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Abstract: The purpose of the current study is to under-
stand how the COVID-19 pandemic has affected eating
behavior and directed toward organic food and bio-
products consumption in the North African region especially

Morocco, Algeria, and Tunisia as well as identify the vari-
ables that may affect the eating behavior of these popula-
tion. Data were collected using an anonymous online
survey on 1,244 respondents from Morocco, Algeria, and
Tunisia. The results showed that the confinement did
influence the consumption of healthy food to enhance
people’s immune system so as to prevent infection by
the COVID-19, and other diseases. Moreover, academic
level, gender, and country of residence were diversely cor-
related with the eating behavior during COVID-19 confine-
ment. The understanding of people’s eating behavior will
help the public health to reshape future policies toward
organic and bio-based food production; moreover, some
further nutritional recommendations could be concluded
to maintain a global better health status and improve body
defence mechanism.

Keywords: COVID-19, North African countries, organic
foods consumption, survey

1 Introduction

The worldwide spread of the 2019 coronavirus disease,
known as COVID-19 during late 2019 and 2020, and the
resulted lockdowns, caused an unprecedented change in
the population’s lifestyles. As a consequence, a lot of
people were led to work/study from home, in an inexper-
ienced social isolation. Hence, their eating habits may
change. In Italy, a survey has shown that Italians adhered
to the Mediterranean diet as a response to the lockdown
[1]. Eating habits change was also reported in the Zimbabwe
population, which tended to consume more vitamin A-rich
fruits and vegetables (57% of the questioned people) [2].
Moreover, another study in Ecuador showed that quaran-
tine during COVID-19 has generated many changes in
adults eating habits and sleep quality, in the same study
researchers mentioned that women and young adults were
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the most affected by those changes [3]. Similarly, in the
Peru, changes in eating behavior were recorded and almost
68% of adults participated in an online survey reported a
significant variation in their weight, while 40% of the popu-
lation reported a weight gain. These changes were mainly
associated to the physical inactivity, unhealthy eating
habits, and stress caused by the quarantine situation [4].
The results of a narrative synthesis analyzing the prelim-
inary effects of the quarantined lifestyle from the point of
view of eating habits revealed a sharp increase in the con-
sumption of carbohydrate sources, fruits, vegetables and
protein sources, in particular legumes [5]. In addition, an
increase in tea consumption has clearly been recorded [6].
Other reports of eating habits’ changes during COVID-19
pandemic can be checked elsewhere [7].

Besides, food producers suffered from huge losses in
the perishable food sector due to changes in customers’
consumption patterns, as a result to lifestyle disruptions
and psychological stress during the quarantine. Hence,
the food production and distribution patterns along the
supply chain were influenced [8]. Recently, in response
to awareness campaigns by the media about the effect of
pesticides and chemical fertilizers on health, environ-
ment, and food safety, consumers start to be more vigi-
lant about food origins and show interest in organic
food [9,10].

Organic foods are produced according to methods
and substrates respecting the ecological balance of natural
systems, without chemical fertilizers, pesticides, growth
hormones, or antibiotics or any intervention of bioengi-
neering and genetic modification [11]. The crop protection
techniques rely on preventive measures, biological control,
physical control allied to green interventions, and soil
managements measures [12]. Plant products from organic
farming may contain very high polyphenol, vitamin C, and
antioxidants amounts [10]. Those compounds are known
to have anti-inflammatory, anticarcinogenic, antioxidant,
antimicrobial, antihypertensive, cardioprotective, immuno-
modulatory, vasodilatory, and analgesic properties.
Also, organic food consumption may decrease the risk of
allergic diseases and obesity [10,13,14]. Hence, organic
farming aims to produce healthy food and create an eco-
logical balance to reduce the difficulties linked to pests
and soil fertility [15]. Generally, organic food have more
benefits than conventionally grown ones, and more
importantly with no detectable toxic chemical residues
[16]. Organic food allied to a healthy diet may ensure
good health and play an important role in successfully
managing and overcoming health crises like the severe
acute respiratory syndrome caused by coronavirus 2
(SARS-CoV-2) [17,18].

By the January 30, 2020, theWorld Health Organization
(WHO) declared COVID-19 as the sixth public health emer-
gency of international concern [19]. This pandemic has
spread exponentially all over the world, with more than
208 million COVID-19 confirmed cases and 4 million deaths
reported globally (numbers updated on August 18, 2021)
[20]. According to Gasmi et al. [21] and Jayawardena and
Misra [18], diet and nutrition are essential to the good func-
tioning of the immune system. Hence an imbalanced diet
with a lack of physical activity will cause many health pro-
blems mainly obesity and heart and respiratory problems,
recently an Italian survey revealed that obese patients even
younger ones brought to emergency for COVID-19-related
pneumonia needed more ventilation than normal weight
people or the access to intensive care units [21]. Despite
the awareness of the importance of organic products, and
their increased consumption on the global scale, the data
concerning the different aspects of organic products con-
sumption as well as people’s food attitudes during the
COVID-19 pandemic are very limited and not fully under-
stood. To our knowledge, no study has discussed the impact
of the COVID-19 pandemic on attitudes toward organic pro-
duct consumption. In this context, the present study aims to
assess the consumption level of organic products in three
North African countries (Morocco, Algeria, and Tunisia), as
well as to determine the effect of COVID-19 on the consump-
tion attitudes toward these products.

2 Materials and methods

2.1 Data collection

Data collection was carried out through an assisted web-
based survey using google forms, launched on June 21,
2020 on social networks (Facebook, WhatsApp, Instagram,
LinkedIn, etc.). The questionnaire was pre-tested on a
small number of participants, and then it was validated
by some expert researchers. After that it was shared through
the different social networks aforementioned, and the popu-
lation was targeted through the different platforms on the
different North African countries. The survey questions were
done based on previous studies, to highlight the impact of
the COVID-19 pandemic on organic food consumption;
mainly in three North African countries namely Morocco,
Algeria, and Tunisia (Figure 1). These countries were
selected because of their agricultural status and their
shared history, geographic situation as well as their appre-
ciation of bio-based products.
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“Organic food” was used widely in this survey, and
respondents refer to the term in their understanding,
which differ from an academic perspective, or even indus-
trial definition. However, the term was already recognized
in the area. Hence, a question/statement was made at the
beginning of the survey to understand the term as che-
mical-free food, natural, GMO-free, issued from biological
agriculture and healthy products.

2.2 Questionnaire

The questionnaire was composed of 28 questions in total,
which were divided into three main parts: the first aimed
the collection of information about the respondents, through
seven questions concerning nationality, place of residence,
age, gender, academic level, family situation, and profes-
sion. The questions in the second part (15 questions) were
mainly around organic products, started with a question
concerning the eating habits in general: “What do you think
about your eating habits? with four possible rethinks;

healthy, bad, incomplete, not sure,” and the number of
meals consumed per day. Besides, the consumption fre-
quency of organic products was evaluated using the fol-
lowing scale: always, often, sometimes, rarely, never. The
type of products consumed (all types of products, fruits
and vegetables, dairy products, cosmetics, etc.), as well as
questions concerning the reasons that encourage their
organic purchases (organic products are good for my
health, organic products have a good quality, environment
respect, traceability, and monitoring of products, the price
reflects the quality of the product, conventional products
contain residues of pesticide(s), etc.), or limits to con-
sumption (unavailability or the difficulty to find these
organic products, organic product is indifferent to other
products, ignorance of organic products, the price, the
taste, etc.), all in the form of multiple choice questions
associated with a Likert scale (totally agree, tend to agree,
tend to disagree, totally disagree etc.). The third part of
questionnaire included questions designed to determine
the effect of the COVID-19 health crisis on biological pro-
ducts’ consumption, for example: “Since the COVID-19
health crisis, have your eating behavior changed? yes,

Figure 1: The main area of the study.
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no,” “In light of the COVID-19 health crisis, your consump-
tion of organic products has increased, decreased, indif-
ferent.” These questions were designed to understand the
reasons for the decrease (access to organic products remains
minimal, unavailability in the market, restriction of move-
ment, other(s)) or the increase in the consumption (the
awareness of the healthy diets’ importance to overcome
health crises, the greater chance of finding organic products
easier than conventional ones, development of online com-
merce, proximity to places/markets where organic is fre-
quent, etc.).

2.3 Data analysis

The collected data were coded, entered, and verified to
eliminate the risk of error, only participants over the age
of 18 years of North Africa countries were selected, and
then the SPSS 20 software was used to calculate the relative
frequencies and frequencies of the responses. Canonical
analysis of the correspondences was carried out using the
PAST 3 software to know more genuinely the relationship
between the socio-demographic variables of respondents
(age, educational level, family situation, etc.) and the eating
habits toward organic products.

3 Results

3.1 Sample characterization

A total of 1,244 respondents took part in this survey,
including 805 women and 439 men. The full demographic
breakdown is shown in Table 1.

The major participation recorded was of Moroccans
with a percentage of 71, followed by Algerians (15.92%)
and Tunisians (7.07%). The most represented age cate-
gories were 15–25 and 26–40 years, with percentages of
65.6 and 30.5, respectively. This reflects that the majority
of participants were young people. Regarding the level of
education, a large portion of 96% had a university level,
3.6% had a high school education, and only 0.4% had no
academic training or had a primary level. Most of the
respondents were single (83.5%) and 10% were married
and had children. Students were dominant in this study
with a percentage of 61.2, while 26.4% were employees,
6.5% were unemployed, and 2.6% were working in agri-
culture or retired (1.3% each).

3.2 Status of organic food consumption in
Morocco, Algeria, and Tunisia

Out of the 1,244 participants, 53.8% were aware that their
eating habits are incomplete and only less than 5%
declared that they had bad habits. Fast food was con-
sumed rarely or sometimes by almost 90% of the respon-
dents and only 1.6% of them had fast food every day. Half
of the population included in this survey had three meals
a day, while 26% had four meals a day. Around 2.2 and
2.3%, respectively, of the questioned populations had
one or five meals a day. Regarding the knowledge about
organic compounds, a critical question in the present
work, 91%, confirmed that they have heard about them
at least once, 85.6% of which were aware of the impor-
tance of organic food and almost all respondents were

Table 1: Demographic profile of the respondents

Total respondents Women (%) Men (%) Total (%)
64.7 35.3 100

Nationality
Moroccan 60.6 39.4 71.71
Algerian 74.2 25.8 15.92
Tunisian 80.7 19.3 7.07
Other 69.7 30.3 5.3

Place of residence
Urban 66.3 33.7 88.8
Rural 51.8 48.2 11.2

Age
15–25 years old 71.7 28.3 65.6
26–40 years old 52.7 47.3 30.5
41–50 years old 45.5 54.5 2.6
51–60 years old 28.6 71.4 0.6
Over 60 years old 37.5 62.5 0.7

Family situation
Single 65.2 34.8 83.5
Married but without

children
62.9 37.1 5

Married with children 60.5 39.5 10
Divorced 87.5 12.5 0.6
Other 63.6 36.4 0.9

Academic level
Illiterate 50 50 0.2
Primary 0 100 0.2
Secondary 64.5 35.5 3.6
University 64.9 35.1 96

Profession
No occupation 76.5 23.5 6.5
Pupil, student 69.5 30.5 61.2
Employee 55.3 44.7 26.4
Retirement 42.9 57.1 0.6
Farmer 33.3 66.7 0.7
Other 45.6 54.4 4.6
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aware of the relationship between the immune system
and nutrition. Organic products were consumed some-
times by 42.2%, often by 28.7%, and never by 5.1% of
the interrogated population. Nevertheless, almost all the
respondents are wishing to increase their organic food con-
sumption rate. The answer to the question “how many
people around you consumes organic products?” was 1 to
3 people by 17.6% of respondents, 3 to 5 people by 9.7%,
while 7.4% knew more than 9 people (Table 2).

According to respondents in our study, organic pur-
chases were governed by many criteria; the higher price
and the non-availability of organic products were the
main criteria that have a negative impact with almost
55% of respondents who tend to agree or totally agree.
Concerning the criteria that have a positive impact on
organic purchases, there were four main ones in the fol-
lowing order: (1) the great benefits for health, (2) the high
quality of organic products, (3) the environment respect,
and finally (4) the fact that they are pesticides free,
respectively, with percentages of 66.2, 47.2, 43.6, and
37.9 of respondents who totally agree (Table 3).

3.3 COVID-19 effect on organic product
consumption

Almost all the participants were not affected by the SARS
CoV-2. Faced with this pandemic, only 7.6% have fol-
lowed a specific or particular diet; however, 62.4% declared
that their eating behavior has changed since the health
crisis started. During the quarantine, the number of meals
a day as well as the consumption of organic products did
change for 59.9 and 57%, respondents, respectively. Finally,
according to almost half of them, the demand for natural
products will be increased after confinement (Table 4).

The relationship between eating behavior during the
COVID-19 health crisis and personal socio-economic char-
acteristics is illustrated in Figure 2. The first canonical axis
accounts for approximately 67.25% of the variation in this
relationship and the first two represent approximately
85.17%. The four variables (nationality, place of residence,
age, and academic level) were also correlated with eating
behavior during this crisis. The opposite meanings of the
arrows for age and academic level in Figure 2 indicate that
these two factors have opposing influences on eating
behavior during confinement. The other variables are not
correlated with the coverage behavior of personal protec-
tive equipment and do not vary the percentage of explana-
tions on the canonical axis.

3.4 Multivariate analysis

The canonical correlation resuming the factors of organic
products’ use is illustrated in Figure 3. The first two cano-
nical axes, explaining 52.87 and 22.19% of data variability,

Table 2: Level of consumption of organic products by respondents

Questions Answer Percentage

What do you think about your
eating habits?

Healthy 29.8
Bad 4.4
Incomplete 53.8
Not sure 12

Do you eat fast meals daily? Always 1.5
Often 9.1
Sometimes 39.9
Rarely 42.2
Never 7.3

How many meals do you take
per day?

One meal 2.2
Two meals 16.8
Three meals 51.8
Four meals 26.1
Five meals 2.3
Other 0.8

Have you ever heard of organic
products?

Yes 91.9
No 8.1

Are you aware of the importance
of organic food?

Yes 85.6
No 14.4

In your opinion, is there a
relationship between nutrition
and the immune system?

Yes 99.7
No 0.3

Do you consume organic
products?

Always 6.1
Often 28.7
Sometimes 42.2
Rarely 17.9
Never 5.1

How many people around you
consume organic?

I do not know 55.7
Nobody 3.6
From 1–3
people

17.6

From 3–5
people

9.7

From 5–7
people

4.4

From 7–9
people

1.7

More than 9
people

7.3

Is there such a person(s) who
practice organic farming
around you?

Yes 37
No 63

Would you like to increase your
consumption of organic
products?

Yes 95.4
No 4.6
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were used to generate the plot shown in Figure 3. The
variables of personal demographic characteristics are
represented by the green arrows. The length of the arrows
indicates the relative contribution of the variables to the axes
and the relationship between the consumption of organic
products and personal characteristics. Nationality, place of
residence (urban/rural), gender, and academic level were
correlated with the consumption of organic products.

4 Discussion

The COVID-19 disease caused by the SARS CoV-2 has been
spreading exponentially around the world. According to
the WHO in August 18, 2021 in the African continent, the

number of confirmed cases was 5,360,548 and 128,201
deaths. However, in our study area, there have been
772,394 confirmed cases of COVID-19 with 11,242 deaths
in Morocco; 187,968 confirmed cases with 4,830 deaths in
Algeria; and 626,750 confirmed cases with 21,926 deaths in
Tunisia [20].

During the confinement, nutrition, diet, and physical
activity have widely changed, which lead the WHO to
indicate that a healthy diet and nutrition can help in
the treatment and prevention of the disease [7]. There is
a close relationship between food and health, so that the
acquisition of good eating habits and essentially organic
food influence positively the health status and decrease
the predisposition to diseases such as diabetes, obesity or
cardiovascular diseases [7,23]. In the present study, we
tried to investigate the changes that occurred during the
pandemic and in the period of confinement in three North
African countries (Morocco, Algeria, and Tunisia).

Focusing on organic product consumption, 53% of
our respondents were having unbalanced eating habits,
only 29% think that their eating habits were healthy.
Besides, only 10.6% were having the consumption of
fast food as a habit, while 48.2% think that the number
of meals per day was unstable and varied between 1 to 5
meals a day. Moreover, the majority of the respondents
were aware of organic food importance to health, 99.7%
think that the consumption of organic food helps the
immune system and empowers the body to fight diseases;
however, only 6.1% were able to consume these products
in a daily basis while the rest responded that they con-
sume organic food frequently. The WHO has published a
recommendation for healthy food consumption based on
fruits and vegetables during the self-quarantine or long

Table 3: Criteria influencing organic food purchase

Totally
disagree (%)

Tend to
disagree (%)

Neutral (%) Tend to
agree (%)

Totally
agree (%)

What are the criteria that slow down your organic purchases?
The non-availability of organic products 13.8 18 13.6 29.9 24.7
Indifference from other products 63.3 19.3 7.5 5.5 4.4
Lack of knowledge of organic in general 41 20.4 16.2 14.8 7.6
The price 16.8 15 15.8 22.3 30.1
Taste 37.5 16.6 20.3 16.6 9
For what reason(s) or criteria do you consume or prefer organic product?
Organic products are good for health 5.3 7 8.7 12.8 66.2
Organic products have good quality 5.4 8.8 13.4 25.2 47.2
The respect of environment 6.7 8.4 18.9 22.4 43.6
Product traceability and monitoring 12.3 14.5 29.7 20.3 23.2
The price reflects the quality 20.4 22.4 25.3 17.7 14.2
Conventional products contain pesticide
residues

13.3 13.1 17.5 18.2 37.9

Table 4: Eating behavior during the COVID-19 health crisis

Questions Answers Percentage

Have you ever had COVID-19 disease? Yes 1
No 99

If yes, did you follow a specific or
particular diet?

Yes 7.6
No 92.4

Since the COVID-19 health crisis, did
our eating habits really changed?

Yes 62.4
No 37.6

During confinement, did the number
of your daily meals…

Increase 24.6
Decrease 15.9
Indifferent 59.5

In light of the COVID-19 health crisis,
did your consumption of organic
products…

Increase 25.3
Decrease 17.7
Indifferent 57

In your opinion, after the quarantine
the demand for natural (organic)
products will be…

Increased 51.9
Decreased 4.7
Indifferent 43.3
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Figure 2: Canonical correspondence analysis (CCA) representing the impact of COVID-19 on the consumption of organic products. (a) Have
you ever had the COVID-19 disease? (b) Since the COVID-19 health crisis, has our eating behavior really changed? (c) During quarantine, has
the number of your daily meals changed? (d) In light of the COVID-19 health crisis, does your consumption of organic products have
increased or decreased? (e) In your opinion, after quarantine, the demand for natural products (organic) will be high or low? (f) Do you think
that organic food is part of our future? (g) How many meals do you eat per day? (h) Have you ever heard of organic products?.

Figure 3: CCA representing the reasons that encourage/discourage the consumption of organic products. (a) Do you consume organic
products? (b)What are the criteria that hold back your organic purchases? [The unavailability in your entourage or the difficulty to find these
organic products]. (c) What are the criteria that slow down your organic purchases? [The organic product is indifferent compared to other
products]. (d)What are the criteria that slow down your organic purchases? [Lack of knowledge of organic products in general]. (e)What are
the criteria that slow down your organic purchases? [The price]. (f) What are the criteria that hold back your organic purchases? [Taste].
(g)What are the criteria that hold back your organic purchases? [The taste]. (h) For what reason(s) or criterion(s) do you consume or prefer
organic products? [Because organic products are good for my health]. (i) For what reason(s) or criterion(s) do you consume or prefer organic
products? [Because organic products have a good quality]. (j) For what reason(s) or criterion(s) do you consume or prefer organic products?
[For the respect of the environment]. (k) For what reason(s) or criterion(s) do you consume or prefer organic products? [For product
traceability and tracking]. (l) For what reason(s) or criterion(s) do you consume or prefer organic products? [Because the price reflects the
quality of the product]. (m) For what reason(s) or criterion(s) do you consume or prefer organic products? [Because conventional products
contain pesticide residue(s)].
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homestays, as the best diet for health and best strategy to
fight COVID-19 [24]. Interestingly, the North African region
is known by the availability of agricultural products espe-
cially Morocco and Tunisia which have an agriculture-
based economy. During the pandemic, these countries
have guaranteed the low price and accessibility for all
products. The low consumption of fast food was directly
linked to the absence of restaurants which has encouraged
home cooking, and played a major role reducing the inci-
dence of chronic diseases [7,25]. Furthermore, the change
in eating habits during the pandemic was linked to several
factors such as stress and anxiety. Unfortunately, the
unhealthy lifestyle and sedentary effect influenced heavily
the health and empowered cardiovascular disease, which
made the population vulnerable to SARS CoV-2 infec-
tion [26].

The canonical correlation of the biological products’
consumption illustrated in Figure 2 showed that nation-
ality, place of residence, gender, and academic level were
correlated with the consumption of organic products, this
is explained by the fact that the majority of respondents
have a great knowledge about organic food, the majority
know biological products as a product without the inter-
vention of chemicals and fertilizers, so the choice of
products was based on their knowledge. However, the
arrows for nationality and place of residence suggest
that these two variables have a negative impact on the
consumption of organic products by the respondents
which could be explained that in rural regions the avail-
ability of bioproducts is higher than in urban regions,
which means that small farmers produce their own vege-
tables and products without the use of pesticide and che-
mical fertilizers. Several studies showed that the motives
behind organic food consumption was because of the
concerns about health, desires for supporting the local
economy, the environment, food safety, and animal wel-
fare [27].

The canonical analysis of the variation in the relation-
ship between eating behavior, COVID-19 health crisis, and
personal socio-economic characteristics relationship was
represented in Figure 3. The nationality and place of resi-
dence were correlated with eating behavior during this
crisis. Emilien and Hollis reported that several factors
have profoundly affected eating behavior, such as environ-
mental, cultural, including physiology, emotional, social,
economic, and access pressures [28]. The age and academic
level have not affected eating behavior during the pan-
demic; however, this behavior was influenced by food
accessibility or the types of available food which was noted
by the geographical factor.

During the pandemic, the knowledge generated so as
to fight the COVID-19 has emerged significantly, and with
the absence of proper treatment people tried to change
their food consumption toward a healthy one, as a pre-
ventive way of improving their immunity. This was clear
when the respondents who were infected with the virus
have changed their consumption behavior to organic food
and increased their number of meals per day.

The study revealed the changes in consumption pat-
terns of organic food during the pandemic, in three North
African countries, which are linked historically and share
the same ideology and culture. However, some limita-
tions were presented during the survey which should
be fixed in further studies. As the research data were
collected using a web platform, the respondents were
indirectly biased according to their academic level and
access to internet. The region studied has a big majority
of people that could not use computers or connect to the
internet, and they do not have any idea about organic
food and its importance to health. Hence, future studies
should focus on these aspects and attempt to reach those
segments of the population as well.

5 Conclusion

To summarize, this work provides the first description of
how the pandemic caused by COVID-19 has changed the
eating behavior to fight the SARS CoV-2, in Morocco,
Algeria, and Tunisia. These changes have an impact on
health, due to the quarantine and the media influence.
People have improved their eating habits toward organic
and biobased products knowing that healthy food may
improve their immunity which is the main weapon to
fight this disease. Furthermore, organic consumption was
clearly influenced first by nationality and place of residence,
then by the gender and academic level, which clearly had an
impact on the respondents’ choices. However, for the con-
sumption behavior during the confinement, all the factors
studied were influential.
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