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ABSTRACT

Objectives: Depot medroxyprogesterone acetate (DMPA) injectable contraceptive is a widely used hormonal method that offers reversible and effective
birth control for women worldwide. However, various studies have raised concerns regarding its potential association with increased cardiovascular
disease risk, attributed to its influence on cardiometabolic risk factors. While previous studies have primarily focused on lipid profile, weight gain, blood
pressure, and blood glucose, important aspects such as central obesity, glycated hemoglobin (HbA1C), and systemic inflammation have remained under-
investigated. Thus, this study aimed to explore the influence of DMPA injectable contraceptives on lipid panel, HbA1C, visceral fat deposition, blood
pressure, and inflammatory markers among women of childbearing age in Rwanda.

Materials and Methods: The study was a prospective cohort and recruited an equal number of DMPA users (45) as the study group and users of non-
hormonal (NH) contraceptives (45) as the control group. We recruited participants from two selected family planning centers in Kigali and collected data
at baseline, 6 months, and 12 months. We measured the waist circumference, blood pressure, lipids profile (high-density lipoprotein cholesterol [HDL],
low-density lipoprotein cholesterol [LDL], total cholesterol [TC], and triglycerides [TG]), HbA1C, and high-sensitivity C-reactive protein (hs-CRP). We
run the Mann-Whitney to compare the median (MD) change between DMPA and NH users. Data were presented as MD (interquartile range), with a
significance level of 5%.

Results: After a follow-up of 12 months, DMPA users experienced a significant increase in waist circumference, TG, LDL, TC, hs-CRP, and HbA1C
(P < 0.05), whereas they experienced a significant decrease in HDL than controls (P < 0.05). However, our data did not indicate a significant difference in
blood pressure changes between DMPA and NH users (P > 0.05).

Conclusion: The effect of DMPA injectable on cardiometabolic parameters was minimal in the first 6 months of use; however, it manifested statistically
significant at 12 months of follow-up. It is recommended to initiate a follow-up with users at least 12 months of use and repeat every 6 months to check the
status of cardiometabolic markers and intervene where necessary.
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INTRODUCTION

Depot medroxyprogesterone acetate (DMPA) is a largely used
hormonal contraceptive method preferred by many women
worldwide, especially in Sub-Saharan Africa and more so
in East Africa, including Rwanda.l'”) However, the previous
studies highlighted the concerns about its potential impact
on cardiometabolic risk factors that contribute significantly
to the development of cardiovascular disease (CVD),*! the
main cause of long-duration illness and death globally.[®

deposition, especially abdominal fat,”! a major risk factor for
CVDs.¥ Abdominal fat deposition is highly associated with
cardiovascular events such as heart failure, coronary heart
diseases, and atrial fibrillation.”? DMPA was also reported to
be associated with high calcium levels,” a factor that reduces
bone density and is associated with a high risk of vascular
diseases and death.''! Furthermore, it is associated with
dyslipidemia,>¥ also documented to be a major risk factor
and predictor of atherosclerotic CVDs such as coronary
artery disease, stroke, and peripheral vascular diseases.!'"!

DMPA greatly affects cardiometabolic risk factors that
mostly lead to cardiometabolic disease. It was reported
to be associated with body weight increase and body fat

Furthermore, various studies have consistently reported an
association between DMPA and an elevated risk of venous
thromboembolism.[>1¢]
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Conventionally, CVD was a mens issue, and available
documentation about the disease’s characteristics and
treatment mainly focused on men.!"” Although the incidence
of CVD is still high in men, there is a concern that it is also
increasing in young women and appears to be the primary
cause of reduced quality of life and death in this group
globally, particularly in developing countries.”®! Recent
evidence indicates an equal risk of CVD for men and women,
given that they have the same risk factors."***! However,
women who take hormonal contraceptives, mainly DMPA
injection, have additional risks associated with its close
association with these potential cardiometabolic risk factors.

The evidence that DMPA injectable greatly affects major
cardiometabolic risk factors that put users at high risk of
CVD suggests the necessity of follow-up for users. However,
further research is needed to fully characterize this effect
as previous studies focused on lipid profile, weight gain,
blood pressure, and blood glucose, leaving central obesity,
glycated hemoglobin (HbA1C), and systemic inflammation
under-investigated. At the same time, these are potential
cardiometabolic risk factors.!*#2!%

Therefore, the purpose of this study was to evaluate the
effect of DMPA compared to non-hormonal (NH) methods
on cardiometabolic risk parameters among childbearing
age women in Rwanda over 1 year. Specifically, we assessed
changes in waist circumference, lipid profile, blood
pressure, HbA1C, and systemic inflammation in DMPA
users compared to NH users. By examining the impact of
DMPA on cardiometabolic health in a Rwandan context,
this study would contribute to the existing knowledge base
and provide appreciated insights for healthcare providers
and policymakers in making informed decisions regarding
routine follow-up with users to ensure their better health and
well-being.

MATERIALS AND METHODS

The data were collected in selected family planning centers in
Kigali. The chosen centers were among the limited number
of public facilities that provide cost-free family planning
services within Kigali city. Each center serves 30-40 women
on average seeking family planning services.

Sample size and sampling procedure

This formula is used to compare means between two
groups.’” Using this procedure, we estimated a sample
of 25 individuals in each group (hormonal and NH
contraceptive users). Considering four confounding
factors (alcohol, physical inactivity, diet, and education
level), the sample became 32 participants for each group.
The sample size was 45 participants for each group,
assuming a non-response rate of 20%.

The sample included two groups of participants, as earlier
indicated. These were women wishing to initiate injectable
hormonal contraceptives as a study group and NH users
as a control group. We identified participants from
family planning programs of two health centers in Kigali.
Conveniently, all available participants that met inclusion
criteria and consented to participate were consecutively
recruited until the study reached the required sample.

Inclusion criteria

Participants in the study group had to be healthy non-
pregnant women whose choice of contraceptive method
was injectable (DMPA) and without any other hormonal
contraceptive method within 6 months before baseline.
To be a control participant, a woman had to be physically
healthy without pregnancy, whose choice of contraception
was the NH method, and without a history of hormonal
contraceptive use within 6 months before the baseline.

Exclusion criteria

Based on personal and family history, participants with
chronic conditions such as human immunodeficiency virus,
chronic liver diseases, cancer, diabetes, hypertension, chronic
renal failure, and heart diseases were excluded from the study
as these conditions were reported to be associated with heart
diseases. Baseline data allowed us to exclude individuals with
dyslipidemia, abdominal obesity, systemic inflammation,
hyperglycemia, and high blood pressure.

Data collection

Data were collected 3 times: At baseline, at 6 months,
and after 12 months. Baseline data were corrected from
September to November 2020, the second from April to
May 2021, and the third from November to October 2021.
A structured questionnaire was used to record participants’
waist circumference, blood pressure, and biodemographic
characteristics of study participants, such as age, education
attainment, alcohol use, parity, breastfeeding, and diet
(the consumption frequency of meat, milk, fruits, and
vegetables).

The age variable was counted in years and categorized as
24 years or less, 25-29 years, and 30 years or more, while
education attainment was categorized as primary or less and
secondary or tertiary. We recorded data about breastfeeding
and the use of alcohol in binary format, indicating a simple
“Yes” or “No” response. To record data on parity, we asked
participants to disclose the total number of their offspring.
“For analysis purposes, data were categorized as having two
children or below” and “3 and above” to accommodate most
participants who reported having 1 to 4 children.
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We measured blood pressure following the International
Society of Hypertension guidelines.? On the participant’s
arrival, measurements were recorded following 10 min of
rest. These measurements were repeated twice, with a 5-min
interval between each measurement. The individual’s blood
pressure was then determined by calculating the average of
the two recorded readings. In addition, waist circumference
was measured using a tape measure, specifically at the
narrowest width between the lowest rib and the iliac crest.
This measurement was taken on the bare skin, with the
participant’s arms resting naturally at their sides and at the
end of a normal exhalation.

In addition, participants provided fasting blood samples to
assess their lipid profile components including triglycerides
(TG), low-density lipoprotein cholesterol (LDL), high-
density lipoprotein cholesterol (HDL), and TC. Furthermore,
the blood samples were tested for high-sensitivity C-reactive
protein (hs-CRP) and HbA1C levels. The blood samples were
analyzed using the clinical chemistry analyzer named Abbott
ARCHITECTci4100. This clinical chemistry analyzer is an
automated machine that detects lipids using enzymatic and
colorimetric methods and expresses the results in mmol/L.
It detects hs-CRP by immunoassay method and expresses it
in mg/L, while it detects the HbA1C by enzymatic method
and expresses it in %. For both the study group and controls,
we took their phone contacts for regular calls to remind
them about the study. The reference values for the measured
cardiometabolic risk parameters indicated in Table 1 were
drawn from previous studies.*?"!

Statistical analysis

We analyze data using the Statistical Package for the Social
Sciences (SPSS version 21). Data distribution analysis for
all studied variables in all conditions indicated that none
respected normal distribution following the Shapiro-Wilk
Test. Accordingly, non-parametric statistical tests were used
to compare the data at each time point. To analyze the within-
group changes, we ran the Wilcoxon signed-rank test, and the
between-group changes were analyzed using the Mann-Whitney
for continuous variables and the Chi-square for categorical
variables. Data were presented as percentages or median (MD)
(interquartile range), and the significance level was 5%.

Ethical approval

The study gained approval from the Institutional Review
Board of the College of Medicine and Health Sciences at the
University of Rwanda (reference: 042/CMHS IRB/2020).
Authorization was also obtained from the Rwanda
Biomedical Center (approval reference: 417/RBC/2020)
and the Ministry of Health, Government of Rwanda (ref:
NHR/2020/PROT/030).

RESULTS

The study started with 45 participants in each group.
At 6 months, one DMPA user got pregnant due to poor
adherence; another claimed bleeding problems and quit
the method. At 12 months, the other three DMPA users
left the study for an unknown reason. Only 40 DMPA users
completed 12 months of follow-up. Out of 45 controls,
only 39 completed 12 months of follow-up; at 6 months, all
controls were reported, while at 12 months, three controls
desired to get pregnant, and three changed the method and
adhered to hormonal methods.

Table 2 displays the results of the biodemographic
characteristics of the study participants. The results indicate
no difference in age; P = 0.246, breastfeeding; P = 0.057,
parity; P = 0.059, alcohol use; P = 0.054, meat; P = 0.063 and
fruit consumption; P = 0.624 categories between DMPA and
NH methods users. The results, however, indicated that 74%
of all participants did not reach secondary school, with a high
percentage (85%) of DMPA users than in the control group
(62.5%); P = 0.015. Furthermore, 62% of all participants
reported eating vegetables more or equal to 4 times a week,
with a high percentage in NH users (75.6%) than in DMPA
users (48.9); P = 0.009. Subsequently, 74% of all participants
reported they took milk at least once per week, with a higher
percentage in NH users (84%) than in the DMPA group
(64%); P = 0.030.

Table 3 indicates the Wilcoxon signed-rank test results
comparing changes in cardiometabolic risk parameters
within DMPA users. From baseline to 6 months, the results
indicated the statistically significant MD change in some

Table 1: Reference values for cardiometabolic risk parameters.

Variable Risk associated
WC (in cm)

<88 Low risk

>88 High risk
HDL (in mmol/L)

>1.04 Low risk

<1.04 High risk
hs-CRP (in mg/dL)

<1 Low risk

1-3 Moderate risk

>3 High risk
TG (in mmol/L)

<1.7 Low risk

>1.7 High risk
HbAIC (in %)

<5.7 Low risk

>5.7 Increased risk

WC: Waist circumference, HDL: High-density lipoprotein cholesterol,
hs-CRP: High-sensitivity C-reactive protein, TG: Triglycerides,
HbA1C: Glycated hemoglobin
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parameters such as waist circumference, HDL, LDL, TG,
and HbAIC; P < 0.05. Except for HDL, which shows a
clinically significant decrease in the MD, other parameters
indicated a non-clinically significant increase in the MD;
P > 0.05. Comparing the 6™ and 12 months results, all
parameters except HbA1C indicated statistically significant
MD changes, P < 0.05, with HDL continuing to decrease
while other parameters increased. There were statistically
and clinically significant alterations in HDL, hs-CRP, and
waist circumference (WC), while other parameters (TC,
LDL, and TG) were statistically significant but not clinically
significant. The same, from baseline to 12 months, HDL
indicated both statistically and clinically significant decrease;
P < 0.05, whereas WC and hs-CRP indicated an increase.
Other parameters such as TC, TG, LDL, HbAIC, systolic
blood pressure (SBP), and diastolic blood pressure (DBP)
indicated statistically, though not clinically, significant
changes.

Table 4 shows the Wilcoxon signed-rank test results
comparing changes in cardiometabolic risk parameters
within NH users. Baseline and 6 months results did not
indicate the difference in TC, SBP, and DBP; P > 0.05; WC,
LDL, and HbA1C increased significantly while HDL, TG,
and hs-CRP decreased significantly. From 6 to 12 months,
there was a significant MD increase in HDL, LDL, and DBP,
while other parameters remained unchanged. The baseline
results were compared to 12 months, where WC, HDL, hs-
CRP, DBP, and HbA1C increased significantly; however, the
increase was not clinically significant. Contrary, TG indicated
a significant decrease.

The observation of the results in Table 5 shows that at baseline,
participants were not different in many cardiometabolic
markers such as waist circumference (P = 0.792), TC (P =
0.735), LDL, (P =0.135), TG (P = 0.208), HbA1C (P = 0.100),
SBP (P = 0.184), DBP (P = 0.129), and hs-CRP (0.100).
However, HDL was significantly greater in DMPA starters
1.26 (0.42) than in the control group 1.08 (0.26); P = 0.008.
Furthermore, after 6 months of follow-up, no difference in
WC, hs-CRP, TC, LDL, and SBP changes, P > 0.05, were
detected between the two groups. However, the changes in
HbA1C and TG were significantly more significant in the
DMPA than in the NH users, with P < 0.05 different from
changes in HDL, which were significantly lower in the
DMPA users than in NH users, P < 0.05. The comparison
between the 6™ and 12 months’ results indicates that DMPA
users experienced a significant increase in levels of almost all
studied cardiometabolic parameters than the NH users. The
raised parameters included WC, hs-CRP, TC, LDL, HbA1C,
and TG; P < 0.05. Differently, HDL indicated a significant
decrease in the DMPA users than in the NH users; P < 0.05.

DISCUSSION

The study used a prospective approach to explore the effect
of DMPA on cardiometabolic risk parameters in women of
reproductive age in Rwanda to document the need or not
for the routine follow-up to them. The findings indicated a
significant effect of DMPA on waist circumference, LDL,
TC, TG, HDL, hs-CRP, and HbAIC. In general, the first
6 months’ changes were not statistically significant for many
of the studied parameters; however, at 12 months, the results

Table 2: Biodemographic characteristics of study participants.

Parameters Categories DMPA group n=45 n (%) NH users n=45 n (%) P-value

Age (in years) <24 17 (37.8) 10 (22.2) 0.246
25-29 12 (26.7) 13 (28.9)
>30 16 (35.6) 22 (48.9)

Education attainment Less than secondary 40 (85.11) 27 (62.49) 0.015*
Secondary or tertiary 7 (14.89) 16 (37.21)

Breastfeeding Yes 37 (82.2) 29 (64.4) 0.057
No 8(17.8) 16 (35.6)

Parity <3 children 40 (88.9) 33(73.3) 0.059
>3 children 5(11.1) 12 (26.7)

Alcohol use Yes 16 (34.04) 7 (30.43) 0.054
No 31 (65.96) 36 (53.73)

Eating meat Not at all 17 (37.8) 9 (20) 0.063
At least once a week 29 (62.2) 36 (80)

Eating vegetables <4 times a week 23 (51.1) 11 (24.4) 0.009*
>4 times a week 22 (48.9) 34 (75.6)

Eating fruits Not at all 12 (26.7) 10 (22.2) 0.624
At least once a week 33 (73.3) 35(77.8)

Taking milk Not at all 16 (35.6) 7 (15.6) 0.030*
At least once a week 29 (64.4) 38 (84.4)

*Means that the difference is statistically significant at 5%. DMPA: Depot medroxyprogesterone acetate, NH: Non-hormonal
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Variable Baseline Six months Sig Six months
MD (IQR) MD (IQR) MD (IQR)
wC 82(7) 89 (14) <0.001 89 (14)
TC 4.01 (2.43) 3.79 (1.30) 0.699 3.79 (1.30)
HDL 126 (0.42)  0.66 (0.50)  <0.001  0.66 (0.50)
LDL 2.49(0.94) 2.89(1.30)  0.007  2.89 (1.30)
TG 0.98 (0.49) 1.12 (0.41) 0.009 1.12 (0.41)
hs-CRP 0.56 (1.53) 0.95 (2.42) 0.201 0.95 (2.42)
HbAIC  4.70(0.50) 5.61(0.78) <0.001  5.61 (0.78)
SBP 118 (15) 119 (19) 0.553 119 (19)
DBP 77 (11) 76 (15) 0.428 76 (15)

Table 3: The results of the Wilcoxon signed-rank test comparing changes in cardiometabolic risk parameters within DMPA users.

Twelve months Sig Baseline = Twelve months Sig
MD (IQR) MD (IQR MD (IQR)

93 (10) <0.001 82(7) 93 (10) <0.001
4.53 (1.47) <0.001  4.01(2.43) 4.53 (1.47) <0.001
0.89 (0.41) 0.003  1.26 (0.42) 0.89 (0.41) 0.001
3.55 (1.18) <0.001  2.49 (0.94) 3.55 (1.18) <0.001
1.36 (0.77) 0.008 0.98 (0.49) 1.36 (0.77) 0.003
3.78 (3.71) <0.001  0.56 (1.53) 3.78 (3.71) <0.001
5.50 (0.73) 0.127  4.70 (0.50) 5.50 (0.73) <0.001

126 (20) <0.001 118 (15) 126 (20) 0.001

86 (11) <0.001 77 (11) 86 (11) <0.001

protein (in mg/L), Sig: Significance

DMPA: Depot medroxyprogesterone acetate, MD: Median, IQR: Interquartile range, WC: Waist circumference (in cm), DBP: Diastolic blood pressure
(in mmHg), HDL: High-density lipoprotein cholesterol (in mmol/L), LDL: Low-density lipoprotein cholesterol (in mmol/L), SBP: Systolic blood pressure
(in mmHg), TC: Total cholesterol (in mmol/L), TG: Triglyceride (in mmol/L), HbA1C: Glycated hemoglobin (in %), hs-CRP-high-sensitivity C-reactive

Variable Baseline Six months Sig Six months
MD (IQR) MD (IQR) MD (IQR)
wC 83 (9) 86 (11) <0.001 86 (11)
TC 3.79 (2.65) 3.96 (1.28) 0.509 3.96 (1.28)
HDL 1.08 (0.26) 0.99 (0.22) 0.002 0.99 (0.22)
LDL 2.63(0.82)  2.89(0.94)  0.006  2.89 (0.94)
TG 0.99 (0.78)  0.82(0.62) <0.001  0.82 (0.62)
hs-CRP  1.18(1.67)  1.00(3.09)  0.006  1.00 (3.09)
HbAIC 4.70 (0.45) 4.89(0.98)  <0.001 4.89 (0.98
SBP 118 (15) 119 (19) 0.459 119 (19)
DBP 79 (12) 83 (10) 0.428 83 (10)

Table 4: The results of the Wilcoxon signed-rank test comparing changes in cardiometabolic risk parameters within non-hormonal users.

Twelve months Sig Baseline ~ Twelve months Sig
MD (IQR) MD (IQR) MD (IQR)

88 (11) 0.337 83 (9) 88 (11) <0.001
4.09 (1.30) 0.439  3.79 (2.65) 4.09 (1.30) 0.097
1.19 (0.58) 0.001 1.08 (0.26) 1.19 (0.58) 0.016
2.96 (1.00) 0.015  2.63(0.82) 2.96 (1.00) 0.660
0.79 (0.79) 0.754  0.99 (0.78) 0.79 (0.79) 0.002
1.77 (2.39) 0.426  1.18(1.67) 1.77 (2.39) 0.003
4.92 (0.92) 0.872  4.70(0.45) 4.92 (0.92) 0.004

126 (20) 0.780 118 (15) 126 (20) 0.310

87 (6) <0.001 77 (11) 87 (6) 0.007

NH: Non-hormonal; MD: Median, IQR: Interquartile range, WC: Waist circumference (in cm), DBP: Diastolic blood pressure (in mmHg), HDL: High-density
lipoprotein cholesterol (in mmol/L), LDL: Low-density lipoprotein cholesterol (in mmol/L), SBP: Systolic blood pressure (in mmHg), TC: Total cholesterol (in
mmol/L), TG: Triglyceride (in mmol/L), HbA1C: Glycated hemoglobin (in %), hs-CRP: High-sensitivity C-reactive protein (in mg/L), Sig: Significance

indicated a statistically significant increase in WC, hs-CRP,
HbAI1C, TC, LDL, TG, and lipid ratios in the DMPA group
compared to NH users. Moreover, DMPA users experienced
a significant decrease in HDL compared to NH users. Our
findings did not indicate any influence of DMPA on blood
pressure.

Various studies investigating the effect of DMPA on lipid
profiles indicated an inconsistency in their findings. Our
findings indicated a progressive rise in TG, TC, and LDL and
a decline in HDL. It is consistent with the 6 months follow-
up study done in Indian postpartum women, which also
indicated a significant progressive increase in TG, LDL, TC,
and a decrease in HDL in DMPA users.* It differs from the
2-year follow-up study conducted on Nepalese women, which
reported a significant rise in TC and LDL with no significant
changes in TG and HDL.’! Again, the study on Nigerian
women reported a significant increase in LDL and HDL
without changes in TG and TC.” On the contrary, the study
on Egyptian women concluded that injectables do not affect

lipid metabolism in any way.*” This inconsistency may be
attributable to sociocultural and lifestyle factors influencing
the lipid profile differently in different communities.

Our study did not show the difference in MD blood pressure
between the DMPA group and NH group, and it agrees with
the study done in Ethiopia, which also reported no difference
in both SBP and DBP between injectable users and controls."!)
Other studies reported statistically significant differences; for
example, a 1-year follow-up study in Ghana demonstrated a
significant increase in DBP in injectable users when compared
results at baseline (72.70 + 3.47 mmHg) and results after 1 year
(88.22 + 4.32); however, it was not clinically significant. The
same study also reported a significant increase in SBP, where it
was 115.39 £ 5.03 mmHg at baseline and 130.52 + 5.56 mmHg
after a year; also, the difference was not clinically significant.l*”
Another example is the study conducted in Pakistan women
which reported a difference where both SBP and DBP
were significantly high in injectable users (SBP: 118.33 +
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Table 5: Mann-Whitney analysis to compare changes in cardiometabolic parameters between DMPA and NH users during 12 months of
follow-up.
Variable Baseline After 6 months After 12 months
DMPA users NH users Sig DMPA users NH users Sig DMPA users NH users Sig

MD (IQR) MD (IQR) MD (IQR) MD (IQR) MD (IQR) MD (IQR)
wC 82(7) 83 (9) 0.792 89 (14) 86 (11) 0.216 93 (10) 88 (11) <0.001
hs-CRP 0.56 (1.56) 1.18 (1.67)  0.100 0.95(2.42) 1.0 (3.09) 0.386 3.78 (3.71) 1.77 (2.39) 0.002
HbA1C 4.70 (0.70) 4.70(0.45)  0.100 5.61 (0.78) 4.89(0.89)  <0.001 5.50 (0.73) 4.92(0.92)  <0.001
TC 4.01 (2.43) 3.94(2.65) 0.735 3.79 (1.30) 3.96 (1.28) 0.204 4.53 (1.47) 4.09 (1.30) 0.006
HDL 1.76 (0.42) 1.08 (0.26)  0.008 0.66 (0.50) 0.99 (0.22)  <0.001 0.89 (0.41) 1.19 (0.58)  <0.001
LDL 2.49 (0.94) 2.63(0.82)  0.135 2.89 (1.30) 2.89 (0.94) 0913 3.55(1.18) 2.76 (1.00)  <0.001
TG 0.98 (0.49) 0.99 (0.78)  0.208 1.12 (0.41) 0.82(0.62)  <0.001 1.36 (0.77) 0.79 (0.79)  <0.001
SBP 118 (15) 122 (16) 0.184 119 (19) 122 (20) 0.279 126 (19) 124 (14) 0.181
DBP 77 (11) 79 (12) 0.129 76 (15) 83 (10) 0.036 86 (11) 87 (6) 0.590
DMPA: Depot medroxyprogesterone acetate, NH: Non-hormonal, MD: Median, IQR: Interquartile range, WC: Waist circumference (in cm), DBP: Diastolic
blood pressure (in mmHg), HDL: High-density lipoprotein cholesterol (in mmol/L), LDL: Low-density lipoprotein cholesterol (in mmol/L), SBP: Systolic
blood pressure (in mmHg), TC: Total cholesterol (in mmol/L), TG: Triglyceride (in mmol/L), HbA1C: Glycated hemoglobin (in %), hs-CRP: High-sensitivity
C-reactive protein (in mg/L), Sig: Significance

9.85 mmHg; DBP: 80.83 + 10.91 mmHg) compared to controls
(SBP: 112.0 + 7.61 mmHg; DBP: 77.0 + 5.50 mmHg); again,
this difference is not clinically significant.®!

Among the objectives of this study were to evaluate the
influence of DMPA on abdominal fat deposition as an
independent risk factor associated with increased risk of
CVD.B The results of this study indicated both statistical and
clinically significant differences between DMPA users and
controls at 12 months of use, where DMPA users indicated a
higher MD waist circumference than controls. Even though
there are limited data on these findings, related findings
indicate a direct relationship between DMPA and weight gain.
These include the study done on the adolescent population
in a prospective study of 18 months follow-up where the
increase in mean weight at 18 months was 9.4 in obese users
and 3.5 in non-obese users.’!! The same was reported in
Indian postpartum women, where the 6 months follow-up
study indicated a significant progressive increase in weight.’l
A cross-sectional study in Ethiopia reported a significant rise
in individual body weight from 1 to 14 kg and a mean increase
of 5 kg/m* in body mass index regardless of the duration of
use.® An increase in body weight is not enough to estimate
the risk of CVDs; instead, the waist circumference measure
provides a reasonable estimate of the risk of CDV.)

There is evidence that combined hormonal contraceptives,
specifically oral contraceptives® and vaginal combined
hormonal contraceptives,*” induce chronic CRP production
in the liver independently of age and in a different manner
than that of the usual inflammatory processes.”® This
evidence has raised whether DMPA, a progesterone-only
contraceptive, can induce CRP production. In our study,
the observed change was minimal and not different between
DMPA users and controls until 6 months. However, at

12 months, a clinically significant increase was observed in
DMPA users but not in controls. Regardless of the mode of
administration, hormonal contraceptives induce chronic
inflammation that needs further evaluation to elucidate the
cardiovascular consequences.

Various studies that assessed the influence of hormonal
contraceptives on blood sugar have either considered all
methods together or put their focus on oral contraceptives
and ended with controversial findings. A cross-sectional study
conducted on childbearing-aged women (20-49) in Indonesia
indicated higher average blood glucose of 26 mg/dL above
that of non-users.’ The same study conducted in Nigeria
showed a significant increase (5.2 + 2.2 mg/dL) in users
compared to non-users.””! Contrary to that conducted in
young American women, where the use of oral contraceptives
reduced the blood glucose level, promising a protective effect
on diabetes in users.! Our study intended to determine
the effect of DMPA on HbAIC as a measure of average
blood glucose within 3-4 months. Our findings indicated a
higher mean in DMPA users than in controls. Even though
we used different measures, our findings are comparable to
the 3-month follow-up study, which indicated a significantly
elevated blood glucose in DMPA users than in NH users.!

However, the study encountered some limitations, among
them the self-report on the use of hormonal contraceptives
and the duration of the previous use, which could introduce
some bias in the results. Another limitation is the failure to
control participants’ lifestyles during the follow-up period,
which could influence some of the factors investigated in the
study. Further study that considers all those factors includes
all types of hormonal contraceptives used in Rwanda, and
extends the follow-up period would be appreciated.
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CONCLUSION

The study concludes that DMPA affects cardiometabolic
parameters in users. The effect was minimal within the first
6 months of use but manifested significantly at 12 months
of follow-up. The most affected parameters included waist
circumference, lipid ratios, TG, HDL, hs-CRP, and HbA1C,
and these are currently identified as potential cardiometabolic
indicators of the high risk of CVD. We recommend a follow-
up to users which are to be initiated at least 12 months of
use and repeated every 6 months to check the status of
cardiometabolic markers and intervene where necessary.
Checking lipid profiles, blood sugar, and waist circumference
would provide helpful information to health providers for a
decision on an individual user.
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