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Abstract: 

Objective: To evaluate the effect of hormonal contraceptives (combined oral contraceptive pills (COCPs) and 

depot medroxy progesterone acetate injection (DMPA) on bone profile (serum calcium, phosphorous and alkaline 
phosphatase) in relation to age, and duration of usage.         

Design: Case control study. 

Setting: Family Planning Clinic in Al-Batool Teaching hospital, during the period from February 2006 to June 

2006   . 
Subjects & Method: Ninety four (94) women using hormonal contraceptives (64 women of them were on COCPs 

and 30 women on DMPA injection) with mean ± SD age (31.01± 5.686) years for a period range from 0.25-10 

years , and another  94 women who were not using any hormonal contraceptives (non user) as control group, with 

mean ± SD age (31.79±5.68) years, were all investigated by measuring serum calcium, phosphorous and alkaline 
phosphatase (and albumin to calculate corrected calcium) by spectrophotometric method using commercial Kits. 

While corrected Calcium were calculated by the following equation:  

Corrected Calcium = measured Ca + 0.02 (40_ albumin). 

Results: There was a non significant difference in the biochemical parameters of bone profile (serum calcium, 
phosphorous and alkaline phosphatase) of the hormonal contraceptives (COCPs and DMPA) users group and the 

non users (control) group, also a non significant difference in the biochemical parameters of bone profile of the 

COCPs and DMPA  users except that serum alkaline phosphatase of DMPA users was significantly higher than 

that of the COCPs users. Beside that it was found that there was no relationship between the measured biochemical 
parameters of bone profile of the of the hormonal contraceptives (COCPs and DMPA) users and the age nor with 

duration of use. 

Conclusion: The use of hormonal contraceptives (COCPs or DMPA) up to ten years did not appear to affect 

serum levels of the minerals related to bone.  
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Introduction: 
ral contraceptives are the most common 

form of birth control among women 
between age 18-39

[1]
. In Mosul / Iraq, 

the most common contraceptives method is the 

oral pills, 42.6% (including combined oral 

contraceptives pills (COCPs) in 32.3% and 

progesterone only pills in 10.3%) in women 

age range 15-45 years.
[2]

  

The COCPs are a safe and acceptable 

form of contraception in pre menopausal 

women and may be effective in maintaining 

bone mass prior to menopause. Studies of the 

bone sparing properties of the COCPs are 

difficult to interrupt because of confounding 

variables such as age, smoking, duration of 

use, exercise, menstrual function and 

endocrine diseases
 [3]

.  

The decrease in both estrogen and 

progesterone content in COCPs over the past 
decades, especially in the recent formulation of 

COCPs, has led to reduction in both side 

effects and cardiovascular complications by 

potentially lower serum estrogen 

concentration
[4]

. The shift toward lower dose 

COCPs preparations, could therefore 

potentially have greater effect on bone mineral 

density (BMD) due to a decreased 

concentration of circulating sex steroids, as 
estrogen and testosterone can profoundly affect 

bone metabolism 
[5]

. 

Injectable contraceptives are safe, highly 

effective convenient and reversible birth 

control method. Depot medroxy progesterone 

acetate (DMPA) is one of them
[6]

. It was 

approved by United State Food and Drug 

Administration (FDA) for use in October 

1992. Recent World Health Organization 

(WHO) data suggest that it is safe 

contraceptive method and there is no increase 

of breast or ovarian cancer in DMPA users and 

a fivefold decrease in endometrial cancer
[7,8,9]

, 

however, the effect of long term use of DMPA 

on BMD remain controversial 
[10]

.  

The DMPA works by inhibiting the 

pituitary gonadotrophin and thus ovulation is 
suppressed. With long term use, most women 

become amenorrheic and ovarian estradiol 

production is reduced. It is postulated that this 

low estradiol state may predispose these 

women to osteoporosis
[10]

.  

O 
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Life expectancy in most populations of the 

world is rising, with a consequent increase in 

the proportion and number of elderly people. 

Population projections indicate that there will 

be 1200 million women aged fifty years or 

older in the year 2030, compared with 467 

million in 1990
[11]

, so diseases associated with 

ageing will become increasingly important in 

public health. One condition that affects 
women in particular is osteoporosis. Factors 

that modify the strength of the skeleton need to 

be identified, and much attention has been 

given to hormonal contraceptives, with their 

diverse effects on bone mass
 [12]

.   

During the reproductive years, many 

women use hormonal contraceptives for 20 

years or more years. It is therefore, important 

to reassure that hormones used for 

contraception do not have a negative impact on 

the individual development and maintenance 

of bone mass
[13]

.  

The aim of this study was to evaluate the 

effects of hormonal contraceptives (COCPs 

and DMPA) usage on bone profile including 

serum calcium, phosphorous, and alkaline 

phosphatase in relation to age, and duration of 
usage.  

 

Subjects & Method: 
This is a case control study, was conducted 

from February to June 2006 in the Family 

Planning Clinic in Al-Batool Teaching 

Hospital. One hundred eighty eight women 

enrolled in this study, 94 of them were 

apparently healthy women  using hormonal 

contraceptives with mean ± age of (31.01± 

5.686) and age range between (20-41) years, of 

whom 64 women were on COCPs called 

Microgynon of Schering Company of 

Pharmaceutical Division- Fedral Republic of 

Germany. Each tablet contains 0.03 mg (30 

µg) of Ethinyl Estradiol (EE) and 0.15 mg 

(150 µg) of Levonorgestrel (LNG), for a 
period range from 0.25-10 years. While 30 

women of them were on DMPA injection of 

Pharmacia NV/SA Puurs-Belgium Company, 

which contain 150 mg of medroxy 

progesterone acetate for a period range from 

(0.25-1.5) years. These all were considered the 

hormonal contraceptives users group. The 

nonusers group (control) were 94 apparently 

However when we were comparing these 

parameters between hormonal contraceptives 

(COCPs and DMPA) users, there was a 

ANOVA test and Duncan's test were applied 

revealed no significant difference have been 

found in all biochemical parameters of bone 

profile between COCPs users, DMPA users 

and the hormonal contraceptives non users 

apart from alkaline phosphatase (table 3). 

statistical significance difference 

(p=0.017) of the serum alkaline phosphatase 

only (table 2).healthy women with a mean ± 

SD age of (31.79±5.68) and age range from 

(19-43) years. Non of them were using any 

hormonal contraceptives nor pregnants.  

Blood sample were collected by 

venipuncture without using tourniquet from 

both users and non users of hormonal 
contraceptives, allowed to clot at room 

temperature, then the serum sample obtained 

after centrifugation. Bone profile 

measurements were performed on serum 

samples including:  

 

1-Serum Calcium was measured by 

spectrophotometric method without 

depolarization using methyl thymol blue as 

indicator
[14].

  

2-Serum inorganic phosphorous was measured 

by spectrophotometric method
[15]

 using a 

Kit, of  Randox (UK).  

3-Serum alkaline phosphatase was measured 

by Kind and King method
[16]

 using  a kit 

supplied by Biomerux (France). 

4-Serum albumin was measured by 
Bromocresyl green (BCG) method

[17]
 using a 

kit from Randox (UK). 

5-Serum calcium was approximately corrected 

to take account of abnormal albumin using a 

formula
[18]

: 

Corrected Calcium = measured Ca + 0.02 (40_ 

albumin) 

 

Standard statistical methods used to 

determine the mean, standard deviation (SD) 

and the range (minimum-maximum).Unpaired 

z-test was used to compare the results of 

various biochemical parameters among 

hormonal contraceptives users and non-users. 

ANOVA Test (Analysis of Variance) and 

Duncan's test were used to identify the groups 

responsible for statistical differences through 
comparison. All values quoted as the mean ± 

SD and a P-value of < 0.05 was considered to 

be statistically significant 
[19]

. 

 

Results: 
The data of biochemical parameters of bone 

profile (serum corrected calcium (CCa), 

phosphorus (P) and alkaline phosphatase (AP) 

of the hormonal contraceptives users group 

and non-users group, are shown in table (1). In 

which no statistically significant difference 

have been found between biochemical 

parameters of bone profile of the two groups. 

Table 4 and 5 shows that there were no effects 

of the age and duration of use on biochemical 

parameters of bone profile  between COCPs 

users and DMPA  users respectively. 



 

                                                                                272                Iraqi J. Comm. Med., Oct. 2007 20(4) 

 

Table (1): Comparison of biochemical parameters between hormonal contraceptives users group 

& non users group 

 

Parameters Mean  SD p-value 

Users (n=94) Non users(n=94) 

Corrected calcium 8.72  0.71 8.80  0.76 NS 

Phosphorus 4.23  0.44 4.18  0.38 NS 

Alkaline phosphatase 9.06  1.84 8.83  1.28 NS 

         

        

Table (2): Comparison of biochemical parameters between COCPs users & DMPA users 

 

Parameters Mean  SD p-value 

COCPs (n=64) DMPA (n=30) 

Corrected calcium 8.64  0.68 8.87  0.64 NS 

Phosphorus 4.23  0.43 4.28  0.38 NS 

Alkaline phosphatase 8.57  1.45 9.69  1.86 S(0.017) 

            

 

Table (3): Comparison of biochemical parameters among COCPs users, DMPA  users and Non 

users  
 

Parameters Mean  SD p-value 

COCPs users 

(n=64) 

DMPA  users 

(n=30) 

Non users 

(n=94) 

Corrected calcium 8.46  0.68 8.87  0.64 8.80  0.76 NS 

Phosphorus 4.23  0.43 4.28  0.38 4.18  0.38 NS 

Alkaline phosphatase 8.57  1.45 a 9.69  1.86 b 8.83  1.28 a <0.05 

 

NS = Not significant, Means with different letters horizontally have significant difference at p<0.05 

        

       

 

Table (4): The Relationship between Biochemical parameters of bone profile and the age of 

COCPs users & DMPA users. 

 

Biochemical 

Parameters 

r y P value 

 
COCPs DMPA COCPs DMPA 

Corrected 

calcium 
- 0.03 - 0.09 

-0.0035x 

+8.7627 

-0.0121x 

+9.2593 
NS NS 

Phosphorus - 0.03 - 0.24 
-0.0026x 

+4.2751 

-0.019 x 

+4.8818 
NS NS 

Alkaline 

phosphatase 
0.22 - 0.06 

0.0714x 

+6.5772 

- 0.0225x 

+10.851 
NS NS 
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Table (5): The Relationship between Biochemical parameters of bone profile and duration of use 

of COCPs users & DMPA users. 

Biochemical 

Parameters 

r y P value 

 
COCPs DMPA COCPs DMPA 

Corrected 

calcium 
- 0.08 - 0.003 

-0.0265x 

+8.7133 

-0.0047x 

+8.872 
NS NS 

Phosphorus 0.02 0.20 
0.0047x 

+4.185 

0.2291 x 

+4.1449 
NS NS 

Alkaline 

phosphatase 
0.14 0.11 

-0.1093x 

+9.0299 

0.6107x 

+9.2722 
NS NS 

 

 

 
Discussion: 

This study found a non significant difference in 

the biochemical parameters of bone profile (serum 

calcium, phosphorous and alkaline phosphatase) of 

the hormonal contraceptives (COCPs and DMPA) 

users group and the non users (control) group, also 

a non significant difference in the biochemical 

parameters of bone profile of the COCPs and 

DMPA users except that serum alkaline 

phosphatase of DMPA users was significantly 

higher than that of the COCPs users. 

The result of this study is in agreement with 

other older studies  which found also that the use of 

COCPs or injectable progestational contraceptives 

did not appeare to affects the levels of some 

minerals like calcium, magnesium and 

phosphorous
[20,21]

. The study of Volpe et al., 
1997

[22] 
in Italy concluded that oral contraceptives  

have no significant effects on bone metabolism in 

women during their childbearing years.  

In a study done in 1995
[23]

 in Italy, measured 

serum alkaline phosphatase level & urinary 

excretion of hydroxyl proline (OH Prolone) and 

bone mass density (BMD) at baseline and every 12 

months for 5 years among 76 women using COCPs 

containing 20 µg ethinyl estradiol and 0.15 mg 

desogestrel and 71 women using no COCPs 

(control), found that neither urinary excretion of 

OH Prolone levels nor alkaline phosphatase levels 

differed significantly in the two groups during the 

five years from baseline levels. Also in a recent 

prospective cohort study
[24]

 in USA to evaluate the 

effect of COCPs on BMD over 36 months  in 

reproductive age women concluded that COCPs did 
not appear to impact BMD.  

In a study done in 1998
[25]

 in United Kingdom, 

to identify any adverse effects on bone density in 

long term users of DMPA for contraception for one 

year, found that despite amenorrhea and low serum 

estradiol, the DMPA users had bone density only 

minimally below the normal population mean and 

therefore found no clinically adverse effect on bone 

density. While The study of Ott et al., 
[26]  

in USA 

on bone biochemical markers (serum calcium, 

parathormon (PTH), osteocalcin and BMD 

suggested that COCPs had no significant effect on 

these markers but DMPA did have in the form 

suggested that in women using DMPA bone 

resorption exceed bone formation.  

In contrast to the result of this study, a study 

done by Hameed et al.,(2001)
[27]

  in Frontier, aimed 

to evaluate serum Ca, Mg, Phosphorus levels in 

women taking oral contraceptive and DMPA 

injection and found a significant decrease in serum 

level of calcium, magnesium and phosphorus in 

women taking oral contraceptive but there was 

significant increase in these minerals in women 

taking DMPA. Also the study done on 185 Nigerian 

women, found a significant reduction in serum Ca 

level but a significant increase in the serum 

inorganic phosphorus in women taking oral 

contraceptives in comparison with the control
[28]

. 
While the study of Almstedt Shoepe and Snow

[29]
 in 

USA found that oral contraceptive use in young 

women is associated with lower BMD than that of 

controls. 

The different results in different studies may be 

due to different number of patients investigated, the 

different COCPs formulations, and to the 

multifactorial nature of bone loss phenomenon. 

Furthermore, the use of different techniques and 

different sites of measuring the bone density may 

limit the interpretation and reproducibility of the 

reported findings
[22]

. 

The only significant difference in this study is 

found between the alkaline phosphatase level of 

COCPs users and DMPA users. This goes with the 

results of the study of Ohno et al.,
[30]

, who found 

that the use oral contraceptives (containing ethinyl 
estradiol) in rats induced increased in serum 

alkaline phosphatase, which  is due to increased in 

the liver type isozyme induced in the liver and to 

the increased bone-type isozyme,  and among 

gradients of this oral contraceptive, ethinyl estradiol 

was mainly involved in the increased serum 

alkaline phosphatase induced by this drug.  

Our study found no effects of the age and 

duration of use of the hormonal contraceptives on 

the biochemical parameters of bone profile between 

COCPs users and DMPA users. This is in contrast 
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to a large case control study
[31]

 from Sweden 

reported lower risk of fracture in postmenopausal 

women who had used oral contraceptives in past 

and concluded the protective effect to be confined 

to women who had taken COCPs for five years or 

more after age of forty and to women with body 

mass index (BMI) < 25Kg / m
2
, while a study done 

by Banks et al., 
[32]

 about the relationship between 
use of progesterone only contraception and BMD 

concluded that using DMPA have average lower 

BMD than non users in uncertain magnitude but 

appear to be greater with longer duration of use. 

Also in a cross-sectional study from USA noted 

that the reduction of bone density in DMPA users 

was more pronounced in women aged 18-21 than in 

older women
 [33]

.  

 

Conclusion:  
This study concluded that the use of hormonal 

contraceptives (COCPs or DMPA) up to ten years 

did not appear to affect serum levels of the minerals 

related to bone, in relation to the age nor to the 

duration of use.  
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