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S Abstract: Food and nutritional security is a major and topical concern in the
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Published: 11.02.2023 children (7 to 12 years old), (2) interviews with managers of the health centers of
Gonzaqueville, Vridi Canal and Port-Bouét center, (3) the determination of the
quantities of the most consumed meals with a scale, (4) calculations of the BMI of
children associated with the weight growth curve according to their sex and (5)
Quick Response Code documentary research to know the chemical compositions of foods. The majority
of children eat their meals at home. The structure of children's meals consists of a
main course plus water. The most consumed dish is rice with a sauce and little fish
(or meat) and attiéké accompanied by fried fish. Meals consumed by children are
high in carbohydrates and contain little protein. They eat four times a day and the
meal quantities are small. Most of the children are thin and suffer from anemia.
Children in the precarious neighborhoods of Port-Bouét have poor dietary and
nutritional practices that negatively influence their health. This category of
individuals is the most vulnerable.
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often practice street food in addition to home cooking
INTRODUCTION (Amaglobeli et al., 2022; Bouafou et al., 2021).
According to numerous studies, the conditions of
preparation and sale of meals in street food do not
respect good hygiene practices (Sambo, 2014; Soula et
al.,, 2020; Ferrari et al., 2021; Koffi, 2021). In the
precarious neighborhoods of Port-Bouét, we studied the
hygiene of street food places. The results revealed that
street food vendors, utensils, cutlery have a "relatively
good" cleanliness. But most do not have hand washing
points. In places with a handwashing point, customers
wash their hands on site, seated, in the same container. .
The evaluation of good handling practices and the
microbial quality of street foods revealed that street
foods are a source of consumer health risk and a public
health problem (Ferrari et al., 2021; Beugré et Amani,
2022). While it is established that poor nutrition has a
considerable influence on children and can cause
growth delays that lead to cognitive delay that can
negatively affect their academic performance (WHO,
2017). From the above, it seemed appropriate to
question the food practices of children in the precarious

Food and nutrition security is a major and
topical concern in the world (OECD, 2021; Bouafou K
et al., 2021; FAO, IFAD, WHO, WFP and UNICEF,
2022; AU, 2022). In 2020, 281.6 million Africans were
undernourished, 89.1 million more than in 2014, the
report said. Hunger levels and trends vary widely across
subregions. About 44 percent of the undernourished on
the continent live in East Africa, 27 percent in West
Africa, 20 percent in Central Africa, 6.2 percent in
North Africa and 2.4 percent in Southern Africa (Fao et
al,, 2021). In 2022, the region is still hit by an
unprecedented crisis affecting all 17 countries of the
Sahel and West Africa (CILSS, 2022; FAO et al.,
2022). In Céte d'lvoire, 20.5% of the population do not
reach the minimum level of caloric intake and the diet
remains poorly diversified in all age groups (World
Bank, 2014). This situation is observed in
disadvantaged households, particularly in precarious
neighborhoods (Sousa et al., 2019; Bouafou et al.,
2021; Beugré and Amani, 2022). Households with low
monthly incomes or living in precarious neighborhoods
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neighborhoods of Port-Bouét and their consequences on
their health?

This study aims to analyze the food practices
of children in precarious neighborhoods of Port-Bouét.
To do this, it will be a question of (1) presenting the
food practices of these children and (2) showing the
impact of this practice on their health.

I- MATERIALS AND METHODS
I-1- Presentation of the study area

The commune of Port-Bouét is located in
Ivory Coast in the south-east of the district of Abidjan.
It is a peninsula located between the Atlantic Ocean and
the Ebrié lagoon which extends along the sea coast for
nearly 30 km from East to West with an area of 111
km2. (Coulibaly et al., 2004). Nearly 65% of the
communal perimeter of Port-Bouét is occupied by
precarious neighborhoods, hosting, according to the
communal authorities, more than 80% of the local
population. The municipality of Port-Bouét has 12
precarious neighborhoods, 9 of which are located along
or near the coast and 3 located along or near the lagoon
(Beugré and Amani, 2022).

1-2- Data Collection

As part of our study, we used both qualitative
and quantitative methods. This study was carried out
with children from precarious neighborhoods in Port-
Bouét and their parents. During this study, 400 parents
and 400 children were interviewed. These are primary
school children having lunch either in the canteen or at
home. In addition to children and their parents, health
service officials were interviewed. The methods and
materials used for our surveys allowed us to collect our
data. These are (1) surveys (questionnaires) with
children and parents, (2) interviews (interview guides)
with health center managers in Gonzaqueville, Vridi
Canal and Port-Bouét center, (3) calculations of the
quantities of the most consumed meals using a scale, (4)
calculations of the BMI of children using the weight-
for-age growth curve specific to boys as well as girls
and (5) documentary research on the chemical
composition of foods or meals.

I1- RESULTS AND DISCUSSION
11-1- RESULTS
2-1-1-Food and nutritional practices of babies and
children in precarious neighborhoods of Port-Bouét
2-1-1-1- Feeding patterns in children

Children (60.9%) consume more of their meals
at home than in street food (30.1%).Among children
who attend primary school, some eat lunch in the
canteen while others take it home

2-1-1-2- Structure and composition of children’s
meals

In food at home, the meal structure of 91.6%
of children who do not eat in the canteen and those who
eat there is composed of a main course accompanied by

a drink (water). Children eat lunches and dinners at
home (households). The percentage of children who
consume lunch is 97.3% against 2.7% who do not. Of
those who eat lunch, 64% eat at home. The composition
of the lunches most consumed by primary school
students at home is:

(1) rice + sauce (eggplant, vegetable leaves, peanuts,
dry okra) + beef or fish (48.5%);

(2) “attiéké” (cassava semolina cooked to value) + fish
(24.7%);

(3) banana or yam “foutou” + sauce (aubergine,
vegetable leaves, peanut, dry okra) + beef or fish
(12%);

(4) other dishes or foods (14.8%)

Almost all of the children in precarious
neighborhoods, i.e. 96.9%, take their dinner prepared at
home, compared to 3.1% who take it from street food.
The most consumed meals are:

(1) rice + (eggplant, vegetable leaves, peanuts, dry okra
+ fish or beef (52.7%);

(2) “attiéké” + fried fish or cooked meat (15.9%);

(3) banana or yam “foutou” + sauce (eggplant,
vegetable leaves, peanut, dry okra) + beef or fish
(9.3%);

(4) other dishes or foods (“wanchin” or rice + red
beans/cowpeas + tomato purée, lettuce salad + bread,
fatty rice + smoked fish) (22.1%).

In street food, children consume more
breakfast and snacks. For lunch, 36% of children eat in
the canteen or in street food. The structure of the meals
is composed of a main course accompanied by a drink
(water). Observations have shown that the breakfast
purchased by children is condiment bread (bread from
50 FCFA to 100 FCFA with condiments from 50 FCFA
to 100 FCFA (2 to 4 teaspoons of vermicelli or beans or
minced meat or mashed fish or a mixture of these
condiments with oil, a tomato paste) and some
vegetables (tomatoes, onions).The children also eat
millet porridge for 50 FCFA (equivalent to a small
sachet of water) with fritters of 50 FCFA (2 fritters of
20 g each ) or bread of 50 FCFA (a quarter of a loaf).
Children's snacks differ little from their breakfasts
except that they take them at different times and on
different days. They eat in groups. Breakfasts and
snacks are most often purchased outside the home. At
each meal (breakfast, lunch, snack and dinner), the
children generally drink water (for a fee, i.e. 2 sachets
of water at 25 FCFA) and juices (bissap or sorrel juice
in sachets, “frigolo or sugar water + dye in a sachet” or
“grotto” yogurt at the price of 50 FCFA each).

2-1-1-3- Biochemical constituents of the meals most
consumed by children in the precarious
neighborhoods of Port-Bouét

The biochemical constituents of some of the
most consumed meals have been determined in Tables
I-A and I-B. Moisture (g/100g MF), ash, protein
(9/100g DM), fat (g/100g DM), fiber (g/100g DM),
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carbohydrate (g/100g DM) DM), and the energy value
(kcal/100g DM) of the most consumed dishes were
determined. These dishes are composed of "Foutou
banana with eggplant sauce"”, "Placali with seed sauce
plus fresh okra" and "Garba".

In Table I-A, the meals most consumed by
children have high carbohydrate contents between 55
and 91 (g/100g DM) while protein contents are low and
between 9 and 18 (g/100g DM). The meals most
consumed by children in the precarious neighborhoods
of Port-Bouét are high in carbohydrates (more than
55%) and the protein content is low (less than 18%).

Table I-A: Biochemical constituents of some of the most consumed meals by the children of the precarious
neighborhoods of Port-Bouét

Foods Humidity | Ash | Protein Fat Fibers Carbohydrate | Energy
(g/100¢g % content content (9/100g content value
MF) (9/100g (9/100g DM) (9/100g DM) (kcal/100g
DM) DM) DM)
Foutou banana with 67,29 5,94 | 14,31 8,73 4,1 67,01 403,91
eggplant sauce
Placali with seed 66,77 8,89 | 17,11 14,26 4,1 55,62 419,34
sauce plus fresh okra
« Garba » 49,22 1,57 | 9,82 7,27 0,39 80-91 228,39

Source: Yéboué (2017), Koffi (2019) and Kunindjani (2021)

In Table I-B, the moisture (g/100g MF), ash,
protein (g/100g DM), fat (g/100g DM), fiber (g/100g
DM), fiber (g/100g DM), carbohydrates (g/100g DM),
and the energy value (kcal/100g DM) of the most
consumed dishes were determined. These dishes are
composed of “Attieké with egg”, “Attieké with fish”,

“Attické with meat”, “Leaf sauce” and “Rice + peanut
sauce” In Table I-B, the meals most consumed by
children have low levels of protein and fat. The rates of
these different contents are respectively between 4 and
19 (9/100g DM) and between 11 and 16 (g/100g DM).

Table 1-B: Biochemical constituents of some of the most consumed meals by the children of the precarious
neighborhoods of Port-Bouét/ continued

Foods Protein content | Fat content Energy value
(9/100g DM) (9/100g DM) | (kcal/100g DM)

Egg Attieke 4 12 419

Attieke with fish 7 11 445

Attieke with meat 13 11 538

Sauce leaf 11 11 157

Rice + peanut sauce | 19 16 573

Source: National Recipe Guide (2015 and 2017)

Table I-C groups together the levels of protein
(9/100g DM), carbohydrates (g/100g DM), lipids
(9/100g DM), sugar (9/100g DM), starch (g/100g DM),

fiber (g/100g DM), and the energy value (kcal/100g
DM) of all the foods most used in the composition of
meals for children in precarious neighborhoods.

Table I-C: Biochemical constituents of some commonly consumed foods by the children of the precarious
neighborhoods of Port-Bouét

Food Protein Carbohydrates Lipids Sugar Starch Fibers Energy value
Cooked | (g/100g (9/100g DM) (9/100g (9/100g (9/100g (9/100g (kcal/100g
DM) DM) DM) DM) DM) DM)
Banana | 0,79 28,9 0,18 14 0 2,3 529
Cassava | 0,69 32 0,043 0 0 04 561
Onion 1,3 6,2 0,2 4 <0,5 14 0
Fish 23,5 0 5,52 0 0,021 0 604
Rice 2,95 31,7 0,56 0,11 28,5 11 621
Tomato | 0,95 2,8 0,11 2,49 0 0,7 0
Meat 26 0,027 10,1 0 0 0 816
Source: ANSES, 2020
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2-1-1-4- Meal frequency and schedule

The vast majority of children (91.8%) eat four
times a day and 8.4% eat either twice or three times a
day. We have breakfast in the early morning, lunch
around noon and 1 p.m., lunch in the evening and
afternoon tea at 4 p.m.

2-1-1-5- Quantities of meals ingested at home

The majority of children from precarious
neighborhoods (63%) consider meals prepared at home
to be “sufficient” compared to 37% of children who
find them “insufficient” for the whole family.

2-1-1-6- Respondents consumption of fruit and/or
vegetables at home: households, residents,
pregnant/breastfeeding women, children and
adolescents
e Children rarely eat fruit at home. As for
vegetables, they are consumed in culinary
preparations.
e Children eat vegetables in meals prepared
outside and do not eat fruit.

2-1-1-7- Taboos, prohibitions or food totems of
children in precarious neighborhoods

The majority of children (65.4%) in the
precarious neighborhoods of Port-Bouét have no
taboos, prohibitions and/or food totems while (34.6%)
have food taboos. This is the pig (86.2%) which is the
most widespread totem and other totems such as
(catfish, snail and goat (13.8%). These totems are those
of all household members.

2.1.2. Consequences of food and nutritional practices
on the health of children in precarious
neighborhoods in the municipality of Port-Bouét
2.1.21. Weight characteristics of children in
precarious neighborhoods of Port-Bouét according
to BMI

Table Il presents the different levels of BMI
such as thinness, normal weight and overweight in
children. The majority of children in precarious
neighborhoods in Port-Bouét (85%) are underweight or
thin. Among them, 24.7% are skinny. There are almost
no children with a normal weight (0.3%).

Table I1: Weight characteristics of children in
precarious neighborhoods of Port-Bouét according

to the BMI
BMI level | Percentage of children (%)
Leanness 85
Normal 0,3
Overweight | 14,7

2.1.2.2. Food and nutritional pathologies of children
in precarious neighborhoods

The illnesses of children aged 5-14 recorded in
the “Gonzagueville” and “Vridi Canal” health centers
are mentioned in Table I11-A. The information received
on children's illnesses was provided within the
household. After investigation, the diseases found most
in children are: anemia (33.6%), stomach and duodenal
ulcer or stomach wound (18.1%). It reveals a
dominance of anemia.

Table I11-A: Pathologies of children aged 5-14 recorded in the centers of health of ""Gonzagueville™ and " Vridi
Canal".

Children from 5 to 14 years old

Number of consultants

Diarrhea

Typhoid fever

Anemia

High blood pressure

2019 | 2020 | 2021
2903 | 2380 | 2622
20 37 60
35 30 48
583 | 859 | 1078
03 00 00

Tables 111-B, I11-C, 111-D show respectively the
cases of (1) food/nutrition-related diseases, (2) diseases
related to poor food and environmental hygiene and

gastro- intestinal and (3) cardiovascular and metabolic
diseases of children.

Table I11-B: Percentage of children with food/nutrition related diseases

Name of diseases

% of sick children

Slump 8.4
Beriberi 8.4
Kwashiorkor 3,8
Obesity 3,4
Growth retardation | 8,4
Anorexia 8

Kwashiorkor 7,7
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Table I11-C: Percentage of children with illnesses related to poor food and environmental and gastrointestinal

hygiene

Name of diseases

% of sick children

Diarrhea

19,4

Stomach and duodenal ulcer

18,1

Constipation

16,8

Dysentery

5,5

Typhoid fever

8,4

Cholera

4,2

Table 111-D: Percentage of children with cardiovascular disease and metabolism of children

Disease names

% of sick children

Anemia

33,6

High blood pressure

3,4

Low blood pressure

7,6

Hyperglycemia (Diabetes)

1,7

2.2. DISCUSSION
2.2.1. Structure, composition
consumption frequencies of meals
In all children, the meal structure is as follows:
main course with water. The most consumed meals are:
(1) rice + (eggplant, vegetable leaves, peanuts, dry okra
+ fish or beef); (2) "attiéké" + fried fish or cooked meat;
(3) " foutou” of banana or yam + sauce (aubergine,
vegetable leaves, groundnut, dry okra) + beef or fish
and (4) other dishes or foods (“wanchin” or rice + red
bean/cowpea + puree of tomato, lettuce salad + bread,
fatty rice + smoked fish). According to the Republic of
Cote d'lvoire (2016) and Kunindjani (2021), the
traditional dishes of the different regions of Cote
d'lvoire are in the form of: main courses with
accompanying sauce, such as the structure of the meals
children from precarious neighborhoods in Port-Bouét.
The composition of the meals of the children of the
precarious neighborhoods of Port-Bouét is similar to
that of the Ivorian peoples who consume rice, tubers
(cassava, yam) and plantain accompanied by a wide
variety of sauces (eggplant, seed, okra , groundnut,
tomato, kédjénou...) (Courade et al., 1989; Koffi, 1996
and Koffi et al., 2009, Kunindjani, 2021). Also,
according to Yoboue et al., (2021), cereals and tubers
are dominant in the foods consumed by most rural
households. Cassava, yam, plantain, rice and maize are
the most consumed foods in Ivory Coast. Nationally,
rice is the most consumed cereal.

and traditional

2.2.2. Low levels of daily fruit and vegetable
consumption

In general, children in the precarious
neighborhoods of Port-Bouét rarely consume fruit and
vegetables are rarely consumed in culinary

preparations. This is the same as in rural communities
in Sudan and Ethiopia where these foods are consumed
in small quantities (Workicho et al., 2016; Khalid et al.,
2017). We deduce that diets based on the consumption
of cereals or starches as staple foods and low in fruit
and animal products are common in low-income
countries (Jones et al., 2014). However, the average

global availability of fruits and vegetables has
increased; however, only Asian countries and upper-
middle-income countries, including Céte d'lvoire, have
enough fruits and vegetables to meet the FAO/WHO
recommendation to consume a minimum of 400 g per
day (FIRCA, 2018; FAO et al., 2020). In short, the
respondents consume the following food groups: a lot
(1) cereals and (2) tubers, a little (3) proteins and (4)
vegetables, and to a lesser degree (5) fruits. Their diets
seem to be diversified since they ingest on average at
least four food groups, according to the standards
(Kennedy et al., 2012). But this finding is nuanced.
Indeed, according to the INS (2015), in terms of food
diversity, food secure households regularly consume
five different food groups (cereals, tubers, proteins,
leaves and oil). On the other hand, food insecure
households only consumed three groups, namely
cereals, tubers and leaves. Food products such as
proteins, dairy products, legumes are rarely consumed.

2.2.3. Insufficient quantities of meals ingested in
precarious neighborhoods

In our interviews, six to seven people share an
average of one kg of rice during a meal with an average
quantity of 1,200g of fish to share. As far as street
meals are concerned, the populations spend on average
200 FCFA - 500 FCFA to afford a meal whose average
quantity is 300 g — 600 g of cooked food. Which seems
insufficient?

These results are in line with that of Muteba
(2014) carried out in Congo Brazzaville which showed
that the quantities of food consumed/individual/day in
poor households are between 493g and 506g with
energy intake estimated at 1,130 calories and 50g of
protein. From all the above, our respondents are
undernourished and therefore malnourished (DIIS,
2019). The causes of respondents' malnutrition can be
multiple: (1) their inadequate diet (immediate cause),
(2) lack of money (underlying cause) and (3) low level
of education (root cause ) (Burgess and Glasauer,
2005).
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2.3. Pathologies linked to poor dietary and
nutritional practices
2.3.1. Underweight and abnormal weight detected in
children

The vast majority of children in precarious
neighborhoods in Port-Bouét, 85%, are underweight or
thin.These results reflect in many respects cases of
malnutrition, affecting almost a third of the populations
of the precarious neighborhoods of Port-Bouét.

According to the UN, one in nine people is
undernourished. In  developing countries, the
undernourished population is estimated at nearly 12.9%
(FAO, 2017; DIIS, 2019). Our target population is no
exception.

The high cost and unaffordability of healthy
diets is associated with increasing food insecurity and
different forms of malnutrition, including stunting in
children and obesity in adults (FAO et al., 2020).

2.3.2. Food-borne and nutritional pathologies
present in children

In  children, our study highlights a
predominance of anemia (33.6%), diarrhea (19.4%) and
stomach and duodenal ulcer or stomach wound
(18.1%). In addition, several cases of stunting
associated with marasmus and beriberi (25.2%) were
highlighted. Overall, the pathologies revealed by our
surveys were confirmed by the data collected in the
health centers of the precarious neighborhoods of Port-
Bouét. All of the diseases detected in children in the
precarious neighborhoods of Port-Bouét are indicative
of poor diet and nutrition (WHO, 2018; DIIS, 2019).
These diseases are generally due to poor living
conditions and inadequate sanitation, as is the case in
the precarious neighborhoods of Port-Bouét (Beugré
and Amani, 2022). This increases the risk of disease.
We observed a prevalence of anemia among our
respondents. A deficiency or nutritional anemia is
defined by a decrease in hemoglobin. A deficiency or
nutritional anemia is a deficiency in exogenous factors
essential  for  erythropoiesis (the process of
manufacturing red blood cells by the body): iron, folic
acid, vitamin B12 (Aubry, 2019; DIIS, 2019). There is
also another type of anemia linked to poor absorption of
iron consumed in food (Adebo et al., 2018; DIIS,
2019).

The meals that children eat are either
insufficient in iron, folic acid and vitamin B12 or poorly
absorbed. Indeed, certain foods consumed such as
whole cereal grains, or drinks such as tea or coffee,
contain “antinutrients” (phytates) which reduce iron
absorption (DIIS, 2019; Aubry, 2019). It should be
remembered that their diet is partly based on cereals.
Moreover, the poor diet of children in fruit and
vegetables leads us to believe that this may also be the
cause of anemia (Mohamed, 2013; Bencharif, 2011;
Yessoufou et al., 2015). Indeed, a diet rich in proteins

of animal origin, fruits and vegetables makes it possible
to have a higher rate of iron absorption by the human
body as underlined by Badham et al., (2007).

CONCLUSION

The majority of children eat their meals at
home. The structure of their meal consists of main
course plus water. The most consumed dish is rice with
a sauce and little fish (or meat) with a high
carbohydrate content and little protein. They eat four
times a day and the meal quantities are small. Most of
the children are thin and suffer from anemia. In
perspective, it is to consider a study on the food
practices of children eating in the canteen and its
consequences on their health.
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