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Hypertension is more prevalent and severe in
African descendent populations living outside
Africa than in any other population. Given this
greater burden of hypertension in blacks, it is
increasingly necessary to refine strategies to prevent
the disorder as well as improve its treatment and
control. This review assesses results from clinical
trials on lifestyle and pharmacologic interventions
to identify which approaches most effectively pre-
vent adverse hypertension-related outcomes in
African descendent populations. The Dietary
Approaches to Stop Hypertension (DASH) study
provided evidence that a carefully controlled diet
rich in fruits, vegetables, low-fat dairy foods, and
reduced in saturated fat, total fat, and cholesterol
(i.e., the DASH diet) reduces blood pressure in
blacks and is well accepted. The combination of the
DASH diet with reduction in dietary sodium below
100 mmol/d may provide a reduction in blood pres-
sure beyond that reached by the DASH diet alone.
Physical exercise and interventions to reduce psy-

chological stress may also reduce blood pressure in
blacks. Strong evidence from numerous studies is a
compelling argument for continuing to recommend
diuretics and β blockers as first-line antihyperten-
sive therapy for persons of all races. Some new
studies also favor angiotensin-converting enzyme
inhibitors as first-line antihypertensive drugs. The
African American Study of Kidney Disease and
Hypertension provided evidence that an
angiotensin-converting enzyme inhibitor-based
treatment program is more beneficial than calcium
channel blockers and β blockers in reducing the
progression of renal failure in blacks with hyperten-
sive nephropathy. Studies in patients with diabetes
have also shown evidence that both angiotensin-
converting enzyme inhibitors and angiotensin recep-
tor antagonists are more effective than other classes
of antihypertensives in reducing adverse renal
events. Studies to evaluate the effects of the new
antihypertensives in improving outcomes in blacks
living outside the United States are needed. 
(J Clin Hypertens. 2003;5:393–401) 
©2003 Le Jacq Communications, Inc.

Epidemiologic studies have shown that the preva-
lence of hypertension is higher among blacks

than among whites.1,2 The racial difference is even
more remarkable for the most severe forms and com-
plications of hypertension.3–5 Malignant hyperten-
sion, an easily preventable complication of high
blood pressure, is still frequent in some African
descendent populations.6,7 The excess risk of hyper-
tension and related complications in blacks (com-
pared with whites) has been described in studies
from Europe, North America, the Bahamas, and
South America.1,8–11 The studies that are more con-
sistent regarding the black-white difference in hyper-
tension, however, are those from the United States
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and Brazil, the countries with the largest African
descendent populations outside Africa. 

Table I summarizes data from two studies1,9 that
compared the prevalence of hypertension in blacks
and whites. One study, the Hypertension Detection
and Follow-Up Program (HDFP),1 was conducted in
14 US communities and the other in the city of São
Paulo, Brazil.9 In the US study, the prevalence of
hypertension as defined by a diastolic blood pressure
(DBP) ≥95 mm Hg was approximately 2.3-times
higher in blacks than in whites. In Brazil, the percent-
age of workers with DBP ≥95 mm Hg was almost
twice as high in blacks than in whites. In both studies,
the black-white prevalence ratio of hypertension
increased when higher cut points were used for DBP.

These racial disparities in hypertension, observed
for different societies in the Western hemisphere,
point to the need to refine strategies to both prevent
hypertension and improve its control in popula-
tions of African descent. Toward this end, the cur-
rent review assesses results from clinical trials on
lifestyle and pharmacologic interventions in order
to identify approaches deserving a greater emphasis
in the treatment of hypertension in blacks.

LIFESTYLE MODIFICATION
Lifestyles such as poor dietary habits, excess alco-
hol consumption, and lack of exercise have been
associated with hypertension.12–15 A greater
emphasis on lifestyle modification in blacks is jus-
tifiable. Blacks (compared with whites), for exam-
ple, have a higher prevalence of obesity and lower
dietary intakes of potassium.16,17

Several intervention studies have been devel-
oped to assess the efficacy of lifestyle modifica-
tion in reducing blood pressure levels. Results of
studies on dietary intervention, weight loss, phys-
ical exercise, reduction of excessive alcohol con-
sumption, and control of psychologic stress are
described below. 

The DASH Diet 
The Dietary Approaches to Stop Hypertension
(DASH) study18 was a randomized, controlled clinical
trial developed to assess the effects of dietary patterns
on blood pressure. Participants were assigned to con-
sume either a diet typical of intake in the United States
or a controlled diet rich in fruits, vegetables, low-fat
dairy foods, and reduced in saturated fat, total fat, and
cholesterol (i.e., the DASH diet). All food was provid-
ed. The daily intake of potassium provided by the
DASH diet was higher than the average intake in the
United States. A total of 459 adults with systolic blood
pressure (SBP) <160 mm Hg and DBP 80–95 mm Hg
were enrolled. Blacks comprised approximately 60%
of the sample.18 The DASH diet significantly reduced
both the SBP and DBP. Among blacks, the DASH diet
was associated with a blood pressure decrease of
6.9/3.7 mm Hg (p<0.001). Among whites, blood pres-
sure decreased by 3.3/2.4 mm Hg (p<0.01). In blacks,
but not in whites, the decrease in blood pressure (both
SBP and DBP) was statistically significant among both
hypertensive and normotensive participants. Thus, a
stronger beneficial effect of the DASH diet was
observed for blacks. The DASH study provided evi-
dence that a diet rich in fruits, vegetables, and low-fat
dairy foods and reduced in saturated fat, total fat, and
cholesterol not only reduces blood pressure in blacks,
but is also accepted by them.19 However, it is impor-
tant to re-emphasize that the DASH study provided
participants with all of their food and was carefully
controlled. Thus the impressive results observed in the
group that received the DASH diet may not be gener-
alized to clinical practice. 

Dietary Sodium Reduction 
Hypertensive patients who succeed in reducing dietary
sodium intake generally require fewer antihyperten-
sive drugs.20 In patients on angiotensin-converting
enzyme (ACE) inhibitors, reduction in dietary sodium
was found to be as effective as a thiazide diuretic in

THE JOURNAL OF CLINICAL HYPERTENSION VOL. V  NO. VI  NOVEMBER/DECEMBER 2003394

Table I. Prevalence of Hypertension Between Blacks and Whites

PREVALENCE OF
HYPERTENSION (%)

STUDY SETTING
DBP TO DEFINE
HYPERTENSION BLACKS WHITES PR

≥95 24.9 10.8 2.3Hypertension Detection and
Follow-up Program United States

≥115 3.9 0.7 5.6

≥90 29.2 16.7 1.8
Hypertension in Brazilian Workers São Paulo,

Brazil ≥105* 11.7 3.3 3.5

DBP=diastolic blood pressure; PR=prevelance ratio; *analysis restricted to men



lowering blood pressure and has the additional advan-
tage of preventing hypokalemia.21

A randomized clinical trial22 was conducted in
412 participants (57% blacks) to assess the effects of
different levels of sodium in conjunction with the
DASH diet. The reduction in sodium intake from the
current recommended level of 100 mmol/d to a tar-
get level of 50 mmol/d, in conjunction with the
DASH diet, led to a mean reduction in SBP of 7.1
mm Hg and 11.5 mm Hg in normotensive and
hypertensive participants, respectively. The conclu-
sion was that the reduction in sodium intake below
100 mmol/d caused reduction in the blood pressure
beyond that produced by the DASH diet alone.
Importantly, this effect was independent of the pres-
ence of hypertension, race, and gender. However, this
level of sodium restriction (i.e., 50 mmol/d) may be
difficult to achieve in large numbers of subjects.

Supplementation of Potassium 
Evidence from randomized clinical trials also suggests
that potassium supplementation reduces blood pres-
sure, and the results are more striking in blacks.23

Moreover, the increase of dietary intake of potassium
in blacks was found to attenuate the increase in blood
pressure induced by mental stress.24 These findings
emphasize the importance of maintaining an adequate
intake of potassium for controlling high blood pres-
sure; this may be particularly important for blacks.
The current recommendation is a daily potassium
intake of approximately 90 mmol/d.25 A study in
hypertensive men found that the average 24-hour
potassium excretion was only 45 mEq among 407
black and 73 mEq among 216 white participants.17

Physical Exercise and Psychological Stress
In a randomized clinical trial that enrolled black
Americans with stage 3 hypertension, aerobic exercise
of moderate intensity was associated with a significant
decrease in blood pressure.26 Moreover, after 16 weeks
of exercise, significant reductions in the thickness of
the interventricular septum, in the left ventricular
mass, and in left ventricular index were observed only
in the group assigned to aerobic exercise.

Studies have been conducted to assess the efficacy
of techniques directed at stress reduction in control-
ling blood pressure in blacks. Some of the more prom-
ising results are from trials on transcendental medita-
tion.27,28 The use of this technique has resulted in sig-
nificant reductions in blood pressure and regression in
left ventricular hypertrophy. In a randomized, con-
trolled, single-blind trial28 with 3 months of follow-up
that enrolled 213 African Americans, transcendental
meditation led to a mean reduction in SBP and DBP

of 10.7 mm Hg and 6.4 mm Hg, respectively. Since
the studies on physical exercise and transcendental
meditation were short-term trials (2–6 months) and
usually involved small number of subjects, it is not
clear if these interventions can effectively control
hypertension for longer periods. 

Alcohol Consumption 
The Pitt County Study,29 a prospective cohort study
among 970 blacks aged 25–50 years at baseline in
1988, found that changes in the drinking status (i.e.,
from abstainer to drinker) during a 5-year follow-up
period was associated with a larger increase in blood
pressure. The SBP increase among former abstainers
who initiated alcohol consumption was 6.2 mm Hg
greater than the increase observed for continued
abstainers. Another prospective cohort study30 of 6817
white and 1320 black participants aged 45–64 years
was developed in four communities in the United States
to assess the risk of hypertension associated with alco-
hol consumption. Baseline data were collected from
1987–1989. For black men, the odds of being hyper-
tensive (adjusted for age, body mass index, education,
physical activity, and diabetes) among heavy drinkers
(i.e., >3 drinks per day) were more than two times
higher than the odds among those who have not con-
sumed alcohol during 6 years of follow-up (odds ratio
[OR], 2.3; 95% confidence interval [CI], 1.1–4.9). The
consumption of low to moderate amounts of alcohol
(≤3 drinks per day) was also significantly associated
with an increased risk of hypertension among black
men (adjusted OR, 1.7; 95% CI, 1.1–2.6). A recent
meta-analysis31 that included 15 randomized clinical
trials showed that reduction in alcohol consumption is
efficacious in controlling high blood pressure. Overall,
alcohol reduction was associated with a significant
reduction of 3.3 mm Hg in SBP and 2.0 mm Hg in
DBP. Although the trials included in the meta-analysis
were targeted to predominantly white populations, the
results support a greater emphasis on interventions to
reduce excessive alcohol consumption in populations at
high risk of hypertension and related complications,
such as African Americans. 

Weight Loss 
Obesity is more prevalent in black than in white
Americans and is considered one important contrib-
utor to the racial gap in hypertension.16 Studies that
enrolled blacks give support to weight loss as effica-
cious in controlling high blood pressure in over-
weight hypertensives and improving the response to
pharmacologic interventions. The Trial of
Antihypertensive Interventions and Management32

enrolled 587 persons (33% blacks) with a mean age
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of 48 years to assess the long-term benefit of weight
loss to control blood pressure. Participants were at
110%–160% of ideal weight and had mean DBPs
between 90–100 mm Hg. They were randomized to
a usual diet or to a weight loss diet and within each
diet group to placebo, chlorthalidone (25 mg/d), or
atenolol (50 mg/d). The need for additional antihy-
pertensive medications to maintain DBP <90 mm Hg
was considered treatment failure. Long-term weight
loss was associated with an ≈23% reduction in treat-
ment failure compared with those receiving placebo
or low-dose thiazide diuretics or a β blocker. In a
substudy of the Hypertension Optimal Treatment
(HOT) study,33 102 patients (41 blacks) who had a
body mass index ≥27 kg/m2 were randomized to a
weight loss group (32 whites, 19 blacks) or to a con-
trol group (29 whites, 22 blacks). The patients who
were also randomized to the weight loss group used
a significantly smaller number of medication steps to
reach target blood pressure.

PHARMACOLOGIC INTERVENTIONS 
Because blacks are at higher risk for hypertension and
its complications, they may require more medications to
control blood pressure than whites. Three issues should
be taken into account when considering pharmacologic
interventions for a specific patient: 1) when to introduce
antihypertensive drugs; 2) what type of antihypertensive
or combination of drugs should be used; and 3) what is
the target blood pressure goal that provides optimal
protection against end-organ damage. 

When to Start Pharmacologic Interventions 
The current evidence supports the initiation of phar-
macologic treatment for stage 1 hypertension (i.e.,
blood pressure of 140–159/90–99 mm Hg) in the pres-
ence of target organ damage or clinical cardiovascular
disease, i.e., left ventricular hypertrophy, angina or
prior myocardial infarction, prior coronary revascular-
ization, heart failure, stroke, nephropathy, peripheral
arterial disease, retinopathy. Considering the higher
risk of target organ damage/clinical cardiovascular dis-
ease in blacks, it is expected that a large fraction of
blacks at stage 1 will meet this recommendation to ini-
tiate pharmacologic treatment in addition to lifestyle
modifications. Pharmacologic treatment should also be
introduced for stage 1 hypertensives in the presence of
risk factors for target organ complications (i.e., smok-
ing, dyslipidemia, diabetes mellitus, age >60 years,
male gender, and postmenopausal women) when blood
pressure is not reduced to levels ≈130/85 mm Hg with
lifestyle modification.25 For adults with hypertension at
stages 2 or 3 (blood pressure ≥160/≥100 mm Hg), drug
therapy should be promptly introduced.25

Antihypertensive Regimen 
Studies that compare racial differences in the
response to different classes of antihypertensive
drugs used as monotherapy have been used as evi-
dence to support recommendations about which
drugs should be prescribed for blacks with hyper-
tension. These studies have shown that the antihy-
pertensive response to β blockers and ACE
inhibitors, when used as monotherapy, is less for
blacks than for whites. It should be noted, howev-
er, that the response to specific antihypertensive
medications varies a great deal among individuals
of any race. Moreover, combinations of drugs such
as a diuretic with a β blocker or an ACE inhibitor
with a diuretic narrow or eliminate racial differ-
ences in blood pressure reduction.34,35 It is also
worth noting that, although the capacity to reduce
blood pressure is important in the selection of an
antihypertensive drug, it may not be the final
answer regarding the actual contribution of the
drug to reduce the risk of adverse outcomes caused
by uncontrolled hypertension. 

Studies in predominantly white populations
(e.g., the Captopril Prevention Project [CAPPP],36

International Nifedipine GITS study: Intervention
as a Goal in Hypertension Treatment [INSIGHT],37

Nordic Diltiazem [NORDIL] Study,38 Swedish Trial
in Old Patients with Hypertension [STOP-2]39)
were developed to compare newer antihyperten-
sives, such as calcium channel blockers [CCBs] and
ACE inhibitors, with thiazide diuretics and β block-
ers regarding their effects on reducing the risk of
hypertension-related cardiovascular outcomes.36–39

In general the risks of cardiovascular outcomes
were found to be similar between regimens based
on newer  antihypertensives (i.e., CCBs and ACE
inhibitors) and older antihypertensives (i.e., thi-
azide diuretics and β blockers). 

More recently, clinical trials have been developed
with emphasis on black populations to compare
outcomes between antihypertensive regimens. One
of these trials, the African American Study of
Kidney Disease and Hypertension (AASK),40,41 was
specifically designed to study blacks with hyperten-
sive nephropathy and renal insufficiency, without
evidence of accelerated or malignant hypertension
within 6 months. Another recent study, the
Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT),42 was
designed to have an adequate representation of
blacks with hypertension, the objective being to
compare the results of treatment initiated with a
diuretic to a CCB, ACE inhibitor, or α blocker on
the risk of cardiovascular outcomes. 
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The African American Study of Kidney Disease and
Hypertension (AASK). The AASK40,41 was designed
as a randomized clinical trial to compare the progres-
sion of hypertensive kidney disease among treatment
regimens initiated with one of three antihypertensive
drug classes: β blocker (metoprolol), CCB (amlodip-
ine), or an ACE inhibitor (ramipril) and also to com-
pare outcomes of two blood pressure goals: mean
arterial pressure (MAP) <92 mm Hg (blood pressure,
128/79 mm Hg) and MAP of 102–107 mm Hg
(blood pressure, 140/90 mm Hg). If the blood pres-
sure goal was not achieved while the participants
were taking one of the three study drugs, additional
unmasked drugs were added in the following recom-
mended order: furosemide, doxazosin mesylate, cloni-
dine hydrochloride, hydralazine hydrochloride, and
minoxidil. The 1094 participants were African
Americans with ages between 18–70 years. All ran-
domized patients met the clinical criteria for hyper-
tensive renal disease and had a glomerular filtration
rate (GFR) ranging from 20–65 mL/min/1.73 m2. To
date, AASK is the largest clinical trial developed to
assess renal outcomes in patients with hypertensive
nephropathy. Another important characteristic of the
AASK is that it is the first clinical trial with sufficient
sample size to evaluate the effects of inhibition of the
renin-angiotensin-aldosterone system in blacks. 

An interim analysis of AASK was published40 after
discontinuation of the amlodipine arm due to the
observation that the decline in mean GFR was slower
and the risk of three outcomes (reduction in GFR by
50% or by 25 mL/min/1.73 m2, end-stage renal disease
[ESRD], or death) was smaller for patients allocated to
the ramipril- and metoprolol-based treatment groups
than for those patients allocated to the amlodipine-
based treatment group. Among patients with an esti-
mated level of proteinuria >300 mg/d, the ACE
inhibitor group had a 36% slower mean decline in
GFR over 3 years (p=0.006). As shown in the Figure,
the cumulative risk of renal events and death was lower
in the ramipril-based treatment group than in the
amlodipine-based treatment group. The adjusted risk
reduction was 38% (p=0.005) for the composite index
of clinical end points and 41% (p=0.007) for ESRD or
death. The results of the AASK study also suggest a
smaller risk of renal outcomes in patients on ACE
inhibitors than in those on β blockers.41 It should be
remembered that patients on the study drugs usually
received other agents to achieve goal blood pressures.

Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT). The recent-
ly completed ALLHAT,42,43 which enrolled 42,418
high-risk patients with hypertension aged 55 years

or older, is the largest trial to assess the cardiopro-
tective benefits of specific drug classes. Originally
at least 55% of ALLHAT participants were to be
black. However, the actual proportion was 36%.
This is still much higher than the proportions typi-
cally reached in clinical trials focusing on hyper-
tension treatment in the United States. 

ALLHAT compared a diuretic (chlorthalidone), a
CCB (amlodipine), an ACE inhibitor (lisinopril), and
an α-adrenergic blocker (doxazosin). The primary out-
come was a composite of fatal coronary heart disease
and nonfatal myocardial infarction. The doxazosin
arm was discontinued because of an increased risk of
cardiovascular events when compared with the diuret-
ic arm.42 Table II shows the relative risks of outcomes
with doxazosin compared with chlorthalidone in the
full sample and in the subgroup of black subjects. In
the full sample, the risk of combined cardiovascular
events (i.e., coronary heart disease death, nonfatal
myocardial infarction, stroke, coronary revasculariza-
tion procedures, angina or peripheral arterial disease)
was 25% higher (relative risk, 1.25; p<0.05) in the
doxazosin than in the chlorthalidone group.42 The
risks of heart failure and stroke were also higher in the
doxazosin group. As shown in Table II, the higher risk
of cardiovascular outcomes in the doxazosin group
compared with the chlorthalidone group was observed
for the whole sample42 and for both blacks and whites
(K. Jamerson, MD personal communication, 2002). 

In ALLHAT, chlorthalidone, in general, was also
superior to lisinopril and amlodipine.43 Among
blacks, the risks of stroke, combined coronary heart
disease (coronary heart disease death, nonfatal
myocardial infarction, coronary revascularization
procedures, or angina with hospitalization), com-
bined cardiovascular disease, and heart failure were
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Figure. The African American Study of Kidney Disease
and Hypertension—cumulative incidence of renal events
and death between the amlodipine and ramipril group;
GFR event=reduction in glomerular filtration rate by
50% or by 25 mL/min/1.73 m2 from the mean of the
two baseline GFRs; ESRD=end-stage renal disease;
Reprinted with permission from JAMA. 2001;285:
2719–2728.40



higher for patients on lisinopril than for those on
chlorthalidone. For the whole ALLHAT group and
for blacks, the risks of primary outcome and death for
any cause were not different between chlorthalidone
and lisinopril. For amlodipine vs. chlorthalidone, the
risks of outcomes were similar except for a signifi-
cantly higher risk of heart failure with amlodipine.

Trials in Diabetic Patients. The prevalence of diabetes,
particularly type 2 diabetes, is higher in black than in
white Americans.44 Type 2 diabetes is frequently asso-
ciated with hypertension (particularly among blacks)
and represents an important risk factor of cardiovas-
cular disease, renal failure, and death. In the United
States, type 2 diabetes is a major cause of ESRD, par-
ticularly among black women.45 Part of the excess risk
of ESRD due to diabetes in blacks is likely due to
uncontrolled hypertension.46

Trials in predominantly white populations suggest
that the use of an ACE inhibitor-based program delays
progression of diabetic nephropathy.47,48 In addition,
there are data to suggest that the control of blood
pressure may be more important than the class of anti-
hypertensive used in preventing complications in dia-
betics with hypertension.49

More recently, clinical trials50–52 have been devel-
oped in patients with type 2 diabetes to evaluate the
efficacy of angiotensin II antagonists (or angiotensin II
receptor blockers [ARBs]) in reducing the risk of renal
and cardiovascular events: the Irbesartan in Patients
with Type 2 Diabetes and Microalbuminuria Study
(IRMA II), sample size of 59050; the Reduction of
Endpoints in NIDDM (non-insulin-dependent dia-
betes mellitus) with the Angiotensin II Antagonist
Losartan (RENAAL), sample size of 1318 patients51;
and the Irbesartan Diabetic Nephropathy Trial
(IDNT), sample size of 1715 patients.52 In the IRMA
II study the proportion of nonwhite participants was

small (4.2%). In this study the ARB irbesartan was
compared with a regimen that did not include an ACE
inhibitor or ARB. The irbesartan-based treatment was
associated with a significant reduction in the develop-
ment of overt diabetic nephropathy (i.e., increasing
degrees of albuminuria). 

The proportions of black participants in the
RENAAL and IDNT were 17.4% and 13.3%,
respectively. The RENAAL compared the ARB losar-
tan to a regimen that did not include an ACE
inhibitor or ARB, and the IDNT compared an ARB,
irbesartan-based regimen to the CCB amlodipine and
a regimen that did not include either of the study
drugs or an ACE inhibitor. In both studies a reduc-
tion in risk of ESRD, cardiovascular events, and
death in patients using ARBs was observed.
Unfortunately, the specific results of the effects of an
ARB-based program in the black participants of the
RENAAL and IDNT trials were not reported. It is
important to note that in all of the above studies,
more than 70% of the patients were receiving a
diuretic in addition to the study drugs.

Target Blood Pressure 
The recently completed AASK study also examined
the effect of tighter blood pressure control on pro-
gression to renal failure.41 The study compared a
MAP of less than 92 mm Hg to a MAP of 102–107
mm Hg in patients with hypertensive nephropathy.
In this trial the percent change in geometric mean
proteinuria during 48 months of follow-up was sig-
nificantly lower for blood pressure goal (p<0.001).41

However, the mean GFR slope from baseline
through 4 years and the risk of clinical compos-
ite outcome (i.e., reduction in GFR ≥50% or ≥25
mL/min/1.73 m2 from baseline, ESRD, or death)
did not differ significantly between the two
blood pressure goals.
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Table II. ALLHAT Study—Relative Risks of Outcomes by Comparing Doxazosin Versus Chlorthalidone in the
Whole Sample and in Black Subjects

RELATIVE RISK (95% CONFIDENCE INTERVAL)

OUTCOME WHOLE SAMPLE BLACKS

Fatal CHD or nonfatal MI* 1.03 (0.90–1.17) 1.17 (0.91–1.51)

Combined CVD** 1.25 (1.17–1.33) 1.37 (1.22–1.55)

Cardiac heart failure 2.04 (1.79–2.33) 2.17 (1.72–2.73)

Stroke 1.19 (1.01–1.40) 1.33 (1.03–1.73)

ALLHAT=Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial; CHD=coronary heart
disease; MI=myocardial infarction; CVD=cardiovascular disease; *fatal CHD or nonfatal MI was the primary outcome;
**combined CVD consists of CHD death, nonfatal MI, stroke, coronary revascularization procedures, angina (treated
in hospital or as outpatient), and peripheral arterial disease (inhospital or outpatient revascularization)



Other clinical trials have also been designed to
assess the impact of aggressive blood pressure con-
trol in reducing the risk of major outcomes: the
HOT study,53 the Appropriate Blood Pressure
Control in Diabetes (ABCD) trial,54 and the United
Kingdom Prospective Diabetes Study (UKPDS).55

Among diabetic patients enrolled in the HOT
study, the incidence of cardiovascular events was
significantly lower (trend test, p=0.005) in the tar-
get-level group ≤80 mm Hg than in the group ≤90
mm Hg. The results for the nondiabetic patients
were not presented in the original publication of
the HOT study53; however, a reanalysis of the
HOT study56 showed that the nondiabetic hyper-
tensive patients allocated to a DBP goal ≤80 mm
Hg had a marginally significant increase of 35.5%
in cardiovascular mortality than the group allocat-
ed to a DBP goal ≤90 mm Hg.

In the ABCD and the UKPDS all the patients had
type 2 diabetes. Among 470 patients with hyperten-
sion (13.8% African Americans) in the ABCD trial,
there was no significant difference between intensive
blood pressure control (goal DBP of 75 mm Hg) and
moderate control (goal DBP of 80–89 mm Hg) with
regard to progression from normoalbuminuria to
microalbuminuria or microalbuminuria to overt albu-
minuria. All-cause mortality, however, was signifi-
cantly lower in patients receiving intensive blood pres-
sure control. In the UKPDS, the risk of death due to
diabetes, stroke, and microvascular disease was sig-
nificantly lower in the group with tighter (144/82 mm
Hg vs. 154/87 mm Hg) control. 

Inconsistent results across AASK, ABCD,
UKPDS, and the HOT study may be due to differ-
ences in patient characteristics, blood pressure levels
used to define tighter control, and the outcomes of
interest among the studies. The target populations of
the AASK and the ABCD were patients with hyper-
tensive and diabetic nephropathy, respectively.
Neither study supports the hypothesis that a reduc-
tion of DBP to levels around 75 mm Hg is more ben-
eficial than the reduction to a more conventional
level (i.e., DBP levels around 85 mm Hg) in slowing
the progression of renal failure in diabetic and
hypertensive nephropathies. Similar to the ABCD,
the UKPDS also studied type 2 diabetic patients.
However, in the UKPDS the benefit that may be
attributed to tighter blood pressure control regard-
ing microvascular complication was more impres-
sive than in ABCD. Additionally, in the UKPDS the
mean blood pressure level reached in the less tight
control group (<154/87 mm Hg) was higher than in
the ABCD study (138/86 mm Hg). In the HOT
study the beneficial effect of tighter blood pressure

control (≤80 vs. ≤90 mm Hg) was observed only in
a subgroup analysis among diabetics, which increas-
es the probability of type 1 error. 

FROM RESEARCH TO CLINICAL PRACTICE
In order to improve the treatment of hypertension in
blacks, the gap between research and clinical practice
must be closed. Specifically, it is necessary to increase
the rate of early detection of hypertension and also to
assure that all hypertensive blacks receive the best
available treatment. In order to reach these objectives
we must remove barriers that impede improvement in
rates of awareness, treatment, and control of hyper-
tension in blacks. 

In the United States, factors related to the health
care system and the patients’ health-related behaviors
have been associated with adherence to treatment for
high blood pressure and with the presence of severe,
uncontrolled hypertension among inner-city minori-
ties, especially blacks.57 A large fraction of hyperten-
sive blacks still do not have health insurance and a pri-
mary care physician. These patients are more likely to
have their blood pressure checked and receive pre-
scriptions for blood pressure medication in emergency
rooms than in the physicians’ offices or clinics.57 In
Brazil a large fraction of hypertensive patients are also
poor and black. As observed for black Americans,
most of these Brazilian patients do not have a primary
care physician and use emergency services as the main
source of care for hypertension.58

It is important to guarantee access to high-quality
medical care for poor blacks and other underprivi-
leged minority groups. It is also important to provide
education for patients and families in addition to
health care providers about the best interventions to
control hypertension. As has been shown when blacks
and whites receive a similar quality of heath care, the
racial gap in hypertension-related complications is
eliminated.59 It is also important to note that less cost-
ly antihypertensive medications (e.g., diuretics) have
been proved to be as effective as or even better than
more costly medications such as CCBs and ACE
inhibitors in reducing the risk of cardiovascular events
in blacks. By reducing the cost of treatment, the num-
ber of black hypertensive patients achieving adequate
blood pressure control should increase.

CONCLUSIONS
Observational studies outside Africa have shown
that hypertension is more prevalent and severe in
blacks. However, the existing data indicate that the
burden of hypertension in blacks may be reduced if
antihypertensive treatment is pursued vigorously to
goal blood pressure levels and oriented by the
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patient’s characteristics. AASK40,41 shows evidence
that antihypertensive treatment plays an important
role in reducing the rate of deterioration of renal
function in blacks with chronic renal failure due to
nonmalignant forms of hypertension, a situation that
in the past was believed to progress to ESRD inde-
pendently of blood pressure control.60

The DASH study18 showed that a diet rich in low-
fat dairy food, vegetables, and fruits and reduced in
saturated fat, total fat, and cholesterol (i.e., the DASH
diet) could reduce both SBP and DBP in blacks. The
effect of this type of diet on blood pressure reduction
does not depend on weight loss and may be intensified
by sodium restriction. The daily intake of potassium
provided by the DASH diet is higher than the average
intake of black Americans and may bring additional
health benefits. In the clinical trial, the DASH diet was
well accepted by blacks. Aerobic exercise and strate-
gies at stress reduction (such as transcendental medi-
tation) may also improve hypertension control in
blacks. Larger and longer-term clinical trials are need-
ed to determine the actual benefit of these approaches
in the treatment of hypertensive blacks. 

The growing evidence supports the use of diuretics
and β blockers as first-line antihypertensive medica-
tion for patients of all races. The data also support the
use of an ACE inhibitor (usually with a diuretic) in
hypertensive blacks at higher risk of ESRD, i.e., those
with renal failure. As shown in AASK, ESRD and
death were significantly lower in the group treated
with an ACE inhibitor-based regimen than in the
group treated with a CCB-based regimen. Studies in
predominantly white populations with type 2 diabetes
also support the efficacy of an ARB-based regimen in
preventing renal events.

To improve the treatment of hypertension in blacks,
the scientific evidence should be integrated with clinical
practice. It is important to assure that health profes-
sionals will apply the information from clinical trials to
their patients and guarantee a high rate of adherence of
hypertensive blacks to the treatment recommendations. 
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