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An overview of the nutrition transition in West Africa: implications for
non-communicable diseases
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The nutrition landscape in West Africa has been dominated by the programmes to address
undernutrition. However, with increasing urbanisation, technological developments and
associated change in dietary patterns and physical activity, childhood and adult overweight,
and obesity are becoming more prevalent. There is an evidence of increasing intake of diet-
ary energy, fat, sugars and protein. There is low consumption of fruit and vegetables univer-
sally in West Africa. Overall, the foods consumed are predominantly traditional with the
component major food groups within recommended levels. Most of the West African coun-
tries are at the early stages of nutrition transition but countries such as Cape Verde, Ghana
and Senegal are at the latter stages. In the major cities of the region, children consume
energy-dense foods such as candies, ice cream and sweetened beverages up to seven times
as frequently as fruit and vegetables. Adult obesity rates have increased by 115 % in
15 years since 2004. In Ghana, the prevalence of overweight/obesity in women has increased
from 12·8 % in 1993 to 29·9 % in 2008. In Accra, overweight/obesity in women has increased
from 62·2 % in 2003 to 64·9 % in 2009. The age-standardised proportion of adults who en-
gage in adequate levels of physical activity ranges from 46·8 % in Mali to 94·7 % in Benin.
The lingering stunting in children and the rising overweight in adults have resulted to a dual
burden of malnutrition affecting 16·2 % of mother–child pairs in Cotonou. The prevalence
of hypertension has been increased and ranges from 17·6 % in Burkina Faso to 38·7 % in
Cape Verde. The prevalence is higher in the cities: 40·2 % in Ougadougou, 46·0 % in
St Louis and 54·6 % in Accra. The prevalence of diabetes ranges from 2·5 to 7·9 % but
could be as high as 17·9 % in Dakar, Senegal. The consequences of nutrition transition
are not only being felt by the persons in the high socioeconomic class, but also in cities
such as Accra and Ouagadougou, where at least 19 % of adults from the poorest households
are overweight and 19–28 % have hypertension. Concerted national action involving govern-
ments, partners, private sector and civil society is needed to re-orient health systems and
build capacity to address the dual burden of malnutrition, to regulate the food and beverage
industry and to encourage healthy eating throughout the life course.

Nutrition transition: Overweight: Physical activity: Non-communicable diseases:
West Africa

West Africa is one of the world’s poorest regions. With
the exception of Cape Verde and Ghana, all the other
fourteen countries in the region are in the bottom thirty-
three countries of United Nations’ Human Development
Index ranking of 186 countries(1). Not surprisingly, the

region has often been in the global news because of the
food and nutrition insecurity. According to the Global
Burden of Disease Study in 2010, child undernutrition
has been the leading risk factor of premature deaths
and disability since 1990(2). Three other nutritional risk
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factors such as suboptimal breastfeeding, iron deficiency
and vitamin A deficiency, feature among the leading risk
factors. Of the fifty-two million children under aged
5 years in the region, an estimated 36·4 % are stunted,
21·8 % are underweight and 10·4 % are wasted(3).
Nearly three-quarters of them are anaemic, this being
the worst in the world. Justifiably, undernutrition has
been a major priority in the region. However, only
slow progress has been made. Worldwide, sub-Saharan
Africa (SSA) achieved the least (16·7 %) decline in the
global hunger index between 1990 and 2012(4). Stunting
rates in West and Central Africa had declined by only
11 % from 44 to 39 % between 1990 and 2011(5). On
the whole, Africa will experience the slowest decline in
stunting globally up until 2025(3).

In contrast, with the slow decline in child undernutrition,
Africa is experiencing a rapid increase in childhood over-
weight, with the prevalence rising from 4·0 % in 1990 to
8·5 % in 2010 and projected to reach 12·7 % in 2020(6).
Adult obesity has also increased in recent decades with an
attendant increase in the burden of cardiometabolic dis-
eases or chronic non-communicable diseases (NCD)(7).
Unhealthy diets along with physical inactivity, obesity
and smoking are established risk factors for chronic dis-
eases(8,9). The present paper reviews evidence of changing
diet practices in West Africa and examines some of its ef-
fects such as obesity, hypertension and diabetes.

Urbanisation

The urban proportion of the West African population
doubled from 18·7 % in 1970 to 41·6 % in 2010

(Fig. 1)(10). It is projected to reach 62·7 % by the year
2050, representing an 80 % increase in 50 years. West
Africa is experiencing the most rapid increase in urbani-
sation in Africa (Fig. 1). The increase in population is de-
rived from the natural increase within the urban centres
and the in-migration from the rural areas. There are var-
iations between and within countries. The fraction of the
population living in urban areas in 2010 ranged from
17·5 % in Niger to 61·8 % in Cape Verde.

Urbanisation has been associated with changes in the
quality and quantity of foods eaten, where meals
are eaten with proportion to the cost of the foods(11).
There are both demand-side and supply-side changes.
The increased incomes, little time to prepare meals,
and the individual preferences contribute to the
increased demand and consumption of energy-dense
processed foods and fast foods which may be eaten in-
side or outside the home(12). In West Africa, the con-
sumption of fast foods by children has also become a
social class status symbol (13). On the supply-side is the
rapid increase in the number of fast-food chains, super-
markets and transnational food corporations as well as
in the volume of food imports(14,15). The marketing stra-
tegies have also evolved to become more aggressive.
Unhealthy foods or drinks are sometimes presented as
good or glamorous.

Urbanisation is also associated with changes in stress
and physical activity. As technology and labour-saving
devices at the office, workplace, home and public spaces
have increased, urban residents have become less physi-
cally active. These devices could be as innocuous as a re-
mote control or a swivel chair or as sophisticated as
motorised vehicles, escalators or washing machines.

Fig. 1. (colour online) Trends in the proportion of urban population in different regions of Africa,
1950–2050. Source: UN Population Division.
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Many cities in West Africa are not well planned with
well-defined bicycle or pedestrian lanes. The limited
availability of recreational parks, gyms, and reliable
transportation systems hinder programmes to encourage
physical activity. It is increasingly common for children
to travel to schools in cars rather than on foot or by
bicycle. Watching television for >3 h daily has been asso-
ciated with overweight among adolescents in the
region(16).

Dietary changes

The available energy supply (as a proxy for intake) in
West Africa has been increasingly steady. According
to the food balance sheets from the Food and
Agricultural Organisation, per capita daily energy in
the region increased from 8376·4 kJ (2002 kcal) in 1985
to 11292·6 kJ (2699 kcal)(17). The energy supply has
increased in all the countries in the region, particularly
in Burkina Faso, Nigeria and Ghana (Fig. 2). The com-
ponent energy supply from the food groups have all been
on an upward trend. The per capita daily fat supply
increased from 46·0 to 61·6 g over the same period,
whereas protein increased from 48·0 to 64·2 g. These
available energy and component values are much lower
than those of other regions.

Despite the increasing energy supply and overweight
statistics, the dietary composition has remained essen-
tially the same over the past 40 years (Table 1)(17).
About 70 % of the total daily energy supply (DES) is

obtained from carbohydrates, 10 % from protein and
the remaining 20 % from fat. In contrast, in the
European Union and North America twice as much of
the total DES is obtained from fat to that of West
Africa. Only half of the daily energy intake is obtained
from carbohydrates. Furthermore, only about 5 % of
the DES is obtained from animal sources in West
Africa compared with one-third in Western countries.
Animal fat appears to be an insignificant component of
the fat supply in West Africa.

Overall, the total per capita DES and the dietary com-
position are not consistent with any significant nutrition
transition at the national level. Abrahams et al. applied a
scoring system based on six indicators to assess the extent
of nutrition transition in 40 sub-Saharan countries(18).
These indicators were based on the expectation that, in
countries well advanced in nutrition transition, dietary
energy intake will be high, with a significant intake of
fat; adult overweight levels will be high, while child stunt-
ing will be low; the proportion of the population living
on ≤US$1 will be low, so will be the infant mortality
rate. Their results showed that most West African coun-
tries were in the very early stages of transition. Of the
four countries in the final stages of transition, two were
in West Africa (Ghana and Cape Verde), one in
Central Africa (Gabon) and the other in southern
Africa (South Africa). Gambia and Senegal were into
the middle stages of the transition.

Some household surveys in the region provide empiri-
cal evidence of the early stage of transition. Sodjinou
et al. found that two-thirds of adults in Cotonou ate

Fig. 2. (colour online) Per capita daily energy supply in West African countries, 1990–2010. BEN,
Benin; BFA, Burkina Faso; CPV, Cape Verde; CIV, Cote d’Ivoire; GAM, The Gambia; GHA, Ghana;
GIN, Guinea; GNB, Guinea-Bissau; LIB, Liberia; MLI, Mali; NER, Niger; NGA, Nigeria; SEN, Senegal;
SLE, Sierra Leone; TGO, Togo. Source: Food and Agricultural Organisation.
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traditional diets, whereas one-third ate transitional
diets(19). Those on the transitional diet ate significantly
higher amounts of white bread, local roots and tubers,
potatoes, nuts and seeds, meat, eggs, milk and milk pro-
ducts, fats and sweets and significantly lower amounts of
fruits. Compared with the traditional diet, the tran-
sitional diet was more diversified but less healthy with
80 % higher amounts of cholesterol (136·6 v. 76·1 mg/
d). Residents who ate transitional diets were from a
higher socioeconomic status than those who ate the tra-
ditional diets.

A similar finding was reported in Ouagadougou,
where the diet was largely traditional comprising cereals,
vegetables and vegetable source fats(20). Among the
population who ate ‘modern’ type foods, there was a
higher prevalence of overweight.

Unhealthy eating in childhood

The indicators pointing to very early stage of nutrition
transition in West Africa should not give grounds for cel-
ebration. Unhealthy eating in West Africa begins early in
life. Only 4 % of fifth-grade children aged 12 years in
Ouagadougou reported eating fruit or vegetables daily,
whereas nearly five times as many ate ice pop daily(21).
Those reporting daily consumption of cakes or candies
were twice those eating fruit, vegetables or legumes
daily. About 17–25 % of children had not eaten any
fruit, legumes, vegetables, fish or meat during the week
preceding the survey. The consumption of unhealthy
foods was influenced by their availability and peers’ eat-
ing habits.

In Ghana, 20 % of junior and senior high school
students aged 12–18 years reported as not eating any
fruit at breakfast during the week preceding a survey,
and 13 % did not eat any vegetables(22). Only 43 and
52 % of the adolescents ate fruit or vegetables at break-
fast respectively during the preceding week of the survey.

In multivariate analysis, having a father or mother with
primary education, a mother with low-grade employ-
ment (skilled or unskilled manual work) and high school
performance were significantly associated with fruit in-
take. Having a father with tertiary education and high
school performance were the factors independently asso-
ciated with the vegetable intake.

Among adolescents aged 10–19 years in Cotonou,
Benin in 2007, the mean daily amount of fruit and vege-
tables per child was 97 g compared with 304 g sweet
foods, including sweet beverages, candies and choc-
olate(23). Overall, 45·7 % of the total energy intake of
the children were obtained from out-of-home foods.
The total energy intake obtained from fat (31 %) was
higher than the 15–30 % recommended by WHO/Food
and Agricultural Organisation(24).

In Nigeria, most children aged between 6 and 18
months are weaned on pap, often sweetened with
sugar(25). However, the majority of children are also
given sugar-sweetened beverages (SSB) such as chocolate
drinks and soda. About 8–16 % of babies consumed
these SSB daily, whereas 65 % ate biscuits frequently
each day. The consumption of SSB and sugar snacks in
babies and toddlers is relatively common in Africa and
Asia(26). A recent systematic review of prospective studies
showed that the consumption of SSB in children and
adults is generally associated with an increased risk of
weight gain, increased BMI, and cardiometabolic dis-
eases(27–30). Conversely, reducing the intake of SSB has
been associated with a lowering of BMI(31). Some studies,
particularly those funded by the beverage industry have
challenged this conclusion(32) even though the weight of
the evidence favours the obesogenic effects of SSB(33).

Intake of fruit and vegetables

The Food and Agricultural Organisation food compo-
sition tables indicated that the per capita DES from

Table 1. Dietary patterns from food balance sheets for West Africa, European Union, Western Europe and North America

Indicator

West Africa
Western Europe European Union North America

1980 1990 2000 2010 2010 2010 2010

Total energy (Cal/d) 1945 2199 2501 2699 3515 3410 3515
Protein (g/d) 46·8 52·2 58·2 64·2 106·5 104·8 106·5
Fat (g/d) 46·4 49·4 55 61·6 151 142·4 151
Carbohydrate (Cal/d) 1340·2 1545·6 1773·2 1887·8 1730 1709·2 1730
Protein (Cal/d) 187·2 208·8 232·8 256·8 426 419·2 426
Fat (Cal/d) 417·6 444·6 495 554·4 1359 1281·6 1359
Total energy from animal products (kcal/d) 130 109 111 138 1123 997 1123
Animal fats (g/d) 1 0·9 0·9 1·1 28·6 20·9 28·6
Fruits and veggie (kcal/d) 116 110 125 136 177 191 177
Sugars and sweeteners (kcal/d) 87 62 83 100 444 362 539
% Energy from animal products 6·7 5·0 4·4 5·1 31·9 29·2 31·9
% fat as animal fats 2·2 1·8 1·6 1·8 18·9 14·7 18·9
% Energy from carbs 68·9 70·3 70·9 69·9 49·2 50·1 49·2
% Energy from protein 9·6 9·5 9·3 9·5 12·1 12·3 12·1
% Energy from fat 21·5 20·2 19·8 20·5 38·7 37·6 38·7

Source: Food and Agricultural Organisation.

An overview of the nutrition transition in West Africa 469

http://dx.doi.org/10.1017/S0029665114001669
Downloaded from http:/www.cambridge.org/core. Lancaster University, on 22 Nov 2016 at 15:21:42, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

http://dx.doi.org/10.1017/S0029665114001669
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms


P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

fruit and vegetables in West Africa increased from 364 kJ
(87 kcal) in 1980 to 418·4 kJ (100 kcal) in 2010
(Table 1)(17). This compares with 1857·7 kJ/d (444 kcal/
d) in Western Europe or 5394·2 kJ/d (539 kcal/d) in
North America.

WHO recommends the intake of at least five servings
of fruit and/or vegetables daily or ≥400 g daily(24).
Several national and sub-national surveys have demon-
strated the low consumption of fruit and vegetables in
West Africa(19,23). Results from the STEPS surveys
from fifteen West African countries show that the ma-
jority of adults, ranging from 79 % in Guinea to 96 %
in Niger do not consume adequate amounts of fruit
and vegetables daily (Fig. 3)(34). Except for three coun-
tries, females tend to more frequently consume inad-
equate amounts of fruit and/or vegetables than males,
although the sex differences were minimal.

In Ghana, the fifth round of the Demographic and
Health Survey (DHS) had a module on regenerative
health that covered fruit and vegetable intake along
with vigorous physical activity, duration of rest and
type of cooking used(35). Among women aged 15–49
years, 64 % reported consuming fruit at least 3 d during
a typical week: 35·4 % ate fruit 3–6 d per week, while
28·4 % ate fruit every day. The corresponding figures
for the 61 % of men who reported eating fruit in a typical
week was 40·1 and 20·9 %. Among women and men who
reported consuming fruit during a typical week, only 3·2
and 1·0 %, respectively, ate five or more servings on a
typical day. Similarly, among women and men who

consumed vegetables weekly, only 1·7 and 1·1 %, respect-
ively, consumed at least five servings on a typical day.

The mean number of fruit servings consumed by
women per week (7·5, 95 % CI 7·3, 7·7) was slightly
higher than that of men (6·2, 95 % CI 6·0, 6·4)(36).
Similarly, women consumed a slightly higher number
of vegetable servings than men (8·1, 95 % CI 7·8, 8·3
v. 7·9, 95 % CI 7·7, 8·2). Among females, living in the for-
est zone, older age group, having higher education, work-
ing as a professional or in the sales and services industry,
as well as reading a newspaper or magazines or listening
to the radio at least once weekly, were all independently
associated with consuming higher amounts of fruit.
Among men, residence in the forest zone or rural area,
living in the poorest households, having higher edu-
cation, aged 40–44 years, working in sales/services, read-
ing newspapers or magazines daily and watching
television less than once weekly were independently asso-
ciated with higher amounts of fruit consumption. These
differences between men and women in relation to fruit
intake are not intuitive.

In the World Health Survey (2002–2003) involving
fifty countries, proportion of men and women aged 18
years or older who consumed less than five servings of
fruit and vegetables daily, ranged from 36·6 % of men
and 38 % of women in Ghana; 97·0 % of men and
98·5 % of women in Mauritania(37). In a pooled analysis
across all the countries, the prevalence of low fruit and
vegetable consumption decreased with increasing wealth
quintile. Except for Cote d’Ivoire and Mauritania, this

Fig. 3. (colour online) Proportion of adults consuming less than five servings of fruit and vegetables
daily in West Africa. BEN, Benin; BFA, Burkina Faso; CPV, Cape Verde; CIV, Cote d’Ivoire; GAM,
The Gambia; GHA, Ghana; GIN, Guinea; LIB, Liberia; MLI, Mali; NER, Niger; SLE, Sierra Leone;
TGO, Togo; MAU, Mauritania. Source: WHO STEPS Country Reports.
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relationship reached statistical significance in the other
West African countries in the survey (Burkina Faso,
Ghana, Mali and Senegal).

Thus, male sex, lower socioeconomic status, non-
availability, non-affordability and access have barriers
to consume adequate amounts of fruit and vegetables.
Other studies in West Africa have found additional bar-
riers, such as the presence of pesticide residues(38), and
less knowledge of their protective benefits(39) and food
safety(40).

Exposure to famine in childhood and later
cardiometabolic risk

The developmental origins of adult health and disease
are now well recognised in public health policy leading
to an advocacy for a life course approach for the NCD
interventions(41,42). In Nigeria, persons born during the
famine of 1968–1970 associated with the Biafran War
who were nearly three times as likely to have systolic hy-
pertension (adjusted 2·87; 95 % CI 1·90, 4·34) as those
born after the war (1971–1973), when follow-up was
done in 2009(43). Other parameters of cardiometabolic
diseases, including overweight (OR 1·41; 95 % CI 1·03,
1·93), raised blood glucose and impaired glucose toler-
ance were found higher in the cohort born during the
civil war. Other studies report similar elevated cardiome-
tabolic risk in adult life for children exposed to the
Chinese(44) or Dutch famine (45).

Trade and urbanisation

Transnational food companies such as supermarkets,
fast-food chains and beverage industries have established
themselves in most of the major cities of West Africa(46).
In several African companies such as Cape Verde, Kenya
and Rwanda, transnational food corporations are among
the top three largest companies(47). As is the case else-
where, their aim is to influence the food habits of consu-
mers, particularly children in favour of processed foods,
snacks, SSB and fast foods. The increased access of the
urban population to these transnational companies has
contributed to the nutrition transition in developing
countries(48,49). The number of local fast-food industries
has also been increasing in the cities. The transnational
food corporations have the capacity to lower the prices
of the fast foods or soft-drinks in order to make them
more affordable and reach a larger segment of the mar-
ket(47). This competitive edge leads to a situation in
which healthier foods can be more expensive than
unhealthier foods, as has been reported in urban poor
South Africa(50).

The Euromonitor International database shows that
Nigeria has been increasing importing most of its foods
including beverages, cereal and cereal products, sugar
products and honey, dairy products and fruit and vegeta-
bles(15). Steep increases in imports were observed between
1998 and 2009. It was only with fruit and vegetables that
Nigeria’s exports matched its imports. The annual sales

of grocery retailers increased from $10.1 billion in
2001–2003 to 26·8 billion in 2010–2012. The picture is
quite different for Kenya which is a net exporter of sev-
eral products such as beverages, fish, meat, dairy pro-
ducts, fruit and vegetables.

Market deregulation has facilitated the spread of
fast-food chains (51). Increased access to fast-food restau-
rants is associated with childhood obesity (52). It has been
estimated that one unit increase in fast-food consumption
is associated with an increase in the age-standardised per
capita BMI of 0·023 kg/m2 in high-income countries(51).
Consequently, the researchers have called for a stricter
control of the markets in order to control the obesity
epidemic.

Physical inactivity

Another characteristic of the nutrition transition has
been the prevailing physical inactivity. There are struc-
tural, systemic, cultural and individual reasons that influ-
ence physical inactivity. Some of the deficiencies with
respect to poor urban planning, absence of paved pedes-
trian lanes, recreational parks and public sports facilities
have already been mentioned. The inefficient and unpre-
dictable public transport system is disincentive for indivi-
duals to abandon their cars in favour of mass
transportation.

In a meta-analysis of fifteen studies published between
1966 and 2007, Abubakari et al. estimated that 13 % (95
% CI 9·0, 18·0) of West African adults were physically in-
active(53). Urban residents, females and older persons were
more likely to be physically inactive. Urban residents were
twice as likely as rural residents to be inactive (prevalence
ratio 2·04, 95 %CI 1·58, 2·63).Much lower levels of physi-
cal activity were reported from the STEPS surveys. The
proportion of adults who were not engaged in vigorous
physical activity ranged from 31·0 % in Sierra Leone to
93·0 % in Cote d’Ivoire(54). The age-standardised preva-
lence of adults who met the WHO recommendations
(≥30-min of moderate-intensity activity on ≥5 d of the
week or ≥20 min of vigorous-intensity on ≥3 d of the
week) ranged from 46·8 % in Mali to 94·7 % in Benin(55).

In the major cities, young adults are less physically ac-
tive than their parents were at their age(13). Among
young university students, aged young to adults between
16 and 39 years in Nigeria, 41 % were found to be in-
active(56). Females, overweight students, those of the
Hausa ethnicity and those whose parents were from a
lower income group were most likely to be physically
inactive.

Double burden of malnutrition

The emerging phenomenon of double burden of malnu-
trition has been described at the national and household
levels. The latest availableDHS results show that the preva-
lence of adult female overweight ranges from 9·1 % in
Burkina Faso to 29·3 % in Ghana(57). Under-five stunting
prevalence rates, on the other hand, range from 26·5 %
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in Senegal to 43·9 % in Niger. Thus, with the exception
of Burkina Faso, all the West African countries have a
situation in which the maternal overweight exceeds 15
%, whereas at the same time stunting rates exceed 25 %
(Fig. 4).

In a survey of cardiovascular risk factors among men
and women aged ≥15 years in The Gambia, it was found
that 18 % were underweight while 4 % were obese(58). A
household consumption and expenditure survey in
Cape Verde identified 18 % of households as underweight
(with at least one underweight member), 41 % as over-
weight (with at least one overweight member) and 14 %
as dual burden (with at least one underweight and one
overweight member)(59).

Double burden of malnutrition has also been assessed
among adult residents aged between 25 and 60 years in
Ouagadougou, Burkina Faso using an expanded defini-
tion, which included a biochemical assessment of micro-
nutrients, and the presence of cardiometabolic risk
factors (overweight or obesity or abdominal obesity, hy-
pertension, hyperglycaemia or insulin resistance or diag-
nosed diabetes and dyslipidaemia)(60). Nearly one
quarter of the respondents had at least one nutritional
deficiency and one cardiometabolic risk factor. The preva-
lence of double of malnutrition was significantly higher in
women than men (30·4 % v. 16·1 %, P = 0·008); in persons
with high-school education than in those with no formal
education (32·0 % v. 15·1 %, P = 0·002); and in persons
from low-income households than those in high-income
households (32·1 % v. 13·3 %, P = 0·005). Overall, the

prevalence of overweight/obesity was 24·2 %, metabolic
syndrome 10·3 %, iron-deficiency anaemia 15·7 % and
vitamin A deficiency 25·7 %.

Among mother–child pairs in Cotonou, Benin, the
prevalence of maternal overweight and acute or chronic
child malnutrition was 16·2 %(61). It was only in 20·3 %
of the pairs that both the child and its mother had nor-
mal weights. Overall, 39·1 % of mothers were over-
weight/obese and 27·7 % of children undernourished.

Childhood obesity

A recent systematic review of anthropometric analysis of
body weight of SSA school children aged between 5 and
17 years concluded that there was an evidence of over-
weight/obesity transition(62). The overweight/obesity
prevalence across eighty-two studies published between
1987 and 2013 was 10·6 % (overweight 8·1 %, obesity
2·5 %). The prevalence was higher in girls than boys
(15·4 % v. 7·6 %). It was also higher among urban resi-
dents, children from higher socioeconomic class, and
older children. Among the West African countries repre-
sented in the review, the prevalence of overweight (exclud-
ing obesity) ranged from 2·7 % among children aged 6–12
years in Nigeria to 17·1 % among children aged 10–17
years from another study in Nigeria. In both boys and
girls in SSA, there was an increasing trend of over-
weight/obesity over a 30-year period. Among the children

Fig. 4. (colour online) Prevalence of stunting in children under aged 5 years and overweight/obesity
in mothers aged 15–49 years in West African countries from the latest available Demographic and
Health Survey. BEN, Benin; BFA, Burkina Faso; CIV, Cote d’Ivoire; GHA, Ghana; GIN, Guinea; LIB,
Liberia; MLI, Mali; NER, Niger; NGA, Nigeria; SEN, Senegal; SLE, Sierra Leone; MAU, Mauritania.
Source: http://statcompiler.com/
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in the studies reviewed, the weighed prevalence of under-
weight children was 17·6 % (boys 25·0 %, girls 8·3 %).

Adult obesity

The increasing prevalence of overweight in adults is one
of the most visible manifestations of the nutrition tran-
sition. In an analysis of DHS results from two different
time points, at least 10 years apart in seven countries
(Burkina Faso, Ghana, Niger, Senegal, Kenya, Malawi
and Tanzania), Ziraba et al. observed 35·5 % increase
in overweight/obesity from 23·2 to 31·4 % between the
surveys in their urban populations(63). The obesity com-
ponent increased by 41·7 % from 17·9 to 25·4 %. These
changes were statistically significant. The increase in
overweight/obesity among women from the poorest
households (+50 % from 13·7 to 20·5 %) was much
higher than those from the richest households (+7 %
from 35·4 to 37·9 %). In multivariate analysis, urban
women from Ghana and Niger were respectively 40
and 49 % more likely than those in Burkina Faso to be
overweight or obese (OR 1·4 95 % CI 1·24, 1·58 for
Ghana; OR 1·49, 95% CI 1·32, 1·67 for Niger). Those
from the richest households were three times as likely
as those from the poorest households to be overweight/
obese (OR 3·2, 95 % CI 2·92, 3·51). Overall, the annual
rate of increase of overweight/obesity was 5·0 %.

Among West African countries that have completed at
least three rounds of DHS and have data on women’s
BMI, the most rapid increase in overweight/obesity has
occurred in Ghana where the prevalence increased from
12·8 % in 1993 to 29·2% in 2008(57). The slowest rise
has occurred in Burkina Faso where prevalence rose
from 6·5 % in 1993 to 11·2 % in 2010. In Nigeria, the
prevalence has remained essentially the same at 22·9 %
in 1999 and 22·1 % in 2008.

The findings from the DHS are consistent with those
of a meta-analysis of published studies from 1966 to
2007 which showed that the pooled prevalence of obesity
from rural and urban communities increased by 114 %
from 7·0 % (95 % CI 5·0, 10·0) to 15·0 % (95 % CI
13·0, 18·0) over the 15-year period from 1990 to 2004.
The greatest contribution to the increase was from
urban female residents in whom the prevalence increased
from 8·0 to 22 % over the same period.

The prevalence of overweight/obesity has been higher
in the major West African cities than those at the
national level. In Ouagadougou, the capital of Burkina
Faso (the country with the lowest prevalence of female
overweight/obesity), one-third of residents aged 45–54
years were overweight/obese(64). Similarly, the prevalence
in women aged 18 years and older increased from 62·2 %
in 2002–2003 to 64·9 % in 2008–2009 over the two waves
of the Women’s Health Study of Accra(65,66). In a longi-
tudinal study, among 541 men and women aged 25–60
years without a previous diagnosis of diabetes or CVD
in Cotonou, Ouidah and surrounding rural communities,
the prevalence of obesity increased significantly from 7·2
to 11·3 % after a 4-year follow-up(67). The mean BMI

increased from 24·3 to 25·1 kg/m2 over the same period.
The incidence of metabolic syndrome was 8·2 %.

The prevalence of obesity in both men and women,
from STEPS surveys, ranged from 3·2 % in Niger to
22·0 % in Liberia(54). Countries in which the prevalence
exceeded 10 % were Cote d’Ivoire (10·5 %), Nigeria
(10·9 %), The Gambia (12·1 %), Mali (17·9 %),
Mauritania (20·9 %), Liberia (22·0 %) and Ghana
(26·9 %)(34).

The determinants of overweight and/or obesity include
female sex, older age, urban residence, duration of ex-
posure to urban residence, higher education, and higher
wealth index(68–70). Breast-feeding and physical activity
are protective. Overweight, obesity or BMI have consist-
ently been independent risk factors for hypertension in
studies in the region(64,71–73).

Hypertension

Where as the age-standardised prevalence of adult hyper-
tension declined or remained the same in the WHO
Regions, that for Africa and South-East Asia increased be-
tween 1980 and 2008(74). With an estimated prevalence of
36·8 %, the WHO African Region has the highest preva-
lence of hypertension globally. Direct evidence from the
longitudinal studies or cross-sectional studies to demon-
strate an increasing trend of hypertension consistent with
the increase in overweight/obesity in West Africa is scarce.
InCameroon, the age-standardised prevalence of hyperten-
sion increased significantly in both men and women in the
same rural and urban communities over a 10-year period
from 1994 to 2003(75). Among men in urban Yaounde, the
prevalence rose from 24·4 to 39·6 % and in women, from
20·1 to 37·2 %. Similarly, the prevalence in rural
Evodoula rose sharply from 13·8 to 44·0 % in men and
from 14·6 to 34·1 % in women over the same period. All
the increases were statistically significant.

Indirect evidence of an increasing trend comes from a
systematic review in Nigeria, which showed a pooled
prevalence of hypertension that increased from 8·9 % in
studies published in 1970–1979 to 15·0 % in those pub-
lished in 1990–1999 and to 22·5 % in those published in
2000–2009(76). Empirical data from a repeat survey in
the rural Mangu Local Government Area, Nigeria
showed an increase in the crude prevalence of hyperten-
sion from 7·4 % in 1991 to 20·9 % in 2008(77). Although
the population groups were different, it is intriguing
that several cardiometabolic risk factors, including age,
urban exposure, total cholesterol and BMI had increased
over the period. On the other hand, alcohol and tobacco
use, and blood sugar decreased over the same period. A
similar increase in rural hypertension was observed in
rural communities in the Greater Accra Region, Ghana
after 28 years(78).

In many West African cities, more than 25 % of adults
have hypertension(76,79). This is the case, for example,
with Ouagadougou (40·2 %)(64), St Louis (46 %)(80),
Accra (54·6) %(73), Dakar (27·5 %)(81) and Lome (26·6
%)(82). The independent risk factors associated with hy-
pertension from various studies include older age,
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overweight/obesity, physical inactivity and higher socioe-
conomic status(72,79,83). Similar determinants have been
reported from other parts of Africa(84). Physical activity
is protective for obesity, hypertension and cholesterol(85).

In the major cities undergoing rapid transition, the
consequences are evident in persons in the high socioeco-
nomic class. In urban poor Accra where households had
an average monthly income of US$79, 28·3 % of adults
(women 25·6 % and men 31·0 %) had hypertension(86).
In Ouagadougou, the prevalence of obesity/overweight
among the poorest income tertile households was 19·3
%, hypertension 19·3 %, hyperglycaemia 32·1 % and
low HDL-cholesterol 34·9 %(60).

Diabetes

A recent review of type 2 diabetes in SSA covering 1990–
2011 included data from three West African countries:
Ghana, Guinea and Nigeria(87). The prevalence of
diabetes ranged from 2·5 % to 7·9 %. With respect to
other risk factors, the prevalence was higher in urban
than in rural areas. A much higher prevalence of 9·1
and 9·7 % has been reported among workers in Accra,
Ghana(72), and in Dakar, Senegal(88) respectively and of
17·9 % in a representative sample of adults in Dakar,
Senegal(89). The Global Burden of Metabolic Risk
Factors of Chronic Diseases Collaborating Group esti-
mated that the age-standardised prevalence of diabetes
increased by about 10 % in men and about 35 % in
women in SSA between 1980 and 2008. The
International Diabetes Federation estimates that Africa
will record the highest increase of 98·1 % globally in
the number of adults with diabetes from 2010 to 2030.

Some challenges and perspectives

West Africa faces immense challenges that limit its abil-
ity to manage the growing nutrition transition and its
consequences. The health systems are typically oriented
towards undernutrition and acute infections(90,91).
Within the health sector, plans and programmes are
often fragmented to the extent that national plans for nu-
trition and chronic NCD control are developed separ-
ately. Available plans do not sufficiently address the
major NCD risk factors(92). There is limited reliable in-
formation for surveillance and routine monitoring of
inputs and outcomes. There is a weak human resource
capacity at all levels. Current training approaches for nu-
trition are not well aligned to prevailing health problems,
particularly chronic NCD(93).

NCD have usually not received sufficient priority in the
public health agenda of developing countries. The increas-
ing nutrition-related risk factors and chronic NCD in
West Africa justify the calls for increasing investment and
re-orientinghealth systems to tackle bothunderandovernu-
trition(94). Food habits are difficult to change, especially in
the West African setting where they are also influenced by
sociocultural beliefs. The facilitating factors at the national
level such as the trade policies and the individual factors

such as preference for quick foods are likely to persist.
Food and beverage industries continue to sponsor highly
visible national and international programmes, including
sportingand entertainment events.There isweak regulation
of the food and beverage industry and so they continue to
target children in their aggressive advertising.

The West African Health Organisation is a specialised
agency of the Economic Community of West African
States (ECOWAS). It comprises fifteen Member States
and has a mandate to safeguard and promote optimal
health of persons living in the region. It has a unique ca-
pacity to garner political support through an annual
Assembly of Health Ministers meeting, which it orga-
nises. Ministers of Health have passed resolutions on nu-
trition and NCD in recent years. West African Health
Organisation (WAHO) also organises a biennial forum,
the ECOWAS Nutrition Forum, which has become a
flagship programme in the region during which major
stakeholders from the government ministries, training insti-
tutions and development partners share experiences
on progress and best practices for improved nutrition.
WAHO has supported several Member States to develop
nutrition and integrated NCDplans and to set upmultisec-
toral coordinatingmechanisms.WAHO,WHOand techni-
cal experts have released a consensus statement on the
reduction of the dietary salt intake(95). WAHO, Food and
Agricultural Organisation and other Partners have also de-
veloped a food composition table for West Africa(96).

The multisectoral platform Scaling Up Nutrition
Movement, the momentum from the Global Nutrition
for Growth Compact, the United Nations Political
Declaration on NCD in 2011, the global targets for ma-
ternal, infant and young child nutrition, and the WHO
Global Action Plan on NCD 2013–2020 are the inter-
national initiatives that provide opportunities to address
the nutrition transition. Regionally and nationally, the
improving educational level in the urban centres can be
exploited as countries implement the ‘Codex
Alimentarius’ and the population becomes more inter-
ested in food labelling(97).

Conclusions

Most West African countries are at an early stage of
nutrition transition. However, countries such as Cape
Verde, Ghana and Senegal appear to have reached the lat-
ter stages of the transition. The major cities in the region
are experiencing the consequences of transition, including
overweight/obesity, hypertension and diabetes. Affected
persons are not only those in the higher socioeconomic
strata but also the urban poor and uneducated who are
already disadvantaged by poor sanitation and infectious
diseases. Improved intra- and inter-sectoral collaboration
is required to address the changing nutrition profile and
the rising chronic NCD burden in the region.

Acknowledgements

The author would like to thank the Management and col-
leagues at WAHO for their support for the present paper.

W. K. Bosu474

http://dx.doi.org/10.1017/S0029665114001669
Downloaded from http:/www.cambridge.org/core. Lancaster University, on 22 Nov 2016 at 15:21:42, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

http://dx.doi.org/10.1017/S0029665114001669
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms


P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

Thanks to the African Nutrition Society and the
Organisers of the Sixth African Nutrition Epidemiology
Conference held in Accra, Ghana in July 2014 for the op-
portunity to make a presentation on this subject.

Financial Support

None.

Conflicts of Interest

None.

Authorship

W.K. B. reviewed the literature and wrote themanuscript.

References

1. United Nations Development Programme (2014) Human
Development Report 2013. The Rise of the South: Human
Progress in a Diverse World. New York: UNDP.

2. Institute for Health Metrics and Evaluation (2013) GBD
2010 Arrow Diagram. http://vizhub.healthdata.org/irank/
arrow.php (accessed 16 August 2014).

3. Black RE, Victora CG, Walker SP et al. (2013) Maternal
and child undernutrition and overweight in low-income
and middle-income countries. Lancet 382, 427–451.

4. United Nations Economic Commission for Africa, African
Union, African Development Bank Group et al. (2013)
Assessing Progress in Africa toward the Millennium
Development Goals, MDG Report 2013. Food security
in Africa: Issues, challenges and lessons.

5. UNICEF, World Health Organisation & The World Bank
(2012) UNICEF-WHO-World Bank Joint Child
Malnutrition Estimates. New York; Geneva; Washington,
DC: UNICEF, WHO, The World Bank.

6. de Onis M, Blössner M & Borghi E (2010) Global preva-
lence and trends of overweight and obesity among pre-
school children. Am J Clin Nutr 92, 1257–1264.

7. Ng M, Fleming T, Robinson M et al. (2014) Global, re-
gional, and national prevalence of overweight and obesity
in children and adults during 1980–2013: a systematic
analysis for the Global Burden of Disease Study 2013.
Lancet 384, 766–781.

8. World Health Organisation (2003) Diet, Nutrition and the
Prevention of Chronic Diseases. Report of a Joint WHO/
FAO Expert Consultation. Technical Report Series No.
916. Geneva, Switzerland: WHO.

9. Ford ES, Bergmann MM, Kroger J et al. (2009) Healthy
living is the best revenge: findings from the European pro-
spective investigation into cancer and nutrition-potsdam
study. Arch Intern Med 169, 1355–1362.

10. United Nations (2014) World Urbanisation Prospects: The
2014 Revision. CD-ROM ed., http://esa.un.org/unpd/wup/
CD-ROM/Default.aspx (accessed 11 August 2014).

11. Popkin BM (1998) The nutrition transition and its health
implications in lower-income countries. Public Health
Nutr 1, 5–21.

12. Ruel MT, Haddad L & Garrett JL (1999) Some urban facts
of life: implications for research and policy. World Dev 27,
1917–1938.

13. Ekpenyong CE & Akpan EE (2013) Urbanisation drift and
obesity epidemic in sub-Saharan Africa: a review of the
situation in Nigeria. Eur J Sustain Dev 2, 141–164.

14. Reardon T, Timmer CP, Barrett CB et al. (2003) The rise
of supermarkets in Africa, Asia, and Latin America. Am
J Agric Econ 85, 1140–1146.

15. Schram A, Labonté R & Sanders D (2013) Urbanisation
and international trade and investment policies as determi-
nants of noncommunicable diseases in sub-Saharan Africa.
Prog Cardiovasc Dis 56, 281–301.

16. Adesina AF, Peterside O, Anochie I et al. (2012) Weight
status of adolescents in secondary schools in Port
Harcourt using Body Mass Index (BMI). Ital J Pediatr
38, 31.

17. FAO (2014) Food Balance Sheets. http://faostat3.fao.org/
faostat-gateway/go/to/download/FB/FBS/E (accessed 11
August 2014).

18. Abrahams Z, Mchiza Z & Steyn NP (2011) Diet and mor-
tality rates in Sub-Saharan Africa: stages in the nutrition
transition. BMC Public Health 11, 801.

19. Sodjinou R, Agueh V, Fayomi B et al. (2009) Dietary pat-
terns of urban adults in Benin: relationship with overall diet
quality and socio-demographic characteristics. Eur J Clin
Nutr 63, 222–228.

20. Becquey E, Savy M, Danel P et al. (2010) Dietary patterns
of adults living in Ouagadougou and their association with
overweight. Nutr J 9, 13.

21. Daboné C, Delisle H & Receveur O (2013) Predisposing,
facilitating and reinforcing factors of healthy and un-
healthy food consumption in schoolchildren: a study in
Ouagadougou, Burkina Faso. Glob Health Promot 20,
68–77.

22. Doku D, Koivusilta L, Raisamo S et al. (2013)
Socio-economic differences in adolescents’ breakfast eat-
ing, fruit and vegetable consumption, and physical activity
in Ghana. Public Health Nutr 16, 864–872.

23. Nago ES, Lachat CK, Huybregts L et al. (2010) Food, en-
ergy, and macronutrient contribution of out-of-home foods
in school-going adolescents in Cotonou, Benin. Br J Nutr
103, 281–288.

24. Nishida C, Uauy R, Kumanyika S et al. (2004) The joint
WHO/FAO expert consultation on diet, nutrition, and
the prevention of chronic diseases: process, product and
policy implications. Public Health Nutr 7, 245–250.

25. Bankole O, Aderinokun G, Odenloye O et al. (2006)
Weaning practices among some Nigerian women: impli-
cation on oral health. Trop Dent J 29, 15–21.

26. Huffman SL, Piwoz EG, Vosti SA et al. (2014) Babies, soft
drinks, and snacks: a concern in low-and middle-income
countries? Matern Child Nutr 10, 562–574.

27. Malik VS & Hu FB (2011) Sugar-sweetened beverages and
health: where does the evidence stand? Am J Clin Nutr 94,
1161–1162.

28. Malik VS, Pan A, Willett WC et al. (2013) Sugar-sweetened
beverages and weight gain in children and adults: a system-
atic review and meta-analysis. Am J Clin Nutr 98,
1084–1102.

29. Malik VS, Popkin BM, Bray GA et al. (2010) Sugar-sweet-
ened beverages and risk of metabolic syndrome and Type 2
diabetes: a meta-analysis. Diab Care 33, 2477–2483.

30. Pérez-Morales E, Bacardí-Gascón M & Jiménez-Cruz A
(2013) Sugar-sweetened beverage intake before 6 years of
age and weight or BMI status among older children; sys-
tematic review of prospective studies. Nutr Hosp 28, 47–51.

31. Ebbeling CB, Feldman HA, Chomitz VR et al. (2012) A
randomised trial of sugar-sweetened beverages and ado-
lescent body weight. N Engl J Med 367, 1407–1416.

An overview of the nutrition transition in West Africa 475

http://dx.doi.org/10.1017/S0029665114001669
Downloaded from http:/www.cambridge.org/core. Lancaster University, on 22 Nov 2016 at 15:21:42, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

http://dx.doi.org/10.1017/S0029665114001669
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms


P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

32. Massougbodji J, Le Bodo Y, Fratu R et al. (2014) Reviews
examining sugar-sweetened beverages and body weight:
correlates of their quality and conclusions. Am J Clin
Nutr 99, 1096–1104.

33. van Buul VJ, Tappy L & Brouns FJ (2014) Misconceptions
about fructose-containing sugars and their role in the obes-
ity epidemic. Nutr Res Rev 27, 119–130.

34. WHO (2014) STEPS Country Reports. (accessed 19
August 2014).

35. Ghana Statistical Service, Ghana Health Service & ICF
Macro (2009) Ghana Demographic and Health Survey
2008. Accra, Ghana: GSS, GHS and ICF Macro.

36. Amo-Adjei J & Kumi-Kyereme A (2014) Fruit and veg-
etable consumption by ecological zone and socioeconomic
status in Ghana. J Biosoc Sci, Epublication ahead of print
version.

37. Hall JN, Moore S, Harper SB et al. (2009) Global varia-
bility in fruit and vegetable consumption. Am J Prev Med
36, 402–409.

38. Bempah CK, Donkor A, Yeboah PO et al. (2011) A pre-
liminary assessment of consumer’s exposure to organo-
chlorine pesticides in fruits and vegetables and the
potential health risk in Accra Metropolis, Ghana. Food
Chem 128, 1058–1065.

39. Holdsworth M, Delpeuch F, Landais E et al. (2006)
Knowledge of Dietary and behaviour-related determinants
of non-communicable disease in urban Senegalese women.
Public Health Nutr 9, 975–981.

40. Nago ES, Verstraeten R, Lachat CK et al. (2012) Food
safety is a key determinant of fruit and vegetable consump-
tion in urban beninese adolescents. J Nutr Educ Behav 44,
548–555.

41. Victora CG, Adair L, Fall C et al. (2008) Maternal and
child under-nutrition: consequences for adult health and
human capital. Lancet 371, 340–357.

42. WHO (2011) Global Status Report on Noncommunicable
Diseases 2010. Geneva: World Health Organisation.

43. Hult M, Tornhammar P, Ueda P et al. (2010)
Hypertension, diabetes. and overweight: looming legacies
of the biafran famine. PLoS ONE 5, e13582.

44. Wang P-X, Wang J-J, Lei Y-X et al. (2012) Impact of fetal
and infant exposure to the Chinese Great Famine on the
risk of hypertension in adulthood. PLoS ONE 7, e49720.

45. Roseboom TJ, Painter RC, van Abeelen AFM et al. (2011)
Hungry in the womb: what are the consequences? Lessons
from the Dutch famine. Maturitas 70, 141–145.

46. Olutayo A & Akanle O (2009) Fast food in Ibadan: an
emerging consumption pattern. Africa 79, 207–227.

47. Hawkes C (2005) The role of foreign direct investment in
the nutrition transition. Public Health Nutr 8, 357–365.

48. Popkin BM, Adair LS & Ng SW (2012) Global nutrition
transition and the pandemic of obesity in developing coun-
tries. Nutr Rev 70, 3–21.

49. Monteiro CA, Moubarac J-C, Cannon G et al. (2013)
Ultra-processed products are becoming dominant in the
global food system. Obes Rev 14, S21–S28.

50. Temple NJ & Steyn NP (2011) The cost of a healthy diet: a
South African perspective. Nutrition 27, 505–508.

51. De Vogli R, Kouvonen A & Gimeno D (2014) The influ-
ence of market deregulation on fast food consumption
and body mass index: a cross-national time series analysis.
Bull World Health Org 92, 99–107A.

52. Burgoine T, Forouhi NG, Griffin SJ et al. (2014)
Associations between exposure to takeaway food outlets,
takeaway food consumption, and body weight in
Cambridgeshire, UK: population based, cross sectional
study. BMJ 348, g1464.

53. Abubakari AR, Lauder W, Jones MC et al. (2009)
Prevalence and time trends in diabetes and physical inac-
tivity among adult West African populations: the epidemic
has arrived. Public Health 123, 602–614.

54. Mensah GA (2013) Descriptive epidemiology of cardio-
vascular risk factors and diabetes in sub-Saharan Africa.
Prog Cardiovasc Dis 56, 240–250.

55. Guthold R, Louazani SA, Riley LM et al. (2011) Physical
activity in 22 African countries: results from the World
Health Organisation STEPwise approach to chronic dis-
ease risk factor surveillance. Am J Prevent Med. 41, 52–60.

56. Adegoke BO & Oyeyemi AL (2011) Physical inactivity in
Nigerian young adults: prevalence and socio-demographic
correlates. J Phys Activity Health 8, 1135–1142.

57. Measure DHS (2014) Demographic and Health Survey
Statcompiler: Building Tables with DHS Data. http://stat-
compiler.com/ (accessed 16 August 2014).

58. Van Der Sande MA, Ceesay SM, Milligan PJ et al. (2001)
Obesity and undernutrition and cardiovascular risk factors
in rural and urban Gambian communities. Am J Public
Health 91, 1641–1644.

59. Dop C, Pereira C, Mistura L et al. (2012) Using household
consumption and expenditures survey (HCES) data to as-
sess Dietary intake in relation to the nutrition transition:
a case study from Cape Verde. Food Nutr Bull 33,
221S–227S.

60. Zeba AN, Delisle HF, Renier G et al. (2012) The double
burden of malnutrition and cardiometabolic risk widens
the gender and socio-economic health gap: a study
among adults in Burkina Faso (West Africa). Public
Health Nutr 15, 2210–2219.

61. Bouzitou GDN, Fayomi B & Delisle H (2005)
Malnutrition infantile et surpoids maternel dans des
ménages urbains pauvres au Bénin. Santé 15, 263–270.

62. Muthuri SK, Francis CE, Wachira LJ et al. (2014)
Evidence of an overweight/obesity transition among
school-aged children and youth in sub-Saharan Africa: a
systematic review. PLoS ONE 9, e92846.

63. Ziraba AK, Fotso JC & Ochako R (2009) Overweight and
obesity in urban Africa: a problem of the rich or the poor?
BMC Public Health 9, 465.

64. Niakara A, Fournet F, Gary J et al. (2007) Hypertension,
urbanisation, social and spatial disparities: a cross-sectional
population-based survey in a West African urban environ-
ment (Ouagadougou, Burkina Faso). Trans R Soc Trop
Med Hyg 101, 1136–1142.

65. Benkeser RM, Biritwum R & Hill AG (2012) Prevalence of
overweight and obesity and perception of healthy and de-
sirable body size in urban, Ghanaian women. Ghana Med
J 46, 66–75.

66. Hill AG, Darko R, Seffah J et al. (2007) Health of urban
Ghanaian women as identified by the Women’s Health
Study of Accra. Int J Gyn Obstet 99, 150–156.

67. Sossa C, Delisle H, Agueh V et al. (2013) Lifestyle and
Dietary factors associated with the evolution of cardiome-
tabolic risk over four years in West-African adults: the
Benin study. J Obes 2013, 298024.

68. Gewa CA, Leslie TF & Pawloski LR (2012) Geographic
distribution and socioeconomic determinants of women’s
nutrition statues in Mali households. Public Health Nutr
16, 1575–1585.

69. Gbary AR, Kpozehouen A, Houehanou YC et al. (2014)
Prevalence and risk factors of overweight and obesity:
findings from a cross-sectional community-based survey
in Benin. Glob Epidemic Obes 2, 3.

70. Sodjinou R, Agueh V, Fayomi B et al. (2008) Obesity and
cardio-metabolic risk factors in urban adults of Benin:

W. K. Bosu476

http://dx.doi.org/10.1017/S0029665114001669
Downloaded from http:/www.cambridge.org/core. Lancaster University, on 22 Nov 2016 at 15:21:42, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

http://dx.doi.org/10.1017/S0029665114001669
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms


P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

relationship with socio-economic status, urbanisation, and
lifestyle patterns. BMC Public Health 8, 84.

71. Funke O & Ibrahim KS (2013) Blood pressure and body
mass index among Jos University Teaching Hospital
staff. Trans J Sci Technol 3, 73–83.

72. Addo J, Smeeth L & Leon DA (2008) Prevalence, detec-
tion, management, and control of hypertension in
Ghanaian civil servants. Ethn Dis 18, 505–511.

73. Duda RB, Kim MP, Darko R et al. (2007) Results of the
Women’s Health Study of Accra: assessment of blood
pressure in urban women. Int J Cardiol 117, 115–122.

74. World Health Organisation (2012) World Health Statistics
2012. Geneva: WHO, 18 May 2014.

75. Fezeu L, Kengne AP, Beverley B et al. (2010) Ten-year
change in blood pressure levels and prevalence of hyperten-
sion in urban and rural Cameroon. J Epidemiol Commun
Health 64, 360–365.

76. Ogah OS, Okpechi I, Chukwuonye II et al. (2012) Blood
pressure, prevalence of hypertension and hypertension re-
lated complications in Nigerian Africans: a review. World
J Cardiol 4, 327–340.

77. Okeahialam BN, Ogbonna C, Otokwula AE et al. (2012)
Cardiovascular epidemiological transition in a rural habitat
of Nigeria: the case of Mangu local Government area.
West Afr J Med 31, 14–18.

78. Addo J, Amoah AGB & Koram KA (2006) The changing
patterns of hypertension in Ghana: a study of four rural
communities in the Ga district. Ethn Dis 16, 894–899.

79. Bosu WK (2010) Epidemic of hypertension in Ghana: a
systematic review. BMC Public Health 10, 418.

80. Pessinaba S, Mbaye A, Yabeta G-A-D et al. (2013)
Prevalence and determinants of hypertension and asso-
ciated cardiovascular risk factors: data from a population-
based, cross-sectional survey in Saint Louis, Senegal.
Cardiovasc J Afr 24, 180–183.

81. Duboz P, Boetsch G, Gueye L et al. (2014) Hypertension
prevalence, awareness, treatment, and control in Dakar
(Senegal). J Hum. Hypertension 28, 489–493.

82. Baragou S, Djibril M, Atta B et al. (2012) Prevalence of
cardiovascular risk factors in an urban area of Togo: a
WHO STEPS-wise approach in Lome, Togo. Cardiovasc
J Afr 23, 309–312.

83. Houinato DS, Gbary AR, Houehanou YC et al. (2012)
Prevalence of hypertension and associated risk factors in
Benin. Rev Epidemiol Sante Publique 60, 95–102.

84. de Ramirez SS, Enquobahrie DA, Nyadzi G et al. (2010)
Prevalence and correlates of hypertension: a cross-sectional
study among rural populations in Sub-Saharan Africa. J
Hum Hypertens 24, 786–795.

85. Ntandou G, Delisle H, Agueh V et al. (2009) Abdominal
obesity explains the positive rural–urban gradient in the
prevalence of metabolic syndrome in Benin, West Africa.
Nutr Res 29, 180–189.

86. Awuah RB, Anarfi JK, Agyemang C et al. (2014)
Prevalence, awareness, treatment, and control of hyperten-
sion in urban poor communities in Accra, Ghana. J
Hypertens 32, 1203–1210.

87. Hall V, Thomsen R, Henriksen O et al. (2011) Diabetes in
Sub Saharan Africa 1999–2011: epidemiology and public
health implications. a systematic review. BMC Public
Health 11, 564.

88. Seck SM, Guéye S, Tamba K et al. (2013) Prevalence of
Chronic cardiovascular and metabolic diseases in
Senegalese workers: a cross-sectional study, 2010. Prev
Chronic Dis 10, 110339.

89. Duboz P, Chapuis-Lucciani N, Boëtsch G et al. (2012)
Prevalence of diabetes and associated risk factors in a
Senegalese urban (Dakar) population. Diab Metab 38,
332–336.

90. Allotey P, Reidpath DD, Yasin S et al. (2011) Rethinking
health-care systems: a focus on chronicity. Lancet 377,
450–451.

91. Yach D, Hawkes C, Gould CL et al. (2004) The global bur-
den of chronic diseases: overcoming impediments to pre-
vention and control. JAMA 291, 2616–2622.

92. Lachat C, Otchere S, Roberfroid D et al. (2013) Diet and
physical activity for the prevention of noncommunicable
diseases in low-and middle-income countries: a systematic
policy review. PLoS Med 10, e1001465.

93. Sodjinou R, Fanou N, Deart L et al. (2014) Region-wide
assessment of the capacity for human nutrition training
in West Africa: current situation, challenges, and way for-
ward. Glob Health Action 7, 23247.

94. Garrett JL & Ruel MT (2005) Stunted child-overweight
mother pairs: prevalence and association with economic
development and urbanisation. Food Nutr Bull 26, 209–
221.

95. West African Health Organisation (July 2013) Consensus
Statement of Dietary Salt Reduction in West Africa.
Bobo-Dioulasso: WAHO.

96. Food and Agriculture Organisation of the United Nations,
The International Network of Food Data Systems
(INFOODS), West African Health Organisation et al.
(2012) West African Food Composition Table. Rome: FAO.

97. Ababio PF, Adi DD & Amoah M (2012) Evaluating the
awareness and importance of food labelling information
among consumers in the Kumasi metropolis of Ghana.
Food Control 26, 571–574.

An overview of the nutrition transition in West Africa 477

http://dx.doi.org/10.1017/S0029665114001669
Downloaded from http:/www.cambridge.org/core. Lancaster University, on 22 Nov 2016 at 15:21:42, subject to the Cambridge Core terms of use, available at http:/www.cambridge.org/core/terms.

http://dx.doi.org/10.1017/S0029665114001669
http:/www.cambridge.org/core
http:/www.cambridge.org/core/terms

