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ABSTRACT
The burden of child malnutrition is still high in West African countries with 19.2 million
stunted children and increases rapidly during the weaning period. This has been
attributed to inappropriate complementary feeding practices. To our knowledge, few
studies have tried to review the state of complementary feeding in the sub-region. This
review aimed to provide an overview of current complementary feeding practices in West
Africa in order to identify issues that should be targeted for ensuring optimal infant and
young child nutrition. Articles and reports published from 2006 to 2016 were selected
and reviewed. All documents were accessed through PubMed, Google scholar, and
FreeFullPDF databases. Relevant and current documents focused on infant and young
child (IYC) feeding from World Health Organization (WHO) and the United Nations
Children’s Fund (UNICEF) were identified by using electronic searches via the Google
platform. Complementary feeding practices are suboptimal in West Africa compared to
the Northern Africa. Porridges and family dishes are the two main categories of
complementary foods given to children and there are nutritionally inadequate. Enriched
flours have been developed by using local diversity of food resources and improved food
process like dehulling, fermentation, germination, malting, but their use remains low.
Socio-economic, cultural and geographical factors were the determinants influencing
IYC feeding practices at mother and household levels. Besides food availability, social,
cultural, economic and geographic determinants were interrelated in a complex way to
affect child feeding practices. This paper contributes to a much-needed evidence-based
focus on the state of complementary feeding practices. As a key component to child
survival, the improvement of complementary feeding has been shown to be the most
effective in enhancing child growth and reducing stunting. Stakeholders such as policy
and decision-makers, development partners, the private sector, and Non-Governmental
Organizations should develop strategies for making enriched flours and nutritionally
dense foods more accessible and affordable. Nutritional interventions should emphasize
the promotion of adequate complementary feeding practices including feeding
frequency, quality and quantity of diet and food safety in order to reduce malnutrition.
Ongoing national plans and strategies for optimal IYC feeding should be encouraged to
reduce child malnutrition.
Key words: complementary feeding, practices, determinants, nutrition plans, West
Africa
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INTRODUCTION
The increase in infant malnutrition in sub-Saharan Africa during the weaning period has
been attributed to inappropriate complementary feeding practices and is responsible for
half of the child mortality cases (2.9 million out of 5.9 million) [1]. West Africa region
reported that 31.4 % of children under five were stunted, while 8.5 % were wasted [2].
Stunting is a huge burden for nations, which will result in future citizens that will neither
be as healthy nor as productive as they should be [3]. Indeed, optimal nutrition in the first
two years of life is crucial to laying the foundation of good nutrition and health for human
wellbeing [4]. According to the World Health Organization (WHO), it is recommended
to practice exclusive breastfeeding (EBF) during the first six months of an infant’s life,
followed by timely introduction of complementary foods (CFs) while continuing
breastfeeding until two years of age to ensure optimal development during childhood [5].
Early or late introduction of CFs, inappropriate feeding frequency, inadequate nutrient
density and food contamination characterize the suboptimal feeding practices which
make children more vulnerable to irreversible effects of malnutrition, making them more
susceptible to infectious diseases particularly during the first 1,000 days of life [6].
Growth faltering in particular is often widespread as soon as CFs are introduced because
of the low nutrient density of most traditional complementary diets [7]. In addition to
breastfeeding, optimal complementary feeding should be the key objective of a global
strategy to ensure the nutrition security of infants and young children aged 6 to 23
months.
Until now, over the last 10 years, considerable global and national efforts have been
devoted to breastfeeding promotion, but unfortunately, the same does not apply to
complementary feeding [5,8]. This review aims to provide an overview of current
complementary feeding practices in West Africa and identify issues and determinants
that need to be addressed in order to ensure optimal infant and young child (IYC)
nutrition.
METHODS
This paper is an analytical review based on quantitative and qualitative data. A search
was conducted on PubMed, Google Scholar and FreeFullPDF databases. The search
strategy was based on the population, interventions, comparison and outcomes (PICO)
framework [9-11].
The search syntax was built using the following key words: (Child OR Children OR Kids
OR Kid OR Infant OR Infants OR Toddler OR Toddlers OR Young child OR Young
children OR Childhood OR Baby OR Babies) and (Complementary foods OR
Complementary food OR Feeding practices OR Complementary feeding OR
Supplementary food OR Supplementary foods OR Weaning OR Weaning food OR
Breastfeed* OR Breastfed OR Porridge OR Milk OR Blend*) and (Benin* OR “Burkina
Faso” OR Burkinabe OR “Cape Verde” OR “Cape Verdean” OR “Côte d’Ivoire” OR
“Republic of Ivory Coast” OR Ivorian OR Gambia* OR Ghana* OR “Guinea” OR
“Guinea-Bissau” OR Liberia* OR Mali* OR Mauritania* OR Mauritian OR Niger* OR
Nigeria* OR Senegal* OR “Sierra Leone” OR “Sierra Leonean” OR Togo*).
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The main criteria for inclusion of selected papers were: a) relevance to complementary
feeding in West Africa and b) free accessibility and being downloadable. On the other
hand, articles were excluded if they: i) were not relevant to the topic or keywords or ii),
were a duplication of already included information and data. Articles written in English
or French were considered. The period of the search covered 2006 to 2016. In addition,
relevant and current documents focused on IYC feeding from WHO and the United
Nations Children’s Fund (UNICEF) were identified by using electronic searches via the
Google platform [1,12,13]. National nutrition action plans or strategies existing in West
African countries were also explored.
The review process was performed in three steps. First, titles of all articles were critically
screened in order to ensure that they were linked to the study topic. Second, for the papers
that remained in the sample based on the title, the abstracts were screened. Finally, the
full texts of the selected papers were reviewed to compile and analyse the results. The
search strategy took into account the scientific quality of the papers in order to obtain
rigorous evidence-based. From the 485 documents originally found using the above
syntax and keywords, 68 documents with relevant titles were retained. Subsequent
abstract screening allowed for the final selection of 37 papers relevant for the review
(Figure 1).

Figure 1: Search flow diagram of publications related to complementary feeding
practices in West Africa
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RESULTS AND DISCUSSION
Complementary feeding practices in West African countries
Timing of the introduction of complementary foods
Premature and late introductions of complementary foods appear to be important
concerns since they are widely observed inadequate infant feeding practices in many
West African countries (Figure 2). According to the recent UNICEF report State of the
World’s Children, less than 60% of children 6 to 8 months old were introduced to solid,
semi-solid or soft foods in Burkina Faso, Mauritania, Gambia, Liberia and Guinea [1].
Benin, Ghana and Guinea-Bissau were countries where the timely introduction of CFs
was better, with proportions of children 6 to 8 months old having been introduced CFs
estimated beyond 70%. A study on Nigerian children found that 53.8% had premature
initiation of CF while 5.1% had delayed initiation of CF [14]. Other studies, in Mali and
Senegal, revealed early introduction of CFs as a poor infant feeding practice [15,16] .
The prevalence of malnutrition remains high with poor child feeding practices. It appears
that suboptimal complementary feeding practices remain one of the major causes of child
malnutrition and mortality in West Africa[17]. Concerning the time of initiation of
complementary feeding, complementary foods introduced too early or too late was the
main impediment to exclusive breastfeeding (EBF) [14]. The inappropriate age of
introduction of CFs remains a challenge that significantly hampers optimal child growth
and development. Early introduction of CFs (before six months old) could reduce the
consumption of breast milk and increase the risk of iron and zinc deficiencies and
infectious diseases such as diarrhoea, pneumonia, measles, malaria, respiratory illness
[18] , which further contributes to impaired growth and health disorders[7]. In an attempt
to resolve stomach pains and to prevent diseases, water and herbal tea are the first liquids
introduced in the first three months of life [16,19]. Poor knowledge, misconceptions of
the mothers and traditional beliefs are factors that contribute to inappropriate
complementary feeding practices [20]. The greater the frequency of prenatal clinic visits,
the more often mothers respect the timely introduction of CFs through appropriate
counselling from health workers. Hence, health facility access appears essential for
enhancing good infant feeding practices [5].
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Figure 2: Percentage of children 6 to 8 months old having been introduced to solid, semi-solid or soft foods in West African
countries / Data source: (UNICEF, 2016)
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Types of complementary foods and overview of enriched flours developed
Protein deficiency in the diet is common and usually associated with unsuitable
micronutrients in the West Africa region [21]. Complementary feeding should begin with
incremental increases in food quantity because of the limited gastric capacity of children,
which gradually increases as they grow older [22]. In the African context, foods given
during the complementary feeding period (6 to 23 months) consist of 1) “transitional”
foods which are essentially porridges, and 2) family dishes, most often made of staple
foods with sauce [19, 23-25]. Porridges are the most common and first CFs given to
children, followed by family dishes, in West African countries [24,25]. In Burkina Faso,
findings have categorized CFs into three types: porridges, family dishes (most often a
paste made of cereals accompanied with sauce) and special dishes (any dish other than
porridge that is cooked specially for a child), while two similar categories (porridges and
mashed family dishes) have been reported in Senegal [16,19].
With regards to the quality of CFs, porridges mostly consisting of cereals are nutritionally
poor [26]. Indeed, porridges, often called “Koko” or “Pap”, are usually made of starchy
foods, which confer thick and gelatinous foods with a low nutrient content [27, 28].
Typically, the first foods introduced lack calories, especially the watery porridges given
to infants. Porridges contain 80-90% water and the dry matter (10-20%) is predominated
by starch with a very low proportion of other nutrients (proteins and micronutrients).
Therefore, watery CFs may contain approximately 0.3 kcal/g, which is way below the
recommended 0.8 kcal/g [5]. According to mothers’ perceptions, it is easier for children
to digest a diluted food [24]. Although the child has filled their stomach, the low energy
content of the food is not likely to satisfy their energy requirements. As a result, children
are at risk of malnutrition during the complementary feeding period. In other words, these
foods often lack protein or appropriate micronutrients such as iron, vitamin A, zinc and
iodine, according to secular trends in complementary feeding indicators [14,29]. A low
quality diet provided to children contributes to the high risk of stunting during early life
[6]. Appropriately nutritive complementary feeding is also important in helping improve
the gastric capacity of children around weaning time. Thus, several studies have been
implemented on porridge prepared with fortified flours using locally available food
resources. Table 1 gives an overview of the characteristics of some enriched flours
formulated in the countries covered by this review. Three main food groups are used to
formulate enriched flours: cereals (maize, rice and millet), roots and tubers (sweet
potato), legumes and nuts (cowpeas, soybean and groundnuts) and flesh foods (dried or
smoked fishes). No enriched flours based on roots or nuts have been found in the
countries of interest. Enriched flours are generally composed of 65 to 80% of foods from
cereals, roots and tubers groups; 10 to 35% from the legumes group; 0 to 17% from the
flesh foods; and in rare cases, some leafy vegetables (up to 10%). For instance, local
dietary resources like moringa (Moringa oleifera) leaves, African locust bean (Parkia
biglobosa) kernels, Baobab (Adansonia digitata) leaves and fruits are increasingly being
used in the formulation of infant flours [30].
Determinants of suboptimal complementary feeding practices
In light of studies covering 2006 to 2016 period, untimely introduction of foods,
inadequate quantity and quality of diets provided to children and social environment were
the main determinants of suboptimal complementary feeding practices identified. Figure
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3 shows a complex interaction of factors associated with suboptimal complementary
feeding practices. Socio-economic, cultural and geographical factors were the main
determinants that influenced IYC feeding practices at mother and household levels [3133]. Local perceptions that breast milk alone is inadequate for the growth and survival of
the baby were identified through the following beliefs: “insufficient breast milk” and
“continuous crying by baby”, “the number of teeth the child had” and “desire of the child
to eat” [34]. Moreover, maternal educational level and women’s competing household
responsibilities were associated with suboptimal complementary feeding practices. At
the household level, poverty and geographic location negatively influenced child feeding
practices [31,33].
Besides food, social, cultural, economic and geographic determinants were interrelated
in a complex way to affect child feeding. For instance, in Nigeria, the odds of meeting
the minimum acceptable diet (MAD) were higher among more educated, wealthier
mothers who also made frequent antenatal visits [29].

Figure 3: Framework of determinants of suboptimal complementary feeding in
West Africa (Adapted from Ogbo et al. [29],Issaka et al. [31],Issaka et al.
[32],Yarnoff et al. [33], Gupta et al. [16])
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Strengths and opportunities for improved local foods
Enriched flours made from locally available ingredients are a great opportunity to
improve the nutrient composition of porridges in order to ensure adequate
complementary feeding in resource-poor countries [35]. Flour production often involves
the use of operations like de-hulling, soaking, fermentation, and malting [15,21,36].
When the meal preparation was carried out with Good Hygienic Practices and Good
Manufacturing Practices, these operations have been shown to improve the nutritional
quality and safety of CFs, as well as the bioavailability of nutrients, by reducing the levels
of polyphenols and phytic acid [15,21,36]. Indeed, fermentation contributes to reducing
the risk of microbial contamination in homemade CFs [15]. Moreover, fermentation can
improve the food quality by enhancing the availability of some micronutrients like
vitamins and by reducing phytates [36]. Unfortunately, until now, these formulated flours
have been underutilized for complementary feeding [37].
Improving complementary feeding practices within national nutrition plans or
strategies
As a key component to child survival, the improvement of complementary feeding has
been shown to be the most effective in enhancing child growth and health [5]. It appeared
through the review that few countries in the West African region have specifically
focused on strategies and actions to enhance complementary feeding practices. Burkina
Faso and Benin are examples of such countries.
In Benin, the strategic plan for food and nutrition development (Plan Stratégique de
Développement de l’Alimentation et de la Nutrition “PSDAN”) has been designed and
considers IYC feeding to be a priority component through the “Short route”, which is
implemented through the Multi-sectorial Project of Food, Health and Nutrition (Projet
Multisectoriel de l’Alimentation, de la Santé et de la Nutrition “PMASN”) [38]. This
programme outlines specific activities to address optimal IYC feeding practices,
including the following areas of development of nutritional and dietary guidelines:
valorization of nutritious and ready-to-use local foods; promotion of family and school
gardens; conception of behaviour change communication tools for alimentation, health
and nutrition; scaling up the Nutrition-Friendly School Initiative; and promotion of
affordable and minimally time-consuming CFs in collaboration with the private sector
[39]. With regard to Burkina Faso’s national plan for scaling up optimal IYC feeding
practices promotion (2013-2025), the following activities were outlined: training health
and early childhood professionals; institutionalization of the Integrated Services Package
for Child Feeding (Paquet Intégré des Services d’ANJE “PISA”) at the public and private
health facility level; integration of IYC best feeding practices as a planning objective in
social protection interventions; promotion of access to enriched flours in households; and
promotion of ready-to-eat enriched porridges through kiosks in vulnerable areas [40].
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CONCLUSION
In conclusion, complementary feeding practices were suboptimal in West African
countries at the time of this review. The untimely introduction of foods and inadequate
quantity and quality of diets provided to children were the main issues. Besides food,
social, cultural, economic and geographic determinants were interrelated in a complex
way to affect child-feeding.
To guarantee the nutritional wellbeing of children, a holistic approach with a narrow
focus on the first 1000 days of life is required. Stakeholders such as decision-makers in
health and nutrition, technical and financial partners, private sector, and NonGovernmental Organizations should develop strategies for making enriched flours and
nutritionally dense foods more accessible and affordable in rural areas. in order to
sustainably optimize child feeding. Improving vegetable consumption is also an
opportunity to improve the quality of child dietary patterns. Moreover, increased
awareness of new evidence within information networks would help to update the
decision support tools. Nutritional interventions should emphasize the promotion of
adequate complementary feeding practices including feeding frequency, quality and
quantity of diet and food safety in addition to breastfeeding. Ongoing national plans and
strategies focusing on optimal IYC feeding should be encouraged to reduce child
malnutrition.
Limitation of this review
The inaccessibility of few articles could have limited the deep analysis of infant and
young feeding practices in certain countries even if the UNICEF’s report in 2016 has
covered a little bit of this gap [1]. This study was unable to address the cost aspects of
new improved recipes, which would have helped to appreciate the financial implications
of the use of certain enriched flours in rural areas.
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Table 1: Characteristics of enriched flours or recipes developed as complementary foods in West African countries
Authors

Countries

Type
of
complementary food

Details of ingredients

[25]

BENIN

Blend of cereals and
legumes

-

[41]

BENIN

[35]

BURKINA
FASO

Blend of cereal and
wild fruit
Blend of cereals,
vegetable seeds and
wild fruits powder

[42]

GHANA

- Cereals: Maize or Millet or Sorghum
- Baobab pulp
Three formulae (one cereal with other
ingredients): F1 (maize); F2 (millet), F3
(rice)
Cereals
Maize (Zea mays)
Millet (Pennisetum glaucum)
Rice (Oryza sativa)
Other local ingredients
Adansonia digitata (pulp)
Parkia biglobosa (pulp)
Cucurbita maxima (seeds)
Moringa oleifera (seeds)
Cowpea: 47%
Ripe banana: 40%
Peanut: 13%

Weaning food

Main characteristics

Maize (65%)
Bean (20%)
Peanut (15%)
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Nutrients components: 69.3% carbohydrates, 15.1%
proteins, 10.7% lipids, less than 5% crude fibre.
- Flour energy density: 4.34 kcal/g
- Porridge energy density: 0.81 kcal/g
Nutrients components:
Fat: 0.7g/100g (unfermented) – 1.6g/100g (fermented)
F1, F2, F3 contain respectively:
- Fat: 15.91±0.01%, 11.82±0.02%, 17.02±0.02%
- Carbohydrates:
65.45±0.06%,
70.81±0.01%,
64.51±0.01%
- Energy value (kcal/100g): 453.07±0.05, 424.56±0.03,
458.96±0.05
-

-
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Nutrients components: 68% carbohydrates, 16.9%
proteins, 8.4% lipids

Authors

Countries

Type
of
complementary food

Details of ingredients

Main characteristics

[43]

GHANA

Blend
of
tuber,
legume and fish flour

This blend has a double advantage over cereal-legume
blends to improve the vitamin A status and enhance iron
absorption

[15]

MALI

Enriched porridges

Sweet potato flour: 66%
Full-fat soybean: 10%
Soybean oil: 6%
Fish flour: 17%
Iodised salt: 0.5%
Granulated white sugar: 0.5%
A. Millet porridge enriched with baobab fruit
powder and peanut powder
- 2 scoops de-hulled millet powder
- 1 scoop baobab fruit powder
- ½ scoop peanut powder
- Salt (a pinch) & Sugar (1 tablespoon)
B: Rice porridge enriched with milk and
sesame powder
- 1 coffee cup polished rice
- 1 coffee cup milk
- ½ scoop sesame powder
- 2 tablespoons red palm oil
- Salt (a pinch) & Sugar (1 tablespoon)

A, B, C contain respectively
Energy (kcal): 1946, 1293, 2094
Proteins (g): 53, 26, 54
Fat (g): 49, 86, 91
Carbohydrate (g): 239, 105, 38
Vitamin A (µg): 38, 462, 423
Calcium (mg): 473, 984, 304
Iron (mg): 41, 7, 26
Zinc (mg): 11, 3, 11

C. Sorghum porridge enriched with peanut
powder and baobab fruit powder
- 2 scoops de-hulled sorghum flour
- 4 tablespoons peanut powder
- 2 tablespoons baobab fruit powder
- 2 tablespoons red palm oil
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Authors

[30]

[44]

Countries

NIGERIA

NIGERIA

Type
of
complementary food

Blend of cereal,
legume and moringa
leaves

Blend of cereal, tuber
and fruit powder

Details of ingredients

-

Salt (a pinch) & Sugar (1 tablespoon)

v
v
-

Control blend
Maize: 60%
Soybean: 40%
Test blend
Maize: 60%
Soybean: 30%
Moringa leaves powder: 10%
Control sample: Sorghum 100%
(traditional weaning food )
Formulated sample: Sorghum, African
yam bean (Sphenostylis stenocarpa),
Mango mesocarp flour: ratio 5:3:2

-

Main characteristics

Control blend: Protein: 11.36%; Carbohydrate: 55.73%
Test blend: Protein: 15.15%, Carbohydrate: 47.15%

-

-
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A significant (p<0.05) increase in the protein and fat
levels of the formulated complementary food (Sorghum
African yam Mango): (8.9±1.09 to 17.4±1.19% and
1.5±0.11 to 3.5±0.31%), respectively
A significant (p<0.05) decrease in the carbohydrate
levels (78±1 to 67.59±1.35)
Vitamin A of SAM: 3.54µg/mg
Energy density:
Control sample (5.04 kcal/g);
Formulated sample (3.08 Kcal/g)
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