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ABSTRACT

Animal originated proteins have great importance in meeting the daily protein need in a healthy and
balanced diet due to their high protein content, amino acid pattern and good digestibility. Also,
when included in a diet, they play an important role in the protection of individuals’ health and
improving the life quality with their vitamin and mineral content. The aim of this study is to
investigate the changes in meat and meat products consumption habits of people and whether they
are concerned about reaching meat and meat products during the COVID-19 pandemic. For that
purpose, a 24-question survey of 1000 people from several cities of Turkey was carried out. The
majority of the participants stated that their consumption of red meat (77%), poultry meat (81%)
and fish (66%) did not change due to the COVID-19 pandemic, while 10%, 8%, and 3% of the
participants said their red meat, poultry meat and fish consumption increased, respectively. In
addition, 13%, 11%, and 31% of the participants said there was a decrease in their red meat, poultry
meat and fish consumption, respectively. The major reason for the decrease in red and white meat
consumption was economic reasons, however, the reason for the decrease in consumption of fish
was difficulties in reaching. During the COVID-19 pandemic, until the date that the survey was
done, 12% of the participants had concerns about reaching meat and meat products. The main cause
of their concern was being unemployed or losing their job after the COVID-19 pandemic.
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Introduction

A new coronavirus (severe acute respiratory syndrome  individuals will be affected by the COVID-19, but how

coronavirus 2 (SARS-CoV-2)) emerged in the Hubei
province of China in the very late of 2019 (Huang et al.,
2020). This virus spread rapidly all over the world in just a
few months. On 11 February 2020, World Health
Organization (WHO) announced a name for the new
coronavirus disease: COVID-19 and on 12 March 2020,
the COVID-19 was declared as a pandemic disease by
WHO (WHO, 2020a). By 5 June 2020, there had been
6,515,796 confirmed cases of COVID-19, including
387,298 deaths (WHO, 2020b) and the number of cases
still continues increasing. According to these results 5.94%
of confirmed cases have lost their lives. The case numbers
and fatality rates are changing constantly in different
countries, and all the countries are taking their own
precautions such as ordering a curfew and taking hygienic
measures. However, it is a sad reality that this pandemic
will affect all the countries. Many parameters from
countries' economies to the socio-psychological status of

much will this impact be? Many authorities and their
communities are looking forward to the answer of this
question. Regarding the food sector, Hailu (2020) reported
that the COVID-19 pandemic is not only a public health
issue, it is also an issue of food supply and added that there
was a sharp increase in derived retail demand and a sharp
drop in food service demand for processed food, at the
onset of the pandemic in Canada.

Throughout the history of humanity, meat and meat
products both manufactured from cattle, poultry or fish,
have been the main dietary source of people. They play a
major role in human nutrition with their high protein,
vitamin and mineral content. Thus, eating meat has been
recommended as an essential part of a healthy diet, and
when included in a healthy diet, they contribute to
individuals’ healthy living. Although people have been
eating meat for years, the emergence of some zoonotic or
pandemic diseases can change individuals' meat
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consumption habits (Ishida, Ishikawa and Fukushige,
2010). When the COVID-19 first appeared, it was thought
that people contracted the virus from seafood at Wuhan's
Huanan Seafood Wholesale Market, where fish and wild
animals are sold because the first cases had been to this
market prior to their illness. Not surprisingly, both this
situation and precautions such as curfews directly affected
the food industry in regard to demand types and
consumption types (C61 and Giines, 2020, Lu et al., 2020,
Sohrabi et al., 2020). For example, restaurants and fast
food restaurants slowed down their activity, and a trend to
prepare meals at home began.

In the current study, we aimed to determine how this
pandemic affected the meat and meat consumption habits
of people and to evaluate their concerns about reaching
meat and meat products during the COVID-19 pandemic.

Materials and Methods

In the current study, a questionnaire study was
administered in order to determine the effects of the
COVID-19 pandemic on eating and meat consumption
habits of people during the COVID-19 pandemic. To that
end, an online survey was created by using Google forms
and all the results were collected online. The survey was
carried out between the 8 and 14™ of May 2020 in Turkey,
with the attendance of 1000 people. In total 24 different
questions (including both multiple-choice questions and
open-ended questions) were asked to the participants to
determine the consumer profile, meat consumption habits,
and the effects of the COVID-19 pandemic on their
nutrition and meat consumption habits. Among the 24
questions, one question was specifically asked in order to
analyze the concerns of participants about reaching meat
and meat products during pandemic. The questions in the
questionnaire are shown in Table 1. The first COVID-19

Table 1. Questions of the questionnaire
What is your gender?
How old are you?
What is your marital status?
What is your level of education?

How do you evaluate your socio-economic status?

case happened on the 11" of March 2020 in Turkey. The
data were analyzed through descriptive statistics and chi-
square analyses by using the IBM SPSS 20 statistic
program (IBM Corp., 2011).

Results and Discussion

The demographic profile of the participants was given
in figure 1 (a-e). When the demographic data of the
surveyed participants were examined, it was observed that
28.6% of the participants were male, 71.4% were female,
60% of the participants were single and 40% were married.
The majority of the participants were between the ages of
18 and 34 while only 3% of the participants were over the
age of 55. In addition, among 1000 participants, 747 of
them (74.7%) have at least one university or higher
education degree while 20% and 5% of them have a high
school and primary school degree, respectively.

Figure 2 shows the answers to the question “How do
you evaluate your socio-economic situation?” It was
observed that most of the participants evaluate their socio-
economic status as neither good nor bad (mediocre)
(58.3%) while 36.3, 2.2, 2.4 and 0.8% of the participants
evaluated their status as good, very good, bad, and very
bad, respectively.

As a result of the precautions against the pandemic,
most of the manufacturing sector slowed down their
production and operations, and most probably due to the
decrease in demands and yield compression, some of them
dismissed workers in order to survive. Although many
governments took measures to prevent people from losing
their jobs, at the onset of the pandemic job cuts became
inevitable. According to the survey results, it was observed
that 35.2% of the participants continued working during
the pandemic while 19.2% of the participants lost their job
and became unemployed.

Have you been employed during the COVID-19 pandemic?
Have you worked from home or in your workplace during the COVID-19 pandemic?
. What is the total number of people you live with during the COVID-19 pandemic?
10. Has the amount of food you eat changed during the COVID-19 pandemic?
11. Tick the option that best describes your eating habits during the COVID-19 pandemic.
12. Have you had concerns about reaching meat and meat products (red meat, poultry meat, fish) during the COVID-19 pandemic?

1
2
3
4,
5. What is the size of the place where you live?
6
7
8
9

13. Do you consume red meat in your daily life?

14. How often did you consume red meat before the COVID-19 pandemic?
15. Has your red meat consumption changed during the COVID-19 pandemic?
16. If your consumption of red meat has decreased during the COVID-19 pandemic, what was the reason?

17. Do you consume white meat in your daily life?

18. How often did you consume white meat before the COVID-19 pandemic?
19. Has your white meat consumption changed during the COVID-19 pandemic?
20. If your consumption of white meat has decreased during the COVID-19 pandemic, what was the reason?

21. Do you consume fish in your daily life?

22. How often did you consume fish before the COVID-19 pandemic?
23. Has your fish consumption changed during the COVID-19 pandemic?
24. If your consumption of fish has decreased during the COVID-19 pandemic, what was the reason?
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Male Female

Figure 1la. Gender distribution of the participants

Figure 1b. Marital status of the participants

m Single
= Married
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Figure 1c. Age distribution of the participants

11% 5%

= Primary school

= High school

= University
Postgraduate

Figure 1d. Education level of the participants
4%

42%

Figure le. The size of the area where participants live
Figure 1. Demographic structure of participants

= Village/Town

Figure 3 shows the changes in the amount of eating
during the COVID-19 pandemic. Accordingly, it was
observed that 53% of the participants did not change their
eating habits during the COVID-19 period until the survey
was done, but 35% of the participants started to eat more
and 12% of the participants started to eat less. During the
curfews and “stay home” calls, some of the people started
to spend more time in their kitchens in order to pass the
time, and tried to make homemade meals that they did not
make before due to their intensive work schedule. Most
probably because of making more foods at home, people
ate more. On the other hand, 22% of the participants said
that they paid more attention to healthy eating compared to
the time before COVID-19 pandemic.

According to the results obtained via chi-square
analyses, it was understood that the demographic profile of
the participants is a significant factor in terms of the
difference between the answers given to the question “Has
the amount of food you eat changed during the COVID-19
outbreak?” There is a statistically significant difference
between the gender of the participants and the changes in
their eating habits in the COVID-19 period (32 = 25.293,
P<0.001). According to these results, it can be said that,
within the COVID-19 period, female participants have
started eating significantly more than the male participants.
In addition, there is a statistically significant difference
between the age groups of the participants in terms of their
eating habit changes in the COVID-19 period (32 = 56.121,
P<0.001). According to Tamhane’s T2 test results, the 18-
24 age group is significantly different than the other groups
(except the group 55& above) and 45-54 age group is
significantly different from 25-34 &35-44 age groups in
terms of their eating habits change within the COVID-19
period (P<0.05 for all the comparisons). The highest
changes have been observed in the age groups 18-24 and
45-54 (mean dif=0.486, P<0.001). However, there is no
statistically significant difference between the educational
levels of the participants and the changes in their eating
habits during the COVID-19 pandemic (x2 = 11.853,
P=0.055 >0.05). A statistically significant difference was
found between the socio-economic levels of the
participants when the changes in their eating habits in the
COVID-19 period was observed (y2 = 19.499, P=0.003
<0.05). According to Tamhane’s T2 test results, the
significant difference occurs between the groups which
stated that their socio-economic statuses were “good” and
“bad” (mean dif.= -0.524, P=0.045) and also for the groups
with “moderate” and “bad" socio-economic statuses (mean
dif.= -0.426, P=0.029<0.05).

Changes in Red Meat Consumption Habits

While 9.3% of the participants reported that they did
not consume red meat for various reasons, 90.7% of the
participants said they consumed red meat in their daily life.
Whereas 4.2% of the participants indicated that they
consumed red meat at least once a day, 49.1% and 37.6%
of the participants consumed red meat at least once or twice
a week, respectively. On the other hand, 9.1% of the
participants indicated that they consumed red meat once a
month or once a year.
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Figure 2. Participants' evaluation of their socio-economic
structures
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Figure 3. Changes in the participants’ amount of eating
during the COVID-19 pandemic

According to the results obtained via chi-square
analyses, it was understood that the demographic profile of
the participants is a significant factor in terms of the
difference between the answers given to the question “Do
you consume red meat in your daily life?” of the study.
There is a statistically significant difference between the
gender of the participants in terms of their red meat
consumption in their daily life (2 = 14.125, P<0.001).
According to this result, it can be said that, during the
COVID-19 period, female participants have eaten
significantly more red meat than the male participants.
Also, there is a statistically significant difference between
the age groups of the participants in terms of their red meat
eating habits in their daily life (y2 = 17.891, P=0.001
<0.05). According to Tamhane’s T2 test results, the 45-54
age group is significantly different than the other groups
(P<0.05) except for the group 55 and above in terms of red
meat consumption levels. However, there is no statistically
significant difference between the educational levels of the
participants in terms of their red meat eating habits in their
daily life (y2 = 7.323, P=0.0570 >0.05), the socio-
economic levels of the participants was found significantly
influential on their red meat eating habits (32 = 34.701,
P<0.001). According to Tamhane’s T2 test results, the
significant difference occurs between the groups who
stated that their socio-economic statuses were good and
moderate (mean dif.= -0.053, P=0.010<0.05); and, for the
groups with good and bad socio-economic statuses (mean
dif.= -0.294, P=0.010<0.05).

Analyzing the changes in the participants’ red meat
consumption habits after the COVID-19 pandemic, 77.3%
of the participants stated that their red meat consumption
did not change due to the pandemic while 10% and 12.7%
said that their red meat consumption increased and
decreased, respectively. Half of (50%) the participants
whose red meat consumption reduced during the pandemic

stated it was due to economic reasons, 18% said that they

consumed less red meat due to difficulty in reaching it, and

21% said it was because they had concerns that red meat

could be a source of the COVID-19 pandemic. In addition,

11% of the participants whose consumption of red meat

decreased gave other reasons than the ones stated in the

options for this question. Some of the answers given by the
participants are as follows;

e | used to consume red meat in fast food restaurants
before the COVID-19 pandemic, but my red meat
consumption decreased due to the closure of fast food
restaurants. (This answer was given mostly by
students who returned to their hometown due to the
closure of schools) (2%).

e | used to consume red meat for lunch at work every
day, but I do not consume red meat now because | am
at home (2%).

o My family prefers vegetable-based nutrition during
the COVID-19 period (2%).

e  Because | shop online, I do not know how long it will
take for the products that | buy to be delivered, so | am
worried about the spoilage of the products that | buy
in this process (2%).

Comparing the demographic structure of the
participants and the changes in their red meat consumption
habits after the COVID-19 pandemic, it was observed that
there is no statistically significant difference between the
gender (x2 = 4.747, P=0.093 >0.05), age (y2 = 9.131,
P=0.331>0.05), educational level (¥2 = 10.399,
P=0.238>0.05) and socio-economic levels (2 = 40.901,
P<0.001) of the participants in terms of the change in their
red meat consumption during the COVID-19 period.

Changes in White Meat Consumption Habits

In regard to white meat consumption; 96% of the
participants said that they consumed white meat in their
daily life while 4% of the participants said they did not
consume it. When it comes to how often they consume
white meat, 18% of the participants consuming white meat
said that they ate it rarely, 4% said that they consumed it
every day, 40% said that they consumed it once a week,
and 38% said that they consumed it at least twice a week.
The results obtained via chi-square analyses showed that
the demographic profile of the participants is not a
significant factor in the difference between the answers
given to the question “Do you consume white meat in your
daily life?” No statistical differences was found between
the gender (y2 = 0.108, P=0.871>0.05), age (y2 = 0.227,
P=0.994>0.05), educational levels (2 = 2.234,
P=0.693>0.05) and socio-economic status (y2 = 8.015,
P=0.091>0.05) of the participants and the change in their
white meat consumption in their daily life.

While 81% of the participants stated that their
consumption habits of white meat did not change due to the
COVID-19 pandemic, 8% said their white meat
consumption increased, and 11% said there was a decrease
in their white meat consumption. The percentages of the
participants with reduced white meat consumption due to
economic reasons, not being able to reach it, being
concerned that white meat could be a source of the
COVID-19 and other reasons were 26%, 27%, 27%, and
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20% respectively. Some of the answers given by the

participants choosing the other option are as follows;

e | do not know how long it will take for the products that
I buy online to be delivered, so | am worried about the
spoilage of the products that | buy until they arrive (1%).

e | prefer to consume red meat and vegetables as | have
returned to my hometown and I think it’s healthier (4%).

When the demographic structure of the participants and
the changes in their white meat consumption habits after the
COVID-19 pandemic were analyzed, it was observed that
there is no statistically significant difference between the
gender (2 = 4.024, P=0.134 >0.05), age (y2 = 10.933,
P=0.206>0.05), and educational levels (y2 = 7.723,
P=0.259>0.05) of the participants and the change in their
white meat consumption during the COVID-19 pandemic.
However, a statistically significant difference was found
between the socio-economic status (2 = 14.995,
P=0.020<0.05) and the change in white meat consumption
habits during the pandemic. 18% of those who evaluated their
economic situation as bad or very bad stated that their white
meat consumption decreased during the COVID-19
pandemic, while 75% of them reported that their white meat
consumption did not change during the COVID-19 pandemic.

Changes in Fish Consumption Habits

It was observed that 88% of the participants consume
fish in their daily life, while 12% do not. The percentages
of the participants who consume fish once a week is 23%,
twice a week is 4%, once a month is 56% and once a year
is 17%. According to the results of chi-square analyses,
education level was found statistically influential on the
fish consumption levels of participants in their daily life.
Tamhane’s T2 test results showed that a significant
difference occurs between the group who has graduate
education level and all the other educational level groups
(P<0.05 for all of the comparisons). The highest difference
was observed between the university graduated and
primary school graduated groups (mean dif.=0.225,
P=0.025<0.05). However, the effects of gender (32 =
0.108, P=0.399>0.05), age (32 = 7.800, P=0.099>0.05) and
socio-economic status (32 = 7.279, P=0.122>0.05) of the
participants was not found statistically significant on their
fish consumption habits.

It was determined that fish consumption of the
participants, who did not consume fish in their daily life,
was not affected by the COVID-19 pandemic. While 66%
of the participants who consume fish stated that their fish
consumption did not change due to the COVID-19
pandemic, 3% said that they ate more fish, and 31%
reported a decrease in their fish consumption. The
percentages of the participants with reduced fish
consumption due to economic reasons, not being able to
reach it, being concerned that fish could be a source of the
COVID-19 and the end of the fish season due to the coming
of summer were 10%, 63%, 14% and 13%, respectively.
Also, it was determined that there were no statistically
differences between the demographic structure of the
participants and the changes in their fish consumption
habits after the COVID-19 pandemic in terms of gender (32
= 4,858; P=0,088 >0.05), age (x2 = 5,725; P=0,678>0.05),
educational level (y2 = 10,188; P=0,117>0.05) and socio-
economic status (y2 = 3,305 P=0,914>0,05).

A significant number of participants with reduced meat
and meat products (red and white meat) consumption stated
that they did shopping online during the curfews. However,
because they did not know when it would be delivered and
worried about the spoilage of the products they bought
until they arrived, they did not order meat and meat
products online. At this point, it is thought that a new
tracking system which allows users to see when the orders
were dispatched by the markets, where the transportation
vehicle is at that specific moment and what temperature,
and for how long, the products are exposed to until the
delivery will be necessary.

Alpago and Oduncu Alpago (2020) defended that
change and transformation process caused by the COVID-
19 pandemic will gain weight in the direction of
digitalization and online transactions. On the other hand, a
significant number of the participants (63%) with reduced
fish consumption during the COVID-19 pandemic said that
they consumed less fish and fish products due to difficulty
in reaching them. People who live in Turkey and consume
fish can obtain fish and fish products not only from fish
markets, fish restaurants and supermarkets, but they can
also hunt. However, it is observed that individuals have
difficulty in reaching fish and fish products due to the stay
home calls and the risk that fish markets involve as social
distancing would be hard to maintain in these places. At
this point, it is thought that the sales of frozen fish and fish
products on market shelves should be increased for people
to be able to reach them more easily.

At the onset of the pandemic, there was a big obscurity
and worry about how things would unfold. Most of the
people were concerned about the future, and among the
topics that they worried about most was accessing food
because people should eat to survive and maintain their
health. For this reason, in some countries, it was seen that
some supermarkets were looted and people were
stockpiling food in their homes. On the other hand, people
can find vegetables, fruits or other food items more easily
when compared to meat and meat products because they
can be found in any market or supermarket in open air but
meat and meat products require specific storage conditions
and more attention in regard to food safety. In addition, as
mentioned above people tended to do shopping online
during the pandemic, so the storage and delivery
requirements of meat and meat products may have affected
their level of anxiety as it affected their consumption
habits. For these reasons, in the current survey, participants
were asked if they worried about reaching meat and meat
products or not. Figure 4 shows the percentage of
participants who were worried about reaching meat and
meat products. It was observed that 88% of the participants
did not worry about reaching meat and meat products while
12% of the participants did. After the first COVID-19 case
was seen in Turkey, a curfew was implemented on the
weekends and bank holidays after April 10th, 2020
(Anonymous, 2020). During these curfews most of the
food producing companies did not cease production, and
also big and small markets continued their sales activities
in a controlled manner. In addition, authorities informed
the public about food stocks. According to the survey data,
it is concluded that the majority of the participants did not
worry about reaching meat and meat products in Turkey
most probably due to these controlled precautions.
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Yes No
12%
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Figure 4. Worry about accessing meat and meat products

Still working

27% = 29%

Not working at all
44%

Figure 5a. Working status of worried participants

5% __ 1%

7%
m Very Good
= Good

Not Bad-Not Good
m Bad

Very Bad

62%

Figure 5b. Socio-economic status of the worried
participants
Figure 5. Working status and socio-economic status of the
worried participants

The effects of pandemics such as COVID-19 on the
economic situation of countries have been investigated by
researchers for years and it is stated that they have adverse
effects on countries’ economy (Bloom et al., 2005; Smith
et al., 2009; Duffin, 2020; Fernandes, 2020). Researchers
are still investigating the adverse effects of the COVID-19
pandemic on the economy of countries. Figure 5 (a-b)
shows the working status and socio-economic status of the
participants who worry about reaching meat and meat
products. While 61.86% the participants who were worried
about reaching meat and meat products evaluated their
socio-economic status as neither good nor bad, 25.42%
considered their socio-economic status was bad. In
addition, 0.85%, 6.78% and 5.08% of the participants who
worried about reaching meat and meat products evaluated
their socio-economic status as very good, bad and very bad,
respectively. According to the results of the present survey,
71% of the participants who are worried about reaching
meat and meat products are those who did not work during
the COVID-19 pandemic. Besides, 20% of the participants
who worked before the COVID-19 pandemic but stopped
working for various reasons during the pandemic stated

that they had concerns about reaching meat and meat
products. It was determined that 10% of the participants
who were working before and after the pandemic were
concerned about reaching meat and meat products, and
12% of those who did not work before and during the
pandemic worried about it. It was observed that
participants whose economic status changed because of the
COVID-19 pandemic were more worried about reaching
meat and meat products. This concern seems to be quite
understandable as meat and meat products are high-cost
food items. On the other hand, when the level of concern
according to age was examined, it was found that the
majority of the people who had concerns about reaching
meat and meat products were below the age of 34 while
19.35% of the participants who were over age 55 had
concerns about reaching meat and meat products.

Conclusion

The COVID-19 pandemic is a major pandemic that has
spread worldwide and affected the lives of many people all
over the world. Since the announcement of the pandemic,
many people and sectors have been affected by this disease.
Also, we have seen that the pandemic affects not only the
economy of people and countries, but also food and health
sectors. On the one hand, at the beginning of the pandemic,
many people from different countries looted the markets
due to their concerns about reaching the food items. On the
other hand, they tried to eat health food in order to boost
their immune systems. In the direction of these behavioral
changes the current study aimed to reveal the effects of
COVID-19 pandemic on the meat consumption habits of
people. Socio-economic status of the participants was
found effective on the changes in their eating habits during
the COVID-19 pandemic, especially for people who
evaluate their socio-economic status as bad. In addition,
13%, 11%, and 31% of the participants said there was a
decrease in their red meat, poultry meat and fish
consumption, respectively. The major reason for the
decrease in red and white meat consumption was observed
to be economic reasons, however, the reason for the
decrease in consumption of fish was determined to be
difficulties in reaching it. It was observed that a great
majority of the participants did not worry about reaching
meat and meat products. However, 12% of the participants
had concerns about reaching meat and meat products due
to being unemployed or losing their job after the COVID-
19. A significant number of participants with reduced red
and white meat consumption said that they did shopping
online because of the stay home calls during the COVID-
19 pandemic. At this point, monitoring of online shopping
through new mobile applications is believed to be very
important. Also, it was observed that the majority of the
participants said that they had difficulty in reaching fish
during the pandemic. In order to prevent this problem, it is
believed that frozen fish sales should be increased for
people to be able to reach them more easily during critical
periods such as the second wave of COVID-19 or other
possible pandemics. During these times, maintaining the
healthy diet of the public is very important, which can be
achieved by developing mobile tracking systems, which
can facilitate the tracking of online market purchases,
increasing the amount of packaged fish and fish products
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on market shelves and taking necessary steps to ensure
economic stability.
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