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1 Introduction

The COVID-19 pandemic is a newly emerging viral disease 
caused by the coronavirus SARS-CoV-2 and threatening the food 
security and nutrition of millions of people around the world 1,2. 
Supply chains, food and nutrition security, as well as current and 
future production functions, have been negatively impacted by a 
host of factors related to the coronavirus SARS-CoV-2 crisis. 
Food supply, food security, and nutrition is a basic human need 
and a basic requirement for survival in difficult times 1, 3-6. Several 
studies of food policies, food security, and nutrition outcomes in 
Sub-Saharan Africa seem to show that lack of access to sufficient 
nutritious food leads to health problems including under-
nourishment, nutritional pathologies, immune deficiencies, 
stunting, illnesses, and higher child mortality rates 1, 7-9. The 
Covid-19 pandemic is already affecting the entire food system. 
Restrictions on movement within and across countries can hinder 
food-related logistic services, disrupt entire food supply chains, 
and affect food availability. The impacts of the movement 
restriction on agricultural labor and the supply of inputs will soon 
pose critical challenges to food production, thus favoring food 

insecurity worldwide, and especially for people living in the 
poorest regions of sub-Saharan Africa 1. Indeed, millions of people 
were already suffering from hunger and malnutrition in sub-
Saharan Africa before the SARS-CoV-2 pandemic. If no 
immediate action is taken to evaluate and to mitigate the impact 
of the Covid-19 pandemic on food security and nutrition, a global 
food emergency in countries of Sub-Saharan Africa including the 
Republic of Benin could occur. Therefore, the main challenges to 
achieving “global food security” in Benin are to improve the 
resilience of all food systems to any perturbations including the 
Covid-19 pandemic on the one hand and strengthen food security 
and nutrition governance on the other hand.  
Known as Dahomey, the Republic of Benin is a country in West 
Africa and its capital is Porto-Novo. This country is bordered by 
Togo to the west, Nigeria to the east, Burkina Faso to the north-
west, and Niger to the northeast. The majority of its population 
lives on the small southern coastline of the Bight of Benin, part 
of the Gulf of Guinea in the northernmost tropical portion of the 
Atlantic Ocean 10. Benin is a tropical nation and covers an area of 
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114,763 square kilometers and its population in 2018 was 
estimated to be approximately 11.49 million 11. This West-
African Country is dependent on subsistence agriculture, cotton 
production, and regional trade as the basis of its food security as 
well as economic development 12-14. Its agricultural development 
is hindered by factors such as lack of modern farming technology, 
poor soil, high food prices, and inadequate storage, preservation, 
and food processing. The country is also highly vulnerable to 
climate changes and recently Covid-19 pandemic, which 
contributes further to food insecurity and nutritional instability 1. 
In Benin, the number of Covid-19 cases was 597 on the 17th of 
June 2020. A severe pandemic causing more than a 25% 
reduction in labor availability could lead to great food shortages 
15. The quick identification of the most critical threats of the 
Covid-19 pandemic to the food systems of Benin is necessary to 
implement sustainable mitigation measures. 
The study aimed to determine the dietary behaviors, food 
accessibility, and handling practices during the SARS-CoV-2 
pandemic in Benin and the relationship between these 
components. Specifically, it is to: 
 Describe the status of food security and nutrition in Benin 

before the Covid-19 pandemic; 
 Evaluate the food accessibility of the households during the 

SARS-CoV-2 pandemic in Benin; 
 Characterize the dietary behaviors and the food handling 

practices in the homes and restaurants during the SARS-CoV-
2 pandemic in Benin. 

2 Subjects and Methods  

2.1 Study area 

The survey on the characterization of the dietary behaviors, food 
accessibility, and handling practices during the SARS-CoV-2 
pandemic in Benin was carried out in the Departments of Alibori, 
Atacora, Atlantic, Borgou, Collines Couffo, Donga, Littoral, 
Mono, Ouemé, Plateau, and Zou. This study area covered all the 
12 Department of the Republic of Benin affected by the SARS-
CoV-2 pandemic. With an area of 112622 km² (CountryStat, 
2012), the Republic of Benin is limited by the Niger River in the 
north, in the northwest by Burkina Faso, in the west by Togo, in 
the east by Nigeria, and in the south by the Atlantic Ocean. The 
Departments of Borgou, Alibori, Atacora, Donga, and Collines 
are characterized by one dry season and one rainy season with an 
average pluviometry ranging from 900 to 1300 mm/year. The 
Departments of Atlantic, Littoral, Oueme, Plateau, Mono, Zou, 
and Coufo are characterized by two rainy seasons: the high from 
April to July and the small from September to November. These 
two rainy seasons are interspersed with dry seasons. The average 
pluviometry is about 1200 mm/year 16. 

2.2 Methodology 

2.2.1 Analysis of food security in Benin before the 
pandemic of Covid-19 

The analysis of food security in Benin before the pandemic of 
Covid-19 from 2000 to 2019 was made from the data collected 
and adapted from the database of FAOSTAT 17 on the food 
security indicators values of Benin (2020) and FAO-WFP 1. 

2.2.2 Characterization of dietary behaviors, food 
accessibility, and handling practices 

For the study of the dietary behaviors, food accessibility, and 
handling practices during the SARS-CoV-2 pandemic in Benin, 
data collection was carried out among households by using a 
survey guide. The survey guide gathered the following 
information: socio-demographic profile of the respondents, 
government measures observed during COVID-19, food access, 
dietary changes during the COVID-19, food handling changes 
during SARS-CoV-2 pandemic, food quality management 
standards used, and adaptation mechanisms. During the survey, 
the respondents were invited to remember themselves the 
different changes in their food environment, food handling 
practice, and dietary behaviors since the occurrence of the SARS-
CoV-2 pandemic and the coping measures used. A sample of 124 
households and 600 respondents were surveyed throughout the 
country. After the interview, the answers obtained from the survey 
guide were encoded and analyzed. 

2.3 Statistical analysis 

After examination of the database, the collected data were 
analyzed using R and SAS software 18. The Proc corresp procedure 
of SAS was used for factor analysis (CFA). The variables taken 
into account were the sociodemographic profile of respondents, 
their occupation, their residence, the dietary changes during 
Covid-19, adaptation measures used, food preparation practices, 
food supply point, food quality standards or rules applied, the 
score of application of the 5 keys for safe food, number of infants 
(less than 6 months old), number of children (6 months - 5 years 
old), number of pregnant women, number of breastfeeding 
women, number of elderly people (65+ years old), number of 
daily meals, household’s monthly income in US Dollars. 
A hierarchical cluster analysis based on the characteristics of the 
households on the most significant components of AFC was then 
performed. The groups of households were then identified and 
each group corresponds to one a type of food handling practice 
and dietary behavior. For quantitative variables, analysis of 
variance at a single factor was used and the type of food handling 
practice was the only source of variation. The variables considered 
were the age, the number of people living by household, the 
number of infants of less than 6 months old, the number of 
children of 6 months to 5 years old, the number of pregnant 
women, the number of daily meals and the household's monthly 
income in US Dollars. The Proc GLM procedure was used for the 
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analysis of variance and the F test was used to determine the 
significance of the effect of the food handling practice type on the 
variables. The means were calculated and compared by the 
student t-test. The frequencies were calculated by Proc freq 
procedure of SAS (2006) and a confidence range (ICP) was 
calculated for each frequency as follow: 

 

ICP = 1,96 �
[𝑃𝑃(1 − 𝑃𝑃)

𝑁𝑁   

P: the relative frequency; N: the sample size. 

3 Results 

3.1 Sociodemographic profile of the household 
respondents 

Table 1 shows the sociodemographic profile of the respondents. 
It appears that equal numbers of males and females, 300 each 
were sampled. The overall sample used herein is relatively 
young, with 90 percent under the age of 50. Twenty-five 
percent of the respondents have completed primary school, 
while 16.67 percent have not attended school or have received 
informal education only. Sixteen percent of them had completed 
Secondary graduation and 42 percent of the sample had 
completed university graduation. A proportion of 49 percent of 
the sample was employed full time while 51 percent were 
unemployed. The sample included 62.5 percent of urban 
respondents and 37.5 of rural. About 23 percent reported their 
occupations as in agriculture, animal husbandry, forestry, or 
fishing. Thirty-four percent of them are Professional of food 
security and nutrition while 19 percent were a student or 
housewife. The traders represent about 16 percent of the 
sampled population.  

3.2 Food security status in Benin before the 
pandemic of Covid-19 

The kinetics of Hunger and food insecurity indicators in Benin 
from 2000 to 2019 is given in figure 1a. It appears that the 
number of people undernourished decreased from 1.2 million in 
the year 2000 to 0.8 million in 2019 (3-year average). The 
prevalence of undernourishment ten years ago of 17.4% 
decreased to 7.4% in 2019. About food availability, the Average 
protein supply increased from 55.7 g/capita/day to 66.3 
g/capita/day from 2000 to 2019. The average supply of protein 
of animal origin (g/capita/day) increased from 9 g/capita/day to 
16 g/capita/day from 2000 to 2019.  

 

Table 1: Sociodemographic profile of the household respondents 

Variables 
Absolute 
frequency 

(N) 
Percent 

Confidence 
range 

Gender 

Male  300 50 4.00 

Female  300 50 4.00 

Education 

No formal or informal 
schooling  

100 16.67 2.98 

Primary school 
completed  

150 25 3.46 

Secondary /college 
/graduation 

100 16.67 2.98 

University graduation 250 41.67 3.94 

Religion 

Christian 312 52 4.00 

Muslim  208 34.67 3.81 

Other  80 13.33 2.72 

Employment 

Unemployed or self-
employed  120 20 3.20 

Employed part time  185 30.83 3.70 

Employed full time  295 49.17 4.00 

Residence 

Urban  375 62.5 3.9 

Rural  225 37.5 3.87 

Age 

18 through  225 37.5 3.87 

30 through  315 52.5 4.00 

50 and over  60 10 2.40 

Occupation 

Agriculture  135 22.5 3.34 

Professional of food 
security and nutrition 

205 34.17 3.79 

Retail Shop  20 3.33 1.44 

None/ student/ 
housewife 

115 19.17 3.15 

Trader/hawker/vendor  95 15.83 2.92 

Unskilled labor  30 5 2.40 

Similarly, Average dietary energy supply adequacy increased 
from 108 to 124 %. The average value of food production 
passed from 187 constant I$ per person during the year 2000 to 
the value of 214 constant I$ per person in 2019. As for food 
access, the gross domestic product per capita (constant 2011 
international $) in Benin was on average of 2478.2$ in 2000. 
This value increased progressively from 2000 to 2019 and 
reached 3287.3$. 



 Tougan et al.                                                                                                                                  Food security and COVID-19 in Benin  

  

Nor. Afr. J. Food Nutr. Res. 2020; 4(10): S8-S18     S11 
 

Table 2: Food access in households during Covid-19 

Variables N Percent 
Confidence 

range 
Household dietary needs 
challenged by the COVID-
19 restriction measures 

Yes  480 80 3.20 
No  120 20 3.20 

Evidence of fear of famine 
in the upcoming months 
because of the COVID-19 

Yes  480 80 3.20 
No  120 20 3.20 

Storage of food in a larger 
quantity than usual during 
COVID-19  

Yes 480 80 3.20 
No  20 3.33 1.44 

Food bought in a larger 
quantity than usual during 
the COVID-19 pandemic 

Grains (Cereal) & starchy foods 120 20 3.20 
Dairy products 40 6.67 2.00 
Meat, poultry, fish 120 20 3.20 
Fruits and vegetables 60 10 2.40 
Legumes 120 20 3.20 
Oils & fats 120 20 3.20 
Sugars 120 20 3.20 

Perception of growing 
inflation in the price of 
food products during 
Covid-19 

Grains (Cereal) & starchy foods 540 90 2.40 
Dairy products 35 5.83 1.88 
Meat, poultry, fish 56 9.33 2.33 
Fruits and vegetables 600 100 0.00 
Legumes 600 100 0.00 
Oils & fats 60 10 2.40 
Sugars 240 40 3.92 
Drinking  0 0 0.00 
Bred  0 0 0.00 
Canned goods 120 20 3.20 

Food access problems 
happened because of 
COVID-19 

Limited access to water 0 0 0.00 
Access to a less variety of food 420 70 3.67 
Access to food of a lesser quality 325 54.17 3.99 
Limited quantity of food available in the region 120 20 3.20 
Food rationed by the local government in the region 0 0 0.00 
Necessity to drive/walk a longer distance to acquire food 60 10 2.40 
Evidence of fear of contamination by the SARS-CoV-2 virus throughout feeding 560 93.33 2.00 

Adaptation measures used 

Reduction of food waste 600 100 0.00 
Limitation of portion size at meal times 480 80 3.20 
Limitation of attendance at restaurant 480 80 3.20 
Consumption of seed stock held for next agricultural season 85 14.17 2.79 
Reduce number of meals eaten in a day 30 5 1.74 
Rely on less preferred and cheaper foods 18 3 1.36 
Reduction of adult consumption  68 11.33 2.54 

It is important to indicate that the rail lines density (total route 
in km per 100 square km of land area) of Benin, which was 0.4 
during 2003 increase to 0.7 in 2006. Regarding food utilization, 
the percentage of the population using at least basic drinking 
water services decreased from 61.5 to 16.5 from 2000 to 2019. 
The percentage of child malnutrition (under 5 years of age) 
decreased from 36.2% in 2000 to 32.2% in 2018. Furthermore, 
the percentage of child malnutrition decreased from 36.2 to 1.9 
from 2000 to 2019.  
The main challenges to achieve “global food security” in Benin 
are to improve the resilience of all food systems and food values 
chain to any perturbations including the Covid-19 pandemic on 
the one hand and strengthen food security governance and 
nutrition leadership on the other hand. 

3.3 Food accessibility and handling practices 
during SARS-CoV-2 pandemic in Benin 

The Benin government confirmed its first outbreak of the 
disease in the country on 16 March 2020. The government 
measures imposed during the COVID-19 pandemic in Benin 
are travel ban, supermarkets closed, food and drink outlets 
closed, social distancing, and home confinement. The 
government also proposed hygienic measures to prevent the 
spread of disease, such as isolation, washing hands, quarantine, 
burning clothes worn by the infected persons, and wearing 
facemasks to prevent the inhalation of germs. 
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Table 3: Dietary changes in households during Covid-19 

Variables N Percent 
Confidence 
range 

Food supply point before COVID-
19 pandemic 

Respondent own farm/garden 85 14.17 2.79 
Farmers' market 600 100 0 
Open market 600 100 0 
Supermarket 240 40 3.92 
Street vendors 325 54.17 3.99 
Online delivery 0 0 0 
Shops (grocery store, butcher shop...) 540 90 2.40 

Food supply point during COVID-
19 pandemic 

Respondent own farm/garden 85 14.17 2.79 
Farmers' market 600 100 0 
Open market 56 9.33 2.33 
Supermarket 30 5 1.74 
Street vendors 60 10 2.40 
Online delivery 85 14.17 2.79 
Shops (grocery store, butcher shop...) 18 3 1.36 

Change in the consumption of the 
following foods happened because 
of COVID-19 

Grains (Cereal) & starchy foods 0 0 0.00 
Dairy products 420 70 3.67 
Meat and poultry 325 54.17 3.99 
Fish 325 54.17 3.99 
Fruits 325 54.17 3.99 
Vegetables 325 54.17 3.99 
Legumes 60 10 2.40 
Oils & fats 60 10 2.40 
Sugars 60 10 2.40 

Food preparation practices 
affected by COVID-19 related 
measures 

Food preparation (time) 600 100 0.00 
Food shopping (frequency) 600 100 0.00 
Food hygiene 600 100 0.00 
Household eating patterns (time of meals, etc.) 85 14.17 2.79 
Number of meals (Per day) 30 5 1.74 
Quality of diet (use of fresh foods) 18 3 1.36 
Food storage and preservation (time) 325 54.17 3.99 

Breakfast, Lunch and Dinner eating 
point before Covid-19 

Home 600 100 0.00 
Take away (or delivery) 600 100 0.00 
At the office (home prepared food) 600 100 0.00 
Office/or work or school canteen 600 100 0.00 
Restaurant 600 100 0.00 
Fast-food outlet 600 100 0.00 

Breakfast, Lunch and Dinner eating 
point during Covid-19 

Home 600 100 0.00 
Take away (or delivery) 325 54.17 3.99 
At the office (home prepared food) 85 14.17 2.79 
Office/or work or school canteen 60 10 2.40 
Restaurant 60 10 2.40 
Fast-food outlet 18 3 1.36 

N: Absolute frequency 

These measures were reported by all respondents (100%). 
About food access during the COVID-19 pandemic in Benin, 
80% of respondents found that their dietary needs had been 
challenged by the COVID-19 restriction measures (table 2). 
This challenge affects infants (less than 6 months old) as well as 
children (6 months - 5 years), pregnant women, breastfeeding 
women, elderly people (65+ years old), and people with a 
chronic disease. They were all concerned that their household 
would not have enough food in the upcoming months because 
of the COVID-19 crisis. The main difficult situations that 
happen because of COVID-19 reported by the respondents were 
their access to a less variety of food, their access to food of lesser 
quality due to the limited quantity of food available in their 
region. No water access difficulty was reported during the 

COVID-19 pandemic in the current survey (100%). A 
proportion of 20% of respondents buys food such as meat, 
poultry, eggs, fish, legumes, beans, cereals, fruits, vegetables, 
canned goods in a larger quantity than usual during the 
COVID-19 pandemic. Figure 1b shows the price changes of 
food products with the number of confirmed cases of covid-19 
in Benin. Overall, the price of the food products had increased 
on the local market, and this change in the price limit the ability 
of 80% of households to acquire sufficient and safe food. 
Indeed, the price of the rack of tomatoes increased drastically 
from 10,000f before Covid-19 to 20,000f during Covid-19. 
Similarly, the price of the onion rack increase from 14,000f to 
21,000f on average. Furthermore, the price of one bag of pepper 
increased considerably from 18,000f to 80,000f. The same trend 
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was observed for legume, meat, and in a lesser stand for eggs 
(figure 1b). 

3.4 Dietary changes during the COVID-19 

The dietary changes in households during Covid-19 are given in 
table 3. It appears that the respondents' food supply point before 
the COVID-19 pandemic were mainly farmers' market, open 
market, supermarket, street vendors, and shops (40 to 100 
percent). During the Covid-19 crisis, the respondents of the 
sampled households exploit their farm/garden and limit their 
food supply points to the farmer’s market and avoid 
supermarkets, street vendors, and shops. Online delivery of food 

products is more developed during the covid-19 pandemic 
(14.17% vs 0%). The changes in food consumption happened 
because COVID-19 are more observed in the utilization of dairy 
products, meat, poultry, fish, and vegetables because of the 
increase in their selling price. 
About food preparation practices, the most affected by COVID-
19 related measures are the time of food storage and 
preservation, the time of food preparation, the frequency of food 
shopping, the food hygiene, and the time of meals of household 
eating patterns. Indeed, figure 2a reveals that the score of 
application of the 5 keys for safe food by the surveyed 
households had increased during the Covid-19 pandemic.

 

Figure 1: a) kinetics of Hunger and food insecurity indicators in Benin from 2000 to 2019, Source: adapted from 
FAOSTAT17 and FAO-WFP 1; b) Price changes of food products with the Number of confirmed cases of covid-19 
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Figure 2: a) Score of application of the 5 keys for safe food before and during Covid-19 pandemic; b) Typology of Dietary behaviors and 
food handling practices during SARS-CoV-2 pandemic in Benin; c) Dendrogram of the three groups of dietary behaviors and food handling 
practices

3.5 Typology of Dietary behaviors and food 
handling practices during SARS-CoV-2 
pandemic in Benin 

The results of the factorial correspondence analysis of the dietary 
behaviors and food handling practices during SARS-CoV-2 
pandemic in Benin are given by group of households in Figure 
2b. Three axes were selected for the interpretation of the 
correspondence analysis results. Each axis corresponds to a 
group of households and each group corresponds to a type of 
dietary behaviors and food handling practices. Group 1 
corresponds to the dietary behavior type 1, group 2 to the 

dietary behavior type 2 and group 3 to the dietary behavior type 
3. Thus, three Types of dietary behavior were identified. 
Type 1 corresponds to household who have not attended school 
or have received informal education only and includes farmers, 
artisans and housewives. They are distributed in almost all 
departments of Benin and constitute 10% of the surveyed 
population. They exploit their own farm, garden and livestock 
products as food and limit their food supply points to the 
farmer’s market and street food vendors. The average number of 
people living by household is 8.6 including infants, children, 
pregnant women and other family members. In this group, the 
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number of daily meals is 2 (Lunch and Dinner). They do not 
have material (refrigerator) for food preservation. They have no 
knowledge of any food quality standards and good hygiene 
practices. The five keys for safe food and health are not 
practiced. In this type, the households have reduced 
considerably their consumption of dairy products, meat, fish, 
egg, fruits, and legumes during the SARS-CoV-2 pandemic in 
Benin. The household’s monthly income in US Dollars is on 
average 105. 
In Type 2, the households had completed primarily and mostly 
Secondary or college graduation, and include traders and 
restorers. They are distributed in almost all urban zones of the 
study area and constitute 20.2% of the surveyed population. 
The households exploit farmers' market and open market as 
food supply point. The average number of people living by 
household is 6.2 including infants, children, and their parents. 
The number of daily meals is 3 (Breakfast, Lunch and Dinner). 
The households own materials (refrigerator and freezer) for food 
preservation. Hygiene rules and the five keys for safe food and 
health are known and practiced. In this type, the households 
have reduced considerably food waste during the SARS-CoV-2 
pandemic in Benin. The household’s monthly income in US 
Dollars is on average 318.5. 
Finally, in Type 3, the households had completed university 
graduation, and include professional of food security and 
nutrition, lecturer-researchers, teachers, and PhD students. They 
are distributed in urban zones of the departments of Atlantic, 
Borgou, Collines, Oueme and Littoral. They represent 69.8% of 
the surveyed population. Their main food supply points are 
supermarkets, shops, online delivery, and farmers' market. The 
average number of people living by household is 3.4 including 
children and their parents. The number of daily meals is 4 
(Breakfast, Lunch Tea and Dinner). They own materials 
(refrigerator and freezer) for food preservation. Food quality and 
safety concerns as Hygiene rules and the five keys for safe food 
and health are well known and practiced. In this type, the 
households have reduced considerably open market 
frequentation during the SARS-CoV-2 pandemic in Benin. The 
household’s monthly income in US Dollars is on average 1085. 
The dendrogram of the three groups of dietary behaviors and 
food handling practices during SARS-CoV-2 pandemic in Benin 
are given by group of households in Figure 2c.  

4 Discussion 

4.1 Food security status in Benin before the 
pandemic of Covid-19 

Food insecurity is a worldwide concern, and sub-Saharan Africa 
is the world region with the highest hungry populations. The 
republic of Benin is one of the poorest and hungriest sub-
Saharan Africa countries. The current research revealed that 
hunger and food insecurity level, food availability, food access 
and utilization from 2000 to 2019 in Benin remain unsatisfying 

and inadequate despite the progress observed from 2000 to the 
outbreak of Covid 19 pandemic. According to FAOSTAT 17, 
the prevalence of anemia among women of reproductive age 
(15-49 years) decreased from 65.3 to 46.9% from 2000 to 2019. 
However, prevalence of obesity in the adult population of Benin 
(18 years and older) increased from 5 to 9.6% from 2000 to 
2019. This description of the food security status of Benin from 
2000 to 2019 might be affected by the current worldwide crisis 
of SARS-CoV-2. 
This description of the food security status of Benin from 2000 
to 2019 might sadly be affected by the current worldwide crisis 
of SARS-CoV-2 1. The main challenges to achieve global food 
security in Benin may be to improve the resilience of all food 
systems to any perturbations including Covid-19 pandemic on 
the one hand and to strength food security and nutrition 
governance and functional food value chains on the other hand. 
This relatively low food security level of Benin is also reported in 
the literature. According to WHO 19, malnutrition is the 88th 
leading cause of death in Benin, and the 10th leading cause of 
total deaths in the country; the country ranks 23rd in the world 
in this category. According to the World Food Program 13, 16 % 
of children under 5 years old in Benin suffer from acute 
malnutrition and 45 percent of that same age group are 
described as chronically malnourished 9. As Clover 7 suggested, 
despite the fact that the right to food is one of the most 
consistently acclaimed assertions in international human rights 
law, no other human right has been so frequently and 
spectacularly violated. Her discussion of food insecurity in Sub-
Saharan Africa indicates that hunger is a multi-faceted issue in 
this part of the continent, and that just growing more food will 
not eradicate the problem. 
The food insecurity indicators highlighted in the current section 
also confirm the results of Fry 20 that highlight the role of 
poverty as the root cause of hunger in Benin. Their study found 
support for the notion that farmers are hungrier than other 
respondents, but gender and urban–rural differences disappeared 
in the analysis. Agricultural development and food processing 
may be promoted. According to the World Food Program 13, 
agricultural development in Benin is hindered by factors such as 
lack of modern production technology, poor soil, high food 
prices and inadequate storage, preservation and food processing.  
This country is also highly vulnerable to natural disasters which 
contribute further to nutritional instability. 

4.2 Food accessibility and handling practices 
during SARS-CoV-2 pandemic in Benin 

The sociodemographic profile of the household respondents of 
the current study is consistent with the finding of Fry 20. 
About food access and handling practice, it comes out from the 
current study that COVID-19 pandemic has affected various 
aspects of everyday life, including food availability and access. 
Indeed, the survey shows that the COVID-19 pandemic has 
affected food security, food handling practices and food supply 
in different households of Benin. These findings confirms the 
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previsions of FAO-WFP 1 who had indicated that the essential 
protective measures recommended by the WHO 21 to limit the 
spread of Coronavirus (Covid-19) will reduce drastically 
household productivity and incomes. They add that disruptions 
in trade and in local food supply chains are already affecting the 
well-being of the households, food security and nutrition among 
importing countries and food prices will increase, especially 
nutritious food. These authors had also prevented that hunger 
and malnutrition will increase as the livelihoods of the poor will 
be affected during Covid-19 pandemic 1. This vulnerability of 
food systems in Benin is partially due to the weak performance 
of its agricultural system. According to the World Food Program 
13, Benin relies on agriculture as the basis of its food security as 
well as economic development. Agricultural development is 
hindered by factors such as lack of modern farming technology, 
poor soil, high food prices and inadequate storage, preservation 
and food processing. The country is also highly vulnerable to 
natural disasters and viral diseases, like flooding and drought 
and recently Covid-19, which contribute further to nutritional 
instability. 
In the current study, it appears that some households have 
reduced their number of meals per day.  The basis of a balanced 
diet is also the number of meals per day 1. In relation to the 
frequency of food intake, FAO 12 recommended to take 4 meals 
per day: breakfast, lunch, afternoon tea and dinner. This finding 
confirms the report of FAO 2 which indicated that the negative 
impact of the COVID-19 crisis on household well-being will be 
significant. It estimates that welfare losses in 2020 are already at 
7% compared to a COVID-19-free scenario and could exceed 
10% if the crisis continues. The deterioration of the terms of 
trade (following the collapse of commodity prices) combined 
with a decline in employment has resulted in a significant loss of 
well-being for households. Strategies resulting in sub-regional 
trade blockages will increase transaction costs and lead to even 
greater welfare losses. 
Therefore, nutritional support for households is needed. The 
importance of nutrition in the body’s response to bacterial and 
viral infections is widely documented 22-27. Nutrition is a 
fundamental element in the functioning and maintaining of our 
immune system integrity and remains closely associated with 
immunity and host resistance against any infectious agent 
especially among vulnerable individuals (elderly, pregnant, and 
infant groups) 3. Furthermore, it would be healthy to promote 
good cooking practices during Covid-19 crisis as a key to 
achieving an acceptable meal quality in households. Therefore, it 
is important to cook food thoroughly in order to kill any 
microbes present. But households must avoid overcooking 
vegetables. Cooking food improves digestion and increases the 
absorption of many nutrients 28-32. For example, cooked egg 
protein is 180% more digestible than raw egg protein 1, 29. 
However, some cooking methods reduce several key nutrients in 
the food. Nutrients content such as water soluble vitamins 
(vitamin C and vitamins B - thiamine (B1), riboflavin (B2), 
niacin (B3), pantothenic acid (B5), pyridoxine (B6), folic acid 

(B9) and cobalamine (B12)); fat-soluble vitamins (vitamins A, 
D, E and K) and minerals in this case potassium, magnesium, 
sodium and calcium) are often reduced during cooking 28. To 
fry food, households must avoid a long frying time at a high 
temperature and use the healthiest oils for frying. Overall, 
cooking for a short time without water prevents the loss of 
vitamin B and the addition of fat improves the absorption of 
plant compounds and antioxidants 1,26,27,33,34. 
During the current study, households' willingness and efforts to 
improve their food handling practice and mainly their food 
hygiene is related to their fear to be contaminated by the SARS-
CoV-2. Food safety and food hygiene are both very important 
for household health. According to several authors, inadequate 
consumer hygiene habits are responsible for survival, microbial 
growth, and cross-contamination 1,35-38. Cross-contamination 
(generally from raw foods to ready-to-eat foods) is a major cause 
of food-borne disease outbreaks and poisoning 1,35-38. Poor food 
handling behaviors are associated with acute foodborne 
gastroenteritis 35-38. 

5 Conclusion 

The results of the current survey reveal that hunger and food 
security level from 2000 to 2019 in Benin, remain unsatisfying 
and inadequate. This situation had been exacerbated by the new 
coronavirus pandemic. About food access during COVID-19, 
80% of households found that their dietary needs had been 
challenged by the COVID-19 restriction measures. This 
challenge affects infants as well as children, pregnant women, 
breastfeeding women, elderly people and people with a chronic 
disease. Overall, the price of the food products had increased on 
the local market and this change in the price limit the ability of 
80% of household to acquire sufficient and safe food. The 
factorial correspondence analysis of the dietary behaviors and 
food handling practices during SARS-CoV-2 pandemic in Benin 
discriminated three groups of households corresponding to 3 
types of dietary behaviors and food handling practices. 
Benin’s governments must develop new strategies to improve 
food and nutrition security governance, supply the food needs of 
their low-resilient populations, preserving food value chains and 
ensuring the fluidity of food supply chains to effectively mitigate 
the impacts of COVID-19 on food security and nutrition in the 
country. 
The limitation of the current study is the relatively weak size of 
the surveyed population. 
 
Acknowledgment: The authors thank the research program of Food 
Security and Nutrition of the African and Malagasy Council for Higher 
Education (CAMES) for all given supports. 
Author contribution: All the authors had approved the survey guide 
before the data collection and the manuscript before its submission. 
They had also read and approved the corrected proof of the manuscript. 
Funding: This research didn’t receive any external funding. 
Conflict of interest: The authors declare no conflicts of interest. 
 
 



 Tougan et al.                                                                                                                                  Food security and COVID-19 in Benin  

  

Nor. Afr. J. Food Nutr. Res. 2020; 4(10): S8-S18     S17 
 

 
ORCID: 
Polycarpe Ulbad TOUGAN: https://orcid.org/0000-0002-0838-0146 
Ibrahim IMOROU-TOKO: https://orcid.org/0000-0003-1665-7616 
Detondji Camille GUIDIME: https://orcid.org/0000-0002-3404-4269 
 

References 

1. World Food Programme (WFP) and FAO. 2020. FAO-WFP 
early warning analysis of acute food insecurity hotspots: October 
2020. Rome. pp29. ISBN: 978-92-5-133574-1 
https://doi.org/10.4060/cb1907en  

2. World Food Programme. (2020). WFP COVID-19 Situation 
Report #02, 13 March 2019—World. Available at 
https://reliefweb.int/report/world/wfp-covid-19-situation-
report-02-13-march-2019   

3. Khaled, M. B., & Benajiba, N. (2020). The role of nutrition in 
strengthening immune system against newly emerging viral 
diseases : Case of SARS-CoV-2. The North African Journal of 
Food and Nutrition Research, 04(07), 240‑244. 
https://doi.org/10.5281/zenodo.3749406   

4. Gleeson, M. (2013). 26—Exercise, nutrition and immunity. In 
P. C. Calder & P. Yaqoob (Éds.), Diet, Immunity and 
Inflammation (p. 652‑685). Woodhead Publishing. 
https://doi.org/10.1533/9780857095749.4.652   

5. Zhang, L., & Liu, Y. (2020). Potential interventions for novel 
coronavirus in China: A systematic review. Journal of Medical 
Virology, 92(5), 479-490. https://doi.org/10.1002/jmv.25707  

6. Li, P., Yin, Y., Li, D., Woo Kim, S., & Wu, G. (2007). Amino 
acids and immune function. British Journal of 
Nutrition, 98(2), 237-252. 
https://doi.org/10.1017/S000711450769936X      

7. Clover, J. (2010). Food security in Sub-Saharan Africa. African 
Security Studies, 12(1), 5‑15. 
https://doi.org/10.1080/10246029.2003.9627566    

8. FAO. The State of Food Insecurity in the World. (2015). 
http://www.fao.org/3/a-i4646e.pdf  

9. De Onis, M., Borghi, E., Arimond, M., Webb, P., Croft, T., 
Saha, K., De-Regil, L. M., Thuita, F., Heidkamp, R., 
Krasevec, J., Hayashi, C., & Flores-Ayala, R. (2018). 
Prevalence thresholds for wasting, overweight and stunting in 
children under 5 years. Public Health Nutrition, 22(1), 175-
179. https://doi.org/10.1017/s1368980018002434    

10. Hughes RH, Hughes JS. (1992). A directory of African 
wetlands. IUCN, p. 301, ISBN 2-88032-949-3  

11. INSAE, 2018. Principaux indicateurs sociodémographiques et 
économiques du Bénin (RGPH, 2018). 27pp  

12. FAO, FIDA, OMS, PAM, UNICEF. (2019). L’État de la 
sécurité alimentaire et de la nutrition dans le monde. Se 
prémunir contre les ralentissements et les fléchissements 
économiques, Rome, FAO. 253p. Available at 
http://www.fao.org/3/ca5162fr/ca5162fr.pdf  

13. FAO, IFAD, UNICEF, WFP & WHO (2017) The state of 
food security and nutrition in the world 2017. Building 

Resilience for peace and food security. Rome. ISBN 978-92-5-
109888-2. Available at: http://www.fao.org/3/a-I7695e.pdf 

14. FAO. (2019). CountrySTAT: Benin. CountrySTAT. Avaialble 
at: http://benin.countrystat.org/home/en/   

15. Huff, A. G., Beyeler, W. E., Kelley, N. S., & McNitt, J. A. 
(2015). How resilient is the United States’ food system to 
pandemics? Journal of Environmental Studies and 
Sciences, 5(3), 337-347. https://doi.org/10.1007/s13412-015-
0275-3      

16. FAO. 2017. Regional Overview of Food Security and 
Nutrition in Africa 2017. The food security and nutrition–
conflict nexus: building resilience for food security, nutrition 
and peace. Accra. ISBN 978-92-5-109981-0 
http://www.fao.org/3/a-i7967e.pdf  

17. FAO. (2020). FAOSTAT: Hunger and food insecurity. Benin. 
Available at http://www.fao.org/faostat/en/#country/53  

18. SAS. SAS/STAT User’s guide, vers, 6, 4th ed, Cary, NC, USA, 
SAS Institute. (2006). 

19. World health rankings. (2018). World life Expectancy. 
Available at: https://www.worldlifeexpectancy.com/burundi-   

20. FAO. 2016. Regional Overview of Food Security and 
Nutrition in Africa 2016. The challenges of building resilience 
to shocks and stresses. Accra. ISBN 978-92-5-109629-1 
http://www.fao.org/3/a-i6813e.pdf  

21. WHO. Coronavirus disease (COVID-19). accessed on March 
2020, from https://www.who.int/healthtopics/coronavirus 

22. Maggini, S., Pierre, A., & Calder, P. (2018). Immune function 
and micronutrient requirements change over the life course. 
Nutrients, 10(10), 1531. https://doi.org/10.3390/nu10101531 

23. Willig, A., Wright, L., & Galvin, T. A. (2018). Practice paper 
of the Academy of Nutrition and Dietetics: Nutrition 
intervention and human immunodeficiency virus infection. 
Journal of the Academy of Nutrition and Dietetics, 118(3), 
486-498. https://doi.org/10.1016/j.jand.2017.12.007 

24. Weger-Lucarelli, J., Auerswald, H., Vignuzzi, M., Dussart, P., 
& Karlsson, E. A. (2018). Taking a bite out of nutrition and 
arbovirus infection. PLOS Neglected Tropical Diseases, 12(3), 
e0006247. https://doi.org/10.1371/journal.pntd.0006247 

25. Luzi, L., & Radaelli, M. G. (2020). Influenza and obesity: Its 
odd relationship and the lessons for COVID-19 pandemic. 
Acta Diabetologica, 57(6), 759-764. 
https://doi.org/10.1007/s00592-020-01522-8  

26. Hwang, I. G., Shin, Y. J., Lee, S., Lee, J., & Yoo, S. M. (2012). 
Effects of different cooking methods on the antioxidant 
properties of red pepper (Capsicum annuum L.). Preventive 
Nutrition and Food Science, 17(4), 286-292. 
https://doi.org/10.3746/pnf.2012.17.4.286  

27. Sun, L., Bai, X., & Zhuang, Y. (2012). Effect of different 
cooking methods on total phenolic contents and antioxidant 
activities of four boletus mushrooms. Journal of Food Science 
and Technology, 51(11), 3362-3368. 
https://doi.org/10.1007/s13197-012-0827-4 

28. Yuan, G., Sun, B., Yuan, J., & Wang, Q. (2009). Effects of 
different cooking methods on health-promoting compounds of 
broccoli. Journal of Zhejiang University SCIENCE B, 10(8), 
580-588. https://doi.org/10.1631/jzus.b0920051  

https://doi.org/10.4060/cb1907en
https://reliefweb.int/report/world/wfp-covid-19-situation-report-02-13-march-2019
https://reliefweb.int/report/world/wfp-covid-19-situation-report-02-13-march-2019
https://doi.org/10.5281/zenodo.3749406
https://doi.org/10.1533/9780857095749.4.652
https://doi.org/10.1002/jmv.25707
https://doi.org/10.1017/S000711450769936X
https://doi.org/10.1080/10246029.2003.9627566
http://www.fao.org/3/a-i4646e.pdf
https://doi.org/10.1017/s1368980018002434
http://www.fao.org/3/ca5162fr/ca5162fr.pdf
http://www.fao.org/3/a-I7695e.pdf
http://benin.countrystat.org/home/en/
https://doi.org/10.1007/s13412-015-0275-3
https://doi.org/10.1007/s13412-015-0275-3
http://www.fao.org/3/a-i7967e.pdf
http://www.fao.org/faostat/en/#country/53
https://www.worldlifeexpectancy.com/burundi-
http://www.fao.org/3/a-i6813e.pdf
https://www.who.int/healthtopics/coronavirus
https://doi.org/10.3390/nu10101531
https://doi.org/10.1016/j.jand.2017.12.007
https://doi.org/10.1371/journal.pntd.0006247
https://doi.org/10.1007/s00592-020-01522-8
https://doi.org/10.3746/pnf.2012.17.4.286
https://doi.org/10.1007/s13197-012-0827-4
https://doi.org/10.1631/jzus.b0920051


Tougan et al.                                                                                                                                  Food security and COVID-19 in Benin  

  

S18         Nor. Afr. J. Food Nutr. Res. 2020; 4(10): S8-S18 

 

29. Carmody, R. N., & Wrangham, R. W. (2009). Cooking and 
the human commitment to a high-quality diet. Cold Spring 
Harbor Symposia on Quantitative Biology, 74(0), 427-434. 
https://doi.org/10.1101/sqb.2009.74.019  

30. Serpen, A., Gökmen, V., & Fogliano, V. (2012). Total 
antioxidant capacities of raw and cooked meats. Meat Science, 
90(1), 60-65. https://doi.org/10.1016/j.meatsci.2011.05.027 

31. Evenepoel, P., Geypens, B., Luypaerts, A., Hiele, M., Ghoos, 
Y., & Rutgeerts, P. (1998). Digestibility of cooked and raw egg 
protein in humans as assessed by stable isotope techniques. The 
Journal of Nutrition, 128(10), 1716-1722. 
https://doi.org/10.1093/jn/128.10.1716  

32. Stephen, N. M., Jeya Shakila, R., Jeyasekaran, G., & Sukumar, 
D. (2010). Effect of different types of heat processing on 
chemical changes in tuna. Journal of Food Science and 
Technology, 47(2), 174-181. https://doi.org/10.1007/s13197-
010-0024-2  

33. Xu, F., Zheng, Y., Yang, Z., Cao, S., Shao, X., & Wang, H. 
(2014). Domestic cooking methods affect the nutritional 
quality of red cabbage. Food Chemistry, 161, 162-167. 
https://doi.org/10.1016/j.foodchem.2014.04.025  

34. U.S. Department of Agriculture (USDA). (2007). USDA Table 
of Nutrient Retention Factors. USDA Agricultural Research 
Service. 1-18. https://doi.org/10.15482/USDA.ADC/1409034  

35. Redmond, E. C., & Griffith, C. J. (2009). The importance of 
hygiene in the domestic kitchen: Implications for preparation 
and storage of food and infant formula. Perspectives in Public 
Health, 129(2), 69-76. 
https://doi.org/10.1177/1757913908101604  

36. Al-Sakkaf, A. (2013). Domestic food preparation practices: A 
review of the reasons for poor home hygiene practices. Health 
Promotion International, 30(3), 427-437. 
https://doi.org/10.1093/heapro/dat051  

37. Chen, Y., Wen, Y., Song, J., Chen, B., Ding, S., Ding, L., & 
Dai, J. (2018). The correlation between family food handling 
behaviors and foodborne acute gastroenteritis: A community-
oriented, population-based survey in Anhui, China. BMC 
Public Health, 18(1), 1290. https://doi.org/10.1186/s12889-
018-6223-x  

38. Chen, Y., Wen, Y., Song, J., Chen, B., Wang, L., Ding, S., 
Ding, L., & Dai, J. (2019). Food handling behaviors associated 
with reported acute gastrointestinal disease that may have been 
caused by food. Journal of Food Protection, 82(3), 494-500. 
https://doi.org/10.4315/0362-028x.jfp-18-163 

 

 

 

© 2020 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  
 
 
 
 

Cite this article as: Tougan, P.U., Yayi-Ladekan, E., Imorou-Toko, I., Guidime, C., & Thewis, A. (2020). Dietary behaviors, food accessibility, and handling 
practices during SARS-CoV-2 pandemic in Benin. The North African Journal of Food and Nutrition Research, 4(10): S8-S18. 
https://doi.org/10.51745/najfnr.4.10.S8-S18      

https://doi.org/10.1101/sqb.2009.74.019
https://doi.org/10.1016/j.meatsci.2011.05.027
https://doi.org/10.1093/jn/128.10.1716
https://doi.org/10.1007/s13197-010-0024-2
https://doi.org/10.1007/s13197-010-0024-2
https://doi.org/10.1016/j.foodchem.2014.04.025
https://doi.org/10.15482/USDA.ADC/1409034
https://doi.org/10.1177/1757913908101604
https://doi.org/10.1093/heapro/dat051
https://doi.org/10.1186/s12889-018-6223-x
https://doi.org/10.1186/s12889-018-6223-x
https://doi.org/10.4315/0362-028x.jfp-18-163
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.51745/najfnr.4.10.S8-S18

	Dietary behaviors, food accessibility, and handling practices during SARS-CoV-2 pandemic in Benin
	Polycarpe Ulbad Tougan 1*,  Eléonore Yayi-Ladekan 2, Ibrahim Imorou-Toko 1,  Detondji Camille Guidime 3,      André Thewis 4
	1 Introduction
	2 Subjects and Methods
	2.1 Study area
	2.2 Methodology
	2.2.1 Analysis of food security in Benin before the pandemic of Covid-19
	2.2.2 Characterization of dietary behaviors, food accessibility, and handling practices
	2.3 Statistical analysis
	3 Results
	3.1 Sociodemographic profile of the household respondents
	3.2 Food security status in Benin before the pandemic of Covid-19
	3.3 Food accessibility and handling practices during SARS-CoV-2 pandemic in Benin
	3.4 Dietary changes during the COVID-19
	3.5 Typology of Dietary behaviors and food handling practices during SARS-CoV-2 pandemic in Benin
	4 Discussion
	4.1 Food security status in Benin before the pandemic of Covid-19
	4.2 Food accessibility and handling practices during SARS-CoV-2 pandemic in Benin
	5 Conclusion
	© 2020 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as yo...
	Cite this article as: Tougan, P.U., Yayi-Ladekan, E., Imorou-Toko, I., Guidime, C., & Thewis, A. (2020). Dietary behaviors, food accessibility, and handling practices during SARS-CoV-2 pandemic in Benin. The North African Journal of Food and Nutrition...

