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Abstract

Sub-Saharan Africa (SSA) accounted for nearly 70% of global maternal deaths in 2023. As mortality
from direct obstetric causes declines, cardiovascular disease is emerging as an increasingly important
yet underrecognized contributor to maternal morbidity and mortality. The regional burden includes
rheumatic and congenital heart disease, peripartum cardiomyopathy, hypertensive disorders of
pregnancy, and HIV-associated cardiovascular disease. Adverse outcomes are exacerbated by delayed
recognition, limited diagnostic capacity, workforce shortages, fragmented referral pathways, and
restricted access to cardiac interventions.

Cardio-obstetric programs provide a coordinated, multidisciplinary model across preconception,
pregnancy, delivery, and postpartum care. These programs facilitate early diagnosis, structured risk
stratification, individualized management, coordinated delivery planning, and longitudinal follow-up.

Our experience from multidisciplinary clinics in Ethiopia and Tanzania demonstrates the feasibility of
adapting cardio-obstetric principles to resource-constrained health systems. We propose a scalable
framework comprising five interconnected pillars: early diagnosis and risk stratification; multidisciplinary
team-based care; regional referral networks; telemedicine and digital health; and research and capacity
building. Implementation should integrate cardiovascular care into existing maternal health services
while strengthening diagnostic capacity, workforce development, referral infrastructure, and locally
generated evidence. Context-adapted cardio-obstetric pathways may therefore provide a practical,
scalable approach to reducing preventable cardiovascular maternal deaths and advancing equitable
maternal health across SSA.
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Introduction

Maternal mortality remains a major public health crisis in low-income countries. Although
the global maternal mortality ratio has declined since 2000, progress has stalled in recent years,
and many maternal deaths remain preventable. In 2023, the global maternal mortality ratio was
approximately 197 deaths per 100,000 live births, with nearly 70% of maternal deaths occurring
in sub-Saharan Africa (SSA) [1]. This disparity is also reflected in lifetime risk: approximately 1 in
8,000 women die from maternal causes in high-income countries, compared with 1 in 66 in low-
income countries and nearly 1 in 55 in SSA [1]. The United Nations Sustainable Development Goal
3.1 calls for reducing the global maternal mortality ratio to fewer than 70 deaths per 100,000 live
births by 2030 [2]. However, current projections indicate that much of SSA will remain well above

this target in 2030 [3] (Figure 1).
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Figure 1. Maternal mortality ratios by region in 2023. Bars represent maternal deaths per 100,000 live births. The dashed line indicates the SDG 3.1
target of fewer than 70 maternal deaths per 100,000 live births by 2030. Data from the UN Maternal Mortality Estimation Inter-Agency Group and

WHO (2025).

As deaths from direct obstetric causes decline, indirect
causes account for a growing share of maternal mortality [4,5].
Cardiovascular disease is among the most important contributors
to maternal morbidity and mortality worldwide [6,7] (Figure 2).
Pregnancy is associated with profound cardiovascular adaptations,
including increases in plasma volume, cardiac output, and heart

rate, as well as reduced systemic vascular resistance [8,9]. While
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these physiologic changes are generally well tolerated in healthy
women, they may unmask previously undiagnosed cardiovascular
disease or worsen pre-existing cardiac conditions, resulting in adverse
maternal and fetal outcomes [8,9]. These risks are amplified in low-
and middle-income countries, particularly in SSA, where gaps in
detection and management coexist with limited access to specialized
cardiovascular care.
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Figure 2. Global distribution of causes of maternal death, 2009-2020. Hemorrhage was the leading cause of maternal death worldwide, followed by
indirect obstetric causes, including cardiovascular disease. Data adapted from Cresswell et al. [4].
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The causes of cardiovascular maternal mortality differ
substantially between high-income countries and SSA [10]. In high-
income settings, maternal cardiovascular deaths increasingly result
from acquired conditions, including cardiomyopathy, ischemic
heart disease, aortic disease, gestational diabetes, complications
of hypertension and obesity [10]. In contrast, SSA faces a dual
burden: persistent rheumatic and congenital heart disease alongside
peripartum cardiomyopathy, hypertensive disorders of pregnancy,
and HIV-associated cardiovascular complications [10,11]. This
distinct disease profile requires screening and management strategies
tailored to regional needs.

Given the growing contribution of cardiovascular disease to
maternal mortality and the disproportionate burden in SSA,
context-adapted cardio-obstetric programs may provide a practical
strategy for improving maternal outcomes across the region. This
review summarizes the burden of cardiovascular disease in pregnancy
in SSA, examines the clinical and health-system barriers that impede
care, and proposes a five-pillar framework for integrating scalable
cardio-obstetric pathways into existing maternal health systems.

Cardiovascular Disease in Pregnancy in Sub-Saharan
Africa

Cardiovascular disease in pregnancy in SSA is driven by several
conditions that differ from those commonly encountered in high-
income countries. These include rheumatic heart disease, congenital
heart disease, peripartum cardiomyopathy, hypertensive disorders of
pregnancy, and HIV-associated cardiovascular disease.

Rheumatic heart disease

Rheumatic heart disease (RHD) remains one of the leading
contributors to cardiovascular maternal morbidity and mortality in
sub-Saharan Africa and continues to be the predominant valvular
heart disease affecting young adults in many LMICs [12,13]. Mitral
stenosis is the predominant valvular lesion in pregnant women with
RHD, conferring an increased risk of heart failure, arrhythmias,
maternal death, and adverse fetal outcomes including preterm
delivery, pregnancy loss, and fetal growth restriction. A recent
systematic review of pregnant women with RHD in SSA reported
heart failure and arrhythmias in up to 12.9% and 36% of patients,
respectively, highlighting the substantial burden of disease [14].
Limited access to screening, specialist care, and valve intervention
continues to contribute to poor outcomes, underscoring the
importance of early diagnosis and multidisciplinary management.

Congenital heart disease

Access to specialized congenital heart disease (CHD) care and
corrective cardiac surgery remains limited across many regions of SSA,
resulting in many women entering pregnancy with unrecognized or
unrepaired congenital lesions [15]. Maternal CHD is associated
with an increased risk of heart failure, arrhythmias, stroke, and other
cardiovascular complications during pregnancy, particularly among
women with complex or unrepaired disease [16]. In a multinational
registry, heart failure occurred in 8.7% of pregnant women with
unrepaired CHD, while preterm birth rates approached 12% in some
cohorts [16]. The complexity of managing CHD during pregnancy
underscores the need for coordinated cardio-obstetric programs
capable of providing preconception counseling, comprehensive risk
assessment, and integrated care throughout pregnancy.

Peripartum cardiomyopathy

Peripartum cardiomyopathy (PPCM) is an important cause of
pregnancy-associated heart failure in SSA and remains associated
with significant maternal morbidity and mortality. The burden of
disease is particularly pronounced in parts of Africa, where incidence
estimates have been reported as high as 1 in 100 live births in
Nigeria, compared with approximately 1 in 4,000 live births in the
United States, a disparity that may be partly explained by the higher
prevalence of risk factors such as African ancestry, hypertensive
disorders of pregnancy, and multparity [17]. Despite advances
in treatment globally, outcomes remain poor and highly variable,
with reported mortality rates ranging from approximately 13% to
over 40% across several African cohorts [18]. Given its potentially
reversible nature when identified and treated early, PPCM highlights
the importance of timely cardiovascular assessment, longitudinal
postpartum care, and individualized counseling regarding
contraception, family planning, and future pregnancy risk.

Hypertensive disorders of pregnancy

Hypertensive disorders of pregnancy, including pre-eclampsia and
eclampsia, are among the leading causes of maternal mortality in sub-
Saharan Africa and represent a major contributor to cardiovascular
complications during pregnancy [19]. Beyond their direct obstetric
consequences, these conditions are associated with heart failure,
arrhythmias, stroke, and long-term cardiovascular disease. Women
with hypertensive disorders frequently present late in the disease
course, often in settings with limited access to specialist care and
cardiovascular monitoring. As rates of chronic hypertension and
cardiovascular risk factors rise across many SSA populations, the
cardiovascular implications of hypertensive pregnancy disorders
warrant greater attention within maternal health programs.

HIV-associated cardiovascular disease

HIV-associated cardiovascular disease represents an additional
challenge unique to many regions of SSA. Women bear a
disproportionate burden of the HIV epidemic, accounting for
approximately 63% of new HIV infections in SSA in 2021, and the
risk of HIV infection has been reported to more than double during
pregnancy and the postpartum period [20]. Furthermore, HIV
infection is associated with substantially worse maternal outcomes. In
a population-based study from Malawi, Tanzania, and South Africa,
women living with HIV experienced more than a fivefold higher
rate of direct maternal mortality compared with HIV-uninfected
women [21]. When considered alongside the ongoing burden
of rheumatic heart disease, congenital heart disease, peripartum
cardiomyopathy, and hypertensive disorders of pregnancy, HIV-
associated cardiovascular disease further illustrates the complex
cardiovascular landscape facing pregnant women in SSA.

Cardio-Obstetrics: An Evolving Specialty

Growing recognition of cardiovascular disease as a major
contributor to maternal morbidity and mortality has established
cardio-obstetrics as a distinct multidisciplinary specialty. Over the
past two decades, maternal mortality reviews from North America
and Europe have identified cardiovascular disease as a leading cause of
pregnancy-related death and revealed critical gaps in care for women
with pre-existing or newly diagnosed cardiac conditions. Concurrent
increases in obesity, hypertension, diabetes, and advanced maternal
age have further increased the complexity of cardiovascular care
during pregnancy.
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In response, major academic medical centers in North America
and Europe have established dedicated cardio-obstetric programs
that coordinate patient-centered care across the reproductive
continuum. By integrating expertise from cardiology, maternal-
fetal medicine, obstetrics, anesthesiology, critical care, nursing,
and related disciplines, these programs promote earlier diagnosis,
comprehensive risk assessment, individualized ~management,
coordinated delivery planning, and postpartum follow-up. Emerging
evidence suggests that multidisciplinary care improves adherence
to guideline-directed management and delivery planning and may
reduce adverse maternal cardiovascular outcomes. As the field has
evolved, workforce development has also become a priority. Recent
expert recommendations support incorporating cardio-obstetrics
into cardiovascular fellowship training so that future cardiologists
can care effectively for pregnant patients within multidisciplinary

teams [22].

The maturation of cardio-obstetrics is reflected in an expanding
body of professional guidance and scientific literature. A 2023 JACC
State-of-the-Art Review highlighted the field’s rapid evolution and
the role of multidisciplinary care in improving maternal and fetal
outcomes [23]. The 2025 European Society of Cardiology Guidelines
on Cardio-Obstetrics  subsequently provided comprehensive
recommendations for cardiovascular care before, during, and after
pregnancy [24]. Together, these publications support structured
cardiovascular care pathways throughout pregnancy and the
postpartum period. Although developed largely in high-income
settings, their core principles can be adapted to the clinical needs
and resource constraints of SSA.

Cardio-Obstetrics: A Framework for
Maternal Outcomes in SSA

Improving

The need for dedicated cardio-obstetric programs in SSA is
amplified by several factors unique to the region. Unlike many high-
income countries where maternal cardiovascular disease increasingly
reflects advanced maternal age and accumulated cardiovascular
risk factors, women in SSA often present at younger ages with

structural and infectious cardiovascular conditions, creating distinct
screening and management challenges. Similar challenges have been
described across other LMICs, including shortages of specialized
healthcare workers, fragmented referral systems, limited access
to cardiovascular diagnostics, and inadequate multidisciplinary
pregnancy heart teams, all of which contribute to delayed diagnosis
and worse maternal outcomes [25]. In addition, public awareness of
cardiovascular disease during pregnancy remains limited. Symptoms
such as dyspnea, palpitations, or exercise intolerance are often
attributed to normal pregnancy-related changes, resulting in delayed
presentation, missed opportunities for diagnosis, and progression to
advanced disease before specialist evaluation occurs.

The feasibility of this approach is demonstrated by our
multidisciplinary cardio-obstetric clinics in Tanzania and Ethiopia,
both of which continue to provide clinical care [26]. Our experience
identified several implementation challenges, including shortages of
specialists, limited access to obstetric anesthesia and cardiovascular
diagnostics, inconsistent laboratory monitoring, restricted referral
pathways for advanced cardiac interventions, and insufficient local
data on cardiovascular disease in pregnancy. Focused capacity
building, infrastructure development, and establishment of clinical
registries helped address these barriers and integrate cardio-obstetric
services into existing health systems. These experiences offer a
practical roadmap for developing sustainable cardio-obstetric
services in resource-constrained settings and supporting broader
scale-up across SSA.

These regional needs support a model that adapts the core
principles of cardio-obstetrics to local health-system capacity rather
than replicating resource-intensive programs developed in high-
income settings. We therefore propose a framework organized around
five interconnected pillars: early diagnosis and risk stratification,
multidisciplinary team-based care, regional referral networks,
telemedicine and digital health, and research and capacity building.
Together, these pillars provide a scalable approach to strengthening
maternal cardiovascular care across diverse healthcare settings in SSA

(Figure 3).
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Figure 3. Proposed multidisciplinary cardio-obstetrics care model for sub-Saharan Africa. Coordinated multidisciplinary care across the continuum
of pregnancy aims to improve maternal and neonatal outcomes among patients with cardiovascular disease.
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Pillar 1: Early diagnosis and risk stratification

Early identification of cardiovascular disease represents the
cornerstone of effective cardio-obstetric care. Many women in SSA
present late in the disease course because underlying cardiovascular
conditions remain unrecognized until pregnancy-related physiologic
precipitates
strategies, risk assessment tools, community awareness initiatives,

stress clinical ~deterioration. Improved screening
and increased access to diagnostic testing such as echocardiography
can facilitate earlier recognition of high-risk patients. Early diagnosis
enables timely referral, optimization of medical therapy, and
appropriate pregnancy planning before significant maternal or fetal

complications occur.
Pillar 2: Multidisciplinary team-based care

The second pillar is the establishment of dedicated multidisciplinary
cardio-obstetric teams. Our proposed team includes maternal-
fetal medicine specialists, cardiologists, obstetricians, nurses and
midwives, anesthesiologists, critical care specialists, administrative
leadership, and patient advocates. At the center of this model is a
Pregnancy Heart Team approach in which complex cases are reviewed
collaboratively, allowing for comprehensive risk assessment and
individualized management plans. Such coordinated care facilitates
continuity across the antepartum, intrapartum, and postpartum
periods while ensuring that both maternal and fetal considerations
inform clinical decision making. Comprehensive care extends across
the reproductive continuum, including preconception counseling,
antepartum surveillance, delivery planning, and postpartum follow-

up.
Pillar 3: Regional referral networks

Given the uneven distribution of specialist resources throughout
SSA, regional referral networks are essential. Not every facility
can support a comprehensive cardio-obstetric program; however,
structured referral pathways can connect community hospitals and
rural clinics with tertiary centers that possess the expertise required
to manage complex cardiovascular conditions during pregnancy.
Development of hub-and-spoke models may improve access to
specialized care while reducing delays in diagnosis and treatment.
Clear referral criteria and coordinated communication between
institutions can further strengthen these networks.

Pillar 4: Telemedicine and digital health

Telemedicine offers a practical mechanism for extending specialist
expertise to underserved regions where cardiovascular and maternal-
fetal medicine specialists may be scarce. Virtual consultations,
multidisciplinary case conferences, remote imaging review, and
digital patient monitoring can facilitate timely clinical decision
making while minimizing geographic barriers to care. As digital
infrastructure continues to expand throughout many regions of SSA,
telemedicine may become an important tool for supporting both
clinical care and professional education.

Pillar 5: Research and capacity building

Sustainable improvement in maternal cardiovascular outcomes

requires investment in research, workforce development,
healthcare infrastructure, and policy. However, data on the burden,
management, and outcomes of cardiovascular disease during
pregnancy remain limited across SSA. Similar research gaps have

been identified throughout LMICs, where the absence of national

registries, prospective datasets, and context-specific guidelines limits
both clinical decision-making and healthcare policy development
[25]. Regional registries, prospective outcome databases, and
collaborative research networks can address these gaps, support
quality improvement, and identify disparities in care.

Local data can also guide national policy. Ministries of health
allocate scarce resources using limited evidence, and estimates
extrapolated from other regions may be discounted. Registry data
on incidence, case mix, and preventable mortality instead define the
burden in nationally relevant terms. Clinicians can then translate
these findings into policy briefs, contribute to maternal death
surveillance and response systems, and partner with professional
societies and patient groups to prioritize maternal cardiovascular
health  in diagnostic  equipment
procurement, and workforce planning. In parallel, training programs

essential-medicines lists,

for physicians, nurses, midwives, and allied healthcare professionals
can expand the cardio-obstetric workforce [27]. Together, research,
advocacy, and training can support sustainable cardio-obstetric

programs throughout SSA.
Conclusion

Cardiovascular disease is an increasingly important but under-
recognized contributor to maternal morbidity and mortality in sub-
Saharan Africa. The region’s distinctive burden of rheumatic and
congenital heart disease, peripartum cardiomyopathy, hypertensive
disorders of pregnancy, and HIV-associated cardiovascular disease
is compounded by delayed diagnosis, fragmented care, limited
diagnostic capacity, and restricted access to specialists and cardiac
intervention. These gaps underscore the need for maternal health
strategies that explicitly integrate cardiovascular care.

Dedicated cardio-obstetric programs offer a practical response
by coordinating cardiovascular and obstetric expertise across the
reproductive continuum. Although these models were formalized
in high-income settings, experience from Tanzania and Ethiopia
suggests that their core principles can be adapted to resource-
constrained health systems. The proposed five-pillar framework—
early diagnosis and risk stratification, multidisciplinary team-based
care, regional referral networks, telemedicine and digital health,
and research and capacity building—addresses both the clinical and
system-level barriers identified throughout this review.

The central priority is therefore not to replicate resource-intensive
programs, but to embed scalable cardio-obstetric pathways within
existing maternal health systems. Linking screening and risk
stratification to multddisciplinary consultation, referral, digital
support, workforce development, and locally generated evidence can
extend specialist expertise, improve continuity of care, and enable
timely intervention for high-risk women. Investment in context-
adapted cardio-obstetric programs should thus be viewed as a
strategic approach to reducing preventable cardiovascular maternal
deaths and advancing equitable maternal health across sub-Saharan

Africa.
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