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Non-communicable diseases (NCDs) are the second common cause of death in sub-Saharan Africa 
(SSA) accounting for about 35% of all deaths, after a composite of communicable, maternal, 
neonatal, and nutritional diseases. Despite prior perception of low NCDs mortality rates, cur-
rent evidence suggests that SSA is now at the dawn of the epidemiological transition with 
contemporary double burden of disease from NCDs and communicable diseases. In SSA, car-
diovascular diseases (CVDs) are the most frequent causes of NCDs deaths, responsible for 
approximately 13% of all deaths and 37% of all NCDs deaths. Although ischemic heart disease 
(IHD) has been identified as the leading cause of CVDs mortality in SSA followed by stroke 
and hypertensive heart disease from statistical models, real field data suggest IHD rates are 
still relatively low. The neglected endemic CVDs of SSA such as endomyocardial fibrosis and 
rheumatic heart disease as well as congenital heart diseases remain unconquered. While the 
underlying aetiology of heart failure among adults in high-income countries (HIC) is IHD, in SSA 
the leading causes are hypertensive heart disease, cardiomyopathy, rheumatic heart disease, 
and congenital heart diseases. Of concern is the tendency of CVDs to occur at younger ages 
in SSA populations, approximately two decades earlier compared to HIC. Obstacles hampering 
primary and secondary prevention of CVDs in SSA include insufficient health care systems and 
infrastructure, scarcity of cardiac professionals, skewed budget allocation and disproportionate 
prioritization away from NCDs, high cost of cardiac treatments and interventions coupled with 
rarity of health insurance systems. This review gives an overview of the descriptive epidemi-
ology of CVDs in SSA, while contrasting with the HIC and highlighting impediments to their 
management and making recommendations. 
Highlights:

- The burden of non-communicable diseases including cardiovascular diseases is rising in SSA.
-  Levels of hypertension diagnosis, treatment, and control are low at <40%, <35%, and 
10–20%, respectively, and more than 40% of patients with diabetes are not aware of their 
diagnosis in SSA.

- SSA has 23% of the world’s prevalent rheumatic heart disease cases.
-  The leading causes of heart failure in SSA are hypertensive heart disease, cardiomyopathy, 
and rheumatic heart disease, with ischemic heart disease accounting for <10% of cases 
compared to >50% in high-income countries.

Keywords: cardiovascular diseases; risk factors; sub-Saharan Africa; high-income countries; 
non-communicable diseases
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Introduction
Worldwide, non-communicable diseases (NCDs) are the leading cause of death, accounting for 73.4% of all 
deaths, led by cardiovascular diseases (CVDs), with ischemic heart disease (IHD) being the most frequent 
cause of cardiovascular death in the 2017 Global Burden of Disease (GBD) study [1]. NCDs are the second 
most common cause of death in sub-Saharan Africa (SSA) accounting for 2.6 million deaths, equivalent to 
about 35% of all deaths, after a composite of communicable, maternal, neonatal, and nutritional diseases 
(CMNNDs). However, the prevalence, incidence and mortality rates of CMNNDs peaked in the late 1990s 
and early 2000s, and their contributions to overall mortality have been progressively declining, though still 
extremely frequent [2, 3]. There is a contemporary double burden of disease from NCDs and communicable 
diseases. However, in an optimistic projection scenario of a continuous fall in CMNNDs deaths, NCDs are 
now projected to account for more than half all deaths by 2030 in SSA [4]. In high-income countries (HIC) 
of Western Europe and North America, where the epidemiologic transition occurred around the beginning 
to middle of the 20th century, NCDs are the leading cause of morbidity and mortality and account for 90% 
of all deaths, with the leading NCDs being CVDs [2]. 

Although age-adjusted CVD mortality rates in SSA are low compared to HIC, absolute number of CVD 
deaths has increased by more than 50% in the past three decades in this region [2] and tend to occur at 
younger ages, leading to a high number of disability adjusted life years (DALYs) [5–12]. IHD, stroke, and 
hypertensive heart disease are the three most common causes of CVD death in SSA [2, 13]. Concurrently, 
the neglected endemic CVDs of SSA, such as endomyocardial fibrosis and rheumatic heart disease as well 
as congenital heart diseases, remain unconquered [14–17]. Nevertheless, the growth of cardiac care infra-
structure and professionals in SSA have failed to match up with the growing burden and demands of these 
diseases [18–20]. Given mounting concerns about the growing burden of NCDs globally, the 2011 UN High-
Level Meeting made a political declaration on non-communicable diseases aimed at achieving the goal of a 
25% reduction in premature NCD mortality by 2025 (the 25 by 25 goal), which was further emphasized in 
the UN Sustainable Development Goals (SDGs) for 2030 adopted in 2015 to reduce by one third premature 
mortality from NCDs by 2030 [21]. Recent studies suggest that Africa is not on track for achieving these 
NCD targets and indicators by the set deadlines [22]. This critical review gives a descriptive epidemiology 
and risks factors of specific CVDs in SSA, highlights areas where urgent action needs to be undertaken, and 
makes some substantive recommendations. HIC throughout this review will be referring to Western Europe 
and North America. 

Methods
We searched PUBMED/Medline and conducted manual searches from the bibliographies of relevant articles 
for papers on cardiovascular diseases, non-communicable diseases, and various cardiovascular disease 
entities in sub-Saharan Africa. The search was restricted to published English-language articles from January 
1990 to March 2019, and used a combination of MeSH terms and keywords related to coronary artery disease 
or ischemic heart disease, stroke or cerebrovascular disease, hypertensive heart disease, heart failure, rheu-
matic heart disease, valvular heart disease, congenital heart disease, endomyocardial fibrosis, pulmonary 
hypertension, pericarditis, HIV and cardiovascular diseases, aortic aneurysms, and peripheral vascular 
disease in Africa, from which sub-Saharan African studies were identified. One example of a search term 
was ‘Coronary artery disease OR ischemic heart disease AND Africa’. The identified articles were screened 
(title, abstract, and full text as appropriate), and the most relevant were included in the current review. 
We then organized our results into a priori identified themes: hospital-based, community-based, incidence, 
prevalence, risk factors, diagnosis, management, and mortality and other outcomes. Each study identified 
in our search strategy was then tabulated according to theme and findings were synthesized to construct a 
narrative review. This is not a systematic review. 

Classical CVD Risk Factors
Traditional modifiable atherothrombotic CVD risk factors of smoking, hypertension, diabetes, hyperlipidemia, 
obesity, physical inactivity, and poor dietary habits identified from HIC populations are now palpably 
emergent in SSA [13, 23, 24]. However, the true burden of these risk factors, and their ensuing complica-
tions in SSA remain uncertain as most countries are either void of data or have deficient data collection 
systems that are not sufficiently reliable to enable mounting of a commensurate health-system response 
[25]. Table 1 depicts the prevalence rates of these CVD risk factors in SSA, compared to HIC of the western 
world and globally. Smoking rates are 10% in SSA versus 30% in HIC [13, 26, 27]; hypertension prevalence 
in individuals ≥18 years old is 30% in SSA (40% in urban and 20% in rural populations) versus 20% in HIC 
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[28–30]; diabetes prevalence in ≥18 years old is 7.1% in men and women in SSA compared to 6–8% in men 
and 3–6% in women in HIC [25, 31]; dyslipidemia prevalence in adults is 25% in SSA versus 40–60% in HIC 
[32–37]; physical inactivity prevalence is 22% in SSA versus 29–40% in HIC [38–40]; and obesity whose 
prevalence rates are variable in SSA and higher among women (2–40%) compared to men (1–15%) versus 
18–35% in women and 12–30% among men in HIC [34, 41, 42].

The burden of tobacco-related mortality in Africa increased by about 70% from 1990 to 2016 [43]. Of 
great concern is the fact that levels of hypertension diagnosis, treatment, and control remain <40%, <35%, 
and 10–20%, respectively [44–46]. These figures are very troubling when compared to the North America 
where >80% of patients are aware of their diagnosis, >70% are receiving treatment, and >55% have ade-
quate blood pressure control [34, 47], and corresponding figures for Western Europe are of 60–70%, 50%, 
and 30–40% respectively [47]. In SSA, diabetes is still undiagnosed in a high proportion of the population, 
as more than 40% of patients with diabetes are not aware of their diagnosis, and less than half of patients 
on medication have well-controlled diabetes [23]. Although SSA is a latecomer to the obesity epidemic 
compared to the HIC, the prevalence in this region is rapidly rising. This problem might be compounded by 
anecdotal and evidence-based reports that in some SSA regions, overweight and obesity are the preferred 
body images and are still regarded admirably as indicators of health, affluence, well-being and happiness, 
especially among women [48]. Overall, it is important to recognize the enormous contributions from several 
studies on risk factors in many countries, leading to significant advances in last 20 years in SSA.

Table 1: Cardiovascular risk factors prevalence in Sub-Saharan Africa compared to high-income countries 
and worldwide.

CVD risk 
factor

SSA Western Europe North America Global

Smoking in ≥15 
years of age 
[13, 26, 27]

 - Total 10%
 - Males 18%
 - Females 2.3%

 - Total 30%
 - Males 38%
 - Females 21%

 - Total 14–21%
 - Males 16–24%
 - Females 11–18%

 - Total 15%
 - Males 25%
 - Females 5%

Hypertension 
in adults ≥18 
years old 
[28–30]

 - 30s%*
 - <40% are 
aware of their 
diagnosis

 - <35% on 
treatment

 - <10–20% 
controlled HTN

 - 20s%*
 - 60–70% aware 
of their diagnosis

 - 50% on treatment
 - 30–40% 
controlled HTN

 - 20s%*
 - >80% aware of 
their diagnosis

 - >70% on 
treatment

 - 55–66% 
controlled HTN

 - Men 24%*
 - Women 20%*

Diabetes 
Mellitus 
[2, 25, 31]

GBD (all ages):
 - Total 3.5% 
 - Men 3.7%
 - Women 3.3%

NCD RFC ≥ 18 years 
old:

 - Men 7.1%
 - Women 7.1%

 - GBD (all ages):
 - Total 10.2%
 - Men 11.1%
 - Women 9.3%

NCD RFC ≥ 18 years  
old:

 - Men 6–8%
 - Women 3–6%

GBD (all ages):
 - Total 9.9%
 - Men 10.9%
 - Women 8.9%

NCD RFC ≥ 18 years 
old:

 - Men 6–8%
 - Women 5–6%

GBD (all ages):
 - Total 6.5%
 - Men 6.7%
 - Women 6.2%

NCD RFC ≥18 years 
old:

 - Total 8.5% 
 - Men 9.0%
 - Women 7.9%

Hyperlipidae-
mia ≥18–≥20 
years old 
[32–37]

 - Total 25%
 - High risk ~ 40%

 - Total 40–60%
 - High risk ~ 70%

 - Total 40–45 %
 - High risk ~ 70%

 - Total 39% 
 - Men 37% 
 - Women 40% 

Physical 
inactivity 
[38–40]

 - Total 22%
 - Men 18%
 - Women 26%

 - Total 29%
 - Men 26%
 - Women 32%

 - Total 30–40 %
 - Men 25–31%
 - Women 
31–41%

 - Total 27%
 - Men 23%
 - Women 32%

Obesity 
[34, 41, 42]

 - Men 1–15%
 - Women 2–40%

 - Men 12–22%
 - Women 18–25%

 - Men 20–30%
 - Women 21–35%

 - 12% of all 
adults

* Age-standardised prevalence; SSA: Sub-Saharan Africa; GBD: Global Burden of Disease (2017); HTN: hypertension; 
NCD RFC: Non-communicable disease Risk Factor Collaboration systematic review (2014). North America here is 
USA & Canada.
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Cardiovacular Diseases
Table 2 depicts causes of cardiovascular deaths in decreasing order of frequency in SSA, the western world, 
and worldwide in 2017.

Ischemic Heart Disease
Ischemic heart disease (IHD) is the leading cause of death globally, responsible for about 9 million deaths 
(16% of all deaths) and accounting for 50% of all cardiovascular deaths worldwide in 2017 [1]. With 
epidemiologic transition in the western world and other high-income countries, this increasing trend 
in mortality from IHD was noted to have begun as early as the 1920s and peaked in the late 1960s and 
1970s and then started to decline in the 1980s, while mortality increased in other world regions before 
attenuating after the dawn of the 21st century [49, 50]. Historically, very low prevalence, incidence and 
mortality from IHD have been observed in SSA compared to the HIC [51–54]. Back in the 1990s it was 
noted to account only for 6% of all CVDs in studied SSA regions [55]. Recent data from the Global Burden 
of Disease Study in 2017 revealed that IHD is now the most frequent cause of CVD death in SSA (5% of all 
deaths, 40% of CVDs deaths), followed by stroke. However, the Global Burden Disease Study derives some 
of its findings from statistical modelling tools used as a result of the scarcity of data in some regions. 
There is therefore a possibility that the high rate of IHD mortality seen in this study is an overestimate 
for SSA, as data from few studies in the field suggest relatively low rates of IHD in SSA [7, 53, 56, 57]. In 
high-income countries, IHD is the most frequent cause of CVD death (16–19% of all deaths, 50–60% of 
CVD deaths) [2]. 

Earlier studies on IHD in SSA revealed the rarity of this disease from the 1940s to 1990s with rates of 
0.3–3% on various study populations, though a steady rise was observed [51, 52, 54]. Among the world’s 
poorest billion people (majority in SSA), IHD was found to account for only a relatively low 12% of the CVD 
DALYs, compared with 51% of DALYs in HIC [58]. Nevertheless, in the 2000s it was noted that IHD measures 
and its risks factors were beginning to rise in SSA [5, 11, 59, 60], with mortality tending to occur at relatively 
younger ages when compared to high-income regions [11, 50, 61, 62]. Between 1990 and 2017, the number 
of deaths from IHD in SSA witnessed a crude percentage increase of 74% [2]. Most importantly, there is 
accruing evidence suggesting that low IHD rates in SSA might not be real, but rather related to poor ascer-
tainment, and that IHD may be underdiagnosed due to paucity of biomarker, electrocardiography, invasive 
angiography, and diagnostic imaging capabilities [63, 64]. Interventions aimed at primary prevention of IHD 
through risk factor reduction in SSA have been fruitful [65]. 

Stroke (Cerebrovascular Disease)
Globally, in 2017, there were 6.2 million deaths from stroke accounting for 11% of all deaths and ~35% of 
all CVD deaths, the second most common cause of cardiovascular death after IHD. Stroke was the second 
most frequent cause of CVD death in SSA (4% of all deaths, 34% of CVD deaths), and HIC (6–8% of all 
deaths, 19–24% of CVD deaths) in the most recent GBD study [1]. However, most other reports have identi-
fied stroke as the most frequent cause of CVD death in SSA [5, 11]. In SSA, ischemic stroke is more incident 
(55% of all incident strokes) and more prevalent (63% of all prevalent strokes), but haemorrhagic [66] 
stroke is more fatal (65% of all stroke fatalities). Ischemic stroke accounts for 55% of all stroke deaths in 
western Europe and 46% of North America [2]. In the INTERSTROKE study, 70% of strokes in SSA were due 
to ischemic stroke and 30% due to hemorrhagic stroke, compared to 93.3 % and 6.7% respectively in the 
HIC of the western world [66]. There is a relatively large percentage of haemorrhagic strokes in SSA mainly 
due to hypertension when compared to high-income countries, with very high mortality and happening 10 
to 15 years earlier than what happens in the developed countries [11, 66, 67].

The number of deaths from stroke in SSA have increased by nearly 50% in past three decades [2, 11, 68]. 
Stroke tends to affect the younger productive workforce in SSA compared to the developed world [6], and the 
mean age at death from stroke in SSA also the lowest among all low- to middle-income countries [2, 11, 66]. 
Community-based studies in Africa have revealed age-standardized (to the WHO world population) annual 
stroke incidence rates of up to 316 per 100,000 population, and age-standardized prevalence rates of up to 
981 per 100,000 [67, 68]. Stroke case-fatality rates in SSA are the highest in the world ranging from 21–47% 
in various studies [66, 68, 69], compared to 17–30% in high-income countries [70], and almost double for 
hemorrhagic stroke compared to ischemic stroke [67, 68]. A few studies have demonstrated overall positive 
patient outcomes following acute stroke care interventions in Africa [71]. Given that hypertension is the 
single most important preventable risk factor for stroke in SSA [6, 66], its optimal control should be the 
main focus to help reduce stroke occurrence. 
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Heart Failure
Population-based incidence, prevalence, and mortality studies on heart failure are lacking in SSA, but it is 
likely to affect millions in this region. Case fatality rates are high with estimated six-month mortality from 
heart failure in SSA being 18% [7]. The prevalence of heart failure among adults in HIC (Western Europe, 
Canada, USA) is approximately 1–2%, and increasing with age to more than 10% in people aged 70 and 
above [34, 72, 73]. Despite improvements in survival, absolute mortality rates from heart failure remain 
approximately 50% within five years of diagnosis and 30-day heart failure re-hospitalization rates are still 
about 25% in developed countries [73]. While the underlying etiology of heart failure in adults in HIC is 
IHD [34, 74, 75], in SSA the leading causes are hypertensive heart disease, cardiomyopathy, and rheumatic 
heart disease [7, 9, 53, 56, 76, 77], although the relative percentage of heart failure caused by IHD in SSA in 
increasing [57]. In fact, hypertensive heart disease is the most common cause of de novo heart failure pres-
entations in adults in SSA [7, 9, 53, 56, 57, 76, 77]. In a worldwide systematic review of heart failure aetiolo-
gies, an overlap of underlying aetiologies was observed, and crude IHD prevalence was >50% in Europe and 
North America and <10% in SSA [76]. The most common etiologies of heart failure among children in SSA 
are congenital heart disease (52%) and rheumatic heart disease (36%) in one study [9].

A recent meta-analysis of studies in SSA depicted that hypertensive heart disease (39%) was the com-
monest cause of HF in SSA, followed by cardiomyopathies (21%) and rheumatic heart disease (14%), with 
ischemic heart disease less frequent (7%) [56]. In the THESUS–HF study in 9 SSA countries, heart failure 
was most commonly due to hypertension (45%), followed by rheumatic heart disease (14%), while ischemic 
heart disease accounted for a lower percentage (~8%) [7]. The THESUS-HF registries findings differ from 
North American (ADHERE) [75] and European (EHFS II) [74] registries where ischemic heart disease was the 
etiology of acute decompensated heart failure in 57% and 54% respectively [78]. 

Particular aspects of heart failure epidemiology in SSA include high incidence of peripartum cardiomyopathy 
and right heart failure, as well as its occurrence at an early age, compared to HIC. Peripartum cardiomyo-
pathy is an important cause of heart failure in SSA with incidence as high as 1:100 life-births in women in 
Nigeria and 1:1000 in South Africa compared to 1:1100 to 1:4000 in USA (where it is higher among African 
American women) [79, 80], and accounted for 7.7% of all acute heart failure cases in a large SSA registry [7]. 
One notable difference between newly diagnosed heart failure presentations between the HIC is the find-
ing of nearly 30% right heart failure (RHF) observed in one country in SSA (South Africa) [81] compared to 
<5% of RHF cases in Europe [74]. Acute heart failure occurs at a relatively young mean age in the fifties in 
SSA, compared to developed countries where it is a disease of the elderly, with a mean age in the seventies 
[74, 75], thus presenting about two decades earlier in SSA [7]. 

Rheumatic Heart Disease
Rheumatic valvular disease (RHD) is the most significant valvular disease, with an age-standardized death 
rate of 3.7/100,000 worldwide in 2017 compared to 2.0/100,000 from non-rheumatic valvular heart disease 
[2]. Globally, RHD is the most common acquired cardiovascular disease in young people <25 years of age 
[8]. SSA has 23% of the world’s prevalent RHD cases (8.9 million of world’s 39.3 million estimated cases 
in 2017 were in SSA), with high prevalence rate of 864/100,000 compared to only 9.8 and 7.7/100,000 in 
North America and Western Europe respectively [2]. In SSA, RHD is the second most common cause of heart 
failure in children after congenital heart disease and third most common etiology of heart failure in adults 
after hypertension and dilated cardiomyopathies [9, 53, 56, 57]. Nonetheless, disease management remains 
sub-optimal and case fatality high in SSA and other low- and middle-income countries [17]. In the REMEDY 
study on RHD which involved 12 countries from Africa (with exception of Egypt, all were from SSA), Yemen 
and India, patients were young (median age, 28 years), only 55% of patients were on secondary antibiotic 
prophylaxis, and despite the fact that 69.5% of patients with clinical indication of oral anticoagulation were 
prescribed one, only 28.3% had a therapeutic international normalized ratio; only 3.6% of women of child-
bearing age were on contraception. Two-year case fatality rate was high, at 16.9%, with median age at death 
at 29 years [17]. Arrival of the immigrant population from poorer countries, where RHD is endemic to HIC 
might be responsible for a new burden of RHD in the western world [8]. 

Non-Rheumatic Valvular Heart Disease
Non-rheumatic valvular heart diseases (NRVHD) are largely degenerative or bicuspid aortic valvular dis-
ease with rates of occurrence of clinically significant disease (moderate or greater severity) increasing with 
advancing age [2, 34]. Nearly 40% of the world’s 30 million prevalent cases of NRVHD in 2017 resided in 



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income Countries Art. 15, page 7 of 18

Western Europe and North America. The prevalence rates in these two regions were similar at approximately 
1,500/100,000, far exceeding the 95/100,000 seen in SSA where most of the valvular heart diseases were 
due to RHD [2]. The low death rate from NRVHD in SSA of 0.5/100,000 compared to 6–10/100,000 in HIC 
is likely due to competing causes of death taking away inhabitants of SSA, before they are old enough to 
develop degenerative valvular heart disease. However, this could be due to some genetic difference in the 
occurrence of NRVHD, with less risk in blacks. Evidence to support this comes from the USA, where African 
Americans compared to Caucasians are at significantly lower risk of developing severe aortic stenosis due to 
degenerative calcific disease or congenitally bicuspid valve disease [82], as well as degenerative mitral valve 
disease presenting for surgery [83]. 

Congenital Heart Disease
Congenital heart disease is the most common etiology of heart failure among children in SSA [9]. In 2017, 
approximately 12 million people were living with congenital heart disease (CHD) worldwide, with nearly 3 
million of these in SSA [2]. The incidence (birth prevalence) of congenital heart defects in HIC of the western 
world is around 8 per 1000 live births [34, 84], compared to only 1.9 per 1,000 live births in Africa which 
was lowest of all regions in one systematic review [84]. The possibility that this low birth prevalence in Africa 
might be a reflection of poor ascertainment given lack of structured perinatal diagnostic capabilities is likely. 
The only two studies from SSA that were included in this systematic review were conducted without modern 
echocardiographic imaging. 

Many CHD cases in SSA are diagnosed at an advanced stage of their natural history when complications 
and contra-indications for corrective surgical interventions have already ensued [14, 85]. A few hospital-
based studies with imaging capabilities have been conducted in SSA [9, 14, 85–87]. A major study of 534 
CHD patients at a cardiovascular referral center in Mozambique showed that complications were already 
present in 29% of cases at time of diagnosis. Among patients with an abnormality that needed surgical cor-
rection or palliation, only 41% of those could be operated with surgery contraindicated because of severe 
pulmonary hypertension, severe malnutrition, cardiomyopathy, neurological deficit, and HIV infection [14]. 
In the Cameroonian study, CHD patients requiring surgery were on the waiting list for more than three 
months before operation, and around 10% of patients died before their scheduled surgery, with surgical 
procedures completely paid for by not-for-profit organizations [85]. 

Pericarditis
In SSA, the most common cause of pericarditis is tuberculosis accounting for about 65–91% of cases of 
pericardial disease across studies [88–90], compared to HIC of western world where about 80% or more of 
pericardial effusions are idiopathic with tuberculosis accounting for only <5% of cases [91, 92]. In a recent 
systematic review that included 36 studies from SSA, tuberculosis was the most frequent cause of pericardial 
diseases in both HIV-uninfected and HIV-infected populations, followed by malignancies and rheumatologi-
cal diseases [88]. 

Overall mortality rate from tuberculous pericarditis is high with one study reporting 26% during the six-
month course of anti-tuberculosis treatment, and higher in HIV/AIDS patients than in those without (40% 
vs. 17%), in patients drawn from 15 referral hospitals in SSA [89]. Appropriate treatment to reduce mortality 
and morbidity are still lacking [93]. 

Cardiovascular Disease in People Living with HIV Infection
About 37 million people globally are living with HIV. Nearly 26 million (70%) of these are residing in SSA, 
despite the region having only 15% of the world’s population [94]. HIV patients have higher rates of CVD 
than uninfected subjects, likely because of a combination of traditional risk factors, HIV-related inflam-
mation, opportunistic infections, and highly active antiretroviral therapy (HAART) [95–97]. Contemporary 
data depicts that most common clinical cardiac complications associated with HIV in SSA are pericarditis, 
cardiomyopathy, and pulmonary hypertension, all leading to heart failure. Contrarily in the western world, 
IHD, lipodystrophy, metabolic syndrome, and prolonged QT leading to sudden cardiac death, are the most 
commonly seen cardiovascular manifestations of HIV/AIDS [95, 96, 98–100]. The prevalence of these car-
diac complications of HIV in HIC pre-HAART era was up to 40%. Post-HAART era, HIV-associated pericarditis 
and myocarditis have almost disappeared from HIC, while IHD has emerged one of the main causes of death 
and disability of patients on HAART. In SSA, the pre-HAART era prevalence of these cardiac manifestations of 
HIV/AIDS was up to 60% [95]. Other HIV/AIDS-related complications include cerebrovascular disease and 



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income CountriesArt. 15, page 8 of 18

vasculopathy leading to peripheral vascular disease [98]. Although HAART does not seem to alter the long-
term outcome in patients with established myocardial and pericardial disease, it seems to protect patients 
from developing these complications if introduced prior to their onset [95]. 

HIV-related cardiomyopathy is more common with increased immunosuppression (low CD4 count) and 
higher HIV viral load [99]. With increasing use of HAART and advances in HIV treatment, life expectancy 
has increased nowadays in people living with HIV, and HIV has slowly become a chronic disease. This 
increase in life expectancy portends the risk of CVDs from age and traditional risk factors as well as HIV 
and HIV treatment-related risk factors [101]. Thus, a one-stop integrated approach of proactively screening 
for CVDs and their risk factors during attendance at HIV clinics might prove to be highly beneficial and 
economical.

Endomyocardial Fibrosis
Endomyocardial fibrosis (EMF) is an idiopathic heart disease seen mainly in the tropical and subtropical 
regions of the world, being the leading cause of restrictive cardiomyopathy in SSA, and probably worldwide 
[16, 102]. EMF is exceedingly rare in western world except in immigrants from endemic areas [103]. In Africa, 
the disease has been reported in Uganda, Nigeria, Ivory Coast, Egypt, Ethiopia, Congo, Mozambique, Kenya, 
Sudan, Zimbabwe, South Africa, Ghana, Zambia, Malawi, Senegal, and Tanzania [16]. The highest prevalence 
rates of EMF are observed in SSA ranging from 1–20% with clustering in Uganda and Mozambique, while 
prevalence rates of up to 1.5% have been reported in India, 3% in China, and 2% in Brazil [104, 105]. EMF 
trends have been hard to measure reliably [16], but marked reduction seems to be occurring in certain 
regions of the world like India [106], and even in some regions of SSA like Nigeria [107]. Untreated EMF car-
ries very poor prognosis with the mean survival from onset of first symptoms being two years [102]. Despite 
various exciting hypotheses, no definite aetiology for EMF has been identified [16, 102, 104]. 

Pulmonary Hypertension
Pulmonary hypertension (PH) in SSA is associated with very high mortality [108, 109]. Community-based 
prevalence data for PH are lacking in SSA. In the Pan African Pulmonary Hypertension Cohort (PAPUCO), 
prospective multinational registry of newly diagnosed de novo consecutive patients with PH, the differen-
tial diagnoses of PH in adults were 16% pulmonary arterial hypertension (PAH), 69% PH due to left heart 
disease, 11% PH due to lung disease and/or hypoxia, 2% chronic thromboembolic pulmonary hypertension, 
and 2% PH with unclear multifactorial mechanism. At six-month follow-up, 21% of adults with follow-up 
data had died [108]. Similar findings were seen in the Cameroonian study that screened 2194 patients via 
echocardiograms, and observed a crude prevalence of PH of 15.6%, with mortality during six months of 
follow-up of 28% [109]. 

In South Africa, 20% of adult patients presenting with de novo right heart failure had WHO Group 1 
(PAH) with nearly a two-fold increased risk in women compared to men. In women, the three most common 
forms of PAH were idiopathic PAH (34%), PAH related to concurrent HIV infection (33%) and PAH related 
to connective tissue disorders (27%), predominated by scleroderma. In men, the dominant form of PAH was 
idiopathic PAH (60% of cases) followed by HIV-related PAH (23%). In both sexes, congenital heart disease 
accounted negligibly to PAH. This is in comparison to registries in Europe and North America, where the 
most frequent aetiology of PAH was idiopathic accounting for 30–56% of all cases of PAH, connective dis-
ease 15–30%, and congenital heart disease 10–23% [110]. The finding of higher rates of PAH in women in 
SSA is consistent with observations in high-income countries [81], but may have distinct drivers.

Peripheral Artery Disease
About 118 million people worldwide were living with peripheral artery disease (PAD) in 2017, and about 6.1 
million of these lived in SSA. Since 1990, the prevalence, incidence, and mortality have increased worldwide, 
with the steepest increases seen in SSA [2]. An excellent systematic review in SSA revealed a high burden 
of morbidity from PAD, diagnosed by an ankle-brachial index (ABI) of <0.9, where prevalence ranged from 
3.1% to 24% of adults aged 50 years and older and 39% to 52% of individuals with known risk factors like 
diabetes and smoking [111]. The findings of community prevalence rates in SSA are similar to high-income 
countries [112]. Low rates of secondary prevention strategies against PAD have been observed in SSA, with 
only 10% to 22% of patients with an ABI of less than 0.9 receiving antiplatelet therapy, only 2–12% of 
patients receiving statin therapy, and only very few case series reported vascular surgical treatment of PAD 
[111]. The main risk factors highlighted for the SSA region were similar to the western world and included 
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age, diabetes, hypertension, tobacco use, and dyslipidaemia [111, 112]. Is remains uncertain how many 
patients with acute limb ischemia in SSA have access to revascularization or amputation. 

Aortic Aneurysms
Aortic dissection or rupture which usually complicate an aortic aneurysm are surgical and medical emer-
gencies that are beginning to be described in SSA, where the absence of appropriate imaging facilities 
and cardiothoracic & vascular surgery, makes most of them often fatal [113–115]. The GBD 2017 showed 
that mortality from all aortic aneurysms has trended down worldwide including SSA where it dropped to 
0.75/100,000, but the total number of deaths in SSA from aortic aneurysms as well as the percentage of 
deaths in relation to total deaths have increased. The highest death rates are still in HIC where the range 
from 4.15 in North America to 7.14 per 100,000 in Western Europe [2]. The incidence and prevalence of AAA 
are increasing in SSA, while decreasing in WW [116]. Aortic aneurysms occur about 15 years earlier in blacks 
compared to whites in the Southern African region [117, 118]. 

Hospital-based studies in Zimbabwe and South Africa have shown that hypertension and syphilis are the 
most frequent risk factors in black Africans, while hypertension and IHD are the most prevalent risk factors 
in Caucasians [117], and half of aneurysms in black Africans are of non-atherosclerotic origin (mainly due 
aorto-arteritis) [118]. In high-income countries, risk factors of TAA which is largely a degenerative disease 
include age, male gender, all atherosclerotic risk factors, aortitis, connective tissue disorders like Marfan, 
Loeys-Dietz, or Ehlers-Danlos syndromes, bicuspid aortic valve, and Turner syndrome. Similar risk factors are 
associated with AAA with smoking being the strongest modifiable risk factor, while diabetes is protective of 
AAA [119]. 

Impediments to Effective CVDs Management and Recommendations
Inadequate health budget allocation with disproportionate prioritization
Most member States of the African Region of the World Health Organization are still spending far less than 
the target of allocating at least 15% of annual expenditure to health under the Abuja Declaration [120]. 
Also, budget allocations towards management of CVDs and other NCDs from governments, non-govern-
mental and international organizations appear to remain skewed and disproportionately low, compared to 
communicable diseases, with <5% of the bulk of global health funding being allocated to NCDs despite the 
growing burden of these diseases in SSA [22, 120, 121]. Understandably, balancing meager resource alloca-
tions with the pressing demands of endemic communicable, maternal, neonatal, and nutritional diseases 
can be very challenging. Evidence from sociology studies suggests very strong lateral and vertical intergen-
erational family networks and reciprocal wealth exchanges from richer to poorer in SSA [122]. Since current 
evidence suggests strong association of some NCDs with wealth and urbanization [11, 23, 25], a CVD death 
in a wealthy urban dweller will engender strong adverse socioeconomic consequences within the family 
and community of the victim given the close dependent network, a kind of negative cascading multiplier 
effect.

Inadequate healthcare infrastructure
Most SSA countries have insufficient health care systems and infrastructure to manage CVDs with strong 
evidence of very limited number of hospitals equipped with the provision of specialist cardiac services in 
this region, including shortage of medications [18–20]. Tertiary centers for advanced cardiac imaging and 
invasive cardiac procedures including cardiac catherization, PCI, cardiothoracic and vascular surgical inter-
ventions are very sparsely available in most of SSA, apart from South Africa [18, 61, 123]. Electrophysiologi-
cal study and catheter ablation centers are present only in very few countries in SSA and 26% of countries 
surveyed in this region do not have cardiac electronic implantable device implanting services [19]. Access to 
these facilities – where they exist – is still heavily limited by poor transport infrastructure, low availability or 
lack of reliable emergency medical services (EMS), with patients on average taking several hours to several 
days before arriving at these referral centers [18]. These delays often result in acute myocardial infarction 
patients, for example, arriving at health facilities outside the time window for thrombolysis and primary 
PCI. South Africa is the only exception in SSA where interventional cardiology and electrophysiological ser-
vices and interventional rates have been successfully developed to international standards [61]. There have 
been some encouraging improvements in provision and availability of echocardiography in the SSA region 
[17, 108, 124]. It is not uncommon for wealthy individuals and high-grade politicians in SSA to be evacuated 
to the western world for treatment of CVDs, while the poor who cannot afford such care remain and perish 
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or languish with the ensuing complications. Every country in SSA should strive to have at least one large 
tertiary referral academic center for treatment of CVDs and an automated ECG machine and capacity for 
transthoracic echocardiographic in district secondary-care facilities to capture initial CVD diagnoses. 

Shortage of cardiac professionals
Another important impediment holding back the tackling of CVDs in SSA is scarcity of cardiologists. There 
is a very low proportion of physicians to population, with a majority of SSA countries having <5 physicians 
per 10,000 people [125]. In a recent survey, 18% of the sub-Saharan African countries did not have a reg-
istered cardiologist [19, 126]. The scarcity of African-born cardiologists signifies that SSA relies heavily on 
volunteering cardiologists from overseas, who might have the highest motivation, goodwill, and interest to 
care, but might not have a full insight into the cultural, linguistic, and sociopolitical dynamics of the various 
SSA communities to deliver effective cardiovascular care. International and regional training partnerships 
should therefore be fostered in innovative ways. For example, short-term six-month to one-year fellowship 
programs and training for specific procedures such as cardiac echocardiography or pacemaker implanta-
tion for non-specialists, nurses or technicians may be better than having no specialized care at all. Some 
nurse-led CVD management initiatives have proven successful in SSA, which falls in line with task-shifting 
advocated by the WHO as a means of increasing the health workforce [124]. 

Sparsity of health insurance systems and high cost of CVD management
NCDs, especially CVDs are very burdensome cost-wise to manage [34]. Data show that in the majority of 
countries in SSA, direct out-of-pocket payments as a share of total health expenditure are still >40%, and far 
above WHO 20% threshold level of the total health expenditure below which financial risk protection can 
be ensured, and thus leading to impoverishment [121]. The sparsity of health insurance systems in most of 
Africa where only about 15% of the 55 countries have national comprehensive health insurance schemes 
[125], is a serious handicap. Development of insurance systems should be encouraged in public health 
and financial planning within countries. An inclusive universal healthcare system with national-level health 
insurance scheme is probably better as it will avoid the poorest stratum of the population from being left 
behind. This will increase health funds from prepaid sources which can then be subsequently pooled to allay 
the burden on individuals and their families. Some strategies like compulsory taxes or contributions from 
employees, deductions from sales taxes, heightened tobacco taxes, deductions from currency transactions, 
and so on, have been shown to be effective in some countries in SSA [120, 121]. The 10 “Best Buys” strategies 
for reducing the burden of NCDs in SSA have been highlighted [127].

Paucity of statistical epidemiological data
Inadequacies of complete epidemiological data collection on CVDs in SSA have been highlighted, with lack 
of proper disease surveillance programs noted in some countries [5, 11, 12]. Poor ascertainment and capture 
of the true burden and trends of CVDs and their risk factors might lead to inaccurate and underestimated 
statistical data. In such scenarios, public health policymakers and stakeholders will be ill informed about the 
true burden of CVDs, which could skew resource allocations away from these conditions to other health pri-
ority areas. Governments, international organizations, and academic institutions should develop structured 
surveillance programs and seek funding for research projects in this area in order to capture vital statistics 
and the true morbidity burden from CVDs. 

Conclusions
The burden of CVDs and their risk factors is increasing in SSA with available projections suggesting that in 
a few decades from now, CVDs and other NCDs will overtake communicable diseases as the most frequent 
cause of death in this region, particularly due to CAD and stroke. The region is unprepared for this growing 
burden, as there is evidence of insufficient health care infrastructure and resources as well as serious deficien-
cies in number of cardiac professionals to combat CVDs in this region. This is compounded by skewed and 
disproportional budget and resources allocations towards NCDs, where the priority is still rightly towards 
CMNNDs. Setting up healthcare systems for management of CVDs is expensive given costly CVD diagnos-
tics and interventions, as well as need for life-long use of expensive CVD medications. As victims of CVDs 
in SSA are significantly younger compared to their western world counterparts, this poses an additional 
risk to regional socioeconomic development and health systems sustainability. Primary prevention should 
therefore be the key strategy to reduce morbidity and mortality from CVDs in SSA, and high-level strategic 
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planning and partnerships are recommended involving governmental, non-governmental and international 
organizations, professional societies and associations, as well as local stakeholders.

Abbreviations
CHD: congenital heart disease 
CMNNDs: communicable, maternal, neonatal, and nutritional diseases 
CVDs: cardiovascular diseases 
HHD: hypertensive heart disease
HIC: high-Income Countries
IHD: ischemic heart disease 
NCDs: non-communicable disease
NRVHD: non-rheumatic valvular heart disease
RHD: rheumatic heart disease
SSA: sub-Saharan Africa

Acknowledgements
We are very grateful to the Global Burden of Disease Study team, whose findings we have quoted throughout 
this review. 

We acknowledge the Pan-African Society of Cardiology (PASCAR) launched in 1981 and its various ensuing 
task forces which have helped to galvanize CVD research, raise awareness, and given the fight against CVDs, 
new purpose and impetus in this region. Despite earlier palpable sparsity of data and low participation of 
SSA populations in CVDs’ clinical trials, publications about CVDs in SSA have now accrued in number over 
the past two to three decades and PASCAR has played a significant role in this. 

Competing Interests
The authors have no competing interests to declare.

References
 1. Global, regional, and national age-sex-specific mortality for 282 causes of death in 195 countries 

and territories, 1980–2017: A systematic analysis for the Global Burden of Disease Study 2017. 
Lancet (London, England). 2018; 392(10159): 1736–88. DOI: https://doi.org/10.1016/S0140-
6736(18)32203-7

 2. A systematic analysis for the Global Burden of Disease Study 2017. Default results are deaths and 
DALYs for 2017 with trends since 1990 [Internet]. 2017 [cited March 20, 2019]. Available at: http://
ghdx.healthdata.org/gbd-results-tool.

 3. World Health Organization (WHO). Global Health Estimates 2016: Deaths by Cause, Age, Sex, by 
Country and by Region, 2000–2016. Geneva: World Health Organization; 2018. 2018. Available at: 
https://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html.

 4. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. 
PLoS medicine. 2006; 3(11): e442. DOI: https://doi.org/10.1371/journal.pmed.0030442

 5. Moran A, Forouzanfar M, Sampson U, Chugh S, Feigin V, Mensah G. The epidemiology of car-
diovascular diseases in sub-Saharan Africa: The Global Burden of Diseases, Injuries and Risk Factors 
2010 Study. Progress in cardiovascular diseases. 2013; 56(3): 234–9. DOI: https://doi.org/10.1016/j.
pcad.2013.09.019

 6. Owolabi MO, Sarfo F, Akinyemi R, Gebregziabher M, Akpa O, Akpalu A, et al. Dominant modifia-
ble risk factors for stroke in Ghana and Nigeria (SIREN): A case-control study. The Lancet Global Health. 
2018; 6(4): e436–e46.

 7. Damasceno A, Mayosi BM, Sani M, Ogah OS, Mondo C, Ojji D, et al. The causes, treatment, and 
outcome of acute heart failure in 1006 Africans from 9 countries. Archives of internal medicine. 2012; 
172(18): 1386–94. DOI: https://doi.org/10.1001/archinternmed.2012.3310

 8. Remenyi B, Carapetis J, Wyber R, Taubert K, Mayosi BM. Position statement of the World Heart 
Federation on the prevention and control of rheumatic heart disease. Nature Reviews Cardiology. 
2013; 10(5): 284–92. DOI: https://doi.org/10.1038/nrcardio.2013.34

 9. Eberly LA, Rusingiza E, Park PH, Ngoga G, Dusabeyezu S, Mutabazi F, et al. Understanding the 
Etiology of Heart Failure Among the Rural Poor in Sub-Saharan Africa: A 10-Year Experience From 



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income CountriesArt. 15, page 12 of 18

District Hospitals in Rwanda. Journal of Cardiac Failure. 2018; 24(12): 849–53. DOI: https://doi.
org/10.1016/j.cardfail.2018.10.002

 10. Keates AK, Mocumbi AO, Ntsekhe M, Sliwa K, Stewart S. Cardiovascular disease in Africa: Epide-
miological profile and challenges. Nature Reviews Cardiology. 2017; 14(5): 273–93. DOI: https://doi.
org/10.1038/nrcardio.2017.19

 11. Mensah GA, Roth GA, Sampson UK, Moran AE, Feigin VL, Forouzanfar MH, et al. Mortality from 
cardiovascular diseases in sub-Saharan Africa, 1990–2013: A systematic analysis of data from the 
Global Burden of Disease Study 2013. Cardiovascular journal of Africa. 2015; 26(2 Suppl 1): S6–10. 
DOI: https://doi.org/10.5830/CVJA-2015-036

 12. Kariuki JK, Stuart-Shor EM, Leveille SG, Hayman LL. Methodological Challenges in Estimating 
Trends and Burden of Cardiovascular Disease in sub-Saharan Africa. Cardiology Research and Practice. 
2015; 2015: 921021. DOI: https://doi.org/10.1155/2015/921021

 13. Mensah GA. Descriptive epidemiology of cardiovascular risk factors and diabetes in sub-Saharan 
Africa. Progress in cardiovascular diseases. 2013; 56(3): 240–50. DOI: https://doi.org/10.1016/j.
pcad.2013.10.014

 14. Mocumbi AO, Lameira E, Yaksh A, Paul L, Ferreira MB, Sidi D. Challenges on the management of 
congenital heart disease in developing countries. International Journal of Cardiology. 2011; 148(3): 
285–8. DOI: https://doi.org/10.1016/j.ijcard.2009.11.006

 15. Mocumbi AO, Ferreira MB. Neglected cardiovascular diseases in Africa: Challenges and opportuni-
ties. Journal of the American College of Cardiology. 2010; 55(7): 680–7. DOI: https://doi.org/10.1016/j.
jacc.2009.09.041

 16. Mocumbi AO, Falase AO. Recent advances in the epidemiology, diagnosis and treatment of endo-
myocardial fibrosis in Africa. Heart (British Cardiac Society). 2013; 99(20): 1481–7. DOI: https://doi.
org/10.1136/heartjnl-2012-303193

 17. Zuhlke L, Karthikeyan G, Engel ME, Rangarajan S, Mackie P, Cupido-Katya Mauff B, et al. 
Clinical Outcomes in 3343 Children and Adults With Rheumatic Heart Disease From 14 Low- and 
Middle-Income Countries: Two-Year Follow-Up of the Global Rheumatic Heart Disease Registry (the 
REMEDY Study). Circulation. 2016; 134(19): 1456–66. DOI: https://doi.org/10.1161/CIRCULATIO-
NAHA.116.024769

 18. Kakou-Guikahue M, N’Guetta R, Anzouan-Kacou JB, Kramoh E, N’Dori R, Ba SA, et al. Optimizing 
the management of acute coronary syndromes in sub-Saharan Africa: A statement from the AFRICAR-
DIO 2015 Consensus Team. Archives of cardiovascular diseases. 2016; 109(6–7): 376–83. DOI: https://
doi.org/10.1016/j.acvd.2015.12.005

 19. Bonny A, Ngantcha M, Jeilan M, Okello E, Kaviraj B, Talle MA, et al. Statistics on the use of car-
diac electronic devices and interventional electrophysiological procedures in Africa from 2011 to 
2016: Report of the Pan African Society of Cardiology (PASCAR) Cardiac Arrhythmias and Pacing Task 
Forces. Europace: European pacing, arrhythmias, and cardiac electrophysiology: Journal of the working 
groups on cardiac pacing, arrhythmias, and cardiac cellular electrophysiology of the European Society of 
Cardiology. 2018; 20(9): 1513–26. DOI: https://doi.org/10.1093/europace/eux353

 20. Carlson S, Duber HC, Achan J, Ikilezi G, Mokdad AH, Stergachis A, et al. Capacity for diagnosis 
and treatment of heart failure in sub-Saharan Africa. Heart (British Cardiac Society). 2017; 103(23): 
1874–9. DOI: https://doi.org/10.1136/heartjnl-2016-310913

 21. United Nations. Transforming our World: The 2030 Agenda for Sustainable Development; 2015.
 22. Nyaaba GN, Stronks K, de-Graft Aikins A, Kengne AP, Agyemang C. Tracing Africa’s progress 

towards implementing the Non-Communicable Diseases Global action plan 2013–2020: A synthesis 
of WHO country profile reports. BMC Public Health. 2017; 17(1): 297. DOI: https://doi.org/10.1186/
s12889-017-4199-6

 23. Price AJ, Crampin AC, Amberbir A, Kayuni-Chihana N, Musicha C, Tafatatha T, et al. Prevalence 
of obesity, hypertension, and diabetes, and cascade of care in sub-Saharan Africa: A cross-sectional, 
population-based study in rural and urban Malawi. The Lancet Diabetes & Endocrinology. 2018; 6(3): 
208–22. DOI: https://doi.org/10.1016/S2213-8587(17)30432-1

 24. Tibazarwa K, Ntyintyane L, Sliwa K, Gerntholtz T, Carrington M, Wilkinson D, et al. A time bomb 
of cardiovascular risk factors in South Africa: results from the Heart of Soweto Study “Heart Aware-
ness Days”. International Journal of Cardiology. 2009; 132(2): 233–9. DOI: https://doi.org/10.1016/j.
ijcard.2007.11.067



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income Countries Art. 15, page 13 of 18

 25. Atun R, Davies JI, Gale EAM, Barnighausen T, Beran D, Kengne AP, et al. Diabetes in sub-Saharan 
Africa: From clinical care to health policy. The Lancet Diabetes & Endocrinology. 2017; 5(8): 622–67. 
DOI: https://doi.org/10.1016/S2213-8587(17)30181-X

 26. Collaborators GT. Smoking prevalence and attributable disease burden in 195 countries and territo-
ries, 1990–2015: A systematic analysis from the Global Burden of Disease Study 2015. Lancet (London, 
England). 2017; 389(10082): 1885–906. DOI: https://doi.org/10.1016/S0140-6736(17)30819-X

 27. World Health Organization (WHO). WHO global report on trends in prevalence of tobacco smoking 
2000–2025, second edition. Geneva: World Health Organization; 2018.

 28. (NCD-RisC) NRFC. Worldwide trends in blood pressure from 1975 to 2015: A pooled analysis of 1479 
population-based measurement studies with 19.1 million participants. Lancet (London, England). 
2017; 389(10064): 37–55.

 29. Hendriks ME, Wit FW, Roos MT, Brewster LM, Akande TM, de Beer IH, et al. Hypertension in 
sub-Saharan Africa: Cross-sectional surveys in four rural and urban communities. PloS one. 2012; 7(3): 
e32638. DOI: https://doi.org/10.1371/journal.pone.0032638

 30. Gebreselassie KZ, Padyab M. Epidemiology of Hypertension Stages in Two Countries in Sub-Sahara 
Africa: Factors Associated with Hypertension Stages. International Journal of Hypertension. 2015; 2015: 
959256. DOI: https://doi.org/10.1155/2015/959256

 31. (NCD-RisC) NRFC. Worldwide trends in diabetes since 1980: A pooled analysis of 751 population-
based studies with 4.4 million participants. Lancet (London, England). 2016; 387(10027): 1513–30.

 32. Noubiap JJ, Bigna JJ, Nansseu JR, Nyaga UF, Balti EV, Echouffo-Tcheugui JB, et al. Prevalence of 
dyslipidaemia among adults in Africa: a systematic review and meta-analysis. The Lancet Global Health. 
2018; 6(9): e998–e1007. DOI: https://doi.org/10.1016/S2214-109X(18)30275-4

 33. Karaye KM, Habib AG. Dyslipidaemia in patients with established cardiovascular disease in Sub-Saha-
ran Africa: A systematic review and meta-analysis. European Journal of Preventive Cardiology. 2014; 
21(6): 682–91. DOI: https://doi.org/10.1177/2047487312460018

 34. Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng S, et al. Heart Disease 
and Stroke Statistics – 2018 Update: A Report From the American Heart Association. Circulation. 2018; 
137(12): e67–e492. DOI: https://doi.org/10.1161/CIR.0000000000000573

 35. Joffres M, Shields M, Tremblay MS, Connor Gorber S. Dyslipidemia prevalence, treatment, control, 
and awareness in the Canadian Health Measures Survey. Canadian Journal of Public Health = Revue 
Canadienne de Sante Publique. 2013; 104(3): e252–7. DOI: https://doi.org/10.17269/cjph.104.3783

 36. Venkitachalam L, Wang K, Porath A, Corbalan R, Hirsch AT, Cohen DJ, et al. Global variation in the 
prevalence of elevated cholesterol in outpatients with established vascular disease or 3 cardiovascular 
risk factors according to national indices of economic development and health system performance. 
Circulation. 2012; 125(15): 1858–69. DOI: https://doi.org/10.1161/CIRCULATIONAHA.111.064378

 37. Laforest L, Ambegaonkar BM, Souchet T, Sazonov V, Van Ganse E. Mixed dyslipidemias in pri-
mary care patients in France. Vascular health and risk management. 2012; 8: 247–54. DOI: https://doi.
org/10.2147/VHRM.S27668

 38. Guthold R, Louazani SA, Riley LM, Cowan MJ, Bovet P, Damasceno A, et al. Physical activity in 22 
African countries: Results from the World Health Organization STEPwise approach to chronic disease 
risk factor surveillance. American Journal of Preventive Medicine. 2011; 41(1): 52–60. DOI: https://doi.
org/10.1016/j.amepre.2011.03.008

 39. Assah F, Mbanya JC, Ekelund U, Wareham N, Brage S. Patterns and correlates of objectively meas-
ured free-living physical activity in adults in rural and urban Cameroon. Journal of Epidemiology and 
Community Health. 2015; 69(7): 700–7. DOI: https://doi.org/10.1136/jech-2014-205154

 40. World Health Organization (WHO). Global recommendations on physical activity for health. 
Geneva 2010. Available at: https://www.who.int/dietphysicalactivity/publications/9789241599979/
en/.

 41. Collaborators GO. Health Effects of Overweight and Obesity in 195 Countries over 25 Years. The New 
England Journal of Medicine. 2017; 377(1): 13–27. DOI: https://doi.org/10.1056/NEJMoa1614362

 42. Ofori-Asenso R, Agyeman AA, Laar A, Boateng D. Overweight and obesity epidemic in Ghana-a sys-
tematic review and meta-analysis. BMC Public Health. 2016; 16(1): 1239. DOI: https://doi.org/10.1186/
s12889-016-3901-4

 43. Magitta NF. Epidemiology of tobacco use and dependence in Sub-Saharan Africa: A systematic review. 
J Pulmonol Clin Res. 2018; 2(1): 9–15.



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income CountriesArt. 15, page 14 of 18

 44. Addo J, Smeeth L, Leon DA. Hypertension in sub-saharan Africa: A systematic review. Hyper-
tension (Dallas, Texas: 1979). 2007; 50(6): 1012–8. DOI: https://doi.org/10.1161/HYPERTENSIO-
NAHA.107.093336

 45. Ataklte F, Erqou S, Kaptoge S, Taye B, Echouffo-Tcheugui JB, Kengne AP. Burden of undiagnosed 
hypertension in sub-saharan Africa: A systematic review and meta-analysis. Hypertension (Dallas, 
Texas: 1979). 2015; 65(2): 291–8. DOI: https://doi.org/10.1161/HYPERTENSIONAHA.114.04394

 46. Chow CK, Teo KK, Rangarajan S, Islam S, Gupta R, Avezum A, et al. Prevalence, awareness, treat-
ment, and control of hypertension in rural and urban communities in high-, middle-, and low-income 
countries. Jama. 2013; 310(9): 959–68. DOI: https://doi.org/10.1001/jama.2013.184182

 47. Niklas A, Flotynska A, Puch-Walczak A, Polakowska M, Topor-Madry R, Polak M, et al. Preva-
lence, awareness, treatment and control of hypertension in the adult Polish population – Multi-center 
National Population Health Examination Surveys – WOBASZ studies. Archives of Medical Science: AMS. 
2018; 14(5): 951–61. DOI: https://doi.org/10.5114/aoms.2017.72423

 48. BeLue R, Okoror TA, Iwelunmor J, Taylor KD, Degboe AN, Agyemang C, et al. An overview of 
cardiovascular risk factor burden in sub-Saharan African countries: A socio-cultural perspective. 
Globalization and Health. 2009; 5: 10. DOI: https://doi.org/10.1186/1744-8603-5-10

 49. World Health Organization (WHO). WHO MONICA Monograph and Multimedia Sourcebook. 
World’s largest study of heart disease, stroke, risk factors, and population trends 1979–2002. Geneva; 
2003.

 50. Moran AE, Forouzanfar MH, Roth GA, Mensah GA, Ezzati M, Murray CJ, et al. Temporal trends 
in ischemic heart disease mortality in 21 world regions, 1980 to 2010: The Global Burden of Disease 
2010 study. Circulation. 2014; 129(14): 1483–92. DOI: https://doi.org/10.1161/CIRCULATIO-
NAHA.113.004042

 51. Seedat YK, Mayet FG, Latiff GH, Joubert G. Risk factors and coronary heart disease in Durban 
blacks—the missing links. South African Medical Journal = Suid-Afrikaanse tydskrif vir geneeskunde. 
1992; 82(4): 251–6.

 52. Hertz JT, Reardon JM, Rodrigues CG, de Andrade L, Limkakeng AT, Bloomfield GS, et al. Acute 
myocardial infarction in sub-Saharan Africa: The need for data. PloS one. 2014; 9(5): e96688. DOI: 
https://doi.org/10.1371/journal.pone.0096688

 53. Sliwa K, Wilkinson D, Hansen C, Ntyintyane L, Tibazarwa K, Becker A, et al. Spectrum of heart 
disease and risk factors in a black urban population in South Africa (the Heart of Soweto Study): 
A cohort study. Lancet (London, England). 2008; 371(9616): 915–22. DOI: https://doi.org/10.1016/
S0140-6736(08)60417-1

 54. Walker AR, Sareli P. Coronary heart disease: Outlook for Africa. Journal of the Royal Society of 
Medicine. 1997; 90(1): 23–7. DOI: https://doi.org/10.1177/014107689709000108

 55. Bertrand E. Coronary heart disease in black Africans: An overview. East African Medical Journal. 1995; 
72(1): 37–41.

 56. Agbor VN, Essouma M, Ntusi NAB, Nyaga UF, Bigna JJ, Noubiap JJ. Heart failure in sub-Saharan 
Africa: A contemporaneous systematic review and meta-analysis. International Journal of Cardiology. 
2018; 257: 207–15. DOI: https://doi.org/10.1016/j.ijcard.2017.12.048

 57. Dokainish H, Teo K, Zhu J, Roy A, AlHabib KF, ElSayed A, et al. Heart Failure in Africa, Asia, the 
Middle East and South America: The INTER-CHF study. International Journal of Cardiology. 2016; 204: 
133–41. DOI: https://doi.org/10.1016/j.ijcard.2015.11.183

 58. Kwan GF, Mayosi BM, Mocumbi AO, Miranda JJ, Ezzati M, Jain Y, et al. Endemic Cardiovascular 
Diseases of the Poorest Billion. Circulation. 2016; 133(24): 2561–75. DOI: https://doi.org/10.1161/
CIRCULATIONAHA.116.008731

 59. Jablonski-Cohen MS, Kosgei RJ, Rerimoi AJ, Mamlin JJ. The emerging problem of coronary heart 
disease in Kenya. East African Medical Journal. 2003; 80(6): 293–7. DOI: https://doi.org/10.4314/
eamj.v80i6.8704

 60. Shavadia J, Yonga G, Otieno H. A prospective review of acute coronary syndromes in an urban hos-
pital in sub-Saharan Africa. Cardiovascular Journal of Africa. 2012; 23(6): 318–21. DOI: https://doi.
org/10.5830/CVJA-2012-002

 61. Schamroth C. Management of acute coronary syndrome in South Africa: Insights from the ACCESS 
(Acute Coronary Events – a Multinational Survey of Current Management Strategies) registry. 
Cardiovascular Journal of Africa. 2012; 23(7): 365–70. DOI: https://doi.org/10.5830/CVJA-2012-
017



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income Countries Art. 15, page 15 of 18

 62. Onen CL. Epidemiology of ischaemic heart disease in sub-Saharan Africa. Cardiovascular Journal of 
Africa. 2013; 24(2): 34–42. DOI: https://doi.org/10.5830/CVJA-2012-071

 63. Nkoke C, Luchuo EB. Coronary heart disease in sub-Saharan Africa: Still rare, misdiagnosed or 
underdiagnosed? Cardiovascular Diagnosis and Therapy. 2016; 6(1): 64–6.

 64. Walker RW, Dewhurst M, Gray WK, Jusabani A, Aris E, Unwin N, et al. Electrocardiographic assess-
ment of coronary artery disease and stroke risk factors in rural and urban Tanzania: A case-control 
study. Journal of stroke and cerebrovascular diseases: The official journal of National Stroke Association. 
2014; 23(2): 315–20. DOI: https://doi.org/10.1016/j.jstrokecerebrovasdis.2013.03.002

 65. Ebireri J, Aderemi AV, Omoregbe N, Adeloye D. Interventions addressing risk factors of ischaemic 
heart disease in sub-Saharan Africa: A systematic review. BMJ Open. 2016; 6(7): e011881. DOI: https://
doi.org/10.1136/bmjopen-2016-011881

 66. O’Donnell MJ, Chin SL, Rangarajan S, Xavier D, Liu L, Zhang H, et al. Global and regional effects of 
potentially modifiable risk factors associated with acute stroke in 32 countries (INTERSTROKE): A case-
control study. Lancet (London, England). 2016; 388(10046): 761–75. DOI: https://doi.org/10.1016/
S0140-6736(16)30506-2

 67. Walker R, Whiting D, Unwin N, Mugusi F, Swai M, Aris E, et al. Stroke incidence in rural and 
urban Tanzania: A prospective, community-based study. The Lance Neurology. 2010; 9(8): 786–92. DOI: 
https://doi.org/10.1016/S1474-4422(10)70144-7

 68. Owolabi MO, Akarolo-Anthony S, Akinyemi R, Arnett D, Gebregziabher M, Jenkins C, et al. The 
burden of stroke in Africa: A glance at the present and a glimpse into the future. Cardiovascular Jour-
nal of Africa. 2015; 26(2 Suppl 1): S27–38. DOI: https://doi.org/10.5830/CVJA-2015-038

 69. Kengne AP, Anderson CS. The neglected burden of stroke in Sub-Saharan Africa. International journal 
of stroke: Official journal of the International Stroke Society. 2006; 1(4): 180–90. DOI: https://doi.
org/10.1111/j.1747-4949.2006.00064.x

 70. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke incidence and early 
case fatality reported in 56 population-based studies: A systematic review. The Lancet Neurology. 2009; 
8(4): 355–69. DOI: https://doi.org/10.1016/S1474-4422(09)70025-0

 71. Baatiema L, Chan CKY, Sav A, Somerset S. Interventions for acute stroke management in Africa: A 
systematic review of the evidence. Systematic Reviews. 2017; 6(1): 213. DOI: https://doi.org/10.1186/
s13643-017-0594-4

 72. Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats AJS, et al. 2016 ESC Guidelines 
for the Diagnosis and Treatment of Acute and Chronic Heart Failure. Revista espanola de cardiologia 
(English ed). 2016; 69(12): 1167. DOI: https://doi.org/10.1016/j.rec.2016.11.005

 73. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Jr., Drazner MH, et al. 2013 ACCF/AHA 
guideline for the management of heart failure: A report of the American College of Cardiology 
Foundation/American Heart Association Task Force on Practice Guidelines. Journal of the American 
College of Cardiology. 2013; 62(16): e147–239.

 74. Nieminen MS, Brutsaert D, Dickstein K, Drexler H, Follath F, Harjola VP, et al. EuroHeart Failure 
Survey II (EHFS II): a survey on hospitalized acute heart failure patients: Description of population. 
European Heart Journal. 2006; 27(22): 2725–36. DOI: https://doi.org/10.1093/eurheartj/ehl193

 75. Adams KF, Jr., Fonarow GC, Emerman CL, LeJemtel TH, Costanzo MR, Abraham WT, et al. Char-
acteristics and outcomes of patients hospitalized for heart failure in the United States: rationale, 
design, and preliminary observations from the first 100,000 cases in the Acute Decompensated Heart 
Failure National Registry (ADHERE). American Heart Journal. 2005; 149(2): 209–16. DOI: https://doi.
org/10.1016/j.ahj.2004.08.005

 76. Khatibzadeh S, Farzadfar F, Oliver J, Ezzati M, Moran A. Worldwide risk factors for heart failure: 
A systematic review and pooled analysis. International Journal of Cardiology. 2013; 168(2): 1186–94. 
DOI: https://doi.org/10.1016/j.ijcard.2012.11.065

 77. Ojji D, Stewart S, Ajayi S, Manmak M, Sliwa K. A predominance of hypertensive heart failure in 
the Abuja Heart Study cohort of urban Nigerians: A prospective clinical registry of 1515 de novo cases. 
European Journal of Heart Failure. 2013; 15(8): 835–42. DOI: https://doi.org/10.1093/eurjhf/hft061

 78. Sliwa K, Mayosi BM. Recent advances in the epidemiology, pathogenesis and prognosis of acute 
heart failure and cardiomyopathy in Africa. Heart (British Cardiac Society). 2013; 99(18): 1317–22. DOI: 
https://doi.org/10.1136/heartjnl-2013-303592

 79. Hilfiker-Kleiner D, Sliwa K. Pathophysiology and epidemiology of peripartum cardiomyopathy. 
Nature Reviews Cardiology. 2014; 11(6): 364–70. DOI: https://doi.org/10.1038/nrcardio.2014.37



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income CountriesArt. 15, page 16 of 18

 80. Karaye KM, Habib AG, Sliwa K. Epidemiology of Peripartum Cardiomyopathy in Africa. International 
Cardiovascular Forum Journal. 2018; 15: 6–11. DOI: https://doi.org/10.17987/icfj.v15i0.545

 81. Stewart S, Mocumbi AO, Carrington MJ, Pretorius S, Burton R, Sliwa K. A not-so-rare form of 
heart failure in urban black Africans: Pathways to right heart failure in the Heart of Soweto Study 
cohort. European Journal of Heart Failure. 2011; 13(10): 1070–7. DOI: https://doi.org/10.1093/eurjhf/
hfr108

 82. Alqahtani F, Aljohani S, Amin AH, Al-Hijji M, Ali OO, Holmes DR, et al. Effect of Race on the Inci-
dence of Aortic Stenosis and Outcomes of Aortic Valve Replacement in the United States. Mayo Clinic 
proceedings. 2018; 93(5): 607–17. DOI: https://doi.org/10.1016/j.mayocp.2017.11.026

 83. DiGiorgi PL, Baumann FG, O’Leary AM, Schwartz CF, Grossi EA, Ribakove GH, et al. Mitral 
valve disease presentation and surgical outcome in African-American patients compared with white 
patients. The Annals of thoracic surgery. 2008; 85(1): 89–93. DOI: https://doi.org/10.1016/j.athorac-
sur.2007.07.048

 84. van der Linde D, Konings EE, Slager MA, Witsenburg M, Helbing WA, Takkenberg JJ, et al. 
Birth prevalence of congenital heart disease worldwide: A systematic review and meta-analysis. Jour-
nal of the American College of Cardiology. 2011; 58(21): 2241–7. DOI: https://doi.org/10.1016/j.
jacc.2011.08.025

 85. Tantchou Tchoumi JC, Butera G, Giamberti A, Ambassa JC, Sadeu JC. Occurrence and pattern of 
congenital heart diseases in a rural area of sub-Saharan Africa. Cardiovascular Journal of Africa. 2011; 
22(2): 63–6. DOI: https://doi.org/10.5830/CVJA-2010-046

 86. Adebayo BE, Ogunkunle OO, Omokhodion SI, Luke RD. The spectrum of structural heart defects 
seen in children at the University College Hospital, Ibadan. Nig J Cardiol. 2016; 13: 130–5. DOI: https://
doi.org/10.4103/0189-7969.187712

 87. Sani MU, Mukhtar-Yola M, Karaye KM. Spectrum of congenital heart disease in a tropical environ-
ment: An echocardiography study. Journal of the National Medical Association. 2007; 99(6): 665–9.

 88. Noubiap JJ, Agbor VN, Ndoadoumgue AL, Nkeck JR, Kamguia A, Nyaga UF, et al. Epidemiology of 
pericardial diseases in Africa: A systematic scoping review. Heart (British Cardiac Society). 2019; 105(3): 
180–8. DOI: https://doi.org/10.1136/heartjnl-2018-313922

 89. Mayosi BM, Wiysonge CS, Ntsekhe M, Gumedze F, Volmink JA, Maartens G, et al. Mortality in 
patients treated for tuberculous pericarditis in sub-Saharan Africa. South African medical journal = 
Suid-Afrikaanse tydskrif vir geneeskunde. 2008; 98(1): 36–40.

 90. Mutyaba AK, Balkaran S, Cloete R, du Plessis N, Badri M, Brink J, et al. Constrictive pericarditis 
requiring pericardiectomy at Groote Schuur Hospital, Cape Town, South Africa: Causes and periopera-
tive outcomes in the HIV era (1990–2012). The Journal of Thoracic and Cardiovascular Surgery. 2014; 
148(6): 3058–65.e1. DOI: https://doi.org/10.1016/j.jtcvs.2014.07.065

 91. Imazio M, Cecchi E, Demichelis B, Ierna S, Demarie D, Ghisio A, et al. Indicators of poor prognosis 
of acute pericarditis. Circulation. 2007; 115(21): 2739–44. DOI: https://doi.org/10.1161/CIRCULATIO-
NAHA.106.662114

 92. Permanyer-Miralda G, Sagrista-Sauleda J, Soler-Soler J. Primary acute pericardial disease: A pro-
spective series of 231 consecutive patients. The American Journal of Cardiology. 1985; 56(10): 623–30. 
DOI: https://doi.org/10.1016/0002-9149(85)91023-9

 93. Mayosi BM, Ntsekhe M, Bosch J, Pandie S, Jung H, Gumedze F, et al. Prednisolone and Mycobac-
terium indicus pranii in tuberculous pericarditis. The New England Journal of Medicine. 2014; 371(12): 
1121–30. DOI: https://doi.org/10.1056/NEJMoa1407380

 94. UNAIDS. 2017 Global HIV statistics — 2018 fact sheet; 2018.
 95. Ntsekhe M, Mayosi BM. Cardiac manifestations of HIV infection: An African perspective. Nature Clin-

ical Practice Cardiovascular Medicine. 2009; 6(2): 120–7. DOI: https://doi.org/10.1038/ncpcardio1437
 96. Friis-Moller N, Sabin CA, Weber R, d’Arminio Monforte A, El-Sadr WM, Reiss P, et al. Combina-

tion antiretroviral therapy and the risk of myocardial infarction. The New England Journal of Medicine. 
2003; 349(21): 1993–2003. DOI: https://doi.org/10.1056/NEJMoa030218

 97. Erqou S, Lodebo BT, Masri A, Altibi AM, Echouffo-Tcheugui JB, Dzudie A, et al. Cardiac Dysfunc-
tion Among People Living With HIV: A Systematic Review and Meta-Analysis. JACC Heart Failure. 2019; 
7(2): 98–108. DOI: https://doi.org/10.1016/j.jchf.2018.10.006

 98. Syed FF, Sani MU. Recent advances in HIV-associated cardiovascular diseases in Africa. Heart (British 
Cardiac Society). 2013; 99(16): 1146–53. DOI: https://doi.org/10.1136/heartjnl-2012-303177



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income Countries Art. 15, page 17 of 18

 99. Sliwa K, Carrington MJ, Becker A, Thienemann F, Ntsekhe M, Stewart S. Contribution of the 
human immunodeficiency virus/acquired immunodeficiency syndrome epidemic to de novo pres-
entations of heart disease in the Heart of Soweto Study cohort. European Heart Journal. 2012; 33(7): 
866–74. DOI: https://doi.org/10.1093/eurheartj/ehr398

 100. Tseng ZH, Secemsky EA, Dowdy D, Vittinghoff E, Moyers B, Wong JK, et al. Sudden cardiac death 
in patients with human immunodeficiency virus infection. Journal of the American College of Cardiol-
ogy. 2012; 59(21): 1891–6. DOI: https://doi.org/10.1016/j.jacc.2012.02.024

 101. Hyle EP, Mayosi BM, Middelkoop K, Mosepele M, Martey EB, Walensky RP, et al. The association 
between HIV and atherosclerotic cardiovascular disease in sub-Saharan Africa: A systematic review. 
BMC Public Health. 2017; 17(1): 954. DOI: https://doi.org/10.1186/s12889-017-4940-1

 102. Grimaldi A, Mocumbi AO, Freers J, Lachaud M, Mirabel M, Ferreira B, et al. Tropical Endomyocar-
dial Fibrosis: Natural History, Challenges, and Perspectives. Circulation. 2016; 133(24): 2503–15. DOI: 
https://doi.org/10.1161/CIRCULATIONAHA.115.021178

 103. Dabas N, Macon C, Colombo R, Badiye A. Does Endomyocardial Fibrosis Exist in the United States? 
A Challenging Case. Journal of the American College of Cardiology. 2018; 71(11 Supplement): A2430. 
DOI: https://doi.org/10.1016/S0735-1097(18)32971-1

 104. Bukhman G, Ziegler J, Parry E. Endomyocardial fibrosis: Still a mystery after 60 years. PLoS Neglected 
Tropical Diseases. 2008; 2(2): e97. DOI: https://doi.org/10.1371/journal.pntd.0000097

 105. Mocumbi AO, Ferreira MB, Sidi D, Yacoub MH. A population study of endomyocardial fibrosis in a 
rural area of Mozambique. The New England Journal of Medicine. 2008; 359(1): 43–9. DOI: https://doi.
org/10.1056/NEJMoa0708629

 106. Vijayaraghavan G, Sivasankaran S. Tropical endomyocardial fibrosis in India: A vanishing disease! 
The Indian Journal of Medical Research. 2012; 136(5): 729–38.

 107. Akinwusi PO, Odeyemi AO. The changing pattern of endomyocardial fibrosis in South-west Nigeria. 
Clinical Medicine Insights Cardiology. 2012; 6: 163–8. DOI: https://doi.org/10.4137/CMC.S10141

 108. Thienemann F, Dzudie A, Mocumbi AO, Blauwet L, Sani MU, Karaye KM, et al. The causes, treat-
ment, and outcome of pulmonary hypertension in Africa: Insights from the Pan African Pulmonary 
Hypertension Cohort (PAPUCO) Registry. International Journal of Cardiology. 2016; 221: 205–11. DOI: 
https://doi.org/10.1016/j.ijcard.2016.06.242

 109. Dzudie A, Dzekem BS, Tchoumi CT, Aminde LN, Mocumbi AO, Abanda M, et al. Pulmonary hyper-
tension as seen in a rural area in sub-Saharan Africa: High prevalence, late clinical presentation and a 
high short-term mortality rate during follow up. Cardiovascular Journal of Africa. 2018; 29(4): 208–12. 
DOI: https://doi.org/10.5830/CVJA-2018-007

 110. McGoon MD, Benza RL, Escribano-Subias P, Jiang X, Miller DP, Peacock AJ, et al. Pulmonary arte-
rial hypertension: Epidemiology and registries. Journal of the American College of Cardiology. 2013; 
62(25 Suppl): D51–9. DOI: https://doi.org/10.1016/j.jacc.2013.10.023

 111. Johnston LE, Stewart BT, Yangni-Angate H, Veller M, Upchurch GR, Jr., Gyedu A, et al. Peripheral 
Arterial Disease in Sub-Saharan Africa: A Review. JAMA Surgery. 2016; 151(6): 564–72. DOI: https://
doi.org/10.1001/jamasurg.2016.0446

 112. Fowkes FG, Rudan D, Rudan I, Aboyans V, Denenberg JO, McDermott MM, et al. Comparison 
of global estimates of prevalence and risk factors for peripheral artery disease in 2000 and 2010: A 
systematic review and analysis. Lancet (London, England). 2013; 382(9901): 1329–40. DOI: https://doi.
org/10.1016/S0140-6736(13)61249-0

 113. Kouala Landa CM, Ellenga Mbolla BF, Mongo-Ngamami SF, Makani Bassakouahou J, Bakekolo 
RP, Ikama MS, et al. Aortic dissection in sub-Saharan Africa: Difficulty of management in country 
without cardiac surgery. Clinical Case in Congo-Brazzaville. RMJ. 2017; 74(3): 14–6.

 114. Ogeng’o JA, Olabu BO, Kilonzi JP. Pattern of aortic aneurysms in an African country. The Journal 
of Thoracic and Cardiovascular Surgery. 2010; 140(4): 797–800. DOI: https://doi.org/10.1016/j.
jtcvs.2009.11.023

 115. Sampson UK, Norman PE, Fowkes FG, Aboyans V, Yanna S, Harrell FE, Jr., et al. Global and regional 
burden of aortic dissection and aneurysms: Mortality trends in 21 world regions, 1990 to 2010. Global 
Heart. 2014; 9(1): 171–80.e10. DOI: https://doi.org/10.1016/j.gheart.2013.12.010

 116. Sampson UK, Norman PE, Fowkes FG, Aboyans V, Song Y, Harrell FE, Jr., et al. Estimation of global 
and regional incidence and prevalence of abdominal aortic aneurysms 1990 to 2010. Global Heart. 
2014; 9(1): 159–70. DOI: https://doi.org/10.1016/j.gheart.2013.12.009



Yuyun et al: Cardiovascular Diseases in Sub-Saharan Africa Compared to High-Income CountriesArt. 15, page 18 of 18

 117. Kitchen ND. Racial distribution of aneurysms in Zimbabwe. Journal of the Royal Society of Medicine. 
1989; 82(3): 136–8. DOI: https://doi.org/10.1177/014107688908200305

 118. Costa M, Robbs JV. Abdominal aneurysms in a black population: Clinicopathological study. The 
British Journal of Surgery. 1986; 73(7): 554–8. DOI: https://doi.org/10.1002/bjs.1800730713

 119. Chaikof EL, Dalman RL, Eskandari MK, Jackson BM, Lee WA, Mansour MA, et al. The Society for 
Vascular Surgery practice guidelines on the care of patients with an abdominal aortic aneurysm. Jour-
nal of Vascular Surgery. 2018; 67(1): 2–77.e2. DOI: https://doi.org/10.1016/j.jvs.2017.10.044

 120. World Health Organization (WHO). Public financing for health in Africa: From Abuja to the SDGs. 
2016. Available at: https://www.who.int/health_financing/documents/public-financing-africa/en/.

 121. World Health Organization (WHO). State of health financing in the African region. Brazzaville: 
WHO Africa; 2013. Available at: https://www.afro.who.int/sites/default/files/2017-06/state-of-
health-financing-afro.pdf.

 122. Trinitapoli J, Yeatman S, Fledderjohann J. Sibling support and the educational prospects of 
young adults in Malawi. Demographic Research. 2014; 30: 547–78. DOI: https://doi.org/10.4054/
DemRes.2014.30.19

 123. Yao H, Ekou A, Hadeou A, N’Djessan JJ, Kouame I, N’Guetta R. Medium and long-term follow-up 
after ST-segment elevation myocardial infarction in a sub-Saharan Africa population: A prospective 
cohort study. BMC Cardiovascular Disorders. 2019; 19(1): 65. DOI: https://doi.org/10.1186/s12872-
019-1043-1

 124. Eberly LA, Rusingiza E, Park PH, Ngoga G, Dusabeyezu S, Mutabazi F, et al. Nurse-Driven 
Echocardiography and Management of Heart Failure at District Hospitals in Rural Rwanda. Circulation 
Cardiovascular Quality and Outcomes. 2018; 11(12): e004881. DOI: https://doi.org/10.1161/CIRCOUT-
COMES.118.004881

 125. Agyepong IA, Sewankambo N, Binagwaho A, Coll-Seck AM, Corrah T, Ezeh A, et al. The path to 
longer and healthier lives for all Africans by 2030: The Lancet Commission on the future of health 
in sub-Saharan Africa. Lancet (London, England). 2018; 390(10114): 2803–59. DOI: https://doi.
org/10.1016/S0140-6736(17)31509-X

 126. Talle MA, Bonny A, Scholtz W, Chin A, Nel G, Karaye KM, et al. Status of cardiac arrhythmia services 
in Africa in 2018: A PASCAR Sudden Cardiac Death Task Force report. Cardiovascular journal of Africa. 
2018; 29(2): 115-21. DOI: https://doi.org/10.5830/CVJA-2018-027

 127. Mayosi BM. The 10 ‘Best Buys’ to combat heart disease, diabetes and stroke in Africa. Heart (British 
Cardiac Society). 2013; 99(14): 973–4. DOI: https://doi.org/10.1136/heartjnl-2013-304130

How to cite this article: Yuyun MF, Sliwa K, Kengne AP, Mocumbi AO, Bukhman G. Cardiovascular Diseases in 
Sub-Saharan Africa Compared to High-Income Countries: An Epidemiological Perspective. Global Heart. 2020; 15(1): 
15. DOI: https://doi.org/10.5334/gh.403

Submitted: 12 August 2019        Accepted: 23 November 2019        Published: 12 February 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Global Heart is a peer-reviewed open access journal published by Ubiquity Press. OPEN ACCESS 


