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ABSTRACT

Increased left ventricular mass (LVM) on echocardiogram is an independent risk factor for cardiac
complications from hypertension.  It is associated with a four-fold increase in untoward cardiac events
when present.  Data were reviewed for 100 treated hypertensive Afro-Caribbean patients, aged 29 to 65
years, recruited from village health clinics.  Age, gender, height, weight, systolic and diastolic blood
pressure, echocardiogram (ECHO) and drug history were recorded for each patient.  The best single
predictor of increased LVM was blood pressure with systolic (163 vs 152 mmHg, p < 0.01) and diastolic
blood pressure (105 vs 98, p < 0.01) being significantly higher in patients with increased LVM.  Systolic
blood pressure over 150 mmHg was associated with increased LVM in 64% vs 44% below 150 mmHg
(p < 0.10).  Diastolic blood pressure over 95 mmHg was associated with increased LVM in 63% vs 36%
below 95 mmHg (p < 0.02).  BMI showed a trend (31.1 vs 29.7 kg/m2, p < 0.20) toward higher values
in patients with increased LVM. BMI above 28 kg/m2 was associated with increased LVM in 61% vs
44% below that value (p < 0.15).  Females more than males had increased LVM (61% vs 44%, p = 0.30)
possibly due to higher BMI (31 vs 29.4 kg/m2) and higher systolic blood pressure (160 vs 155 mmHg).
Age (48.3 vs 46.5 years, p = 0.30) and years of hypertension (8.6 vs 7.3 years, p = 0.33) were not
significantly different between the two groups.  Drug treatment was reported in 90% (69% mono-
therapy, 27% > one drug, 4% > 2 drugs) and no drug was associated with significant difference in LVM
compared to others.  Only 15% of treated hypertensive patients had systolic blood pressure below 140
mmHg and 8% had diastolic blood pressure below 90 mmHg.  The major determinant of increased LVM
in this group of Afro-Caribbean hypertensive patients appears to be poorly controlled hypertension with
obesity being a possible contributing factor.

Determinantes Clínicas del Aumento de la Masa Ventricular Izquierda en los
Ecocardiogramas de Pacientes Hipertensos Afro-caribeños Bajo Tratamiento Médico

TC Martin1,2,3, YG Bhaskar1, KV Umesh1

RESUMEN

El aumento de la masa ventricular izquierda (MVI) en los ecocardiogramas es un factor de riesgo
independiente en las complicaciones cardíacas de la hipertensión.  Se haya asociado con el aumento
cuádruple  en eventos cardíacos adversos cuando está presente.  Se revisaron datos de 100 pacientes
afro-caribeños hipertensos, de 29 a 65 años de edad, reclutados de clínicas de salud de diferentes
pueblos.  Para cada paciente, se registró la edad, el género, la altura, el peso, la presión sanguínea
sistólica y diastólica, los ecocardiogramas (ECHO), y la historia de los medicamentos.  El mejor
predictor simple del aumento de la MVI fue la presión sanguínea, siendo la presión sanguínea sistólica
(163 versus 152 mmHg, p < 0.01) y la diastólica (105 versus 98, p < 0.01) significativamente más alta
en los pacientes con MVI aumentada. La presión sanguínea sistólica por encima de los 250 mmHg
estuvo asociada con el aumento de la MVI en 64% versus 44% por debajo de los 150 mmHg (p < 0.10).
La presión sanguínea diastólica por encima de 95 mmHg estuvo asociada con el aumento de MVI en
63% versus 36% por debajo de 95 mmHg (p < 0.02).  El IMC mostró una tendencia  (31.1 versus  29.7
kg/m2, p < 0.20)  hacia valores más altos en pacientes con aumento de MVI. El IMC por encima de 28
kg/m2 estuvo asociado con el aumento de MVI en  61% versus 44% por debajo del valor  (p < 0.15). El
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INTRODUCTION
Cardiovascular disease, including hypertension, ischaemic
heart disease and cerebrovascular  disease, are increasing in
the Caribbean and accounted for about 30% of the mortality
in 1990 (1).  In Antigua and Barbuda, these diseases accoun-
ted for about 40% of the mortality in 1998 (2).  In the Carib-
bean, it is estimated that 40% of people by age 40 years and
50% by 65 years will have hypertension (3).  Hypertension is
associated with increased left ventricular hypertrophy, con-
gestive heart failure, ischaemic heart disease, arrhythmias
and cerebrovascular accident (4–6).  Increased left ventri-
cular mass (LVM) on echocardiogram (ECHO) is an inde-
pendent risk factor for untoward cardiac events secondary to
hypertension, increasing the risk by a factor of four compared
to patients without this finding in both Caucasian and Afro-
American male and female patients (7–11).  Increased LVM
on ECHO is associated with male gender, the degree of hy-
pertension, obesity and African descent in patients in the
USA (12–15).  This report is an attempt to identify clinical
factors associated with increased LVM on ECHO in a group
of medically treated, Afro-Caribbean hypertensive patients in
Antigua and Barbuda.

SUBJECTS AND METHODS
One hundred patients were recruited from village health
centres to participate in a study of the cardiac effects of
hypertension. Antigua and Barbuda is a country of 65 000
people, average income $6000 US per year, 70% from
tourism. Patients were all Afro-Caribbean, as is 98% of the
population. Patients were informed of the rationale of the
study and consent for participation was obtained from all
patients. Patients remained on their medications during the
evaluation. Age, gender, height, weight, systolic and diastolic
blood pressure and hypertensive drug history were recorded.
Body mass index (BMI) was calculated (weight in kilograms
divided by height in metres squared) and expressed as kg/m2.
Echocardiogram was performed by one researcher (TCM)
blinded to blood pressure results on a Toshiba Sonolayer V
SSA-100A machine (Toshiba Corp., Tokyo, Japan 1988). 

Measurements of the left ventricle internal diameter
(LVID), intraventricular septal thickness (IVS) and posterior
wall thickness (PWT) were taken.  Using the method of De-
vereux and Reichek (16), left ventricular mass was calcu-

lated: LVM in grams = 1.04 X [(LVID + IVS + PWT)3 -
(LVID)3] - 13.6.  This was indexed to height and expressed
as g/m.  Increased LVM was defined as over 143 g/m in men
and over 102 g/m in women (16).  Comparisons between
groups with increased LVM and without increased LVM
were made using a two-sample Student’s t-test or chi-square
analysis where appropriate using STAT101 software (Addi-
son-Wesley, Reading MA, USA, 1993).

RESULTS
The mean age of recruited patients was 47.5 years (range 29
to 65 years).  There were 66% women.  The mean BMI was
30.5 kg/m2 (range: 21.8 to 43.4 kg/m2).  Of the patients
studied, 49/100 (49%) had BMI < 30 kg/m2.  There were
11/100 (11%) patients with non-insulin dependent diabetes
mellitus.  The mean systolic blood pressure for the popula-
tion was 158.1 mmHg (range 120 to 230 mmHg).  The mean
diastolic blood pressure was 101.8 mm/Hg (range 80 to 140).
Only 15/100 (15%) of patients had blood pressure recordings
of 140/90 mm/Hg or less.  Of the 100 patients studied, 55/100
or 55% had increased LVM on ECHO.  Those with increased
LVM on ECHO were compared with those without LVM on
ECHO. 

Blood Pressure
The best association with increased LVM on ECHO was with
blood pressure.  Both systolic blood pressure (163 vs 152
mmHg, p < 0.02) and diastolic blood pressure (105 vs 98
mmHg, p < 0.02) were higher in patients with increased LVM
compared with those without.  Systolic blood pressure over
150 mmHg was associated with a trend toward higher inci-
dence of increased LVM on ECHO than systolic blood pres-
sure 150 or less (64% vs 44%, p < 0.10).  Diastolic blood
pressure over 90 mmHg was associated with a higher inci-
dence of increased LVM on ECHO than diastolic blood
pressure 90 or less (63% vs 36%, p < 0.05). The presence of
increased LVM on ECHO increased with the stage of both
systolic (Table 1) and diastolic hypertension (Table 2) by
National Institute of Health classification (17).

Body Mass Index
Increasing BMI was associated with a trend toward increased
LVM on ECHO. BMI demonstrated a trend toward being

aumento de la MVI había sido mayor en las hembras que en los varones (61% versus 44%, p = 0.30),
debido posiblemente a un IMC más alto (31 versus 29.4 kg/m2) y a una presión sanguínea sistólica más
elevada  (160 versus 155 mmHg).  La edad (48.3 versus 46.5 años, p = 0.30) y los años de hipertensión
(8.6 versus 7.3 años, p = 0.33) no mostraron diferencias significativas entre los dos grupos.  El
tratamiento con medicamento fue reportado en  90% (69% monoterapia, 27% > un medicamento, 4%
> 2 medicamentos) y no se asoció ningún medicamento a diferencias significativas en la MVI en
comparación con los otros. Sólo el 15% de los pacientes hipertensos tratados tuvo presión sanguínea
sistólica por debajo 140 mmHg y 8% tuvo presión diastólica por debajo de 90 mmHg.  Se halló que el
determinante mayor del aumento de la MVI en este grupo de pacientes hipertensos afrocaribeños, es la
hipertensión controlada pobremente, siendo la obesidad uno de los factores contribuyentes posibles. 
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differ significantly between those patients with increased
LVM on ECHO and those without. 

Drug Treatment
Drug treatment was reported in 90% of patients.  Of those,
69% were on monotherapy, 27% had more than one drug and
4% had more than two drugs.  The most frequently used
drugs were calcium channel blocking agents 32% (32/100)
and patients using these drugs had increased LVM on ECHO
56% vs 54% of patients not using these drugs (p = 0.85).
Diuretics were used in 28% of patients, and patients using
these drugs had increased LVM on ECHO 54% vs 56% of
patients not using these drugs (p = 0.85).  Angiotensin con-
verting enzyme inhibitors were used in 27% of patients and
patients using these drugs had increased LVM on ECHO 48%
vs 58% of patients not taking these drugs (p = 0.45).  Alpha
methyldopa was used in 16% of patients and increased LVM
on ECHO was seen in 63% vs 54% of patients not using this
drug (p = 0.82). 

Beta adrenergic blocking drugs were used in 15% of
patients and increased LVM on ECHO was seen in 40% vs
58% of patients not on these drugs (p = 0.20).  Vasodilators
(3%) and reserpine (2%) were not used often enough to
analyse differences.

DISCUSSION
The major observation in this study is the high prevalence of
increased left ventricular mass (LVM) on echocardiography
(ECHO) in this population of treated Afro-Caribbean hyper-
tensive patients in Antigua and Barbuda.  The analysis sug-
gests that blood pressure is the major determinant of LVM in
this population.  Poor control of blood pressure appears to be
the major contributing factor.  Data from overseas suggest
that only 23 to 34% of patients with hypertension have blood
pressure controlled (18, 19).  A recent report from Barbados
showed hypertension control in only 18% of patients (20).
Results were similar in Trinidad and Tobago (21).  In a one-
year follow-up of a six-month intervention in Jamaica, blood
pressure was controlled in 26% to 30% of patients (22).  This
group of patients in Antigua and Barbuda had normal systolic
blood pressure (< 140 mmHg) in 15% of patients and normal
diastolic blood pressure (< 90 mmHg) in 8%.

Persons of African ethnicity in the USA are twice at
risk for developing left ventricular hypertrophy at a given
blood pressure than persons of European ethnicity (14, 23,
24).  A recent report of autopsy data from Jamaica suggests
that Afro-Caribbean people also have higher rates of left
ventricular hypertrophy (25).  Left ventricular hypertrophy is
seen in a high proportion of Afro-Caribbean people in
Tobago (26).  Increased left ventricular mass was seen in
10% of school children with normal blood pressure in
Antigua (27).  Increased LVM was seen in 21% of patients
with blood pressure of 140/90 mm/Hg or less in the present
study.  In this study hereby reported left ventricular mass was
indexed to height.  Although indexing to other body size

Table 1: The prevalence of increased left ventricular mass index on
echocardiogram as a function of stage of systolic blood pressure
in Afro-Caribbean hypertensive patients in Antigua and Barbuda.

Normal LVM Increased LVM

Systolic BP (mmHg):

Normal, 120 to < 140 or 55% 45%
Stage 1, 140 to < 160

Systolic BP (mmHg):

Stage 2, 160 to <180 or 37% 63%
Stage 3, 180 to <210

Systolic BP (mmHg):

Stage 4, 210 or higher 20% 80%

BP = blood pressure, LVM = left ventricular mass

Table 2: The prevalence of increased left ventricular mass index on
echocardiogram as a function of stage of diastolic blood pressure
in Afro-Caribbean hypertensive patients in Antigua and Barbuda.

Normal LVM Increased LVM

Diastolic BP (mmHg):

Normal, 80 to < 90 or 66% 34%
Stage 1, 90 to < 100

Diastolic BP (mmHg):

Stage 2, 100 to < 110 or 38% 62%
Stage 3, 110 to < 120

Diastolic BP (mmHg):

Stage 4, 120 or higher 23% 77%    

BP = blood pressure, LVM = left ventricular mass on echocardiogram

higher in patients with increased LVM on ECHO (31.1 vs
29.7 kg/m2, p < 0.20). BMI of over 28 kg/m2 was associated
with a trend toward increased LVM on ECHO (61% vs 44%,
p < 0.15).

Gender
Female patients had a trend toward higher prevalence of
increased LVM on ECHO compared to males (61% vs 44%,
p < 0.15) although the non-indexed value for LVM for
females was less than for males (125 vs 139 g/m).  Females
had insignificantly higher systolic blood pressure (159.5 vs
155.5 mmHg) and higher BMI (31.0 vs 29.4 kg/m2) than the
males. 

Age, Diabetes and Years of Hypertension
Age (48.3 vs 46.5 years, p = 0.30) did not differ significantly
between those patients with increased LVM on ECHO and
those without.  The contribution of diabetes to LVM was not
analysed due the small number of diabetic patients studied.
The years of hypertension (8.6 vs 7.3 years, p = 0.30) did not
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measures have been proposed (28, 29), the high correlation
among measures suggests indexing to height alone is the
simplest method and is adequate (30).  

Obesity is increasing in the Caribbean, with 10% of
men and 30% of women dangerously overweight (31, 32).  In
this report, BMI > 30 kg/m2 was seen in 49% of patients.
Efforts must be made to control this risk factor.  Body mass
index was the factor most strongly associated with left ven-
tricular mass in Antiguan school children (27).  Diabetes was
seen in 11% of these hypertensive patients suggesting that
multiple cardiac risk factors characterize the group. 

Diabetes can increase left ventricular mass independent
of body mass and blood pressure (33).  Non-pharmacologic
interventions including diet, exercise, smoking cessation and
weight reduction must be strongly encouraged as the first
step in control of hypertension (34–36).

Lowering blood pressure has been shown to prevent
disease progression, left ventricular hypertrophy and conges-
tive heart failure in hypertension treatment trials (37).
Decreasing LVM lowers the risk of cardiovascular morbidity
(38).  Antihypertensive drugs differ in their ability to reduce
increased LVM on ECHO (39, 40).  Angiotensin converting
enzyme inhibitors, diuretics and beta-adrenergic blocking
drugs appear to work best (39, 40). Racial difference in res-
ponse to drugs for hypertension exist (41) and point to gene-
tic differences yet to be discovered (42).  Hypertensive
patients of African ethnicity are relatively less likely to have
elevated renin levels and more likely to be salt sensitive,
suggesting that calcium channel blockers and diuretics may
be more effective (41).  But these effects are relative not
absolute. Grell’s seminal work at the University of the West
Indies with Afro-Caribbean hypertensive patients proposed
the initial use of diuretics and beta-adrenergic blocking
agents (43) and the synergistic use of diuretics and beta-
adrenergic blocking agents (44) is still valid today (34, 45).
There is some evidence that angiotensin receptor blockers are
not as effective in hypertensive patients of African ethnicity
as they are in those of European ethnicity (46, 47).  But the
key is to lower blood pressure effectively.  The reason that
this study showed little difference among drugs on LVM on
ECHO was that blood pressure was not controlled on
medication. 

Any discussion of treatment of blood pressure in the
Caribbean must take cost of medication into consideration
(17).  Patients who can obtain medications at low or no out-
of-pocket cost are more likely to have blood pressure con-
trolled (70%) than those who must pay for them [38%] (48).
Patients in Antigua and Barbuda have access to hypertensive
medications with no out-of-pocket costs through the Medical
Benefits Scheme, which suggests that blood pressure control
could be improved.  Listening to patient concerns about me-
dication and using motivational interviewing techniques
might improve compliance through the development of a
therapeutic alliance (49). 

Advertising may influence doctors to prescribe more
expensive, less substantiated medications over those proven
to be useful (50).  For example, hydrochlorothiazide has been
shown to be superior to isradipine in reducing systolic blood
pressure and left ventricular mass (51).   

These are more than academic points. In Antigua and
Barbuda, left ventricular hypertrophy is seen in 44% of pa-
tients with atrial fibrillation or flutter (52), in 75% of patients
with congestive cardiac failure (53) and in 76% of patients
experiencing a cerebrovascular accident (54). In summary,
inadequate control of hypertension was the major deter-
minant of increased left ventricular mass in this group of
Afro-Caribbean hypertensive patients. Increased LVM is
directly related to the degree of blood pressure elevation.
Obesity may be a significant contributing factor.
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