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ABSTRACT

Background. Background. The COVID-19 pandemic caused by the coronavirus was accompanied by the emergence
of various adverse conditions, as well as the deterioration of health from the point of view of chronic diseases, as well
as lifestyle changes related to the preference of certain foods and changes in body weight due to the restriction of free
movement.

Objective. The objective of our survey was to assess the impact of the pandemic and lockdown on selected key lifestyle
elements affecting the overall health status of the Slovak population and subsequently to evaluate subjectively assessed
changes in the respondents’ eating habits, daily routine, physical activity and body weight.

Material and Methods. The research group consisted of 528 participants who took part in an online distributed
questionnaire survey.

Results. Respondents subjectively evaluated the change in lifestyle rather negatively. Up to 48.37% of men and 38.93%
of women reported a change for the worse. Almost 59% of participants reported no change in their health, while almost
a quarter reported a slight deterioration in their health. A change in eating habits for the worse was reported by 22.88%
of men and 28.26% of women (p<0.05). Increased appetite during the lockdown was reported by 24.18% of men and
35.47% of women (p<0.05), more frequent overeating during the pandemic occurred in 30.07% of men and 38.13% of
women. When evaluating the consumption of individual food commodities, the increased consumption of fresh fruit,
fresh vegetables (p<0.01), homemade bread (p<0.05), homemade pastries (p<0.05) and dairy products (p<0.05) is very
favourable. We also found a significant increase in the consumption of sweets (p<0.01) and coffee (p<0.001). When
evaluating the sleep pattern, we noted an increase in sleep during the pandemic, as well as more time spent sitting. Over
half of the respondents reported a change in body weight, in most cases it was an increase in both sexes.

Conclusions. The results show that the pandemic and the restrictions during it caused changes not only in diet, but also
in physical activity, daily routine and overall lifestyle. However, this is a very specific issue that needs to be assessed in
a comprehensive and strictly personalized manner. The positive or negative impact of the pandemic on the health of the
population will be the subject of research in the near future.
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INTRODUCTION

The COVID-19 pandemic, which is caused by
the SARS-CoV-2 coronavirus, swept almost the
entire world in the previous period. An outbreak of
acute community-acquired atypical pneumonia of
unknown aetiology was first registered in December
2019 in Wubhan, the capital of Hubei Province in
central China [1]. The virus is believed to be acquired
from a zoonotic source and spreads through direct

contact transmission [2]. It started spreading via
cross-species transmission from animal to human and
spreads further via a human-to-human transmission
[3]. Typical symptoms of COVID-19 infection can
demonstrate a clinically diverse manifestation,
ranging from asymptomatic presentation to critical
illness with severe pneumonia, acute respiratory
distress syndrome, respiratory failure, or multiple
organ failure [4], septic shock and fatalities [5].
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Transmission of SARS-CoV-2 usually occurs
through respiratory droplets. The average incubation
period is 6.4 days, and symptoms usually include fever,
cough, dyspnoea, myalgia, or fatigue [6,7], which can
be fatal for vulnerable individuals [8,9]. Coronavirus
disease, called COVID-19 (Corona virus disease
2019), after China quickly spread to most countries
in the world, the WHO on March 11, 2020, declared
a pandemic caused by this virus [5]. The pandemic has
resulted in great loss of life and considerable economic
damage [10,11].

Researchers have reported that the virus
is constantly evolving and spreading through
asymptomatic carriers, further suggesting a high
global health threat [12].

Although most of the COVID-19 patients were
mild and could gradually recover after two weeks,
about 15-20% of patients developed severe interstitial
pneumonia [13].

Many risk factors have been identified in the
progression of COVID-19 into a severe and critical
stage, including old age, male gender, underlying
comorbidities such as hypertension, diabetes, and
obesity [14], chronic lung diseases, heart, liver
and kidney diseases, tumours, clinically apparent
immunodeficiencies, local immunodeficiencies [15].

The Slovak Republic was no exception. The first
case of COVID-19 was recorded on March 6, 2020,
and a week later, a state of emergency was declared,
and with it, countless measures, prohibitions and
restrictions were introduced [16].

In the fight against the spread of the pandemic,
lockdowns were introduced, social contacts were
limited and work from home was preferred. All of this
had an impact on changing of the residents’ behaviour
[17, 18].

The COVID-19 pandemic is associated with
negative psychosocial consequences, including
depressive symptoms, anxiety, anger and stress, sleep
disorders, symptoms of post-traumatic stress disorder,
social isolation, loneliness and stigmatization with
adults and children [5, 19, 20].

Stressors can trigger binge eating [21]. During
prolonged stress, our bodies release cortisol, which
increases the hunger sensation [22, 23]. The best
recommendation for staying healthy during quarantine
is to follow general health advice such as eating
a balanced diet, staying hydrated, being physically
active, getting enough sleep, and managing stress [24].

Getting back to better dietary habits is more critical
now than ever to enhance the body’s immune system
as the virus continues to spread. The necessity to live
well and keep healthy is now a priority. Therefore,
there are some recommendations to do this [25].

Eating a well-balanced diet, focused on fruits,
vegetables, whole grains, plant and animal protein,

and healthy fats is the best way to get all the essential
nutrients we need for good health and normal
immune function [26]. This diet formula contains
essential vitamins such as C, D, E, zinc, omega-3 and
polyunsaturated fatty acids [25, 27], which have shown
potential in their anti-inflammatory effects [28].
Identified risk factors for weight gain during
COVID-19 self-quarantine are the following:
increased sedentary behaviours, decreased physical
activity, increased snacking frequency (particularly
after dinner), increased alcohol intake, decreased
water intake, emotional eating, decreased sleep
quality [29]. The aim of our survey, carried out using
the questionnaire method, was to map and assess
the impact of the pandemic on the eating regime of
consumers and subsequently evaluate changes in the
respondents’ lifestyle and physical activity.

MATERIAL AND METHODS

Characteristics of the research group and
implementation of the survey

A cross-sectional retrospective online survey
was conducted among residents of the Slovak
Republic during the COVID-19 pandemic in the
period between March 30, 2021 and December 15,
2021. Respondents from all regions of Slovakia were
approached. Participation in the study was strictly
voluntary and anonymous. At the beginning of the
questionnaire, there was a brief description and
purpose of the survey, assuring the respondents of
anonymity and confidentiality. We did not ask for any
contact or identification data from the respondents.
The participants gave us their consent to process
the provided data in accordance with the Personal
Data Protection Act. The study was conducted in
accordance with the Declaration of Helsinki and
General Data Protection Regulation of the European
Parliament (GDPR 679/2016).

The questionnaire was distributed via the Google
Forms web platform. The reference source and link to
the questionnaire was a link shared via emails, social
media and networks. The questionnaire was distributed
in the Slovak language (the official language), which
ensured good comprehensibility for the respondents.
It was validated by the experts from the Institute of
Statistics, Operation Research and Mathematics SUA
in Nitra.

From the total number of 616 responses, after
excluding inappropriate respondents, we obtained
a final number of 528 responses (375 women, 153
men). For the purposes of the survey, we chose the
following exclusion criteria: age less than 18 years;
persons with a severe course of chronic infectious or
non-infectious diseases; people with eating disorders;
persons with specific nutritional needs; persons with
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an applied reduction or nutritional diet; pregnant
women during the pandemic; breastfeeding women
during the pandemic; pregnant women in the period
one year before the outbreak of the pandemic; persons
living abroad.

Questionnaire survey

The questionnaire was divided into several thematic
areas. In the beginning, the questions were aimed at
socio-demographic identification, concerning the age,
place of residence, way of living, highest education
achieved, duration of lockdown or movement
restrictions, current job classification, in the case of
employees, we asked about the way of performing
work during the lockdown, on the family’s monthly
income, and we were also interested in how often
the respondents left their home during the lockdown
period and for what reason.

The age of respondents was divided into three
categories (18-24 years; 25-64 years; >65 years). The
place of residence could be classified as living in the
town or in the rural with a choice of options in a family
house or in an apartment building. The highest
education attained was divided into five categories
(primary; vocational; secondary; higher secondarys;
university). The duration of the lockdown was divided
into four categories (less than 1 month; 1 to 3 months;
4 to 6 months; more than 6 months). Within the current
job classification, the respondents chose one of the
options (student; employed; unemployed; pensioner).
Employees subsequently chose from four options
for the implementation of their work (home office;
alternative; at work; work disability). They chose
the monthly family income from the categories (less
than 1000 euros; 1000-2000 euros; 2000-3000 euros;
more than 3000 euros). Leaving the residence during
the lockdown within a week was divided into three
possibilities (5 to 7 times a week; 1 to 4 times a week;
I don’t go out) and its reasons were classified as follows
(doctor visiting; caring for a loved one; shopping; work/
school; sport). Respondents were asked about their
current height and weight. Based on this information,
we determined actual BMI. Four categories were
identified: underweight (<18.5 kg/m?), normal weight
(18.5-25.0 kg/m?), overweight (25.0-30.0 kg/m?) and
obesity (>30.0 kg/m?). Subsequently, the respondents
had to indicate the change in weight and the change in
waist circumference during the pandemic by choosing
from the options (unchanged; increased; decreased).
We also asked about overcoming the COVID-19
disease (yes/no).

In the next part, it focused on questions evaluating
changes during the pandemic. We asked the
respondents if their lifestyle had changed. They chose
answers from four options (I do not know; no; yes,
for the worse; yes, for the better). We asked about the

change in health status, and the respondents evaluated
it subjectively by choosing from the options (didn’t
change; slightly improved; radically improved; slightly
worsened; radically worsened). Respondents should
also evaluate a possible change in eating habits by
choosing from the options (no; yes, for the worse; yes,
for the better), change in appetite (no; yes, it increased;
yes, it reduced) and overeating (yes/no). As part of the
lifestyle, we asked the respondents about changes,
including questions about the daily routine, physical
activity and sleep routine. As part of daily activities,
they had the opportunity to choose from the following
options, such as sport/physical activity; sitting; lying;
walking, while the duration of the activity was stated
in hours per day and the change in duration during the
pandemic (increased; decreased; did not change).They
evaluated physical activity before the pandemic (yes/
not) and its change during the pandemic by choosing
from the options (yes, for the worse; yes, for the better;
I do not know; not). Regarding the frequency of playing
sports before and during the pandemic, respondents
chose from four options (did not play sports; 1 to 2
times a week; 3 to 4 times a week; more than 5 times
a week).

Sleep mode was evaluated by the length of sleep
duration (less than 7 hours; 7 to 9 hours; more than 9
hours), during and before the pandemic.

This was followed by questions focused on the
intake of food products and meals (fresh fruit; fresh
vegetables; frozen fruit; frozen vegetables; canned
fruit; canned vegetables; nuts; pasta and cereals;
homemade bread; homemade pastries; bought bread;
bought pastries; legumes; sweets; dark chocolate;
processed meat — ham, salami; dairy products; cheese;
cow milk; goat milk; yogurt; eggs; frozen, chilled
fish; canned fish; coffee; green tea; herbal tea; sugar
and other sweeteners; honey; sweetened and sparkling
drinks; vegetable juices; fruit juices; fast food meals;
delivery pizza; delivery meals in general;, homemade
meals; snacks) and changes in their consumption that
occurred compared to the period before the pandemic
(increased; decreased; unchanged).

Statistical analysis

All data were processed using Microsoft Office
Excel 2016 (Los Angeles, CA, USA) in combination
with XLSTAT (Data Analysis and Statistical Solution
for Microsoft Excel, Addinsoft, Paris, France 2017,
version 2019). Variables were expressed as a relative
number (%). For observable parameters, results were
evaluated through descriptive statistics, for data
evaluating change over a certain period, data analysis
was performed using the chi-square test, and the level of
statistical significance was set at p<0.05. All statistical
analyses were performed using Statistica 13.0 software
(TIBCO Software Inc., Palo Alto, CA, USA).
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RESULTS

The research group consisted of a total of 528
participants, their age ranged from 18 to 82 years
(respondents younger than 18 were excluded from the
group based on the exclusion criteria). In total, there
were 375 women (average age of 31.77 & 13.90 years)
and 153 men (average age of 29.70 + 12.57 years). The
most represented age category was <24 years for both
sexes. From a demographic point of view, all regions
within the Slovak Republic were covered. The rural-
urban distribution of the population was more in favor
of the urban population at the level of 55.68%, while
people living in a family house had a larger share
(58.82%). Most of the interviewees had completed
secondary education and were employed. At the time of
our survey, as many as 34.93% of women and 36.60%
of men said that they had been in lockdown for more

Table 1.Characteristics of the studied group

than 6 months. An average of 21.35% of respondents
did their work from home. On the contrary, 51.98% of
women and 64.44% of men worked at the workplace.
During the lockdown, people most often went outside
the home 1 to 4 times a week (53.15%) and their reasons
were as follows: work/school, shopping, sports, caring
for a loved one and visiting a doctor (44.01 vs 35.29
vs 15 .01 vs 3.86 vs 1.83%, respectively). The current
body weight of participating women was 65.63 + 14.25
kg and men 85.12 + 14.40 kg. In the evaluation of the
survey group, the BMI value was within the norm
(24.51 kg/m?). Within the male group, we recorded on
average higher BMI values classified as overweight
(25.51 kg/m?). We found that 30.49% of subjects
overcame the disease of COVID-19 in the mentioned
period, of which more women (33.51%) than men
(22.87%). Detailed information on the demographic
composition of the studied group is in Table 1.

Gender | Total 1=528)% | Women (n=375)% | Men (n=153) %
Age
<24 49.62 48.80 51.63
25-64 47.56 48.00 46.40
>65 2.84 3.20 1.96
Place of residence
city 55.68 55.73 55.56
countryside 44.32 44.27 44.44
Habitation
in an apartment building 41.17 43.24 36.60
in a family house 58.82 56.76 63.40
Education
primary 5.11 4.27 7.19
vocational 3.78 2.40 7.19
secondary 48.29 49.07 46.41
higher secondary 2.46 1.33 5.23
university 40.34 42.93 33.99
Lockdown
less than 1 month 20.45 19.2 23.53
1 to 3 months 20.07 20.8 18.30
4 to 6 months 24.05 25.07 21.57
more than 6 months 35.17 34.93 36.60
Status
the student 42.04 44.27 36.60
employed 52.21 47.20 58.82
unemployed 6.07 5.07 2.61
pensioner 0.33 3.47 1.96
In the case of employees, the work is performed
home office 21.35 22.60 18.89
alternative 20.59 23.16 15.56
at work 56.18 51.98 64.44
work disability 1.87 2.26 111
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Monthly family income
less than 1000 35.49 39.41 26.80
1000 - 2000 50.71 47.94 56.86
2000 - 3000 9.93 9.12 11.76
more 3.86 3.53 4.58
Staying away from home during the lockdown
5 to 7 times a week 38.94 36.47 44.44
1 to 4 times a week 53.15 55.59 4771
I don’t go out 7.91 7.94 7.84
Reason for staying away from home during lockdown
the doctor 1.83 1.76 1.96
caring for a loved one 3.86 2.35 7.19
shopping 35.29 40.89 22.87
work/school 44.01 40.58 51.63
sport 15.01 14.41 16.34
Current weight (kg)
mean 75.37 65.63 85.12
standard deviation 14.32 14.25 14.40
max 160 160.00 148.00
min 36.5 36.50 60.00
BMI (kg/m?)
mean 24.51 23.51 25.51
standard deviation 4.45 492 3.69
max 59.48 59.49 39.12
min 13.57 13.57 18.94
Overcoming COVID-19
yes 30.49 33.51 22.87
not 69.51 66.49 77.12

The results of our survey show that during the
pandemic and lockdown there were changes not only
in diet, but also in physical activity, daily routine and
overall lifestyle.

The respondents themselves subjectively evaluated
the change in lifestyle rather negatively. Up to 48.37%
of men and 38.93% of women reported a change for
the worse. Almost 59% of participants reported no
change in their health status, and almost a quarter
of participants reported a slight deterioration in their
health status. A change in eating habits for the worse
was reported by 22.88% of men and 28.26% of women
(p<0.05). Increased appetite during lockdown was
reported by 24.18% of men and 35.47% of women
(p<0.05). More frequent overeating during the
pandemic occurred in 30.07% of men and 38.13% of
women. Details are provided in Table 2.

Changes in diet were also reflected in the selection
and consumption of individual foods. We positively
assess the increase in the consumption of fresh fruit
and fresh vegetables by both men and women. In the
case of consumption of fresh vegetables, there was
a significant change (p<0.05). The same was found
in the case of frozen fruit consumption (p<0.05).
The change in the increase in the consumption of

nuts in both sexes is also favourable. Consumption
of homemade bread (p<0.05) and homemade pastries
(p<0.05) increased significantly in both sexes. For
women, the consumption of bought bread and pastries
decreased significantly, but for men, on the contrary,
it increased. The fact of increased consumption
of sweets (p<0.0l) is unfavourable. Regarding the
consumption of meat products, we have seen a slight
increase in consumption compared to the period before
the pandemic. The consumption of dairy products
increased significantly (p<0.05). During the pandemic,
however, we noticed a decrease in the consumption of
cow’s and goat’s milk among women, and a decrease
in the consumption of only goat’s milk among men.
In the observed period, the consumption of coffee
(p<0.001) and herbal teas (p<0.01) increased. We
favourably evaluate the decrease in the consumption
of sugar and sweetened beverages, even if it was
not a significant change. We also noted a significant
increase in honey consumption (p<0.01). Probably
under the influence of the measures, the consumption
of delivery meals and pizza and fast-food meals
decreased, while the consumption of home-prepared
meals increased significantly (p<0.01). The data are
summarized in Table 3.
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Table 2. Lifestyle changes during the pandemic

Gender Total % Women % Men % p
Lifestyle changes during the pandemic
I do not know 13.45 15.47 8.50
not 26.52 26.13 27.45
0.104
yes, for the worse 41.67 38.93 48.37
yes, for the better 18.37 19.47 15.69
Has your health changed during the pandemic?
didn’t change 58.71 58.93 58.17
slightly improved 11.93 11.20 13.73
radically improved 3.79 3.47 4.58 0.529
slightly worsened 23.11 23.47 22.22
radically worsened 2.46 2.93 1.31
Have your eating habits changed during the pandemic?
not 48.30 44.53 57.52
yes, for the worse 26.70 28.26 22.88 0.023
yes, for the better 25.00 2721 19.61
Your appetite has changed during the pandemic?
not 57.95 54.67 66.01
yes, she increased 32.20 35.47 24.18 0.034
yes, she reduced 9.85 9.87 9.80
Did you overeat during the pandemic?
yes 35.80 38.13 30.07
0.079
not 64.20 61.87 69.93

Restrictions during the pandemic had a huge impact
on daily routine and physical activity. A change in
physical activity for the worse was reported by 40.5%
of women and 46.4% of men. During the pandemic,
almost 30% of women and men did not exercise at
all, and the number of people exercising regularly
decreased (Figure 1).

When monitoring the daily routine, we evaluated
the time (in hours) spent sitting, lying down, walking
or doing physical activity. Women sat an average of
6.95 £ 3.46 hours during the day and men 7.26 + 3.86
hours. Women spent an average of 9.76 = 2.36 hours

Table 3. Food preferences changes during the pandemic

per day licking or sleeping and men 9.44 + 1.89 hours
per day. In contrast, we noted a decrease in the time
spent walking (women walking 1.21 = 0.88 hours a day
and men 1.27 £+ 1.26 hours a day; Table 4 and Table 5).

Due to the impact of the pandemic, the number of
people who adhere to the recommended length of sleep
of 7 to 9 hours has increased, which we evaluate very
positively, and at the same time, the number of people
with shorter sleep duration has decreased. Figure 2
shows changes before and during the pandemic for
both genders.

Women (n=375) Men (n=153)
Type of food increased | decreased |unchanged| increased | decreased |unchanged p
% % % % % %
fresh fruit 30.67 8.00 61.33 21.57 6.54 71.90 0.067243
fresh vegetables 39.20 7.73 53.07 24.18 6.54 69.28 0.002256
frozen fruit 13.60 11.73 74.67 7.19 8.50 84.31 0.045894
frozen vegetables 20.80 8.80 70.40 15.03 10.46 74.51 0.291187
canned fruit 8.00 11.73 80.27 7.84 9.15 83.01 0.682496
canned vegetables 8.53 9.87 81.60 9.80 8.50 81.70 0.813605
nuts 24.80 8.00 67.20 16.34 6.54 77.12 0.070129
pasta and cereals 34.40 9.60 56.00 35.29 4.58 60.13 0.155812
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homemade bread 16.80 13.60 69.60 15.03 6.54 78.43 0.04792
homemade pastries 16.27 13.60 70.13 13.07 5.88 81.05 0.016706
bought bread 14.40 25.87 59.73 21.57 16.99 61.44 0.028523
bought pastries 15.47 25.87 58.67 23.53 16.34 60.13 0.015958
legumes 17.33 9.07 73.60 11.76 7.84 80.39 0.223835
sweets 36.53 21.07 42.40 28.10 14.38 57.52 0.006368
dark chocolate 15.47 10.93 73.60 10.46 9.80 79.74 0.269908
processed meat (ham, salami) 22.40 18.93 58.67 28.10 12.42 59.48 0.123182
dairy products 29.33 13.07 57.60 20.26 9.15 70.59 0.020931
cheese 33.33 9.07 57.60 26,14 8.50 65.36 0.23105
cow milk 12.00 14.67 73.33 10.46 7.84 81.70 0.073723
goat milk 2.13 9.07 88.80 0.65 9.80 89.54 0.480403
yogurt 26.40 15.47 58.13 22.22 10.46 67.32 0.122033
eggs 35.73 7.73 56.53 29.41 6.54 64.05 0.281087
frozen, chilled fish 18.93 11.20 69.87 15.69 5.88 78.43 0.085447
canned fish 16.53 12.53 70.93 11,11 7.84 81.05 0.055607
coffee 44.00 7.20 48.80 2745 14.38 58.17 0.000436
green tea 25.33 10.67 64.00 16.99 8.50 74.51 0.060871
herbal tea 40.00 5.07 54.93 25.49 3.92 70.59 0.003753
sugar and other sweeteners 14.93 26.67 58.40 12.42 18.30 69.28 0.057518
honey 29.60 8.27 62.13 16.99 11.11 71.90 0.009967
sweetened and sparkling drinks 13.87 29.07 57.07 14.38 22.88 62.75 0.342286
vegetable juices 11.47 6.40 82.13 8.50 11.76 79.74 0.085786
fruit juices 22.93 13.33 63.73 22.88 12.42 64.71 0.957991
fast food meals 8.53 35.47 56.00 14.38 33.99 51.63 0.13021
delivery pizza 16.53 28.53 54.93 18.95 21.57 59.48 0.252045
delivery meals in general 16.00 26.93 57.07 19.61 18.30 62.09 0.099601
homemade meals 5413 5.07 40.80 3791 3.92 58.17 0.001333
snacks 26.67 10.67 62.67 24.18 12.42 63.40 0.753531
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Figure 1. Physical activity changes during the pandemic
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Table 4. Daily routine during a pandemic in hours per day
Activity Women Men
min 0 0
Physical activity (hour/day) max 7.14 8.57
mean 1.07 1.27
min 1.00 1.00
Sitting (hour/day) max 21.00 20.00
mean 6.95 7.26
min 4.00 4.00
Lying (hour/day) max 20.00 15.00
mean 9.76 9.44
min 0 0
Walking (hour/day) max 8.00 7.50
mean 1.21 1.27
Table 5. Changes in the duration of daily activities during the pandemic
. Women (%) Men (%)
Activity - - - - p
increased decreased |Didn’t change| increased decreased |didn’t change
Sitting 62.40 10.40 27.20 56.86 7.19 35.95 0.10397
Lying 56.18 8.53 35.29 55.56 6.54 37.91 0.10921
Walking 27.73 43.73 28.53 19.61 43.79 36.60 0.07737
80.00
70.00 .
60.00 ! i
50.00 ; :
R 40.00 ! !
30.00 e : |
20.00 . e ! !
R | : ; |
0.00 = : . : e LR
before during before during before during
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Figure 2. Changes in sleep mode under the influence of the pandemic

All the mentioned circumstances could also
influence the change in weight and body composition of
the monitored respondents. The findings are presented
in Table 6 and Table 7. Changes in body weight were
reported by up to 59.28% of participants (61.44% of
men, 58.40% of women). A decrease in body weight
was reported by 34.2% of women (average -5.48 +
3.27 kg), in men weight loss was recorded in 28.72%
of cases and the average weight loss was -7.24 + 4.94
kg. An increase in body weight was reported by 65.8%
of women (an average of 5.12 + 3.18 kg). In men, the
average weight gain was 5.91 + 4.49 kg, which we
recorded in 72.3% of men. Similarly, we monitored

changes in waist circumference. Almost half of men
and women reported unchanged waist circumference,
but in the case of changes, it was mostly an increase in
waist circumference for both men and women (35.29%
and 31.73%, respectively).

DISCUSSION

The results of our work show that the previous
periods of the pandemic have greatly affected several
areas of life. Of the participants who participated in
our survey 24.9%, performed their work remotely.
Blaszczyk-Bebenek et al. [30] reported a higher
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Table 6. Changes in body weight, waist and hip circumference under the influence of the pandemic
Men (%) Women (%)
I do not os ot I do not os not p
know Y know Y
Weight change 10.46 61.44 28.10 8.00 58.40 33.60 0.3776
unchanged | increased | decreased | unchanged | increased | decreased
Waist circumference change 50.33 35.29 14.38 49.87 31.73 18.40 0.4856
Hip circumference change 63.40 23.53 13.07 5573 29.33 14.93 0.2609

Table 7. Body weight changes during the pandemic

Weight changes

Decrease (kg) Men 28.7% Women 34.2%
average 7.24 5.48
standard deviation 4.94 3.27
max 20 15
min 1 1

Increase (kg) Men 72.3% | Women 65.8%
average 591 5.12
standard deviation 4.49 3.18
max 20 15
min 1 1

percentage of people working remotely, almost 67%
of the monitored group. Researchers Barone Gibbs et
al. [31] found that participants had substantial changes
in work practices, including 72% transitioning to
telecommuting.

The restrictions of staying at home were also
reflected in the intake of individual meals during the
day. We noticed an increased percentage of people
who introduced breakfast, but also the second dinner,
into their menu. Korean adolescents also had more
breakfast during the COVID-19 pandemic [32], which
is important for health.

The self-assessment of changes in the diet of
respondents of the Polish population during the
lockdown showed that the majority of the studied group
did not introduce any changes to their eating habits
during the lockdown (32.4%) [30]. We can agree with
a similar statement in the sample of our respondents,
where 44.53% of women and 57.52% of men remained
unchanged in their diet. In contrast, more than 38%
of women and 30% of men said they overate and
snacked during this period. Similar conclusions were
reached by authors Sidor and Rzymski [33] who stated
that 43.0% of individuals ate and snacked more, while
these tendencies were more common in overweight
and obese individuals.

Food consumption and eating habits (type of food,
binge eating, snacking between meals, number of main
meals) were more unhealthy during incarceration,

with only excessive alcohol consumption significantly
reduced [34].

All this led to a change in the number of foods
consumed. It also manifested itself among respondents
in the Slovak Republic, where we noted an increase in
the consumption of fruits and vegetables, homemade
pastries and bread, pasta, whole grain products and
also sweets. Similar findings are reported by other
authors Zupo et al. [35], who talk about a sharp
increase in the consumption of carbohydrate sources,
especially those with a high glycaemic index (i.e.
homemade pizza, bread, cake and pastries), as well as
more frequent snacks, also report higher consumption
of fruits and vegetables. A Lithuanian study reports
an increase in the consumption of homemade baked
goods and fried foods [36]. After the introduction
of restrictions, respondents in Poland changed the
frequency of consumption of products such as eggs
(p=0.0022), potatoes (p=0.0004), sweets (p=0.0241)
and canned meat (p=0.0004), which were consumed
more often during the lockdown. Fast food products
and instant soups were consumed less frequently by
the study group during lockdown [30].

The COVID-19 pandemic in Spain led to the
adoption of healthier eating habits/behaviours in the
study population by those individuals who reduced
their intake of fried foods, snacks, fast food, red meat,
pastries or sugary drinks, but increased MedDiet-
related foods such as olive oil, vegetables, fruits or
legumes [37]. A Lithuanian study confirmed a reduced
intake of carbonated or sweetened beverages, fast
food, and commercial baked goods [36].

Korean adolescents consumed less fruit, soda, and
sugary drinks during the COVID-19 pandemic [32].
Among the Polish population, the most preferred
drinks were tea and coffee [30]. Our survey also
confirmed the increase in the consumption of coffee,
tea and herbal teas, while we noted a decrease in the
consumption of carbonated and sweetened beverages.

In the US, the majority of participants reported
no change in eating habits (43.6—87.4%) for the listed
foods and beverages. However, some participants
reported increased consumption of sweets, including
cakes (43.8%), potato chips or salty snacks (37.4%),
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water (35.4%), coffee or tea (31.1%), white rice or
pasta, alcoholic beverages, cold breakfast cereals,
baked, mashed or boiled potatoes, starchy vegetables;
beef, pork or lamb, processed meat and white bread.
In addition, some participants reported reduced
fruit consumption, eggs, chicken or turkey meat,
non-starchy vegetables, dairy products and fish
and shellfish. Participants also reported reduced
consumption of nutritious foods such as nut butter, nuts
or seeds, brown rice or whole grain pasta, wholemeal
bread and oils [38].

The increase in body weight in the majority of
respondents corresponds to the findings of other
authors. For example, in Poland [30] more than 2/3
of participants reported a change in body weight,
with 45.86% of participants being overweight during
lockdown. The authors of the second research in
Poland [33] indicate an increase in body weight in
30% of respondents (3.0 £ 1.6 kg) and more than 18%
reported weight loss (-2.9 £ 1.5 kg). The researcher
Zeigler [29] found that among those who gained weight
during the COVID-19 quarantine, self-reported body
weight increased by 0.5 to 1.8 kg (£ 2.8 kg) after only
2 months of quarantine. The perception of weight
gain was observed in 48.6% of the population in Italy
[39]. Lithuanian study states that almost half of the
respondents (49.4%) ate more than usual. Every third
(31.5%) respondents, more often already overweight,
gained weight [36]. In our survey, a change in weight
was recorded in 61.44% of men and 58.4% of women,
while in most cases there was an increase in body
weight by an average of 591 kg in men and 5.12 kg
in women. We found a decrease in body weight in
28.7% of men by an average of -7.24 kg and in 34.2%
of women by an average of -5.48 kg. The COVID-19
pandemic has also affected physical activity. The
results of an Italian study reported slightly increased
physical activity, especially when training with one’s
own weight, namely 38.3% of respondents [39]. In
contrast, respondents in the Lithuanian study (60.6%)
report a significant decrease in physical activity
[36, 40]. Many participants in the UK revealed that
they gained weight during lockdown due to reduced
activity from work from home and changes in diet
and exercise, leading to discomfort and dissatisfaction
with perceived body image [41]. In a Spanish study,
a significant proportion of participants reported
significant changes in lifestyle behaviour during the
COVID-19 pandemic, up to 93.6% and changes in
physical activity by 70.2% [42].

The COVID-19 home confinement had a negative
impact on all levels of physical activity intensity
(vigorous, moderate, walking and total). In addition,
daily sitting time increased from 5 to 8 hours per
day [34]. The results of our survey also show more
significant decrease in physical activity and an increase

in the number of hours of sitting in men (7.26 + 3.86
hours/day) and in women (6.95 £ 3.45 hours/day) and
lying-in men (9.44 + 1.86 hours/day) and women (9.76
+ 2.35 hours/day).

In the Spanish population, weight gain and
a significant decrease in physical activity (minutes per
week, 8515.7 £ 10260.0 vs 5053.5 + 5502.0, p<0.001)
were observed during the pandemic [43]. American
study found out that exercise decreased by 34.5% [38].
Surprisingly among students, authors [44] reported
an increase in physical activity, but also an increase
in sitting time. The results of studies on Italian
students indicate increased sitting time [45]. Reduced
physical activity and long-term sedentary behaviour
can negatively affect the physical and mental health
of children and adolescents [46]. The results of other
authors [47] in a rapid review study conducted in
Asian and European countries with only four being
American studies showed that COVID-19 is associated
with a significant reduction in mobility, walking and
physical activity and increased sedentary activity.

The main health and metabolic consequences of
a several-week reduction in physical activity and the
number of daily steps in combination with unhealthy
eating habits are increased insulin resistance,
increased body and abdominal fat, as well as
inflammatory cytokines [48]. While social distancing
is a safe strategy to reduce the spread of COVID-19,
it is also the cause of increased sedentary behaviour.
This behaviour creates excess adipose tissue, leading
to metabolic and inflammatory disorders associated
with chronic diseases and mental health disorders
such as anxiety, depression, and sleep problems [49].
Poor quality sleep can negatively affect physical and
mental health, as well as reduce the ability of the
immune system to resist infections [50]. In our study,
the number of people who slept less than 7 hours
decreased, but on the contrary, the number of people
who slept more than 9 hours increased. Compared
with 7h sleep duration, long sleep duration (>9h) was
significantly associated with low levels of high-density
lipoprotein cholesterol (HDL-C) [51]. Kruisbrink
et al. [52] are inclined to believe that long sleep was
associated with the risk of dyslipidemia. Long sleep
duration is significantly associated with a high level of
total cholesterol [50].

Results suggest that COVID-19 has exacerbated
current obesity risk factors and is likely to exacerbate
obesity rates in the near future. Future studies
and policy makers will need to carefully consider
their interdependence in order to develop effective
interventions capable of mitigating the obesity
pandemic [53].
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CONCLUSIONS

The COVID-19 pandemic and the restrictive
measures in several phases have affected many
aspects of our way of life with certain consequences.
The respondents themselves in our survey subjectively
evaluated the change in lifestyle rather negatively.
However, more than half of the respondents stated
that their health status had not changed. A fifth of
men and almost a third of women reported a change in
eating habits for the worse. Increased appetite during
the lockdown occurred more often in women than in
men, which was also reflected in the more frequent
occurrence of overeating in women. Changes in diet
were also reflected in the selection and consumption of
foods. We found a positive increase in the consumption
of fresh fruit and fresh vegetables, as well as home-
prepared food. We favourably evaluate the decrease
in the consumption of sugar and sweetened beverages,
but the fact of the increased consumption of sweets
is unfavourable. There was also an increase in
the consumption of coffee, herbal teas and honey.
Restrictions during the pandemic had a big impact
on daily routine and physical activity. A change in
physical activity for the worse was reported by more
than a third of women and men. Due to the impact
of the pandemic, the number of people who observed
the recommended length of sleep increased. The
vast majority of respondents reported a change in
body weight, in most cases there was an increase in
body weight. The results of our survey of the Slovak
population show that during the pandemic and
lockdown there were changes not only in diet, but also
in physical activity, daily routine and overall lifestyle.
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