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ABSTRACT

Background: The purpose of this study was to determine the associations of the potential risk
factors including reproductive history and lifestyle factors with bone mineral density at
postmenopause.

Methods: The bone mineral density of the lumbar spine and proximal femur were measured by
dual energy X-ray absorptiometry (DEXA), and physical and anthropometric data were obtained in
187 healthy postmenopausal women aged 45 to 73. Informations about risk factors were assessed by
questionairres including medicosurgical and family history, reproductive history and lifestyle factors
(dietary calcium intake, past use of oral contraceptives, consumption of alcohol and caffeine,
smoking habits and exercise pattern).

Results:

1) Each prevalence of osteopenia and osteoporosis was 43.9% and 16.6% in postmenopausal
Wwornen.

2) In simpie correlation analysis between each risk factor and bone mineral density, factors
associated with higher level in body mineral density (BMD) were body mass index (BMI)p<0.01)
and reproductive periods (p<0.05) in lumar spine and femur neck, and exerecise strength in femur
neck (p<0.05). On the other hand, more aging and longer postmnopausal periods, lower BMD in
lumbar spine and femur (p<0.01) and later menarche, lower BMD in lumbar spine (p<0.01) and
femur neck (p<0.05) and higher frequencies of parity were influenced on Jower BMD in lumber spine
and femur wards (p<0.01) and femur neck (p<0.05). But the other factors had no relation to BMD.
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3) There was no significant difference in BMD according to the amount of diet calcium intake,
gravity, lactation, the past use of oral contraceptives, the family history of osteoporosis, smoking

habits and intake of caffeine and alcohol.

4) No reproductive history and other risk factors were significantly associated with BMD after
the influences of age, postmenopausal periods and BMI were adjusted in multiple regression

analysis.

Conclusion: These results show there are no consistent effects on bone mineral density, after
adjusting for age and BMI, of reproductive history and any other risk factors in postmenopausal

women (J Kor Soc Endocrinol 14:91~101, 1999).
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Table 1. Characterisitics of Subjects(N=187)
General factors

Age (year) 523455
Heigh i(cm) 1545454
Weight (kg) 582179
BMI (kg/m) U426
WHR 0914063
Protein (g/day) T35+117
Total calcium (mg/day) 629111098
Animal calcium 21244849
Vegetable: calcium 35834654
Inorganic phosphorus (mg/day) 1052841796
Mexstrual and reproductive factors
Age at menarche (year) 159415
Age at menopause (year) 492435
Reproductive periods (year) 333438
Year after menopeuse (year) 59461
Frequency of gravidity 59425
Frequency of delivery 3315
Breast feeding 182(93.3%)
Past use of oral contraceptives 8(4.1%)
Other potential risk factars
Family history of csteoporosis 43Q21.8%)
Caffeine intake (mg/day) 80411153
Smoking habits ¥1.5%)
Aleohol consumption: (gfwoek) 09610078
Score of exercise strength* 17 145(744%)
15(7.1%)
3 3(179%)
Bone minetal density (gfm)
Lumbar spine © (0980+0.158
Femur neck 0.806::0.119
Fermr wards 0.668+0.179

Data are mean+SD or N(%),
BMI: body mass index, WHR: waist-hip ratio
*weight-bearing exercise score:

1= <1 hour exercise per week

2= 2-3 hour exercise per week

3= >4 hour exercise per week
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Fig. 1. Grouping of subjects according to lumbar BMD.
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Table 2. Correlation Coefficients between
Bone Mineral Density and Each
Risk Factor
Bone mineral density
(g/m’)
Lumbar Femur Femur
spine  neck wards

Age (year) 0391 - 0494%* - 452+
Height (cm) 0402+ 04267 0254%*
Weight (kg) 0446% Q.46 0200
BMI (kg/m’) 03097 0286 0,093

Total calcium intake (mgiday) 0027 0017 0037

Age at menarche (year) -0.199** -0.145*  0.086
Age at menopause (year) 0127 o018 0075
Reproductive period (year) 0.192* 0159 0093
Year after menopause (year) - 04297 - 0.508** - 0.444**
Frequency of gravidity -0030 047 -0030

Frequency of delivery -0.191** -0.161* - 0.234%*
Alcohol consumption (g/week) 0046 0142 0113
Exercise strength (hourfweek) 0132 0151 0001
BMI: body mass index

** p<0.01; *, p<0.05

23 547 BerE uEAE 3t ksl
¢t} (p<0.01)(Table 2).
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Fig. 2. Comparison of BMD according to age at menarche.
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Fig. 3. Comparison of BMD according to frequency of delivery.
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Fig. 4. Comparison of BMD according to amount of dietary calcium.
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Fig. 5. Comparison of BMD according to score of weight-bearing exercise.
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Table 3. Relation Between Potentail Risk Factors and Bone Mineral Density

Bone mineral density (g/m®

N Lumbar spine ~*  Femur Neck Femur wards
Breast feeding +182 097 + 0.15 0.80 + 0.11 066 + 0.17
-13 1.03 £ 0.19 0.84 + 0.16 075 + 0.22

p value NS NS NS
Past use of oral contraceptives + 8 097 £ 0.14 0.77 £ 0.08 059 + 0.12
-187 098 + 0.16 081 £ 012 067 + 0.18

p value NS NS NS
Family history of osteoporosis + 43 098 + 0.16 081 £ 0.12 0.67 £ 0.19
-152 097 £ 0.17 0.79 + 0.1t 0.67 + 0.14

p value NS NS NS
Caffeine intake + 83 1.03 + 0.14 0.84 + 0.11 072 + 0.14
-106 094 + 0.16 078 + 0.12 0.63 + 0.19

p value NS NS NS
Smoking habits + 3 1.14 + 024 091 £ 0.14 0.86 + 0.23
-192 098 + 0.16 0.80 + 0.12 0.67 + 0.18

p value NS NS NS
Alcohol consumption + 7 1.00 + 0.08 084 + 0.10 073 £+ 0.13
-180 097 + 0.15 0.80 + 0.12 0.66 + 0.18

p value NS NS NS

Data are mean+8D., N is the number of subjects, +: positive group, -

NS: not significant

Table 4. Relationship (8) of Contributing Factors with

Regression Analysis

: negative group, p value vs. negative group,

Bone Mineral Density in Multiple

Lumbar BMD (R2=0.192)

Femur neck BMD (R2=0.319)

B p value B p value
Year after menopause (year) -0.422 0.000 -0.313 0.006
BMI (kg/m’) 0272 0.000 0.204 0.002
Age at menarche (year) - - 017 0.022

BMD, bone mineral density; BMI, body mass index
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