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A bs tr ac t

Background

Endomyocardial fibrosis is the most common restrictive cardiomyopathy worldwide. 
It has no specific treatment and carries a poor prognosis, since most patients present 
with advanced heart failure. On the basis of clinical series, regional variations in 
distribution have been reported within several countries in Africa, Asia, and South 
America, but large-scale data are lacking on the epidemiologic features and early 
stages of the disease.

Methods

We used transthoracic echocardiography to determine the prevalence of endomyo-
cardial fibrosis in a rural area of Mozambique. We screened a random sample of 
1063 subjects of all age groups selected by clustering. Major and minor diagnostic 
criteria were defined, and a severity score was developed and applied. Cases were 
classified according to the distribution and severity of the lesions in the heart.

Results

The estimated overall prevalence of endomyocardial fibrosis was 19.8%, or 211 of 
1063 subjects (95% confidence interval [CI], 17.4 to 22.2). The prevalence was high-
est among persons 10 to 19 years of age (28.1%, or 73 of 260 subjects [95% CI, 22.6 
to 33.6]) and was higher among male than among female subjects (23.0% vs. 17.5%, 
P = 0.03). The most common form was biventricular endomyocardial fibrosis (a preva-
lence of 55.5%, or 117 of 211 subjects [95% CI, 48.8 to 62.2]), followed by right-
sided endomyocardial fibrosis (a prevalence of 28.0%, or 59 of 211 subjects [95% 
CI, 21.9 to 34.1]). Most affected subjects had mild-to-moderate structural and func-
tional echocardiographic abnormalities. Only 48 persons with endomyocardial fi-
brosis (22.7%) were symptomatic. The frequency of familial occurrence was high.

Conclusions

Endomyocardial fibrosis is common in a rural area of Mozambique. By using echo
cardiography, we were able to detect early, asymptomatic stages of the disease. 
These findings may aid in the study of the pathogenesis of the disease and in the 
development of new management strategies.
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Endomyocardial fibrosis is a neglect-
ed tropical disease that affects an estimated 
10 million people worldwide.1 The disease 

is the most common cause of restrictive cardio-
myopathy, with impaired filling of one or both 
ventricles caused by deposition of fibrous tissue 
on endocardial surfaces. This results in right heart 
failure, left heart failure, or both. The heart fail-
ure is associated with atrioventricular-valve regur-
gitation. Endomyocardial fibrosis is a major cause 
of illness and death in areas where it is endemic, 
and in its severest form carries a very poor prog-
nosis, with an estimated survival of 2 years after 
diagnosis. The cause and pathogenesis of the 
disease are poorly understood; several theories 
are being considered.2 Currently, there is no spe-
cific drug therapy, and surgical treatment of ad-
vanced cases carries a poor prognosis and is rare-
ly performed. Most studies of endomyocardial 
fibrosis have been done in Uganda,3,4 Nigeria,5 
the Ivory Coast,6 south India,7-9 and Brazil10 in 
regions situated within 15 degrees of the equator. 
However, cases have been reported in countries 
outside the tropics, including industrialized coun
tries.11-18 Regional variations in the distribution 
of endomyocardial fibrosis have been noted in 
countries where the disease is endemic.19,20

A study of autopsies performed between 1975 
and 197721 described the first five recognized 
cases of endomyocardial fibrosis from Mozam-
bique, showing that the condition was not so rare 
as previously thought. Subsequently, clinical cases 
were reported,22 and an analysis of referrals to a 
cardiovascular unit in the capital, Maputo, over a 
10-year period showed that a large proportion of 
patients came from Inharrime, a rural coastal 
district in the south of Mozambique.23 A preva-
lence study carried out in this district, with car-
diac auscultation as the screening method, con-
firmed endomyocardial fibrosis as a public health 
problem, with a prevalence reaching 8.9% among 
persons 5 to 45 years of age.24 Most of the litera-
ture on endomyocardial fibrosis describes clini-
cal series of patients in advanced stages of the 
disease, and large-scale epidemiologic studies are 
lacking.25

We designed a study using systematic sam-
pling of the community coupled with detailed 
echocardiographic examination in randomly se-
lected subjects. The aims were to determine the 
prevalence of endomyocardial fibrosis in Inhar-
rime, Mozambique, and to describe its severity 
and mode of presentation in the community.

Me thods

Study Area

Inharrime is a coastal district of Mozambique 
(Fig. 1) with an area of 2744 km2 and a population 
of approximately 76,500; all parts of the district 
are located at least 400 km from any major refer-
ral center for cardiovascular diseases. The district 
is divided into five zones called localidades, which 
are in turn divided into 59 smaller areas called 
povoados. Most of the people are agricultural work-
ers with a very low income. Less than 1% of house-
holds have access to electricity and piped water.

Sample-Size Calculation

The sample size was calculated by an adaptation 
of the two-stage cluster-sampling approach.26 For 
practical and logistic reasons, we opted for a clus-
ter size of 30 subjects. The number of clusters was 
calculated by the formula C = p × (1 − p) × D ÷ s2 × b, 
where C is the number of clusters, p is the ex-
pected prevalence of the condition (7%; the prev-
alence in a previous study24 was lower), D is the 
study design effect (1.58, with a rate of homoge-
neity of 0.02),26 s is the required standard error of 
the estimated prevalence (1%), and b is the clus-
ter size.26 We thus arrived at a sample size of 33 
clusters, corresponding to a minimum of 990 
subjects.

Sample Selection

The sample was selected at two stages, first at the 
povoado level and second at the household level. 
Since there were no data on the population size of 
individual povoados, we could not use probability-
proportional-to-size sampling. We therefore se-
lected 33 villages by simple random sampling. 
Community leaders from the selected villages 
were asked to create a list of all households in 
each povoado. We then used random sampling to 
select the first household to be studied in each 
povoado. Second-stage clustering was performed 
after the investigators had visited the index 
household.

A household was defined as a group of people 
living together for more than 3 months and shar-
ing food on a daily basis. The investigators ob-
tained written informed consent from the head 
of the household when they arrived at the index 
household. An identification card was issued to 
the family and each member was assigned a 
unique identification number. The exact location 
of the house was registered with the use of a 
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