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of equal size the distribution of material serum transferrin
levels at the start of the third trimester in these groups can
be compared (Table II). The coefficient of linear correlation (r)
between serum transferrin and infant size was 0 33 (P<OO1).

TABLE li-Frequency Distribution of Maternal Serun Transferrin according
to Size of the 81 Infants.

Size of Infant
Maternal Serum

Transferrin Large Medium Small Total
(mg/100 ml) (>3,240 g) (2,900-3,240 g) (<2,900 g)

291-445 13 11 1 25
251-290 10 8 12 30
50-250 4 8 14 26

Total 27 27 27 81

* For the purpose of this calculation the infants have been rearranged into three
equal groups.

X2 = 13-4, P < 0 01 Yates's correction applied).

Discussion

These results show that a mother's height, weight gain during
pregnancy, and serum transferrin concentration are related
to the weight of her infant at birth. Small infants at birth
have been shown to have a higher mortality than their heavier
mates (Baumgartner, 1962; Bergner and Susser, 1970). How-
ever, it is almost impossible to draw a clear line between
normal and abnormal birth weights. The World Health Or-
ganization minimum normal birth weight of 2,500 g is
probably not applicable to the group studied here (Ebrahim
and D'Sa, 1966). Owing to the many factors acting on birth
weight one cannot say that a birth weight of 2,600 g from a
tall mother with malnutrition and malaria is normal simply
because the weight is above the W.H.O. limit, for the infant
could be otherwise subnormal. Therefore it is wiser in our
opinion to classify newborn infants simply as light or heavy.
McFarlane et al. (1969), working with a Nigerian popula-

tion similar to that of Tanzania, showed that the serum trans-
ferrin level was low in children suffering from protein-calorie
deficiency. In our study low maternal serum transferrin was
significantly related to low birth weight. We have already
pointed out the prevalence of adult undernutrition in the
population studied. Without dietary information we cannot
go further than to suggest maternal malnutrition as a cause
of low serum transferrin.

The serum albumin level was very low in some mothers
and normal in others, but this did not seem to be related to
the transferrin level or to infant birth weight. In children
Waterlow et al. (1960) noted that individual values of serum
proteins (total, albumin, and globulin) were not particularly
useful in detecting malnutrition, Transferrin may therefore
be a more sensitive tool in the diagnosis of malnutrition even
in adults. Skinfold thicknesses and mid-arm and mid-thigh
circumferences varied widely under the influence of many
factors which we could not clearly define.
As pointed out by McFarlane, the serum transferrin level

is easy to determine, even in the field, and the cost per person
is not high. For mothers, however, more work needs to be
done to study the relation of the transferrin level to
nutritional status and to determine the best time for its
measurement, since it rises as pregnancy advances.

This study was financed by the Tanzania Government with the
help of the World Health Organization.
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Summary

The objectives ofthis study were to improve our methods
of secondary prophylaxis of rheumatic fever and rheu-
matic heart disease in Barbados, to estimate the overall
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prevalence ofthese diseases and the relative load imposed
by them on available health services, and to measure the
yield, feasibility, and effectiveness of mass programmes
for the detection and prophylactic management of
rheumatic heart disease in schoolchildren.
Improved methods of surveillance and follow-up

resulted in 97% adherence to therapy by patients on
prophylactic penicillin. Ihirty-four children, 27 with a
first attack, were admitted with acute rheumatic fever,
representing a 7% occupancy of children's medical beds
during the 12-month period ofthe study. Out ofa possible
3,942 schoolchildren aged 5-11 years, 3,882 (98%) were
screened for rheumatic heart disease. Four cases (about
1 ner 1.000) were discovered.
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Introduction

Advances in cardiac surgery have brought benefits to many
patients with rheumatic heart disease. Surgery is, however,
indicated for only a small proportion of patients and in the late
stages of the disease, so that the part it plays in the overall
reduction of morbidity and mortality rates can be only fractional,
not to mention the fact that it is still not available for the
majority of persons who would benefit from it, whether in
developed or in developing countries. In terms of numbers the
burden of control of rheumatic fever and rheumatic heart disease
will continue to rest for many years on the control of beta-
haemolytic streptococcal infections, on the early recognition of
the rheumatic process, and on adequate prophylaxis against
recurrences.
Wilson (1940) reported that 85% of patients with rheumatic

fever had a recurrence within eight years of the first attack, and
the frequency with which the incidence of valvular heart disease
rises with each attack has been clearly shown (Biorck, 1955).
It has also been shown that patients with existing rheumatic
heart disease are particularly susceptible to recurrences (Spag-
nuolo, Pasternack, and Taranta, 1971). In addition, the changing
clinical pattern of rheumatic fever (Feinstein, 1966) and the
fact that many cases may be subclinical throughout their course
add to the difficulties of early recognition and treatment.
No information is available on prevalence rates of rheumatic

heart disease in Barbados, on the feasibility of mass programmes
for its detection, or on the adequacy or effectiveness of our
present methods of secondary prophylaxis. It was suspected that
several patients diagnosed as having rheumatic fever orrheumatic
heart disease were not continuing under medical care and were
not receiving regular prophylactic treatment. For these reasons
a rheumatic fever programme was started in Barbados in
February 1970 with three major objectives. The first was to
establish effective surveillance of known cases of rheumatic
fever and rheumatic heart disease in order to improve on the
current methods of secondary prophylaxis. The second was to
acquire information on the overall prevalence of this disease
and to assess its load on the health services of the community.
The third was to measure the yield, feasibility, and effectiveness
of mass programmes for the detection and prophylactic manage-
ment of rheumatic heart disease in schoolchildren.

Methods

The Queen Elizabeth Hospital in Barbados has about 600 beds,
40 of which are for medical paediatric cases. It is one of the
affiliated teaching hospitals of the University of the West
Indies and the only general hospital in the island, which has a
population of some 232,000. It is estimated to provide treatment
for more than 80% of persons requiring hospital management of
either acute or subacute illnesses.
At the onset of the programme a clinic for rheumatic fever

and rheumatic heart disease was established at the hospital,
and the first year's experience of this clinic is analysed below.
Patients are referred to this clinic by general practitioners, by
other hospital physicians, and from the school screening
programme. Such patients were carefully assessed at their initial
visit to confirm the present or past diagnosis ofrheumatic fever,
which was classified as doubtful, definite, or probable according
to modified Jones's criteria (Committee on Standards, 1956).

Patients with a diagnosis of definite or probable rheumatic
fever were put on a prophylactic regimen of monthly injections
of 1 2 megaunits of benzathine penicillin and given identification
cards on which were recorded injection dates and information
to practitioners on the course to be followed should the patient
develop an infection or need some surgical procedure. Cards
were reviewed during and at the end of the study period and
the degree of adherence to the prophylactic regimen was noted.
There were no untoward effects of the injections.

Apart from our assumption that single monthly injections
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would be a less tedious ritual than the daily taking of penicillin
tablets by mouth, we think that monthly injections recorded on
signed cards have the following special advantages: (a) they
provide the most reliable method of determining levels of
adherence to therapy and of identifying the precise time of
default, and (b) they remove all doubt about the actual receipt
of medication.
An analysis was also made of all patients admitted to the

children's wards with a diagnosis of rheumatic fever or rheu-
matic heart disease during the year under review. Twice-weekly
visits were paid to the paediatric ward by one of us and individual
patients were reviewed and assessed.

Finally, with the co-operation of the Ministry of Education,
weekly visits were paid to selected primary schools and all
children between the ages of 5 and 11 years on the school
register, after answering a simple questionnaire, underwent
cardiac auscultation by either final-year medical students or
one of us. Any child with a suspicious murmur, whether this
was thought to be significant or not, was referred to one of us
(T.A.H.) for full clinical assessment in the rheumatic heart
disease clinic.
The methods proposed by the World Health Organization

for a joint co-operative protocol for the control of rheumatic
fever (W.H.O., 1970) were followed as closely as possible
throughout this study. This protocol after further discussion
was recently adopted by a panel of W.H.O. participants as a
suitable model for international co-operation in studies on the
prophylaxis of rheumatic fever (W.H.O., 1972).

Results

At the end of one year 93 patients had been referred to the clinic
with a diagnosis of previous rheumatic fever, of whom 61 had
evidence of at least one previous definite attack of rheumatic
fever. Thirty-seven of the 61 had residual chronic valvulitis,
and 23 of these were aged 12 years or less (see Table).

Age and Cardiac Status of Patients with Definite Rheumatic Fever attending
Rheumatic Fever Clinic

Age in years

65 6-12 >12 Total

No residual valvulitis 4 16 4 24
Residual valvulitis 4 19 14 37

Total 8 35 18 61

Clinical analysis of the patients with residual valvulitis gave
figures which are not unlike those reported from other parts of
the world. Isolated mitral incompetence was the commonest
cardiac lesion and was present in 19 patients. Combined mitral
and aortic valve disease was present in 6 patients and isolated
mitral stenosis in 5, while the remainder had mixed mitral
disease (2), isolated aortic incompetence (3), or combined mitral
incom,petence and pulmonary stenosis (2).

Seventy-four patients with a definite or probable diagnosis of
previous rheumatic fever were started on a regimen of monthly
benzethine penicillin injections, and at the end of the study
information was available on 71 (96%). Three patients defaulted
from the clinic and were not traced. During the year 533
injections were administered out of a possible total of 547; this
represents 97% adherence to therapy by the 71 patients who
continued to attend the clinic. The average number of injections
received by each patient was 7-5 (S.D. 3 0). There was one
relapse of rheumatic fever in this group. This occurred in one of
two children who had each missed four of a possible five
penicillin injections. The other developed subacute bacterial
endocarditis from which he died.
There were 1,248 admissions to the medical ward of the

paediatric department during the year under review, 34 of which
were for either definite or probable attacks of acute rheumatic
fever. The number of bed-nights due to rheumatic fever was
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1,112 (7%) out ofa total of 15,695. This represented a continuous
occupancy of three beds throughout the year by patients
suffering from rheumatic fever. Of the 34 admissions with a
diagnosis of rheumatic fever 27 (19 definite and 8 probable)
were for a first attack and 7 (6 definite and 1 probable) were for
a second or subsequent attack.
Out of a total of 3,942 primary school children between the

ages of 5 and 11 years attending four Government primary
schools in the Bridgetown area, 3,882 (98%) were screened.
Four cases of rheumatic heart disease were detected, giving a
prevalence rate of about 1 per 1,000. Three other children had
previously had acute rheumatic fever but had no residual
valvulitis.

Discussion

Perhaps the most important aspect of this work has been the
finding that relatively unsophisticated patients and their
relatives are capable of prolonged collaboration in modem
prophylactic programmes against recurrences of rheumatic
fever. All the patients were of Negro origin and in social classes
III and IV. The overall duration of the study to date has been
only one year, and no firm conclusions can be drawn until much
longer follow-up has been achieved. The present level of
adherence to therapy, however, clearly indicates that continued
collaboration in the treatment programme may be anticipated.
The high degree of adherence to the schedule of monthly

injections may be attributed to the introduction of rheumatic
fever identification cards and to our success in persuading parents
and patients of the importance of keeping up to date the instruc-
tions for therapy recorded on them. There are several advantages
in the use of such cards. These include ease of administration
of the programme, active involvement of the patient or his
relative in the keeping of records of injections, and easy
immediate assessment of adherence to the prophylactic regimen.
Apart from removing any uncertainty about the receipt of
medication, a mechanism is also provided whereby administra-
tion of injections may be decentralized to the advantage both
of the overcrowded central injection department and of the
patient, who may otherwise have to travel several miles simply to
receive a penicillin injection. Finally, these cards also provide
an inexpensive method whereby doctors, dentists, parents, and
patients are constantly reminded of the need for prophylactic
measures in persons who have had rheumatic fever.
Our observations suggest that rheumatic fever may account

for a significant morbidity in Barbados. The data presented in
this paper are largely biased towards the younger patients, so
that many cases of chronic rheumatic heart disease in adults
are not included. In spite of this, the occurrence of 34 admissions

to the children's ward in one year for definite or probable
attacks of acute rheumatic fever, 27 being first attacks, must be
a source of concern, since it is well known that the hospital
admission rate of patients with a given disease usually represents
only a fraction of its true prevalence in the community.
The prevalence rate of rheumatic heart disease in Government

primary school children aged 5-11 years was about 1 per 1,000
and was lower than we had expected though higher than that of
Smith et al. (1965), who found a prevalence rate of 0 7 per 1,000
among Michigan City elementary school children. Inaccuracies
have been shown in screening programmes carried out in part
by medical students and non-specialist doctors (Ieri et al.,
1967), and local physical conditions such as background noise,
which was often present at the time of school examinations in
the present study, may also militate against accurate detection of
murmurs. Our findings must therefore be taken to represent
minimum rates of detection for the children screened.
The high level of patient collaboration which we were able to

obtain for our secondary prophylaxis programme was almost
certainly the result of improved methods of surveillance and
follow-up and clearly justifies further efforts to expand our
campaign for the detection of previously undiagnosed cases of
rheumatic heart disease. The high rate of diagnosis of new cases
of rheumatic fever may also indicate a need for the initiation of
programmes for primary prophylaxis against beta-haemolytic
streptococcal infections in susceptible groups.

This work was supported in part by a grant from the World
Health Organization. We are grateful to Dr. A. C Graham and
members of the paediatric department for their assistance and
collaboration, and to Mrs. G. Mapp for secretarial help. It is
a pleasure to record our thanks to the Ministry of Health, Barbados,
which provided facilities for these studies, and to the Ministry
of Education for their co-operation in our screening programme
in schoolchildren.
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