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Health effects of fatty acids have been very controversial. Total mortality is inversely asso-
ciated with the amount of total fat consumed. In contrast, trans fatty acids or SFA intake is
positively related to mortality while the inverse is observed with consumption of MUFA or
PUFA. Among PUFA, long-chain (LC) n-3 PUFA have many beneficial effects. Dietary
intake of some types of fatty acids is specific to Africa. Energy from saturated fat does
not exceed 14% and energy from n-6 PUFA does not exceed 8 % of total energy intake.
Dietary intake of LC n-3 PUFA is less than 100 mg/d whereas international recommenda-
tions promote 250–500 mg/d. Consumption of plant n-3 PUFA mainly α-linolenic acid
(ALA) is highly variable depending on the country. Both fish and ALA availability are
low in several African countries. The prevalence of diabetes and cardiovascular events
remain very low in Africa, partly explained by the fact that the whole dietary pattern is
globally the best of all continents. One objective of ‘fat for Africa’ could be to increase,
as much as possible, the dietary intake of LC n-3 PUFA by promoting sustainable aquacul-
ture and to maintain as much as possible traditional dietary pattern by preventing a ten-
dency to westernisation, provided that the amount of energy and protein is sufficient to
fight against wasting and stunting where it still exists.

n-3 PUFA: Nutrition transition: Cardiovascular risk: Traditional food: Aquaculture

What role for fatty acids and what recommendations?

In brief, fatty acids are the main energy source on the
basis of 1 g = 38 kJ v. 17 kJ (9 kcal v. 4 kcal) for carbohy-
drates (CHO) and proteins. They include SFA, MUFA,
PUFA, which include n-6 and n-3 PUFA and trans fats.
Recent recommendation of a healthy diet from WHO
dated 24 August 2018 stated: Evidence indicates that
total fat should not exceed 30% of total energy intake
(TEI) to avoid unhealthy weight gain. Intake of SFA
should be less than 10% TEI and trans fats less than
1% TEI, with a shift in fat consumption away from
SFA and trans fats to unsaturated fats, and towards
the elimination of industrial trans fats. The Dietary
Reference Values for fat in UK, published by the

Committee on Medical Aspects of Food Policy in 1991
and 1994(1,2) promote, as expressed as % TEI, a total
fat intake ≤35 %, of which SFA ≤10 %, total PUFA
6 %, α-linolenic acid (ALA) ≥0·2 %, linolenic acid ≥1%
and trans fat ≤2 %.

In 2004, the Scientific Advisory Committee on Nutrition
endorsed the population recommendation (including preg-
nant women) of an amount of long-chain (LC) n-3 PUFA
of 450 mg/d(3). However, other international recommenda-
tions have been published about optimal intake of LC n-3
PUFA(4–7), which may vary depending on the country and/
or the physiological state and/or if secondary cardiovascu-
lar risk is taken into consideration.

Before looking at the repartition of consumption of
fatty acids in Africa and their sources of production, it
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is useful to summarise the today burden of nutritional
diseases in Africa for the following reasons : (a) fatty
acids are a source of energy; (b) excess consumption of
SFA and/or trans fats increases cardiovascular risk; (c)
LC n-6 PUFA as a substitute for an excess amount of
SFA are protective of cardiovascular risk; (d) LC n-3
PUFA are beneficial for health in many aspects: inflam-
mation, type 2 diabetes (T2DM), metabolic syndrome,
cardiovascular risk, brain and retina development,
depression cognition.

Undernutrition and non-communicable diseases in Africa

Undernutrition. According to FAO UN 2017-
Regional Overview of Food Insecurity Africa report(8),
the prevalence of undernourishment dropped between
2000 and 2010 in all parts of Africa, especially in
sub-Saharan Africa (from 28·1 to 20·6 %). From 2010
to 2015, it remained flat but rose from 2015 to 2016
(20·8–22·7 %). These trends were similar in all regions
of the continent but with huge level differences. In
2016, the prevalence of undernourishment was 33·9 %
in Eastern, 25·8 % in Middle, 22·7 % in sub-Saharan,
11·5 % in Western and 8 % in Southern Africa, i.e. the
prevalence was four times higher in Eastern than in
Southern Africa. Translated to the number of people
concerned, there were, in 2016, 224·3 million people
undernourished in sub-Saharan, 137·2 in Eastern, 41·6
in Western, 40·4 in Middle and 5 in Southern Africa.

Stunting in children under age 5 years involved 154·8
million in 2015 whose 34·1 % lived in sub-Saharan
Africa(8). In all regions of Africa, stunting decreased
steadily from 2000 to 2016; by example, it decreased
from 45 to 36·7 % in Eastern Africa, where the prevalence
is the highest. Wasting, on the difference of stunting,
which is an indicator of chronic undernutrition is an indi-
cator of recent and severe weight loss. In 2016, 51·7 mil-
lion children (7·7 %) suffered wasting in Africa, with the
highest prevalence in Western, sub-Saharan and Middle
Africa. All African regions are above the 5 % target of
World Health Assembly for wasting with some differ-
ences. In Southern Africa, 2/3 of countries are on track
to meet the World Health Assembly target whereas the
progress is lower in countries of Western and Middle
Africa.

Non-communicable diseases. On the other side of
nutritional status, obesity in adults is increasing in
adults in every country of Africa from 2005 to 2014.
The highest prevalence is observed in Southern Africa
reaching 15 % in men and about 37 % in women,
especially in South Africa. In all regions of Africa, the
prevalence of obesity is higher in women than in men
on difference with Western Europe and with Caucasian
Americans. In Mauritius and Seychelles (Eastern
Africa), the prevalence is as high as in South Africa(8).
Obesity in children increased from 5·0 to 5·2 % from
2005 to 2014 in Africa with disparities between the
regions. It increased during that period from 10·6 to
11·8 % in Southern Africa and from 8·9 to 10 % in
Northern Africa, whereas it remained stable at a lower
level in the three other regions(9).

Diabetes is reported in International Diabetes
Federation Atlas 2017(10) to be the lowest in the world
with an age-adjusted comparative prevalence of 4·4 %
(prevalence in America is the highest at 11 %).
However, undiagnosed diabetes is reported to be as high
as 69 % as compared with 38 % in North America and in
Europe. High cardiovascular risk is low in Africa as com-
pared with other continents(11).

Fatty acids consumption in Africa

Micha et al.(12) have identified by region, country, time,
age and sex-specific dietary fats and oils consumption
in 1990 compared with 2010 in 266 country-specific
nutrition surveys. Global average consumption of SFA
was 9·4 % TEI with a range across twenty-one global
regions from 4·3 to 23·5 % (5·5-fold). Seventy-five coun-
tries (61·8 %; 2·73 billion people) achieved optimal intake
<10 % TEI. In Africa as a whole regional average for
SFA is between 8·9 and 12·5 % TEI (North: 9·1 %,
Central: 12·2, Eastern: 10·7 %, Southern: 8·9 % and
Western Africa: 12·5 %), so not very far from the ≤10
% TEI recommended by Dietary Reference Values and
WHO. The lowest intake was in Lesotho (4·5 %) and
the highest in Somalia (17·8 %).

Global average consumption of n-6 PUFA was 5·9 %
TEI, with a range from 2·5 to 8·5 %. In Africa as a
whole regional consumption was between 3·9 and 5·7 %
(North: 5·7 %, Central: 4·7 %, Eastern: 3·9%, Southern:
5·2 % and Western: 4·2 %). The lowest intake was in
Liberia (2·2 %) and the highest in Central African
Republic (8·5 %).

Africa average consumption of trans fats was low 1·2 %
(North: 2·4 %, Central: 0·8 %, Eastern: 0·8 %, Southern:
1 % and Western: 0·9 %). The highest level was in
Egypt (6·5 %), which is very high as compared with
recommendations (Dietary Reference Values <2 %;
ideally 0 %). Almost all African countries had a con-
sumption <1 % TEI.

Africa average of ALA was 836 mg/d (North: 1561
mg/d, Central: 848 mg/d, Eastern: 394 mg/d, Southern:
633 mg/d and Western: 745 mg/d). The highest consump-
tion was in Tunisia (2215 mg/d), the lowest in Comoros
(126 mg/d). It is to note that palm oil is the main type
of oil available in Africa (40·8 %), which contributes to
explain relatively low consumption of ALA(13).

Africa average of LC n-3 PUFA (60·7 mg/d) was very
low (North: 66·5 mg/d, Central: 73 mg/d, Eastern: 52 mg/
d, Southern: 13 mg/d and Western: 99 mg/d). The highest
consumption was in Seychelles (1291 mg/d), the lowest in
Zimbabwe (5 mg/d). The very low consumption of LC
n-3 PUFA is explained by low fish availability (average
of 127 g/week)(13). As a comparison, fish availability is
524 g/week in Southeast Asia and 523 g/week in
Europe(13). In most countries in Africa both availability
of fish and ALA are low (respectively, <400 g/week and
<4% TEI). Several African countries have both a very
low fish (<200 g/week) and ALA (<2 % TEI) availabil-
ity(13). Per capita food fish consumption in Africa (9·9
kg/year) is with Latin America and the Caribbean (9·8
kg/year) the lowest in the world(14). As a comparison
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food fish consumption in Asia is 24 kg/year, in Europe
22·5 kg/year, North America 21·6 kg/year and Oceania
25 kg/year(14).

In summary, SFA consumption is globally low. Some
efforts should be made in some countries to try to reach
≤10 % TEI. Trans fat is low (except in Egypt) but zero
would be better everywhere else but political decisions
are involved. n-3 PUFA (especially LC n-3 PUFA) con-
sumption is too low in every African country so that the
ratio n-6:n-3 is very high. This low consumption is dir-
ectly explained by a low fish availability and consump-
tion and the preferential use of palm oil.

Fatty acids intake and health

At a time where some controversy may have arisen about
the deleterious and/or health beneficial effects of total fat
intake (TFI) and of the different types of fatty acids
intake, it is useful to try to delineate what is presently
known and not only thought. Fat may have effects on
total mortality, cardiovascular mortality and events
and on other illnesses.

Industrially produced trans fatty acids formedduringpar-
tial hydrogenation of vegetable oils to form margarine and
shortening have been proved to increase cardiovascular
risk(15). Wang et al.(16) have assessed the specific effects of
dietary fats assessed every 2–4 years, on total and cause-
specific mortality in two well-known cohorts, i.e. the
Nurses’ Health Study (National Health and Nutrition
Examination Survey; 1980–2012; 2 464 852 person-years)
and Health Professionals Follow-up Study (1986–2012;
975 102 person-years). They investigated 83 349 women
from National Health and Nutrition Examination Survey
and42 884men fromHealthProfessionalsFollow-upStudy.

Comparisons were made by quintiles of fat intake. The
percentage energy intakes from TFI and specific fats
were calculated as cumulative average up to the start of
each 2 or 4-year follow-up interval. For multivariable
analyses, isoenergetic substitution models were built,
which simultaneously included energy intake, the percen-
tages of energy derived from protein and specific types of
fat and other potentially confounding variables. Thus, as
underlined by the authors, the coefficients from these
models can be interpreted as the estimated effect of sub-
stituting a certain percentage of energy from fat for
equivalent energy from CHO. The relative risk (RR) by
quintiles is reported in Table 1. An RR> 1 means that
the factor is a risk factor, RR = 1 the factor has no effect;
if RR < 1, the factor is a protective factor. The CI indi-
cates whether this is not by chance. If the CI (95 %) of
the RR contains the value 1, it is not possible to con-
clude. By using these models, TFI was slightly inversely
associated with total mortality (RR: 0·95; P for trend
<0·001). For an amount of TFI reaching 42·2 % of TEI
(highest quintile), RR of total mortality was decreased
by 16 % (Table 1). When substituted for CHO, SFA
were positively associated with total mortality (RR:
1·08; P for trend <0·001). PUFA (RR: 0·73; P for
trend <0·001) and MUFA (RR: 0·90; P for trend
<0·001) were inversely associated with total mortality.
Trans fat was positively related to increased mortality

(RR: 1·16; P for trend <0·001). When 5 % of energy
from SFA was replaced by the same energy from
PUFA or MUFA, the estimated reduction of total mor-
tality was, respectively, decreased by 27 and 13 %. Trans
fatty acids were associated with a 20 % increase in car-
diovascular mortality (RR: 1·20; P for trend <0·001);
SFA intake, when substituted for total CHO, was not
related to cardiovascular mortality. PUFA and MUFA
intakes were inversely associated with cardiovascular
mortality (both P for trend <0·001). However, the replace-
ment of 5 % of SFA by CHO from whole grains was asso-
ciated with a 10 % lower risk of CHD whereas it was not if
replaced with refined CHO(17,18). When 5 % of SFA intake
was replaced by MUFA or PUFA, the risk of CHD
decreased respectively, by 15 and 20 %(17).

In summary, as compared with an isoenergetic amount
of CHO, TFI is inversely associated with mortality; as fat
intake increases to the fifth quintile of intake (42·2 % of
TEI), multivariate RR for total mortality decreases to
0·84. The type of fatty acids is positively associated
with mortality for trans and SFA and inversely asso-
ciated with MUFA and PUFA. For the prevention of
CHD, an excess intake of SFA (>10 % TEI) should be
replaced mainly by MUFA and PUFA and not by
refined CHO.

Why Africa should increase its availability and
consumption of long-chain n-3 PUFA

As reported earlier, the average consumption of LC n-3
PUFA is very low in Africa. Most international recom-
mendations propose an average daily dose of about 500
mg/d. LC n-3 PUFA have been proved to have many ben-
eficial health effects. In this review, we will only consider
the beneficial effects towards total and cardiovascular
mortality, prevention of cardiovascular risk and of
T2DM and on components of metabolic syndrome.
Long-chain n-3 polyunsaturated fatty acids and insulin

resistance. The effects of LC n-3 PUFA on insulin
resistance have been recently reviewed(19); we will only
briefly discuss this aspect. It is established that LC n-3
PUFA do not have a corrective effect on insulin
resistance once installed. This is confirmed by the
global meta-analysis of Abbott et al.(20) involving
twenty-six studies. However, when the analysis is done
in subgroups, taking into account studies of more than
6 weeks and by sex, LC n-3 PUFA increase insulin
sensitivity in women (P = 0·045) but not in men (P=
0·313). The risk of T2DM in elderly women (age 77 (SD
7) years; BMI ≥ 27) is inversely associated with
quartiles of the EPA+DHA content of erythrocyte
membranes (RR = 1·0 (reference), 0·82, 0·56 and 0·22;
P= 0·015), which is in favour of a protective effect.
Despite the same trend among men, it was NS.
Experimental data and studies in human subjects have
shown their ability to prevent insulin resistance(19). In
a very recent meta-analysis(21) involving seventeen
randomised control trials (RCT) using a high dose of
LC n-3 PUFA (1−4 g/d EPA +DHA), their increasing
effect on insulin sensitivity was concluded, but only in
the subgroup of subjects with at least one metabolic
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alteration. Recent reviews have detailed the basic
mechanisms underlying the beneficial effects of LC n-3
PUFA towards insulin resistance(22–24). The protective
effect of LC n-3 PUFA towards the risk of developing
T2DM is less clear, because of a great geographical
heterogeneity. Sub-analysis in meta-analysis of cohorts by
Chen et al.(25) showed that LC n-3 PUFA was inversely
associated with T2DM risk in Asians (RR= 0·82, P<
0·001); whereas the risk was increased in Westerners (RR
= 1·30, P< 0·001).

n-3 PUFA and cardiovascular risk. The effects of LC
n-3 PUFA on cardiovascular risk have been recently
reviewed(26–30). These reviews as well as a recent
meta-analysis including both cohort studies and
RCT(31) have concluded that LC n-3 PUFA have a
secondary preventive effect on cardiovascular mortality,
but not on primary prevention. The meta-analysis
performed by Alexander et al.(31) concluded that
among RCT, there was a non-statistically significant
reduction in CHD risk with EPA+DHA provision
(RR: 0·94; 95 % CI 0·85, 1·05). Subgroup analyses of
data from RCT indicated a statistically significant
CHD risk reduction with EPA+DHA provision
among higher-risk populations, including participants
with TAG levels ≥1·50 g/l (RR: 0·84; 95 % CI 0·72,
0·98) and LDL cholesterol ≥1·30 g/l (RR: 0·86; 95 %
CI 0·76, 0·98). A meta-analysis from prospective cohort
studies concluded to a significant RR of 0·82 (95 % CI,
0·74, 0·92). The most recent meta-analysis and
sensitivity analyses(32) suggested little or no effect of
increasing LC n-3 on all-cause mortality (RR 0·98 in
thirty-nine trials, high-quality evidence), cardiovascular
mortality (RR 0·95 in twenty-five RCT), cardiovascular
events (RR 0·99 in thirty-eight trials, high-quality
evidence), CHD mortality (RR 0·93 in twenty-one
RCT). There was a suggestion that LCn-3 reduced
CHD events (RR 0·93 in twenty-eight RCT) but this
was not confirmed in sensitivity analyses. Globally all
evidence was of moderate GRADE quality, except as
noted. The controversy that has arisen during past
years over their real cardiovascular protective effect is

mainly due to the confounding effect of the association
of drugs given to patients with CHD, especially
statins(28). In addition, the difference between Alexander’s
and Abdelhamid’s meta-analysis is the inclusion, in the
former one, of prospective cohort studies. Altogether, this
analysis strongly suggests that a sufficient long duration
of intake of dietary LC n-3 PUFA is required to obtain a
secondary preventive effect and/or that patients at high
cardiovascular risk are more likely to obtain benefits for
LC n-3 PUFA supplementation with a dosage about 1 g/d
EPA+DHA. The Science Advisory Board from the
American Heart Association proposed in 2017(32) this
recommendation: ‘Although recent RCT evidence has
raised questions about the benefits of n-3 supplementation
to prevent clinical CVD events, the recommendation for
patients with prevalent CHD such as a recent myocardial
infarction remains essentially unchanged. Treatment with
n-3 PUFA supplements is reasonable for these patients.
Even a potential modest reduction in CHD mortality
(10%) in this clinical population would justify treatment
with a relatively safe therapy’. The same Board in 2018
also proposed in the context of 2015–2020 Dietary
guidelines for American people that one to two seafood
meals per week be included to reduce the risk of
congestive heart failure, CHD, ischemic stroke and
sudden cardiac death, especially when seafood replaces
the intake of less healthy foods(7).

Concerning ALA, Abdelhamid’s meta-analysis(33)

concluded that increasing ALA intake probably makes
little or no difference to all-cause mortality, cardiovascu-
lar mortality, CHD events and probably reduces risk of
CHD mortality (1·1 to 1·0 %, RR 0·95 in three RCT),
and arrhythmia (3·3 to 2·6 %, RR 0·79 one RCT). The
evidence was of low-quality GRADE.

Hall, in this journal(34) has given a very pragmatic con-
clusion we reproduce here. ‘RCT investigating effects of
supplementation on prevention of CHD in populations
with low basal LC n-3 PUFA tissue status are lacking,
and so the clinical benefits of supplementing non-fish-
eating groups with vegetarian sources of n-3 PUFA
remain to be determined. Refocusing dietary LC n-3

Table 1. Associations between total and specific types of fat intakes and total mortality (comparison is isoenergetic substitution for total
carbohydrate; from ref 15)

Quintile of dietary fatty acids intake

Q1 Q2 Q3 Q4 Q5 P trend RR (95% CI)

Total fat
MV-adjusted model Ref. 0·95 (0·92, 0·99) 0·96 (0·92, 0·99) 0·91 (0·88, 0·95) 0·84 (0·81, 0·88) <0·001 0·95 (0·94, 0·96)

Saturated fat
MV-adjusted model Ref. 1·04 (1·00, 1·08) 1·09 (1·05, 1·14) 1·09 (1·04, 1·14) 1·08 (1·03, 1·14) <0·001 1·08 (1·04, 1·11)

Unsaturated fat
MV-adjusted model Ref. 0·89 (0·86, 0·92) 0·85 (0·82, 0·88) 0·80 (0·77, 0·83) 0·76 (0·72, 0·79) <0·001 0·85 (0·83, 0·87)

Polyunsaturated fat
MV-adjusted model Ref. 0·97 (0·94, 1·00) 0·91 (0·87, 0·94) 0·87 (0·84, 0·91) 0·81 (0·78, 0·84) <0·001 0·73 (0·69, 0·77)

Monounsaturated fat
MV-adjusted model Ref. 0·95 (0·92, 0·99) 0·93 (0·89, 0·97) 0·93 (0·89, 0·98) 0·89 (0·84, 0·94) <0·001 0·90 (0·87, 0·94)

Trans fat
MV-adjusted model Ref. 1·11 (1·07, 1·15) 1·14 (1·10, 1·19) 1·15 (1·10, 1·20) 1·13 (1·07, 1·18) <0·001 1·16 (1·09, 1·24)

RR, relative risk; MV, multivariable
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PUFA intervention studies towards those individuals
with a low LC n-3 PUFA tissue status may go some
way towards reconciling results from RCT with the epi-
demiological evidence.’

Should Africa increase its consumption of olive oil?

The protective cardiovascular effect of a Mediterranean
diet was first evocated after the publication of 10-years
results of cardiovascular mortality of the Seven
Countries Study(35). This very well-known study includ-
ing people from seven countries showed a North–South
gradient of 10-years CHD mortality, the lowest been
observed in Crete, the highest in East Finland. The ana-
lysis by Mariotti et al.(35) suggested that ‘major risk fac-
tors existed other than the standard widely used blood
pressure, smoking, cholesterol and age, which accounted
for approximately 50% of the different incidence between
North and South European cohorts’. At 15-years
follow-up another paper has taken into account diet as
a variable, which could contribute to explain the differ-
ence of mortality between the fifteen cohorts of the
Seven Countries Study(36). The comprehensive conclu-
sion of the authors was that differences in mean age,
blood pressure, serum cholesterol, and smoking habits
explained 46% of variance in death rate from all causes,
80% from CHD, 35% from cancer, and 45% from stroke.
The cohorts differed in average diets. Death rates were
related positively to average percentage of dietary energy
from SFA, negatively to dietary energy percentage from
MUFA and were unrelated to dietary energy percentage
from PUFA, proteins, carbohydrates and alcohol. All
death rates were negatively related to the MUFA:SFA
ratio. Inclusion of that ratio with age, blood pressure,
serum cholesterol and smoking habits as independent
variables accounted for 85% of variance in rates of deaths
from all causes, 96% CHD, 55% cancer, and 66% stroke.
Oleic acid accounted for almost all differences in MUFA
among cohorts. All cause and CHD death rates were low
in cohorts with olive oil as the main fat.

Since the Seven Countries Study, many others have
highlighted the beneficial effect of a diet rich in olive oil,
especially the Mediterranean Diet. The first intervention
study is the Predimed Study, which aimed to assess the pri-
mary prevention of cardiovascular disease in a population
at high cardiovascular risk with a Mediterranean Diet sup-
plemented with extra-virgin olive oil or nuts as compared
with a control diet consisting in advice to reduce fat
intake(37). The primary end point was a major cardiovas-
cular event (myocardial infarction, stroke, or death from
cardiovascular causes). The follow-up was 4·8 years. The
incidence of major cardiovascular event was reduced by
31 % with the Mediterranean Diet supplemented with
olive oil and by 28 % with the Mediterranean Diet supple-
mented with nuts.

A very recent meta-analysis(38) of the Mediterranean
diet and its components in relation to all-cause mortality
concluded, on the basis of thirty cohort studies that total
mortality was decreased by 21 % in people with the high-
est score of adhesion to the Mediterranean diet as com-
pared with those with the lowest score. On the basis of

four studies included into this meta-analysis, olive oil
was not associated with a decreased mortality.

In summary, a Mediterranean diet supplemented with
olive oil or nuts decreased primary cardiovascular risk in
people at high cardiovascular risk, but there is presently
no real proof that olive oil by itself, i.e. independently of
a Mediterranean diet has a protective cardiovascular
effect or decreases total mortality. Except in North
Africa, olive oil is not widely used, so that in other
parts of Africa other oil sources such as oils from plants
rich in ALA should be considered in addition to
increased fish consumption.
n-3 PUFA and metabolic syndrome. Many studies

have observed a beneficial effect of LC n-3 PUFA on
the components of metabolic syndrome(39–46).

The effects of LC n-3 PUFA on the risk of developing a
metabolic syndrome are inconsistent. The more recent
meta-analysis included seven case–control and twenty cross-
sectional studies. A higher plasma/serum of LC n-3 PUFA
was associated with a lower metabolic syndrome risk
(Pooled RR= 0·63). The plasma/serum LC n-3 PUFA in
controls was significantly higher than cases. There was no
significant association between LC n-3 PUFAor fish dietary
intake and metabolic syndrome risk(47).

Fatty acids composition of human milk in Africa

Although this aspect is beyond the scope of this review, it
is of interest to briefly summarise the available data
because the fatty acid composition of mothers is of
major concern for the child growth and brain develop-
ment. Koletzko et al.(48) have compared the fatty acid
composition of milk in Europe and Africa (Nigeria,
Gambia, South Africa, Tanzania, Egypt, Ivory Coast,
Uganda). The content in n-3 PUFA was quasi-identical
between the two continents, suggesting that metabolic
processes of mammary gland are able to adjust these con-
tents according to different dietary intakes when n-3 diet-
ary intake is low. However, Nuyar et al.(49,50) reported in
Sudanese women whose traditional diet is rich in CHO,
that if the arachidonic acid content of the colostrum,
transitional and mature milk were broadly comparable
with published international values, in contrast, the DHA
level was very low. The authors propose to advise these
womentheregularconsumptionof riverfishwhosecontent in
n-3 PUFA is higher than their milk(50). Indeed, lactating
African women from Nigeria and Tanzania with high fish
intakes have a higher content of LC n-3 PUFA, especially
of DHA in their milk(51–53). The same is observed in Inuits
with a high traditional consumption of fish and sealmeat(54).

In summary, most of the lactating women living in
Africa have a fatty acid content of their milk similar to
that of European women. However, some exceptions
have been reported as in Sudanese women, which justify
to advise them to increase their dietary intake of LC n-3
PUFA by consuming fatty fish.

Which environmentally friendly solution can be proposed
to increase fish availability and consumption in Africa?

As the main characteristics of fat intake in Africa is a
very low amount in LC n-3 PUFA, it is of crucial
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importance to help African people to eat more fatty fish,
which implies first to increase its availability and sec-
ondly to educate and advise people to eat more fish.
This must be done while trying to reach the sustainable
development goals.

The African Union Development Agency in its 2014–
2017 Strategic Plan(55) noted the need for better fisheries
management. ‘ The case of fisheries illustrates the short-
fall of an inappropriate management of African
resources. The resource is underpaid: financial payments
(compensation) for Fisheries Access Agreements to devel-
oping countries range between 2 and 17% of the catch
value, even less than other natural resources such as
minerals, forestry and crude oil (usually 30%). Going
down the value-chain is deterred by the fact that adding
value to fish exports attracts counter-measures (custom
tariffs) whereas raw fish is duty-free, quota-free. While
some processing does occur in Africa, it represents only
a minor share of the final price. Quality and safety stan-
dards, such as sanitary and phyto-sanitary standards,
often limit the capacity of African countries to trade.
Illegal, unreported and unregulated fishing amounts to
approximately US $1 billion a year (around 17% of
total catch) in Africa and for some countries represents
a substantial share (Guinea 50%, Liberia 59%, Somalia
75%, Nigeria 40%, Cote d’Ivoire 45%). Finally, only a
small part of added value is kept in Africa’(55).

The 2018 FAO State of World Fisheries and
Aquaculture 2018(56) reports that world total marine
catch remained stable about 80 million tonnes/year
since the year 1990. Aquaculture continues to grow faster
than other major food production. Its annual growth
rates of the 1980 and 1990 reached 11 %, then declined
to 5·8 % during the period 2000–2016, although double-
digit growth still occurred in Africa from 2006 to 2010.
Global aquaculture production in 2016 included 80·0
million tonnes of food fish (54·1 million tonnes of
finfish). China in 2016 has produced more farmed fish
than the rest of the world combined every year since
1991. The fraction of marine fish stocks fished within bio-
logically sustainable levels has decreased from 90·0 % in
1974 to 66·9 % in 2015. In contrast, the percentage of
stocks fished at biologically unsustainable levels
increased from 10 % in 1974 to 33·1 % in 2015. In

2015, maximally sustainably fished stocks accounted
for 59·9 % and underfished stocks for 7·0 % of the total
assessed stocks(56). The only country in Africa which is
in the top twenty-five of producers (marine capture) is
Morocco. In contrast, five African countries (Uganda,
Egypt, Tanzania, Nigeria, Democratic Republic of
Congo) are in the top sixteen for inland waters capture
production. Although aquaculture increases continu-
ously in Africa, it contributes for 2 million tonnes to
total fish production in the world (76 million tonnes)
similar to Americas and Europe (each 3 million tonnes),
but quite less than Asia without China (22 million
tonnes) and China 48 million tonnes.

The very positive observation is that Africa is the
continent which is projected to increase the most its
fish production by 2030 (Table 2)(14).

In summary, Africa has a relatively low aquaculture
production especially as compared with Asia including
China, but in tonnes, it is not very different from
Europe and Americas.

The projected growth by 2030 is very high, which is
very encouraging both for food fish availability and
sustainability of marine resource.

Conclusion

Africa is now facing the triple burden of undernourish-
ment, obesity and micronutrients deficiency. However,
the cardiovascular risk and diabetes incidence are low
knowing that undiagnosed diabetes seems to be very
high. The traditional pattern must be respected because
except for n-3 (especially LC n-3 PUFA intake too
much low), the contribution of others fatty acids is not
so far from Dietary Reference Values or WHO recom-
mendation for good health maintenance. The global diet-
ary quality pattern of Africa is one of the best among 187
countries according to Imamura et al.’s study(56). Africa’s
development of aquaculture provided it develops marine
aquaculture as well as global politics promoting consump-
tion of fatty fish would be very useful inasmuch as it could
contribute to antagonise, through a higher LC n-3 PUFA
intake, the deleterious effect of nutrition transition.
Consumption of river fishes with a reasonably high

Table 2. Projected fish production, 2030 (live weight equivalent) (FAO 2018,(56))

Region/country

Fisheries and aquaculture Aquaculture

Production (1 000 tonnes) Growth Production (1 000 tonnes) Growth

2016 2030 2016–2030 (%) 2016 2030 2016–2030 (%)
Asia 121 776 144 666 18·8 71 546 97 165 35·8
Africa 11 260 13 556 20·4 1982 3195 61·2
Europe 16 644 17 954 7·9 2945 3953 34·2
North America 6703 6470 −3·5 645 744 15·4
Latin America and Caribbean 12 911 16 035 24·2 2703 4033 49·2
Oceania 1640 1973 20·3 210 299 42·1
World 170 941 200 955 17·6 80 031 109 391 36·7
Developed countries 28 050 28 720 2·4 4498 5762 28·1
Developing countries 142 885 172 235 20·5 75 532 103 630 37·2
Least developed countries 12 978 14 434 11·2 3749 5487 46·3
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content in LC n-3 PUFA several times weekly may be an
alternative in African countries which do not have access
to the coastal sea(50).
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