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Abstract

School feeding is a main feature of schools in every country around the world. This activity constitutes an essential nutritional
source for the health, development and academic performance of schoolchildren. However, when hygiene rules are not
respected during handling, the quality of the food offered is greatly compromised. The objective of this work was to define the
main characteristics of the sellers, the types of food sold as well as the sales environment. From June 2021 to May 2022, twenty-
two (22) schools in all categories (public and private) were targeted for the surveys. In total, 101 food sellers, 57 schoolchildren
and 22 teachers were interviewed during the study period. The overall proportions of female sellers and married sellers were
90.10% and 61.39%, respectively (p < 0.001). Local Arabic was the language of communication for 73.27% of sellers. The vast
majority of respondents (85.15%) had notreceived any training in good hygiene and manufacturing practices. The vast majority
of respondents (85.15%) had not received any training in good hygiene and manufacturing practices. The most consumed
foods were those prepared from cereals (36%) and fruits (31%). Furthermore, 51.49% of sellers displayed their food in the
open air and 47.52% displayed it under trees. The fact that the lack of training of sellers on good hygiene and manufacturing
practices, and the exposure of food to the open air by the majority of sellers constitute dangers for consumers. In light of these
worrying shortcomings, the corrective approach should integrate training and awareness raising for stakeholders in order to

raise the level of understanding of the risks.
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Introduction meals consumed by students are prepared in conditions that
comply with health standards.
The issue of school feeding has been the subject of

discussion throughout the world [1]. In developed countries
the institutional framework organizing school feeding is well
developed [2], schools have canteens, spaces in which the

Water, sanitation and hygiene are among the essential
needs of the person [3]. Numerous studies have revealed
that the availability of a healthy and balanced diet in schools
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is essential for keeping children healthy [4,5]. In low-income
countries, students miss 500 million days of school due to
health problems often linked to preventable conditions [6].
Diseases linked to water, the absence of a sanitation system
and a lack of hygiene therefore continue to represent an
enormous burden in many developing countries, particularly
in the educational environment [7]. Chad is a Central African
country doubly landlocked both internally and externally.
Due to its geographical position, Chad is marked by increased
continentally, the economic slump of which is one of the
consequences.

Access to drinking water, hygiene and sanitation in
Chad is a major problem within educational establishments.
According to school statistical data from Chad for the 2014-
2015 academic years, 32% of primary school children do not
have access to drinking water and 82% of the population
practices defecation in the open [8]. The situation is alarming
with 78% of establishments not having toilets, hence the
high rate of open defecation recorded in schools. Likewise,
existing drinking water, hygiene and sanitation facilities are
sometimes poorly managed and not maintained, including
the food sold in schools which is poorly protected [9].
Likewise, existing drinking water, hygiene and sanitation
facilities are sometimes poorly managed and not maintained,
including the food sold in schools which is poorly protected

[9].

However, the school food sector is very poorly regulated
(non-existence of regulatory texts) and organized around
sellers who often operate in the informal sector. Also, the
results of a study carried out on the assessment of the
quality of food in schools in N'Djamena showed that overall,
the safety and hygiene of the food offered are not adequate
[10]. The objective of this study was to define the main
characteristics of sellers, the types of food sold as well as the
sales environment.

Materials and Methods

Study Framework

The study was carried out in the 10%, 9%, 8%, 7th and 5
districts of the city of N'Djamena out of the ten (10) existing
districts. This is a prospective and transversal study which
was conducted from June 2021 to May 2022 in 22 schools
of all categories (public and private) from the different
inspections (A, B, C, D) of the delegation of education in
N’Djamena. The city of N'Djamena has the largest number of
public establishments spread across the 10 districts. Some
primary schools have more than 1000 schoolchildren. The
choice of schools was justified by the intensity of the food
marketing activity in the surrounding area (Figure 1).
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Figure 1: Geographiclocation of the study area (Denenodji

Antoinette/CNRD, 2022).

o

Investigations

Survey participants were chosen randomly. The surveys
were carried out among 101 food sellers, 57 schoolchildren
and 22 teachers in the 22 schools selected for the study. The
observation sheets and questionnaires made it possible
to collect information relating to the socio-demographic
characteristics of the actors, the types of food sold, the sales
environment, good preparation and sales practices and
personal and collective hygiene. The variables collected
were: marital status, educational level, gender, age, language
spoken, training received, types of food sold, water quality,
packaging and consumption, the method of food preservation,
the condition of the utensils, personal hygiene and clothing,
the hand washing system. For each session, a meeting with the
head of the school took place in order to explain and present
the objectives of the study and obtain his prior authorization.

Data Processing

The survey data was entered and processed using Excel
2023 software. In the processing of statistical data, for a level
of significance p < 0.05, the results obtained were considered
significant.

Results

Sociodemographic Characteristics of Sellers

Table 1 presents the sociodemographic characteristics of
the sellers such as gender, age and marital status. The results
showed that 90.10% of the sellers surveyed were women
compared to only 9.90% of men. The surveys also revealed that
the most represented age groups were 8 to 20 years old and 21
to 30 years old with 18.81% and 25.75% respectively. Married
respondents were the largest with a proportion of 61.39%.
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Variable Frequency | Percent
Sex
Female 91 90.1
Male 10 9.9
Total 101 100
Age in years

08 -20 19 18.81

21-30 26 25.75

31-40 18 17.82

41-50 18 17.82
51-60 5 4.95
61-70 4 3.96
71-80 1 0.99
Without answer 10 9.9
Total 101 100

Marital Status

Married 62 61.39

Single 17 16.83

Widower 16 15.84
Without answer 6 5.94
Total 101 100

Table 1: Socio-demographic characteristics.

Category of Sellers, Level of Education and
Training Received

Table 2 provides information relating to the category
of sellers, the training in good hygiene and manufacturing
practices received by the sellers, the language of
communication of the sellers as well as the level of education

of the sellers. The majority of sellers, i.e. 86.14%, were in the
semi-fixed seller category. Our surveys revealed that 85.15%
of sellers had not received any training in good hygiene and
manufacturing practices. Local Arabic was the language
of communication for 73.27% of the sellers surveyed. Our
surveys revealed that 53.46% of sellers were not educated.

Variable Frequency Percent
Category of sellers
Fixed 0 0
Semi-fixed 87 86.14
Ambulance 9 891
Without answer 5 4.95
Total 101 100
Training in good hygiene and manufacturing practices
No training 86 85.15
Without answer 15 14.85
Total 101 100
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Language of communication

French 26 25.74

Local Arabic 74 73.27
Other national language 1 0.99
Total 101 100

Educational status

No formal education 54 53.46

Primary school 17 16.83
Secondary school 21 20.8
Higher study 5 4.95
Without answer 4 3.96
Total 101 100

Table 2: Category of sellers, training received and language of communication.

Personal Hygiene, Sellers’ Clothing and Hygiene

Practices During Service

According to Table 3, 100% of the sellers did not wear
gloves, blouses or aprons and used the same hand to serve

the food and collect the money. However, 89.11% of sellers

wore a headscarf. Only 3.96% of sellers claimed to have
regular medical monitoring. Inspection of the sellers’ hands

and fingers revealed that 98.02% did not have any wounds
on their hands and 92.08% did not take care of their nails.

Variable Frequency Percent
Wearing a blouse
Yes 0 0
No 101 100
Total 101 100
Wearing an apron
Yes 0 0
No 101 100
Total 101 100
Wearing gloves
Yes 0 0
No 101 100
Total 101 100
Wearing a scarf
Yes 90 89.11
No 11 10.89
Total 101 100
Wound on the hand
Presence 2 1.98
Absence 99 98.02
Total 101 100
Nail care
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Yes 8 7.92
No 93 92.08

Total 101 100

Regular medical follow-up

Yes 4 3.96
No 97 96.04

Total 101 100

Money handling
Same hand used to serve food 101 100
Other hand than the one used to serve food 0 0
Total 101 100
Table 3: Hygiene practices during service.
Main Foods Found in Primary Schools (sandwiches), eggs (omelette sandwich), vegetables

The enumeration of foods in the 22 schools selected for
this study made it possible to list 31 types of foods. During
the investigations, it was established that the different
raw materials used were legumes (alelé), cereals and
derived products (dawakhé), meat and derived products

(tomatoes, raw cucumbers, eggplants), fish (kanda, soup)
and others (dried fruits : baobab seeds, jujubes, tamarinds)
(Table 4). However, the most consumed foods were those
prepared from cereals and fruits with 36% and 31%
respectively (Figure 2).

N° | Popular Food Name | Description of the Food
Grain-Based Foods

1 Fangassou Donut (processed wheat flour)

2 Shrimp Shrimp fritter, Industrial products fried in oil

3 Sandwich Minced meat sandwich, omelettes

4 Couscous Semolina (milling product obtained by coarse grinding of moistened durum wheat grains)
5 Bélilé Boiled and sweetened millet grains

6 Popcorn Popcorn or popcorn produced by heavily heating corn kernels
7 Dawankhé Small balls of millet or wheat flour dough bqiled in water and eaten with seasoned

Ceratotheca sesamoides leaf sauce
Foods Based on Legumes and Tubers
Alléle Processed beans

9 Kebkebé Legumes boiled with salt

10 Mandawa Salted processed peanuts

11 Engalgalla Ground peas

12 Bakouri (Wiliwili) Processed peanuts (meals)

13 Tania Processed peanuts cooked as a sauce

14 Fagouss Raw cucumber eaten as such

15 Siguette Dry sweet nuts eaten as such

Fish Foods
16 Kanda Crushed fish with pistachio, shaped into a small ball and fried
Fruit-Based Foods
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17 Mango Fresh, dried
18 Nabak Dried jujube fruits
19 Ardep Dried tamarind fruits
20 Angara Hibiscus flower juice
21 Mango juice Industrial products in sachets diluted in water
22 Apple juice Industrial products in sachets diluted in water
23 Lemon juice Industrial products in sachets diluted in water
24 Cocoa juice Industrial products in sachets diluted in water
25 Kalakouka Baobab seeds
26 Mato Nere Powder

Others
27 Crickets/birdies Crickets/birdies fried in oil and seasoned
28 Ice cubes Industrial products in sachets diluted in water then frozen
29 Yogurt Curd + milk powder + sugar and frozen
30 Powdered milk Mixed with sugar and served in sachets
31 Candies/Lollipops Industrial products

Table 4: Description of the most consumed food groups.

-

Figure 2: Distribution of the most consumed foods.

Framework and Sales Environment

The food sales points are located in the school grounds
which are sometimes not fenced and do not have a dedicated
premises. Fifty-one point forty-nine percent (51.49%)
of respondents are exposed to the open air and 47.52%
sell under trees. Food sales generally took place in a clean
environment (83.17%). The vast majority of these sales
took place in the absence of flies (91.09%), in the absence
of nearby gutters (98.02%) and without stray animals
(98.02%) (Table 5).

Variable | Frequency Percent

Sales Framework

Under a tree 48 47.52

Under a shed 1 0.99
Exposed to the open air 52 51.49

Total 101 100

Sales Environment (Permanent Dust and Garbage Nearby)
Clean (absence of dust and garbage nearby) 84 83.17
Dirty (presence of dust and garbage nearby) 17 16.83
Total 101 100
Flies Around and an Food
Presence 9 8.91
Absence 92 91.09
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Total | 101 | 100
Presence of Gutters and Latrines Nearby
Presence 2 1.98
Absence 99 98.02
Total 101 100
Stray Animals Nearby
Presence 2 1.98
Absence 99 98.02
Total 101 100

Table 5: Framework and sales environment.

Discussion

It was observed during this study that the gender most
presentin this activity is the feminine gender (90.10%). This
result could be explained by the fact that in Chadian culture,
women are generally more involved in culinary activities
and especially in serving children. Our result undeniably
aligns with those of previous work carried out in Chad,
Nigeria, and Mali which revealed a strong presence of
women in food sales respectively at 63.04%, 68%, 76% and
100% [1,11-13].

The most frequent age groups in this activity of selling
food in primary schools in N'Djamena are between 8 to 20
years old and 21 to 30 years old with a cumulative percentage
of the age group from 8 to 30 years of 44.56%. This could be
explained by the fact that some women entrust the sale to
their children and take care of the household and also some
single mothers are obliged to carry out an activity to support
their households. Despite the accumulation of our two age
groups, this result is slightly lower than that of the study
carried out in Bangladesh which reported for the age group
of 10 to 20 years alone a proportion of 50% [14].

According to the results of this study, married people
are the most numerous (61.39%). This strong presence of
married couples could be explained by the predominance of
women who for the most part are unskilled and often obliged
to find their own pocket money to meet their needs. The
overall proportions of female sellers and married sellers
were 90.10% and 61.39%, respectively (p < 0.001). Our
results thus agree with those of work carried out in Nigeria
and Benin which showed that respectively 67.2% and 56%
of food sellers in schools and public roads were married
[12,15].

Food sellers in primary schools in N'Djamena mainly
belong to the category of semi-fixed sellers (86.14%), that
is to say the food is prepared at home before being sent to
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school for sales. This situation could be explained by several
reasons including, schools do not offer an appropriate
setting for preparation, the quantities prepared are small
and easily transportable and also the very temporary nature
of the service. During their study relating to the inventory
of the feeding system in some primary schools in the city of
Yaoundé (Cameroon), Annie-Claude et al. revealed that 92%
of sellers prepare at home [16].

At the end of our surveys, with regard to training in good
hygiene and manufacturing practices, our results revealed
that 85.15% of sellers had not received any training. Training
in good hygiene and manufacturing practices requires good
organization, however, despite the demands sometimes made
by school managers, social constraints end up influencing
and certain sellers display their food in total ignorance of the
rules of ‘hygiene. The results of this study confirm those of
studies carried out in schools in Nigeria by Andy, et al. [13]
and Afolaranmi, et al. [12] which revealed that respectively
81.5% and 88.5% of handlers of these foods did not had
received no training in good hygiene and manufacturing
practices.

Regarding the language of communication of sellers,
73.27% of respondents used local Arabic for exchanges. In
Chad, local Arabic is the language best shared by the
population and constitutes a language of integration in all
socio-economic environments.

The level of education of sellers remains very low
because 53.46% of the sellers surveyed had not been
educated. According to MICS6-Chad 2019, the proportion of
children who do not attend school exceeds on average 62%
for age groups from 3 to 17 years old, and on average 55% for
childrenaged 6 to 15 years[17], thisjustifies our results which
remain highly faithful to the national situation. Contrary
to our results, surveys carried out in Cameroon [16] and
Nigeria [12] on food vendors in primary schools showed
that 100% and 98% respectively. 9% of these sellers were
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educated. This strong difference could be explained by the
overall schooling rate in these countries.

It should be noted that all the sellers surveyed wore
neither blouses, aprons nor gloves. This observation could
easily be explained by the lack of training in good hygiene
and manufacturing practices for sellers (85.15%). Wearing
a headscarf was observed in 89.11% of respondents. In
Chad, women regularly cover their hair to avoid reproaches
from men. Furthermore, surveys carried out in Cameroon in
primary schools revealed that only 7% wore white blouses
and 30% wore hats or scarves [16].

No seller had regular medical monitoring. Generally, it
is when school and health police officials are more present
that sellers feel obliged to carry out medical examinations.
Contrary to our results, the surveys conducted by Uzoama, et
al. [18] in 2023 in Nigeria determined a significantly higher
proportion of medical visits (37.5%) [18].

For service, everyone used the same hand to serve
the food and collect the money. This act could be doubly
explained by ignorance of the risks and local habits which do
not tolerate the use of left hands for service.

Observation of the sellers’ hands revealed that 98.02%
did not have wounds butalso 92.08% did not take care of their
nails. Impurities accumulated on the nails could be harmful
to the quality of the food served and thus expose consumers.
Impurities accumulated on the nails could be harmful to
the quality of the food served and thus expose consumers.
However, a precarious health situation compromises the
cognitive development of children and their chance of having
a good education [19].

The most consumed foods are foods based on legumes,
tubers and cereals “alelé”, “dawakhé”, “sandwich, eggs
(omelette sandwich), vegetables (tomatoes, raw cucumbers,
eggplants), and other foods based on fruit (dried fruits:
baobab seeds, jujubes, tamarinds). These are national
eating habits and the availability of products on the market.
According to the results of the 2021 Global Survey on School
Feeding Programs, cereals and legumes are the most common
foods at 87% and 75%, respectively [20].

The sales framework for these foods was located under
the tree at 47.52% compared to 51.49% exposed to the open
air, some of which are dirty with the presence of flies (8.91%),
stray animals (1, 98%) see the presence of dust and garbage
nearby (16.83%). Pial, et al. [16] reported that in primary
schools in Yaoundé in Cameroon, 85% of sellers display their
food in the open air. However, Dioume, et al. [1] also reported
that in Bamako, the environment in which the school food
sales service took place was unsanitary in 86.50% of cases.
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Conclusion

This study, as prospective as it is, comprehensively
presents the main actors, the framework and the environment
in which food is sold to schoolchildren in some primary
schools in the city of N'Djamena. Indeed, it appears from our
study that the activity of selling food in primary schools is
carried out largely by women, mostly young, with a very low
level of education.

Hygienic conditions of sale remain relatively worrying.
Good hygiene and manufacturing practices constitute the
essential means to guarantee the health quality of food sold
in schools; for this, the managers of the establishments and
the city hygiene service must provide an adequate framework
for the exercise of this activity.

In light of our results, there is no doubt about the need
to supervise these women and men who are responsible
for feeding these young people in order to have a healthy
environment to preserve the health of these schoolchildren.
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