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ABSTRACT

This study was designed to investigate the effects of dietary calcium, serum estrogen level
and physfcal activity on the bone status of 116 healthy elderly women living in urban
area. Current calcium intake was assessed by convenient method(refered to as Ca intake)
and calcium containing food frequency method(refered to as Ca index). Daily activity
record was used for the estimation of physical activity level, and serum estrogen level was
measured from fasting blood of subjects. The rate of bone resorption was evaluated by
the determination of hydroxyproline(Hpr) in fasting urine with correction for creatinine
excretion.

The results of this study are summarized as follows -

1) Average daily Ca intake of subjects was 621.4+ 155.8mg, which is above the Korean
recommended dietary allowances. However 44.8% of the subjects consumed Ca below RDA
level. Ca index score was significantly correlated with the bone status(P<C0.05), Ca intake
did not show significant correlation with the bone status although a positive trend of influe-
nce was evident.

2) Average serum estrogen level of subjects was 18.7+ 9.8pg. Contrary to our anticipation,
estrogen level did not show any significant relation to age and bone status.

3) Daily physical activity was classified into four categories by activity intensity : seden-
tary. moderate, active and severe. The average physical activity of subjects belong to moderate
level. and the bone status was significantly related to the physical activity(P<(0.01).

4) Among other influential factors such as age, pocket-money. family type, drinking,
smoking and BMI, there was a significant difference between bone status and BMI(P<0.05).
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5) Multiple regression analysis of variables showed that physical activity has greater effect

than other variables when the entire subjects were taken into account. However, eliminating
the subjects whose bone status rated as excellent(Hpr/cr<<0.009)., Ca index showed higher
correlation than physical activity. These results have demonstrated that dietary calcium
intake is the primary important factor for keeping good bone health and that bone status
of subjects with a sufficient calcium intake is affected by various factors such as physical

activity, age, smoking, BMI and others.

KEY WORDS : bone status - calcium * estrogen * physical activity * elderly women.
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Table 1. Classification of physical activity intensity
by hours of different activity

Physical activity"

Activity -
Sedentary Moderate  Active Severe
(0.35)  (0.50)  (0.75)  (1.00)
Sleeping 8 8 8 8
Sitting 13 10 6 5
Standing 3 5 6 7
‘Walking 0.3 1 4 4

1) Intensity of physical activity.
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Table 2. Average daily Ca intake of subjects by dif-
ferent method
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Table 3. Daily physical activity of subjects by hours

Activity Sedentary Moderate Active Severe P value

(hrs) (n=37) (n=55) (n=24) (n=0)

Sleeping 7.9+ 2.41 8.2+ 1.6 7.8+1.9 - NS

Resting 3.5+ 1.5 3.6+ 1.8 344 1.2 — NS

Leisure work 6.7+ 3.2 454 2.2 5.4+ 2.3 — NS

House work 45426 4.9+ 2.7 5.3+ 1.8 - <0.01

1) Mean+ S.D.
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Table 4. Distribution of age at menopause

Number of

Age(¥r) ) %
subjects

Below 35 1 0.9
36—40 6 5.1
41 —45 35 30.2
46—50 58 50.0
51—55 14 12.1
Over 56 2 1.7
Total 116 100.0

Table 5. Results of urinary Ca, urinary hydroxyp-
roline ratio with creatinine and total se-
rum estrogen level

Unit Mean+ S.D
Urinary Ca/cr mg/mg 0.210+ 0.15
(0.06—0.45)*
Urinary Hpr/cr mg/mg 0.016+ 0.0I2
(<0.017)*
Total serum
pg/100ml 18.74 9.8

estrogen

*numbers in parenthesis indicate normal range
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Fig. 1. Distrivution of estrogen level vs age.
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Table 6. Mean values of Hpr/cr by calcium, estrogen and physical activity status

Variable N Hpr/cr P Value
Ca intake <500 26 0.020 8+0.025 NS
(mg/day) 500— 700 538 0.014 +0.010
>700 37 0.014 +0.009
Ca index <57 37 0.018 +0.022 <0.05
58—176 44 0.015 +0.010
=77 35 0.012 +0.010
35 0.012 +0.010
Estrogen <10 24 0.014 +£0.011 NS
(Pg/100ml) 10—19 44 0.016 +0.020
=20 48 0.015 +0.011
Physical Sedentary 37 0.020 +0.014 <0.05
activity Moderate 55 0.014 +0.017
Active 24 0.0011+ 0.007
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Table 7. Mean values of Hpr/cr by environmental factors

Hpr/cr
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Variables N P Value
(Mean+ $.D)
Age(yr) <64 18 0.012+ 0.007 NS
65—74 65 0.015+ 0012
=75 33 0.0184-0.020
Pocket-money <10,000 26 0.016+ 0.013 NS
(won/mon) 10,000— 29,999 42 0.016+ 0.020
30,000—49,999 23 0.0164+0.012
>50,000 25 0.013+ 0.008
Family alone 11 0.0144 0.007 NS
type with spouse 7 0.021+4 0.006
with children 98 0.015+ 0.016
Drinking none 83 0.014+ 0.011 NS
alcohol often 33 0.018+ 0.022
Smoking none 67 0.014+ 0.010 NS
(PaCkS/day) half 32 0.0154 0.013
one 14 0.023+ 0.030
two and above 3 0.020+ 0.004
BMI <20 22 0.017+ 0.010 <70.05
2025 59 0.016+0.019
>25 35 0.012+4+ 0.07
Table 8. Correlatdon matrix between variables
Hpr/cr Age  Drinking Smoking BMI Ca intake Ca index Estrogen Phy‘51‘cal
activity
Hpr/cr 1
Age 0.10 1
Drinking ~0.00 —0.10 1
Smoking 0.10 —0.12 0.28%* 1
BMI 0.19* —0.14 0.10 —0.21* 1
Ca intake 0.05*  —0.18% —0.07 0.02* —0.04 1
Ca index —0.21* —0.05* —0.24** —0.10 0.15 44%
Estrogen 0.07 0.23%*  0.03 —0.09 —0.01 07 0.03 1
Physical —0.30%* —0.18 —0.11 0.05 0.02 12 0.10 —0.24%* 1
activity
*P<0.05 **p<0.01
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Table 9. The result of multiple regression analysis

834

Multiple R=10.34806

R Square=0.12114

................................................... Variables in the EqQuation «--«-eeoeeeersrsoimaninssinniiiieninias

Variable B SE B Beta T Sig T
Phy. act. —.02079 2.72063E-03 —.27546 —38.093 0025
Ca index —9.49015E-0 4.54269E-05 —.18607 —2.089 .0390
(Constant) .03112 4.43951E-03 7.010 .0000
Table 10. The result of multiple regression analysis for Hpr/cr>>0.008
Multiple R=10.47590 R Square=0.22648
................................................... Variables in the EqQUALion «--«--seeseeersesceemorsmimmmunoirnrmninninnan.
Variable B SE B Beta T Sig. T
Ca index —1.68678E-04 4.702275E-05 —.36556 —3.587 .0006
phy. Act. —.01815 7.19249E-03 —.25723 —2.524 .0187
(Constant) .03917 4.58223E-03 8.548 .0000
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