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The Association of Oral Contraceptive Use and Bone Mineral Density in Korean Premenopausal
Women: A Cross Sectional Study from the Korea National Health and Nutrition Examination
Survey 2008-2010

Yeo Jin Choi, Ha Yoon Kim, Dong Hyun Kim, Hee Kyung Lim, Yong Kyun Roh, Min Kyu Choi*
Department of Family Medicine, Hallym University Kangnam Sacred Heart Hospital, Seoul, Korea

Background: The aim of this study was to evaluate the effects of oral contraceptives (OCs) on bone mineral density according to the duration of OC use.

Methods: This was a cross-sectional study that used data of 4,068 participants aged 19-50 years. The participants were premenopausal women who
participated in the Korean National Health and Nutrition Survey 2008-2010. The study participants were classified into three categories: those who
had never used OC, those with short-term usage (<1 years), and those with long-term usage (>1 years). Logistic regression analysis was performed
to compare each of the groups' total femur bone mineral density (BMD), femoral neck BMD, and lumbar spine BMD by adjusting any confounding
factors such as age, height, weight, alcohol consumption, smoking, exercise, energy intake, income, menarche age, and parity.

Results: Out of the participants of 4,068 women, 3,620 participants (89.0%) had never used OC, 352 participants (8.7%) were short-term OC users, and
96 participants (2.3%) were long-term OC users. After adjusting the confounding factors, we found that the duration of OC use is not associated with
BMD values. Women who had never given birth and were long-term OC users had high BMD values. Although women who had never given birth
and were long-term OC users seemed to have slightly higher BMD values than the others, the P-values were still not significant.

Conclusion: This study suggests that the duration of OC use is not associated with BMD values.
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Persons included in Korean National Health and Nutrition
Examination Survey (2008, 2009, 2010) (N=29,235)
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Figure 1. Study population. Data for
this study were collected through the

Korean National Health and Nutrition
Examination Survey from 2008 to
2010. Of these 29,235 participants,
9,459 men and 7,424 under 19 years

Postmenopausal women (n=270)
Have rheumatoid arthritis (n=46)
Have fracture history (n=1)

old participants and over 50 years old
participants were excluded. In addition
270 postmenopausal women, 46
rheumatoid arthritis women who were

Did not have BMD values (n=1,655) )

diagnosed by doctor, 1 patient who
had fracture history were excluded. A

Missing values (n=458)

further 1,655 participants were exclud-
) ed because they did not have BMD val-

19-50 years women were included in the analysis
(n=4,068)
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ues. We excluded 458 participants
those with missing values. The 4,068
subjects included in our final sample.
BMD, bone mineral density.
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Table 1. Baseline characteristics of the study population by duration of oral contraceptives use
. Duration of oral contraceptives use
Characteristic P-value
No (n=3,620) <1y (n=352) >1y (n=96)
Age (y) 34.4+0.2 35.7+0.5 37.2+0.9 0.002
Height (cm) 159.8+0.1 159.1£0.4 159.5+0.7 0.147
Weight (kg) 57.1+0.2 57.1+0.6 58.3+1.3 0.692
Body mass index (kg/m?) 224401 22.60.2 22.940.5 0.368
Menarche age (y) 13.6+0 13.9+0.1 13.9+0.1 0.072
Have childbirth 545 (1.2) 65.3 (3.1) 71.4(5.4) <0.001
Education level <0.001
Less than elementary school 2.7(0.3) 6.6 (1.6) 1.9(1.4)
Middle school 49(0.4) 9.7 (2.0 149 (4.1)
High school 498 (1.1) 53(3.3) 60.3 (5.6)
More than high school 42.6(1.1) 30.8 (3.0) 229(5.1)
Household income 0.021
1st quartile 9.3 (0.8 5.5(1.9) 7.7 12.7)
2nd quartile 24.2 (1.0) 32329 29.8(5.2)
3rd quartile 33.8(1.1) 328(2.8) 416 (5.6)
4th quartile 32.6(1.2) 29.4 (3.0) 209 (4.7)
Daily energy intake (kcal) 1,7129t12.4 1,761.4¢43.1 1,990.5+177.1 0.141
Daily calcium intake (mg) 460.816.2 494 4+21.8 509.5+42.5 0.173
Alcohol consumption® 0.369
Non-drinker 22.7(0.9) 19.3(2.4) 15.1 (4.3)
Mild to moderate-drinker 74.6(1.0) 774 (2.7) 81(5.1)
Heavy-drinker 2.7(0.4) 3.3(1.1) 4(2.3)
Smoking <0.001
Non-smoker 91.9(0.6) 78.8 (2.5) 64.2 (5.5)
Ex-smoker 2.7(0.3) 46(1.2) 11(3.8)
Current-smoker 5.3(0.5) 16.6 (2.3) 248 (5.2)
Adequate physical activity” 22.6(0.8) 245 (2.5) 23.4(4.7) 0.723
Total femur BMD (g/cm?) 0.900+0.002 0.899+0.006 0.910+0.013 0.743
Femoral neck BMD (g/cm?) 0.767+0.002 0.762+0.006 0.772+0.013 0.664
Lumbar spine BMD (g/cm?) 0.983+0.003 0.985+0.006 0.991+0.013 0.790

Values are presented as meanztstandard error for continuous variables and percentages (standard error) for categorical variables.

BMD, bone mineral density.

*Mild to moderate drinker defined as consumption of one to three drinks a day. Heavy drinker defined as consumption more than three drinks a day. ‘Adequate physi-
cal activity defined as doing 30 minuites of moderate-intensity physical activity on five or more days a week or 20 minuites of vigorous intensity physical activity on three

or more days a week.
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Table 2. Adjusted mean BMD by duration of oral contraceptives use
Duration of oral contraceptives use
Models P for trend
No (n=3,620) <1y (n=352) >1y (n=96)
Model 1*
Total femur BMD (g/cm?) 0.901+0.002 0.899+0.006 0.905+0.011 0.877
Femoral neck BMD (g/cm?) 0.766+0.002 0.763+0.006 0.770+0.011 0.813
Lumbar spine BMD (g/cm?) 0.985+0.002 0.986+0.006 0.985+0.012 0.993
Model 2
Total femur BMD (g/cm?) 0.901+0.002 0.898+0.006 0.902+0.011 0.853
Femoral neck BMD (g/cm?) 0.765+0.002 0.761+0.006 0.766+0.011 0.744
Lumbar spine BMD (g/cm?) 0.985+0.002 0.984+0.006 0.985+0.013 0.980
Model 3*
Total femur BMD (g/cm?) 0.902+0.006 0.897+0.008 0.902+0.013 0.725
Femoral neck BMD (g/cm?) 0.765+0.006 0.759+0.008 0.768+0.013 0.551
Lumbar spine BMD (g/cm?) 0.986+0.006 0.986+0.009 0.985+0.015 0.996

Values are presented as meantstandard error.
BMD, bone mineral density.

*Model 1 was adjusted for age, height, weight. ‘Model 2 was adjusted for age, height, weight, alcohol consumption, smoking, adequate physical activity. ‘Model 3 was

adjusted for the factors in model 2 plus daily energy intake, menarche age, parity.
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Lumbar spine BMD (g/cm?)
No childbirth 0.978 0.978 1.017 0.518
Have childbirth 0.991 0.992 0.976 0.561

Values are presented as mean.

BMD, bone mineral density:

*All data was adjusted for age, height, weight, alcohol consumption, smoking,
adequate physical activity, daily energy intake, menarche age
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