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Background: Although the safety profile of hormonal contraceptives (HCs) in African populations is still unclear, their use is
growing in Sub-Saharan Africa (SSA) to lower unwanted pregnancies. Hematological, cardiometabolic, endocrine, immunological,
and psychological consequences are among the reported negative outcomes. This scoping review summarizes the most recent data on
the pathophysiological consequences associated with the use of HCs in SSA.

Methods: A comprehensive search via PubMed, African Journal Online, Wiley Online Library, and Google Scholar, following
PRISMA-ScR guidelines, identified studies published between 2000 and 2025 on adverse outcomes of HCs in SSA. Eligible studies
involved laboratory analysis, cross-sectional surveys, cohort studies, and randomized controlled trials and were conducted in English.
Data were charted by country, design, contraceptive type, and adverse outcomes.

Results: Fifty-one eligible studies from SSA were analyzed, revealing diverse pathophysiological consequences. Hematological
effects were reported in 7 studies, showing a higher hematological profile and reduced anemia risk among users of HCs.
Cardiometabolic impacts were noted in 17 studies, with dyslipidemia (40-60% prevalence), hypertension, and weight gain (1-3 kg/
m? BMI increase) linked to depot medroxyprogesterone acetate (DMPA) and combined oral contraceptives (COCs). Endocrine effects
were observed in 3 studies, while 12 studies showed vulnerability of HCs users to sexually transmitted and other forms of infections.
Immune dysregulation and microbiota changes were reported in 5 studies. A study each reported varying consequences, including
anthropometry, bone density, sexual dysfunction and depression, bleeding irregularities, electrocardiogram, spermatotoxicity, and
biochemical changes.

Conclusion: Use of HCs in SSA is linked to a variety of diseases in the immunological, metabolic, endocrine, hematologic, and
psychological domains. To inform safe contraceptive usage and reproductive health policy in SSA, these findings highlight the
necessity of integrated contraceptive counseling, clinical monitoring for comorbidities, and additional region-specific research.
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Introduction

In sub-Saharan Africa (SSA), family planning is crucial for public health and socioeconomic development, as high
fertility rates and rapid population growth lead to increased maternal and child mortality, strain on the healthcare system,
and economic challenges. Modern contraceptives, such as combined oral contraceptives (COCs), progestin-only inject-
ables like depot medroxyprogesterone acetate (DMPA) and norethisterone enanthate (NET-EN), subdermal implants, and
intrauterine devices (IUDs), have been proven to reduce unintended pregnancies, unsafe abortions, and maternal

mortality by allowing women to space or limit births." About 28.4% of women of reproductive age used modern
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contraceptives, including both short-acting and long-acting methods, with 18.7% using short-acting methods and 9.6%
using long-acting methods, according to a 2025 multilevel multivariate analysis of Demographic and Health Survey
(DHS) data from 23 SSA countries (2015-2023).% Factors like parity, parental education, age, media exposure, and
wealth index had a substantial impact on this prevalence.” Even with these advancements, contraceptive use is not
optimal, as barriers such as limited access, cultural stigma, and worries about side effects impede wider adoption.
Although hormonal contraceptives (HCs) provide significant advantages, their use is linked to various negative health
effects, especially in the unique epidemiological context of SSA, which is marked by a high prevalence of Human
Immunodeficiency virus (HIV), anemia, and emerging non-communicable diseases. There is a connection between
hormonal contraceptives and metabolic disturbances such as dyslipidemia, high blood pressure, increased body mass
index (BMI), and impaired glucose tolerance, all of which may raise cardiometabolic disorders.*” Hematological effects
play a significant role as well, with certain studies indicating that hormonal contraceptives may offer protection against

8l
anemia,®

% whereas copper IUDs can worsen iron deficiency in specific groups. There have also been reports of
immunological effects, including changes in mucosal immune cell populations, cytokine production, and vaginal
microbiota."'!* For instance, DMPA use raised frequencies of Th17-like HIV target cells in the vaginal tract, according
to a randomized experiment conducted in South Africa,'* which may alter vulnerability to HIV acquisition.

The significance of region-specific data is underscored by the interaction of these negative outcomes with contextual
variables unique to SSA, including inadequate access to healthcare, comorbidities, and cultural perspectives. Levonorgestrel
(LNG) implants, copper IUDs, and DMPA did not significantly increase the risk of HIV acquisition, according to large-scale
studies like the Evidence for Contraceptive Options and HIV Outcomes (ECHO) trial.'> However, contradictory results from

previous cohort studies'®!”

underscore the need for method-specific and contextually relevant evaluations. Furthermore, little
is known about the long-term hazards of continuous DMPA usage in SSA populations, especially for women and adolescents
undergoing antiretroviral medication, apart from the reduction of bone mineral density.'®

To develop safe and efficient family planning techniques, it is essential to synthesize the available data due to the
variety of contraceptive methods and the conflicting facts regarding the health hazards they pose. This review maps the
range of research on the metabolic, cardiovascular, hematological, and immunological effects of using contraceptives by
combining results from randomized controlled trials, cohort studies, and cross-sectional assessments carried out in SSA
communities. To promote the creation of context-specific guidelines that maximize the effectiveness of contraceptives
and overall health outcomes in the area, the synthesis aims to identify important risk factors, clarify underlying

mechanisms, and highlight information gaps.

Methodology

This scoping review systematically mapped and synthesized data on the pathophysiological effects of contraceptive use
in SSA, focusing on contraceptive pathologies and their adverse effects. The review was retrospectively registered on the
Open Science Framework (OSF) (registration number: 10.17605/OSF.IO/AMXSN). To guarantee methodological trans-
parency, reproducibility, and thorough coverage of pertinent literature, the review complied with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) standards.'”

Search Strategy

From 2000 until August 12, 2025, a thorough and methodical search was conducted to identify pertinent studies.
PubMed/MEDLINE, Wiley Online Library, and African Journals Online (AJOL) were among the electronic databases
searched. Furthermore, regionally published research and grey literature that are not listed in major international
databases were retrieved using Google Scholar. Medical Subject Headings (MeSH) and free-text keywords associated
with SSA nations, physiological and pathophysiological impacts, and contraceptive techniques were incorporated in the
search strategy. Combinations like “hormonal contraceptives”, “oral contraceptives”, “depot medroxyprogesterone

CERNNT3

acetate”, “levonorgestrel implant”, “injectable contraceptives”, or “copper IUD” AND (“lipid profile”, “dyslipidemia”,
“blood pressure”, “glucose”, “anemia”, “cytokines”, or “bone mineral density”’) AND (“Africa South of the Sahara” OR
the names of specific SSA countries) were examples of search terms. Additional eligible papers were found by screening

the reference lists of included research and pertinent reviews (Supplementary File S1).
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Eligibility Criteria

Eligibility for inclusion in this scoping review encompassed studies conducted in Sub-Saharan Africa that investigated
physiological changes associated with contraceptive use among reproductive-age (15-49 years) women and men,
irrespective of comorbidities, HIV status, or parity. Studies were considered if they employed various designs, such as
randomized controlled trials (RCTs), prospective and retrospective cohorts, cross-sectional analyses, and secondary
data evaluations from DHS. The time frame for publication was restricted to studies from January 2000 up to
July 2025 to ensure relevance to contemporary contraceptive methods and health contexts. Language restrictions
were applied to include publications in English, reflecting the predominant languages in the region’s scientific
literature.

Exposures of interest included hormonal contraceptives, such as COCs, progestin-only formulations, injectable proges-
tins, subdermal implants, and hormonal IUDs, as well as non-hormonal copper IUDs, when assessing related physiological
outcomes. Included studies were required to report quantitative measurements of physiological alterations linked to contra-
ceptive use, encompassing metabolic indicators, hematological parameters, immunological endpoints, and other physiolo-
gical metrics. Outcomes focused on changes in body composition, cardiovascular function, glucose and lipid metabolism,
bone health, menstrual patterns, and infection susceptibility, provided they were directly attributable to contraceptive
exposure. This information was collected using a data extraction sheet (Table S1 in the Supplementary File S2).

Study Selection

Duplicate records were found and eliminated once all search results were uploaded into the Zotero reference
management program. Two reviewers independently carried out a two-stage screening procedure on the remaining
records. In order to eliminate research that was unrelated, titles and abstracts were first assessed against the
predetermined eligibility criteria. The second step involved retrieving and evaluating full-text versions of possibly
pertinent publications for inclusion. Consensus was used to settle any disputes amongst reviewers, and a third
reviewer served as an arbiter when agreement could not be reached. To illustrate the number of records found,
vetted, eliminated with justification, and added to the final synthesis, a PRISMA flow diagram was created.

Results

The scoping review screened 392 articles from PubMed, 146 articles from AJOL, and 498 articles from Wiley
Online Library. From these 1036 search results, 235 were duplicates, and 299 lacked the necessary information for
a study on pathologies attributable to contraceptive use in SSA. Out of the remaining 502 articles, 438 articles
could not be retrieved. Thus, a total of 51 articles were used to synthesize information in this review, including 33
relevant articles from PubMed, Wiley Online Library, Africa Journal Online (AJOL), and 18 studies obtained from
grey literature at Google Scholar. No methodological issues required the exclusion of any related contraceptive
pathology study from SSA. The 51 most relevant papers (Supplementary File S2) that served as the review’s

source materials were chosen using these rigorous selection processes, which are summed up in the modified
PRISMA-ScR model that is displayed in Figure 1.

Geographical Distribution of Studies Among the Sub-Saharan African Population
Fifty-one studies in all, from several Sub-Saharan African nations, satisfied the inclusion requirements. The most
included studies were from South Africa (n=11), with Nigeria (n=8), Ethiopia (n=8), Rwanda (n=4), Uganda (n=4),
Ghana (n=2), Zimbabwe (n=2), Tanzania (n=1), Cameroon (n=1), Malawi (n=1), and 9 were multi-country, including
SSA data. The distribution is summarized in Figure 2.

Techniques Used to Determine Pathologies Linked to the Use of Contraceptives in
SSA

Research on diseases linked to the use of contraceptives in Sub-Saharan Africa (SSA) used a wide range of methodo-
logical techniques, from RCTs to population-based cross-sectional analysis. Prominent RCTs that assessed HIV
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Figure | PRISMA flow chart of the article selection process. PRISMA-ScR flow chart illustrating the study selection process, including the number of records identified from
databases, duplicates removed, records screened at title/abstract and full-text stages, exclusions with reasons, and the final number of studies included in the scoping review.
Words or numbers are emboldened to indicate key indicators like databases used and the number of studies.

acquisition, immunological changes, STI risks, and overall contraceptive efficacy included the ASPIRE (A Study to
Prevent Infection with a Ring for Extended Use), VOICE (Vaginal and Oral Interventions to Control the Epidemic), and
ECHO trials, as well as several South African studies that examined DMPA and NET-EN. In South Africa, Rwanda, and
Uganda, prospective and retrospective cohort studies were frequently used to investigate outcomes such as the progres-
sion of HIV illness, loss of bone density, and cardiometabolic hazards, including changes in the metabolism of glucose
and lipids among contraceptive users. Laboratory and immunological analyses, especially in South Africa and
Zimbabwe, provided mechanistic insights into host-pathogen interactions during exposure to HCs. These analyses
included cytokine assays, vaginal microbiota profiling, and evaluations of immunological markers. Lastly, secondary
analyses of sizable datasets, such as multi-country DHS and supplementary studies from clinical trials, offered more
comprehensive epidemiological viewpoints on the safety and adverse effects of contraceptives throughout SSA.

Pathophysiological Consequences of Hormonal Contraceptives in SSA

Several pathophysiological consequences of using HCs have been reported in SSA. However, most studies showed that
cardiovascular and metabolic risks are the most common, followed by hematological changes and other risks related to
sexually transmitted diseases, as shown in Table 1.
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Figure 2 Distribution of studies among Sub-Saharan countries. Geographical distribution of included studies across Sub-Saharan African countries.

Cardiometabolic Risk and Metabolic Changes

The effect of HCs on cardiometabolic health has been the subject of seventeen studies carried out throughout SSA, with

consistent evidence of changes in weight, cholesterol levels, and metabolic risk indicators. According to Kantarama and

others, DMPA was associated with increases in BMI and fasting glucose among long-term users in Rwanda.”* Another

cross-sectional study from Rwanda also found that women using HCs had abnormal lipid profiles, including elevated

levels of total cholesterol and LDL.*> A significant correlation between the usage of HCs and metabolic syndrome

Table | Pathophysiological Outcomes Associated with Hormonal Contraceptives Across SSA

Pathology/Adverse Outcome Citation Country Study Design Hormonal Contraceptive
Methods
Hematological Changes (Anemia) (n =7 Chung'® Multi-SSA Cross-sectional Various hormonal
studies) contraceptives
Misunas’ Multi-SSA Cross-sectional Various hormonal
contraceptives
Gedfie® Ethiopia Comeparative cross- Various hormonal
sectional contraceptives
Stevens?' Ethiopia Observational cohort/ Injectables
analysis
Teshome® Ethiopia DHS secondary analysis | Various modern methods
Gona? Zimbabwe DHS time-series analysis | Various modern methods
Haile? Tanzania Population-based cross- | Various hormonal

sectional

contraceptives

(Continued)
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Table 1 (Continued).

Pathology/Adverse Outcome Citation Country Study Design Hormonal Contraceptive
Methods
Cardiometabolic Risk/Metabolic Kantarama®* Rwanda Prospective cohort DMPA
Changes (n = 17 studies) 5
Turki Ethiopia Comparative cross- Various hormonal
sectional contraceptives
Kofole® Ethiopia Cross-sectional COCGCs
Jimoh* Nigeria Comparative study COCGCs
Shiferaw® Ethiopia Comparative cross- Various progestin-only
sectional
Bakesiima®® Uganda Cross-sectional Various hormonal
contraceptives
Kantarama?® Rwanda Prospective cohort DMPA
Fekadie?’ Ethiopia Observational/ DMPA
Comparative
Asare®® Ghana Cross-sectional Various hormonal
contraceptives
Ac” Nigeria Comparative study Various hormonal
contraceptives
Olumuyiwa®® Nigeria Comparative cross- Etonogestrel (Implanon)
sectional
Bawah®' Ghana Cross-sectional Various contraceptives
Sufa®? Ethiopia Cross-sectional Various hormonal
contraceptives
Adekunle’® Nigeria Clinical study Nomegestrol acetate
(Uniplant)
Aisien and Nigeria Comparative study Etonogestrel (Implanon)
Idogun34
Habyarimana35 Rwanda Cross-sectional Various hormonal
contraceptives
Marc Cameroon Cross-sectional Various hormonal methods
Bertrand®®
Hormonal Suppression (n = 3 studies) Avenant®’ South Africa Secondary analysis of DMPA-IM, NET-EN
RCT (WHICH)
Singata- South Africa Randomized trial DMPA-IM, NET-EN
Madliki'® (WHICH)
Hofmeyr3® Multi-SSA Ancillary analysis of RCT | DMPA-IM, LNG implant
(ECHO)

(Continued)
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Table | (Continued).

Pathology/Adverse Outcome Citation Country Study Design Hormonal Contraceptive
Methods
HIV Acquisition Risk/Disease Progression Haddad'? Malawi Observational with lab Various hormonal
(n = 6 studies) analyses contraceptives
Bunjun'* South Africa Randomized trial DMPA-IM
Singata- Multi-SSA Ancillary study of RCT DMPA-IM, LNG implant
Madliki®®
Morrison'> Multi-SSA RCT cohort analysis DMPA-IM, LNG implant
Noguchi'” South Africa Prospective cohort Various injectable progestins
Myer'® South Africa Prospective cohort Various hormonal
contraceptives
Clinical Adverse Events/Infections related to | Todd* South Africa Randomized controlled LNG-IUS
IUDs (n = 2 studies) trial
Kakaire*' Uganda Randomized controlled LNG-IUS
trial
STI Incidence/Acquisition (n = 4 studies) Harryparsad*? | South Africa Prospective cohort Various injectables, LARC
Deese® Multi-SSA Randomized cohort DMPA-IM, LNG implant
comparison
Kiweewa™* Multi-SSA Prospective study Various (injectables,
implants)
Kakaire*® Uganda Randomized controlled IUD (with STI screening)
trial
Immune Dysregulation/Microbiota Changes Matubu* Zimbabwe Laboratory immunology | DMPA-IM, NET-EN
(n = 5 studies) study
Balle'? South Africa Randomized trial Various hormonal
contraceptives
Konstantinus* | South Africa Randomized crossover NET-EN, COCs,

study Contraceptive Vaginal Ring
Crucitti*® Rwanda Randomized open-label Contraceptive Vaginal Ring
longitudinal
Ngcapu'' South Africa Observational Injectable hormonal
laboratory study contraception
Anthropometric Changes (n = | study) Avenant® South Africa RCT DMPA-IM, NET-EN
Bone Loss (n = | study) Kiweewa Uganda Prospective cohort DMPA (with TDF-based
Matovu®® ART)
Depression/Sexual Dysfunction Singata- Multi-SSA Ancillary study of RCT DMPA-IM, LNG implant
(n = 1 study) Madliki®'
(Continued)
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Table 1 (Continued).

Pathology/Adverse Outcome Citation Country Study Design Hormonal Contraceptive
Methods

Bleeding Disturbances/Nausea (n = | study) Arowoiolu52 Nigeria Randomized controlled Levonorgestrel (emergency
trial contraception)

Electrocardiographic Changes (n = | study) Sagay53 Nigeria Comparative clinical Levonorgestrel (Norplant)
study

Chemical Pathological Effects (n = | study) | Isichei®* Nigeria Preliminary clinical RICOM-1013-] (Ricinus
investigation communis)

Toxicity/Spermatogenesis Inhibition Coutinho® International, Multicenter dose-finding | Gossypol (male

/(n =1 study) including SSA sites study contraceptive)

Abbreviations: ART, antiretroviral therapy; COCs, combined oral contraceptives; DHS, demographic and health survey; DMPA, depot medroxyprogesterone acetate;
ECHO, Evidence for Contraceptive Options and HIV Outcomes; IM, intramuscular; |US, intrauterine system; LARC, long-acting reversible contraception; LNG,
levonorgestrel; NET-EN, norethisterone enanthate; RCT, randomized control trial; SSA, sub-Saharan Africa; STI, sexually transmitted infection; TDF, tenofovir disoproxil
fumarate; WHICH, Women’s Health, Injectable Contraception and HIV.

characteristics, such as central obesity, hypertension, and dyslipidemia, was also reported in Cameroon, underscoring the
systemic metabolic burden.*®

Ethiopian data add credence to these patterns. Showed that people who used progestin-only contraceptives had worse
lipid profiles and higher blood pressure than people who did not use them.’ Similarly, a cross-sectional study showed
a greater incidence of dyslipidemia among users, and verified that using OCs together was linked to increased
atherogenic risk ratios.®’ It also identified high rates of dyslipidemia among HCs users in Harar, Eastern Ethiopia,*
and a previous study showed significant increases in triglycerides and LDL with continued DMPA use.?’

Similar cardiometabolic risks were shown in Nigeria by some comparative investigations. Users of COCs were more
likely than non-users to develop atherogenic dyslipidemia.* The increased cholesterol fractions in users of HCs were also
found,” but negative lipid alterations in users of etonogestrel implants.*® A previous clinical trial showed increases in
cholesterol and triglycerides with nomegestrol acetate subdermal implants.®>> However, Implanon users had adverse
changes in serum lipoproteins.**

Ghanaian data also support metabolic impacts, highlighting comparable trends, demonstrating higher LDL and
triglycerides across various contraceptive forms, and it was found a substantial increase in cardiovascular risk indices
and total cholesterol was found among HC users.”®*! A regional pattern of lipid abnormalities linked to hormonal
treatments was further supported by a report on dyslipidemias in women taking HCs in Uganda.’

Put together, these results show that the use of HCs in SSA is regularly linked to changes in lipid metabolism,
elevated cardiovascular risk indicators, and occasionally more general metabolic syndrome characteristics.

Hematological Changes (Anemia)

The use of HCs and anemia status among women of reproductive age are consistently linked, according to data from
national and multi-country studies conducted in SSA, as reported by seven included studies. Current HC users were
considerably less likely to be anemic than non-users, indicating a protective link, according to a recent large-scale
analysis employing 46 DHS throughout SSA.' Likewise, it was found that the use of HCs was associated with a lower
prevalence of moderate-to-severe anemia, especially among women who used injectable formulations, in a multi-country
investigation spanning low- and middle-income nations, including SSA.’

Studies conducted at the national level supported similar conclusions. In a comparative cross-sectional study
conducted in Ethiopia, researchers discovered that women who used HCs had considerably higher hemoglobin levels
and lower rates of anemia than those who did not.*° While secondary DHS data showed that the use of modern
contraceptives was independently associated with lower odds of anemia in Ethiopian women.® On the other hand,
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consistent results were observed in an observational analysis that contraceptive users exhibited improved hematological
profiles.?!

Similarly, a time-series framework was used to evaluate DHS data from Zimbabwe and verified a decrease in the
prevalence of anemia among women using HCs, indicating a long-term population-level benefit.** A population-based
study conducted in Tanzania also found that women who had previously used HCs had lower incidences of anemia and
better iron status than those who had not.*?

When combined, these results from national studies in Ethiopia, Zimbabwe, and Tanzania, as well as multi-country
datasets, show that using HCs, especially injectable ones, is linked to better hematological status and a lower risk of
anemia in SSA women who are of reproductive age.

Endocrine and Hormonal Suppression

Three studies found that the HCs have quantifiable effects on endocrine function, specifically ovarian suppression,
according to data from SSA. Based on a secondary study of the Women’s Health, Injectable Contraception and HIV
(WHICH) randomized trial conducted in South Africa, women who used injectable progestins showed higher suppression
of progesterone and estradiol than those who were assigned to non-hormonal treatments.®” Similarly, from the WHICH
study, DMPA users showed significant decreases in endogenous gonadotropins and ovarian activity, indicating robust
hypothalamic-pituitary-ovarian axis suppression.'® Similar suppression patterns were observed throughout SSA sites,

1338

according to complementary data from the ECHO trial,” which reported consistent drops in ovarian hormone levels

among women randomly assigned to injectable or implantable progestin treatments.

Immune Dysregulation and Microbiota Changes
Five investigations in SSA have looked at how hormonal contraceptives affect the vaginal microbiota and immune
system. Through laboratory-based immunological assays, it was shown that DMPA use in Zimbabwe was linked to
changes in cytokine expression, indicating a shift toward a pro-inflammatory immune milieu that may affect host
susceptibility to infections.*® In a randomized experiment conducted in South Africa, demonstrated that the start of
DMPA was associated with notable alterations in immunological markers of the genital tract, including decreased levels
of protective innate immune mediators.'> Additionally, utilizing a randomized crossover approach, it has been proven
that several HCs elicited unique patterns of mucosal cytokine responses and immunological activation, suggesting
method-specific immunomodulatory effects.*’

Variations in the vaginal microbiome have also been reported, in addition to immunological markers. In
a randomized, open-label longitudinal trial conducted in Rwanda, researchers discovered that the use of contraceptive
vaginal rings led to a relative increase in Lactobacillus species in a population where bacterial vaginosis was highly
prevalent.*® This finding suggests that there may be a beneficial microbial shift at play. In contrast, an observational
laboratory study conducted in South Africa found that the use of injectable HCs was linked to lower levels of innate
immune factors and soluble chemotactic cytokines in the lower female genital tract, which may compromise mucosal
immunity."!

Together, our results show that HC techniques might affect vaginal microbial ecology and mucosal immune
responses. Injectable formulations tend to inhibit protective immune mediators, while vaginal rings may promote
advantageous microbiota profiles.

Sexually Transmitted Infections (STIs) Acquisition Risk and Disease Progression

The impact of HCs use on HIV susceptibility or progression in SSA was investigated by ten studies in several extensive trials
and cohort studies. DMPA-IM usage was linked to higher indicators of HIV target cell activation in Malawi; it was also
integrated with clinical follow-up with laboratory immunological investigations.'* However, total acquisition risk did not
change significantly between users and non-users. A randomized experiment conducted in South Africa showed that
progestin-only injection users did not significantly increase their risk of contracting HIV in comparison to copper [lUD
users.'* These results were validated by additional data from the ancillary investigations of the ECHO trial, in the full ECHO
cohort analysis across multiple SSA countries, which found no significant difference in HIV incidence among the three
methods studied,'” while reporting no elevated acquisition risk across DMPA, levonorgestrel implant, and copper IUD
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arms.>' Previous prospective cohort data indicated potential risk elevations observed comparable relationships in a Cape
Town cohort,'® while higher HIV-1 acquisition was observed among South African women using injectable progestins.'’

On the other hand, Research on the acquisition of non-HIV STIs has yielded inconsistent findings for various forms of
contraception. According to a prospective cohort study conducted in South Africa, women who used DMPA had greater
incidence rates of Neisseria gonorrhoeae and Chlamydia trachomatis infections than non-users.** These trends were further
supported by data from ECHO-related studies: In several SSA nations, researchers discovered that users of HCs were more likely
to acquire specific STIs than users of copper IUDs.* It has also been reported that a higher rate of STIs among high-risk women
starting different HCs in a larger prospective cohort that included several SSA locations.** On the other hand, a randomized trial
conducted in Uganda revealed that, in contrast to conventional care, intrauterine contraception implantation did not significantly
raise STI risk, indicating method-specific variations.*'

Weight, Body Mass Index, and Anthropometric Alterations

The only available data on anthropometric results came from secondary analysis of randomized trials reported from the
WHICH randomized trial in South Africa, which showed a measurable correlation between injectable contraceptive use
and weight gain.*’ They found that women who were randomly assigned to DMPA-IM had significantly higher increases
in BMI and weight over follow-up compared to those who used copper IUDs.

Bone Loss and Bone Mineral Density

Long-term use of injectable progestins may have a detrimental effect on bone health, according to one study from East
Africa. A prospective cohort study conducted in Uganda showed that, in comparison to non-users, women who used
DMPA showed a gradual decrease in bone mineral density in the hip and lumbar spine, with the effects being more
noticeable in younger women and those who had been using the drug for a longer period.*®

Sexual Dysfunction and Depression

A large randomized trial was analyzed in an additional way to assess the effects on sexual and psychological health.
Although there were only slight absolute differences between the groups, women who were randomly assigned to receive
an LNG implant or DMPA reported higher rates of sexual dysfunction and depressive symptoms than those who used
copper IUDs.*”

Nausea and Bleeding Disturbances

A randomized controlled study in Nigeria to assess levonorgestrel regimens for emergency contraception.’> They found
that menstrual irregularities, such as nausea and intermenstrual bleeding, were common side effects, but they were
usually temporary and self-limiting.

Changes in Electrocardiograms

Small clinical trials have indicated cardiac conduction effects. Although no significant clinical cardiac problems were
reported, Sagay found that Norplant implant users in Nigeria had electrocardiographic changes, including T-wave
variations, as compared to controls.>

Effects of Chemical Pathology

According to preliminary biochemical data from Nigeria, using contraceptives may cause systemic metabolic changes.
Although the study was constrained by a small sample size, it examined RICOM-1013-J, a plant-derived contraceptive
candidate, and revealed chemical pathological abnormalities in female volunteers, including changes in liver enzymes
and hematological markers.”*

Inhibition of Spermatogenesis and Toxicity

Coutinho and others evaluated gossypol as a male contraceptive at the multicenter level in foreign locations, including
SSA.>® They found that gossypol blood levels increased in tandem with a dose-dependent reduction of spermatogenesis.
Fatigue, hypokalemia, and, in certain situations, irreversible reproductive reduction were among the side effects.
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IUD-Related Clinical Adverse Events and Infections

Two studies investigate the differential risks of infections and adverse effects on intrauterine contraception in SSA.
A study done by Todd and others examined the safety profile of the levonorgestrel-releasing intrauterine system (LNG-
IUS) in South Africa by comparing it to copper [UDs among women with HIV.* They found no discernible rise in pelvic
infections. The acceptability and tolerability of hormonal IUDs in this population were further supported by Kakaire,
who conducted a randomized controlled trial among women with HIV in Uganda and found no increased risk of clinical
infections after LNG-IUS insertion in comparison to standard copper TUD users.*!

Discussion

Key Findings and Comparisons with Existing Literature

This scoping review synthesizes evidence from Sub-Saharan Africa (SSA) on the physiological and pathological effects
of HCs, encompassing hematological alterations, cardiometabolic impacts, endocrine suppression, HIV/STI risks, and
diverse adverse clinical outcomes. Across the 51 included studies, HCs demonstrated consistent associations with
endocrine suppression, hematological benefits in anemia reduction alongside context-specific risks, and metabolic
disturbances such as dyslipidemia, elevated cardiovascular indices, and weight gain. Evidence on infectious outcomes
remained heterogenecous, with prospective cohorts suggesting potential HIV and STI vulnerabilities, though large
randomized trials, such as the ECHO trial, reported no significant elevation in HIV acquisition risk with progestin-
only injectables compared to non-hormonal methods.'> Additional adverse effects identified included bone mineral
density loss, mood disturbances, sexual dysfunction, bleeding irregularities, and, less commonly, biochemical and
electrocardiographic changes. Of particular note, LNG-IUS demonstrated robust safety profiles among HIV-positive
women in African cohorts, underscoring their potential as a viable contraceptive option in this population.***!

The modification of endometrial physiology by progestin and estrogen explains the continuous decrease in anemia
risk among hormonal contraception users in SSA.'?* By suppressing estrogen receptor expression and preventing
angiogenesis in the endometrium, progestins like DMPA cause the endometrium’s estrogen and progesterone receptors to
be downregulated with long-term exposure.’® This leads to decreased glandular atrophy and cellular proliferation,
resulting in thinner endometrial tissue and less monthly bleeding.’” Additionally, by suppressing matrix metalloprotei-
nases (MMPs) and upregulating vascular endothelial growth factor (VEGF) inhibitors, estrogen components in combined
oral contraceptives stabilize endometrial vessels and reduce breakthrough bleeding. Reduced menstrual blood loss helps
preserve iron stores throughout the body, maintaining hepatic ferritin levels and supporting effective erythropoiesis.’®
Trials showing improved hemoglobin and ferritin levels with LNG-IUS compared to copper IUDs support this, aligning
with the SSA data.”

Steroid hormones regulate peripheral glucose absorption and hepatic lipid metabolism, leading to the metabolic
changes observed in African cohorts.?>*%?® Hepatic androgen and progesterone receptors are activated by progestins
with androgenic activity, which increases the secretion of very-low-density lipoprotein (VLDL) and suppresses lipopro-
tein lipase (LPL) activity, resulting in lower HDL and higher triglycerides.® In contrast, estrogens increase HDL by
stimulating hepatic apolipoprotein Al synthesis, but they also promote triglyceride production through hepatic
lipogenesis.®' Weight gain associated with DMPA use, especially in teenagers, has been confirmed by longitudinal
studies in the US and Europe.®® Notably, more favorable lipid profiles are linked to newer hormonal delivery methods
like LNG-IUS and the vaginal ring (NuvaRing®), suggesting that technology choice can help reduce metabolic risk.®®

Progestins in adipose tissue decrease insulin sensitivity by reducing GLUT4 translocation in skeletal muscle and
boost hunger through hypothalamic neuropeptide Y (NPY) signaling. These effects promote the accumulation of visceral
fat, which appears as weight gain. This is especially evident with DMPA use.®® By increasing endothelial nitric oxide
(NO) production, estrogen provides some vasculoprotective benefits; however, the overall impact depends on the
estrogen-progestin combination. Newer methods, such as the vaginal ring and LNG-IUS, have more favorable lipid
profiles because they involve lower systemic steroid exposure.®*

Additionally, our study found evidence that genital immune regulation is linked to hormonal contraceptives.'**°
Progestins like DMPA suppress pro-inflammatory cytokines like IL-1 and TNF-a and reduce the secretion of protective
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innate immune factors like secretory leukocyte protease inhibitor (SLPI) by acting on glucocorticoid receptors expressed
in cervical and vaginal epithelial cells.'' This increases vulnerability to HIV and other STIs by causing a mucosal
condition that is hypo-inflammatory but immunocompromised. Contrariwise, Lactobacillus species, which generate lactic
acid and keep the vaginal pH low, boost colonization with contraceptive vaginal rings, creating a protective microbial
environment.*® Therefore, whether the net mucosal effect is protective or permissive to infection depends on the type of
contraception.

Mucosal immunology provides a scientific explanation for the variation found in African studies on HIV risk and
hormonal contraception use. Progestins like DMPA work by partially agonizing glucocorticoid receptors present in
cervical and vaginal epithelial cells in addition to progesterone receptors.’> This signaling pathway decreases the
production of antimicrobial peptides like defensins and secretory leukocyte protease inhibitor (SLPI) by the epithelium
and inhibits the transcription of pro-inflammatory cytokines like IL-1B, TNF-a, and IL-6."" Due to a decrease in tight-
junction proteins such as occludin and claudin, the epithelial barrier integrity is compromised at the cellular level, making
it easier for viruses to infiltrate.%®

Additionally, DMPA promotes the recruitment of HIV target cells by increasing dendritic cell activation and cervical
CD4+ T cell CCRS5 expression, which expands the virus’s cellular entry locations.®” The vaginal milieu is shifted toward
higher pH and increased mucosal inflammation due to altered vaginal microbiota, particularly decreased colonization of
Lactobacillus crispatus and increased anaerobic bacteria like Gardnerella vaginalis. This further predisposes the vagina
to HIV and STI acquisition.'**®

In contrast, delivery systems like vaginal rings and LNG-IUS reduce systemic progestin exposure, maintaining local
contraceptive efficacy while preserving mucosal immune defense.®®®” This mechanistic difference explains why SSA
findings with systemic injectables differ from those with locally acting methods.

According to recognized endocrine physiology, Ugandan women who used DMPA experienced a reduction in bone
mineral density.** Reduced luteinizing hormone (LH) and follicle-stimulating hormone (FSH) secretion from the
pituitary results from DMPA’s suppression of pulsatile gonadotropin-releasing hormone (GnRH) release from the
hypothalamus.®* Ovarian suppression and a significant drop in circulating estradiol, a crucial modulator of skeletal
homeostasis, are the outcomes of this.

At the cellular level, osteoprotegerin (OPG), the natural decoy receptor that prevents osteoclastogenesis, is decreased
when estrogen deprivation increases osteoclast development through activation of the RANK-RANKL-NFATc1 signaling
cascade.”® This imbalance accelerates bone resorption. Estrogen often increases osteoblast survival and type I collagen
synthesis simultaneously; when it is suppressed, bone formation rates are reduced.”’

This suppression is particularly detrimental to young women and teenagers who are still gaining their peak bone
mass. According to DEXA-based longitudinal studies conducted outside of SSA, DMPA causes a 2—-3% annual loss of
bone.”? Crucially, following cessation, there is a partial recovery as bone remodeling rebalances and estrogen levels
return to baseline.”> When giving DMPA to younger women or those with a baseline risk of osteoporosis, the WHO
advises carefully weighing the risks and benefits. These mechanisms support this approach.

Broader neuroendocrine pathways are in line with SSA findings of higher sexual dysfunction and depressive
symptoms among DMPA and implant users.’' Progestins easily penetrate the blood-brain barrier and alter neurosteroid
pathways, especially when they are converted into metabolites like allopregnanolone, which function as GABA-A
receptor positive allosteric modulators.”* Chronic exposure may desensitize GABA-A receptors, resulting in dysregulated
inhibitory tone and depressed phenotypes, even though this usually has anxiolytic effects.”

Additionally, via lowering tryptophan hydroxylase expression and serotonin transporter regulation in the dorsal raphe
nuclei, progestin-induced hypoestrogenism decreases serotonergic activity.”® As a result, there is less synaptic serotonin
available, which is a known route in mood disorders. Because synthetic progestins have partial glucocorticoid action,
which amplifies cortisol signaling and increases susceptibility to stress-related depression, the hypothalamic-pituitary-
adrenal (HPA) axis may also be dysregulated.”’

The mechanisms underlying sexual dysfunction are similarly obvious. Nitric oxide synthase activity in the genital
vasculature is decreased by ovarian estradiol and testosterone suppression, which affects lubrication and arousal as well
as clitoral and vaginal blood flow.”® Sexual desire is further reduced by lower central dopamine signaling, which is often
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boosted by estrogen.” According to SSA and Western cohort data, women on DMPA or implants frequently experience
decreased libido and impaired sexual pleasure, which can be explained by these physiological changes.*® Progestin-
induced endometrial alterations are the cause of bleeding disorders observed in SSA.’* Endometrial gland atrophy and
stromal decidualization brought on by prolonged progestin exposure upset the angiogenic equilibrium. Progestins
decrease vascular stabilizers, including vascular endothelial growth factor (VEGF) and angiopoietin-1, while increasing
matrix metalloproteinases (MMP-2, MMP-9) that break down the extracellular matrix surrounding endometrial arteries.®!
The outcome is fragile, superficial arteries prone to breakthrough bleeding, a leading cause of contraceptive cessation
globally.®

Progestin-mediated modification of cardiac ion channel expression may explain the electrocardiographic (ECG)
changes observed among Norplant users in Nigeria.”> Some women experience longer QT intervals as a result of
progesterone and its analogs’ alteration of HERG potassium channel function.®® Progestins also decrease circulating
estrogen, which typically increases vasodilation through nitric oxide. This might cause autonomic balance to shift toward
sympathetic dominance, which can lead to arrhythmic tendencies.®*

Progestins’ actions on the control of hepatic enzymes are probably the cause of the biochemical changes documented
in early Nigerian research.® Through androgenic or glucocorticoid cross-talk at hepatic nuclear receptors, synthetic
progestins raise hepatic lipase activity and may change the production of albumin and globulins.® Reports of changed
liver enzymes and protein profiles in chronic users can be explained by these systemic metabolic changes.

Lastly, the local immunological tolerance of the uterus is reflected in the low incidence of [UD-related infections in
SSA, provided appropriate screening and asepsis are maintained.*>*' By thickening cervical mucus, the LNG-IUS lowers
the chance of ascending infection, while copper ions generated from Cu-IUDs have bacteriostatic effects.*® Collectively,
these processes account for the widely held conclusion that, when used sterilely, contemporary IUDs pose very little
danger of long-term infection.

Recommendations for Assessing Pathologies Related to Contraceptives Among SSA
The results highlight the need for more methodologically sound, context-specific research in SSA to elucidate the
relationships between the usage of HCs and a variety of diseases. First, to remove the dependence on cross-sectional
surveys, longitudinal cohort designs with defined laboratory endpoints (such as hemoglobin, bone mineral density, lipid
subfractions, insulin resistance indicators, and inflammatory cytokines) are required. Second, emphasis should be placed
on integrating biomarker-driven monitoring, such as enhanced flow cytometry for immunological phenotyping, contin-
uous glucose monitoring (CGM) for metabolic risk, and dual-energy X-ray absorptiometry (DXA) for bone health. Third,
more representative insights may be obtained through multi-country partnerships that use the DHS with biomarker
modules integrated. Adolescents and rural people, who are still underrepresented but extremely susceptible to negative
consequences, should also be included in studies.

Clinical Implications

Clinicians in SSA have to weigh the potential skeletal, cardiometabolic, and hematological side effects of treatments such
as DMPA against their high contraceptive efficacy and accessibility. Family planning programs should include routine
screening for anemia, lipid abnormalities, and weight changes, especially for women who already have prior vulner-
abilities like HIV infection or malnutrition. Long-term DMPA users may benefit from bone health monitoring, which
includes nutritional counseling and vitamin D/calcium supplements. Importantly, if the use of HCs overlaps with an
increased risk of HIV acquisition, HIV risk reduction methods, such as dual protection with condoms and pre-exposure
prophylaxis (PrEP), should be heavily emphasized. Individualized contraceptive counseling should be taken into account
in clinical recommendations, along with patient comorbidities, reproductive goals, and follow-up care accessibility.

Study Limitations

This scoping review encounters several limitations affecting its scope and applicability. Variability in study designs,
demographics, and outcome measures hinders direct comparability across the 51 included studies, despite broad database
coverage, with many relying on cross-sectional or secondary DHS analyses that limit causal inference due to recall and
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selection bias. Geographically, the evidence is skewed toward South Africa, Ethiopia, and Nigeria, with Central Africa
underrepresented, potentially limiting regional generalizability. Additionally, small sample sizes and short follow-up
periods in several studies obscure long-term pathophysiological effects. As a scoping review focused on mapping

87,88

evidence rather than appraising quality, no meta-analysis or formal risk-of-bias assessment was conducted, and

findings should be interpreted as evidence synthesis rather than definitive effect size estimates.

Conclusion

A wide range of diseases, including hematological disorders, cardiometabolic abnormalities, changes in bone mineral
density, and vulnerability to HIV and other infections, are associated with the use of HCs in SSA, according to this
scoping review. Contraceptives remain essential for both public health and reproductive autonomy, but it is important to
consider their systemic effects. SSA evidence suggests that region-specific conditions such as anemia, HIV prevalence,
and nutritional deficiencies may influence the likelihood of adverse outcomes. Future efforts should focus on enhancing
research infrastructure for mechanistic and longitudinal studies, integrating contraceptive services with comprehensive
health monitoring, and providing tailored, evidence-based guidance to improve women’s health outcomes. By contex-
tualizing international research within local settings, SSA can move closer to offering safe, equitable, and sustainable
contraceptive care.
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