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Abstract: Objective: The aim of this article was to find whether the global
COVID-19 pandemic could affect eating habits in the form of
breakfast as the first meal of the day, and whether due to the
global COVID-19 pandemic there was a change in body weight
in selected university students studying in the Czech Republic.
Design: Structured anonymous online questionnaire survey
Participans: A total of 628 university students studying in the
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Czech Republic (68.95% women; 31.05% men) mostly aged
20 to 29 (63.38%)

Methods: Mathematical-statistical methods were used to ver-
ify the established research questions, namely Pearson's chi-
square test and to investigate the strength of the dependence -
Cramer's V.

Results and Conclusion: There is a relationship between reg-
ular eating habits in the form of breakfast as the first morning
meal of a day, before and during COVID-19 and gender and
also the biological age of respondents. Furthermore, it was
found that there is a statistically significant relationship be-
tween the change in body weight during COVID-19 and gen-

der, as well as the biological age of the respondents.

Introduction and Theoretical
Background

The Coronavirus 2019 disease (SARS-CoV-
2 virus, COVID-19) has caused global disruption
in the lives of all pupils and students (Powell et
al.,2021). Right after the meeting of the State Se-
curity Council, on March 10, 2020, by the means
of emergency measures, the Ministry of Health
decided to ban the personal presence of pupils
and students in education and study processes at
Czech primary, secondary and higher vocational
schools, universities and other school facilities
with effect from March 11, 2020 until further no-
tice in order to prevent the spread of COVID-19
disease (mzcr.cz, 2020). From April 20, 2020,
gradually the measures began to be relaxed: first
for universities; pupils in the 9th grade of primary
schools; graduates; then for the rest of the pupils.
Physical attendance in classes was voluntary
(msmt.cz, 2020).

The government decided to ban the personal
presence of pupils and students in higher, second-
ary and primary schools on October 12,2020, ef-
fective from October 14, 2020. The schools were
to open on November 2, 2020, but the epidemio-
logical situation was still unfavorable, so the gov-
ernment decided the schools would remain
closed (msmt.cz, 2020; mzcr.cz, 2020).

On May 24,2021, all primary and secondary
schools as well as universities in the Czech Re-
public returned to full operation without rotation
(msmt.cz, 2020; mzcr.cz, 2020).

All these measures influenced and subse-
quently also forced to change or adjust the daily
lifestyle and eating habits of all pupils and stu-
dents (Powell et al., 2021).

During the social and physical distancing and

subsequent lockdown and global pandemic of
COVID-19, not only pupils and students, but the
entire population has become accustomed to: less
movement; less physical activity; sedentary
lifestyle; non-adherence to daily routine habits in
healthy lifestyle and eating when compared to
what it used to be like before the worldwide
COVID-19 pandemic. These factors may ulti-
mately lead to adverse effects on human health,
such as: eating disorders; increased body fat and
obesity; loss of strength and endurance; to an
overall weakening of physiological systems due
to restriction of movement; online teaching and
working from home (Andreato et al., 2020;
Jagim et al., 2020; Pinto et al. 2020).

Nieman (2020) argues that after the end of the
global COVID-19 pandemic, there will be a sig-
nificant demographic shift toward obese, physi-
cally inactive, and older population in all coun-
tries of the world. As further stated by Boukrim
et al. (2021), the worldwide COVID-19 pan-
demic and the associated strict restrictions and
limitations have affected lifestyle, especially di-
etary behavior and physical activity of the popu-
lation, and increased the risk of stress, especially
in adolescents. This increases the consequent risk
of degenerative diseases such as obesity, dia-
betes, cardiovascular diseases and so on, which
can lead to a higher risk of death. Babecka (2020)
further adds that, obesity significantly increases
morbidity and mortality, it worsens the quality of
life and brings serious socio-economic problems.
In the European region, obesity is an under-esti-
mated and under-diagnosed public challenge
health with rapidly increasing prevalence.

Lana et al. (2020) mentions that a healthy and
balanced diet and appropriate daily eating habits
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can contribute to the prevention and treatment of
diseases, because proper nutrition plays a domi-
nant role in the development and maintenance of
the immune system of not only adolescents and
young people. Babecka (2020) states that proper
nutrition and a healthy lifestyle will help main-
tain vitality even in old age and reduce the risk
of serious diseases such as cancer, heart and vas-
cular diseases, diabetes, obesity or osteoporosis.
Even if someone suffers from one of these dis-
eases, it is usually possible to reduce its negative
impact on health by making the right nutrition
decisions. However, in this context, Ruiz-Roso
et al. (2020) states that during the global COVID-
19 pandemic, it may have been relatively difficult
to purchase quality and fresh food or ingredients,
and some food shortages may have occurred.

Fulkerson ef al. (2017) or Simmons et al.
(2012) state that the global COVID-19 pandemic,
lockdown and subsequent measures and restric-
tions could create: closer contact between family
members; increase interest in home cooking
which could have a positive but also a negative
impact on lifestyle, especially on individual fam-
ilies” diets.

Therefore, as reported by Galli et al. (2020),
due to the global COVID-19 pandemic, it is de-
sirable and beneficial to conduct research in the
field of lifestyle, especially eating, to prevent eat-
ing disorders and unhealthy lifestyle, obesity, car-
diovascular diseases. Subsequently, this would
internally motivate the population to follow daily
eating habits.

Experts in healthy lifestyle, especially in eat-
ing, recommend that the diet should be nutrition-
ally varied and rich, not exceeding the daily rec-
ommendations for calories, solid fats, sodium or
added sugars. In addition, it should provide the
recommended daily intake of fruits, vegetables,
whole grains and low-fat dairy products (Hiza et
al., 2012; Reedy et al., 2010; Sliwa et al., 2016).
Hiza et al. (2012) further adds that the lifestyle
and especially the diet of the population and its
quality is directly affected by: biological age;
gender; nationality; ethnic origin; income; the
highest level of education attained.

On the other hand, Leech er al. (2015) and
Spence (2017) argue that a regular diet is a key
aspect of eating habits, and breakfast is consid-
ered the most important meal of the day because,
among other things, it supports the overall better

quality of the diet. Furthermore, when preparing
breakfast, it is necessary to think about the com-
bination of foods in meals, where, for example,
cereals protect against weight gain (Priebe et al.,
2016; Williams, 2014).

In this context, Wesnes et al. (2003) state that
skipping breakfast has a very negative impact on
cognitive processes, functions and overall per-
formance, especially in pupils and students.

The article focuses on finding whether the
global COVID-19 pandemic, lockdown and sub-
sequent measures and restrictions could affect
changes in behavior and lifestyle preferences, es-
pecially in eating, among selected university stu-
dents studying in the Czech Republic. This
change in behavior and preferences could be re-
lated to: closure of university canteens; restau-
rants; restrictions on services; students” returns
home; restrictions on physical activity; social dis-
tancing; complete lockdown. The aim of this ar-
ticle was to find out whether the global COVID-
19 pandemic could affect eating habits in the
form of breakfast as the first meal of a day, and
whether, due to the global COVID-19 pandemic,
there was a change in body weight in selected
university students studying in the Czech Repub-
lic. The article presents a classical structure, i.e.
after stating the theoretical basis, a part focused
on defining research goals, methodology and data
follows. Subsequently, obtained primary data are
presented and a discussion is performed. The last
part of the article is a conclusion that summarizes
the key aspects of the issue.

Research Objectives,
Methodology and Data

The article focuses on the area of healthy
lifestyle, especially on eating, of university stu-
dents studying in the Czech Republic during the
global COVID-19 pandemic, when various
measures and restrictions were applied, which
were directly related to their eating habits and
eating in general. However, the question remains
whether these measures have positively or nega-
tively affected the lifestyle of the Czech popula-
tion. Participation in the research was completely
anonymous and voluntary. This article presents
only some partial fragments of the ascertained
primary information, which are part of the whole
complex of discovered facts, data and informa-
tion.
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The main aim of the research was to deter-
mine whether there is a statistically significant
relationship between regular eating habits in the
form of breakfast as the first morning meal of
a day before the global COVID-19 pandemic and
during the global COVID-19 pandemic and se-
lected respondent characteristics. A partial goal
of the research was to determine whether the
global COVID-19 pandemic had an effect on the
change in body weight of selected university stu-
dents studying in the Czech Republic.

Research Question 1: Is there a statistically
significant relationship between regular eating
habits in the form of breakfast as the first morn-
ing meal of a day before the global COVID-19
pandemic and during the global COVID-19 pan-
demic and the gender of respondents?

Research Question 2: Is there a statistically
significant relationship between regular eating
habits in the form of breakfast as the first morn-
ing meal of a day before the global COVID-19
pandemic and during the global COVID-19 pan-
demic and the biological age of respondents?

Research question 3: Is there a statistically
significant relationship between the change in
body weight during the global COVID-19 pan-
demic and the gender of respondents?

Research question 4: Is there a statistically
significant relationship between the change in
body weight during the global COVID-19 pan-
demic and the biological age of respondents?

The research was conducted online through
an anonymous structured questionnaire survey,
which consisted of several consecutive parts.
The research ran from November 2020 to Feb-
ruary 2021. A total of 639 respondents, i.e. uni-
versity students studying in the Czech Republic,
took part in the research. However, due to in-
completion or ambiguity of some answers in the
questionnaire survey, a total of 11 questionnaires
were discarded. After this correction, a total of
628 questionnaires were used for the mathemat-
ical-statistical methods. Verification of the re-
search hypotheses was performed using Pear-
son's chi-square test which determines whether
there is a relationship between selected statistical
features. Usually, the defined significance level
is 5%, i.e. 0.05. If the value of P is lower than
this defined level, the conclusion is to reject the
null hypothesis. The obtained primary informa-
tion and data were then processed using a Mi-

crosoft Excel 2013 spreadsheet and using the sta-
tistical software IBM SPSS Statistics 23. The re-
search was further based on scientific methods
such as induction, deduction, analysis and syn-
thesis.

Results and Discussions

Table (Table 1) presents the structure of the
addressed respondents, i.e. university students
studying in the Czech Republic participating in
the research.

Table 1 Basic characteristics of the addressed
respondents (Own elaboration)

G f?:; zlel:1tcey frl?c:zteixsy
Women 433 68.95 %
Men 195 31.05%
Total 628 100.00 %
Biological Absolute Relative
age frequency frequency
19 67 10.67 %
20-29 398 63.38%
30-39 42 6.69 %
40 and over 121 19.27 %
Total 628 100.00 %
Scientific Absolute Relative
field of study frequency frequency
Economics 313 49.84 %
Humanities 255 40.61 %
Technical study 39 6.21%
Art 21 3.34%
Total 628 100.00 %
Change in Absolute Relative
body weight frequency frequency
ho dc;sv ford 168 26.75 %
Weight loss 77 12.26 %
Weight gain 378 60.19 %
Noneefite | s
Total 628 100.00 %
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Based on Table 1, it can be said that 68.95%
of women and 31.05 % of men participated in the
research. These respondents were mostly aged 20
to 29 years (63.38%). The second most repre-
sented segment, based on the biological age of
the respondents, was the age group 40+. The
classification of respondents according to the
field of their study represented a total of four
fields, namely economics (49.84%), humanities
(40.6%), technical studies (6.21%) and art
(3.34%).

Research Question 1: Is there a statistically
significant relationship between regular eating
habits in the form of breakfast as the first morn-
ing meal of a day before the global COVID-19
pandemic and during the global COVID-19 pan-
demic and the gender of the respondents?

Pearson's chi-square test was used to verify
research Question 1. Mathematical-statistical
testing of the defined dependence showed that
the p-value is lower than the standard defined sig-
nificance level (0.05). Thus, in this case, there is
a statistically significant relationship between
regular eating habits in the form of breakfast as
the first morning meal of a day before the global
COVID-19 pandemic and during the global
COVID-19 pandemic and the gender of the re-
spondents (X2 = 1.009, df = 3, p <0.05). The
strength of the dependence was further investi-
gated using Cramer's V, with its value being
0.399. It can therefore be said that in this case it
is a weak relationship.

Research Question 2: Is there a statistically
significant relationship between regular eating
habits in the form of breakfast as the first morn-
ing meal of a day before the global COVID-19
pandemic and during the global COVID-19 pan-
demic and the biological age of respondents?

In the case of research Question 2, the pre-
sumed dependence was verified by the Pearson
chi-square test. The research has shown that the
p-value is equal to 0.000. The null hypothesis is
therefore rejected at the significance level of 5
% . Thus, it can be concluded that there is a sta-
tistically significant relationship between regular
eating habits in the form of breakfast as the first
morning meal of a day before the global COVID-
19 pandemic and during the global COVID-19
pandemic and the biological age of respondents
(X2 =111.212,df =9, p = 0.000). The strength
of the dependence was further investigated using

Cramer's V, with its value being 0.172. It can
therefore be said that in this case it is a weak re-
lationship.

Research Question 3: Is there a statistically
significant relationship between the change in
body weight during the global COVID-19 pan-
demic and the gender of the respondents?

Pearson's chi-square test was used for math-
ematical-statistical verification of the defined re-
search Question 3. The research found that in
this case the p-value is lower than the usually de-
fined level of significance of 5 %, i.e.0.05. The
P-value for the research question is equal to
0.023. It can thus be argued that there is a statis-
tically significant relationship between the
change in body weight during the global
COVID-19 pandemic and the gender of the re-
spondents (X2 = 9.531,df =3, p =0.023). The
strength of the dependence was further investi-
gated using Cramer's V, with its value being
0.123. It can therefore be said that in this case it
is a weak relationship.

Research Question 4: Is there a statistically
significant relationship between the change in
body weight during the global COVID-19 pan-
demic and the biological age of respondents?

To verify research Question 4, the Pearson
chi-square test was used, where the p-value is
lower than the typically determined significance
level of 5 %. It can be concluded that there is
a statistically significant relationship between the
change in body weight during the global COVID-
19 pandemic and the biological age of the re-
spondents (X2 = 66.888, df =9, p <0.05). The
strength of the dependence was further investi-
gated using Cramer's V, with its value being
0.188. It can therefore be said that in this case it
is a weak relationship.

It can be said that the lockdown and the sub-
sequent global COVID-19 pandemic apparently
caused a change in body weight in the respon-
dents who participated in the research. The re-
search also found that the respondents, i.e. se-
lected university students studying in the Czech
Republic, during the global COVID-19 pandemic
ate breakfast, especially in the time period from
7.00 AM to 7.59 AM from Monday to Friday.
During the weekend, i.e. from Saturday to Sun-
day, they preferred a time period of = 8.00 AM.
Thus, it can be concluded that during the global
COVID-19 pandemic respondents did not skip
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breakfast as frequently as before the global
COVID-19 pandemic.

As the research of Deshmukh-Taskar et al.
(2013) and Min et al. (2011) show, skipping
breakfast was consistently associated with lower
intake of micronutrients, failure to meet the rec-
ommended intake of calcium, vitamin A, vitamin
C and magnesium compared to regular breakfast
consumers. From their research, Cho et al. (2003)
further add that skipping breakfast is not an ef-
fective way to manage or reduce one’s weight.
Based on their research in Morocco, Boukrim et
al. (2021) found that more than a quarter of their
respondents (26.4%) were overweight after the
first wave of the global COVID-19 pandemic and
4.7% were obese. This finding corresponds with
our research, where 378 of our respondents
(60.19%) experienced weight gain during the
worldwide COVID-19 pandemic. Boukrim et al.
(2021) further argue that weight gain is related
to: gender; personal expenditure; stress; low
physical activity.

Based on their investigations Mestaghanmi et
al. (2021), state that women were more likely to
change weight, be overweight and obese. Other
findings were made by Ruiz-Roso ef al. (2020)
who claim that during the global COVID-19 pan-
demic, respondents' intake of legumes, vegeta-
bles and fruits increased significantly whether it
was breakfast or not. However, it further presents
that a total of 14.0% of their respondents con-
sumed sweet and fried foods during the global
COVID-19 pandemic which may, among other
things, ultimately lead to obesity.

Conclusion

As aresult of the global COVID-19 pandemic
the whole world was forced to adopt measures
and restrictions to prevent the spread of a pan-
demic that affected all areas. This article exam-
ines issues focused on a healthy lifestyle, espe-
cially on eating, of university students studying
in the Czech Republic. The main aim of the re-
search was to determine whether there is a statis-
tically significant relationship between regular
eating habits in the form of breakfast as the first
morning meal of a day before the global COVID-
19 pandemic and during the global COVID-19
pandemic and selected respondent characteris-
tics. A partial goal of the research was to deter-
mine whether the global COVID-19 pandemic

had an effect on the change in body weight of se-
lected university students studying in the Czech
Republic.

Through a literature search on the issue, 4 re-
search questions were defined, which were sub-
sequently verified using mathematical-statistical
methods. It was found that there was a statisti-
cally significant relationship between regular eat-
ing habits in the form of breakfast as the first
morning meal of a day before the global COVID-
19 pandemic and during the global COVID-19
pandemic and the gender of respondents as well
as the biological age of the respondents. Further-
more, it was found that there is a statistically sig-
nificant relationship between the change in body
weight during the global COVID-19 pandemic
and the gender of respondents, as well as the bi-
ological age of the respondents. The research pre-
sented in this article has certain limitations,
which may include a low number of respondents;
respondents were only university students study-
ing in the Czech Republic; the research was car-
ried out only online. Despite these limitations, it
can be said that this article brings new facts and
information that can be used for further research
or interpretation.
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