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■ Abstract Along with their foods and dietary customs, Africans were carried into
diaspora throughout the Americas as a result of the European slave trade. Their descen-
dants represent populations at varying stages of the nutrition transition. West Africans
are in the early stage, where undernutrition and nutrient deficiencies are prevalent.
Many Caribbean populations represent the middle stages, with undernutrition and
obesity coexisting. African-Americans and black populations in the United Kingdom
suffer from the consequences of caloric excess and diets high in fat and animal prod-
ucts. Obesity, non–insulin-dependent diabetes mellitus, hypertension, coronary heart
disease, and certain cancers all follow an east-to-west gradient of increasing preva-
lence. Public health efforts must focus not only on eradicating undernutrition in West
Africa and the Caribbean but also on preventing obesity, hypercholesterolemia, and
their consequences. Fortunately, a coherent and well-supported set of recommenda-
tions exists to promote better nutrition. Implementation of it founders primarily as a
result of the influence of commercial and political interests.
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INTRODUCTION

In the 400 years following Columbus’ landing on the island of Hispanola, 11–
13 million people were transported from sub-Saharan Africa to provide the pri-
mary productive force in the New World colonies. The Africans carried into di-
aspora by the European slave trade have grown into large populations in North
America, the Caribbean, Brazil and northern South America, and, via more recent
secondary migration, the United Kingdom. Smaller populations dot the coast of
Central America or have merged with the European majority in Argentina and
other Andean countries. The contemporary social and economic environments for
Africans vary more than for any other recognized macro-population group, rang-
ing from traditional subsistence agriculture in much of West Africa and parts of
the Caribbean, to urban and peri-urban small-market economies in other parts of
the Caribbean, to post-industrialized societies in the United States and the United
Kingdom. The contrasts in economic conditions between these populations mir-
ror health and nutrition contrasts. In keeping with the historical experience of
other populations, moving across this spectrum of social settings from traditional
agriculture to industrialization, and as national and individual wealth increases,
nutrition-related concerns shift from privation (e.g. childhood stunting) to surfeit
(e.g. obesity). The African diaspora therefore offers a unique opportunity to ob-
serve the nutrition transitions among contemporary populations sharing a common
historical and genetic origin.

HISTORICAL BACKGROUND TO THE
AFRICAN DIASPORA

The ownership and exploitation of one human being by another has existed as a
societal institution throughout history. Slaves have occupied a surprisingly wide
range of social roles, although in recent history they have most often been consigned
to manual work under brutal conditions, usually with a minimum of food, clothing,
and shelter. Enslaved persons were considered chattel and as such were denied
freedom of activity and movement, had no rights in courts of law, and could be
sold or given away. Until the time of the Atlantic Slave Trade, which had its
beginning in the late fifteenth century, most slaves were war captives or debtors
(men who sold themselves and/or their wives and children to liquidate debt) (9).

Gradually through the Middle Ages, agricultural slavery in Europe evolved into
tenant farm and manorial systems. Tenant farmers were bound to the landowners
by debt, and serfs pledged their labor and loyalty in return for protection and the
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use of a piece of land for subsistence. Though infrequently realized, it was legally
sanctioned for a serf, through grueling labor and frugality, to buy his plot of land
from the lord of the manor and become a freeman.

Slavery was not eradicated from European society, however. The practice of
using slaves for domestic work continued, and sometimes people were sold into
slavery as punishment. Slavery in Spain and Portugal continued through the Mid-
dle Ages, and from the time of first contact, the Hispanic colonists, to satisfy
their need for human labor, instituted forced labor systems on the indigenous
peoples of South America, the Caribbean, and Mexico. These systems were not
sustainable, however, because of the brutality and overwork imposed on the In-
dian laborers and the susceptibility of the Indians to such diseases as smallpox,
diphtheria, and tuberculosis brought by the colonists. Also, being on their home
territory, the Indians who survived often escaped or banded together in revolt
(9, 107, 118).

Soon, the Hispanic colonists turned to the nascent Portuguese slave trade on the
West African coast to satisfy their need for labor. The first Africans enslaved by the
Portuguese were settled in Europe in the late 1400s. In 1510, 250 Africans living
in Spain were shipped to the island of Hispanola by the king of Spain to work
in the gold mines (107). The first direct voyage from the islands of Cape Verde
and São Tome off the western coast of sub-Saharan Africa to the Caribbean was
made in 1533 and carried more than 500 Africans to labor on the sugar plantations.
Hispanic colonists found the use of the Africans advantageous because they were
skilled agriculturists, miners, and metalworkers, had a facility for languages, and
were amenable to conversion to Christianity, and those who survived the march
to the African coast and the passage to the Americas appeared to have immunity
to many dangerous diseases. At least these are the historically recorded reasons;
undoubtedly the already established European view that Africans were subhuman
also played a critical role. By 1619, one million Africans were enslaved in the
Americas, mostly on sugar plantations.

In this same year, a Dutch ship needing supplies docked at Jamestown, Virginia,
and traded Africans for food. Although the change was gradual, indentured servi-
tude in the United States was ultimately replaced by racial slavery. The demand for
labor in the Americas was met by a systematized triangular trade in which English
ships transported goods to the west coast of Africa. After exchanging goods for
people, they continued on to the Americas, where they exchanged the people for
agricultural produce, then sailed back to England. This arrangement grew into one
of the most efficient international enterprises of its time, creating huge fortunes
in England, France, and Portugal. By the same token, the extensive nature of the
slave trade led to endemic warfare, radically changing the indigenous societies of
the coast of Africa. Between the first transport of African slaves in 1533 and the
last in 1870, approximately 11–13 million Africans were captured and sold at the
coast, up to 1.5 million died on the Middle Passage to the Americas, and 10%–20%
died within the first year in the Americas (9, 29, 107). Between 75% and 90% of
Africans taken to the New World were transported from ports on the west coast
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of Africa between Senegambia in the north and Angola in the south (21, 29, 107)
(Figure 1).

Based on the capture, enslavement, and transport of humans to wholly new cul-
tures, the shipping business, the plantation owners of the South, and the merchants
and shipbuilders of the North collectively accumulated much of the capital nec-
essary to fuel the Industrial Revolution. In the broadest sense, therefore, African
peoples laid one of the critical foundation pieces of the contemporary capitalist
world. Unlike other immigrants, however, this sacrifice has never been rewarded,
either in cultural or economic terms.

The former slave-holding colonies and nations in the Americas achieved their
large current populations of Africans in separate ways. Brazil, for example, im-
ported the largest number of slaves; Nigeria is the only nation with a larger black
population. The United States, destination for only 5% of slaves, experienced
rapid natural expansion. The Caribbean islands—Cuba; the former West Indies,
including the Dominican Republic, Puerto Rico, Trinidad, and Tobago; the former
British West Indies, including Jamaica, Barbados, and the Bahamas; and the for-
mer French West Indies, including Haiti—continually imported large numbers of
slaves because of high mortality (9, 107). In addition, there are sizeable popula-
tions of African origin living in postcolonial Europe, most notably Britain, where
people from the West Indies and British West Africa immigrated to meet labor
demands after World War II (16, 102).

In addition to the large-scale forced migration of Africans, the triangular trade
transferred cultural, agricultural, and dietary practices from Africa to the New
World and back again. Crops such as sorghum, pearl millet, African rice, cow-
pea (black-eyed peas), African yams, okra, watermelon, bottle gourd, and fluted
pumpkin were indigenous to Africa (47, 104). Yams were cultivated as early as
17,000–18,000 years ago on the African continent (47).

Although it is uncertain whether deep frying originated in Africa or the middle
East, this cooking method traveled to the Americas with Africans.Akara from
Nigeria, a fritter made by frying cowpea flour in palm oil, is a clear example
of the movement of both crops and cooking method. The cowpea, palm oil, and
frying method came to the New World with the Africans, probably Yoruba or
Hausa slaves. The same fritter is made in Brazil (acaraje), Trinidad (akkra), and
the French islands (acrats). Also, the foods in Bahia—the colonial settlement
in northeastern Brazil where the Portuguese first brought Africans to work on
plantations—are based on tropical oils, palm oil, and coconut. A rice porridge
made with coconut milk calledacacais made in Colombia and northeastern Brazil.
An identical dish with the same name exists in the Republic of Benin and in Nigeria
(104).

Crops carried to Africa from the Americas by the Portuguese that became cru-
cial to African agriculture include peanuts, sweet potatoes, and manioc (cassava).
Additional foods carried to Africa by Europeans include maize, guavas, lima beans,
pumpkins and squash, avocados, tomatoes, pineapples, papayas, and cashew nuts
(104).
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DIET IN AFRICA AND THE DIASPORA

Contemporary dietary data are sparse for sub-Saharan Africa in general and for
West Africa specifically. Numerous studies list cassavas, yams, maize, or mil-
let and sorghum as the top contributors of energy (8, 11, 80, 94, 108). The most
prominent feature of this diet is the high degree of monotony, in terms of both
the raw foodstuffs and the methods of preparation. The majority of available data
indicate that 20%–25% of kilocalories in both rural and urban diets is supplied by
fat (20, 55, 69, 88; E Choboso, unpublished information), most of which is palm,
peanut, and corn oil. Recent studies from Cameroon suggest a higher proportion
of kilocalories from fat (i.e. more than 40%); however, this estimate seems im-
plausibly high (72, 101). In this study, cassavas, palm wine, and cocoyams were
listed as the primary sources of energy in rural areas whereas in urban areas meat
and fish were the top energy contributors.

Food-frequency questionnaire data collected in Spanish Town, Jamaica, indicate
a higher percentage of kilocalories derived from fat (101; TE Forrester, unpublished
information) than was observed in West Africa, 27%–30% versus 20%–25%. The
primary energy sources listed in Jamaica were rice and peas (101). Consistent
with trends in industrialized nations, it was estimated that the diet of African-
Caribbeans living in Manchester, England, had a fat content between 32% and
35% (100). The chief energy contributors for this population were meat, rice, and
peas.

Based on the results of the second National Health and Nutrition Examination
Survey (NHANES II), the primary sources of kilocalories for all people in the
United States were white breads, cookies and donuts, and meat (10, 70). Self-
reported dietary data from NHANES III, however, suggest that diets of all ethnic
groups have become more healthful, i.e. over the course of 30 years, the percentage
of kilocalories from fat dropped from 38% (NHANES I) to 34% (NHANES III)
(93). Still, the diet of African-Americans is characterized as high in fat and salt
and low in fruits and vegetables (60). A comparison of diets indicated that those
of southern-born African-Americans living in Harlem were less healthful than
those of African-Americans born in other regions of the United States or in the
Caribbean. African-Americans born in the Caribbean reported the lowest intake
of fat (43).

In general, dietary data record an increase in the percentage of energy derived
from fat as one moves from West Africa, to the Caribbean, to the United States and
United Kingdom, as well as a marked increase in the consumption of refined foods
and meat products. At the far end of the spectrum, the African influence has been
completely submerged by commercial food patterns; a mixed or syncretic pattern
remains in some regions of the Americas (e.g. Jamaica and Bahia, Brazil). For the
great majority of West Africans, certainly for the 75% of the population living on
subsistence farms, every day brings a meal much like the one the day before, and
the ones of centuries before.
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NUTRITION TRANSITION AMONG POPULATIONS
OF THE DIASPORA

The usual diet of rural, agriculturist West Africa and that of the industrialized
United States represent the early and late stages, respectively, of what has been
termed the nutrition transition (90). The changes in nutrient intake and dietary pat-
terns effected by populations as social, cultural, and economic changes decisively
influence the public health and thereby the course of the epidemiologic transition
(90, 111). The epidemiologic transition can be defined as the changes in patterns
of health, morbidity, and mortality that result from demographic shifts and asso-
ciated economic and societal changes (111). Although these processes are most
often used to describe the transition one population undergoes in a linear fashion
over time, the African diaspora provides an opportunity to examine and compare
separate stages of related populations at a single point in time. When viewed as
a whole, the populations of the African diaspora represent differing stages of the
transition while the individual countries are undergoing the transition at varying
rates themselves.

Although the concept of integrated societal transitions is a useful organizing
principle, much heterogeneity exists across societies and subpopulations within
those societies. The demographic, epidemiologic, and nutrition transitions inter-
act such that in the earliest stage, the high fertility and high mortality rates of
traditional societies influence and are influenced by high prevalences of infectious
disease and undernutrition. As societies shift to relatively low fertility rates and
an increase occurs in the mean age of the population, noncommunicable diseases
come to predominate, due in large part to shifts in dietary patterns (30, 90). Histor-
ically in countries now fully industrialized, as personal and community resources
improved, the nutrition transition involved changes from traditional, agricultur-
ally based low-fat, high-fiber diets to diets rich in animal fats, rich in refined and
processed foods, and relatively low in fiber (111). In recent decades, the rapid
urbanization of developing countries (44, 98) and the dramatic increase in the
availability of inexpensive vegetable fats (30) have altered the historical pattern of
the nutrition transition. In much of the developing world, the absolute number of
poor and undernourished people living in urban areas has increased, as has the ur-
ban share of overall poverty and undernutrition (44). This pattern of urbanization,
in combination with increased consumption of dietary fat and refined foods and
changes in physical activity levels (30, 34, 91, 98), has created a situation in which
the nutrition and epidemiologic transitions are occurring at ever-lower levels of
economic development (30), and noncommunicable diseases are coexisting with
infectious and nutrient-deficiency diseases (92, 99, 111).

Much of West Africa can be considered as being in the early stage of the transi-
tion processes. Sub-Saharan Africans contend with very high rates of morbidity and
mortality from infectious disease, a situation that is worsening as the prevalence
of HIV/AIDS increases (81), and they continue to struggle with undernutrition,
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manifested most prominently as stunting in children (5). In many Caribbean and
South American countries of the diaspora, the nutrition and epidemiologic tran-
sitions are well under way, accompanied by increases in dietary fat intake and
the prevalence of obesity and associated chronic diseases (38, 45, 116). At the
same time, undernutrition among children continues to exist in many communities
(75, 87, 99). The United States and United Kingdom represent the late stage of the
epidemiologic and nutrition transitions. Chronic, degenerative diseases of nutri-
tion excess are the leading causes of ill health among both African-Americans and
the black populations of the United Kingdom (15, 78).

UNDERNUTRITION AMONG CHILDREN
OF THE DIASPORA

Although in the late twentieth century large-scale famines and frank starvation
became relatively rare, except in regions embroiled in war or civil unrest (40, 45),
undernutrition is still prevalent in many parts of West Africa and in some regions
of the Caribbean and Latin America (33, 87).

Of the regions relevant to this report, West Africa experiences by far the greatest
degree of undernutrition. In reporting the proportion of chronically undernourished
people, the Food and Agriculture Organization of the United Nations estimates the
minimum energy requirements of populations, i.e. 1.54 times the estimated average
basal metabolic rate, and compares that with the available food supply (14, 35).
Based on these criteria, between 1990 and 1996, 40% of sub-Saharan Africans
did not have access to adequate supplies of energy (35). This burden is dispropor-
tionately experienced by children and childbearing women and is most extreme in
populations undergoing governmental instability and/or armed conflicts (40). In
children, depending on the time of deprivation, inadequate energy and/or protein
intake manifest as stunting, i.e. height-for-age more than two standard deviations
(SD) below the US National Center for Health Statistics reference values, or wast-
ing, i.e. more than two SD below means of weight-for-height (113). Stunting, of
course, reflects more than physical insults; more than acute wasting, it has been
linked to delayed mental development and measurable deficits in behavior and
cognitive performance in school-aged children (3, 42, 112).

A 1993 nutritional survey among Nigerian children between the ages of 6 and
71 months reported a national prevalence of 38% for stunting and 19% for wasting
(33). This high degree of stunting has been observed in other West African surveys
among preschool children, e.g. 61% stunted and 7% wasted in a smaller group of
Nigerian children (2), and 27% stunted and 4% wasted in northern Ghana (106).
Stunting is diagnostic of low energy intakes during critical stages of development;
however, data collected by our group in rural southwestern Nigeria (Yoruba land)
may offer some insight into the potential for catch-up growth in this population.
Over 47% of the boys and 17% of the girls between the ages of 12 and 19 years had
heights more than two SD below the mean of comparably aged African-American
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children. By adulthood, however, less than 10% of either gender was of short stature
(25). The implications of this apparent adolescent catch-up growth for long-term
health and cognitive performance are not clear and need further investigation.

Vitamin A deficiency is highly prevalent in most of the developing world, in-
cluding West Africa. The overall prevalence of subclinical deficiency was reported
as 9%–25% in Ghanian and Nigerian preschoolers (33, 106). The highest rate of
clinical vitamin A deficiency, presenting as xerophthalmia, was reported as 1%
in the Sahel and the northern arid regions of those countries (1, 5, 33). Although
most West African dietary patterns include the intake of red palm oil, which has
very high concentrations of carotenoids, and seasonal consumption of vitamin A–
containing fruits, there is some evidence that vitamin A–rich foods are introduced
into children’s diets at a late stage (33). Iron-deficiency anemia among children
and women of childbearing age is a significant problem in much of West Africa.
Numerous surveys have estimated the prevalence rates of anemia to be from 55% to
92% in children (1, 33, 48, 106), 27% in adults, and 53% in pregnant women (48).
There are many contributing factors to the high rates of iron deficiency, including
the low intake of meat, fish, and vitamin C–containing fruits, the high intake of
plant foods with low concentrations of bioavailable iron, and the endemic malaria
parasitemia (33). As noted, most rural diets consist of relatively few foods (101;
A Luke, unpublished information), which undoubtedly contributes to documented
vitamin A and iron deficiencies and has a negative impact on overall health.

In the Caribbean and Brazil, the prevalence of childhood stunting and wasting
have decreased significantly over the past 3–4 decades as economic and social
conditions have improved (45, 75, 103). Based on national nutrition survey data,
the prevalence of undernutrition in Brazil, defined as weight-for-age more than
two SD below the National Center for Health Statistics reference means, fell by
more than 60% between 1975 and 1989 (75), with an additional 20% drop be-
tween 1989 and 1994 (87). The cities were found to have about half the rate
of undernutrition (10%) of the rural areas (19%) (74), and the highest preva-
lence was in the traditionally poor north and northeast regions of the country
(74, 75). Similar decreases over the past three decades have been reported for
Jamaica, e.g. between 1970 and 1985, the rate of undernutrition decreased from
10.8% to 8.0% (87, 103). Many of the Caribbean islands currently report similar
levels of low weight-for-age (87, 103). The primary exception to this late-twentieth-
century improvement in the nutritional status of children has been in economically
depressed, politically unstable Haiti, where the prevalence of severe stunting in
five-year-old children was greater than 40% in 1996 (87). Much of the regional
decrease in rates of undernutrition in the Caribbean and Brazil has been attributed
to modest improvement in family incomes associated with a substantial increase
in health services and programs (75, 103, 112).

Although undernutrition is present among African-Americans and among the
black populations in the United Kingdom and in the wealthier of the Caribbean
nations, such as the Bahamas, the far greater concern is that of the dramatically
increasing prevalence of overweight, obesity, hypercholesterolemia, and associated
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health risks among children (41, 103). These findings conform to the expectations
for populations in the final stage of the epidemiologic and nutrition transitions.
There continues to be a real need among governmental and health organizations
to improve the nutritional status among children while avoiding the problems
associated with increased buying power.

ADULT ANTHROPOMETRICS AND OBESITY

The long-term impact of diet and nutrition, as well as overall health status, can be
observed from the comparison of adult anthropometric values within and across the
populations of the African diaspora. Comparison of heights and weights of adults
within a population over time provides an indication of changes in the availability
of energy and nutrient sources, balanced against the requirement for physical
activity. Anthropometric and dietary data were collected in the late 1950s in seven
villages in Nigeria (80) and in urban and rural sites in Jamaica (4). One of the first
databases in the United States in which race was identified was the first National
Health and Nutrition Examination Survey (NHANES I) (77). Mean height, weight,
and body mass index (BMI) from these early studies were compared with data from
more recent population-based surveys conducted by the International Collaborative
Study on Hypertension in Blacks (ICSHIB) (see Table 1), described in more detail

TABLE 1 Change in height, weight, and body mass index (BMI) of Nigerian,
Jamaican, and African-American adultsa

Height (cm) Weight (kg) BMI

Determinant N M W M W M W Reference

Nigeria
1959, ruralb 448 158.5 167.7 50.5 58.4 20.0 20.4 80
1995, rural 1666 157.9 168.3 58.5 62.5 22.9 22.7 25
Difference −0.6 +0.6 +8.0 +4.1 +2.9 +2.3

Jamaica
1963, urban 736 159.0 170.2 60.3 66.1 23.9 22.8 4
1995, urban 1031 161.9 172.9 74.0 71.7 28.2 23.9 25
Difference +2.9 +2.7 +13.7 +5.6 +4.3 +1.1

US
1971–1974, 1333 162.7 174.7 71.5 78.1 26.9 25.6 78
national

1995, urban 1151 163.9 177.0 82.2 84.6 30.5 26.9 25
Difference +1.2 +2.3 +10.7 +6.5 +3.6 +1.3

aMean values; ages 25–55 years. M, Men; W, women.
bIncludes ages>13 years.
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below (25). Although the sampling methods were not the same in the early and
recent surveys, there was overlap in the sampling areas. For Nigeria, the 1959 data
used in Table 1 were those collected from adults aged 25–55 years in two of the
seven total villages in which cassavas and yams were the primary sources of energy;
this diet was comparable to that of the ICSHIB sample (80). The 1959 Jamaican
data were those collected in urban areas, again comparable to the ICSHIB sample
(4). The ICSHIB sample from the United States was not significantly different in
terms of height and weight from the African-American NHANES III sample (59).

As can be observed from Table 1, average height increased slightly between the
surveys among the Jamaican and US samples but did not change over the 35-year
interval in Nigeria. In contrast, weight and BMI increased between the surveys
across all sites and for both genders, with the largest increases in BMI occurring
among women. These data suggest that the availability of energy for adults has
increased in each of these three populations over the 25–35 years between surveys.
The lack of change in mean height among Nigerian adults further suggests that there
was no increase in the supply of energy and/or protein during the vulnerable growth
periods in childhood (113). These comparisons of adult anthropometric values
over time provide some evidence of the extent of the nutrition transition within
populations; from these data it is clear that women of African origin, particularly
in Jamaica and the United States, have been affected by the changes in dietary
patterns more than men.

The ICSHIB study was a large-scale project designed to describe the biological
evolution of hypertension over the course of the African diaspora (6, 25). The aims
of the first phase of the study were to determine the magnitude of associations be-
tween blood pressure and known major risk factors in each population, to compare
levels of blood pressure and hypertension prevalence, and to determine the extent
to which contrasts between populations were due to differences in the level of risk
factors (6). The initial phase of the ICSHIB study was a population-based survey of
over 10,000 individuals, aged 25–74 years, from West Africa (Nigeria, Cameroon),
the Caribbean (Barbados, Jamaica, St. Lucia), the United States (Chicago, Illinois),
and the United Kingdom (Manchester). In each site, height, weight, waist and hip
circumferences, blood pressure, and urinary sodium and potassium were measured
using standardized protocols (6, 25). In Nigeria, Jamaica, and the United States,
body composition was estimated using bioelectrical impedance analysis (65, 66).

As illustrated by the reduced data sets presented in Table 1, for each of the
measured anthropometric variables there was a distinct gradient in the mean values,
with lowest levels observed in Nigeria and rural Cameroon and highest levels found
in the United States, for both women and men (95). For example, height increased
from a mean of 158.2 cm for Nigerian women to 163.4 cm for African-American
women, with values in the middle for Barbados and Jamaica (160.5 cm). The
same pattern was observed for height of men, and for weight and waist and hip
circumferences of both genders. Mean body weight ranged from 57 kg for Nigerian
women to 83 kg for US women, and from 62 kg among Nigerian men to 85 kg for
US men. Waist circumferences among women ranged from a low of 74 cm to a
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high of 91 in Nigeria and the United States, respectively, with the same degree of
variation in hip circumference (83, 95). Among men, waist circumferences ranged
from 77 cm in Nigeria to 92 cm in the United States. In contrast to the wide
variation in waist and hip circumferences, the mean waist-hip ratios did not vary
across sites. Men from Nigeria, rural Cameroon, Barbados, and the United States
had the same mean waist-hip ratio (0.88–0.89), whereas women from all sites
except rural Cameroon did not differ in this measurement (0.79–0.82) (25, 95).

BMI displayed an increasing gradient in mean values from West Africa to
the Caribbean to the United States for both men and women (53, 95). Among
men, the lowest BMIs were from Nigeria (mean= 21.7) and rural Cameroon
(mean= 23.5). BMI values were slightly higher among men in the Caribbean,
Jamaica (mean= 23.8), St. Lucia (mean= 24.3), and Barbados (mean= 25.9),
and highest in the United States (mean= 27.1). For women, there was a dramatic
increase in mean values between West Africa and the Caribbean and the United
States. In Nigeria and rural Cameroon, mean BMI of women was 22.6 and 23.5,
respectively, whereas in Jamaica it was 27.9, in St. Lucia 27.3, in Barbados 29.4,
and in the United States 30.8. There was a marked east-to-west increasing gradient
in the prevalence of obesity, defined as a BMI≥ 30.0 (79, 121) (Figure 2). The
prevalence of obesity was lowest for Nigerian men (5%) and highest for African-
American women (49%). In the three sites where body composition was estimated,
Nigeria, Jamaica, and the United States, the levels of fat-free mass did not differ for

Figure 2 Age-adjusted prevalence of obesity, defined as body mass index≥30, in seven popu-
lations of the African diaspora by gender; men are represented by solid bars, women by hatched
bars. (Data from References 25 and 95.)
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men (mean= 57 kg) or women (mean= 45 kg) (65). The difference in weight
between these populations, as described above, was due to significant differences
in fat mass within each gender across the three populations. Mean percentages
of body fat levels were 11%, 19%, and 25% for men and 25%, 36%, and 40%
for women in Nigeria, Jamaica, and the United States, respectively. Not only did
adults in Jamaica and the United States have greater mean levels of body fat,
the relationships between adiposity and BMI were shifted to the left, such that a
BMI of 25 represented a body fat level of 16.4%, 22.2%, and 25.8% for Nigerian,
Jamaican, and US men, respectively (65). The same shift was observed in women.

Obesity, of course, is a syndrome with a variety of potential underlying causes.
Whatever the specific etiologies for the increases in obesity prevalence across the
African diaspora, the consequences are readily observable in the morbidity and
mortality patterns resulting from obesity-related chronic diseases, most notably
non–insulin-dependent diabetes mellitus (NIDDM), hypertension and cerebrovas-
cular disease, and coronary heart disease (CHD).

DIABETES IN THE DIASPORA

More than any other chronic disease, NIDDM is most strongly associated with
obesity, total body fat, and abdominal fat (82, 89). As a shadow cast by obesity, there
is a distinct east-to-west gradient in the prevalence of NIDDM among adults of the
diaspora (Figure 3) (26). In 1901, Albert Cook, a medical missionary to Uganda,

Figure 3 Age-adjusted prevalence of non–insulin-dependent diabetes mellitus, by self-report or
fasting blood glucose≥6.7 mmol/liter, in six populations of the African diaspora by gender; men
are represented by solid bars, women by hatched bars. (Data from Reference 26.)
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recognized that diabetes was relatively rare in sub-Saharan Africa, reporting that
“ . . . diabetes is rather uncommon and very fatal. . .” (see 71). Since the 1960s,
several studies have attempted to determine the prevalence of NIDDM in sub-
Saharan Africa (57, 71, 86). Based on population samples ranging in age from 30
to 64, prevalences between 0.5% and 4% have been reported (26, 71, 76, 109). The
exception appears to be the more urbanized, industrialized South Africa, where
rates between 4.8% and 8.0% were recorded, and where obesity is also relatively
prevalent (62, 73). The low prevalence rates observed in much of Africa may also
be affected by the lack of treatment, and by the consequent high mortality. A recent
study in rural and poor urban Nigeria suggests that as many as 20% and 35% of the
elderly population were hyperinsulinemic and insulin resistant, respectively (31).
It is hard to reconcile these data with estimates from the same communities of the
prevalence of frank NIDDM being 2%, however, and this needs to be investigated
further (26, 97). Even with the very low prevalence of NIDDM among indigenous
Africans [rates are higher among Africans of Asian origin (56, 71)], a consistent
positive association has been reported with BMI (26, 62, 109).

The positive association between BMI and NIDDM persists across the African
diaspora, at both the individual and the population level. In the Caribbean the
prevalence among black adults, especially women, increases sharply compared
with those in West Africa (Figure 3). Based on self-report and/or fasting blood
glucose concentration≥6.7 mmol/liter (120), the age-adjusted prevalences were
2.8%, 7.8%, and 5.3% for men and 9.0%, 8.4% and 10.4% for women in St. Lucia,
Barbados, and Jamaica, respectively (26). Using a more stringent diagnosis based
on an oral glucose-tolerance test in the same Jamaican population, Wilks et al
reported a prevalence of 9.8% for men and 15.7% for women for NIDDM (117).
In the Jamaican sample, the population’s attributable risk for diabetes, i.e. the
proportion of NIDDM in the population that is due to the exposure of being
overweight (i.e. BMI≥ 25) was 66% and of having a waist-to-hip ratio greater
than the median (0.80) was 80% (117). A multicenter study on NIDDM conducted
in nine Brazilian cities between 1986 and 1988 reported a mean prevalence of
7.6% for the urban population aged 30–69 years, with higher rates in Sao Paulo
(9.7%) and Porto Alegre (8.9%) (87). With the rate of obesity increasing in Brazil
(74, 99), it is likely that current rates of NIDDM currently exceed these estimates.

In population-based samples from Chicago, Illinois, and Manchester, England,
the overall age-adjusted prevalence of NIDDM among blacks was reported to be
10.6% and 10.8%, respectively (26, 97). In the United States, as in the Caribbean
populations, the rate was higher for women than men (12.3% vs 8.5%, respec-
tively). Among the African-Caribbean adults living in Manchester, however, no
difference between genders was reported in this study (26). Separate studies con-
ducted in London reported the prevalence of NIDDM to be somewhat higher than
the Manchester study, about 15% and 18%, respectively, for men and women
originating from the West Indies (15, 19).

Not only is NIDDM more prevalent among blacks in the western hemisphere
relative to West Africa, it is also more prevalent among blacks than whites in both
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the United States (17, 56) and the United Kingdom (15). Although obesity is clearly
a primary risk factor for the development of NIDDM, it does not completely explain
the excess incidence of NIDDM in African-Americans. In a 16-year follow-up to
NHANES I, African-American adults had one and a half to two times the incidence
of NIDDM at comparable levels of obesity (64). Not only are the prevalence and
incidence of NIDDM greater, health outcomes such as end-stage renal disease (28),
retinopathy (46), and lower-extremity amputations (61) tend to be more frequent
and severe among African-Americans. In contrast, an 18- to 20-year follow-up of
diabetics in the United Kingdom reported comparable BMI and blood pressure but
lower serum cholesterol levels and much lower risk ratios for all-cause (0.59) and
coronary heart disease mortality (0.37) for African-Caribbean relative to European
diabetics (19).

The prevalence of NIDDM increases colinearly with obesity among populations
of the African diaspora, and blacks in the West currently have higher rates and
suffer more comorbidities than do whites. With particular regard to NIDDM, a
clear goal of public health nutritionists will be to minimize the increase in obesity
that occurs as populations undergo the nutrition transition.

HYPERTENSION IN THE DIASPORA

Hypertension is the most common cardiovascular condition in the world; the life-
time risk approaches 50% in most populations. Among the known risk factors for
hypertension, nutritional aspects of lifestyle figure prominently, including obesity,
a low intake of fruits and vegetables, and a high intake of sodium. Persons of
African descent in the United States have been recognized since the 1930s to have
a higher incidence of this condition than do whites (105). Early on, a tendency
developed to think of the black experience with hypertension as an exceptional
case and, despite limited evidence, to speculate that the condition was common in
Africa (114). Recent large-scale surveys have in fact demonstrated low prevalences
in rural Africa, with the expected gradient to urban areas, the Caribbean, and the
United States paralleling trends in obesity and sodium intake (25, 53, 54). Among
black populations in the West Indies, the hypertension burden is similar to that of
US and European whites (i.e. 25%) (25), whereas in the United States, prevalences
are significantly higher (i.e. 35%) (see Figure 4). The pattern of vascular disease,
especially stroke, follows the gradient one would anticipate given the population
levels of hypertension (84). The extent to which these trends are simply the result
of multiple environmental exposures or unique predisposition on the part of this
population group is much debated (27). In general, however, it is now clear that
the pattern observed across populations of the African diaspora is consistent with
what might be predicted from the epidemiologic experience.

In effect, the case for “black exceptionalism” rests on the slope of the cross-
cultural gradient. That is, it remains possible that the rate of increase, given the ex-
posures, is steeper than would be observed for other groups because the prevalences
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Figure 4 Age-adjusted prevalence of hypertension, defined as systolic blood pressure≥140
mmHg and/or diastolic blood pressure≥90 mmHg, or having treatment for hypertension, in seven
populations of the African diaspora by gender; men are represented by solid bars, women by
hatched bars. (Data from Reference 25.)

in the United States and the United Kingdom are higher than for whites. Of course,
this exercise ignores the potential contribution of other less well-characterized fac-
tors, such as socioeconomic status and psychosocial stressors. Furthermore, it is
not often recognized that among Finns, Russians, and Poles, hypertension rates are
similar to those of African-Americans (22); whether all these populations achieve
this exceptional status by the same route, namely nutritional excesses, or whether
different combinations of risk factors are present in each group has not been well
studied.

A more quantitative formulation of this question, that is, what proportion of the
change in prevalence can be attributed to measured risk factors, quickly reveals the
limitations of the epidemiologic method. A multistage analysis is required to an-
swer this question. First, similar relationships need to be observed at the individual
level between the exposures and the outcomes, e.g. salt and blood pressure. Second,
the trends in exposures need to be collinear across populations, making it possible
to ignore interactions, and the absence of unmeasured confounders must be as-
sumed. If these conditions are met, an ecologic analysis could be undertaken, with
the population as the unit of analysis and mean risk factor as the exposure. Clearly
for diseases like hypertension, where one is trying to model lifetime effect of mul-
tiple, poorly characterized exposures, this analysis is approximate. Unfortunately,
this imprecision has been interpreted as license to invoke genetic predisposition
as the cause of more hypertension among blacks than whites in the United States
and the United Kingdom (119).
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An examination of the relative impact of specific nutritional factors across the
African diaspora is complicated by the imprecision of the survey methods and the
interactions that occur between them. Recent data suggest that in such low-risk
groups as rural Nigerians, the associations between measurable exposures and
blood pressure at the individual level are stronger than among high-risk groups,
where multiple exposures coexist (12, 52). Thus, the correlation between 24-h
sodium excretion and blood pressure was as high as 0.4 among rural Nigerian
men compared with 0.10–0.15 for “westernized” populations (54). Preliminary
data also suggest that the blood pressure response to changes in dietary sodium in
these communities may be larger than seen elsewhere (A Adeyemo, unpublished
information). By the same token, the correlation between BMI was also slightly
greater in African groups (53). Parallel research on pathophysiologic measures,
such as circulating hormone levels, reinforces the impression that the within-person
relationships are better defined among the low-risk groups, implying that the under-
lying control mechanisms have become less disordered (37). This pattern, which
has been confirmed in studies of experimental animals (H Jacobs, unpublished
information), suggests that further insights into the evolution of disease patterns
could be obtained by comparative studies across these populations (27). The po-
tential also exists to use this “population laboratory” in combination with modern
molecular genetic techniques to examine gene-environment interactions, and as
a unique epidemiologic resource, the African diaspora could make it possible to
address entirely new questions. Excessive concern with prevalence estimates and
comparisons between whites and blacks has prevented many investigators from
seeing this opportunity (119).

Although the quantitative results are only approximate, it is abundantly clear
that nutritional status accounts for the majority of the increase in hypertension
risk comparing Africans to African-Americans (53, 83). Not only are black pop-
ulations in the west more overweight, they also consume much more sodium and
have differing dietary patterns than do West Africans, e.g. Nigerians do not add
salt to their food once it is prepared (54; A Adeyemo, unpublished information).
The opportunities for prevention are therefore substantial. In fact, it is difficult to
see how any progress toward prevention of this disease will take place without
successful programs to reduce sodium in the food supply, maintain normal body
weight, and increase intake of fruits and vegetables.

OTHER NUTRITION-RELATED OUTCOMES

Data on prevalence and incidence rates for many other nutrition- and obesity-
related chronic diseases, e.g. certain cancers, osteoarthritis, and sleep disorders,
are sparse or nonexistent for much of sub-Saharan Africa and the Caribbean.
The interaction of overall nutritional status and/or specific nutrients and cancer, in
particular colon, breast, and prostate cancers, are extremely active areas of research.
We hope future cross-cultural studies will shed light on the roles nutrition plays in
the development and progression of cancer in black populations. CHD is another
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such disease; in this case, however, some data are available. Although limited,
available data suggest a prevalence pattern among populations of African origin
similar to that observed for NIDDM and hypertension, i.e. very low rates in West
Africa, increasing rates in the Caribbean, and relatively high rates in the United
States and United Kingdom. As with the other two diseases, the pattern for CHD
follows the epidemiologic and nutrition transitions of the diaspora.

In Africa and much of the Caribbean, the proportion of mortality attributable
to CHD is difficult to estimate with precision because of the overall dearth of
vital status information (24). Much of the data for Africa come from the 1960s
and 1970s, during which time CHD was documented at autopsy as the cause of
death in 0.5% of examined cases in Uganda, 1.5% in Ibadan, Nigeria, and 1.2%
in Accra, Ghana (49). In the Caribbean, the available mortality statistics suggest
an increased rate of death due to CHD. Approximately 8% of all deaths in Brazil
in 1995 and 23% in Cuba in 1996 were attributed to CHD, although it must be
remembered that these are not race-specific data and the majority of Brazilians and
Cubans are not of African descent (122). In Jamaica, 13.1% of all deaths between
1996 and 1998 were due to CHD (87). In the United States, CHD is the leading
cause of death among both blacks and whites, with death rates of 99.4 and 86.4,
respectively, per 100,000 resident population in 1996, or about 20% of all deaths
for both races (78). Although the overall incidence rates are comparable between
the races (23), blacks in the United States suffer a higher rate of fatal events, and
for the first time since the CHD data were recorded in vital statistics, the age-
adjusted death rates from CHD are higher among black than white men (63). The
well-documented decline in CHD mortality since the mid-1960s has been steady
among whites whereas the rate of decline has decelerated among blacks such that
since 1980, the absolute mortality gap between blacks and whites has steadily
increased (63). Among adults in the United Kingdom, black immigrants from the
Caribbean and West Africa tend to have a significantly lower incidence of and
mortality from CHD than do either their South Asian counterparts or European
whites (7, 15, 115).

There are several causal risk factors for CHD, most significantly serum lipid
levels, hypertension, smoking, and physical inactivity, which likely impact the
differential CHD mortality rates observed in the populations of interest (58, 76).
Differences in dietary patterns and obesity prevalence across the diaspora have in-
fluenced population-level serum lipid concentrations. Both population-based sur-
veys (51, 85, 96) and those among targeted subgroups, i.e. civil servants (13) and
rural and urban elderly (31), reported low total serum cholesterol concentrations
among Nigerians relative to contemporary mean values for African-Americans.
For example, mean serum cholesterol concentrations for Nigerian and African-
American adults from the ICSHIB survey were 3.75 and 5.00 mmol/liter, respec-
tively (96). Jamaican serum cholesterol values from the same survey fell between
these two, 4.73 mmol/liter (R Wilks, unpublished information). In each of the
NHANES and the Coronary Artery Risk Development in Young Adults studies,
total cholesterol concentrations for African-American adults have been compara-
ble to those for whites, whereas high-density lipoprotein cholesterol (HDL) levels
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tended to be higher among African-Americans, particularly men (23, 39, 110). In
contrast, HDL levels for Nigerians and Jamaicans were lower than for African-
Americans but comparable to whites (96; R Wilks, unpublished information). The
differences in serum lipid levels observed among the populations of the diaspora are
likely the result of high intakes of total and saturated fats in the West, which will in-
crease both total and HDL cholesterol levels, and lower intakes of fats in Africa and
the Caribbean, resulting in lower serum levels and lower risk for CHD mortality.

SUMMARY

Millions of Africans were sacrificed through the trans-Atlantic slave trade to lay
a critical piece of the foundation for the modern capitalist world. They brought
with them many of their foods and dietary customs, which have had an impact on
nutritional status throughout the Americas. The descendants of the African slaves
in diaspora now represent populations at varying stages of the nutrition transition.
West Africans, in the early stages of the transition, consume diets relatively low
in fat and containing few highly processed foods. Undernutrition among children
exists, and obesity and its adverse health consequences, e.g. NIDDM, hypertension,
and CHD, are uncommon in most West African countries. Diets of Caribbean
populations tend to have somewhat higher levels of fat, between 25% and 30% of
total kilocalories. Undernutrition among children has declined sharply in the past
few decades, but the prevalence of obesity and its sequelae are much higher in
most Caribbean countries than in West Africa. The United States and the United
Kingdom represent the last stages of the transition, in which public health concerns
have shifted almost completely from undernutrition and deficiency diseases to
those of excess, as illustrated by the very high prevalence of obesity and chronic
diseases among black adults in these countries. It is hoped that with the awareness
arising from public health research, the last stage of the nutrition transition will
eventually be one in which obesity, NIDDM, CHD, and hypertension will be
prevented or controlled and the majority of diets will be nutritionally replete. The
African diaspora provides the opportunity for the investigation of the nutrition
transition and dramatically illustrates the need for public health measures to be
implemented in the Caribbean and West Africa to eradicate undernutrition while
preventing obesity and its consequences.

Visit the Annual Reviews home page at www.AnnualReviews.org
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