
Introduction To study the correlation between the use of oralcontraceptives and the change in bone mineral den-sity, female population is usually divided into three age groups, in that of minors between 12-19 years old,young adults between 21-35 years, and women whoare in menopause. This division facilitates the analysis
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AbstractThe influence of consumption of contraceptives to female body’s hormones could affect bone formation.The purpose of this study was to assess any possible change in bone density of young women who weretaking oral contraceptives, compared with those who were not. Women who participated in this studywere 18-25 years old and were divided into two groups, experimental and control. Contraceptive tabletscontaining 20 μgrs ethinyl estradiol and 3 mgr drosperinonis were given to women of the experimentalgroup for 21 days. Data necessary for every woman was recorded (weight, height, gynecological age,chronological age). Bone density was measured at the lumbar spine [O2-O4] and femoral neck with theDEXA method [DMS Challenger]. Measurements were taken at the beginning of the study and after theperiod of 12 and 24 months. Our study concluded that oral contraceptive use did not cause any significantchange to bone density group of young women.
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because the results differ depending on each group1. Regarding juvenile females, in their majority,there is a correlation between the use of contracep-tive pills and the reduction of bone density. Accord-ing to the literature, the most sensitive and proneperiod of woman age with respect to changes inbone density, is the first three years after the startof menstruation. However, it has not been fully clar-ified, whether and how the influence of oral contra-ceptives, on the decrease in bone mineral density

of young women, is associated with the downloadtime of the treatment and the type of contraceptivetreatment received2.On the contrary, for the second group of healthyyoung women 21-35 years old, all surveys agree onthe result that no correlation was found. It is inter-esting that the same conclusion was independentof the type and duration of the contraceptive regi-men3,4,5,6,7.For women in menopause, oral contraceptives
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Table 1. Date of birth and BMD values (gr/cm2) in the area of the lumbar spine during the two years of study, for the experimental group.
                                                                                                                                                     BMD (gr/cm2)
Date of birth                                                                                0                                            12 months                              24 months13/7/1989                                                                                1,056                                             1,092                                         1,08513/5/1987                                                                                1,089                                             1,083                                         1,09912/6/1987                                                                                1,155                                             1,182                                         1,22112/12/1987                                                                              1,177                                             1,190                                         1,21215/12/1986                                                                              1,183                                             1,206                                         1,11112/3/1988                                                                                1,069                                             1,082                                         1,1012/1/1987                                                                                   0,962                                             0,970                                         1,00326/7/1986                                                                                0,978                                             1,010                                         1,01830/6/1987                                                                                1,063                                             1,255                                         1,26931/3/1988                                                                                1,237                                             1,080                                         1,1065/8/1987                                                                                   1,122                                             0,965                                         1,15231/8/1987                                                                                1,120                                             1,040                                         1,06021/8/1987                                                                                1,021                                             1,039                                         1,0594/9/1987                                                                                   1,022                                             1,038                                         1,0628/9/1988                                                                                   1,023                                             1,037                                         1,0652/10/1989                                                                                1,016                                             1,040                                         1,0608/8/1989                                                                                   1,019                                             1,025                                         1,04923/12/1986                                                                              1,033                                             1,056                                         1,0746/9/1988                                                                                   1,031                                             1,055                                         1,07031/7/1988                                                                                1,029                                             1,056                                         1,0725/5/1987                                                                                   1,033                                             1,055                                         1,07723/8/1989                                                                                1,029                                             1,001                                         1,07712/1/1988                                                                                1,029                                             1,049                                         1,07522/7/1987                                                                                1,100                                             1,123                                         1,14623/8/1989                                                                                1,101                                             1,121                                         1,15620/1/1988                                                                                1,115                                             1,126                                         1,1395/4/1988                                                                                   1,020                                             1,054                                         1,07712/3/1988                                                                                1,069                                             1,095                                         1,10113/5/1987                                                                                1,089                                             1,083                                         1,1095/6/1988                                                                                   1,114                                             1,133                                         1,158
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appear to have effects on bone density. Specifically,it has arisen from investigators, that taking contra-ceptives affected the bone metabolism and pre-vented the decrease of bone density. This study investigates whether the administra-tion of hormonal contraception in women 21-25years old affects the bone density of the skeleton.This age was chosen because at that period bonedensity reaches maximum peak values. 

Material and methods 
Selection and sample collection The study started in December 2009, at Hip-pocratio General Hospital of Thessaloniki when thefirst volunteers began to participate. The choice of surveyed women was random. Allparticipants were divided, by the method of lottery,into the experimental and the control group. Con-traceptive pills containing 20 micrograms ethinylestradiol and 3 mg drosperinonis were given to the
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Table 2. Date of birth and BMD values (gr/cm2) in the area of the femorial neck during the two years of study, for the experimental group.
                                                                                                                                                     BMD (gr/cm2)
Date of birth                                                                                0                                            12 months                              24 months13/7/1989                                                                                1,177                                             1,188                                         1,20413/5/1987                                                                                1,135                                             1,185                                         1,27312/6/1987                                                                                0,940                                             0,949                                         0,97312/12/1987                                                                              0,943                                             0,954                                         0,97615/12/1986                                                                              0,948                                             0,958                                         1,23712/3/1988                                                                                1,203                                             1,215                                         1,2352/1/1987                                                                                   0,805                                             0,805                                         0,83626/7/1986                                                                                0,833                                             0,840                                         0,85830/6/1987                                                                                0,945                                             1,017                                         1,03931/3/1988                                                                                1,009                                             0,955                                         0,9725/8/1987                                                                                   1,029                                             1,101                                         1,68531/8/1987                                                                                0,990                                             1,000                                         1,01921/8/1987                                                                                0,982                                               0,99                                           1,0204/9/1987                                                                                   0,977                                               0,99                                           1,0228/9/1988                                                                                   0,993                                             1,001                                         1,0252/10/1989                                                                                0,952                                             1,003                                         1,0248/8/1989                                                                                   1,002                                             1,009                                         1,02123/12/1986                                                                              0,971                                             0,983                                         1,0016/9/1988                                                                                   0,969                                             0,982                                         1,00231/7/1988                                                                                0,980                                             0,980                                         1,0055/5/1987                                                                                   0,978                                             0,981                                         0,99823/8/1989                                                                                0,992                                             0,986                                         1,01912/1/1988                                                                                0,983                                             1,002                                         1,02222/7/1987                                                                                0,984                                               0,99                                           1,00923/8/1989                                                                                0,971                                             1,002                                         1,00820/1/1988                                                                                1,001                                             1,009                                         1,0315/4/1988                                                                                   0,988                                             0,985                                         1,00512/3/1988                                                                                1,203                                             1,100                                         1,23713/5/1987                                                                                1,193                                             1,185                                         1,2295/6/1988                                                                                   0,987                                             1,005                                         1,025
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experimental group for 21 days. The initial number of women participated in thestudy was 130 (experimental group, n = 65 and con-trol group, n = 65). The final number of women who
completed the study and provided reliable resultswas much smaller, reaching the number of 67. Thisreduce was mainly due to the fact that many womenwere not consistent in study’s programme, and thus
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Table 3.Date of birth BMD values (gr/cm2) in the area of the lumbar spine during the two years of study for the control group.
                                                                                                                                                     BMD (gr/cm2)
Date of birth                                                                                0                                            12 months                              24 months12/3/1988                                                                                1,069                                             1,100                                         1,10113/5/1989                                                                                1,029                                             1,069                                         1,09112/5/1986                                                                                1,068                                             1,089                                         1,09312/5/1986                                                                                1,068                                             1,082                                         1,09313/4/1988                                                                                1,069                                             1,099                                         1,1092/9/1987                                                                                   0,999                                             1,035                                         0,9992/2/1989                                                                                   0,980                                               1,02                                           1,04422/11/1988                                                                              1,100                                             1,131                                         1,14013/5/1987                                                                                1,021                                             1,029                                         1,05514/6/1986                                                                                1,100                                             1,122                                         1,14215/8/1987                                                                                1,050                                             1,075                                         1,09414/2/1986                                                                                1,171                                             1,200                                         1,2069/9/1990                                                                                   1,101                                             1,125                                         1,1144/5/1988                                                                                   1,031                                             1,046                                         1,0717/11/1986                                                                                1,033                                             1,044                                         1,07718/11/1988                                                                              1,099                                             1,131                                         1,14223/1/1987                                                                                1,032                                             1,041                                         1,0751/8/1985                                                                                   1,111                                             1,131                                         1,15522/10/1989                                                                              1,112                                             1,132                                         1,15611/11/1988                                                                              1,112                                             1,132                                         1,1563/2/1988                                                                                   1,177                                             1,194                                         1,2009/8/1988                                                                                   1,011                                             1,039                                         1,07717/6/1986                                                                                1,008                                             1,019                                         1,0431/8/1986                                                                                   1,069                                             1,097                                         1,10525/4/1989                                                                                1,097                                             1,130                                         1,14429/3/1988                                                                                1,050                                             1,121                                         1,14331/3/1989                                                                                1,098                                             1,132                                         1,14714/12/1988                                                                              1,066                                             1,095                                         1,10119/4/1988                                                                                1,097                                             1,132                                         1,14122/4/1988                                                                                1,048                                             1,074                                         1,0948/5/1988                                                                                   1,100                                             1,123                                         1,11118/4/1990                                                                                0,981                                             1,129                                         1,13319/12/1986                                                                              1,029                                             1,070                                         1,09025/7/1988                                                                                1,113                                             1,131                                         1,15429/3/1988                                                                                1,050                                             1,121                                         1,1438/9/1988                                                                                   1,032                                             1,055                                         1,07916/7/1989                                                                                1,115                                             1,139                                         1,159
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excluded, or they retired from the study.
Recording history of participants Each woman’s medical history was recorded and

all information potentially useful for the completionof the study was gathered. The weight and height ofparticipants using electronic scales and tape re-spectively were measured and the body mass index
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Table 4.Date of birth and BMD values (gr/cm2) in the area of the femoral neck during the two years of study for the control group.
                                                                                                                                                     BMD (gr/cm2)
Date of birth                                                                                0                                            12 months                              24 months12/3/1988                                                                                1,203                                             1,211                                         1,23713/5/1989                                                                                1,085                                             1,190                                         1,20412/5/1986                                                                                1,183                                             1,192                                         1,09012/5/1986                                                                                1,183                                             1,192                                         1,21813/4/1988                                                                                1,102                                             1,173                                         1,2292/9/1987                                                                                   0,838                                             0,868                                         0,8932/2/1989                                                                                   0,920                                             0,944                                         0,98822/11/1988                                                                              0,970                                             0,987                                         0,99913/5/1987                                                                                0,990                                               1,00                                           1,01114/6/1986                                                                                  1,09                                               1,104                                         1,12315/8/1987                                                                                  0,99                                               0,981                                         1,01714/2/1986                                                                                0,960                                             0,968                                         0,9879/9/1990                                                                                   1,001                                             1,010                                         1,0314/5/1988                                                                                   0,966                                             0,977                                         0,9927/11/1986                                                                                0,961                                             0,975                                         0,99118/11/1988                                                                              0,950                                             0,943                                         0,97823/1/1987                                                                                0,960                                             0,977                                         0,9921/8/1985                                                                                    0,97                                               0,980                                         0,99922/10/1989                                                                               0,98                                               0,988                                         0,98911/11/1988                                                                              0,988                                             0,999                                         1,0993/2/1988                                                                                   0,944                                             0,955                                         0,9719/8/1988                                                                                    0,90                                               0,976                                         0,99117/6/1986                                                                                1,003                                             1,015                                         1,0481/8/1986                                                                                   1,101                                             1,170                                         1,22225/4/1989                                                                                0,949                                             0,944                                         0,97629/3/1988                                                                                0,989                                             1,102                                         0,97731/3/1989                                                                                0,949                                             0,941                                         0,97714/12/1988                                                                              1,098                                             1,100                                         1,13719/4/1988                                                                                0,947                                             0,942                                         0,97622/4/1988                                                                                0,968                                             1,099                                         1,0168/5/1988                                                                                   1,000                                             1,009                                         1,02918/4/1990                                                                                1,002                                             1,009                                         1,03519/12/1986                                                                              1,083                                             1,189                                         1,20125/7/1988                                                                                0,977                                             0,998                                         1,00529/3/1988                                                                                0,989                                             1,102                                         0,9778/9/1988                                                                                   0,970                                             0,980                                         1,00216/7/1989                                                                                0,993                                             1,022                                         1,032
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was calculated. Gynaecological age, i.e. years frommenarche, the type of menstruation, menstrualsymptoms, physical activity, eating habits and theuse of vitamin D were acquired.
Type and number of tests Bone mineral density was measured of the lum-bar spine [level O2-O4] and femur neck with a bonedensity scanner (DMS Challenger) using the DualEnergyX Ray Absorptiometry (DEXA) method. Theresults were expressed as Bone Mineral Density(BMD), gr/cm2. Identical measurements were re-peated in both groups after 12 and 24 months. 
Scale and accuracy of clinical parameters 
of bone density scannerBone density measurements using the bone den-sity scanner can be applied to women aged be-tween 15-95 years and weighting up to 200 kg. Themeasured value of BMD may range from 0.3 to 1.4with accuracy ± 1,5% in vivo (± 1,0 % in vitro). 
Results 
1. Experimental and control groups The number of women finally included in thisstudy was sixty seven. Thirty seven did not takecontraceptive pills, while thirty took the pill for theentire period of investigation. All women were 20-25 years old.Women in both groups, experimental and con-trol, were subjected to bone density measurementsof the lumbar spine and femoral neck for two con-sequent years. The first measurement was pre-formed at the beginning of the study and before theadministration of oral contraceptives. The followingmeasurements were performed once a year, for thenext two years .The results of the three measure-ments of bone density in both anatomical areas, ex-pressed as BMD (gr/cm2) are presented by groupin the following tables. 

The date of birth and the BMD (gr/cm2) at thebegging of the study and at twelve and twenty fourmonths afterwards, of the experimental group, areshown in Table 1.In Table 2, similar results for the femoral neckare presented.The date of birth and the BMD (gr/cm2) at thebegging of the study and at twelve and twenty fourmonths afterwards, of the control group, are shownin Table 3.In Table 4, similar results of the control group forthe femoral neck
2. Statistical treatment results Statistical analysis of the measurements wasmade using the spss program. 
2.1. Distribution normality checkStatistical Package of the SocialSciences (SPSS)17.0 Software was used for the statistical analysis.Quantitative variables were tested for normal dis-tribution by Kolmofgorov- Smrinov Test.The statistical normality test showed no signifi-cant difference. Therefore, it is concluded that thevalues of the measured parameters did not followa normal distribution and thus nonparametric testsshould be applied in order to perform statisticalanalysis of the results. 
2.2. Bone’s density changes check The non-parametric test Wilcoxon Signed Rankswas applied, to check whether there is a statisticallysignificant change in bone density during the twoyears of the survey for the two participant groups.Both groups appeared statistically significant in-crease in bone density, during each of the two yearsof study.Specifically, twenty-seven women over thirty, ofthe experimental group showed an increase in theirbone density during the two years of study. 
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All thirty seven women of the control groupshowed an increase in bone density during thesame period. Besides, the non-parametric Mann-Whitney testwas applied to compare the increase of bone den-sity between the experimental group and the con-trol group. The two groups compared with Mann- WhitneyU test. The differences in the increase of bone den-sity during the study were not statistically signifi-cant between the two groups. 
Conclusions The goal of this study was to check, whether theadministration of hormonal contraception inwomen 20-25 years old, affects the bone density ofthe skeleton. This age was chosen because at thatperiod the female skeleton reaches the maximumbone density values. Originally surveyed 130 women aged 18 to 25. Par-ticipants divided into two groups, the control groupand the experimental who received oral contracep-tives according to the standard treatment. Finally, theexamination of 67 women gave comprehensive andconclusive results. The 37 women were in the controlgroup while 30 in the experimental group. From the results and their statistical processingand analysis, it was concluded that: All women who participated, whether they weretreated with contraceptive tablet or not, showed inthe majority, an increase of bone density during thetwo years following the start of the study. This re-sult was expected, since according to the literature,all women 18-25 years old were at the age in which,the bone mineral density of the human skeleton isincreasing. In the vast majority, the increase of bone densitywas found in both measured anatomical regions. The statistical check, whether the contraceptivescaused a change in the bone density increase rates

resulted negative. The control group showed thesame increase in bone density over two years withthat of the experimental group. Therefore, the use of birth control pills caused noinhibition or enhancement of the increase in bonedensity. The results of this study involving young womenbetween the ages of 20-35 are in full agreementwith the international literature. 
Conflict of interesrtThere is no conflict of interest.
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