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CORONARY ARTERY DISEASE AND RISK FACTORS IN BLACK SOUTH AFRICANS—
A COMPARATIVE STUDY

Objective: The purpose of this study was to
identify and compare coronary risk factors in
different South African ethnic groups with an-
giographically documented significant coro-
nary artery disease (CAD).

Design: An observational retrospective analy-
sis.

Methods: Hospital records of 500 consecutive
patients with no previous coronary interven-
tions who underwent coronary angiography at
Chris Hani Baragwanath Hospital, Soweto over
a 2-year period were reviewed. Patients with
significant CAD were selected for this study.
Data analyzed included demographics, pre-
senting diagnoses, coronary risk factors, num-
ber of coronary arteries significantly affected
and extent of CAD, left ventricular ejection
fraction (LVEF), and the main treatment mo-
dality for CAD.

Results: Of the 206 patients with significant
CAD, 85 were Africans and 121 were non-Af-
ricans. There were significantly more females
in the African group (31% vs 12%, P5.0023)
and hypertension was more prevalent in the
same group (78% vs 55%, P5.0006). Serum
total (TC) and low-density lipoprotein (LDL)
cholesterol were significantly lower in African
than in non-African patients [189.5 (96.67–
313.2) vs 228.2 (127.6–464) mg/dL; P5.0006
and 100.5 (34.8–282.3) vs 146.9 (42.54–
313.2) mg/dL; P5.0001, respectively].

Conclusion: Cholesterol levels in this group of
African patients with angiographically signifi-
cant CAD are within the target range recom-
mended by the adult treatment panel III (ATP
III) guidelines of the National Cholesterol Ed-
ucation Program (NCEP). These data have im-
plications for risk assessment using cholesterol
and the role of cholesterol lowering treatment
in populations of developing countries. (Ethn
Dis. 2004;14:515–519)
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INTRODUCTION

There is a marked disparity in the
prevalence of coronary artery disease
(CAD) among the ethnic populations of
South Africa. The incidence of CAD in
Caucasian and Asian (Indian) commu-
nities parallels that in Western popula-
tions and is the leading cause of mor-
bidity and mortality in these groups.1,2

In contrast, until the recent past, CAD
in its clinical manifestations had been
virtually non-existent in the Black Af-
rican (henceforth referred to as African)
population of South Africa.3–7 This pat-
tern is already changing and, within de-
veloping countries in general, a dramatic
rise in the prevalence of CAD has been
predicted due to rapid changes in de-
mography and lifestyle consequent to
economic development.8,9 It is not clear
whether the classic risk factors for CAD
that have been identified in Western
populations are equally relevant in de-
veloping countries. While there exist
some data on the epidemiology of CAD
in African Americans,10–19,21 scant data is
available on the profile of CAD and cor-
onary risk factors in African popula-
tions.20,22 However, the African-Ameri-
can gene pool contains a significant ad-
mixture of Caucasian genes implying
that African Americans are poor samples
for understanding the pathophysiology
of atherosclerosis in indigenous African
populations.23 Because of its past legacy
of legislated and enforced racial separa-
tion, and relatively small Caucasian
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(10.9%)24 and Asian (2.6%)24 popula-
tions that largely continue to live sepa-
rately even after the demise of apartheid,
South Africa provides a good environ-
ment for understanding the biology of
atherosclerosis in different ethnic
groups. Since 1994 ethnic-based hospi-
tal admission and referral patterns have
been outlawed and patients are com-
pelled to utilize the public healthcare fa-
cility nearest to their residence. There-
fore, Caucasian patients from Kopanong
Hospital (a secondary hospital south of
Johannesburg previously reserved for use
by Caucasian patients only) and Asian
patients from Lenasia (an affluent sub-
urb south of Johannesburg previously
reserved for Asian residents only) now
have to come to Chris Hani Baragwan-
ath Hospital for tertiary care. In this
study we sought to compare coronary
risk factors and angiographic disease
patterns between different ethnic groups
with angiographically documented sig-
nificant CAD, presenting to a single
large urban hospital7 that serves mainly
the African community of Soweto—a
community whose African population is
fairly typical of urban Africa popula-
tions throughout South Africa.

METHODS

Hospital records and catheterization
laboratory reports of 500 consecutive
patients with no previous coronary in-
terventions and who underwent coro-
nary angiography at Chris Hani Barag-
wanath Hospital in the years 1998 and
1999 were reviewed. Out of these re-
cords, patients with significant CAD,
defined as $50% luminal narrowing in
at least one major coronary artery using
quantitative coronary angiography
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Table 1. Baseline characteristics and serum cholesterol concentrations

African
N585

Non-African
N5121 P Value

Male sex (%)
Age (Y) (median)
Myocardial infarction (%)
Unstable angina (%)
Stable angina (%)

69
59
51
24
27

88
56
45
34
22

.0023

.1333

.4786

.1620

.5096
Type 1 diabetes (%)
Type 2 diabetes (%)
Hypertension (%)
Current smoking (%)
Total cholesterol (median) mg/dL

7
21
78
67

189.5

5
16
55
78

228.2

.5608

.3616

.0006

.1463

.0006
LDL-C (median) mg/dL
HDL-C* (median) mg/dL
Triglycerides (median) mg/dL
No. of risk factors (median)

100.5
38.7

123.9
3

146.9
38.7

177.0
3

.0001

.6785

.0090

.4076

Y5years; LDL-C5low-density lipoprotein cholesterol; HDL-C5high-density lipoprotein cholesterol.
* Ranges 27.09–65.79 for Africans and 7.74–61.92 for non-Africans.

(QCA), formed the study cohort. Data
analyzed included demographics (age,
gender and ethnicity); mode of presen-
tation (acute myocardial infarction
[AMI], unstable angina [UA] and stable
angina [SA]); presence of coronary risk
factors (smoking, hypertension, diabe-
tes, hyperlipidemia, and obesity); the
number of coronary arteries affected
and extent of CAD (focal or diffuse);
echocardiographically determined left
ventricular ejection fraction (LVEF);
and treatment modality (medical, per-
cutaneous coronary intervention [PCI],
and coronary artery bypass graft
[CABG] surgery). Patients were classi-
fied as either of African or non-African
(Caucasian and Indian) descent. Pa-
tients of mixed ethnicity based on the
opinion of the attending physician or
presenting himself or herself as such
were not included in the study. Acute
myocardial infarction (AMI), UA, and
SA were defined using the criteria of the
American Heart Association. A patient
was considered to have diabetes based
on history of diabetes, persistent blood
glucose elevation above 198.2 mg/dL or
use of oral hypoglycemic agents or in-
sulin. Obesity was present or absent
based on the opinion of the attending
physician at the time of the incident
hospital admission. Hypertension was
diagnosed if a patient had persistent
blood pressure elevation greater than
140/90 or was on blood pressure low-
ering medications. Fasting serum lipid
levels were measured in the fasting state

within the first 24 hours of the incident
hospital admission. Coronary angiogra-
phy was performed according to stan-
dard Judkins techniques. Coronary an-
giographic findings included assessment
of anatomical location of CAD and ex-
tent of atherosclerosis within coronary
arteries (focal or diffuse). Anatomical lo-
cation refers to involvement of each of
the 3 major coronary arteries (left main
[LM], left anterior descending [LAD],
left circumflex [CX], and right coronary
artery [RCA]). Coronary atherosclerosis
was defined as focal if it was discrete and
involved a short segment of one or more
coronary arteries. Conversely, the dis-
ease was defined as diffuse if any of the
following features were observed in one
or more coronary arteries: multiple ir-
regularities, stenoses, or ectasia. Coro-
nary angiograms were evaluated visually
and independently by 2 experienced
cardiologists blinded to ethnicity of
study patients. In the case of any dis-
agreement a third observer was consult-
ed to reach a consensus of opinion.

Statistical Analysis
Categorical variables were compared

with the use of both the 2-tailed Fisher
exact and the chi-squared tests. Contin-
uous variables were compared using the

Mann-Whitney U test. A P value of
,.05 was considered to be significant.

RESULTS

Out of a total of 500 consecutive
patients with no previous coronary in-
terventions who underwent diagnostic
coronary angiography at Chris Hani
Baragwanath Hospital from January
1998 to December 1999, 206 had sig-
nificant CAD. Eighty-five out of 206
patients (41%) were Africans and the re-
maining patients were non-Africans
(Caucasian and Indian). The latter 2
ethnic groups were grouped together be-
cause in South Africa they have similar
lifestyles and patterns of CAD. Fifteen
patients (7%) were on anti-hypertensive
therapy with no significant differences
in the use of thiazide diuretics and beta-
blockers between Africans and non-Af-
ricans. None of the patients were on as-
pirin or lipid lowering therapy prior to
the incident hospital admission. Base-
line clinical features and serum lipid lev-
els are summarized in Table 1, and an-
giographic data, echocardiographic
characteristics and treatment strategies
are summarized in Table 2. There were
significantly more females in the African
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Table 2. Angiographic and echocardiographic data, and treatment strategies

African
N585

Non-African
N5121 P Value

Left main stem (%)
Left anterior descending (%)
Circumflex (%)
Right coronary (%)
No. of affected vessels (median)

8
71
49
62
2

5
64
44
63
2

.5777

.3639

.4759

.8838

.2664
Diffuse disease (%)
Median LVEF (%)
Medical treatment (%)
PCI (%)
CABG (%)

46
52
39
29
32

54
55
45
33
22

.7748

.0756

.3927

.6468

.2604

LVEF5left ventricular ejection fraction; PCI5percutaneous coronary intervention; CABG5coronary arterybypass
grafting.

group (31% vs 12%, P5.0023). Age
and mode of presentation were not sig-
nificantly different between the 2
groups. Traditional risk factors for
CAD, such as smoking and diabetes,
were not significantly different between
the 2 groups. However, there were sig-
nificantly more patients with hyperten-
sion in the African group (78% vs 55%,
P5.0006). In addition, median serum
total cholesterol, LDL cholesterol, and
triglyceride levels were significantly
higher in the non-African group (228.2
mg/dL vs 189 mg/dL, P5.0006; 146
mg/dL vs 100.5 mg/dL, P5.0001; and
177 mg/dL vs 123.9 mg/dL, P5.009).
The median number of risk factors, se-
rum HDL cholesterol levels, and the
number of vessels affected, anatomical
location and extent (focal or diffuse) of
CAD displayed no differences between
the 2 groups. In addition there was no
significant difference in the LVEF be-
tween the 2 groups. Similarly, the main
CAD treatment strategy was not signif-
icantly different between the 2 groups.

DISCUSSION

Despite the high prevalence of cer-
tain traditional risk factors for CAD
such as hypertension, smoking, and
obesity in Africans, earlier observational
and postmortem studies from South Af-
rica have indicated that CAD was rare

among Africans.3–7 Several reasons have
been postulated for this observation
such as low saturated fat consumption,
more physically active lifestyle and the
youthful nature of urban African pop-
ulations. Other factors postulated in-
clude: inherent ethnic immunity to de-
velopment of CAD; higher HDL cho-
lesterol levels among Africans; and pos-
sible less atherogenicity of certain risk
factors common to Africans such as hy-
pertension and obesity.4,5,21

Differences in biological character-
istics, clinical features, lesion morphol-
ogies, treatment strategies and outcomes
between African Americans and Cauca-
sians with CAD have been documented
in the United States. Not only do Af-
rican Americans have a higher preva-
lence of baseline coronary risk factors
but they also tend to have anatomical
and biological characteristics that have
the potential to influence pathophysi-
ology and clinical manifestations of ath-
erosclerosis in a different manner than
their Caucasian counterparts. These in-
clude heightened endogenous fibrinoly-
sis, higher prevalence of left ventricular
hypertrophy, increased occurrence of
single vessel disease with discrete un-
complicated lesion morphology, and a
high likelihood of sudden cardiac
death.14,23 In addition, African Ameri-
cans are less likely to receive thrombo-
lytic therapy or to undergo PCI or
CABG surgery.10,11,14 These differences

perhaps account for similar short-term
and higher long-term mortality in Af-
rican Americans compared to their Cau-
casian compatriots.10,14,23

Unlike the American experience, our
study demonstrates no significant differ-
ences between African and non-African
South African patients with regard to
certain presenting clinical characteristics
and some baseline coronary risk factors.
In addition, the overall burden of cor-
onary risk factors, anatomical location,
and extent of atherosclerosis were not
significantly different between our study
groups. The latter finding is in contrast
to a recent American observation that
demonstrated a higher atherosclerotic
burden in Caucasians compared to Af-
rican Americans and Hispanics.22 The
higher proportion of females and more
prevalence of hypertension in Africans
with significant CAD observed in this
study are in accordance with observa-
tions made in African Americans.10,14

Previous studies have shown that obesity
is common in African females both in
South Africa and in the United
States.5,21 It has been postulated that this
preponderance of females among Afri-
can patients with CAD could be due to
obesity-induced loss of protection nor-
mally afforded by higher serum HDL
cholesterol usually found in African pa-
tients.12,21,23 However, in this study both
serum HDL cholesterol levels and the
presence or absence of obesity were not
significantly different between African
and non-African patients.

Serum total cholesterol, LDL cho-
lesterol, and triglyceride levels were sig-
nificantly lower in African compared to
non-African patients. More importantly,
the median serum LDL cholesterol level
in the African patients was 100.5 mg/
dL prior to initiation of a cholesterol-
lowering diet or drug therapy. Numer-
ous studies have shown that serum cho-
lesterol levels of Africans are appreciably
lower than those for Whites. For ex-
ample, Pavan et al20 found significantly
lower serum cholesterol levels among
Africans from Tanzania compared to
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Brazilian and Italian Caucasians. Laks-
man et al12 found significantly higher se-
rum triglyceride levels in 622 Caucasian
(152.8 6 102.9 mg/dL) compared to
levels in 594 African (115.8 6 99.0 mg/
dL) hypertensive male US citizens. In
addition, Africans had significantly
higher serum HDL cholesterol levels, 52
6 14.0 mg/dL vs 45 6 11.0 mg/dL.
However, serum total cholesterol and
LDL cholesterol levels were not signifi-
cantly different between the 2 ethnic
groups. In South Africa, 3 community
surveys conducted by Seedat et al1,2,5

(from 1984 to 1987) among 778 Indi-
an, 458 African, and 396 English-speak-
ing Caucasian adults from Durban
found that 17% of the Indian and
27.8% of the Caucasian adults had se-
rum total cholesterol levels5251.4 mg/
dL. However, none of the Africans had
serum total cholesterol levels above 189
mg/dL.

Our findings have a number of im-
portant implications. First, the finding
of relatively low serum cholesterol levels
among African patients with established
CAD from developing countries raises
the issue of whether it is appropriate to
use the same serum cholesterol thresh-
olds recommended for cardiovascular
risk prevention in Western nations or
whether a different set of recommen-
dations should be developed for indi-
gent African patients in developing

countries. Available data on the value of
cholesterol-lowering drug therapy in
both primary and secondary prevention
are derived almost exclusively from co-
horts of patients who are Caucasians
from Western populations. Second, the
relatively low total and LDL cholesterol
levels found in these populations could
account for the relative rarity of CAD
among Africans from developing coun-
tries. There is also a remote possibility
that the few Africans who develop CAD
have some, as yet undetermined, genetic
susceptibility, which operates even when
the serum LDL cholesterol level is low.
Last, it appears that indigenous Africans
with CAD, while sharing a few charac-
teristics such as higher proportion of fe-
males affected and prevalence of hyper-
tension, do not have the same high cor-
onary risk factors burden as their Amer-
ican counterparts, perhaps accounting
for the disparity in the prevalence of
CAD in these African groups from the
2 continents. These hypotheses need to
be investigated further by appropriately
designed prospective studies.

Study Limitations
The present study is limited by a

number of factors. First, retrospective
analyses can be inherently biased. Sec-
ond, our sample size is small necessitat-
ing caution in the interpretation of our
findings. Third, the definition of race
can be subjective and often self-de-
scribed, ie, based on the opinion of the
patient, registering clerk, or admitting
physician. Fourth, as an acute phase re-
sponse serum cholesterol levels sampled
during the peri-infarction period are an
underestimate of the true serum choles-
terol level. Furthermore, different labo-
ratories can use different methods to
measure serum lipids making compari-
son of levels measured across countries
difficult. Fifth, the definition of obesity
was based on the subjective assessment
of the admitting physician and not on
calculation of the body mass index.
Sixth, angiographic evaluation of coro-
nary artery disease can underestimate

the extent of coronary artery disease as
intravascular ultrasound has taught us
that angiographic disease is just the tip
of an iceberg. Last, even within the
same institution, physicians vary in their
clinical judgments, practice, and level of
technical expertise, which makes com-
parison of the various outcome mea-
surements difficult.
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