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ABSTRACT

Background: Hormonal contraceptives (HCs) have been successfully used worldwide to prevent pregnancy by
inhibiting ovulation and implantation. These contraceptives have effects on lipid metabolism, body fat and blood
pressure which are all risk factors for cardio vascular disease (CVD). Some studies have reported that prolonged use
of these hormone-based contraceptives have negative effect on cardiovascular risk indices, however, few of such
studies have been done in Ghana, hence this study sought to examine the effect of various forms of contraceptives on
cardio vascular risk indices in the VVolta Region of Ghana.

Methods: Purposive random sampling was employed in selecting women on various forms of contraceptives and
aged-matched controls into the study. Fasting blood sample was collected from each participant after overnight fast
for 10-16 hours into plain tubes and the sera used to determine lipid profile. Socio-demographic and BMI variables
were also analyzed in this case-control study.

Results: Statistically significant differences were observed for Diastolic Blood Pressure (DBP) (p=0.0153), High
Density Lipoprotein levels (HDL) (p=0.001), and the atherogenic index (p=0.0101) between the cases and the
controls.

Conclusions: The use of HC significantly affects the DBP, HDL and atherogenic index and these could pose
substantial risk for the development of CVD.

Keywords: Blood pressure, Cardiovascular disease, Hormonal contraceptive, Implant, Lipid profile, Oral
contraceptive

INTRODUCTION

There is the need to balance sexual excitement and
fertility control taking into consideration some of the
reported effects of HCs on their users and the fact that
other alternative methods of contraceptive are available.
Dyslipidemia and weight gain as consequences of HCs
have been reported by some researchers but very few of

such studies have been done in the Volta Region of
Ghana. It is against this background that this study sought
to examine lipid profile and cardiovascular risk indices
among women using various forms of contraceptives in
the Ho municipality of the Volta Region. Birth control
has been used for so many years to control the number of
children in families, however, wide spread use of
contraceptives started in the 1960s.
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This was followed by researchers in the United States of
America putting in measures to balance its effects and
relevance on its users.! Some women complain of weight
gain resulting from hormonal contraceptive use and
studies done earlier in the Upper West Region of Ghana
associated dyslipidemia with prolonged use of these birth
control measures.? The need to practice family planning
cannot be overemphasized and so there is the need to
focus on the short to medium term use of contraceptives
and cardio vascular risk factors.

Several methods are available for fertility control;
however, the most effective ones are vasectomy in males,
tubal ligation, intrauterine devices (IUDs) and the use of
implants in females.®> Other methods of contraceptives
are; the oral contraceptives (OC) pills, vaginal rings,
injections and patches all of which are hormone-based.?
The rest are; condoms, diaphragms, birth control sponges,
spermicides and withdrawal before ejaculation by the
male.® Generally, fertility control methods can be divided
into hormone-based and non-hormone-based
contraceptives.  The  most  popular  hormonal
contraceptives in Ghana are: the OC pills, Implanon
NXT, Depo-Medroxyprogesterone acetate, Norigynon,
Microgynon, and Microlut, however, the most preferred
ones among women attending the family planning clinics
in Ghana are: Depo-Provera (depot medroxyprogesterone
acetate) (DMPA), an injectable contraceptives (IC) and
oral contraceptives (OC).2

Aside the primary roles of controlling birth, most of these
hormonal contraceptives have effects on carbohydrate
and lipid catabolism.* Some research has reported a 22%
rise in Low Density Lipoprotein (LDL) cholesterol
among users of combined oral contraceptive (COC)
without a concomitant increase in HDL resulting in a
reduction of HDL/LDL ratio.5 Furthermore prolonged use
of oral contraceptives decreases glucose tolerance over
time by increasing insulin resistance and decreasing beta
cell function.5” In another study, the injectable
contraceptive; depot medroxyprogesterone acetate was
reported to cause increases in LDL cholesterol levels and
decreases in HDL cholesterol concentration.®

A lot of modifications have been made on the HCs in
order to reduce the undesirable effects of these fertility
control methods, however, HCs still pose considerable
thromboembolic risk, a rise in blood pressure and a recent
study has reported a link between contraceptive use and
albuminuria, a marker for endothelial damage.®**

METHODS

This cross sectional-case-control study was carried out
from December 2017 to March 2018 and involved
participants between 16 to 49 years old who were on
various forms of contraceptives such as oral
contraceptive, subdermal implant, injectable
contraceptive and copper intra uterine devices (IUDs)
with no previous history of cardio vascular diseases or
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risk factors. The study protocol was reviewed and
approved by the University of Health and Allied
Sciences’ Research Ethical Committee (Protocol number:
UHAS-REC/A.5 [40] 17-18). Informed consent was
obtained from each of the clients prior to sample taking.
Ninety participants took part in the study made up of 65
cases on various forms of contraceptives and 25 age-
matched controls. Participants’ information such as age,
duration and the types of contraceptives used by clients,
were obtained from the registration book at the family
planning units of Volta Regional Hospital (VRH) and Ho
Municipal Assembly Health Centre. Anthropometric
markers such as height and the weight of clients were
measured, and the Body Mass Index was computed as
weight/height (kg/m?). The blood pressure was measured
and recorded as systolic blood pressure (SBP) and
diastolic pressure (DBP) (mmHg). Five millilitres of
venous blood was obtained by venepuncture after
overnight fast of 10 to 16 hours and put into plain tubes
and allowed to clot and then centrifuged within 1 hour at
3000rmp for 10 minutes. Serum samples were obtained
and stored in small aliquots at -21°C until analysis. All
samples were analysed within 1 week after collection.

The Lipid Profile was determined using the Selectra Pro
S (Vital Scientific B.V. Van Rensselaerwweg 4, NL 6956
AV Spankeren, The Netherlands) automated chemistry
analyzer using the procedure outlined for the equipment.

Statistical analysis

Data was entered in Microsoft Excel (2016) software
program and doubly checked for errors before being
exported to SPSS (v20.0; IBM Corporation, Armonk,
NY, USA) for analysis. Data for the different Lipid
parameters were expressed as mean (xSD). Lipid
parameters between case and control groups were
compared using t-test. A P-value of <0.05 was considered
statistically significant.

RESULTS
A total of 90 participants took part in the study with the
minimum and the maximum age of participants being 16

and 49 years respectively.

Table 1: Bio-demographics of the study respondents.

Total respondents 90 100
Status

Case 65 72.22
Control 25 27.78
Age (years)

<20 5 5.56
20-29 40 44.44
30-39 31 34.44
40-49 14 15.56
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There was no statistical significant difference (p>0.05) in
the mean age of the cases (30.48+8.07 years) and the
controls (28.92+9.76 years). Sixty-five of the respondents
used various forms of contraceptives; 25 were on
subdermal contraceptive implant (Implanon) (Merck and
Co, Inc., Whitehouse Station, NJ, USA), a progesterone
only contraceptive, 25 were on ICs (Depo-Provera) which
is made up of 150 mg medroxyprogesterone and 9 were
on OCs such as Microlut, a progesterone-only pill (0.035
mg norethindrone) or Microgynon, which is a
combination of estrogen and progesterone [(0.03 mg
ethinyl estradiol (EE) and 0.15 mg levonorgestrel (LNG)]
and 6 were on Intra Uterine contraceptives (Optima Intra
uterine copper contraceptives model Tcu380A). Twenty-
five were controls who have not used any form of
contraceptive for the past 2 years (Tables 1 and 2). The
mean duration for the contraceptive use was 9.08 months.

Table 2: Biochemical parameters of participants.

Age 28.92+9.76 30.60+7.82 0505
(years)

SBP 106.40£10.36  110.24+11.75 0.2264
(mmHg)

LI 64.00+8.66 71.16£11.31  0.0153*
(mmHg)

TG

(moyLy 078203 0.86+037  0.4267
Ue 5.13+0.84 465+1.05  0.0787
(mmol/L)

HDLC ) 561035 1284026  0.001*
(mmol/L)

LDLC 3511066 2084092  0.3004
(mmol/L)

VLDLC = 551014 0.39+0.17  0.4034
(mmol/L)

CR

(TCHpL) 4571085 5.11+1.2 0.0728
BMI 2248442 2252¢414  0.9704
(kg/m?)

Duration

e 9.08+560 -
Log -0.32+0.16 020£017  0.0101
TeHpLe 0340 2020. :

Data presented as mean+SD, SBP=Systolic blood pressure,
DBP=Diastolic blood pressure, TG=Triglycerides, TC=Total
cholesterol, HDLC=High density lipoprotein cholesterol,
LDLC=Low density lipoprotein cholesterol, VLDLC=Very low
density lipoprotein cholesterol, CR=Coronary risk, BMI=Body
mass index, log TG/HDLC=Atherogenic index P <0.05;
reference intervals: TC=3.60-6.20 mmol/L; TGs=0.40-2.25
mmol/L; HDLC=1.03-1.55 mmol/L; LDLC=0-3.90 mmol/L;
VLDLC <0.65 mmol/L; Coronary risk=0.00-4.40; blood
pressure=110/70 mmHg; BMI (kg/m?) <18.5 (underweight),
18.5-24.9 (normal weight), >25 (obesity). *=Statistically
significant (p < 0.05).

There was no significant difference between the controls
and the cases when total cholesterol (TC), LDL
cholesterol, triglycerides (TG) and very low-density
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lipoprotein (VLDL) levels were compared. The SPB did
not differ much between the cases and the controls.
However, there was significant difference in the DBP
between the cases (71.16+11.31mmHg) and controls
(64.00+£8.66mmHg), p=0.0153. The mean HDL
concentration for the control group (1.58+0.35) and cases
(1.28+0.26) was statistically significant (p=0.001). The
atherogenic index (log TG/HDL) was -0.32+0.16 and -
0.20+0.17 for the control and case groups respectively
and showed statistically significant difference (p=0.0101)
(Table 2). The BMI (p=0.9704) and the coronary risk
(CR) (p=0.0728) did not also show significant differences
between the groups (Table 2).

Table 3: Biochemical parameters of women
using implant.

Ade 28.92+9.76 28.44+636  0.8376
(years)

SBP 106.80+13.45  110.24+11.75 0.3404
(mmHg)

LIl 66.00+11.55  71.16+11.31  0.1169
(mmHg)

TG

(mmoiLy 07803 0.72+0.3 0.4677
e 5.13+0.84 4484101 00164
(mmol/L)

HDLC 1.58+0.35 1224024  0.0001
(mmol/L)

LDLC

mmoyL)  3-21+066 2.93+0.91 0.2178
VLDLC = 35,014 0.33+0.14 0.5203
(mmol/L)

CR

(CHDL)  457+085 5.25+1.51 0.0452
BMI

(kgfm?) 22.52+4.14 23.07+4.5 0.6563
Duration

monthe) 11324573 -

Log -0.32+0.16 -0.25+0.22  0.2316
TGHDLC e 2920 :

When the data was stratified according to the type of
contraceptive use, there were significant differences
between implant users and the controls with regards to
TC levels (5.13+0.84mmol/L verus 4.48+1.01mmol/L,
p=0.016) and HDL levels (1.58+0.35mmol/L vs.
1.22+0.22mmol/L, p<0.0001). When the CR (TC/HDL)
for the controls and Implants were compared, those on
Implant had increased CR (5.25+1.51) compared to CR
of 4.57+£0.85 for the controls (p=0.0452). There were,
however, no significant differences in age, TG, blood
pressure, and BMI between the implants and controls
(Table 3).

There was significant difference (p=0.0299) in the HDL

cholesterol levels between the controls (1.58+0.35
mmol/L) and the ICs (1.38+0.98 mmol/L).
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Table 4: Biochemical parameters of women using
injectable contraceptives.

Age
(years)
SBP
(mmHg)
DBP
(mmHg)
TG
(mmol/L)
TC
(mmol/L)
HDLC
(mmol/L)
LDL
(mmol/L)
VLDLC
(mmol/l)
CR
(TC/HDL)
BMI
(kg/m?)
Duration
(months)
Log
TG/HDLC

28.92+9.76

110.24+11.75

65.20+9.63

0.78+0.3

5.13+0.84

1.58+0.35

3.21+0.66

0.35+0.14

4.57+0.85

22.52+4.14

-0.32+0.16

32.64+7.47

0.1367

112.88+18.14 0.5443

74.16+11.31

0.86+0.36

4.88+0.98

1.38+0.31

3.11+0.84

0.39+0.17

5.07+1.19

23.12+5.44

8.60+3.99

-0.23+0.2

0.049

0.4476

0.3334

0.0299

0.6424

0.4301

0.0956

0.6628

0.062

Table 5: Biochemical parameters of women using
oral contraceptives.

Age
(years)
SBP
(mmHg)
DBP
(mmHg)
TG
(mmol/L)
TC
(mmol/L)
HDLC
(mmol/L)
LDLC
(mmol/L)
VLDLC
(mmol/L)
CR
(TC/HDL)
BMI
(kg/m?)
Duration
(months)
Log
TG/HDL
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28.92+9.76

110.24+11.75

64.44+7.26

0.78+0.3

5.13+0.84

1.58+0.35

3.21+0.66

0.35+0.14

4.57+0.85

22.52+4.14

-0.32+0.16

29.00+6.69

103.33+10

71.16+11.31

0.74+0.21

4.58+1.04

1.45+0.28

2.79+0.86

0.34+0.09

4.40+0.91

23.20+4.29

6.33+4

-0.30+0.12

0.9821

0.127

0.1078

0.6905

0.1211

0.3115

0.1327

0.7192

0.6159

0.6802

0.715

The DBP also showed significant difference (=0.049)
between those using IC and the controls. The SBP, the
TG, LDL and VLDL did not show statistically significant
differences between the ICs and the controls (Table 4).

Table 6: Biochemical parameters of women using
IUD contraceptives.

P 28924076  38.67452  0.026
(years)
SBP

110.24+11.75 111.00+15.17 0.756
(mmHg)
DBP

72.16+11.31 71.00+13.78 0.6987
(mmHg)
TG 0.7840.3 068031  0.4419
(mmol/L)
e 5.13+0.84 5.22+1.3 0.8341
(mmol/L)
HDLC 1.58+0.35 1.49+0.38 0.559
(mmol/L)
LpLe 3.21+0.66 3.43+£1.04 0.5255
(mmol/L)
VLDLC 0.35+0.14 0.31+0.14 0.4698
(mmol/L)
CR
(TC/HDL) 4.57+0.85 4,97+1.29 0.353
BMI 2 22.52+4.14 25.13+3.41 0.1649
(kg/m?)
Duration
(months) 17.17+11.69 -
Log 0324016 -037+015  0.5244
TG/HDL T T ’

Comparison between the OCs and the controls (Table 5)
as well as between the IUDs and the controls (Table 6)
did not show any significant difference in the all the
parameters under consideration.

DISCUSSION

The results of this study indicate that those using
contraceptives were generally older than the controls
though no significant difference existed between them.
There was no significant difference between the controls
and the cases with regards to the SBP although the cases
had generally increased in SBP. However, the DBP
showed significant difference between the cases and the
controls with the cases having higher DBP. Nonetheless
the values were generally within normal values. This was
as a result of the short duration of contraceptive use of
clients recruited for this study and hence the abnormal
changes which could have been distinguished over time
were not realized.

Upon stratification of the data, the significant differences
observed were largely coming from those using injectable
contraceptive which contains depot medroxyprogesterone
acetate. This is similar to what was reported in a
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community based study of adult females from the Zongo
community attending a Reproductive Healthcare Clinic in
Wa, Ghana.? The study in Wa also found DBP to be
significantly higher among implant users which is
different from what is being reported in this present
study. Those who were on OC showed no significant
difference when they were compared to the controls.
There were slight increases in the BMI and the DBP
levels of the participants on OC but there was no
significant difference. The results of this study are again
different from another study which reported significantly
higher DBP in those using OC as compared to those on
other forms of contraceptives.’> The increases in BMI
and DBP of this present study are predictive of a possible
effect on cardiac function if women were placed on OC
over a long period of time.

The differences between what is being reported from this
present study and the study by investigators in Wa could
be as a result of differences in the duration of the
contraceptive use. Whereas their study involved
participants who used OC, IMPLANT, and IC for 94, 83
and 43 months respectively, this present study examined
participants with relatively shorter duration of
contraceptive use for a period of 6, 11 and 8 months
respectively for OC, IMPLANT and IC users. It is
however, important to note that, the concordance of this
study with that of previously published work, on the
increase of DBP which is regarded as a pre-hypertension
marker, following hormonal contraceptive use and more
especially the IC, is due to the effect of the
medroxyprogesterone acetate on weight gain which is a
risk factor for increase in blood pressure.'?!® This
suggests that prolong use of these HCs could be
predisposing conditions for the development of
hypertension. The BMI of those on HC as well as those
using IUD were generally higher than those not using any
form of contraceptives though the difference was not
statistically significant. The increases of the BMI levels
in this study were observed to be high in women using
OC followed by those on IC and then IMP. This pattern
follows a report shown in a study in Ghana by Asare and
his colleagues.? The significant differences in BMI shown
in the work of Asare et al could be attributed to the long
duration of contraceptive use of women on their study as
compared to short time range of our subjects on this
study.

This study has shown generally higher increases in TG
levels among the contraceptive users than the controls
though there was no significant difference between them.
When the data was stratified according to the type of
contraceptives, there were no significant differences in
the TG levels for those on implant and non-users. The
insignificant changes in the TG level are due the short
duration (11.32+5.73) months of implant use. A similar
trend was observed in another study on Egyptian women
where a short duration of contraceptive use resulted in no
significance difference.!* Additionally, for HDL, the
implant showed a significant reduction while the TC
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significantly increased which is in consonance with what
was reported in Egyptian women.** The reduction in
HDL and increase in TC resulted in statistically
significant increased CR. This implies that prolonged use
may lead to cardiovascular diseases, indicating that it is
relatively safe for women to use contraceptives (IMP) for
a short period. Other relevant studies in this field have
shown a significant increase in the TG, LDL and VLDL
levels of women using contraceptives for a period above
3 years." It is therefore good for short term users.

The atherogenic index showed significant difference
between those on contraceptives and the controls. The
atherogenic index is an indicator of atherosclerosis. It
suggests that atherogenesis is on-going, and a possible
endothelial injury might have occurred. When there is
endothelial injury, macrophages move to the site to clear
off oxidized LDL. Macrophages ingest extra lipids and
become foam cells, releasing cytokines with the
consequent increase in cell proliferations and a further
decrease in the diameter of the lumen of blood vessels;
this hardens to form a plaque within the lumen. If not
corrected, there is the possibility of one developing
myocardial infarction and possibly ending up in death.
Though the values of the atherogenic index for those on
contraceptive is within the normal range, it is possible for
these women to suffer stroke or any of the CVDs if they
are allowed to stay on contraceptives for a longer period
of time, considering the significant differences observed
in this study.

Similarly, those on IC had higher TG levels. The TG
levels were, however, within the normal values and hence
did not show any significance. This is similar to one
study on the effect of hormonal contraception on
systemic metabolism where TG was observed to be
slightly increased among contraceptive users and also
similar to what was reported in a community-based study
in Ghana.>'” There was no statistically significant
difference for the LDL and VLDL when the controls and
IC were compared. Again, the study revealed that the
duration with regards to IC was shorter (8.60+3.99)
months and this could have accounted for the
insignificant differences observed. This is similar to the
observations made by Fahmy et al.** The HDL levels,
however, have shown reduction for the women on IC as
compared to those who are not on it as was seen in those
on IMP, but the reduction in the levels were not
significant which lead to an insignificant CR. It may be
attributed to the shorter duration period of IC users
compared to IMP (8 months and 11 months respectively).

The duration of use was shorter for those who were place
on OC (6.33%£4.0) months as compared to both IMP and
IC and hence the changes in the various lipid parameters
were not realized. A similar study by Mina and
colleagues investigating the effect of the different
durations of contraceptive use on lipids revealed that
possible significant increases may occur in TC and HDL
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levels if OC use was extended over a long period of
time (12 months and above).*8

The IUD’s did not show statistically significant
differences for all the parameters as compared to the
control. The average duration for the 1UDs was 17.17
months indicating relatively longer duration compared to
the other forms of contraceptives. This suggests that for
the 1UDs the non-significant differences observed was
not as a result of any hormonal effect since it is basically
a barrier method and the copper metal has not been
shown to have any effect on lipid metabolism.

CONCLUSION

The observations made from this study reveals that
shorter duration of HC contraceptive use may lead to
minimal effects in lipids metabolism and atherogenesis. It
is therefore safe for clinicians to prescribe hormonal
contraceptives to clients over short period of time.

IUDs from this study have little or no effect on
atherogenic dyslipidemia and hence women should be
encouraged to use this method of contraception. Blood
Pressure was increased in this study for IC and slight
increases with OC and IMP indicating a gradual effect of
hormonal contraceptive use on cardiac function. Since
DBP is an early marker for increased blood pressure (Pre-
hypertension marker), it is necessary to continually
monitor the BP of women on HC.
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