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Effects of Nutrient Intake and Exercise on Bone Mineral Density and

Bone Mineral Density in Premenopausal Women

Choi, Mi-Ja®
Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

This study investigated associations between calcium intake, exercise behaviors, lumbar bone mineral density (BMD), and bone
mineral content (BMC) among 79 premenopausal women (mean age = 41yr). The BMD and BMC of the tumbar spine (L,- L)
were measured by dual energy x-ray absorptiometry. Nutrient intake was estimated by the convenient method and a quantitative
food frequency questionnaire was designed for this study that included the most commonly consumed foods sources of Ca.
Participants were asked to identify all activities of exercise they had participated in including estimation of number of years of
participation, number of weeks per year, number of times per week, and the number of hours per session. Participants were then
categorized into the exercise group or nonexercise group (control). To meet the criteria for inclusion in the exercise group, the
subjects participated more than 3 sessions per week and more than 30 minutes per session and the length of the exercise
participation was at least more then 6 months. The participants were also grouped by calcium intake. The total calcium intake of all
participants was estimated by dietary calcium intake and then the subjects were divided into quartiles to assess the [umbar BMD and
BMC of the upper 25% (average calcium intake = 910 mg) and the lower 25% (average calcium intake = 414 mg). Results
indicated that there were no significant differences in energy and calcium intake, and that there were no significant differences in
lumbar BMD and BMC between participants in exercise group and the nonexercising control group. However, the exercise group
had significantly lower ALP concentration than the nonexercise group. The upper 25% calcium intake group had significantly
greater lumbar bone mineral density and bone mineral content than the lower 25% calcium intake group. Also the upper 25%
calcium intake group had significantly lower ALP concentration than the lower 25% calcium intake group. Correlation analysis
revealed that the spinal BMD was positively associated with body weight, while calcium intake was negatively associated with ALP
concentration in nonexercising women. However, neither body weight nor dietary calcium intake were associated with both spinal
BMD or ALP concentration in exercising women. These results suggest that calcium intake positively influence bone mineral
density and bone mineral content in nonexercising premenopausal women. Exercise group did not affected by body weight and
dietary calcium, but decreased ALP concentration than nonexercising group. Both exercise and calcium intake positively influence
bone mineral density and bone mineral content in premenopausal women. (Korean J Nutrition 35(4) : 473~479, 2002)
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Table 1. Descriptive characteristics of exercise and nonexercise
group

Variable Exercise Nonexercise b
(N = 29) (N = 45)
Age {y1) 411 + 81" 403 + 8.3 NS
Weight (kg) 585 + 7.6 558 + 6.8 NS
Height (cm) 157.3 £ 5.1 1566 + 4.3 NS
BMI (kg/m*)* 234 + 26 228 + 26 NS
RBW (%)* 1127 £ 12.8 109.7 + 13.1 NS
1) Mean + SD

2) NS: Not significant difference between two groups at p < 0.05
by t-test

3) BMi: Body Mass Index (weight(kg) / height (m2))

4) RBW (Relative Body Weight): (weight (kg) / {height (cm) - 100}
x 0.9) x 100
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Table 2. Daily nutrient and energy intake and energy expenditure of exercise and nonexercise groups

Variable Exercise (N = 29) % RDA" Nonexercise (N = 45) % RDA p
Protein (g) 69.5 + 173 126.4 63.2 + 17.7 1149 NS
Fat (g) 432 + 164 NA? 422 + 175 NA NS
Carbohydrate (g) 3135 + 72 NA 275 + 465 NA NS
Vitamin A (R.E) 1061 £ 375 151.6 1086 + 342 155.1 NS
Vitamin B, (mg) 1.08 + 032 108.0 097 * 0.15 97.0 NS
Vitamin B, (mg) 1.09 + 038 90.8 1.06 + 0.28 88.3 NS
Niacine (mg) 182 + 3.28 140.0 16.1 + 297 1239 NS
Vitamin C (mg) 1721 + 590 2459 1491 + 305 213.0 NS
Iron (mg) 140 = 4.7 87.5 134 + 37 83.8 NS
Calcium (mg) 652.2 *+ 185 93.2 6354 + 167 90.8 NS
Energy intake (kcal) 1921 + 537 96.1 1733 + 285 86.5 NS
Energy expenditure (kcal) 2125 + 587 1958 + 524 NS
PAEE (kcal) 1022 + 352 919 + 254 NS

1) RDA: Recommended Dietary Allowances for Korean female, 2000°° 2) NA: Not applicable

3) NS: Not significant difference between two groups at p < 0.05 by t-test 4) PAEE: Physical activity energy expenditure
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Table 3. Effects of exercise on bone mineral density, bone mineral
content and serum ALP in premenopausal women

Exercise group Nonexercise p
BMD (g/cm?) 116 = 0.1 114 £ 0.4 NS
BMC (g 49.65 + 7.87 4741 + 9.38 NS
Serum ALP (ufl) 50.55 + 17.72  73.86 £ 10.34 *
Blood Ca (mg/dl) 898 £ 037 9.01 £ 0.37 NS
Blood P (mg/dl) 356 + 042 373 £ 0.51 NS

BMD: bone mineral density

BMC: bone mineral content

ALP: alkaline phospahatase

NS: Not significant difference between two groups at p < 0.05 by
t-test

*: p <0.05
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Table 4. The effects of Ca intake on BMD in premenopausal women

Lower 25% Upper 25%

Ca intake (N = 18) (N = 18) p
Age (yr) 388 + 6.1 390 + 65 NS
Weight (kg) 566 + 43 588 = 85 NS
Serum ALP (u/) 773 + 21.2 406 =+ 194 *
BMD (g/cmz) 111 £ 0.12 1.24 + 0.14 NS
BMC (g) 443 + 6.2 534 £ 90 *

BMD: bone mineral density

BMC: bone mineral content

ALP: alkaline phospahatase

NS: Not significant difference between two groups at p < 0.05 by
t-test

x p < 0.05
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Table 5. Correlation coefficients of each variable in premenopausal women in nonexercise

Age Wt Ht ALP BMD BMC Ca index
Wit 0.36*
HT -0.05 0.34*
ALP 0.33* 0.01 -0.14
BMD -0.11 0.30* 0.36* -0.04
BMC 0.01 0.38** 0.54** -0.01 0.92%**
Ca index -0.01 -0.02 -0.21 -0.40* 0.01 -0.11
El -0.08 -0 -0.08 -0.06 0.24 0.18 0.63**

Wt: weight, Ht: height, ALP: alkaline phosphatase, El: energy intake
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Table 6. Correlation coefficients of each variable in premenopausal women in exercise

Age Wt Ht ALP BMD BMC Ca index
Wt 0.19
HT -0.30 0.53*
ALP -0.14 -0.26 0.03
BMD -0.30 0.27 0.28 -0.30
BMC 0.24 0.56** 0.59** -0.27 0.89***
Ca index 0.12 -0.01 -0.14 ~-0.30 -0.15 -0.05
El 0.24 on 0.27 -0.09 0.10 0.18 0.64**

Wt: weight, Ht: height, ALP: alkaline phosphatase, El: energy intake
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