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The prevalence of rheumatic heart disease 
among Grade 10 - 12 learners in the Free State 
and Northern Cape – Preliminary results of the 
Wheels-of-Hope Outreach Programme

PREVALENCE OF 
RHEUMATIC 
HEART DISEASE

The prevalence of rheumatic heart disease in the paediatric or 

adolescent population of Central South Africa has never been 

studied. Consequently, there is no data to support the conduct, 

or public funding, of mass screening programmes in this region.

The study aims to determine the prevalence rate of RHD in 

Grade 10 - 12 learners in Central South Africa and to compare 

the prevalence rate to South African prevalence rates published 

in the 1970s.(9) 

MATERIALS AND METHODS

“Wheels-of-Hope”, a non-profit organisation, was established 

by the Department of Cardiothoracic Surgery in collaboration 

with the Department of Paediatric Cardiology, both of the 

University of the Free State, the Central University of 

Technology, Life Rosepark Hospital and John Williams Motors 

Bloemfontein, to provide diagnostic, treatment, training and 

education services to patients with cardiovascular disease in 

Central South Africa.

Wheels-of-Hope initiated a prospective echocardiographic 

study in Central South Africa in January 2011, after gaining 
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INTRODUCTION

Rheumatic fever (RF) follows a throat infection by a group 

A-streptococcus. More than one third of affected children 

develop carditis, followed by progressive and permanent 

valvular lesions.(1)

Industrialised countries have reported a virtual disappearance 

of RHD.(2) The burden of RHD in developed countries declined 

drastically at the end of the 20th century, largely due to reduced 

overcrowding and improved sanitation and living conditions.(3) 

In contrast, acute RF and RHD remain a public health issue in 

developing countries.(4) Currently, RHD is the principal cause of 

acquired heart disease in children and young adults in developing 

countries and it is estimated that there are over 15 million cases 

of RHD worldwide, with 282 000 new cases and 233 000 

deaths annually.(5,6) 

The burden of RHD, in developing nations, is both social and 

economic in nature. Repeated hospitalisation, premature death 

and disability affect the emerging workforce.(7,8) Screening pro-

grammes provide authorities with epidemiological data to assist 

in alleviating the burden of RHD through regional health care 

planning and programmes. 

An outreach programme was initiated to echocardio-

graphically screen Grade 10 - 12 learners, in Central 

South Africa, for rheumatic heart disease (RHD). Pre-

liminary results, after the screening of 1 015 learners, 

identifi ed 102 abnormal echocardiograms. The abnormal 

echocardiograms were reviewed by an echocardio-

grapher and paediatric cardiologist team and 14 

pathological conditions were confi rmed in 13 patients.  

The abnormalities included RHD (n=5), pericardial 

effusion (n=2), left ventricular hypertrophy (n=2), mitral 

valve prolapse (n=3), ventricle septal defect (VSD) (n=1) 

and sub-aorta stenosis (n=1).

The benchmark study by McClaren, et al. conducted in 

Soweto in 1972 (n=12 050, age 2 - 18 years) showed an 

overall RHD prevalence of 6.9 per 1 000 and 12.2 per 

1 000 in the 15 - 18 year old bracket. The highest 

incidence (19.2/100) was found in Grade 7 learners (age 

not defi ned). The preliminary result of this study is 4.9 

RHD cases per 1 000 in Grade 10 - 12 learners.  This 

fi nding may indicate an actual decline in the prevalence 

of RHD in Central South Africa.  SAHeart 2015;12:146-151
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approval from the Ethics Committee of the University of the 

Free State and permission from the Department of Education. 

Volunteer asymptomatic Grade 10 - 12 learners who gave 

informed consent (at 18 years), or for whom written informed 

consent could be obtained from a parent or guardian (learners 

under the age of 18 years), were included in the study.

The programme was initiated in Bloemfontein, and then 

moved on to screening learners in Kimberley and Welkom. At 

the time of this report, the programme had started to screen 

learners in Brandfort, a rural town in Central South Africa. The 

study focuses on schools drawing learners from lower socio-

economic areas. Schools were selected, initially in urban areas 

(Bloemfontein, Kimberley, Welkom) and then in rural 

communities (Brandfort) (Figure 1).

Demographic information consisting of age, gender and blood 

pressure was obtained from all learners. This was followed by a 

routine cardiac echocardiographic examination performed 

according to the guidelines of the American Society of Echo-

cardiography by 2 experienced echocardiographers.(10) Images 

were obtained in the left lateral decubitus position using either 

a Philips CX50 Diagnostic Ultrasound System, equipped with a 

S5-1 ultrasound transducer, or GE Vingmed Ultrasound Vivid q 

fitted with a V3 transducer. Minimum views obtained consisted 

of standard long axial, short axial and 4 chamber segments. 

M-mode, pulsed wave, and colour Doppler flows were obtained 

in all views. Care was taken with 2-dimensional and gain settings 

in order to ensure accurate and concise measurements. Leaflet 

thickness was only measured when tissue appeared thickened 

in either the 2-dimensional or M-mode views and in all cases 

where regurgitatant jets (even minor) were observed. Image 

data was captured and stored in a dedicated software system 

for transcription to CD for review. Raw data was recorded on 

a study specific datasheet and then entered in Excel spreadsheets 

for analysis. RHD was diagnosed according to the WHF criteria 

published in 2012.(11)

All echocardiograms with any minor regurgitation or other 

abnormality were afterwards re-evaluated by an expert panel 

consisting of at least 2 experienced echocardiographers and/or 

a paediatric cardiologist. Cases where unanimity regarding 

diagnosis could not be obtained, or where rheumatic fever/

pathology was suspected, were independently reviewed by a 

senior paediatric cardiologist. Findings were recorded in 

frequency tables.

Fifty (50) cases reported as normal were randomly selected as 

a quality control measure. These echocardiograms were 

reviewed and aortic and mitral valve leaflet thickness was 

measured: all of these were consistent with the original 

echocardiographers’ assessment.

All learners with pathological lesions were booked at the 

Universitas Academic Hospital’s paediatric cardiology clinic for 

further management, follow-up and institution of appropriate 

prophylactic regimens. 

Statistical Analysis 

The sample size calculation required the screening of a mini-

mum of 1 500 learners. The programme had screened 1 015 

learners at the time of this report; therefore these are 

preliminary results and are statistically under-powered. 

Descriptive data are presented as the number and proportion 

of learners. Prevalence rates are presented per 1 000 learners. 

It is important to note that this is an outreach initiative based 

on a prospective cross-sectional study design, but is not robust 

in its sampling of schools or learners and is biased towards low 

socio-economic areas.

RESULTS

A total of 1 015 learners, between the ages of 14 - 22 years 

were screened.  Normal echocardiograms were observed in 

913 learners and 102 echocardiographic studies, with suspected 

abnormalities, were referred to the echocardiographic team for 

review (Figure 2). A total of 132 abnormal findings were 

recorded in the 102 suspected abnormal echocardiograms 

(Table I). The majority of abnormal findings could be attributed 

to physiological incompetence of the aorta (n=7), mitral 

(n=33), pulmonary (n=18) and tricuspid (n=54) valves. The 

physiological incompetance findings formed 84.8% (112/132) of 

all abnormal findings.  

FIGURE 1:  Number and percentage of learners 

screened for RHD per area (n=1 015).
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The echocardiographic team identified 14 pathological con-

ditions in 13 learners (Table 2). In these 13 learners, 5 had (3 

definite and 2 borderline) RHD according to WHF criteria, 

1 had sub aorta stenosis, 3 had mitral valve prolapse, one had a 

restrictive peri-membranous VSD, 2 had left ventricular 

hypertrophy and 2 asymptomatic pericardial effusions were 

found.

The 5 RHD cases that were detected in the 1 015 screened 

learners translates to a RHD prevalence rate of 4.9 per 1 000 

learners.

DISCUSSION

The interim results of this study may be indicative of an overall 

decrease in the prevalence of RHD in Central South Africa. 

This is particularly notable since the lower RHD prevalence rate 

was obtained using echocardiographic screening procedures, 

which generally result in higher prevalence rates compared to 

results observed using auscultation. Also, note that none of the 

RHD patients diagnosed to date have required surgical inter-

vention. To our knowledge this is the first prevalence study of 

its kind in Central South Africa. 

RHD prevalence rates reported for sub-Saharan Africa are 

difficult to compare since the rates are gathered in different age 

groups, using different detection methods and according to 

criteria that have evolved over time.

In their discussion of global research priorities for RHD, 

Carapetis and Zühlke highlight the importance of identifying 

people with RHD while they are asymptomatic, before they 

develope severe valvular damage.(12) Such asymptomatic indivi-

duals are most likely to benefit from secondary prophylactic 

treatment. Active echocardiographic screening allows for the 

identification of asymptomatic patients.

However, echocardiographic screening also leads to higher 

prevalence estimates than have been observed through 

screening programmes that use auscultation and passive 

screening such as hospital disease registers.(1) Prevalence rates 

have been found to be up to 10 times higher when using 

echocardiograms compared to clinical examination alone.(13)

In February 2012, the World Heart Federation published the 

first evidence-based criteria for echocardiographic detection of 

RHD.(11) These guidelines were developed to resolve many 

of the current concerns with respect to the implementation 

of echocardiographic screening methods for RHD. In our study, 

the WHF echocardiographic criteria were applied to all 

subjects. All echocardiograms performed before publication of 

the 2012 WHF criteria, were re-evaluated according to the 

updated criteria. 

Prevalence rates in Sub-Saharan Africa

Sub-Saharan Africa is considered to be the region in the world 

with the greatest burden of RHD, but unfortunately epi-

demiological data for RHD in this region is limited.(14) An 

extensive screening study using auscultation, was conducted in 

Soweto, South Africa, over 40 years ago, in 1972. A preva-

lence rate of 6.9/1 000 was reported in the 2 - 18 year age 

PREVALENCE OF RHEUMATIC HEART DISEASE

TABLE 1:  Echocardiograms referred for evaluation (n=102).

  Number  
 Diagnosis of learners Final diagnosis
  (n = 102) 

 Aortic incompetence 7 Physiological AI

Sub aortic stenosis 2 1 Pathological 

1 Not pathological

Mitral incompetence (physiological) 33 Physiological

Pulmonary incompetence 18 Physiological

Tricuspid incompetence 54 Physiological TI

Left ventricle hypertrophy 2 2 

Suspected rheumatic heart disease 8 2 Confi rmed RHD 

   3 Probable RHD 

   3 Did not fulfi ll RHD  

   criteria

ASD/PFO 1 Normal

VSD 1 1

Dilated ascending aorta 1 1

Mitral valve prolapse 3 3

Pericardial effusion 2 2

Note: A learner could have more than one diagnosis

FIGURE 2: Number of learners screened for RHD 

(n=1 015).
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group. More specifically, a rate of 12.2/1 000 was observed in 

the 15 - 18 year age sub-group (which included approximately 

15% of the study population).(9) The highest prevalence rate of 

19.2/1 000 was reported for Grade 7 pupils, but their age 

group was not specified.(9,15)

In 1984 a survey was conducted in Inanda in KwaZulu-Natal.(16) 

The pupils who were screened using auscultation came from 

an area with both rural and urban characteristics that was 

serviced by a primary health care programme. The vast majority 

of the 4 408 pupils who were screened were younger than 15 

years old (99% of pupils). Four cases of RHD were detected 

resulting in a prevalence rate of 1.0/1 000. However, it is 

speculated that the rate is underestimated due to selection bias 

resulting from affected children possibly not attending school.

Recently, Engel, et al. published their findings in a well-designed, 

prospective echocardiographic study on the prevalence of 

RHD in 4 720 asymptomatic scholars from Cape Town, South 

Africa (n=2 720) and Jimma, Ethiopia.(17) The study found a 

prevalence rate of 30.5/1 000 in Jimma and 20.2/1 000 in 

Cape Town. Two populations were studied in Cape Town. 

In Bonteheuwel (n=1 279) an overall rate of 12.5/1 000 was 

demonstrated with 2.3/1 000 definitive cases and 10.2/1 000 

borderline cases. In the Langa population (n=1 441), the total 

RHD prevalence was 27/1 000, with 6.9/1 000 definitive cases 

and 20.1/1 000 borderline cases. 

In the age group sub analyses, the Cape Town study popula-

tions had a prevalence of RHD of 8.1/1 000 (Bonteheuwel) and 

32/1 000 (Langa) in the 15 - 19 year group and 0/1 000 

(Bonteheuwel) and 50.5/1 000 (Langa) in the >19 year old 

group. The age-group differences in RHD prevalence are 

surprising since both areas are in close proximity to Cape 

Town. The authors speculate that the differences may be linked 

to income differences between the communities. 

The Cape Town groups reported a high percentage of 

borderline RHD findings. If only definite RHD diagnoses are 

considered, the RHD prevalence was 2.3/1 000 in Bonteheuwel 

and 6.9/1 000 in Langa. These findings are in line with our 

interim finding of a total prevalence of RHD of 4.9/1 000 and 

3/1 000 definitive RHD cases. The authors also discuss the 

inter-reader difference between South African and Ethiopian 

echocardiographers in identifying borderline cases; a counter-

intuitive finding that was confirmed in a re-evaluation of the 

Ethiopian cases by the South African team. This highlights the 

importance of uniform interpretation of echocardiographic data 

and might explain the continuing challenge to explain inter-

study differences.

In the Republic of the Congo an echocardiographic study 

involving 4 848 school children aged 5 - 16 years from Kinshasa 

was conducted in 1996. The overall prevalence of rheumatic 

heart disease was 14/1 000. The prevalence was greater in 

slums schools (22.2/1 000) than in urban schools (4/1 000).(18)

Marijon, et al. conducted a study in 2001 and 2002, in 

Mozambique, in 2 170 otherwise healthy school children 

between the ages of 6 - 17.(19) They found a RHD prevalence 

rate of 2.3/1 000 detected through clinical examination. In 

contrast, echocardiographic screening in the same group of 

children detected a prevalence rate of 30.4 cases per 1 000.

A study, in Uganda in 2010, involved the clinical examination 

and echocardiographic screening of almost 5 000 school 

children.(13) A prevalence rate of 14.8/1 000 children was 

observed in the 5 - 16 year age group when using the 2006 

WHO/NIH echocardiographic screening guideline. On clinical 

evaluation alone, a prevalence of 4.9 cases per 1 000 children 

was observed. 

A school-based echocardiography survey of 2 004 pupils was 

conducted in Dakar, Senegal, in 2010. Pupils were enrolled in 

2 groups, those aged 5 - 15 years old (Group 1, n=1 116), and 

others aged 16 - 18 years old (Group 2, n=888). Prevalence 

rates of 5.4 and 10.1 per 1 000 were observed in Group 1 and 

Group 2, respectively.(20) Kane, et al. recommended extending 

RHD screening to adolescents in their late teens in the light 

of the higher prevalence of the disease and since subclinical 

TABLE 2:  Pathological echocardiographic findings by area .

Town Learners RHD Sub AS MV prolapse VSD LVH Effusion
 % Abnormal  

        fi ndings

Welkom n=216 0 0 1 0 1 1 1.4%

Bloemfontein n=413 3 1 0 1 1 1 1.7%

Kimberley n=195 0 0 1 0 0 0 0.5%

Brandfort n=191 2 0 1 0 0 0 1.6%

TOTAL n=1 015 5 1 3 1 2 2 1.4%
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cardiac lesions are more pronounced in this age category and 

could thus be more easily detected in the field by means of 

portable echocardiography.

The preliminary RHD prevalence rate of 4.9/1 000 that we 

observed in Central South Africa is comparable to the definite 

RHD rates of the Engel study (2.3/1 000 in Bonteheuwel and 

6.6/1 000 in Langa). It should be noted that the current studies 

utilise echocardiography screening as opposed to the auscul-

tation project conducted by McLaren, making comparison with 

this historical rate problematic.

Despite the use of echocardiography with its expected higher 

prevalence rates, the Central South African rate is lower than 

the peak prevalence rate of 12.2/1 000 cases reported for the 

15 - 18 year old age group; an age group that is most comparable 

to our own grade 10 - 12 learners. 

Since 2004, only 7 children had RHD-related valvular surgery in 

Bloemfontein, the only referral centre for paediatric cardiac 

surgery in Central South Africa. The mean age at surgery for 

RHD in Bloemfontein is now 46 years and it correlates with 

the age of presentation with RHD of 43 years reported in the 

Hearts of Soweto study.(21,22) The mean age at surgery for RHD 

reported by Antunes in 1987 was 21.5 years.(23) The change in 

mean age of operation/presentation supports the anecdotal 

impression that there is a decline of RHD in South Africa, and 

specifically in Central South Africa.

Limitations

The project does not use randomised sampling. There is 

considerable sampling bias in this project owing to its design 

with a declared bias to detect the incidence of RHD in the 

most vulnerable population of South Africa. No attempt was 

made to include schools in affluent areas. The results might 

therefore exhibit inflated prevalence rates of RHD for the 

general population in Central South Africa, however the 

researchers feel that this is justified as RHD is a disease often 

associated with poverty.(1)

CONCLUSION

Since 1994 there has been a substantial investment in rural 

development in South Africa. Socio-economic development 

has an undeniable impact on the prevalence of RHD in a 

population. It is postulated that the developments in South 

Africa have had an impact on RHD prevalence in Central 

South Africa.

This is a preliminary report of a study that is not statistically 

robust as regards sampling. However, the echocardiography 

based RHD prevalence rate of 4.9/1 000 learners in the Grade 

10 - 12 learner group in Central South Africa, is notably lower 

than the 12.2/1 000 clinical prevalence rate reported by 

McLaren in 1975.(9) Combining the results with the lack of acute 

RF admissions, the average age of presentation with RHD as 

reflected in the Hearts of Soweto study, and the doubling of 

the age of patients presenting for RHD valvular surgery, 

indicates that there may be a real reduction in the prevalence 

of RHD in Central South Africa.

The recent Cape Town study demonstrated an overall RHD 

prevalence of 20.2/1 000.(17) Our results (4.9/1 000), in an 

older age group cohort, however corresponds with the defi-

nitive RHD rate mentioned in the Engel study (2.3/1 000 in 

Bonteheuwel and 6.9/1 000 in Langa). As previously mentioned, 

the highly variable findings in the older age groups of the 

Engel study makes inter-study age group comparisons difficult. 

The inter-reader interpretation of echocardiographic data, 

mentioned by Engel, continues to be a challenge for all 

researchers in this field. 

This data is unique for Central South Africa and may be useful 

for the planning of cardiovascular disease management in this 

region and may stimulate Health Departments in South Africa 

to support and invest in robust population screening studies.
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