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Myocardial Disease in a Rural Population
in Jamaica*

J. FODOR,1 W. E. MIALL,2 K. L. STANDARD,3 Z. FEJFAR4 & K. L. STUART 3

An epidemiological study of the prevalence of heart disease in a representative rural
population in Jamaica was carried out in 1962. Six hundred adults aged 35-64 years were
selected at random from an agricultural population of which a census had been taken
previously, and this report describes the clinical and electrocardiographic findings in 548
of these subjects.

It is clear from the results of this survey that symptoms and physical signs of heart
disease are common in this population; electrocardiographic evidence of myocardial
damage-frequently interpreted as due to myocardial ischaemia-has also an unexpectedly
high prevalence for an ethnic group in which a number of careful pathological studies have
shown myocardial infarction and occlusive coronary artery disease to be comparatively rare.

Much of the heart disease found was wholly unexplained, and it is thought that many
of these subjects may have a type of cardiomyopathy of unknown etiology. A number of
reports from the tropics and subtropics have drawn attention to this problem, but this is, so
far as is known, the first investigation of its epidemiology.

Though in recent years there have been several
reports from the tropics and subtropics of un-
explained myocardial disease, little is known of the
epidemiology of the condition or of the magnitude
of the problem. Previous experience of the use of
epidemiological survey techniques in Jamaica had
indicated the feasibility of measuring the prevalence
of heart disease in the general population of the
island, and this paper describes the results of cardio-
logical investigations we have carried out in randomly
selected samples of adults living in a typical inland
rural area. In this study we have tried to define the
prevalence of heart disease associated with angina
pectoris or electrocardiographic evidence of muscle
damage and to determine its relationship with
arterial blood pressure levels, cardiac enlargement
and a number of laboratory investigations.
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POPULATION SAMPLES

A total population of about 7500 people living in a
geographically defined area at Lawrence Tavern,
about 16 miles (25 km) north of the capital, Kingston,
was selected as typical of inland rural populations in
the island and was enumerated by a private census
carried out between March and July 1962. The
population is of West African descent, and largely
homogeneous racially: the main occupation is
agriculture, the cultivation on small plots of vege-
tables and fruit for home consumption and for sale
in Kingston markets. The most striking geographical
feature of the district is the steepness of the terrain
the whole area consists of hillsides sharply separated
one from the other by deep gullies. Small houses
and shacks are found along the ridges of these
hills and are approached by steep tracks from the
road. The plots of land are too small and too
steep to encourage mechanical cultivation; fields
have to be cultivated by hard physical labour, their
products transported in sacks carried by men or by
donkeys to the road, and many of the active adults
in this district must exert themselves to a near
maximal cardiac output several times daily at work
and in getting from their homes to the road.

After a census of this population had been taken,
each individual was allocated a card, and the cards
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TABLE 1
POPULATION SAMPLES

Sex
[ Age |Total population | Sample Refused Examined

____ ~~(years) at census _ _ _ _ _ _

35-44 371 100 4 96

45-54 323 100 10 90
Females 55-64 270 100 7 93

Total 964 300 21 279

35-44 274 100 10 90

45-54 284 100 10 90
Males 55-64 262 100 11 89

Total 820 ] 300 31 269

were sorted according to age and sex; the cards
were then sampled by using random numbers to
select 100 subjects of each sex in each of the three
decades 35-44, 45-54 and 55-64 years. Six hundred
people were thus selected for clinical examination.
The three persons who had died in the interval
between the census and the survey, the five whose
ages were later considered to have been inaccurately
noted in the census, and the three who had left the
area during this period were replaced by further
subjects of the same age selected by a random
method.
Table 1 shows the available population in these

age-groups and the completion rates in the survey.
Two hundred and seventy-nine of the 300 women
(93%) and 269 of the 300 men (90%) co-operated
in our investigation.

TECHNIQUE

Before the survey started, each person in the
sample was given some explanation of the investi-
gations to be carried out, and appointments were
made for 15-20 people to be transported daily to
a central clinic. At the clinic, each person was
interviewed by a physician and medical, obstetrical
and personal histories were taken; the questionnaire
on symptoms of cardiovascular disease used in this
survey was that reproduced in the paper by Rose
(1962).
Blood pressure measurements were made after a

rest period of 10 minutes, seated. Each person then
had a 12-lead electrocardiogram followed by a

clinical examination of the heart and peripheral
vessels.

Measurements of height, weight, arm-girth and
skin-folds were obtained, and blood was taken for
haematological, biochemical and serological investi-
gations to be carried out in the Department of
Pathology, University of the West Indies. Serum
cholesterol was measured by the method of Zlatkis,
Zak & Boyle, using Maclntyre & Ralston's (1954)
modification; serum albumin was determined by
auto-analyser based on a dye-binding method using
2-4-hydroxyazobenzene benzoic acid; total serum
protein was determined by a modification of the
biuret reaction (Weichselbaum, 1946) and serum
globulin values were obtained by subtraction. The
VDRL and Reiter protein complement-fixation tests
were used for detecting previous treponemal in-
fection.

RESULTS

The prevalence of certain cardiovascular symptoms
In this survey the criteria for cardiac pain, possible

myocardial infarction and intermittent claudication
recommended by the WHO Expert Committee on
Cardiovascular Diseases and Hypertension (1959)
were adopted.
Angina pectoris. Table 2 shows the prevalence of

angina pectoris in these subjects. Twenty-seven of
the 279 females (9.7 Y.) and 28 of the 269 males
(10.4%) gave histories of angina, which in most
cases was of a mild type occurring only on walking
uphill. Few of these people volunteered this informa-
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TABLE 2
THE PREVALENCE OF ANGINA PECTORIS

Subjects with ] Subjects [Subjects
Sex Age definite angina with doubtful without Total

Grades)a IGrade 2 a angina angina

35-44 6 1 89 96

45-54 10 2 - 78 90
Females 55-64 7 1 3 82 93

Total 23 4 3 249 279

35-44 9 1 - 80 90

45-54 4 1 _ 85 90
Males 55-64 10 3 _ 76 89

Total 23 5 | 241 269

a Grade I = Angina only when walking uphill.
Grade 2 = Angina also when walking on the flat.

tion spontaneously, but on direct questioning
produced a perfectly clear-cut history of mild angina
satisfying the WHO Expert Committee criteria. An
additional four women and five men suffered from
angina, but only when walking uphill with a load,
and they have been considered as normal in the
following analyses.

Possible myocardial infarction. A history of severe
chest pain compatible with, but not necessarily
indicative of, myocardial infarction was obtained in
eight women and four men. Such histories, which
depend on a single and sometimes ill-remembered
event that may have occurred several years previously,
are difficult to interpret, perhaps particularly so in
rural Jamaicans, but of these twelve subjects, six
showed electrocardiographic evidence of myocardial
damage and three of these also had angina. The
remainder were apparently normal.

The prevalence of certain cardiovascular signs
Cardiac enlargement, as assessed by clinical

examination alone, was recorded when a heart was
found with lifting apex beat situated four or more
centimetres beyond the mid-clavicular line. Enlarge-
ment to this degree was found in 15.4% of women
and 15.6% of men; in both sexes its prevalence
increased steadily with age.

Auscultation revealed a high prevalence of
systolic murmurs, 19% in women and 26% in men.
These were usually best heard at the apex, were not

commonly propagated to the neck, and were rarely
accompanied by a thrill. In only three subjects did
the auscultatory findings suggest valvular heart
disease. Systolic murmurs were present in over 50%
of those with cardiac enlargement; they were
somewhat more common in those with cardiac
enlargement in the absence ofhypertension. Diastolic
murmurs were found in only two subjects in the
group.

Arterial blood pressure distributions

The distributions of systolic and diastolic (phase
IV) blood pressures are shown for age- and sex-
groups in Table 3. The relationship between heart
disease and blood pressure measurements is discussed
later.

Electrocardiographic findings

The electrocardiograms were read by one of us
(J. F.) according to the classification proposed by
Blackburn et al. (1960) and now known as the
Minnesota Code. They were also interpreted
clinically by three observers independently (J. F.,
Z. F., and K. L. Stuart); where disagreement in the
interpretation of an ECG occurred, the tracing was
reviewed and an agreed clinical reading obtained.
These interpretations of the electrocardiograms were
made without reference to the age, sex or any
clinical findings of the subjects.
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TABLE 3
DISTRIBUTIONS OF SYSTOLIC AND DIASTOLIC PRESSURE BY AGE AND SEX
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Total 96 90 93 90 90 89 - 96 90 93 90 90 89

Mean a 126.8 146.0 155.8 129.5 135.9 141.1 - 82.7 91.8 91.6 80.8 85.3 85.9

SD 20.1 29.1 28.4 18.0 22.3 26.0 - 12.7 15.7 14.6 13.3 13.4 14.2

a Pressures were read to the next 5-mm or 10-mm gradation below the observed figure: 2.5 mm have been added to the mean
values to correct for this.

The criteria used for the clinical interpretation of
the ECGs were, in general, similar to those of the
Minnesota Code with the following exceptions:

(a) The aVL criteria, if isolated and unaccompanied
by other changes, were not considered pathological.

(b) T-wave inversions restricted to leads I and II

and V. and V6, if accompanied by evidence of left
ventricular hypertrophy, were attributed to left
ventricular strain and have not been included in
the category of ischaemic changes.

(c) High voltage in the precordial leads suggestive
of left ventricular hypertrophy was a very frequent
finding, and it was agreed that a modification of the
Sokolow-Lyon criteria should be used. Left ventri-
cular hypertrophy was recorded in those tracings
in which Sv1'and Rv5 or Rv6 together measured
40 mm or more.

Table 4 shows the readings according to the
Minnesota Code. By these criteria only 81 of the
279 ECGs for women (29%) and 56 of the 269 for
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MYOCARDIAL DISEASE IN A RURAL JAMAICAN POPULATION

TABLE 4
ECG READINGS ACCORDING TO THE MINNESOTA CODE

Females Males

35-44 45-54 55-64 A 35-44 45-54 55-64 Ayrs yrs yrs All ages yrs yrs yrs All ages

No. of persons examined 96 90 93 279 90 90 89 269

No. with nothing reportable I 0 34 30 17 81 22 15 19 56

Q & QRS defects 1 1-3 2 10 7 19 4 8 9 21

Axis defects 11 1-2 3 - 5 8 2 9 3 14

High R waves III 1-2 2 7 17 26 18 15 14 47

ST depressions IV 1-3 10 7 9 26 2 6 11 19

ST elevations IV 4 19 17 22 58 50 47 46 143

T-wave defects V 1-3 32 31 39 102 14 27 27 68

A-V conduction VI 1-4 3 2 3 8 3 7 3 13

Ventricular conduction VIl 1-4 - I - 1 3 3 4 10

Vill 2-6 - - -- - 1 1 2
Arrhythmia Vill9 - - - - - 3 3 6

Tachycardia VIil 7 19 20 20 59 3 8 6 17

men (21 %) showed no reportable abnormality, but
a further 23 women and 2 men showed no ab-
normality other than a sinus tachycardia exceeding
100 beats per minute. The most frequently recorded
abnormalities were flattening or inversion of the
T waves, particularly common in women (36.6 %)
and elevation of the S-T segment, which was often
extreme and particularly frequent in men (53.2 %).
The significance of these common electrocardio-
graphic abnormalities, which have been reported by
others in Africans (Powell, 1959; Greene & Kelly,
1959) and which have been noted in West Indians
in Britain (Pyke, 1963), is at present unknown.
Though the over-all prevalence of Q and QRS

items was similar in the tracings of the two sexes
-19 women and 21 men-large Q waves were found
in 7 men in the series but in only 2 women. Axis
deviation, left ventricular hypertrophy, conduction
defects and arrhythmias were also more common in
men than in women.
The Minnesota Code readings have been further

analysed to show certain groupings of abnormalities.
Five women (1.8 Y.) and 8 men (3.0 %) showed
either Q waves accompanied by T-wave inversion,
or large Q waves alone. There were a further
21 women (7.5%) and 17 men (6.3%) whose ECGs
showed either moderate-sized Q waves alone or
T-wave inversion; 4 women (1.4%) and 6 men

(2.2%.) showed depression of the S-T segment
accompanied by T-wave inversion, and 17 women
(6.1 %) and 3 men (1.1 %) showed S-T depression
accompanied by flat or diphasic T waves. Thus,
between 1.8% and 16.8% of women, and between
3.0% and 12.6% of men showed ECG changes
indicating myocardial damage, depending on the
criteria adopted.

That many of the abnormalities recorded by the
Minnesota Code were considered of little significance
is shown by the agreed clinical interpretations
(Table 5). Two hundred and twenty-two women
(80%) and 195 men (72%) were considered to have
no significant abnormality. Patterns attributed to
myocardial ischaemia were read in the ECGs of
23 women (8.2 %) and 14 men (5.2 %). Typical
examples of the electrocardiographic changes at-
tributed to myocardial ischaemia are illustrated in
the accompanying figure. Despite the high threshold
adopted for the ECG diagnosis, left ventricular
hypertrophy was found in 32 women (11.5%) and
in 45 men (16.7%).

The relationship between cardiac enlargement, hyper-
tension, angina and ECG abnormalities
Tables 6 and 7 show the relationships between

cardiac enlargement, raised blood pressure and
angina, together with the clinical interpretations of

4
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TABLE 5
AGREED "CLINICAL" ECG READINGS

Females Males

35-44 45-54 55-64 A 35-44 45-54 55-64 Ayrs yrs yrs All ages yrs yrs yrs All ages

No. of persons examined 96 90 93 279 90 90 89 269

Normal 89 70 63 222 65 63 67 195

Ischaemia 5 10 8 23 3 5 6 14

Left ventricular hypertrophy 2 10 20 32 15 16 14 45

A-V conduction defects 1 - - 1 2 2 2 6

Ventricular conduction defects - 2 2 4 4 4 4 12

Arrhythmia - - 1 1 1 1 3 5

Other abnormalities (undetermined) | - - - 1 1 1 3

the ECGs for each group, for females and males
respectively. The relationship between these factors
and ECG evidence of myocardial ischaemia or focal
damage is summarized in Table 8. Among women,

the expected relationship between cardiac enlarge-
ment and raised blood pressure is present-24% of
those with pressures exceeding 160/95 mm Hg
having cardiac enlargement compared with 11 % of
those with pressures below these values; nevertheless,
almost half the cases of cardiomegaly had blood
pressures below these values. Seventeen of the
women with angina had raised pressures whereas

10 did not. The prevalence of angina is higher in
those with cardiomegaly, for both normotensive and
hypertensive subjects, compared with those without
cardiac enlargement; it is also higher in hypertensive
than in normotensive women whether the heart is
enlarged or not.
The data for males (Table 7) conform closely to

those for females; cardiac enlargement is again
associated with raised blood pressure, but half
the subjects with cardiomegaly have normal blood
pressures. The proportion with angina increases
with hypertension, and independently with heart

TABLE 6
CLINICAL INTERPRETATION OF ELECTROCARDIOGRAMS FOR FEMALES ACCORDING TO CARDIAC SIZE,

ARTERIAL PRESSURE AND ANGINA

With no cardiac enlargement With cardiac enlargement

< 160/95 mm Hg > 160195 mm Hg < 160/95 mm Hg > 160/95 mm Hg Total

No angina Angina No angina Angina No angina | Angina No angina | Angina

Total 159 6 59 12 16 4 18 5 279

Normal 142 6 41 6 12 3 10 2 222

Ischaemia 8 - 5 4 1 1 2 2 23

L.V.H. 7 - 14 1 2 - 6 2 32

A-V conduction
defects _ - - - I - - - 1

Ventricular conduc-
tion defects 2 _I I - - - - 4

Arrhythmia 1- - - - - 1

Other abnormalities _- - - - -
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TABLE 7

CLINICAL INTERPRETATION OF ELECTROCARDIOGRAMS FOR MALES ACCORDING TO CARDIAC SIZE,
ARTERIAL PRESSURE AND ANGINA

With no cardiac enlargement With cardiac enlargement T

< 160/95 mm Hg > 160/95 mm Hg < 160/95 mm Hg > 160/95 mm Hg Total

No angina Angina No angina Angina No angina Angina No angina Angina

Total 177 15 31 4 18 3 15 6 269

Normal 141 11 20 2 10 1 9 - 194

Ischaemia 4 2 - - 3 1 1 3 14

L.V.H. 22 - 9 _ 6 1 4 3 45

A-V conduction
defects 3 1 - - 1 - - 1 6

Ventricular conduc-
tion defects 8 1 2 1 _ - - - 12

Arrhythmia 1 2 1 - - - _ 1 5

Other abnormalities I - - 1 - - 1 - 3

size. The proportions showing abnormal electro-
cardiograms, in both sexes, follow a similar pattern
(Table 8).

The prevalence of myocardial disease

We have grouped as cases of myocardial disease
subjects with angina or electrocardiographic findings
clinically interpreted as showing myocardial ischae-
mia or focal myocardial damage.
A total of 43 women (15.4%) and 36 men (13.4 %)

satisfied these criteria. Their analysis by age and
sex (Table 9) shows no clear relationship between

this type of myocardial disease and age in either sex.

Seven of the 23 women with ECG evidence of
myocardial damage had angina (30%), as did 6 of
the 14 males (43 Y.). Another two women and one

man with such ECG changes gave a history of
severe chest pain compatible with myocardial
infarction. But angina was present in 20 of the
256 women (7.8 %) and in 22 of the 255 men (8.6%)
whose ECGs did not show signs of myocardial
damage. Hypertension was a possible cause of this
angina in 11 of these women and 7 of the men; the
remaining 9 women and 15 men had no obvious

TABLE 8
THE RELATIONSHIP BETWEEN ANGINA AND ECG EVIDENCE OF MYOCARDIAL

ISCHAEMIA OR FOCAL MYOCARDIAL DAMAGE

Females Males

Condition With ECG changes With ECG changes
Total Total

No. % No. %

No angina:

Normotensive 175 9 5.1 195 7 3.6

Hypertensive 77 7 9.1 46 1 2.2

With angina:

Normotensive 10 1 10.0 18 3 16.7

Hypertensive 17 6 35.3 10 3 30.0
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EXAMPLES OF ECG ABNORMALITIES FOUND IN ADULTS AGED 35-64 YEARS, LAWRENCE TAVERN
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TABLE 9
THE PREVALENCE OF MYOCARDIAL DISEASE, LAWRENCE TAVERN, 1962

Myocardial disease

Population ECG Angina + myocardial Total
Angina changes ECG Total disease
only only changes (and %)

Females:

35-44 years 7 5 - 12(12.5) 84 96

45-54 years 6 4 6 16(17.8) 74 90

55-64 years 7 7 1 15(16.1) 78 93

Total 20 16 7 43(15.4) 236 279

35-44 years 9 2 1 12(13.3) 78 90

45-54 years 4 4 1 9(10.0) 81 90

55-64 years 9 2 4 15(16.9) 74 89

Total 22 8 [ 6 36(13.4) 233 269

clinical explanation for their symptoms, and the
majority of these (6 women and 8 men) were under
the age of 45.

A possible relationship with haemoglobinopathies
A chance observation suggested a possible relation-

ship between myocardial disease, as defined above,

TABLE 10
TYPES OF HAEMOGLOBIN FOUND BY ELECTROPHORESIS,

LAWRENCE TAVERN, 1962

Age-Nogroups AA AS AG AC SC SS Ntestd Total
(years) tse

Females

35-44 68 117 21 2 - - 7 96

45-54 79 6 - 2 - - 3 90

55-64 71 10 1 6 1 1 3 93

Males

35-44 76 8 1 1 1 - 3 90

45-54 77 7 1 1 - - 4 90

55-64 70 10 6 1 - - 2 89

Both sexes

Total 441 58 11 13 2 1 22 548

and haemoglobinopathies. Haemoglobin electro-
phoresis had been undertaken on all but 22 of the
548 subjects investigated. Eighty-five subjects
(16.1 %), 48 women and 37 men, were found to have
haemoglobin other than the normal AA. The types
of haemoglobin found are shown in Table 10.
Among those with haemoglobinopathies of all

kinds, 27.1 % were found to have evidence of
myocardial disease whereas for those with normal
haemoglobin 12.2% were affected (Table 11). An
excess of observed heart disease over the expected
level in those with abnormal haemoglobins was
found in both sexes; it occurred in five of the six
age- and sex-groups studied, but was reversed in
women aged 55-64 years.

In no separate age-group does the difference
reach statistical significance at the 5% level; when
all groups are combined it is significant (0.03> P>
0.02). The relationship may therefore be a real one
but we cannot exclude the possibility of its resulting
from a sampling error.
The excess of myocardial disease in those with

abnormalities of the haemoglobin, if it is a real one,
is apparently not due to anaemia per se, at any rate
as judged from the haemoglobin values at the time
of the survey. Myocardial disease was found in
association with haemoglobin values of less than
10 g per 100 ml in only four subjects, and none of

329



330 J. FODOR AND OTHERS

TABLE 11
THE PREVALENCE OF MYOCARDIAL DISEASE ACCORDING TO TYPE OF HAEMOGLOBIN

Abnormal haemoglobin (AS, AG,Normal haemoglobin (AA) AC, SC, SS)

Population Myocardial disease Myocardial disease

No. ~~~~~~Total N.TotalNo. % lNo. %

Females:

35-44 years 6 8.8 68 5 23.8 21

45-54 years 9 11.4 79 5 62.5 8

55-64 years 13 18.3 71 3 15.8 19

Total 28 12.8 218 13 27.1 48

Males:

35-44 years 8 10.5 76 4 36.4 11

45-54 years 7 9.1 77 2 22.2 9

55-64 years 11 15.7 70 4 23.5 17

Total [ 26 f 11.7 ] 223 10 27.0 37

these had an abnormal haemoglobin. A comparison
between all subjects with normal and abnormal
haemoglobins revealed no statistically significant
differences in haemoglobin values, in systolic or
diastolic pressure, in serum cholesterol, or in serum
proteins.
The number of subjects with abnormalities of the

haemoglobin is too small to allow of any reliable
break-down by type of haemoglobin, but angina or
myocardial disease was found in 14 of the 58 subjects
(24%) with the sickle cell trait (AS), 6 of the 13
(46%) with haemoglobin AC, and 3 of the 11 (27 %)
with haemoglobin AG, identified as haemoglobin
G,a -Philadelphia.'

The relationship between myocardial disease and
certain physiological, biochemical and anthropo-
metric measurements
Table 12 shows for those with and without

myocardial disease, as defined previously, the means
and standard deviations ofa number ofcharacteristics
investigated.

In women both systolic and diastolic pressures are
higher in those with myocardial disease, and the
over-all differences between the two groups are
highly significant. In men, significant differences

1 H. Lehmann-personal communication, 1963.

were found in mean systolic pressures only, and then
only at the 5% level; there was, however, a highly
significant difference between the two groups in the
distributions of systolic pressure.
No significant differences were found in haemo-

globin levels between those with and without
myocardial disease; there is a suggestion that in
men, but not in women, the disorder is associated
with low-packed cell volumes. Serum cholesterol
levels are consistently higher in women with myo-
cardial disease and achieve statistical significance,
at the 5% level only, if all age-groups are combined.
No significant difference was found in this respect
in the men.
Serum albumin levels showed no significant differ-

ences in those with and those without heart disease,
but in both sexes those with heart disease had
significantly higher serum globulin levels (P < 0.01).
No significant differences between the two groups

were found in either height or weight.

The relationship with treponemal infection
The frequency of a past history of yaws and the

percentage reacting positively to either the VDRL
or the Reiter protein complement-fixation test were
similar in those with and those without myocardial
disease.
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TABLE 12
CHARACTERISTICS OF SUBJECTS WITH AND WITHOUT MYOCARDIAL DISEASE

Females Males
Age-group With myocardial Free of myocardial With myocardial Free of myocardial

(years) disease disease disease disease
Mean SD Mean SD Mean SD Mean SD

Number of subjects

35-44 12 84 12 78
45-54 16 74 9 81
55-64 15 78 15 74
All ages 43 236 36 233

Arterial pressure
Systolic

35-44 131.7 25.1 126.1 19.3 135.0 26.1 127.5 16.4 a
45-54 168.2 I 35.9 141.6 b 25.6 141.4 23.4 135.3 22.3
55-64 155.5 25.5 155.9 29.1 150.2 37.7 139.3 22.8 b
All ages 153.2 32.4 140.8 b 27.7 142.9 30.9 133.9 a 21.2 c

Diastolic
35-44 84.2 16.6 82.1 12.6 81.7 14.0 80.7 13.2
45-54 107.8 13.2 88.6 c 14.2 86.9 14.2 85.2 13.3
55-64 97.8 14.9 90.4 14.3 89.2 18.8 85.2 13.2 a
All ages 97.5 17.3 86.9 c 14.1 86.1 16.1 83.7 13.4

Haemoglobin (g)

35-44 12.2 1.1 12.4 1.4 13.8 1.8 14.1 1.6
45-54 12.8 2.0 12.8 1.5 13.7 1.9 13.8 1.7
55-64 13.3 1.3 12.7 1.5 13.3 1.6 13.6 1.4
All ages 12.8 1.6 12.6 1.5 13.5 1.7 13.8 1.6

Packed cell volume

35-44 38.5 2.4 38.8 4.1 a 42.0 4.0 43.8 a 2.7 a
45-54 39.3 5.4 39.9 3.6 b 39.9 9.4 43.5 a 3.5 c
55-74 41.1 3.1 39.9 4.2 41.3 2.9 42.3 3.9
All ages 39.7 4.0 39.5 4.0 41.2 5.4 43.2 a 3.5 c

Serum
Cholesterol (mg/100 ml)

35-44 225.5 39.4 210.1 42.3 195.0 29.1 195.7 33.4
45-54 252.9 40.5 232.3 42.6 207.5 54.9 203.2 36.3 a
55-64 252.1 50.8 241.7 47.6 209.6 43.1 201.1 36.5
All ages 245.2 44.6 227.3 a 46.0 203.9 40.7 200.1 25.4

Albumin (g/100 ml)
35-44 4.3 0.4 4.3 0.5 3.9 0.5 4.2 0.4 a
45-54 4.1 0.5 4.4 0.5 3.9 0.8 4.3 0.6
55-64 4.4 0.4 4.4 0.4 4.0 0.6 4.1 0.5
All ages 4.3 0.5 4.4 0.5 3.9 0.6 4.2 0.5 a

Globulin (g/100 ml)
35-44 3.5 0.7 3.2 0.6 3.5 0.6 3.2 0.6
45-54 3.8 1.0 3.3 a 0.7 a 3.9 1.7 3.2 a c
55-64 3.6 0.6 3.5 0.6 3.7 0.5 3.3 a 0.6
All ages 3.6 0.8 3.3 b 0.6 a 3.7 0.8 3.2 b 0.6 b

Weight (lb) d

35-44 132.5 17.2 133.3 24.9 135.8 19.9 139.6 18.5
45-54 138.5 27.8 135.1 28.7 134.2 25.2 139.6 16.4
55-64 135.8 18.8 123.5 23.3 135.8 17.8 130.3 13.1
All ages 135.8 21.7 130.6 26.0 135.4 19.9 136.7 16.7

Height (inches) e

35-44 61.9 2.3 62.2 1.9 64.5 3.8 65.8 2.8
45-54 62.0 3.2 62.1 2.3 65.3 3.5 65.8 2.5
55-64 61.1 3.0 61.6 2.4 65.4 2.5 65.2 2.3
All ages 61.7 2.9 62.0 2.2 65.1 3.1 65.6 2.5

a P <0.05. b p <0.01. c p<0.001. d 1 lb = 0.454 kg. e 1 inch = 2.54 cm.
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DISCUSSION

The results of this survey indicate that a type of
myocardial disease is common in this rural Jamaican
population, and manifests itself by angina pectoris
and by electrocardiographic changes suggestive of
ischaemia or focal myocardial damage.
A 10% prevalence of angina of effort is high

compared with other published data from similar
surveys carried out elsewhere. Tables 6 and 7 show
that the angina in these subjects is associated with
abnormal electrocardiographs; according to the
clinical interpretation of the ECGs 24% of those
with angina had changes thought to be due to
ischaemia, whereas such tracings were found in
only 5% of subjects without angina.
The steepness of the terrain in this district,

however, is an unusually strong stimulus for causing
angina and this must be borne in mind in making
comparisons between the prevalence of angina in
this and in other populations. It is of interest that
few of these persons volunteered the information
spontaneously, and only 5 of the 269 men in this
study (1.9%) and 4 of the 279 women (1.4%) also
noticed angina when walking on the level-rates
that compare more closely with those found in
the United States and in Britain. In the initial
examination of the Framingham Heart Study, for
example, angina was found in approximately 1% of
both males and females aged 30-62 years (Dawber
et al., 1957), and amongst non-mining males in South
Wales, Higgins et al. (1963) found histories of
probable cardiac pain in 2% of men aged 35-64 years.

However, even if the prevalence of angina is
unusually high on account of the terrain, the pre-

valence of electrocardiographic abnormalities is
correspondingly high also. I. T. T. Higgins (personal
communication, 1963) in a comparison of his own

readings of the electrocardiograms taken in this
population in Jamaica with his own readings of those
taken in Framingham, Massachusetts, and in the
Rhondda, South Wales, found that amongst males
either Q and QRS defects, tall R waves, or all
T-wave defects indicated that the prevalence of
myocardial disease in the three communities was in
the order Jamaica, Framingham, Rhondda. Women
of comparable age were not included in the Rhondda
survey, but a comparison between the electro-
cardiograms in the Jamaican and Framingham series
again revealed a higher prevalence in Jamaica of all
characteristics indicating myocardial damage.

Coronary occlusion is regarded as a rare disorder
in West Indians. This view is based on the in-

frequency of myocardial infarction as a cause of
hospital admission amongst West Indian Negroes in
the lower economic groups, and on the comparative
rarity of both coronary artery stenosis and gross
myocardial scarring observed in carefully conducted
autopsy studies (Robertson, 1959; Gore et al., 1960).

It is possible that the selective factors influencing
hospital admissions and autopsy populations could
result in an underestimate of the prevalence of
coronary occlusion in the general population. It is
unlikely, however, that this selection in hospitals
could be the sole basis for such a widely held view.
Furthermore similar observations have been made
in Uganda (Scott et al., 1961) and in the Congo
(Miller et al., 1962); and in South Africa there is
considerable evidence that the Bantu experience
much less coronary heart disease than people of
European origin (Bronte-Stewart et al., 1955; Laurie
et al., 1960; Schrire, 1961; Reef & Isaacson, 1962).

In the United States, clinical and pathological
studies have also indicated that occlusive coronary
artery disease occurs less frequently in Negroes than
in whites (e.g., Blache & Handler, 1950; Thomas et
al., 1957), though there is evidence that Negro males
in the United States have more coronary atheroma
than West Indians (Groom et al., 1959). But despite
this relative infrequency of occlusive coronary
disease in Negroes, the over-all mortality from
arteriosclerotic and degenerative heart disease is
closely similar for males of the two ethnic groups
in America, and much greater in Negro than in
white females. This may be because deaths attributed
to myocardial disease other than coronary heart
disease are more frequent in Negroes.

In the absence of adequate pathological data
from this particular Jamaican population, we do not
know whether the type of heart disease found in this
survey is a clinical entity. Angina pectoris, cardio-
megaly, hypertension and myocardial damage are
all determined multifactorially. Symptoms and
electrocardiographic findings simulating occlusive
coronary-artery disease occur in a wide range of
clinical and pathological conditions in which the
coronary arteries may be quite normal. These
include, amongst others, arterial hypertension,
anaemia, tropical cardiomyopathy and myocardial
damage due to nutritional, toxic or infective factors.
Their possible roles in our findings are discussed below.

Arterial hypertension
Although raised casual arterial pressures ex-

ceeding 160/95 mm Hg were found in 44% of our
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cases defined as having myocardial disease, in most
of the remainder the angina and the electrocardio-
graphic changes were wholly unexplained. Hyper-
tension, when it is associated with ischaemic heart
disease, is usually considered to be one of the factors
accelerating the development of atheroma of the
coronary arteries. But gross hypertension in
Jamaicans is only rarely associated with coronary
stenosis, and it seems possible that hypertension,
when present in association with an underlying
myocardial disease, may aggravate the changes that
are due primarily to the underlying myocardial
disorder. On the other hand, it has been shown
experimentally that cardiac hypertrophy itself can
lead to fibrotic changes in the myocardium (Meerson,
1962), and hypertension, as a cause of hypertrophy
in some of these subjects, may play a role in initiating
the changes.

Anaemia
Anaemia of less than 10 g per 100 ml was associ-

ated with myocardial disease in this survey in one
woman (Hb 9.6 g) and in three men (5.2 g, 9.2 g and
9.8 g). The woman had angina, ECG evidence of
ischaemia and hypertension. The three men had
angina only. Anaemia, therefore, appears to play
only a minor part in producing symptoms or ECG
evidence of heart disease in this population. If the
apparent association of myocardial disease with
haemoglobinopathies is confirmed by later studies,
this could provide a clue to the etiology of the con-
dition and the possible role of red cell enzyme
deficiencies would have to be investigated.

Tropical cardiomyopathy
Recent reports indicate that there is a high

prevalence of unexplained myocardial disease in
Jamaica as in other tropical and subtropical coun-
tries. Tulloch, in 1958, noted that 150% of subjects
admitted to the hospital of the University of the
West Indies with heart disease had cardiomegaly
that could not be explained clinically; and in a
previously reported chest X-ray survey carried out
in this Lawrence Tavern population (Stuart et al.,
1962), 22% of 97 males and 25% of 106 females
with cardiovascular abnormalities shown radio-
graphically were found to have a cardiac enlarge-
ment for which no cause could be found on clinical
examination. Stuart & Hayes (1963) have described
in detail the clinical and autopsy findings in Jamaican
patients in whom the most striking feature was
cardiomegaly, often associated with cardiac failure,

for which no underlying cause could be found.
In an analysis of ten years' experience at the Uni-
versity Hospital, they found such cases accounted
for about 25 % of all cases of acquired heart disease
in adults, if hypertensive heart disease was excluded.
They also showed that electrocardiographic findings
suggesting myocardial ischaemia or old myocardial
infarction are commonly present in subjects with
cardiomegaly in whom, at autopsy, the coronary
arteries are found to be of normal calibre. These
observations, together with the comparative rarity
of occlusive coronary artery disease among the
poorer Negro groups in Jamaica, suggest a similarity
between our cases and those reported by Stuart &
Hayes. Occlusive coronary-artery disease does not
seem likely to be the most important single factor
underlying the high prevalence of angina pectoris
and electrocardiographic changes suggesting myo-
cardial ischaemia and focal myocardial damage
found in these subjects.

Clinically such cases appear to follow the pattern
of what, for want of a better name, has been called
primary myocardial disease. At autopsy in the
Jamaican cases, macroscopic evidence of fibrosis
was found infrequently and only in relation to
mural thrombi; microscopically, non-specific inter-
stitial, perivascular and endocardial fibrosis was
present but also not as a prominent feature. Primary
myocardial disease has been reviewed recently by
Fowler, Gueron & Rowlands (1961) and by Dye
et al. (1963). Common to all hospital series of such
cases is the presence of congestive cardiac failure
or cardiac enlargement in the absence of any of the
commonly recognized causes of heart disease; it is
reasonable to suppose that a wider spectrum of the
condition would be seen in the general population
where early, sometimes asymptomatic, cases are
found. Many different etiologies have been suggested
for the condition, and it is possible that it includes
more than one clinical entity.

Nutritional and toxic factors
Nutritional and toxic factors have been suggested

as causes of this kind of disease. Smythe et al. (1962)
in describing the heart lesions in kwashiorkor, have
called attention to their similarities with those seen
in the adult Bantu. Protein malnutrition is en-
countered frequently in Jamaican infants and
probably exists in this population also, as indicated
by the results of nutritional surveys in the district 1

1 Cruickshank, E. K. & Fox, H. (1961) Report to Scientific
Research Council, Jamaica (unpublished).
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and by anthropometric measurements in school-
children.' A nutritional deficiency, though a possible
cause of the condition, is perhaps unlikely, as no
significant difference was found in either weight or
height between those with and those without myo-
cardial disease.

Alcohol is one toxic factor causing myocarditis
but the equal prevalence in the two sexes makes this
unlikely as the women are said to drink much less
than the men.
We have examined one other nutritional factor,

the intake of bananas. It has been shown by Waalkes
et a]. (1958) and confirmed by Udenfriend et al.
(1959), that bananas have a high content of serotonin,
noradrenaline and related compounds. Crawford
(1962) investigated the excretion of5-hydroxyindolyl-
acetic acid, the break-down product of serotonin,
in the urine of East Africans and found it to be
markedly increased following consumption of green
bananas. The excretion was shown to be within
the range found in the carcinoid syndrome in which
high serotonin levels in the blood have been suggested
as the cause of the fibrotic heart disease found as a
complication of this condition (Goble et al., 1955).
As green banana is often eaten in rural areas in
Jamaica, we investigated banana consumption by
questioning the population but found no significant
difference between the amount of bananas consumed
by those with and those without myocardial disease.

1 M. T. Ashcroft-unpublished data, 1963.

Infective agents
We have not yet investigated the possible role of

infective agents which include a number of different
viruses, Toxoplasma and the trypanosome responsible
for Chagas' disease. Fistein & Sutton (1963) have
recently reported evidence of Chagas' disease in
cases of unexplained myocarditis in Trinidad, but the
condition is limited to areas in which the parasite
exists, and neither it nor its vector has yet been
demonstrated in Jamaica.

CONCLUSIONS

This survey has revealed an unexpectedly high
prevalence of angina pectoris and of electrocardio-
graphic abnormalities usually interpreted as due to
myocardial ischaemia or focal myocardial damage.
The rarity of myocardial infarction caused by
coronary artery occlusion in Jamaicans, as well as
the lack of any clear relationship between myocardial
damage and age, the association with high serum
globulin levels, and the apparently increased pre-
valence in those with haemoglobinopathies suggest
that its etiology is different from that of ischaemic
heart disease due to atheroma of the coronary
arteries.

This study has raised a number of questions of
which the most important concern the pathogenesis
of the condition and its importance in terms of
prognosis; it forms the base line for a longitudinal
investigation that may resolve some of the out-
standing questions.
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RtSUMI

Mention a ete faite a plusieurs reprises, au cours des
demi6res annees, de cas d'affections du myocarde d'ori-
gine mal connue survenant en regions tropicales ou
subtropicales. Au cours de I'actuelle enquete, menee en

1962 'a la Jamalque, l'on s'est efforc6 de preciser l'impor-
tance de ce type de maladies dans un groupe determine
et d'eclaircir certains aspects de leur etiologie et de leur
pathogenie.



MYOCARDIAL DISEASE IN A RURAL JAMAICAN POPULATION 335

On a choisi au hasard parmi une communaute indi-
gene de type rural, et soumis A des investigations cliniques
et electrocardiographiques 279 femmes et 269 hommes de
35'a64ans.

Alors que l'infarctus du myocarde par occlusion
coronaire constitue une raret6 chez les Jamaicains, 10%
environ des examines, sans distinction de sexe, presen-
taient des symptomes legers d'angine de poitrine; 8,3%
des femmes et 5,2% des hommes revelaient, a 1'examen
6lectrocardiographique, des anomalies suggerant une
ischemie ou une lesion focale du myocarde; chez 15,4%
des femmes et 13,4% des hommes on nota soit des
douleurs d'angor, soit des signes 6lectrocardiographiques
de lesion myocardique, l'age des sujets se revelant d'ail-
leurs sans importance.

Les auteurs examinent divers facteurs susceptibles
d'intervenir dans la pathogenie de ces troubles:
La nature particulierement accidentee du terrain

favorise certainement l'apparition des douleurs angi-
neuses. L'hypertrophie cardiaque et l'hypertension

art6rielle se rencontrent fr6quemment chez les sujets
atteints et on note dans plusieurs cas des taux de serum-
globuline et de cholesterol augment6s. L'anemie n'inter-
vient, semble-t-il, qu'indirectement, mais le role possible
des hemoglobinopathies, frequemment rencontrees, merite
d'etre precise. Rien ne permet par ailleurs d'imputer les
troubles myocardiques observes a une cause ext6rieure
d'origine nutritionnelle ou toxique, ni A une infection
treponemique ant6rieure.

Bien que cette enquete n'ait pas permis de mettre en
lumiere un facteur etiologique incontestable, elle autorise
i considerer que dans la population rurale de la Jamaique
les troubles du myocarde ont des causes differentes de
celles qui provoquent la maladie isch6mique cardiaque
par lesions atheromateuses des arteres coronaires. En
t6moignent l'absence d'influence de l'age sur l'atteinte
myocardique, la frequence des hemoglobinopathies et
la rarete de l'infarctus. I1 convient d'en tenir compte
lorsqu'il s'agit de formuler un pronostic.
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