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Rheumatic heart disease among
Omani schoolchildren
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ABSTRACT Screening of 3804 Omani schoolchildren from different regions in Oman gave a prev-
alence rate of rheumatic heart disease of 8 per 10 000 with no significant difference by sex or level
of education. Follow-up of the sample for three months gave an estimated annual incidence of
rheumatic fever of 4 per 10 000. The positive predictive value of definite murmurs for diagnosis of
cardiovascular disease was 35.21% lor school heallh physicians and 86.67% for regional physi-
cians. The results show that rheumatic fever and rheumatic heart disease are not major public
health problems in Oman. The study recommends integration of the management and control of
the diseases within the primary health care system.

Les cardiopathies rhumatismales chez les écoliers omanais

RESUME L'examen clinique de 9904 écoliers omanais originaires de différentes régions du pays
arévélé untaux de prévalence des cardiopathies rhumatismales de 8 pour 10 000 avec aucune
diftérence significative entre les deux sexes ou les différents niveaux d'éducation. Le suivi de
I'échantitlon sur une période de trois mois a indiqué une incidence annuelle estimative du rhuma-
usme articulaire aigu de 4 pour 10 000. La valeur prédictive positive des souffles confirmés pour
établir le diagnostic de maladie cardio-vasculaire s'élevait & 35,21% pour les médecins scolaires
et & 86,67% pour les médecins régionaux. Les résultats indiquent gue le rhumatisme articulaire
aigu et les cardiopathies rhumatismales ne constituent pas des problémes majeurs de santé
publique & Oman. Létude recommande lintégration de la prise en charge des cas et de la futte’
conlre ces affections dans le systéme des soins de santé primaires.
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Introduction

Rheumatic fever and rheumatic heart dis-
ease are major causes of death and disabili-
ty in developing countries. Rheumatic
heart disease is the most common form of
heart disease and accounts for over 30% of
all cardiac patients admitted to hospital. It
is also the main cause of death in the first
four to five decades of life [1,2]. Today, the
disease has almost disappeared in industri-
alized countries. Prevalence rates in ditfer-
ent countries are difficult to compare
because of differences in the ages of the
populations studied and in the methodolo-
gies of the surveys. Nevertheless, a mean
prevalence rate of 10 per 1000 for the age
group 5-19 years can be taken as a reason-
able and convenient approximation for
planning purposes in countries where data
are not available [I]. Rates recorded in
schoolchildren range from a low level to as
high as 33 per 1000 [/,3,4]. The screening
of children for rheumatic heart disease and
the creation of a registry for the cases de-
tected are essential components of a rheu-
matic fever prevention programme [4].
This study was carried out with the aim of
determining the prevalence of rheumatic
heart disease among Omani schoolchildren
aged 6-18 years, estimating the incidence
of rheumatic fever among the study popula-
tion and studying some epidemiological
factors related to the occurrence of these
diseases

Subjects and methods

The study used a cross-sectional approach
for rheumatic heart disease with a follow-
up for rheumatic fever. It was carried out on
a representative sample of Omani school-
children selected by a multistage stratified
random procedure. The sample of 10 000

schoolchildren was drawn from the eight
regions in Oman according to the total
number of students in each region. The first
stage sampling was selection of the schools
from the list provided by the Ministry of
Education. The second and final stage was
selection of the students within each
school.

Basic data such as age, sex, name of the
school, address and level of education were
collected. Clinical examination to detect
the presence of any murmur was performed
by trained health physicians. Children with
murmurs were referred to the regional hos-
pitals for their opinion and, once verified,
they were referred to the Royal Hospital for
echocardiography and other investigations
required to confirm the diagnosis. The
study sample was followed up for three
months from the date of examination for
evidence of rheumatic fever. Jones criteria
were used for the diagnosis of rheumatic
fever [I].

Results

The total sample amounted to 9904 Omani
schoolchildren, 4412 (44.5%) of them
males and 5492 temales. The mean age of
the studied sample was 12.8 + 3.63 years;
13.3 £ 3.76 years for males and 12.4 + 3.42
years for females. More than half of the
sample (50.8%) were in primary school,
about one-third (32.3%) in preparatory
school and 16.8% at secondary school.

Of the 9904 children screened, eight
cases of rheumatic heart disease were iden-
tified (three mitral stenosis, four mitral re-
gurgitation and one pulmonary stenosis), a
rate of 8.08 per 10 000; 9.07 per 10 000 for
males and 7.28 for females, with no statisti-
cally significant difference (Table 1).

Only one rheumatic fever case was dis-
covered during the three-month follow-up

VAAY o) el EJ andt oA MA) Tl Lelizs ¢ das gt 320 dnall Usndd



Eastern Mediterransan Health Journal, Vol. 3, No. 1, 1997 19

period, giving an annual incidence of 4.0
per 10 000. Females had more congenital
heart disease (30.95 per 10 000) than males
(6.80 per 10 000). This difference is statis-
tically significant (Fisher exact P value =
0.005). The common defects were ventric-
ular septal defect (45%) and pulmonary
stenosis (10%). Cardiac manifestations of
congenital heart disease were noted in the
survey. Their prevalence relative to that of
rheumatic heart disease is shown in Ta-
ble 1. There was no significant difference
between school levels regarding rheumatic

heart disease and congenital heart disease
(Table 2). Assessment of the efficiency of
murmurs as a screening test for detection of
cardiovascular diseases showed that it has a
positive predictive value of 15.47% for
school health physicians, as out of 181 stu-
dents referred, 28 cases were diagnosed
(Table 3). The value was 2.73% (3 out of
110) tor suspected murmurs and 35.21%
(25 out of 71) for definite murmurs. The
positive predictive value of murmurs diag-
nosed by regional physicians was 62.22%,
as out of 45 cases referred by regional phy-

Table 1 Prevalence rate of cardiovascular diseases per 10 000 Omani schoolchildren by sex,

1992-1693
Sex Number of Cardiovascular disease*
:::&?3;% Rheumatic Congenital Total
heart disease® heart disease®

No. Rate No. Rate No. Rate
Males 4412 4 0.07 3 6.80 7 15.87
Females 5492 4 7.28 17 30.95 21 38.24
Total 9904 8 8.08 20 20.19 28 28.27

i=4.32: P = 0.037
tFisher exact P value = 0.512
cFisher exact P value = 0.005

Table 2 Prevalence rate of cardiovascular diseases per 10 000 Omani schoolchildren by level

of education, 1992-1993

Level Number of Cardiovascular disease*

students

Rheumatic Congenital Total
examined heart disease® heart disease®
No. Rate No. Rate No. Rate

Primary 5034 4 7.95 4 17.95 13 25.82
Preparatory 3201 3 9.37 10 31.24 13 40.61
Secondary 1669 1 6.00 1 6.00 2 12.00
Total 9904 8 8.07 20 20.19 28 28.27

*x? between primary versus preparatory and secondary = 0.22; P = 0.641
b Fisher exact P value = 0.618
‘y?= 027, P = 0.602
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Table 3 Efficiency of murmurs for detection of rheumatic heart disease among Omani

schoolchildren, 1992-1993

School health physician

Reglonal physlé'i-an -

Finai tiiagnosls

Normal 9724
Suspected 110 Normal

Suspected

Definite

Definite 71 Normal

Suspectad

Total 9804 Total

Normal
Suspected
Definite

g8
7 Normal 7
RHD -
CHD -
5 Normal 2
RHD 1
CHD 2

38
8 Normal 6
RHD -
CHD 2
181 Total 45
136 Naormal 17
15 RHD 8
30 CHD 20

x? for definite murmers = 22.34; P = 0.00002

sicians to the Royal Hospital in Muscat, 28
cases were diagnosed as cardiovascular
disease. The value was 13.33% (2 out of
15) for suspected murmurs and 86.67% (26
out of 30) for definite murmurs. There was
a significant difference in the positive pre-
dictive value of definite murmurs between
school health physicians and regional phy-
sicians ()? = 22.34; P = 0.00002).

Discussion

Rheumatic fever and rheumatic heart dis-
ease are the most common cardiovascular
diseases in children and young adults. In
the past 50 years, they have emerged as
major contributors to cardiovascular dis-
ease morbidity and remain a major public
health problem in developing countries [5-
10]. There are approximately 10 million

cases of rheumatic fever and rheumatic
heart disease in the world, with an estimat-
ed 60 000 children and young adults dying
annually from rheumatic heart disease.
They are typically associated with poverty,
in particular with poor housing and over-
crowding, both of which favour the spread
of upper respiratory tract infection [9]. The
most striking feature of the global epidemi-
ology of rheumatic fever and rheumatic
heart disease is the contrast between their
progressive decline in industrialized coun-
tries and their continuing intensity in the
developing world. Today, the mean annual
incidence of rheumatic fever in affluent
communities is less than 5 per 100 000
schoolchildren and it is still falling [77]. As
a result, the prevalence of rheumatic heart
disease in these communities has shown an
equally dramatic decline; among children it
is now about 0.1-0.5 per 1000 [7,72]. This
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trend was triggered and has been main-
tained by improvement in socioeconomic
conditions and general living standards,
The benefits of improved medical care and
the introduction of antimicrobial agents
came later and contributed to the accelerat-
ed decline in the incidence of rheumatic fe-
ver. However, the recent resurgence of
rheumatic fever in middle-class families in
some parts of the industrialized world has
highlighted the fact that, even in such coun-
tries, there has been no decrease in the inci-
dence of group A streptococcal throat
infections and the potential for rheumatic
fever still remains [/3]. This fact has im-
portant implications for rheumatic fever
control programmes in many countries.

The association between group A
B-haemolytic streptococcal upper respira-
tory tract infection and the subsequent de-
velopment of acute rheumatic fever has
been established [7,9,13,/4] However, de-
spite the efforts of clinicians. epidemiolo-
gists and laboratory scientists, the
pathogenic mechanisms leading to the de-
velopment of rheumatic fever remain un-
known. It has been postulated that there are
particular serotypes of group A streptococ-
ci that are rheumatogenic. However, data to
support this hypothesis of selective poten-
tial rheumatogenicity are, at present, only
epidemiological.

The prevalence of rheumatic heart dis-
ease detected in this study (8.1 per 10 000)
is approaching that in industrialized coun-
tries. Rapid socioeconomic development in
Oman, accompanied by proliferation of ed-
ucational establishments, hospitals and oth-
er medical facilities, and improved
sanitation, have led to a reduction in com-
municable diseases. In 1993, infectious and
parasitic diseases constituted only 9.7% of
all hospital discharges, with a rate of 10.8
per 10 000 population [18].

According to the World Health Organi-
zation (WHO) preprogramme pilot study
report for 16 collaborating countries for the
prevention of rheumatic fever and rheumat-
ic heart disease, the global average preva-
lence rate of rheumatic heart disease was
2.2 per 1000 (range between 0.1 and 12.6)
[£7]. It was higher in the African and East-
ern Mediterranean Regions (4.7 and 4.4 per
1000 respectively). The countries with the
highest prevalence rates were Zambia
(12.6), Sudan (10.2), Bolivia (7.9) and
Egypt (5.1). The percentage of recently
identified cases was higher in the Eastern
Mediterranean (8.1). In the Medina district
of Saudi Arabia the prevalence of rheumat-
ic heart disease among schoolchildren aged
6-15 years was 2.4 per 1000 [/8].

With regard to rheumatic fever, the esti-
mated incidence rate found in the study
(4.0 per 10 000) is also lower than that re-
ported from the Islamic Republic of
Iran (8 per 10 000) or Sri Lanka (14.3 per
10 000). From 1977 to 1981, the incidence
of acute rheumatic fever among white sub-
urhan children in the United States of
America (USA) was (1.5 per 100 000. A ret-
rospective review of yearly admissions of
acute theumatic fever in Barbados between
1971 and 1990 showed a declining trend
with relative stability since 1986. The inci-
dence rate of acute rheumatic fever was 9
per 100 000 schoolchildren. The incidence
rate per 10 000 hospital admissions was 20
in 1971 and has remained low (3) since
1986 [/1]. However, it must be remem-
bered that in developing countries most
studies of rheumatic fever and rheumatic
heart disease have been hospital-based.
Few studies covering whole communities
have used the revised Jones criteria. Tech-
niques for confirming the diagnosis, such
as echocardiography, have only become
available since the 1980s.
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The insignificant difference in the prev-
alence of rheumatic heart disease by sex
and educational level observed in this study
is in agreement with that reported in India
[3]. Studies in Saudi Arabia and Sudan
have reported higher rates of rheumatic
heart disease among females [4].

The positive predictive value of clinical
examination as a screening test for detec-
tion of rheumatic heart disease was in
agreement with that reported in India and
Saudi Arabia [18,19].

The reported prevalence of congenital
heart disease (20.19 per 10 000) in this
study was lower than that reported among
Delhi schoolchildren (3.2 per 1000) in In-
dia [20] and in pupils in Denmark (6.1 per
1000). The prevalence of congenital heart
disease at birth in Oman is 2 per 1000 live
births [21]. The percentage of ventricular
septal defects reported in the study is high-
er than that reported in the USA and En-
gland [22].

Conclusions and
recommendations

The results of the national rheumatic heart
disease survey show that the prevalence rate
of the disease in Oman is approaching that
of industrialized countries. There is no need
for a national programme for the prevention
and control of this disease. Management
and control activities for both rheumatic fe-
ver and rheumatic heart disease should be
within the primary health care system.
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