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Introduction

Congenital heart disease (CHD) was defined by Mitchell (1)  
as gross structural abnormalities of the heart and 
intrathoracic great vessels present at birth with actual or 
potential functional significance. CHD remains a public 
health problem in developing countries accounting for a 
significant number of deaths (2-4).

The current population of Africa is close to 1.4 billion 

people, corresponding to 17.2% of the world population. 
Africa’s population has an estimated annual growth of 2.5% 
with a land area of 29,648,481 km2 (5). The Sahara Desert 
divides Africa into two distinct regions from a population 
and economic standpoint, a better developed Northern 
Africa and sub-Saharan Africa (Figure 1) (6). 

Sub-Saharan Africa is made up of 48 countries. The 
majority of the African population lives in this region with a 
median age of 19.7 years (5).
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It is widely known that infectious disease is a major 
burden in sub-Saharan Africa, linked to low basic sanitary 
conditions. Majority of public health efforts are directed 
towards infectious disease (7,8). 

On the other hand, due to the high fertility rate (4.44; 2020), 
the incidence of CHD is high in this part of the world (9).  
This high burden of CHD remains largely untreated, and 
accounts for a significant portion of child mortality, probably 
as important as infectious disease (2,5,8,10-13). 

The prevalence of CHD for sub-Saharan African 
children varies from 2.2 to 14.4 per 1,000 live births (14-17).  
CHD contributes to approximately 1% of deaths per 1,000 
live births (17). There is little data available regarding 
the prevalence of CHD in the adult population of Sub-
Saharan countries. A study including more than 4,000 
echocardiogram studies in adult patients observed a 
prevalence of 2.5% of CHD in this population (16). In 
addition, the total annual new caseload of CHD in sub-
Saharan Africa using 2013 country data for extrapolation 
yields 258,875 CHD cases (mean of 5,393±8,625; median 
3,185; range, 13–52,814). Six countries (Nigeria, Democratic 
Republic of the Congo, Ethiopia, Tanzania, Uganda, and 
Kenya) together accounted for 138,506, or 53.5%, of the 
total annual CHD burden in sub-Saharan Africa (18).

Diagnosis and surgical or catheter-based treatment is 
scarce, and in many cases non-existent (2,10,19,20). There 
is an urgent need for investment in the care of CHD 
patients in Sub-Saharan African countries.

The aim of this review is to describe the dimensions of 
this problem, identify the opportunities and suggest possible 

ways of addressing the issue. We present the following 
article in accordance with the Narrative Review reporting 
checklist (available at https://asj.amegroups.com/article/
view/10.21037/asj-21-34/rc).

Methods

For this narrative review we used the PubMed database 
without limited time using the keywords congenital heart 
disease; CHD; congenital heart surgery; Africa; sub-
Saharan Africa; pediatric congenital heart surgery. We also 
have used other sources such as personal experience, direct 
communications, college libraries, and discussions with 
practitioners in the field.

Discussion

Healthcare spending and CHD care

Although communicable diseases are still responsible 
for 56% of deaths in sub-Saharan Africa, a reduction in 
this group of diseases has been observed. On the other 
hand, an increase in non-communicable diseases (NCD)  
corresponding to 25% is currently also registered. Among 
the NCDs, cardiovascular causes are responsible for nearly 
half the cases (21). 

There are no studies yet that investigate the mortality of 
repaired or unrepaired CHD in Africa. What is known is the 
restricted access and the poor survival without treatment. 
In Ghana for example, access to diagnosis and treatment 
of CHD within 2 years of birth is less than 1% (18).  
The survival pattern of children born with CHD in Africa 
was evaluated using the experience in Ghana. Unlike what 
pertains in developed countries, CHD remains a pediatric 
disease in Africa; adults living with CHD made up just 10% 
of 2,464 persons living with CHD in Ghana. This suggests 
an exaggerated mortality in childhood, particularly in the 
first five years of life (11).

As previously described, there is a lack of timely CHD 
diagnosis in Africa (2,12-18). As opposed to developed 
countries where 90% of the cases receive a diagnosis before 
the first year of life (22), most Sub-Saharan African children 
are diagnosed after the first year of life. For example, the 
average age at diagnosis in Mozambique was four years  
old (12). In Angola, 283 children with VSD were diagnosed 
at a mean age of 29 months (2). In Nigeria, only 33% of the 
diagnoses were made before the first year of life (23). These 
exemplify the sub-Saharan picture in terms of diagnostic 

Figure 1 Africa map highlighting the sub-Saharan region (green). 
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timing.
Out of the many reasons identified, the lack of an 

adequate healthcare infrastructure, trained specialists, 
special ized equipment,  inadequate prenatal  care, 
accessibility barriers to existing facilities, pediatric services 
investments directed towards treating malnutrition and 
infectious diseases, and lack of political commitment are 
paramount (2,7). 

It is a multifaceted problem, and probably the impact 
of mitigating one or two of those issues may not impact 
on CHD care significantly (2,11,21,24). There is a need 
for a holistic and systematic improvement, beginning with 
provision of adequately equipped hospitals, professionals 
(physicians, nurses, respiratory therapists, perfusionists, 
sonographers), technology, and health education for 
patients and their families (4,22,25).

Out of the few existing centers in Sub-Saharan Africa, 
the majority of children cared for are beyond infancy, 
different from what is observed in developed countries 
(2,12,14,26-28). 

It is well established that late referral is associated with 
worse outcomes. Sometimes, in sub-Saharan Africa, cases 
arrive so late that they jeopardize their surgical candidacy (2).

This difficulty cannot be overcome in a short period of 
time because the majority of these sub-Saharan African 
countries have very low gross national incomes (GNI) 
and very low per capita healthcare expenditure. Low 
per capita healthcare spending by African governments 
and the necessity to directly finance healthcare out-of-
pocket discourage health-seeking behavior in sub-Saharan 
Africa and contributes to the poor health outcomes in the 
region. The seminal paper of Newhouse in 1977 showed 
an inescapable link between GNI per capita and health 
expenditure per capita (29). 

Newhouse demonstrated that among a group of 
13 developed countries; GNI per capita explained 92 
percent of the variance in per capita health expenditure. 
Other studies have confirmed that this strong positive 
relationship remains after accounting for additional factors, 
such as country-specific demographic characteristics. The 
Lancet Commission on global surgery showed a direct 
relationship between total health expenditure per capita 
and the observed number of operations performed per 
100,000 population (30). Increasing GNI per capita was 
similarly correlated with surgical volumes: a 10% increase 
in GNI per capita leads to a 7.6% increase in surgical 
volume (31). A parallel observation is that the population 
density of pediatric cardiac surgeons very closely follows 

the distribution of GNI (32). 
These GNI-related phenomena have very dire 

implications for sub-Saharan Africa: improved economic 
performance in sub-Saharan Africa is an important pre-
requisite for improved pediatric cardiac care. That being 
noted, other pre-requisites apply also. The creation of a 
network for intra and interdisciplinary teleconsultation 
with professionals from developed countries is an affordable 
option. Besides that, the idea of having a centralized control 
of all potential CHD patients with referral to specialized 
centers might improve accessibility.

There are no specific data on GNI and how it is 
disbursed in African countries. What is known in Africa is 
that surgical conditions receive little or no priority in the 
national health plans of African countries. In a systematic 
review of the national health plans of 43 independent sub-
Saharan African countries, all countries represented had 
documented plans and measurable targets for the reduction 
of HIV and tuberculosis.

Of the 4,064 health targets identified in these plans, 
only 2% were related to surgical conditions or surgical care 
(none to CHD); 33% of the policies had no surgical targets 
whatsoever (33). Surgical conditions that receive attention 
are the ones relating to ophthalmic care—trachoma surgery 
and cataract. So in Africa, communicable disease receives all 
the attention, CHD is hardly known by policy makers.

Congenital heart surgery centres

The number of congenital cardiac surgeries performed in 
this region of Africa is extremely low; it is estimated that 
only 3% of needy children can undergo surgery (17). A 
survey conducted in 2012 showed that in that year 1277 
open heart operations were conducted in sub-Saharan 
Africa excluding the Republic of South Africa, translating 
into 1.6 open heart operations per million population (26). 

The exact number of pediatric cardiovascular surgeons 
performing congenital heart surgery in Africa is still 
unknown, but the African Society for Pediatric Congenital 
Heart Surgery (ASPCHS) is working on a project to gather 
this data. Using the CTSNet registered surgeons’ database, 
Vervoort and coworkers estimated 0.19 pediatric cardiac 
surgeons per million population in sub-Saharan Africa (32). 
As of 2012, sub-Saharan Africa had 265 cardiothoracic 
surgeons (26). The inclusion of surgeons who perform adult 
cardiac surgeries in pediatric and congenital cardiac surgery 
programs with additional and permanent training might help 
meet the demand for pediatric and congenital heart surgery.
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The number of referral centers for pediatric and congenital 
heart surgery in Sub-Saharan Africa is small compared to 
other middle and low-income countries. For example, Brazil 
in South America has more than 50 pediatric cardiovascular 
surgery programs founded by the government (3). Excluding 
South Africa, Sub-Saharan Africa has less than 25 centers. 
When analyzed per million inhabitants, sub-Saharan Africa 
has one center per 33.3 million (26).

Before the COVID-19 pandemic, some volunteer teams 
carried out humanitarian missions in Africa, mainly in 
Sub-Saharan countries. This initiative has enormous value 
and helps many children, but that alone does not solve the 
problem. There is a need to create self-sustained centers; 
this implies building local teams, providing consumable 
material, and developing referral centers across entire 
countries (2,15,26,34-36).

Training and education

Although the situation demands urgent attention, 
sustainable and lasting solutions are required. The result of 
pediatric cardiac surgery is dependent on the intervention 
of various actors from different areas of expertise; and 
most of all they have to work together as a team. There is 
an evident need to train specialists from the entire chain 
of care. Training for congenital heart surgery in Africa is 
challenging (37,38). Most countries just manage with a 
general cardiothoracic surgery-training program. 

The best long-term investment is team training. 
Professionals from different sectors of CHD care, from 
screening to post-operative follow-up and also Grown-up 
Congenital Heart (GUCH) specialists (37), needs specific 
training to work together as a team. 

In the same way that there are few centers with pediatric 
cardiac surgery programs, there are also few training centers 
and opportunities to train pediatric and congenital heart 
surgery teams.

Countries such as South Africa, Ghana and Kenya have 
training programs, but on the other hand there are several 
countries that do not even have active heart surgery training 
programs, such as Angola (20,26).

International collaboration with recognized training 
institutions should be seen as an opportunity in the face of 
this challenge (26,37). Many centers achieve suboptimal 
results with complex surgeries (RACHS 4–6) because of 
inexperience with handling such cases (22,37). Training is 
the key to success (38).

Infrastructure and quality healthcare

In addition to the well-qualified professionals, infrastructure 
is a key point to provide a high-quality service (18-20,38-43). 
Private hospitals clearly present better conditions, but public 
facilities, where most of the patients are treated, have severely 
impaired infrastructure. The latter depends on government 
funding and key policy initiatives (39,40). 

These healthcare gaps exist because of systemic 
infrastructural inadequacies in sub-Saharan Africa particularly 
evident in cardiovascular care. Delivering quality cardiac 
healthcare to children in such a setting is a formidable 
task requiring substantial investments in trained staff, 
equipment, and infrastructure (11,18). However, the simple 
coexistence of infrastructure, equipment, and trained 
healthcare providers does not guarantee optimal healthcare. 
Improvement in health care delivery requires a deliberate 
focus on quality, which is understood to mean the degree 
to which health services for individuals and populations 
increase the likelihood of desired health outcomes and are 
consistent with current professional knowledge. 

This deliberate focus on quality is generally not evident 
in much of sub-Saharan Africa. Several systemic deficiencies 
account for this—poor health information systems and 
outdated models of healthcare financing.

Treating children with CHD requires a family-centered 
approach as part of quality care. It is important to plan 
boarding facilities to accommodate families who must travel 
long distances cross country while seeking care. Such issues 
are also problematic in sub-Saharan Africa where in many 
large countries, single center care based in the capital is 
the only access to pediatric and congenital heart surgery 
families can expect.

Three different models have been proposed based on 
already successful centers in Africa: the three models were 
used for developing cardiac programs in sub-Saharan 
Africa (27). 

In Model 1 (Ghanaian–German, Namibian), a senior 
local consultant cardiac surgeon with governmental and 
private foundation funding developed national capacity 
building programs. 

Model 2 has been used in 21 centers. Visiting teams are 
funded by NGOs and charged with local staff training. 

Model 3 is used in Kenya. It is a modification of Model 
1 in which in the absence of an indigenous senior local 
consultant, an expatriate surgeon on contract leads the 
capacity building effort.
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Research, databases, and philanthropy

The use of computerized health information systems 
is grossly limited in Africa; paper-based systems still 
predominate in sub-Saharan Africa. In countries where 
electronic systems have been deployed, their use has 
been driven by the need to report aggregate statistics for 
government or funding agencies related to HIV/AIDS and 
other infectious diseases (41). Birth and death registrations 
are largely paper-based; basic records of newborns at 
delivery and discharge, data on congenital heart defects, 
and important ailments such rheumatic heart disease are 
all paper-based and nearly impossible to retrieve after the 
first few years elapse. National systems of unique patient 
identifiers to support quality monitoring across pathways of 
care are virtually non-existent. 

There is a well-known quote by Lord Kelvin that says, 
“If you can not measure it, you can not improve it”. That 
said, it is crucial that all centers in Sub-Saharan Africa collect 
their data and join an international database. This could be 
an independent African database, or they could join already 
existing initiatives like the World Database for Pediatric 
Congenital Heart Surgery (WDPCHS) or the International 
Quality Improvement Collaborative (IQIC) (18,42).

By doing so, African programs will have a benchmark on 
which to base their quality improvement initiatives. 

The role of NGOs working in sub-Saharan Africa 
in pediatric cardiac care is important. In a survey of 80 
NGOs providing pediatric cardiovascular care in low- and 
middle-income countries, the largest percentage of NGO 
outreach efforts was in South and Central America (42%), 
followed by Africa (18%), Europe (17%), Asia (17%), and 
the Asia-Western Pacific region (6%). The majority (87%) 
of them provided education, diagnostics, and surgical or 
catheter-based interventions. Their contribution to the 
care of patients in these regions is substantial; often they 
are the only source of pediatric cardiac interventions in the 
countries they serve (43-46).

Opportunities

Harnessing outbound medical travel expenditure
The many accounts of grossly inadequate pediatric cardiac 
surgical care and its challenges in sub-Saharan Africa are 
so daunting it is nearly impossible to see opportunities or 
solutions. Concerning India, Govindarajan and Ramamurti (47)  
observed in 2013: “India might be the last place on earth 
where you’d expect to find health care innovation. The 

nation’s ability to meet the basic medical needs of its citizens 
remains abysmal. Of the 2 million Indians in need of heart 
surgery, fewer than 5% get it. Hospital beds are in short 
supply, and most medical facilities are dated, cramped, and 
often unhygienic. In a country where the nominal per capita 
income is only $1,500 a year, patients typically have to pay 
60% of health care expenses from their own pockets.” This 
would not be a country you would expect to attract medical 
tourists, and yet, in the year 2010, an average of 3,000 
Nigerians traveled to India for medical purposes each month, 
spending around USD 200 million for medical care (47-50). 

In 2012, India issued 18,000 medical visas to Nigerian 
patients alone and received USD 260 million as revenue (50). 

Sub-Saharan African medical travelers are the largest 
contributors to the Indian medical travel industry in terms 
of numbers and revenue (49,50). 

In 2016, Africans travelling to Europe, North America, 
and Asia for medical care spent over $6 billion on outbound 
medical treatment (50). 

How is it that the poorest continent is the largest single 
contributor to outbound medical travel revenue in India 
and spent over USD 6 billion in outbound healthcare in 
2016? What would it mean for children born with CHD 
in Africa if its countries developed the capacity to absorb 
all that expenditure within their borders? In short, what is 
observed is inequality in the distribution of opportunities 
for the treatment of CHD.

Changing paradigms
African governments tend to view themselves as custodians 
of universal healthcare. However, what is obvious is that 
this political paradigm has failed across many countries 
in sub-Saharan Africa. Even the Abuja declaration, which 
had modest targets for healthcare, in general has failed 
spectacularly. A 2007 award-winning essay proposed it was 
time to rethink healthcare delivery in sub-Saharan Africa (51).  
The authors argued that instead of focusing solely on 
governments as the major financers and providers of health 
care, the priority should be to complement government 
efforts by encouraging private-sector initiatives whose 
goal is “to provide affordable access to high quality health 
care for low-income households.” As old as the essay is, its 
recommendations seem to parallel the approach followed by 
the modern giants of quality cardiac care in India (45). The 
search for innovative care delivery models that lower costs, 
improve quality, and increase access to services is probably 
best articulated by India’s Narayana Health where the average 
cost of open- heart surgery is less than $2,000. The same 
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procedure at a U.S. research hospital typically costs more 
than $100,000. They achieved this by leveraging economies 
of scale, using assembly line concepts for surgery, reducing 
the average length of stay, and reengineering the design, 
materials, and use of medical equipment to reduce the cost of 
ownership (51). 

Schellekens and coworkers (52) recommended the 
setting up of risk-pooling schemes from existing out-of-
pocket payments that will lower costs, raise quality, increase 
willingness to pay and boost contributed funds. In the context 
of the multi-billion dollar outbound medical travel expenditure 
in Africa, such a policy, if adopted, will contribute greatly to 
both local healthcare and the national economy. The final 
recommendation is that high-quality standards should be 
initiated and enforced by the healthcare professionals, not only 
by the authorities. Weak and unenforceable quality control 
standards are among the major drivers of outbound medical 
travel arising from Africa. Sub-Saharan Africa is composed 
of many countries with different political and socio-cultural 
environments. Arguably, no two countries in the world are the 
same. 

Yet, lessons and cautions may be drawn from developing 
countries that have achieved some success in this endeavor. 
India is home to global leaders in cardiac care such as the 
Narayana Hospitals acclaimed for providing high-quality 
cardiovascular surgery at low cost. China boasts of the 
World’s largest cardiovascular science center with more 
than 1,200 beds providing state-of-the-art patient care and 
world-class basic and clinical research in the Fuwai Hospital 
in Beijing (53,54). 

Championing appropriate policies
The successes of these countries suggest three areas need 
important political commitment and investment in sub-
Saharan Africa—financing, organization, and regulation (55). 

Reproducing the successes of India and China will prove 
challenging in Sub-Saharan Africa and requires champions 
in the profession to steer the effort. In this light, the 
recent establishment of ASPCHS is timely. The ASPCHS 
is the scientific society of pediatric and congenital heart 
surgeons and allied specialists of Africa. The inception 
of ASPCHS followed a town hall meeting with a focus 
on Africa initiated by the WSPCHS in May 2020. The 
ASPCHS was developed through close collaboration with 
the WSPCHS with similar goals and objectives. The vision 
of the ASPCHS is that every child born anywhere in Africa 
with a CHD should have access to appropriate medical 
and surgical care. To attain this lofty ambition, the Society 

has adopted the mission to promote the highest quality 
comprehensive cardiac care to all patients with pediatric 
and/or CHD, from the fetus to the adult, regardless of the 
patient’s economic means, with an emphasis on excellence in 
education, research and community service. The ASPCHS 
will serve as the professional and advocacy platform to 
advance political priority for the care of Africa’s children 
and adults living with CHD and promote public-private 
partnerships to leverage current opportunities to achieve 
that goal.

Financial model of care: the vast majority of people in 
sub-Saharan Africa cannot afford and need some financial 
risk pooling device (insurance) to help obtain service 
provided at public institutions. The downside with public 
institutions is often that remuneration of workers is 
suboptimal, and equipment and consumables may not be 
available throughout the year. As a result, service downtime 
compromises delivery and quality. Private providers tend 
to be more business minded but operate at a relatively 
higher service delivery price. A small percentage of people 
may be able to afford privately funded care and therefore 
private providers should be encouraged to make quality 
services available—at least those who will travel outside the 
country can obtain quality care within the country from 
private providers. Occasionally, philanthropists are happy 
to sponsor care from an in-country provider rather than 
send the patient abroad. South Africa has the two systems 
that work relatively well—better quality and reliability at 
the private hospitals but those who cannot afford can get 
service at public hospitals. Retention of professionals is 
more difficult as the government cannot afford to pay them 
well. But if governments encourage private providers, then 
professionals can work in both public and private hospitals 
and reach a compromise.

Organizational model: where should a center-of-
excellence for CHD be based, pediatric hospital or cardiac 
center: both adult/children? Most countries without cardiac 
programs will start with an adult program not a pediatric 
one—because the funding and personnel requirements 
are more manageable with an adult program. Pediatric 
programs should start off within these adults programs until 
they gain some financial sustainability to stand on their 
own.

Regulation mode: in sub-Saharan Africa, children’s heart 
hospitals operated by governments are best housed within 
adult cardiac centers, as funding is always a problem. 

The last question is: How will the professionals be 
retained? 
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There is always the risk of losing trained personnel. 
The better way to retain them is to design a center of 
excellence with consistent outcomes for the patients. 
Another alternative is to arrange specific contracts between 
the professionals and the government, where once the 
professional is trained using government funds, he becomes 
obligated to fulfill an amount of time working in public 
service, similar to what is still in place and happened with 
one of us (VM) and many other doctors in Angola (56). 

Conclusions

What needs to be done is not in doubt. It is clear however 
that African governments must prioritize the care of 
patients with CHD. They must demonstrate a commitment 
to the care of these patients with substantial investments in 
infrastructure and manpower development together with 
appropriate healthcare financing. Most African countries 
need to establish cardiac centers for CHD also build or 
improve social infrastructure. That would bring benefits to 
all stakeholders.

CHD research in Africa has focused more on the 
technical dimensions of the problem, such as which surgical 
interventions are most effective, rather than its political 
dimensions. 

But we must recognize that CHD is both a political and 
technical challenge. Even if we identify the most effective 
interventions, there is no guarantee that political leaders (the 
spending officers of the public) will pay any attention. CHD 
is one among thousands of issues such leaders confront 
each year, and they have scarce resources to deal with the 
multitude of problems. CHD will become their priority 
only if we develop and carry out effective political initiatives 
to convince these leaders of the worthiness of the cause. 

Governments must realize the important potential 
contribution of the private sector to the growth of the 
pediatric cardiac healthcare delivery and embark on 
appropriate public-private partnerships. We favor a health 
care system in which governments and the private sector 
work together for the development of world class quality 
care funded by pre-paid insurance coverage for citizens to 
access pediatric cardiac care in sub-Saharan Africa. 
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