CORONARY HEART DISEASE AND RISK FACTORS IN BLACK SOUTH AFRICANS:

A CASE-CONTROL STUDY

Background: Coronary heart disease (CHD)
was uncommon in Black people living in Africa
before 1970. Since then CHD risk factor levels
have increased, while CHD rates have re-
mained low.

Obijective: This case-control study aims to
assess the relationship between CHD and
known risk factors in urban Black South
Africans.

Methods: Eighty-nine cases with CHD and
356 controls attending the Kalafong hospital
were recruited between 1982 and 1986 and
followed up until 1994. Family and personal
medical histories were recorded, along with
a clinical examination and special investiga-
tions to assess risk factor profiles, clinical
presentation and target organ damage. The
relationship of the risk factors, target organ
damage, and the development of CHD was
assessed by using a stepwise multiple logistic
regression procedure.

Results: Far more cases than controls had
a family and personal medical history and risk
factors related to CHD. Those relating to the
development of CHD were family history of
myocardial infarction (odds ratio [OR] 17.29;
95% confidence interval [Cl] 5.48-54.51),
hypertension (OR 8.38, 95% Cl 3.66-19.17),
family history of hypertension (OR 4.33, 95%
Cl 2.21-8.52), low high-density lipoprotein
cholesterol/low-density lipoprotein cholesterol
ratio (OR 2.82, 95% Cl 1.24-7.22), and type 2
diabetes (OR 2.99, 95% CI 1.19-6.68). Hy-
percholesterolemia was marginally associated
(OR 2.53, 95% CI .92-6.89).

Conclusions: Evidence is provided that an
association exists between CHD and the major
risk factors for cardiovascular diseases in urban
Black South Africans. A relationship between
genetic factors and the development of CHD
was also identified in this population group.
(Ethn Dis. 2006;16:872-879)
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INTRODUCTION

Before 1970, coronary heart disease
(CHD) and other cardiovascular dis-
eases (CVD) were virtually unknown in
Black people in Africa, and prevalence
of risk factors was low.'™ This history is
in stark contrast with the high rates of
CHD in people of African descent
living in typically westernized/industri-
alized settings.””® During the latter part
of the 20th century, research showed
that as developing countries were un-
dergoing an epidemiologic transition,
chronic diseases in general, and CVD in
particular, were increasing.” This tran-
sition was associated with the adoption
of unhealthy lifestyles, such as smoking,
resulting in an ever-increasing preva-
lence of known CHD risk factors,”""
which predict CVD in African Amer-
icans.'>'? However, few data exist that
show the same relationship in Black
people living in Africa.

Although the caseload of Black
people in Africa with CHD has in-
creased since 1970, particularly in urban
settings, they may not be at risk for
CVD in the near future. Walker and
Sareli'® deduced in 1997 that, “The
global epidemic of cardiovascular dis-
eases predicted to occur early in the 21st
century is unlikely to have a significant
effect on the Black populations of
Africa, at least those dwelling in Sub-
Saharan Africa.” This statement came
irrespective of significant CVD risk
factor levels, which are now being
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The primary objective of this
report is to describe a case-
control study conducted in
urban Black South Africans to
assess the relationship between
CHD and its known risk
factors.

recorded in Black populations in
Africa.t>10

The primary objective of this report
is to describe a case-control study
conducted in urban Black South Afri-
cans to assess the relationship between
CHD and its known risk factors. A
post-hoc secondary objective is to
examine the relationship found between
the CHD risk factors and other athero-
sclerosis-related target organ damage in
the control group of this study.

METHODS

Setting

All the cases and controls lived in
the Black townships of Atteridgeville,
Saulsville, and Mamelodi outside Pre-
toria, South Africa. The Kalafong
hospital, a tertiary-level referral hospital,
serves the population of these three
townships. The inhabitants are mainly
of Pedi, Tswana, and Ndebele origin.

Data were collected from acute
myocardial infarction (MI) cases during
their hospitalization. The data for chron-
ic CHD patients were collected during
their outpatient visits or from patient
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Table 1.

Presentation and diagnosis of the 89 cases with coronary heart disease

Initial Diagnosis

Presenting Symptoms

Diagnostic Criteria

Serial ECG (Minnesota coding [MC])'”"'8
and cardiac enzymes levels

Acute myocardial
infarction (AMI)
(n=46)

Chest pain

Previous MI (n=25)  History of chest pain

typical of previous Ml

Chronic angina
(n=18)

History of chest pain

typical of angina pectoris

Q-waves: MC 1-1 to 1-3

Hyper-acute ST-segment changes: MC 9-2

ST-T-wave changes and non-Q waves: MC
4-1 to 4-4; 5-1 to 5-4; 6-4-1; 7-1-1;
7-1-2; 8-2-1

Serial elevated cardiac enzymes: CK;
CK-MB-fraction; LDH and LDH
isoenzymes |

Coronary angiogram confirmed CAD

Q waves: MC 1-1 to 1-3

Cardiac enzyme levels within normal limits

Coronary angiogram confirmed CAD

Non-Q waves: MC 4-1 to 4-4; 5-1 to 5-4

Cardiac enzyme levels within normal limits

Coronary angiogram confirmed CAD

ECG=electrocardiogram; CK=creatine kinase; LDH=lactate dehydrogenase; CAD=coronary artery disease.
Acute chest pain with AMI: severe chest pain across anterior chest wall lasting for =30 minutes.
Typical chest pain of angina: chest pain of effort lasting =10 minutes and relieved by sublingual nitrates and/or

rest.

files for previous admissions for acute
MI. Controls were matched to the cases
as soon as possible; data collection began
in 1982 and was completed in 1986.

CHD Cases

Eighty-nine Black people presented
at Kalafong with two or more World
Health Organization (WHO) criteria
for the diagnosis of CHD (international
classification of diseases codes 410 —
414)." Acute MI was diagnosed in 46
patients admitted for chest pain and who
were found to have typical serial electro-
cardiogram (ECG) changes and elevated
cardiac enzymes (Table 1)."® Coronary
angiograms confirmed the diagnosis dur-
ing their stay in the hospital.

Previous MI was diagnosed in 25
patients attending cardiac outpatient
clinics for follow-up after admission
for a previous MI and history similar
to the acute MI cases described above.
In addition, 18 patients with chronic
chest pain typical of angina pectoris and
positive ECGs according to the Minne-
sota code (MC) were entered.!”*? All
these patients had previous coronary
angiograms confirming coronary artery

disease (CAD).

Of the 89 cases, those deemed
clinically fit by a cardiologist underwent
a stress ECG test. Only 54 of these cases
completed this test to enable stress ECG

coding according to Selzer and Cohn,"”
which fulfilled the criteria for CAD (grade
II-V). As of 1994, 76 of these CHD
patients had died, and we could confirm
underlying CAD in 51 necropsies.*

Control Group

A control group of 356 Black people
was selected from the outpatients at-
tending Kalafong hospital for minor
complaints. Other controls without
medical complaints were voluntary par-
ticipants who were accompanying these
patients. They had no evidence of the
symptoms and signs of underlying
CHD. They presented with fewer than
two WHO criteria for the diagnosis of
CHD. All controls completed a stress
ECG and were classified either negative
(grade I) or doubtful (grade II) accord-
ing to the stress ECG criteria.'”'”*"**
The two study groups were matched
according to age, sex, and ethnicity. No
controls underwent a coronary angio-
gram. The case-to-control ratio was 1:4

(Table 2).

Table 2. Sociodemographic characteristics of cases and controls
CHD Cases Controls
Characteristics (n=89) (%) (n=356) (%) P value
Age in years* 28 to 91 26 to 85 519
54.3 (= 11.6) 53.6 (£ 11.7)

Age groups (years)
25 - 44 19.1 19.4 677
45 — 54 29.2 28.1
55 - 64 31.5 32.9
=65 20.2 19.7

Sex
Male 82.0 81.7 951
Female 18.0 18.3

Marital status
Married 80.9 81.5 .903
Single 19.1 18.5

Education
None 44.9 22.5 .0001
Primary school (1 — 7 years) 23.6 36.0
Secondary school (8 — 12 years) 27.0 33.4
Tertiary education 45 8.2
Duration of stay in study area

Years* 40.6 (£ 12.5) 43.1 (£ 11.3) 169
The Student t and Pearson chi-square tests were used to calculate P values.
* Range and/or mean (standard deviation).
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Questionnaires

A qualified doctor interviewed the
cases and controls with questionnaires
developed by WHO to collect demo-
graphic characteristics, such as age, sex,
and family history of CHD for first-,
second- and third-degree relatives.'” A
personal medical history inquired about
CHD risk factors and atherosclerosis-
related target organ damage. The Lon-
don School of Hygiene cardiovascular
questionnaire provided evidence of
chest pain on effort, possible previous
myocardial infarction, and intermittent
claudication.'” Smoking history was
similarly collected, and the duration
of smoking and the amount of
tobacco consumed was recorded to
calculate the pack-years of tobacco use
(number of cigarettes x years of smok-
ing/20).'7'®

Clinical Examination

The physical examination, also
based on WHO criteria, focused on
the cardiovascular system and included
clinical evaluation of the heart and
examination for signs of left ventricular
hypertrophy (LVH) or congestive car-
diac failure.'” An ophthalmologist con-
firmed the fundoscopic findings classi-
fied according to WHO criteria.'’

Peripheral vascular disease (PVD)
was diagnosed with a history of claudi-
cation.'” Criteria included absent or
diminished peripheral pulses on physi-
cal examination and the development of
claudication pain in the extremities
during the first two stages of the ECG
stress test.'”

The blood pressure (BP) of cases
and controls was measured by using
a mercury sphygmomanometer, accord-
ing to WHO guidelines.17 For an arm
circumference <33 cm, a standard cuff
was used, while a broad cuff was used
for those patients with a larger arm
circumference. The classification of
hypertension, stratification for risk,
and the presence of target organ disease

. . 17,1
were based on WHO criteria.!”"!®

874

Special Investigations

Standard 12-lead electrocardiograms
were recorded and classified according
to the MC of 1982 (WHO criteria).'” A
symptom-limited and/or 90% of the
predicted heart-rate response was used
to confirm or contest the possibility of
ischemia in the cases and controls
during a standardized ergometric pro-
cedure according to the Bruce Pro-
tocol.”? A treadmill was used for the
stress test, according to a simple graded
procedure.lg’22

Heights and weights of the cases and
controls were measured, and the body
mass index (BMI) was calculated as
weight in kilograms divided by height in
meters squared kg/m*>.** Urinary dip-
sticks were used to assess proteinuria,
glycosuria, and blood in the urine. The
urine sample was centrifuged, and the
pellet was examined, microscopically,
for red and white blood cells.

Fasting blood samples were collected
to determine multiparameter biochem-
ical profiles with a Technicon-SMA-11
multi-channel auto-analyzer, with the
necessary internal and external controls
according to Wellcome International
Quality Control. Serum glucose, serum
creatinine and urea levels, electrolytes,
liver function tests, and cardiac enzyme
levels were measured. The latter in-
cluded creatine kinase (CK), CK-MB-
fraction, lactate dehydrogenase (LDH),
and LDH isoenzyme I, according to the
GEMSTAR system and Helena Labor-
atoria.

The Boehringer-Mannheim enzy-
matic kits were used to measure total
cholesterol (TC), high-density lipopro-
tein cholesterol (HDLC), and triglycer-
ides (TG). The low-density lipoprotein
cholesterol (LDLC) level was calculated
by using the Friedewald equation.**

Statistical and
Analytical Methods

Categorical data are presented as
frequencies and percentages, while con-
tinuous data are reported as means and
standard deviations. Internationally ac-
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cepted WHO criteria are used to
identify the prevalence of risk factors
and target organ damage. Comparison
between cases and controls used chi-
square tests for categorical data and
tests for continuous data.

To address the primary objective of
the study, a stepwise multiple logistic
regression analysis was used to deter-
mine the association between CHD
outcome and major risk factors and
other related variables. The variables
were family histories of diabetes, hyper-
tension, stroke, and myocardial infarc-
tion; a personal history of diabetes,
hypertension, stroke, or peripheral vas-
cular disease; all fasting lipid-related
measurements; an elevated BP; fasting
blood glucose =7 mmol/L; BMI; to-
bacco pack-years; sex; and age >55
years. The second objective was achieved
by conducting logistic regression analy-
ses in the control group (ie, those
without CHD), after categorizing them
with or without target organ damage
according to the same variables.

The diagnosis of hypertension ac-
cording to WHO criteria was confirmed
with a BP reading of =140/90 mm Hg
on three or more occasions and/or being
on appropriate antihypertension medi-
cation.'”'®% The averages of three
measurements were analyzed.

The diagnosis of type 2 diabetes
mellitus was confirmed by using WHO
criteria adopted for South Africa, with
the following cutoff points: a fasting
glucose level =7 mmol/L and/or a non-
fasting (random) blood glucose level
=11.1 mmol/L and/or the use of anti-
diabetes medication with a clinical his-
tory of type 2 diabetes.”® Retinopathy
was categorized according to the Keith
Wagener Barker classification, and =Gr
IT retinopathy was considered abnor-
mal.”’

The diagnosis of LVH was defined
by clinical examination of the apical
impulse, outside the mid-clavicular line,
below and/or lateral to the fifth in-
tercostal space confirmed by ECG MC
3-1, MC 3-3, and MC 3-4 when both



were present.”"*> Additional confirma-
tion of LVH included the following:
chest radiograph showing a cardiotho-
racic ratio >50% and echocardiograph-
ic LV mass =294 ¢ in males and
=198 g in females."”

The diagnosis of renal target organ
damage was confirmed by two or more
of the following: proteinuria and/or
hematuria with associated serum urea
levels =6 mmol/L, serum uric acid
levels >.35 pmmol/L, and serum cre-
atinine levels =97 mmol/L on more
than one occasion.'”

Calculation of the absolute risk of
having an MI or acute CHD incident
within 10 years in individuals without
CHD was done by using a point system
(weights) that was developed by the
Framingham study for certain risk
factor categories for the control group.?®
Because the CHD cases had confirmed
evidence of underlying coronary artery
disease, their risk scores were adjusted
with a conservative one per convention-

al risk factor.?®

Ethical Considerations

The ethical committee of the Uni-
versity of Pretoria approved the pro-
tocol. All CHD cases and controls
provided written informed consent to
enter into the study.

RESULTS

The sociodemographic characteris-
tics of the 89 cases and 356 controls are
shown in Table 2. The two groups were
similar, with the exception of higher
education levels in the control group. A
univariate analysis of the variables,
which contributed significantly to the
development of CHD, as identified
during a multiple logistic regression
procedure, appears in Table 3. The
family histories of the CHD cases show
significantly higher rates of the major
risk factors and manifestations of CVD.
This group also reported significantly
higher personal histories of CVD risk
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Table 3. The clinical presentation and risk factors that contributed significantly to

the development of CHD

CHD cases Controls
Variables (n=89) (%) (n=356) (%) P value*
Family history
Diabetes 27.0 4.8 <.0001
Hypertension 62.9 13.8 <.0001
Cerebrovascular disease (stroke) 12.4 2.5 <.0001
Myocardial infarction 33.7 1.4 <.0001
Personal medical history and clinical signs
Diabetes mellitus 27.0 3.4 <.0001
Hypertension 88.8 20.2 <.0001
Cerebrovascular disease 14.6 .8 <.0001
Peripheral vascular disease 16.9 .8 <.0001
Arcus cornealis 67.4 22.5 <.0001
Dorsalis pedis and/or tibialis posterior pulse absent 53.9 12.4 <.0001
Body weight in kgt 75.1 (£11.8) 74.4 (= 10.6) 6201
Height in meterst 1.69 (= .6) 1.69 (= .6) .6830
Some special investigations
Proteinuria 66.3 17.7 <.0001
Glycosuria 31.5 6.5 <.0001
Blood urea =6.0 mmol/L 32.6 23.4 .0533
Blood creatinine =97 umol/L 50.0 12.9 <.0001
Target organ damage
Red blood cells in urine 21.7 10.2 .01
White blood cells in urine 31.0 17.4 .005
Renal target organ damaget 67.4 17.1 <.0001
Left ventricular hypertrophy8 83.2 13.8 <.0001
=Grade Il retinopathy (KWB)| | 95.5 30.6 <.0001
Peripheral vascular disease 50.6 14.3 <.0001
Claudication 57.3 3.7 <.0001

* The Fisher exact and chi-square tests were used to calculate P values.

T Mean (standard deviation).

t Defined as having at least one finding of proteinuria, hematuria, raised serum urea and/or creatinine.
§ Defined as having an electrocardiogram with Minnesota coding 3-1, 3-3, or 3-4 and/or a displaced apical

impulse on clinical examination.

| | KWB is the Keith-Wagener-Barker classification used to classify =Gr. | ophthalmologist-confirmed retinopathy.
9 Defined as having at least one finding of absent peripheral pulses and/or claudication during an ECG stress test.

CHD=coronary heart disease; ECG=electrocardiogram.

factors and related conditions. The
indirect evidence of major risk factors
(hypertension and type 2 diabetes) as
well as target organ damage (LVH, renal
target organ damage, and PVD) was
confirmed at necropsy. The latter also
provided evidence of poorly controlled
CHD risk factors during the lifetime of
the CHD patients. In addition, 33% of
the cases and 7.6% of the controls had
elevated cholesterol levels (=6.5 mmol/
L). All cases and controls had triglycer-
ide levels <4.5 mmol/L and were thus
included in the LDLC calculation.

The CHD risk factor patterns of the
cases and controls are shown in Table 4.
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All these risk factors occurred more
frequently in the cases than in the
controls, with the exception of over-
weight and obesity. Although not
statistically significant, 80% of females
and 29% of males in both study groups
had BMIs =25 kg/m2 (data not
shown). A significantly higher Framing-
ham total CVD risk score was calculated
for the cases compared to the controls.

The post-hoc secondary regression
analysis of target organ damage in the
control group, displayed in Table 5,
found that LVH was associated with
hypertension, male sex, and family
histories of type 2 diabetes and MI.
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Table 4. Coronary heart disease (CHD) risk factors in cases and controls

CHD cases Controls
Variables (n=89) (%) (n=356) (%) P value*
Systolic BP in mm Hgt 169.0 (£ 26.0) 146.0 (£ 21.0) <.0001
Diastolic BP in mm Hg: (Korotkoff IV)T ~ 110.0 (* 16.0) 93.0 (£ 12.0) <.0001
(Korotkoff V)T 98.0 (= 17.0) 84.0 (= 12.0) <.0001
Hypertension: BP =140/90 mm Hg

and/or antihypertensive medication 95.5 71.7 <.0001
Hypertension: BP =160/95 mm Hg

and/or antihypertensive medication 46.1 10.7 <.0001
Total serum cholesterol (TC) in mmol/

Lt 6.1 (£ 1.2) 5.4 (% .8 <.0001
TC =5 mmol/L 81.8 61.8 <.0001
TC =6.5 mmol/L 33.0 7.6 <.0001
HDLC in mmol/Lt 1.05 (= .3) 1.2(x.3) <.0001
HDLC =1.2 mmol/L 74.2 44.6 <.0001
Triglyceride in mmol/Lt 1.75 (= 1.1) 1.4 (£ .8) .0034
LDLC in mmol/Lt 4.7 (£ 1.2) 3.9 (% .9 <.0001
LDLC =3 mmol/L 95.5 83.7 <.0001
LDLC =4 mmol/L 69.3 39.0 <.0001
HDLC:TC ratio as %t 17.3 (£ 2.8) 22.6 (£ 3.9) <.0012
HDLC:TC ratio <25% 88.8 66.6 <.0001
HDLC:LDLC ratio as %t 223 (= 3.4) 31.3 (£ 3.7) <.0001
HDLC:LDLC ratio <20% 44.9 11.2 <.0001
Patients who ever smoked tobacco

regularly 79.8 38.2 <.0001
Patients who ever smoked in past but

quit 24.7 12.9 .0236
Patients who never smoked tobacco 20.2 60.3 <.0001
Pack-years (of ever smokers)t 16.5 (* 15.6) 6.7 (= 13.0) <.0001
Years of smoking (of ever smokers)t 23.8 (x£ 17.5) 8.6 (= 13.0) <.0001
Fasting blood glucose in mmol/Lt 7.3 (= 4.2) 5.5 (= 1.2) <.0001
Diagnosis of type 2 diabetes mellitus:

Fasting glucose =7 mmol/L 31.5 5.9 <.0001
Body mass index (BMI) (kg/mz) 26.4 (£3.7) 26.1 (£ 3.3) 4538
BMI =25 kg/m? 38.2 36.8 .8078
BMI =30 kg/m? 8.9 7.9 6697
Framingham total CVD risk scoret 14.9 (* 3.4) 7.5 (= 3.6) <.0001
Predicted 10-year CHD mortality as %

(Framingham) 53.0 9.0 <.0001

* Fisher exact, chi-square, Student, and Welch t tests were used to calculate P values.

t Mean (standard deviation).

BP=blood pressure; LDLC=low-density lipoprotein cholesterol; HDLC=high-density lipoprotein cholesterol;

CVD=cardiovascular disease.

Retinopathy was significantly associated
with a family history of stroke, hyper-
tension, and type 2 diabetes and in-
versely associated with HDLC levels.
PVD was significantly associated with
elevated TC levels = 6.5 mmol/L,
hypertension and family history of
type 2 diabetes, and age >55 years.
Renal TOD was significantly associated
with family history of stroke and
hypertension and marginally with age
>55, male sex, and pack-years of
smoking.
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DISCUSSION

These data show that the known
major CHD risk factors commonly
found in Caucasians are independently
associated with having CHD in Black
South Africans. Family histories of MI
and hypertension were strong predictors
of CHD. Therefore, genetic factors may
play a role in the predisposition of this
community to develop CHD.

Furthermore, the risk factors and
family histories were associated with
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These data show that the
known major CHD risk
Jactors commonly found in
Caucasians are independently
associated with having CHD
in Black South Africans.

target organ damage of the eyes,
kidneys, and peripheral vessels and with
LVH also in the control group, who
were free of CHD. The presence of
these major CHD risk factors and the
genetic influences along with type 2
diabetes and smoking seemed to con-
tribute significantly to the development
of CHD and target organ damage,
similar to data reported in African
Americans with confirmed CHD.'*"?
These findings finally challenge the
notion that Black people of Africa are
“immune” to CHD.

The low CHD rates reported in
Black people of Africa could be ascribed
to previously low prevalence rates of the
known CHD risk factors. Alternatively,
observations could have been made
during the extended period of recently
raised levels of risk factors and before
the development of extensive athero-
sclerosis that is necessary for CHD
and related target organ damage to
emerge.

In a recent publication by Leeder et
al,”” in people of working age (35 —
64 years), CVD mortality rates in South
Africa in 2000 had already increased to
levels higher than those found in the
United States and Portugal. The report
also shows that the projected CVD
mortality in South Africa for this age
group will increase by 41% between
2000 and 2030.*° These premature
deaths will have a major impact on the
country, which at the same time will
have to deal with the HIV/AIDS
pandemic.
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Table 5. The stepwise multiple logistic regression analyses of the relationship
between known risk factors and coronary heart disease and target organ damage.
(Risk factors that contributed to the area under the ROC curves are shown.)

Odds Ratio 95% Cl P value
Primary analysis (89 cases; 356 controls)
Coronary heart disease Area under the ROC curve =.9268
Family history of myocardial infarction 17.29 5.48-54.51 <.0001
Hypertension (BP =140/90 mm Hg and/or
treatment) 8.38 3.66-19.17 <.0001
Family history of hypertension 4.33 2.21-8.52 <.0001
Ratio of HDLC:LDLC = 20% 2.82 1.24-7.22 .0157
Type 2 diabetes (fasting glucose =7 mmol/L and/or
treatment) 2.99 1.19-6.68 .0184
Hypercholesterolemia (TC =6.5 mmol/L) 2.53 .92-6.89 .0692
Tobacco pack-years 1.02 .99-1.04 1407

Post-hoc secondary regression analyses (356 controls)

Left ventricular hypertrophy (49 with, 307 without LVH) Area under the ROC curve =.7159

Hypertension

Family history of myocardial infarction
Men compared to women

Family history of diabetes

=Gr 2 retinopathy (109 with, 247 without retinopathy) Area under the ROC curve =.8104

Family history of stroke
Hypertension

Type 2 diabetes

Family history of diabetes
Age >55 years

HDLC <1.2 mmol/L
Tobacco pack-years

Men compared to women

Peripheral vascular disease (51 with, 305 without PVD) Area under the ROC curve=.7873

Hypercholesterolemia
Hypertension

Family history of diabetes
Age >55 years

HDLC <1.2 mmol/L
HDLC:LDLC ratio <20%

4.27 2.25-8.08 <.0001
3.87 .57-26.09 1652
3.19 1.07-9.51 .0386
3.07 .98-9.63 .0543
6.61 1.13-38.71 .0369
5.64 3.23-9.86 <.0001
4.16 1.29-13.40 .0175
2.96 .90-9.78 .0742
2.33 1.35-4.03 .0024
1.80 1.05-3.11 .0348
1.02 .99-1.04 1459

.59 .30-1.18 1393
8.63 2.74-27.15 <.0001
4.09 2.11-7.93 <.0001
3.22 .92-1.33 .0681
2.47 1.25-4.93 .0106
1.67 .82-3.39 1568

22 .06-.84 .0275

Renal target organ damage (61 with, 295 without renal damage) Area under the ROC curve

=.6983

Family history of stroke
Hypertension

Men compared to women
Age >55 years

Tobacco pack years
Hypercholesterolemia

3.37 .74-15.44 1182
3.14 1.69-5.82 <.0001
1.89 .84-4.26 1218
1.57 .87-2.81 126
.96 .92-1.00 .0092
31 .07-1.39 1275

ROC=receiver operator characteristic; Cl=confidence interval; BP=blood pressure; HDLC=high-density
lipoprotein cholesterol; LDLC=low-density lipoprotein cholesterol; TC=total cholesterol; PVD=peripheral

vascular disease.

Approximately 80% of the cases
included in this study were younger
than 65 years and fell within the
working-age group (Table 2); most
came from a low socioeconomic back-
ground with limited education. This

finding questions the common myth
that CHD occurs predominantly in the
wealthier sector of society in low- or
middle-income countries.>”

High levels of the major risk factors,

such as hypertension, hypercholesterol-
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emia, diabetes, and the use of tobacco,
are shown in the CHD cases. In
addition, these data identify poor levels
of control for manageable major CHD
risk factors in patients who attend
hospital. Inadequate care of the major
risk factors in these patients could have
been longstanding, as reflected by the
high levels of target organ damage. This
finding is of great concern in patients
admitted to the hospital after suffering
an MI or chronic angina.

The inadequate management of
CHD risk factors has also been found
in community-based surveys in South
Africa.?®®! Therefore, an intervention
to prevent these risk factors is urgently
needed in the Black community of
South Africa to avert the projected
CVD mortality patterns.

The results of the stepwise multiple
logistic regression analyses shown in
Table 5 provide a predictive model for
CHD based on the most important risk
factors. These suggest that genetic
factors represented by the strong associ-
ation between family history of MI or
hypertension and CHD may be impor-
tant in Black South Africans. Lack of
significant association between smoking
pack-years and CHD could be the result
of the low levels of exposure to tobacco
in these patients (Table 4). However,
these are not definite epidemiologic
models that fully describe the degree
of association between risk factors and
CHD. To develop such models would
require a detailed exploration of all the
other possible confounders in this
population and those described in the
literature.

Limitations of this study require
consideration in interpreting the data.
The CHD patients were defined as
those having a confirmed angiography
diagnosis, and most had had an acute or
previous ML Therefore, they were likely
to have had severe disease and not been
representative of the spectrum of CHD
among Black South Africans. On the
other hand, a diagnosis of CHD in the
controls was excluded because of absent
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signs and symptoms and negative stress
ECG testing. Possibly some of the
controls could have had clinically occult
CHD, causing biased study results.
Most of the exposure variables were
relatively objective measures. However,
some exposures, ie, a family history of
CHD, could have been prone to recall
bias, depending on whether or not the
subject had CHD. The data are =20
years old, limiting applicability to
current populations. However, very
little data show this
between risk factors and CHD to
allow for publication of the data.

association

Furthermore, the findings are similar
to those reported by the INTER-
HEART study that was conducted in
nine African countries.’®> The results
from a case-control study may further
be limited because of biases resulting
from the selection of the study
subjects, the collection of covariates,
and the possibility of unmeasured con-
founding.

The data presented here should alert
health policy makers in South Africa
and elsewhere that an epidemic of CHD
and other atherosclerosis-related CVD
could become manifest in the first half
of the twenty-first century. If the
projections by Leeder et al*® that CVD
will increase dramatically by 2030 are
correct, this epidemic will have an
impact on the population and the
economy of South Africa that will
strongly aggravate that of the current
HIV/AIDS pandemic.
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