3 hl stadeh. A7l o gt obal, chge] vholop4l, ghwd Al )y rebul w
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Table 2. Food and Health habits of subjects

Characteristics Group Frequency (%)
Meal mate ' with family 87 (853)
alone 15 (14.7)
Skip meal none 57 (55.9) 7
sometimes 35 (34.3)
often 10 ( 9.8)
Milk intake none 65 (63.7)
(cups,/day) one 33 (32.3)
two or three 4 ( 40)
Drinking alcohol none 75 (73.7)
Sometimes 25 (24.5)
often 2 (200
Smoking none none - 86 (84.3)
( packs,”day) half 12 (11.8)
one or two 4 (39
Health concern none n 15 (14.7)
moderate 53 (52.0)
much 34 (33.3)
Total 102 (1000)

Table 3. Average daily nutrients intake of subjects

% of subjects

Nutrients Mean (SD) % of RDA
below RDA

Eneregy (Kcal) 1571.8 (214.4) 78.6 88.7
Protein (g) 56.1 ¢ 11.7) 93.5 66.7
Fat (g) 311 ( 11.5) N.A N.A
Carbohydrate (g) 266.8 ( 31.8) NA N.A
Iron (mg) 145 ( 2.8) 144.9 5.9
Calcium (mg) 682.9 (149.2) 97.6 41.1
Vitamin A (RE) 574.1 (146.7) 82.0 82.4
Thiamin (mg) 1.01 € 0.12) 100.9 38.3
Riboflavin (mg) 1.13 ( 0.25) 94.1 58.9
Niacin (mg) 11.7 ( 3.10) 89.9 70.6
Vitamin C (mg) 55.0 ( 15.7) 100.0 54.9

N.A [ not applicable
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Table 4. Mean values of height, weight and BMI of subjects by age

Age group
T T40-49 50-59 60 - 69 ol
Height (cm) 1580 (36)" 157.8 (4.3) 1514 (4.9) 1557 (52)
Weight (Kg) 56.6 (7.6) 574 (7.7) 555 (8.7) 565 (8.0)
BMI (Kg/m?) 227 (27) 230 (2.8) 24.2 (35) 233 (3.1)

a: mean (SD).
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Table 5. Urinary Calcium (Ca) and Hydroxyproline (Hpr) ratio with Creatinine (Cr)

B 7 Mean (SD) Normal range
Urinary Ca,/Cr 0.15 (0.15) 0.06-0.45
Urinary Hpr,Cr 7 0.014 (0.013) { 0.017
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Table 6. Mean values of Hpr,/Cr by variables.

Variiérti)iés - Group ] F requehé}{ : ) HbryCr
' Mean (SD)
Age(yr) 40 - 49 33 0.013 (0.017)*
50 - 59 37 0.010 (0.008)
60 - 69 32 0.018 (0.010)
Drinking o none o B 0014 (0.014)
sometimes 25 0.014 (0.008)
7 often - 2 0.011 (0.004)
Smoking o "~ none 86 0013 (0.013)
(packs,/ day) half 12 0.015 (0.006)
one or two 4 0.011 (0.004)
BMI (Kg,/m*) {20 12 0.016 (0.005)
20 - 25 65 0.014 (0.006)
> 25 25 0.012 (0.007)
s p<0.05. - o - R - ) -

Table 7. Mean values of variables by bone status

Bone Status

Variables  Good” Poor” F value
77777 (N=71) - (N=3D

B ‘Mean (SD) Mean (SD)

Age (yr) 534 (8.2) 58.1 (9.2) 6.47*

Ca intake 684.1 (151.3) 680.1 (148.9) 0.01

Ca index 744 (15.9) 67.3 (17.6) 3.97*
BMI (Kg,/m?® 236 (3.0 226 (3.2) 2.42
Estrogen (pg/dl) 90.7 (85.1) 304 (37.3) 13.9**
Physical activity 0.56 (0.14) 0.46 0.09) 14.9%*

a) Hpr/cr<o.017. b Hpr/(ibbbl?. - ' o -

*n<0.05. **{0.01.

Table 8. Correlation matrix between variables

Ca Ca Physical
Hpr/Cr Age BMI . . Estrogen .
intake index activity
Hpr/Cf B - - v - -
Age 0.2022 1
BMI -0.0903 0.15831 1
Ca intake  0.0757 -0.1969 0.0428 1
Ca index -0.0377 -0.2091 0.0430 0.2980* 1
Estrogen -0.2874* -0.7281**  0.0240 0.1504 0.2036 1
Physical -0.3436**  0.0712 -0.1098 -0.1332 0.1238 0.0755 1
activity

* PQOL. ™ POO0L



48 A ¥ A Holr ol b iER @S
R o Ak F Al el el Ads EFSRol] 200~300 SF 72, 3%(34-118%3) o i vlelytow] o= o
mge] el & L tes] ] A o) Aabpkel Al Al A A G E vl d ¢
Fo2] o} el 4 PSR A R R oldvh, &1y of mERA §uke it 729pgS
21 A SR ke v} ol x el 4 A ele)e] wbnpvlElelicl S Ad e A
FHAew $He s dbshEe) Fumob  F7h0530E O MAR FERES ehE e
oEhg R Ehal lub 2 ol i gk vhebykoh
Wak b e Rkl of sl 3uEA(0.35, 0.50, 0.75) & 7b el Gk kA ke el o] At Aol Az elF,
e I 1 B L %1] T 0538 e, ol mEed ghef g el
vhs} A dhe] FE- gt dli Alos Ll’ﬂ” frel#lal gk E soodch F odde] &
o, AR d el vaskel S “H el At A g Al v W2 i, el E Bl gkl
FEAr=-0.34,p<0.001 Medvh & 3hgeke] Lo f, ghguko]l A Sfoll A wI el b
G e ) vl elelyhg ok glalvh el A vhepybo) T199) g]le R A FFet F
o], mjukd) . A e 7S e 7] Al 2 1 o
D lebrals 37 L MR, AATE, TheE A, A
) it AR Byl vl E fo) ¥ e o] #ut
s el o] S vl R jEbael e 7 ) ,
) ek Fols ebrledi: el EA kel v
Bl vbRde), A e wpE o o ! } )
B o 7o i v}elbykar, F 7}l 7.9} H A
UH _l,!_lﬁ H]%‘ “101‘9] ’}],‘QA ol 04 OL} ’é xl]r’,\u’{‘-o] R £ } }M 1=, }' Tw el } a’
7 ) & dhrieke AL FAAAL S5 AR
Al o gk 7 Eke wol Ty 7} )
- B ) ELuir
Mol afd= A L} }ML}
o i} : ol Axp ke AR M oo AHVE AT
d9-Hrp xge
o] ME&e E (g AHFoE o R
el ob o] Lbr i o i hebybeh, A Aled ol 4] 1 158 7k O ot |
N ) grefe] bR ubviglel FAEAe] A H
Halg shbaledir 4 gmo) shiz gl u e
! R : = T8 o] olrh)kElv 031‘:.’1{18‘_} R
o7} o] me Ao L}”L}}] ﬁ-k] 1301] ’\]{}J"}Q] I ]‘_ | ° } ]47] H l & AL =8 u'r] ]’
1o elp } ASr Aol AlAl shg ek A H v Eele] F o)
o Ao vl
e gelo] dd w Ade Agas Azatels)
dAastelal shdick
Zd =2
—
g o #®
G-l 71ekis 40-604 o) Al A G ARk
o] 4 1027 9 oAb o il ar bl 2] vk ul eofe] 1) Schlenker, ED. Nutrition in aging, Times Mi-
] Z oAbkt rror, Mosby College Publishing, 3-20, 1984
el w9 sasel, A 2) olalw, 5041 HF Frlwd ubw wel
Helele 4834 elch. it Al AF bt 1994+ 8% 20
155.7cm, 56.5kg e 4] &harel SR Aol wlE 3) Orimono H, de Souza AC, Ouchi Y, Naka-
sabe vl zeslel i, Age EA vlebwdch mura T, Shiraki M. Skeletal Tissue and Nut-
BMIs: 33 23.301¢] oul, el o] Z7halel wpe} rition in the Aging Process, Nutr Rev, 50(12)
vl uki 7b &vpskel ol 1 382-384, 1992
19 3 3F 2 Al 3 ake 6829mg e A] A 4) Anderson JJB. Dietary Calcium and Bone
(700mg) 3+ #198] wiszsbAl clepwboh g Mass Through the lifecycle, Nutr Today 25
Zol) 2] YAFEF o] 8% 4] 3 shi= vlfo] 41 1% 5 (2) 1 9-14, 1990
vhebuba] B oAb Ak ape) ubd b Al 5) 841, oA, sigbd, wheaE, AN, &
Feko) AR Aoz Arhxlch bF e A Srol Ajel ki o) vl oy kel sl & ]z



Vol. 4, No. 3(1994)

6)

D

8)

9

10)

11)

12)

13)

14)

15)

16)

31(12) : 11-16, 1988

Nordin BE, Williams R, Marshall DH, Galla-
gher JC, Williams A, Peacock M. Calcium
absorption in the elderly, Cacif Tissue Res,
21, 422-429, 1975

A7, A%, A5 dr] A4 24
Aol Q& viAEe 8l #F A,
&= o k3] A, 24(4) : 30-39, 1991
ol¥A, AFA, HAS. AAF 49 F
o] W FFa AN 4F, &
=9 F8t3] =], 25(7) : 642-655, 1992
e, F&3, AR, A5 o2y
5 FFgiFe] HANF A9 HAw
Aol v X o &, ghatod oFahE] A 24(2)
: 114-123, 1991

A3, A3} TAA R AFIE e
o} d Ao B3 AT, R, 21
(1) : 12-22, 1988

AFE. ko dFAg ool d¥Fge
FE B A e ADFA A, Al
E=EA, Al 23], 443, 1985

HeA, HAo)F: oA A W g
ZAe el FUre] AudAd FI AL,

AM e Y HAleE, 1987
FAE, Ax3. g5 xale Arpl o]
FAU T vlR)= ¥ FI AT,
¥3red F3t 3] =), 21(5) : 333-347, 1988
9%, JdEx. A A kg 44 7
AZpddel @3 A7 1. A4, "8k ¥
A, AR F Al 9 wRE, 35
s}zl ], 19(6) : 382-391, 1986
Podenphant J, Larsen NE, Christiansen C.
An easy and reliable method for determina-
tion of urinary hydroxyproline, Clin Chin
Acta 142, 145-147, 1984

ol 57|, A7, o] A, HY. g # A7)
osteopenia #zle] AFAHH 9 AN ZAF
Fool T A, WA A3 A, 35(6) ©
752-760, 1988

17)

18)

19)

20)

21

22)

23)

24)

25)

26)

BEAR, J2EZA 58 9 5] AA AF 449 2R nAe 4% 49

Baran DT, Teitelbaum SL, Bergfeld MA, Pa-
rker G, Cruvant EM, Avioli LV. Effect of
alcohol ingestion on bone and mineral meta-
bolism in rats, Am ] Physiol, 238, 507-512,
1980

Bikle DD, Genant HK, Cann C, Recker RR,
Halloran BP, Strewler GJ. Bone disease in
alcohol abuse, Ann Intern Med, 103, 42-48,
1985

Dixon A St J. Non-hormonal treatment of
osteoporosis, Br Med J, 286(5)  999-1005,
1983

Heaney, RP and others. Calcium nutrition
and bone health in the elderly, Am J Clin
Nutr, 36(suppl.) : 986-990, 1982

Look SD, Harding AF, et al. Trabecular bone
density and menstrual function in women
runners, Am ] Sports Med, 15(5) : 503-510,
1987

Gallagher, Jc, Riggs, BL. and Deluca, HF.
Effect of estrogen on calcium absorption and
serum vitamin D metabolites in post-meno-
pasual osteoporosis, J Clin Endo Crinol Me-
tab, 51, 1359-1363, 1980

Sidney KH, Shepard R]J, Harrison JE. Endu-
rance training and body composition of the
elderly, Am J Clin Nutr, 30, 326-335, 1977
Donaldson CL, Hulley SB, Vogel JM, Hattner
RS, Bayers JH, Mcmillan DE. Effect of prolo-
nged bed rest on bone mineral, Metabolism
19, 1071-1082, 1970

Smith EL,Reddan W, Smith DE. Physical ac-
tivity and calcium modalities for bone mine-
ral increase in aged women, Med Sci Sports
Exerc, 13, 50-55, 1981

Oyster N, Morton M, et al. Physical activity
and osteoporosis in postmenopausal women,
Med Sci Sports Exerc, 16, 44-52, 1984



