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Objectives. This study was un-

dertaken to describe the distribution

of

blood pressures, hypertension

prevalence, and associated risk fac-

tors
Wes

sion

among seven populations of
t African origin.

Methods. The rates of hyperten-
in West Africa (Nigeria and

Cameroon), the Caribbean (Jamaica,
St. Lucia, Barbados), and the United
States (metropolitan Chicago, Illi-

nois
high
toco

) were compared on the basis of a
ly standardized collaborative pro-
1. After researchers were given

central training in survey methods,
population-based samples of 800 to

250(

) adults over the age of 25 were

examined in seven sites, yielding a

total

sample of 10 014.
Results. A consistent gradient of

hypertension prevalence was ob-
served, rising from 16% in West
Africa to 26% in the Caribbean and

33%

in the United States. Mean

blood pressures were similar among
persons aged 25 to 34, while the
increase in hypertension prevalence

with
Unit
men
and

age was twice as steep in the
ed States as in Africa. Environ-
tal factors, most notably obesity
the intake of sodium and potas-

sium, varied consistently with dis-

€ase

onst

prevalence across regions.
Conclusion. The findings dem-
rate the determining role of

social conditions in the evolution of
hypertension risk in these popula-
tions. (Am J Public Health. 1997;87:
160-168)
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Introduction

The higher rates of hypertension
among persons of African descent in the
United States compared with Whites has
been recognized for most of this cen-
tury.!-3 However, the underlying cause of
this differential in risk remains one of the
most perplexing biological questions in
cardiovascular disease epidemiology. De-
spite considerable research and wide-
spread speculation,* the extent to which
the steeper slope of blood pressure in-
crease with age among US Blacks can be
attributed to genetic or environmental
factors has never been resolved. Although
blood pressure has a strong familial
component,’ attempts to identify its mo-
lecular origins are in their infancy,? and all
genetic inferences are thus, by necessity,
indirect. At the same time, the known
environmental exposures leading to hyper-
tension are difficult to quantify and
collectively account for only about a
quarter of the variance in blood pressure
within societies.>!¢ Psychosocial factors,
which are thought to play a key role in the
Black predilection, are particularly diffi-
cult to measure in a generalizable man-
ner.'12 While attempts to adjust for
known exposures do not entirely close the
gap between Blacks and Whites in the
United States, this analytic approach is
limited by the imprecision of the measure-
ments, particularly for psychosocial fac-
tors, and the potential for residual con-
founding is large.® It is entirely possible
that Blacks are exposed to stressors
associated with racial discrimination that
do not impact on Whites and therefore
cannot be accounted for in cross-group
adjustments. The comparison between
Blacks and Whites in the same society is

therefore fraught with methodological
hazards, which cannot be satisfactorily
resolved given the current state of knowl-
edge.'3

In this paper we describe the pattern
of hypertension prevalence determined
through door-to-door surveys in Africa,
the Caribbean, and the United States, and
we demonstrate the cross-cultural associa-
tions of hypertension with obesity and
with sodium and potassium intake. To
date, no direct comparisons of hyperten-
sion risk have been attempted between
geographically separated Black popula-
tions to estimate the impact of known
environmental factors. While these popu-
lations share a common genetic ancestry,
they live under very different social and
economic conditions.!* This makes it
possible to examine the evolution of
Black hypertension risk within a biologi-
cal context not defined by reference to a
separate ethnic group.
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Methods

Sampling Procedures

The project was known as the
International Collaborative Study of Hy-
pertension in Blacks (ICSHIB). Popula-
tion samples were recruited in Nigeria,
Cameroon, Jamaica, St. Lucia, Barbados,
and the United States. Nigerian partici-
pants were sampled from rural and urban
communities; both types of communities
were low income and revealed no substan-
tive differences in lifestyle, so they were
pooled for the analysis. In Cameroon civil
servants were enrolled in the capital of
Yaounde to represent a more affluent
segment of African society, and villages in
a district in the same region provided the
rural sample. Caribbean participants were
drawn from periurban areas, including
Bridgetown in Barbados, Spanish Town
in Jamaica, and Vieux Forte in St. Lucia.
Maywood, Illinois, the survey site in the
United States, is a working-class neighbor-
hood adjacent to Chicago. Fieldwork
began in the United States, Africa, and all
Caribbean sites except Jamaica in 1991
and was completed by 1994. Fieldwork
was carried out in Jamaica in 1994 and
1995.

The sociocultural gradient estab-
lished by this sampling scheme was
multidimensional. The sites were ranked
by region first, and then by income and
education within region, giving the follow-
ing order: Nigeria, rural Cameroon, urban
Cameroon, Jamaica/St. Lucia/Barbados,
and the United States. Overall, Nigeria
and rural Cameroon represent the extreme
comparison to the United States. Within
the Caribbean, per capita gross national
product in 1990 was $1103 in Jamaica,
$1500 in St. Lucia, and $5965 in Barba-
dos.

Stable, residential communities rang-
ing in size from 10 000 to 40 000 adults
aged 25 years and older were identified
and sampled according to the ‘““probability
proportional to size” method.!>!® After
appropriate subunits were identified, the
population of each primary sampling unit
was ascertained. These sampling units
included villages in rural Nigeria and
Cameroon; apartment blocks in urban
Cameroon; enumeration areas in St. Lu-
cia, Jamaica, and Barbados; and city
blocks in Maywood, Illinois. A random
sample was generated, and all eligible
subjects living in the designated areas
were approached to participate in the
study. The recruitment strategy called for
a stratified sample with equal proportions
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TABLE 1—Number of Participants, by Age, Gender, and Site:
The ICSHIB Study, 1995

Age Group

No. 25-34 35-44 45-54 55+
Men
West Africa 2528 806 554 511 657
Nigeria 117 374 202 182 413
Cameroon 1357 432 352 329 244
Urban 612 233 178 140 61
Rural 745 199 174 189 183
Caribbean 1345 378 324 295 348
Jamaica 524 144 122 109 149
St. Lucia 491 151 116 116 108
Barbados 330 83 86 70 91
United States (Maywood) 708 207 198 139 164
Women

West Africa 2809 895 669 580 665
Nigeria 1338 456 285 215 382
Cameroon 1471 439 384 365 283
Urban 749 247 226 183 93
Rural 722 192 158 182 190
Caribbean 1814 496 424 396 498
Jamaica 733 193 178 171 191
St. Lucia 598 186 139 126 147
Barbados 483 117 107 99 160
United States (Maywood) 810 203 207 193 207

Note. ICSHIB = International Collaborative Study of Hypertension in Blacks.

of men and women in four age groups (25
to 34, 35 to 44, 45 to 54, and 55 to 74).
Given the underlying distribution of the
population by age, our efforts to fulfill this
sampling scheme met with varying suc-
cess.

Households were visited by field
staff three times, or until all eligible
household members were contacted. Par-
ticipation rates were estimated by includ-
ing in the denominator all eligible individu-
als who were contacted face-to-face and
presented with the aims and procedures of
the study, while all participants in the final
sample constituted the numerator. No
information was available on noncon-
tactable refusals. The participation rate
was 61% in the United States, 60% in
Jamaica, 63% in Barbados, 90% to 95%
in both urban Cameroon and St. Lucia,
and 96% to 99% in both Nigeria (urban
and rural sites) and rural Cameroon. It is
recognized that the lower participation
rates in the non-African sites may reduce
the generalizability of the findings.

Training and Certification

It was also recognized that the
primary threat to the validity of this study

lay in potential differences in measure-
ment technique between sites, so a rigor-
ously standardized protocol was imple-
mented, as described elsewhere.!” An
investigator from each of the collaborat-
ing institutions attended a 2-week training
seminar at the Coordinating Center in
Chicago. Questionnaires were refined and
translated into Yoruba for Nigeria and into
French and Eton for Cameroon. All
trainees received hearing tests. A Dina-
map Portable Vital Signs Monitor (model
8100) was purchased for each site, and
supervisors were trained to calibrate the
monitor with the mercury sphygmoma-
nometers.

The blood pressure measurement
protocol was adapted from multisite US
studies.!®19 All trainees passed a video-
taped test (Shared Care, Inc, Torrance,
CA), which required that no more than 5
of 24 (or 80%) blood pressure measure-
ments differed by more than 4 mm Hg and
that no single measurement could differ
by more than 6 mm Hg from the correct
response. In addition, blood pressure was
measured with double-headed (‘Y termi-
nal) stethoscopes. A single individual
from the Coordinating Center subse-
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quently visited each site at the beginning
of the fieldwork and repeated the training.

A standardized examination was
used in all sites. Briefly, participants were
asked to empty their bladders and sit
quietly for at least 10 minutes before
blood pressure was measured. The first
and fifth phases of the Korotkoff sounds
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were recorded. Three sets of auscultatory
readings were taken with 1 minute be-
tween each reading. A 30-second pulse
was counted between the first and second
and the second and third blood pressure
measurements. Recertification was per-
formed every 3 months or after 400
individuals had been examined, which-

e EEE—————,—_—,_—_—_———————— I
TABLE 2—Sex-Specific Mean Level for Anthropometric Variables among Persons of West African Origin: The ICSHIB
Study, 1995
Body Mass Waist-to-Hip
Height, cm Weight, kg Index, kg/m? Waist, cm Hip, cm Ratio
No. Mean SD  Mean SD Mean SD Mean SD Mean SD Mean SD
Men
Nigeria 17 168.3 7.3 61.5 11.0 21.7 3.6 77.3 8.4 88.3 8.2 0.88 0.06
Cameroon
Urban 612 172.3 7.2 745 121 25.1 3.6 83.3 9.1 96.8 8.1 0.86 0.06
Rural 745 1701 7.0 68.1 10.4 23.5 3.1 80.4 71 90.7 6.7 0.89 0.05
Jamaica 524 1721 6.9 70.6 13.7 23.8 4.3 80.8 1.9 95.8 8.3 0.84 0.07
St. Lucia 491 173.5 7.5 73.0 1.4 243 3.7 82.7 9.5 95.3 7.4 0.87 0.06
Barbados 330 171.9 7.4 76.4 13.2 25.9 4.3 86.2 11.3 97.8 7.7 0.88 0.07
United States 708 176.5 7.3 84.5 18.0 271 5.5 92.4 14.0 103.4 10.7 0.89 0.07
(Maywood)
Women
Nigeria 1338 158.3 6.7 56.6 12.3 22.6 4.7 73.9 9.6 93.5 10.8 0.79 0.06
Cameroon
Urban 749 162.1 5.7 71.0 13.6 27.0 47 82.5 9.8 102.5 11.0 0.81 0.07
Rural 722 160.7 6.6 60.6 1.9 23.5 4.3 80.9 9.2 92.6 9.3 0.87 0.06
Jamaica 733 160.7 6.5 72.2 17.7 279 6.6 83.2 12.9 104.3 13.0 0.80 0.06
St. Lucia 598 162.3 6.8 72.3 17.0 27.3 6.2 85.5 134 103.7 131 0.82 0.07
Barbados 483 160.1 6.4 75.2 16.3 29.4 6.4 87.1 12.6 106.7 12.8 0.82 0.07
United States 810 163.4 6.4 82.4 209 30.8 77 91.4 15.4 111.8 15.0 0.82 0.08
(Maywood)
Note. ICSHIB = International Collaborative Study of Hypertension in Blacks.
— N
ever came first. A 1-in-20 sample of
TABLE 3—Distribution of Urinary Electrolytes among Persons of West participants was recalled for a quality
African Origin: The ICSHIB Study, 1995 control exam.
As described, the Coordinating Cen-
. . Sodium:Potassium ter trainer made cross-site adjustments
Sodium Potassium Ratio with reference to the automated device
Mean sD Mean SD Mean SD and the field visit.!” Individual blood
pressure readings at each non-US site
West Africa 76.6 56.3 36.7 23.2 23 1.3 were adjusted with reference to the
Nigeria 121.5 76.1 48.9 26.4 2.7 1.3 Coordinating Center by a fixed amount
Cameroon 60.7 36.2 32.3 20.4 2.1 1.2 that varied from —3.7 to +4.5 He. In
Urban 54.3 302 299 172 20 0.8 at vaned from =5./ to +4.) mm Bg.
Rural 88.4 477 428 291 28 2.2 the Caribbean, the adjustment was deter-
mined by the average of the difference
Caribbean 1315 60.1 56.5 36.9 3.0 1.8 between readings made by the field team
Jamaiqa 143.6 112.6 54.3 38.2 3.3 2.4 against the Dinamap and against the
Sgrt:ggs :‘;’gg ggg ;‘ég :1338 gg ;? trainer from the Coordinating Center. In
) ’ ) ’ ) ' both African countries, a single team of
United States 1725 803 495 235 4.1 25 observers carried out a quality control
(Maywood) resurvey of a sample of participants to
verify urban—rural differences. In Nigeria,
Note. ICSHIB = International Collaborative Study of Hypertension in Blacks. blood pressure differences were small and
no adjustment was made. In Cameroon,

systematic differences ranging from 4.5 to
0.4 mm Hg in the measurement tech-
niques of the urban and rural teams were
found, so appropriate site-specific adjust-
ments were made. Simultaneous readings
against the Dinamap were also used as the
basis for comparing mean values in Africa
with those in the rest of the sites.
Standard criteria—that is, systolic or
diastolic blood pressure of at least 140/90,
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160/95 mm Hg, or current treatment—
were used to define hypertension preva-
lence, except in Nigeria and rural Cam-
eroon, where consistent antihypertensive
therapy was not found.

Risk Factor Measurements

Anthropometric measurements were
made on all participants according to the
central protocol. In brief, weight in light
clothing was measured to the nearest 0.1
kg with an electronic digital scale while
height was taken against a vertical wall
with a rigid headboard. Obesity was
estimated as body mass index (kilograms/
square meters). As a result of a faulty
scale, however, data on weight were not
used on a subset of participants from
Nigeria (n = 410). Waist and hip circum-
ference were measured with a flexible
tape at the natural waist and the maximum
extension of the buttocks. A subset of
participants at each site were asked to
collect a single 24-hour urine sample for
estimation of sodium and potassium. Data
on self-reported alcohol use were col-
lected with a standard instrument. The
relationship between alcohol intake and
hypertension was weak and inconsistent
in some populations, particularly those in
Africa, where reported intake was very
low, and this variable was not used in the
cross-site comparisons.

Statistical Methods

Statistical analyses were performed
using programs available on either SAS
(SAS Institute, Cary, NC) or SPSS/PC+
(SPSS, Chicago, IL). Prevalence esti-
mates were age adjusted to the total
sample by the direct method; pooled
estimates were adjusted by sex, where
appropriate. The ¢ test was used to assess
differences in continuous variables while
the chi-square test was used for categori-
cal variables. The slope of hypertension
prevalence and mean blood pressure was
determined in a regression model with the
use of data for each of the four age groups.
Thus, the change by decade was estimated
as the mean rate of increase across the
age-specific categories. The impact of the
measured risk factors on between-site
variation in hypertension prevalence was
estimated on the basis of the R? value
obtained from a linear regression model.
In this model, age- and sex-adjusted
hypertension prevalence was used as the
dependent variable, and mean body mass
index and sodium-potassium ratio were
used as the independent variables.
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TABLE 4—Mean Blood Pressure among Persons of West African Origin, by
Sex: The ICSHIB Study, 1995
Systolic Blood Pressure Diastolic Blood Pressure
Mean SD Mean SD
Men

Nigeria 1215 19.7 73.3 13.0
Cameroon

Urban 123.7 13.5 78.0 13.0

Rural 119.9 17.9 74.3 10.4
Jamaica 123.2 20.8 71.2 14.7
St. Lucia 126.8 18.9 75.9 13.7
Barbados 125.5 17.0 77.0 10.9
United States 125.3 19.5 73.9 13.4

(Maywood)

Women

Nigeria 119.1 21.8 721 12.8
Cameroon

Urban 118.4 18.8 734 13.8

Rural 119.4 248 72.6 1.9
Jamaica 122.3 216 70.9 141
St. Lucia 122.7 225 734 14.6
Barbados 122.0 19.9 73.5 11.5
United States 122.4 19.6 72.7 11.8

(Maywood)
Note. ICSHIB = International Collaborative Study of Hypertension in Blacks.

Results

The distribution of participants by
age and site is presented in Table 1.
Although the sampling design specified
recruitment of equal numbers of persons
in each of the eight age-sex strata,
participation was generally lowest in the
45- to 54-year age group for both men and
women. Migration patterns from the
village to the city made it difficult to
maintain balanced recruitment in Africa.

Measures of body size varied consis-
tently across the sociocultural gradient
(Table 2). Height increased by 8 cm for
men and 5 cm for women across sites.
Weight increased disproportionately to
height, leading to a consistent trend in all
measures of obesity. Not only were
increases in mean weight, body mass
index, and waist noted in the United
States relative to Africa, but the variability
was much greater because the distribution
was skewed rightward. Thus, the coeffi-
cient of variation for body mass index was
approximately 15% in Africa compared
with 20% in the United States. Waist-to-
hip ratio varied little across the range of
body mass index, reflecting proportionate
increases in body fat by location. Sodium
excretion was lowest in Africa (77 mEq/
day), intermediate in the Caribbean (132
mEqg/day), and highest in the United

States (173 mEq/day) (P < .05, all com-
parisons) (Table 3). The ratio of sodium to
potassium rose from 2:1 in Cameroon to
4:1 in the United States.

Systolic blood pressures were lowest
in rural Africa (Table 4). An urban—rural
gradient was observed in Cameroon,
except for systolic blood pressure among
women (Table 4). Given the high levels of
treatment of hypertension in the United
States, mean values in Caribbean sites
overlapped with those found among both
men and women in Maywood despite
sizable differences in prevalence. It was
anticipated that the attenuation of the
blood pressure differences would be
greatest in the comparison between the
United States and Africa, and this effect
was examined directly by plotting the
cumulative distribution of systolic blood
pressure among men aged 45 to 54 in
Maywood and Nigeria. Two distinct
distributions were observed (Figure 1). In
Maywood, blood pressures were higher
below the treatment cut-point of 140 mm
Hg while they were lower above that
level. A similar analysis demonstrated that
this effect was in fact the result of
treatment (Figure 2). Treated hyperten-
sives in Maywood had pressures that
clustered below the 140 treatment cut-
point. Among untreated hypertensives in
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FIGURE 1—Cumulative distribution of systolic blood
pressure among men aged 45-54, Nigeria
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Note. ICSHIB = International Collaborative Study of Hypertension
in Blacks.

FIGURE 2—Cumulative distribution of systolic blood

Study, 1995.

and United States (Maywood): the ICSHIB

TABLE 5—Age-Adjusted Prevalence (%) of Hypertension among Persons of
West African Origin, by Sex: The ICSHIB Study, 1995

pressure among men aged 45-54, Nigeria
and United States (Maywood), by
treatment status: the ICSHIB Study, 1995.

Hypertension? Hypertension?
Men Women Total Men Women Total
West Africa 16.3 15 15.6 6.9 7.3 71
Nigeria 147 143 14.5 6.9 6.9 6.9
Cameroon 17.7 16.3 16.9 6.5 8.0 7.3
Urban 228 16.0 19.1 8.7 8.7 8.7
Rural 14.2 16.3 154 4.7 7.4 6.1
Caribbean 22.6 27.9 255 14.6 21.3 18.2
Jamaica 19.1 28.2 24.0 129 20.6 171
St. Lucia 241 27.4 25.9 139 20.8 17.6
Barbados 25.9 28.2 27.2 18.0 22.9 20.6
United States 313 33.6 32.6 231 28.2 25.8
(Maywood)

antihypertension medications.

antihypertension medications.

Note. ICSHIB = International Collaborative Study of Hypertension in Blacks.
aDefined as having systolic blood pressure =140 or diastolic blood pressure =90, or taking

®Defined as having systolic blood pressure =160 or diastolic blood pressure =95, or taking

Nigeria and Maywood, pressures were
similar below 140 mm Hg, but in Nigeria,
persons with high pressures were overrep-
resented above that level. Among persons
in the lowest age group (25 to 34), where
no one was treated, essentially no differ-
ences in blood pressure were noted (mean
systolic blood pressure = 113.6 = 12.6
vs 113.1 = 129 mm Hg for Maywood
and Nigeria, respectively), demonstrating
that cumulative exposures over the course
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of a lifetime result in differential preva-
lences of hypertension.

By both hypertension criteria, preva-
lence rose in a stepwise fashion from
Nigeria to the United States following the
sociocultural gradient (Tables 5, Figure 3;
differences by region were all significant;
P < .001). Nigeria and rural Cameroon
had the lowest prevalence (15%;
hypertension = blood pressure = 140/
90). The frequency of hypertension among

male civil servants in Yaounde was
similar to that among men in the Carib-
bean (23%), while among women it was
lower (16% vs 28%, urban Cameroon vs
the Caribbean, respectively). Within the
Caribbean, hypertension prevalence was
intermediate between Africa and the
United States and was lower in men than
in women, particularly in Jamaica. This
pattern was consistent with the sex-
specific differences in obesity.

The age trajectory of hypertension
prevalence exhibited considerable hetero-
geneity across groups (Figure 4). Esti-
mates were similar in all sites in the age
decade of 25 to 34 years, and differences
in total hypertension burden were clearly
a function of trends with aging. The
increase in the proportion of the popula-
tion with hypertension by decade of age
was 0.08 in Africa, 0.16 in the Caribbean,
and 0.18 in the United States; differences
between the slope for Africa and the other
two regions were significant (P < .0l).
The trend in blood pressure by age was
similar although the between-site con-
trasts were reduced by treatment. Thus, by
region, the slope estimating the mean rise
in systolic blood pressure by decade of
age beginning at 25 was 5.7 mm Hg in
rural Africa and 7.8 in both the Caribbean
and the United States; the differences
between Africa and the other two regions
were also significant (P < .01).

After age, relative weight makes the
largest contribution to the risk of hyperten-
sion. To assess the impact of obesity on
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cross-site variation, this relationship was
first examined within each population. In
a logistic regression model with hyperten-
sion as the dependent variable and age and
sex as the covariates, the relative risk
associated with a unit change in body
mass index was positive and significant in
all groups except those in rural Africa,
where obesity was uncommon, and among
men in Barbados. The mean relative risk
for hypertension associated with body
mass index for all 14 sex-site groups was
1.05, with a range of 1.01 to 1.12. At the
population level, a strong correlation
between age-sex-standardized body mass
index and hypertension prevalence was
observed across sites (Figure 5). This
gradient was similar, although less consis-
tent, for the sodium-potassium ratio (Table
3), demonstrating the correlation among
the hypertension risk factors. In a regres-
sion model, with the age- and sex-
adjusted hypertension prevalence for each
site used as the outcome variable, the
mean body mass index and the sodium-
potassium ratio accounted for 70% of the
geographic variation in prevalence.

Discussion

In this international collaborative
study we have demonstrated a linear
increase in prevalence of hypertension
across populations of the African diaspora
from among the lowest to the highest
recorded. In rural West Africa, on the
basis of the 140/90 mm Hg cut-point, one
in seven adults was found to be hyperten-
sive compared with one in three adults in
the United States. Because the surveys
were carried out with a common protocol
and all field measurements were made
after extensive central training, the mean
levels of blood pressure in the various
sites can be compared directly. In addi-
tion, the door-to-door sampling strategy
makes the estimates generalizable to the
majority population stratum of each soci-
ety.

External evidence in support of the
estimates is available from a recently
completed national prevalence survey in
the United States.?’ Despite some differ-
ences in methodology, prevalence esti-
mates in the national survey were identi-
cal to those in the current study (32.4% vs
32.6%, respectively), and mean pressures
were again similar (range for systolic
blood pressure for both sexes = 123 to
129 mm Hg).?% The findings from this
study are also broadly consistent with
prior evidence from Africa and the Carib-
bean, although direct comparison is diffi-
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FIGURE 3—Age and sex-adjusted prevalence of hypertension? among
seven populations of West African origin (age-adjusted to the
total population): the ICSHIB Study, 1995.

cult given the variation in survey tech-
nique 52127

The principal risk factors for hyper-
tension are obesity, high sodium/low
potassium intake, psychosocial stress,
physical inactivity, and alcohol.>10.28:2%
We examined obesity at the individual
level and the ratio of sodium to potassium
intake at the group level. An additional
substudy in the Nigerian site demon-
strated important roles for sodium and
potassium and for psychosocial factors
among individuals.”2 Physical activity
was not measured directly, and alcohol
intake was too low in Africa for the
relative risk to be estimated; given the
expected direction of their effects, both
factors are likely to contribute to the
gradient across sites. Psychosocial mea-
sures that explain differentials in risk
across populations have not been devel-
oped, and it is unlikely that constructs
could be found that would apply equally
to the disparate societies in this study.
Although the effect of social class should
be generalizable, since hierarchical ar-
rangements are common to all the commu-
nities, this problem is obviously complex.

Persons of lower socioeconomic status
consistently have an increased risk of
hypertension in industrialized societ-
ies.23910 However, a positive class gradi-
ent exists in Africa,2>2* and this was true
in our analyses in which countries were
taken as the unit of comparison. Much of
this effect seen at the macrosocial level is
likely to result from confounding by
obesity, physical inactivity, and diet.
Whether psychosocial factors play a
separate, independent role remains un-
known, given the absence of data on
within-group relationships at each site and
the lack of comparability of measures
across groups. It is reasonably certain,
however, that the impact of racial discrimi-
nation varies from the Black African
societies to the racially polarized United
States. In sum, the observed cross-cultural
gradient among these populations appears
to be proportional to the prevalence of risk
factors, although no accounting can be
made for the psychosocial dimension.
The historical debate over the predis-
position of US Blacks to hypertension has
focused almost exclusively on Black-
White comparisons, with a prominent
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emphasis on genetic hypotheses.' The
historical view of hypertension in Africa
has likewise been shaped by the expecta-
tion that unique or unusual processes were
at play. On the one hand, some observers
proposed that hypertension was common
in Africa, consistent with the experience
among US Blacks,® and the same conclu-
sion was reached with regard to the
Caribbean.?” At the same time, a virtual
absence of hypertension among Africans
was reported by the early informal sur-
veys.3!32 A parallel view has been taken
on the ethnic comparison of the impact of
the common risk factors. Thus, some
investigators have argued that ‘“blood
pressure seems to be higher among ...
African, American, Caribbean, and other
black populations . . . at the same level of
sodium intake,” concluding that this
“difference is likely to be genetically
determined.”

Given both the availability of data
that permit only the direct comparison of
Blacks and Whites and the preoccupation
of US public health research with the
concept of race, it is perhaps understand-
able that etiologic hypotheses were con-
structed as dichotomous alternatives,
which were in turn based on the supposi-
tion of genetic differences. In retrospect,
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however, it could be argued that this
approach constrained the scientific de-
bate. The data presented here demonstrate
an entire range of hypertension risk,
confirming the extent to which environ-
mental factors are the determining influ-
ence among these populations, as in all
other ethnic groups. Of course it remains
possible that persons of African origin
experience a steeper dose-response curve
in relation to certain exposures, as sug-
gested above for dietary sodium. To our
knowledge, however, no convincing body
of evidence exists to support that asser-
tion, for sodium or other factors.’ In the
end, all we know with confidence is that
the aggregate dose of risk factors experi-
enced by US Blacks is larger than that
experienced by both US Whites and
African and Caribbean Blacks, particu-
larly if one considers the potential impact
of psychosocial stress associated with
racial discrimination.3+37

Additional evidence that environmen-
tal factors are the primary determinant of
the gradient in hypertension across these
populations arises from the observation
that, despite several hundred years of
separation, these populations share a
common genetic background. Although
prior molecular information on the ances-

tral origin of US and Caribbean Blacks
has been derived from loci unrelated to
blood pressure regulation,3¥3? recent data
on allele frequencies of the renin-
angiotensin genes confirm that the US and
Jamaican Blacks we studied derive ap-
proximately 75% of their ancestry from
populations similar to the Nigerians. 404!
It must be acknowledged, however,
that available data do not allow either the
genetic or environmental hypotheses to be
tested rigorously since measures of both
components are still very imprecise.
Known environmental risk factors in
aggregate explain no more than 15% to
25% of the total variance in blood
pressure,>!® and differential dose-re-
sponse relationships across populations
are extremely difficult to model. While
progress has been made toward identify-
ing molecular variants that condition the
risk of hypertension,*? the effects of
individual genes are likely to be small and
inconsistent across groups.>* It is also
likely that gene-environment interactions
occur, with specific genotypes expressed
differently in settings where the mix of
exposures differs. Cross-ethnic group com-
parisons of hypertension risk thus fall
prey to a special form of the “ecological
fallacy,” in which the precision of the
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within-group exposure-outcome relation-
ships is too weak to permit conclusions
about the impact of these relationships on
mean differences between groups.

Hypertension has emerged as a
crucial determinant of ill health among
persons of African descent in the Western
Hemisphere,***5 accounting for a large
portion of the Black-White differential.
Remarkable progress has been made over
the last 2 decades toward hypertension
control among Blacks, 204647 although
survey data in the 1990s show signifi-
cantly lower control rates among Blacks
than among Whites.*> While differences
in survey methodology make direct com-
parisons hazardous, taken at face value
mean systolic pressures have dropped 30
mm Hg in the last 4 decades among US
Blacks over 55 years of age.!22048-50 [t
seems likely that some of this decline may
be due to a reduction in the force of the
disease as well as to treatment; however, the
specific reasons have not been identified.

In summary, these findings demon-
strate in a standardized setting the impact
of social and cultural factors underlying
one of the most common cardiovascular
conditions in human societies. By choos-
ing geographic samples to reproduce the
historical migration pattern,'> we have
attempted to characterize the evolution of
hypertension during the transition from
subsistence farming to an industrialized
lifestyle. On the basis of an even broader
range of contrasts, these findings are
consistent with the evidence on migration
from other ethnic groups.>'~>* In combina-
tion with the body of knowledge already
available demonstrating that external risk
factors determine the variation in risk
within groups,®'02 across groups,’!52
and over time,>>° these findings lend
support to the environmental hypothesis
of Black hypertension. Although they do
not exclude the possibility of a permissive
genetic effect, they provide an estimate of
the impact of social factors acting on a
common substrate. A new generation of
studies that can define with greater
precision the attributes of risk within these
Black populations and provide summary
estimates of their aggregate impact at the
population level, particularly for psycho-
social stress, will improve our understand-
ing of the environmental basis of hyperten-
sion risk and suggest the most appropriate
strategies for prevention.
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