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Abstract

Background: The oral and injectable contraceptives fulfill the human need for birth control with
great effectiveness. These can effectively prevent pregnancy and alleviate menstrual disorder when
used correctly. Many biochemical profiles of women taking oral and injectable contraceptives are
disturbed due to metabolic alterations induced by its hormonal content. Objective: To find out the
effects of oral and injectable contraceptives on serum calcium and magnesium levels. Materials
and Methods: This cross-sectional comparative study was done in BIRDEM General Hospital,
Shaheed Suhrawardy Medical College Hospital and Gandaria Family Planning Clinic of Nagar
Shastho Kendro from July 2018 to June 2019. Study parameters- serum calcium and magnesium
were estimated in each case. One hundred fifty women aged 18 to 45 were included according
to the inclusion criteria. They were divided into three groups—50 oral contraceptive users as
Group 1, 50 injectable contraceptive users as Group Il and 50 normal healthy controls as Group
1I1. After taking the informed written consent from the study subjects, a structured questionnaire
was filled in for each subject to collect data including personal identification, age, sex, chief
complaints, duration of contraceptive use, socioeconomic status, demographic history, family
history, genetic history, drug history, menstrual history and history of other systemic diseases.
Results: The results of the study showed mean age and SD of the study subjects in Group I, Group
1I and Group IIl were 31.08+6.67, 31.60+7.83 and 36.74+6.27 years respectively. Mean (£SD)
age was significantly higher in control group (Group III) than Group I and Group II (p<0.001).
This study found that mean (£SD) serum calcium of the study subjects in Group I, Group II and
Group Il were 9.34+0.47, 9.20+0.40 and 9.14%0.49 mg/dL (p<0.05). The mean serum calcium
was significantly higher in Group I compared to Group Il and Ill. The mean value of magnesium
in Group 1, Il and Il were 0.82+0.09, 0.85+0.11 and 0.80+0.09 mmol/L respectively. There was
significant increase in serum magnesium in injectable contraceptive users than oral contraceptive
users and control group. Conclusion: This study concluded that oral contraceptives increased the
serum calcium and injectable contraceptives increased the serum magnesium levels in comparison
with control individuals and these were significant.
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Introduction

that
prevent pregnancy. Among these most popular are

Contraceptives are devices or techniques
oral contraceptive pills and injectable hormonal
contraceptives.! Nearly 100 million women are using
oral contraceptive pills (OCP) especially in recent
years in around the world.? Current population of
Bangladesh is 167,680,189. Contraceptive prevalence
rate of Bangladesh is 62.3%.° In Bangladesh among
the available modern methods of contraceptives, oral

contraceptives are used by about 30% couples.*

Ethinyl estradiol is the most frequently used
estrogen in combined oral contraceptive pills.? This
combination of estrogen and progestin is considered
to be highly efficacious with a effectiveness of 97 to
98%.° The prevalence of injectable contraceptives
is  12.4%.° include
depo-medroxyprogesterone acetate (DMPA),
norethisterone enanthate (NET-EN) and combined
injectable contraceptives of different combinations

Injectable  contraceptives

of estrogens and progestins that are given monthly.
DMPA is used by approximately 3% of women of
reproductive age. Medroxyprogesterone acetate
(MPA) is a 17-acetoxyprogesterone compound. MPA
is rapidly metabolized in humans to progesterone.
MPAs primary mechanism of action is ovulation
inhibition, but it works by increasing the cervical
mucus viscosity and creating progestational changes

in the endometrium wall.®

Calcium is the most abundant mineral in the body.
About 98% of calcium in the adult is in the form of
hydroxyapatite in the skeleton. Calcium, regulated
by parathormone, calcitriol and thyrocalcitonin, has
been implicated in virtually every metabolic function
and is of major importance in bone formation, the
blood clotting mechanisms, and in the activation of
certain enzyme systems, e.g., adenylcyclase. A study
showed the association between oral and injectable
contraceptives with serum calcium levels.!

Magnesium is an essential element in biological
systems. Magnesium is a cofactor in more than 300
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enzyme systems that regulate various biochemical
reactions in the body, including protein synthesis,
muscle and nerve functions. It also contributes to the
structural development of bone.’ Serum magnesium
levels was reduced by oral and injectable contraceptive
use in some studies.*

Materials and Methods

It was a cross-sectional comparative study done in
BIRDEM General Hospital, Shaheed Suhrawardy
Medical College Hospital and Gandaria Family
Planning Clinic of Nagar Shastho Kendro from
July 2018 to June 2019. Study parameters serum
calcium and magnesium were estimated in each case.
According to the inclusion criteria, 150 women aged
18 to 45 were included in this study. They were divided
into three groups—50 oral contraceptive users as group
I, 50 injectable contraceptive users as group II and
50 normal healthy controls as group III. After taking
informed written consent from the study subjects, a
structured questionnaire was filled in for each subject
to collect data including personal identification, age,
sex, chief complaints, duration of contraceptive use,
socioeconomic status, demographic history, family
history, genetic history, drug history, menstrual history
and history of other systemic diseases.

At first 5 mL blood specimens was collected from
study subjects with aseptic precautions. 5 mL blood
sample was delivered in a plain tube for serum
calcium and magnesium estimation. Blood in plain
tube was kept in standing position till clot formation.
Serum and plasma were separated after centrifugation
at 3000 rpm for 5 minutes. Then the study parameters
were carried out at the clinical biochemistry section,
Laboratory department, BIRDEM General Hospital.
Then the serum was collected in microcentrifuge tube,
labeled properly and stored in refrigerator at 2-8°C.
Serum calcium was measured in Enzymatic method
by BECKMAN COULTER Au-680 autoanalyzer.
Serum magnesium was assessed in Enzymatic method
by Abbott ARCHITECT PLUS C 8000 autoanalyzer.
Collected data were checked, edited and processed
with the help of SPSS (22.0). Continuous data were
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analyzed by parametric test (student’s unpaired t-test,
ANOVA test, chi-square test) and skewed data by
nonparametric test.

Results
Baseline characteristics of the study subjects

The details of the socio-demographic characteristics
of the study participants are shown in Table 1. The
total study subjects were 150. Among the participants
5.33% were <20 years of age, 37.33% were between
21-30 years of age, 41.33% were between 31-40 years
of age and 16% were above 40 years of age. Among
the total participants 25.3% were non-educated,
18.7% completed up to primary level education, 12%
completed up to SSC, 12.7% up to HSC and 31.3%
completed their graduation. Most of the participants
(50.7%) were housewives, others were service
holders (38.7%) and day labourers (10.7%). Among
the participants 41.3% had low income, 2% had high
income and the maximum (56.7%) were from middle
class family. Most of the respondents (94%) were from
urban areas and others were from rural areas (6%).

Table I: Baseline characteristics of the study subjects

(n=150)
Variables Frequency  Percentage
Age in years
18-20 8 5.33
21-30 56 37.33
31-40 62 41.33
41-45 24 16.0
Residence
Urban 141 94.0
Rural 9 6.0
Occupation
Day labourer 16 10.7
Service holder 58 38.7
Housewife 76 50.7
Educational level
Non educated 38 25.3

May 2022
Primary education 28 18.7
SSC 18 12.0
HSC 19 12.7
Graduation 47 31.3
Monthly income
Lower 62 41.3
Lower middle 16 10.7
Middle 68 453
Upper middle 1 0.7
High 3 2.0
Menstrual history
Regular 81 54.0
Irregular 69 46.0

Table Il shows the comparison of mean age among three
groups. Mean (£SD) age of study subjects in Group |
and Group III were 31.08+£6.67 and 36.74+6.27 years
respectively. Mean (£SD) age was significantly higher
in Group III than that of Group I (p<<0.001). In this study
it was found that comparatively younger age group
had taken oral combined pills for their contraception
than older age group and it had significant difference.
Table II also shows comparison of age group between
Group II (injectable contraceptives users ) and Group
III (control group) in the study subjects. Mean (=SD)
age of study subjects in Group II and Group III were
31.60 + 7.83 and 36.74 + 6.27 years respectively.
Mean (+SD) age was significantly higher in Group
III than that of Group II (p<0.001). In this study it
was found that comparatively younger age group had
taken injectable contraceptives for their contraception
than older age group and it had significant difference.

Table III shows comparison of serum calcium and
serum magnesium between Group I (OCP users)
and Group III (control group) in the study subjects.
Table IV shows comparison of serum calcium and
serum magnesium between Group II (injectable
contraceptives users) and Group III (control group)
in the study subjects. Table V shows comparison of
serum calcium and serum magnesium between Group
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I (OCP users) and Group II (injectable contraceptives  contraceptives users) and Group III (control group)
users) in the study subjects. Table VI shows in the study subjects. Table VII shows correlation of
comparison of serum calcium and serum magnesium  serum calcium with serum magnesium among three
among Group I (OCP users), Group II (injectable groups.

Table II: Mean age of three groups

Group I Group 11 Group III p value
(n=50) (n=50) (n=50)
Mean+SD Mean+SD Mean+SD
Age in years 31.08+6.67 31.60+7.83 36.74+6.27 <0.0017**

Group I: OCP users; Group II: Injectable contraceptives users; Group III: Control group

Table I1I: Comparison of different parameters between Group I and Group 111

Parameters Group [ Group III p values
(n=50) (n=50)
Mean+SD Mean+SD
Serum calcium (mg/dL) 9.34+0.47 9.14+0.49 <0.05*
Serum magnesium (mmol/L) 0.82+0.09 0.80+0.09 >0.05

Group I: OCP users; Group III: Control group; *=significant

Table I'V: Comparison of different parameters between Group II and Group III

Parameters Group II Group IIT p values
(n=50) (n=50)
Mean+SD Mean+SD
Serum calcium (mg/dL) 9.20+0.40 9.14+0.49 >0.05
Serum magnesium (mmol/L) 0.85+0.11 0.80+0.09 <0.05*

Group II: Injectable contraceptives users; Group III: Control group ; *=significant

Table V: Comparison of different parameter between Group I and Group II

Parameter Group [ Group II p values
(n=50) (n=50)
Mean+SD Mean+SD
Serum calcium (mg/dL) 9.34+0.47 9.20+0.40 <0.05*
Serum magnesium (mmol/L) 0.82+0.09 0.85+0.11 >0.05

Group I: OCP users; Group II: Injectable contraceptives users; *=significant

Table VI: Comparison of different parameters among Groups I, IT and III

Parameter Group | Group II Group III p values
(n=50) (n=50) (n=50)
Mean+SD Mean+SD Mean+SD
Serum calcium (mg/dL) 9.34+0.47 9.20+0.40 9.14+0.49 >0.05
Serum magnesium (mmol/L) 0.82+0.09 0.85+0.11 0.80+0.09 >0.05

Group I: OCP users; Group II: Injectable contraceptives users; Group III: Control group
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Table VII: Correlation of serum calcium with serum magnesium among three groups (n=150)
Parameter OCP users Injectable contraceptive users Control group
(n=50) (n=50) (n=50)
r value p value r value p value r value p value
Calcium 0.175 0.032* -0.040 0.627 -0.135 0.099
Magnesium -0.038 0.641 0.177 0.030 0.139 0.090

*=significant

Discussion

The present study was conducted in the department
of Biochemistry & Molecular Biology of BIRDEM
(Bangladesh Institute of Research & Rehabilitation for
Diabetes, Endocrine & Metabolic Disorders) Academy
from July 2018 to June 2019. According to inclusion
and exclusion criteria 150 study subjects were taken
in the study. Among them 50 normal healthy married
women using oral contraceptive pills for at least last
six months were taken as Group I, 50 normal healthy
married women using injectable contraceptives for
last six months were taken as Group II and 50 normal
menstruating married women who were not using any
oral or injectable contraceptives for last six months
were taken as Group III.

This study showed majority (41.33%) of the
respondents were between age group 31 to 40 years.
Women of age 21 to 30 years were second highest in
percentage (37.33%) among the study population.
Respondents of age group <20 years were very few
(5.33%) and women of age above 40 years were 16%.
Mean age of study subjects in Group I and Group III
were 31.08 £6.67 and 36.74 + 6.27 years respectively.
Mean age was significantly higher in Group III than
Group I (p<0.001). Mean age of study subjects in
Group II and Group III were 31.60 + 7.83 and 36.74
+ 6.27 years respectively. Mean age was significantly
higher in Group III than Group II (p<0.001). Mean
age of study subjects in Group I and Group II were
31.08 = 6.67 and 31.60 + 7.83 years respectively. No
significant differences were found between the two
groups (p>0.05). Mean age and SD of'the study subjects
in Group I, Group II and Group III were 31.08+6.67,
31.60+7.83 and 36.74+6.27 years respectively. Mean
age was significantly higher in control group (Group
I11) than Group I and Group II (p<0.001). Rahman and

coworkers found the highest number of women using
contraceptives in late twenties and early thirties.’

Current study showed that 25.3% participants were
non-educated, 18.7% completed up to primary level
education, 12% completed up to SSC, 12.7% up to
HSC and 31.3% completed their graduation. It was
revealed that among the respondents educated women
were predominant.

Long time use of hormones such as oral and injectable
contraceptives can affect various metabolic pathways
to such an extent that would cause detectable clinical
abnormality due to the alteration of concentrations of
serum trace elements.*

Serum calcium

The present study showed that those on oral
contraceptives had significantly increased serum
calcium levels over the control group while serum
calcium levels in injectable users did not differ
significantly from those of the control group. This
study found that mean calcium was significantly higher
in Group I compared to Group 111 (9.34+0.47 vs 9.14
0.49 mg/dL; p<0.05). This study also found that mean
value of serum calcium in Group II was 9.20+0.40 mg/
dL whereas mean value of serum calcium in Group III
was 9.14+£0.49 mg/dL. The calcium levels showed no
significant difference between Group 11 and Group I11.

Similar significant increase in calcium level was
observed in oral contraceptive participants as reported
by Akinloye et al' It was possible that the use of oral
contraceptives is most often associated with increased
absorption of calcium. Apart from increased absorption
of calcium, it is also possible that oral contraceptives
play arole in calcium homeostasis which brings about
a net effect of increased calcium mobilization from
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the bone leading to bone demineralization. This may
predispose individuals of these contraceptives to
osteoporosis.

Akinloye et al' reported that serum calcium
showed no significant correlation with the duration
of contraception in the combined contraceptive
participants (oral and injectable contraceptive groups).
Dietary habit, socioeconomic conditions, free from
any disease condition, dosages and formulation of
contraceptives may be responsible for these findings.
A significant increase in the serum calcium levels in
women on oral contraceptives in respect to women
on injectable contraceptives was also described in
another study.®

Increased level of serum calcium was found in
oral contraceptive users compared to non-oral
contraceptive users in a study conducted on Indian
and European population.” No significant difference
of serum calcium between oral contraceptive and
control groups was observed (p>0.05) in one study
by Hasanat et al* which was in disagreement with
present study. However, Akinloye et al' also showed
that there was a little decrease in serum calcium level
in oral contraceptive therapy, but these changes were
not significant.

Serum magnesium

In the present study it was found that there was no
significant difference in serum magnesium levels
between oral contraceptive and control groups. The
mean value of magnesium in Group I was 0.82 +
0.09 mmol/L whereas mean value of magnesium in
Group III was 0.80 = 0.09 mmol/L. But there was
significant increase in serum magnesium in injectable
contraceptive users than in control group. The mean
magnesium was significantly higher in Group II
compared to Group III (0.85+£0.11 vs 0.80 = 0.09
mmol/L; p<0.05). It may explain resistance of young
women to heart disease and osteoporosis, as well as
increased prevalence of these diseases when estrogen
secretion ceases. However, estrogen-induced shifts of
magnesium can be deleterious when estrogen levels
are high and magnesium intake is suboptimal. The
resultant lowering of blood magnesium can increase
the Ca/Mg ratio, thus favoring coagulation. Akinloye
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et al' and Hasanat et al* and almery et al’ found highly
significant decrease in serum magnesium level in oral
contraceptive user women when compared with non-
oral contraceptive user women. A significant decrease
in serum magnesium levels in oral contraceptive
users was also found in other study.'’ This is also in
agreement with the study of Hameed et al'’.

In this study, significantly higher serum calcium
was observed in women taking oral contraceptives
in comparison with control individuals who were
not taking any hormonal contraceptives. Serum
magnesium was significantly higher in women taking
injectable contraceptives in comparison with control
individuals. In the present study there was significantly
positive correlation of serum calcium with OCP users.
There was negative correlation of serum magnesium
with OCP users which was not significant. There was
significantly positive correlation of serum magnesium
with injectable contraceptive users. The present study
also showed negative correlation of serum calcium
with injectable contraceptive users which was not
significant.
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