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AbsTrACT
background The spectrum of cardiovascular diseases 
varies between and within countries, depending on 
the stage of epidemiological transition and risk factor 
profiles. Understanding this spectrum requires regional 
and national data for each region or country. This 
study was designed to determine the spectrum of 
cardiovascular diseases in six university hospitals in 
Ethiopia.
Methods This is a cross-sectional study of the spectrum 
of cardiovascular diseases in six main referral/teaching 
hospitals located in different parts of the country. 
Consecutive patients visiting the follow-up cardiac clinics 
of these hospitals from 1 January to 30 June 2015 were 
included in the study. Data were collected on a pretested 
questionnaire.
results A total of 6275 patients (58.5% females) 
were included in the study. Nearly 61% of the patients 
were from urban areas. The median age was 33 years 
(IQR 14–55 years). Valvular heart disease was the most 
common diagnosis, accounting for 40.5% of the cases. 
Of 2541 patents with valvular heart disease, 2184 (86%) 
were cases of chronic rheumatic heart disease.
Conclusion Our study shows that chronic rheumatic 
valvular heart disease is the most common cardiovascular 
diagnosis among patients seen at cardiology clinics of 
six referral/teaching hospitals in the country, followed 
by congenital heart diseases. Hypertensive and 
ischaemic heart diseases also accounted for a significant 
proportion of the cases. Therefore, strategies directed 
towards primary and secondary prevention of acute 
rheumatic fever as well as prevention of risk factors for 
hypertension and ischaemic heart disease may need to 
be strengthened.

bACkground
In the last few decades, developing countries have 
been undergoing an epidemiological transition in 
which the causes of morbidity and mortality are 
shifting from primarily communicable to primarily 
non-communicable diseases, including cardiovas-
cular diseases.1–4 The spectrum of cardiovascular 
diseases varies between, and within, countries 
depending on the stage of epidemiological transi-
tion and risk factor profiles5 6 necessitating regional 
or national data for each region or country. 
Knowledge of the full spectrum of cardiovascular 
diseases will help implement research programmes, 
advocacy, and education.7 Reassessment and 

implementation of public health policy in countries 
in epidemiologic transition requires evidence-based 
decision making.8

Ethiopia is the second most populous country 
and one of the fastest growing economies in Africa. 
However, there are few hospital-based studies on 
the spectrum of cardiovascular diseases addressing 
just one or two segments of this important problem. 
Therefore, our study is designed to determine the 
spectrum of cardiovascular diseases in six university 
hospitals located in different parts of the country.

MeThods
This is a cross-sectional study of the pattern of 
cardiovascular diseases in six university/referral 
hospitals located in different parts of the country 
where the majority of aetiologic diagnoses of 
cardiovascular diseases are made. The study was 
conducted in Addis Ababa university hospital (Tikur 
Anbessa Specialised Hospital, TASH), Mekele 
university hospital (Ayder hospital), Gondar 
university hospital, Jimma university hospital, 
Saint Paul Medical College hospital, and Hawassa 
university hospital (figure 1). All of the hospitals 
included in this study have separate paediatric and 
adult cardiology clinics. The paediatric cardiac 
clinics generally serve patients with congenital and 
acquired cardiac diseases who are younger than 18 
years of age.

The adult and paediatric cardiologists trained 
nurses working in the cardiac clinics to enter data 
from the patients and their records to the data ques-
tionnaires. These trained nurses sat in the cardiac 
clinics and entered data while the physicians/inves-
tigators were seeing patients. After completion of 
the questionnaires, physicians reviewed them for 
accuracy and completeness. The adult and paedi-
atric cardiologists then checked all completed 
questionnaires once again before entering the data 
into the database. Consecutive patients visiting the 
follow-up cardiac clinics of the above mentioned 
hospitals from 1 January 2015 to 30 June 2015 
were included in the study. Patients admitted to 
the inpatient facilities during the study period were 
also included in the study since they were referred 
to follow-up clinics after discharge. Diagnosis was 
established in all patients by transthoracic echo-
cardiography undertaken by paediatric or adult 
cardiologists or internists and paediatricians trained 
in echocardiography and with good experience of 
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the technique. Patients with no echocardiographic diagnosis 
were excluded from the study.

Diagnosis of chronic rheumatic heart disease was based on the 
World Heart Federation echocardiographic criteria.9

Ischaemic heart disease included three entities:
1. Angina: Patients with chest pain and a high (>90%) 

pretest probability of coronary artery disease (CAD) 
and patients with chest pain plus an intermediate (10–
90%) pretest probability with a positive stress test were 
included. The value of stress testing for the diagnosis of 
CAD is in the intermediate risk patients (10–90% pretest 
probability of CAD).10 Since stress testing is not available 
in most public hospitals where the study was done we 
may underestimate the true prevalence of ischaemic heart 
disease

2. Acute myocardial infarction was defined by the presence 
of elevated high sensitivity troponin together with acute 
onset chest pain, and/or typical ECG changes.

3. Prior myocardial infarction including patients who present 
with or without heart failure in whom echocardiography 
detected regional wall motion abnormality in the absence 
of a history of acute coronary syndrome. For definition 
of this kind of ischaemic heart disease we relied on 
the WHO 2008–9 revision category B definition due 
to lack of reports of cardiac biomarkers and coronary 
angiography in our centres across the country.11 To 
increase the specificity of echocardiography, the risk 
profile of the patients (such as age, presence of coronary 
risk factors) and/or pathologic Q waves on ECG were 
used to predict the possibility of ischaemia as a cause of 
the regional wall motion abnormality in a dilated left 
ventricle with reduced ejection fraction. This definition 
and the criteria have also been used in similar resource 
constrained settings.12 We acknowledge that regional wall 
motion abnormality on echocardiography has limitations 
in reliably differentiating ischaemic heart disease from 
dilated cardiomyopathy, particularly in a dilated left 
ventricle with reduced ejection fraction. Regional wall 
motion abnormality in a non-dilated ventricle has a very 
high specificity for myocardial ischaemia (approaching 
100%).13

Hypertensive heart disease (HHD) was diagnosed in patients 
with hypertension presenting with symptoms and signs of heart 
failure, with or without left ventricular (LV) hypertrophy and 
left atrial enlargement on two-dimensional echocardiography, 
and Doppler/tissue Doppler evidence of LV diastolic dysfunction 
in the absence of significant valvular heart disease or regional 

wall motion abnormality. Primary dilated cardiomyopathy was 
diagnosed in patients with marked LV dilatation and dysfunction 
in the absence of significant valvular, structural, or congenital 
heart disease or arterial hypertension. The institutional review 
boards of the College of Health Sciences in the respective collab-
orating universities approved the study.

statistical methods
Data were entered into SPSS Version 20 for Windows and were 
analysed. Median values with interquartile ranges for contin-
uous variables and number and per cent for discrete variables 
were used to present the data

resulTs
Of 7102 patients initially enrolled in the study, 6275 (58.5% 
females) were included for final analysis. The remaining 827 
patients (11.6%) were excluded due to lack of echocardio-
graphic reports or proper/reliable echocardiographic reports. 
Nearly 61% of the patients were from urban areas. More than 
two-thirds of the patients (4356, 68.9%) were adults (age >18 
years). The median age was 33 years (IQR 14–55 years). Nearly 
half of the patients (48.5%) were from Tikur Anbessa Specialised 
Hospital, TASH. Table 1 shows the sociodemographic data of 
the patients included in the study.

Regarding distribution of the types of cardiovascular diseases, 
valvular heart disease accounted for 2541 (40.5%) of the patients. 
Of the cases of valvular heart diseases, 2184 (86%) were cases 
of rheumatic heart disease. Pericardial diseases accounted for 
the smallest proportion. Table 2 shows the distribution of the 
different types of cardiovascular disorders identified in the study 
and the corresponding sub-group median ages. In patients <18 
years of age, congenital heart disease was the most common 
diagnosis followed by chronic rheumatic valvular heart disease, 
while valvular heart disease was the most common diagnosis 
in adults (table 3). Of the congenital heart diseases, ventricular 

Figure 1 Number of cases included from each referral hospital. TASH: 
Tikur Anbessa Specialised Hospital.

Table 1 Sociodemographic characteristics of patients with 
cardiovascular diseases at six referral/teaching hospitals

Variables no. of patients  %

Sex

   Female 3671 58.5

   Male 2604 41.5

Age group (years)

  <5 648 10.3

  5–12.9 834 13.3

  13–22.9 526 8.4

  23–32.9 843 13.4

  33–42.9 718 11.4

  43–52.9 649 10.3

  53–62.9 819 13.1

  63-7-42.9 742 11.8

  >75 496 7.9

Total 6275 100

Age category

   Adult (≥18 years) 4356 68.9

   Paediatric (<18 years) 1963 31.1

Total 6275 100

Residence

  Urban 3821 60.9

  Rural 2454 39.1
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septal defect was the most common, accounting for nearly 
35% (table 4).

In those who were excluded due to lack of a reliable echocar-
diographic report, the suspected pathologies included valvular 
heart disease (43%), hypertension with HHD (21%), ischaemic 
heart disease (6%), various congenital heart diseases (8%), 
and heart failure secondary to unidentified pathology (22%).4 
In patients who were diagnosed with ischaemic heart disease, 
hypertension was the most common risk factor, being present 
in 19% of patients (table 5). The proportions of patients with 
HHD (16.1% vs 12.9%) and ischaemic heart disease (8.5% vs 
6.1%) were higher in urban versus rural areas (see table 6).

Among patients who were candidates for surgical or percuta-
neous invasive treatments only 3.2% received invasive treatment.

disCussion
Our study is the first to look into the spectrum of cardiovascular 
diseases involving major referral hospitals of the country and 
patients of all ages. While an ideal study to address the burden 
and spectrum of cardiovascular diseases is a population-based 
one, it is prohibitively expensive to conduct such a study in the 
sub-Saharan setting. The settings included in our study are sites 
with organised cardiac follow-up clinics and better diagnostic 
capacities, including echocardiography and electrocardiog-
raphy. Most cases of suspected cardiovascular diseases across the 
country are referred to these sites for diagnosis and treatment. 

As our study is a hospital-based study it is possible that referral 
bias could play an important role.

In our study, chronic rheumatic valvular heart disease was 
the most common diagnosis. This is not surprising as Ethiopia 
has one of the highest prevalences of chronic rheumatic heart 
disease14 15 with a malignant course even in young children.16 As 
one of the sub-Saharan countries, the risk factors for rheumatic 
heart disease, such as illiteracy, scarce access to medical care and 
lack of echocardiography-based screening practices, are preva-
lent. A recent echocardiography-based school survey involving 
different regions of the country showed rheumatic heart disease 
(World Heart Federation criteria)9 had a prevalence of 19 cases 
per 1000 school children aged between 7–18 years.17

Though rheumatic heart disease was the most common diag-
nosis, other cardiovascular diseases were also common as shown 
in table 2. The pattern of congenital heart diseases is more or 
less similar to studies from different parts of the world that 
were population-based or hospital-based, with ventricular septal 
defect being the the most common followed by atrial septal 
defect, patent arterial duct and tetralogy of Fallot, though some 
of those studies were on newborns.18–20 Only a handful of these 
patients underwent invasive intervention, though most have 
indications for early surgical or percutaneous intervention. The 
proportion of congenital heart diseases in our study is higher 
than in other studies. This is due to the fact that most children 
diagnosed with or suspected of having congenital heart diseases 
are referred to and followed up in only a few of these referral 
centres, especially at Addis Ababa university (Tikur Anbessa) 

Table 2 Distribution of the different cardiovascular diagnosis in patients seen at six referral hospitals

Cardiovascular diagnosis no. of patients  % Median age in years (iQr)

Valvular heart disease

Rheumatic valvular heart disease 2184 34.6 25 (15–38)

Other valvular heart disease 357 5.9 55 (28–68)

Congenital heart disease 1115 17.8 5 (2–10)

Hypertensive heart disease 854 13.6 55 (42–65)

Ischaemic heart disease 600 9.6 55 (45–65)

Cardiomyopathy Dilated 477 7.6 45 (30–60)

Hypertrophic 21 0.3 22 (8.75–40)

Restrictive 7 0.1 41 (35–47.5)

Pulmonary hypertension (isolated) 255 4.1 42 (26–57)

Miscellaneous 212 3.4 50 (32–60)

Arrhythmia 132 2.1 55 (40–65)

Pericardial diseases 61 1.0 35 (21.5–50)

Total 6275 100 33 (14–55)

Table 3 Distribution of types of cardiovascular disease in relation to 
the age of the patients

Types
Paediatric (<18 years 
of age) %

Adult  (≥18 years of 
age) %

Valvular heart disease 30.7 43.4

Congenital heart disease 60.0 4.3

Hypertensive heart disease 3.1 18.1

Ischaemic heart disease 0.0 11.5

Cardiomyopathy 2.8 9.7

Pulmonary hypertension 
(isolated)

1.3 4.3

Miscellaneous 1.6 4.4

Arrhythmia 0.1 3.1

Pericardial diseases 0.5 1.2

Total 100 100

Table 4 Types of lesions in patients with congenital heart diseases 
in six referral hospitals

Types no. of patients  %

Ventricular septal defects 393 34.9

Atrial septal defects 239 21.3

Patent ductus arteriosus 201 18.1

Tetralogy of Fallot 80 7.2

Atrioventricular septal defect (variants) 47 4.2

Congenital pulmonary valve stenosis 43 3.8

Coarctation of the aorta 25 2.2

Transposition of the great arteries 23 2.1

Others 69 6.1

Total 1119 100
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hospital; this is because of the scarcity of paediatric cardiologists 
or paediatricians trained in paediatric echocardiography in the 
peripheral hospitals or private clinics. In contrast, a significant 
proportion of adults are usually followed up at private clinics 
or they are referred back to the district hospitals once diagnosis 
is established and treatment started. It is also usual for adults 
with important comorbidities like hypertension, chronic kidney 
disease or diabetes mellitus to be followed in other chronic 
illness care clinics and not referred to the cardiac clinic until 
they develop overt heart failure symptoms.

Of note is that cardiovascular diseases such as hyperten-
sion and ischaemic heart disease, once thought to be diseases 
of an affluent society, are also common in our settings. This 
has also been witnessed in other sub-Saharan African coun-
tries.2 21–23 People from urban areas had higher proportions of 
hypertensive and ischaemic heart diseases. These differences 
may be related to the difference in the distribution of the 
various cardiovascular risk factors and lifestyles between rural 
and urban dwellers. The proportion of HHD is more likely to 
be underestimated in our study as only hypertensive patients 
with cardiac symptoms are referred to the cardiology clinics, 
while those without cardiac symptoms are followed at primary 
healthcare level or other departments such as nephrology 
clinics. Additionally, the marked overlap of risk factors for 
hypertensive and ischaemic heart disease may also lead to 
underestimation of one and overestimation the other. Of the 
cardiomyopathies, dilated cardiomyopathy was the the most 
common one accounting for nearly 95% of the cardiomyop-
athy cases. We did not see a case of endomyocardial fibrosis in 

our population of patients. Regarding reported risk factors for 
ischaemic heart disease (table 4), hypertension was the most 
common and many patients had more than one risk factor. 
Other risk factors, such as diabetes mellitus, dyslipidaemia, 
obesity, smoking, etc, were also present. This suggests that 
these risk factors are on the increase, as seen in other African 
studies.3 Therefore, specific approaches need to be designed 
to tackle the global risk factors for cardiovascular diseases 
addressed by the United Nations Declaration, and prevention 
and control of infections and poverty-related diseases.3 It is 
difficult to determine if there are regional differences in the 
pattern of cardiovascular diseases, as our study was not meth-
odologically powered for that.

limitations of the study
Our study is a hospital-based study and may not be representative 
of the actual situation in the population/community. Referral bias 
should also be taken into consideration when interpreting our data. 
Lack of investigations for definitive diagnosis for ischaemic heart 
disease is another limitation of the study.

ConClusion
Our study shows that chronic rheumatic valvular heart disease 
is the most common cardiovascular diagnosis among patients 
seen at cardiology clinics of six referral/teaching hospitals in 
the country, followed by congenital heart diseases. Cardio-
vascular conditions such as hypertensive and ischaemic heart 
diseases have accounted for a significant proportion of the cases. 
Therefore, strategies directed towards primary and secondary 
prevention of acute rheumatic fever as well as prevention of risk 
factors for hypertension and ischaemic heart disease may need 
to be strengthened. The numbers of patients who need invasive 
treatments are also significant and this may need to be consid-
ered by health policymakers.
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key messages

What is already known about this subject?
The prevalence of chronic rheumatic heart disease among 
school children in different parts of Ethiopia has recently been 
published. Hospital-based studies have also shown that the 
proportion of cardiac patients is increasing among outpatient 
visits and hospital admissions.

What does this study add?
This study shows the spectrum of cardiovascular patients, 
both paediatric and adult, that were seen in six major referral 
hospitals located in different parts of the country. Compared 
with previous hospital-based studies, this study is more 
representative of the actual pattern of cardiovascular patients.

how might this impact on clinical practice?
In many sub-Saharan countries, infectious diseases and other 
poverty-related diseases are given priority and cardiovascular 
diseases are not given attention. This study may help to influence 
policymakers to design both preventive and therapeutic 
strategies, including improved access to basic diagnostic and 
therapeutic facilities.
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