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Abstract: The aim of the study was to examine whether, and to what extent, fear of contracting
Covid-19 and compliance with the mandatory rules of isolation affected Polish adults’ nutritional
behaviors. The online study was carried out during the first wave of the pandemic on a sample of
926 adults. Through cluster analysis, three groups of respondents were isolated: 1. People who fear a
Covid-19 infection and follow the isolation rules (FFR), 2. People moderately afraid of the disease and
following the rules loosely (MFFR), 3. People who are not afraid of the infection and do not follow
the rules of isolation. (NFFR). The clusters were profiled with consideration of different aspects
of eating behaviors as well as socio-demographic and economic features. The results of the study
show a close relationship between the level of fear of contracting Covid-19 and the degree to which
isolation rules are followed. These two factors were found to have a significant impact on eating
behaviors, such as food purchases, eating patterns, and levels of consumption. It was stated that
the FFR group changed their eating behaviors the most in terms of food purchasing, eating habits
(excluding diversity and quality of diet), and food product consumption. The greatest stability in the
majority of the analyzed areas of nutritional behaviors was observed in the MFER cluster. The NFFR
group shown the greatest decrease both in regularity and quality of their meals. This group also
exhibited a significant increase in the consumption of alcoholic beverages. The results of the study
can be useful in the decision making process when introducing restrictions or managing information.
They also point to the need for extensive nutritional education focused on explaining the relationship
between nutrition and health during a pandemic.

Keywords: COVID-19; nutritional behaviors; food purchases; eating patterns; changes in food
product consumption; Poland

1. Introduction

In the last twenty years, the world has faced many pandemics (SARS in 2002, HIN1
in 2009-2010, Ebola in 2014, and MERS in 2015), however, in comparison to these, the
COVID-19 pandemic, which started in early 2020, appears to be particularly dangerous,
due to its scale and rapid spread.

With the outbreak of the coronavirus disease, national polls in many countries indicate
sharp increases in fear and worries relating to the virus [1,2]. Reactions of governments
in countries affected by the pandemic have varied, however, a decisive majority have
introduced mandatory social distancing, including lockdowns during peak pandemic
periods [3].

In Poland, the first case of coronavirus was confirmed on 4 March 2020. Starting from
8 March, the first restrictions had been introduced (no mass events, closed borders, closed
educational facilities), and the outbreak was announced as an epidemic on 20 March. The
most restrictive social distancing measures were in force from 1-19 April, with restrictions
being gradually lifted henceforth. The restrictions were introduced coupled with a fear
of the Covid-19 disease, as well as a lack of verified information regarding the disease
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and its consequences, which caused significant distress among the people of Poland. A
study conducted in May 2020 has shown that 69% of Poles are ‘very’ (26%) or ‘a little’ (43%)
scared of contracting the coronavirus, whereas only 28% had declared that they are ‘rather’
(19%) or ‘not at all” (9%) afraid of it [4].

Stress caused by both the imposed restrictions and the fear of contracting the disease
can significantly alter people’s lifestyles [5], including eating behaviors. It should be
emphasized that in situations where contracting a disease becomes a serious concern,
proper nutrition becomes particularly important due to its importance for the body’s
immunity [6-9].

Stress may affect the amount of food consumed as well as the attitude towards eating
and the quality of the diet. As early as the 1990s, Greeno and Wing [10] noticed that,
depending on the individual characteristics and predisposition, stress may cause either
an increase or a decrease in food consumption. This observation has been confirmed in
other studies [11-13]. It was also noted that people affected by stress feel less desire or
motivation to eat and do not enjoy eating [14]. Increases in abnormal dietary behaviors
under stressful circumstances have also been found [15]. Many studies [13,16-18] have
shown that increased stress levels are linked not only to unhealthy eating patterns but also
to the poor quality of the food consumed.

Previous studies also indicate the effect of forced isolation on eating behavior. Lock-
down has a profound impact on food access [3], choice of places for grocery shopping and
planning purchases [19,20], and spending on food products [21,22]. Being confined to one’s
home directly affects their lifestyle, extending to patterns of physical activity, structure, and
the amount of food consumed [23]. People in isolation are prone to developing irregular
eating patterns and snacking frequently, which in turn can lead to a higher caloric intake
and increase the risk of obesity [24].

Much research was undertaken in 2020 on eating behavior during the COVID-19
pandemic, and all of them show changes, although their results are sometimes conflicting.
Celik and Dane [25] noticed that as a result of the pandemic, food preference has changed
from “cost and health” to “quality and health”, and consumers’ interest in fruit and
vegetable consumption has increased. Similarly, in a study conducted in China Luo et al.
noticed that during this public emergency, almost 80% of participants changed their dietary
habits, including increasing vegetables, fruit, and water intake, and reducing sugary drinks
and snacks [26]. According to the results of research conducted by PiSot et al. [27] in nine
European countries, during restriction measures as a result of the Covid-19 pandemic,
more regular meals, larger meal sizes, less unhealthy food, and lower alcohol consumption
was noted. Zupo et al. [28], after analyzing the results of 12 studies, noticed a rise in
carbohydrate source consumption, especially those with a high glycemic index, as well as
more frequent snacks. Higher consumption of fruits and vegetables, and protein sources,
particularly pulses, was also recorded. Data concerning the consumption of junk foods
lacked consistency, while there was a decrease in alcohol intake and fresh fish and seafood
consumption.

There are many factors that can influence nutritional behavior during the Covid-19
pandemic, however, two of them, namely fear of getting sick and mandatory isolation,
seem to be the most important. The aim of this study was to examine if there is a connection
between fear of contracting Covid-19 and adherence to isolation rules, and whether, and to
what extent, these two factors affected Polish adults’ nutritional behaviors.

Based on the literature information, as well as authors” observations and experiences,
five research hypotheses were formulated:

1. There is a relationship between the level of fear of contracting Covid-19 and the
degree to which isolation rules are being observed.

2. The group with the highest fear level and isolation adherence consists predominantly
of women, as well as young and elderly people.

3. The changes in eating behavior concern such areas as food purchases, eating patterns,
and type of food product consumed.
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4.  The greatest changes in all of the analyzed areas of eating behavior occur in the group
exhibiting the highest fear level and isolation adherence.

5. The most positive changes, from the health point of view, occur in the group exhibiting
the highest fear level and isolation adherence.

2. Materials and Methods

The research was carried out from 20 March to 30 May 2020 on a sample of 926 adults
(the characteristics of the study sample are displayed in Table 1).

Table 1. Study population and isolated cluster characteristics including fear of getting sick and compliance with isolation rules.

Variable Level of Variable Total MER * FFR * NFFR * p-Value Cramer V
n/% 926/100 400/43.2 352/38 174/18.8
C i ith I definitely follow the rules 367 95/23.8 271/77.0 1/0.6

,Omlp tance Vl"” I rather follow the rules 385 303/75.7 80/22.7 2/1.1 <0.0001 0.80
isolation rules I rather or do not follow the rules 174 2/0.5 1/0.3 171/98.3
I'am very afraid of getting sick 373 2/0.5 350/99.4 21/12.1

Fear of getting sick I am a bit afraid of getting sick 431 365/91.2 1/0.3 65/37.4 <0.0001 0.77
I am not afraid of getting sick 122 33/8.3 1/0.3 88/50.5

* FFR—Fearing and following the isolation rules, MFFR—Moderately fearing and following the isolation rules, NFFR—Not fearing and
following the isolation rules. Chi-square test of independence, p-value < 0.05—differences between groups are significant.

2.1. Data Collecting

For collecting data, the snowball method was used. Based on the personal contacts of
the authors, the initial group of respondents, consisting of 50 adult people (not suffering
from COVID-19 or having been quarantined), was created. The group was analogous to
the structure of the Polish population in terms of gender (women 52%, men 48%) and
age (18-25 years old 12%, 26-35 years old 20%, 36—45 years old 18%, 46-55 years old 14%,
56-65 years old 18%, and 65 years old 18%). The respondents from the initial group also
participated in the pilot test and validation of the research questionnaire. The validation
process was carried out with the use of the Cronbach alpha reliability test (the o« Cronbach’s
coefficient was 0.82). The initial group members were asked to share the study link to
persons who were, according to the sender’s knowledge, not suffering from COVID-19 or
were not quarantined. The link was shared through social media, such as Facebook, and
WhatsApp, and by personal contacts of the initial group members.

2.2. Research Questionnaire

The research questionnaire was created using the Google Forms web survey platform.
A brief description of the study and its aim and the declaration of anonymity and confiden-
tiality were given to the participants before the start of the questionnaire. Respondents did
not provide their names or contact information (including the IP address) and could finish
the survey at any stage. The answers were saved only by clicking the “submit” button after
filling out the questionnaire.

The questionnaire consisted of three sections. The first one was based on the col-
lection of socio-demographic data of the respondents including characteristics such as
gender, age, education, place of residence, income, and professional activity during the
COVID-19 pandemic.

The second part of the questionnaire contained two questions—the question about
the fear of getting infected (on a 3 point scale: 1—I am very afraid of getting sick, 2—I am
afraid of getting sick, 3—I am not afraid of getting sick) and the question about compliance
with the restriction introduced (on a 3 point scale: 1—I definitely follow the isolation rules,
2—1I rather follow the isolation rules, 3—I do not follow the isolation rules).

The third part of the questionnaire contained three questions regarding changes in
nutritional behaviors of consumers during a pandemic. They concerned such aspects as:
changes in the organization of food purchases (6 items in positional scale from 1—much
less often to 5—much more often), changes in eating patterns (5 items on a positional
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scale from 1—much less to 5—much more), and changes in the level of consumption of
16 groups of food products, alcoholic beverages and supplements (on the positional scale
from 1—I consume much less to 5—I consume much more).

2.3. Statistical Analysis

Spearman’s correlation was used to determine the strength of the association between
the level of fear of contracting Covid-19 and the degree of adherence to isolation.

The cluster analysis was carried out based on the means of the answers to questions
about the fear of getting infected and compliance with the restriction introduced. The
hierarchical method was used to isolate the clusters. The number of clusters was chosen
based on the dendrogram and pseudo-F and pseudo-T2 statistics. Chi-square independence
test was used to evaluate significant differences among identified clusters.

The information obtained as a result of the answers to the questions from parts 1 and
3 of the questionnaire was used for profiling the respondent clusters. Chi-square analysis
was used to determine significant differences between categorical variables (p < 0.05). All
calculations were made using the SAS 9.4 statistics package (SAS Institute, Cary, NC, USA).

A flowchart describing the research conception and methodology is presented in Figure 1.

LITERATURE
REVIEW

DATA
COLLECTION

DATA
ANALYSIS

RESULTS
REPORTING

Figure 1. Research conception and methodology.
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3. Results

Correlation analysis showed a strong connection (R = 0.58481, p < 0.0001) between the
level of anxiety of contracting Covid-19 and the degree of adherence to isolation.
As a result of the cluster analysis, three accurately separated clusters were obtained:

1.  Fearing and following the rules (FFR, N = 352, 38%)—persons who are very afraid of
getting sick and follow the safety rules most strictly.

2. Moderately fearing and following the rules (MFFR, N = 400, 43.2%)—persons who
are moderately afraid of getting sick and rather follow the safety rules.

3.  Not fearing and not following the rules (NFFR, N = 174, 18.8%)—persons who are
least afraid of getting sick and rather or do not follow the rules (Table 1).

3.1. Socio-Demographic and Economic Characteristics of the Study Population and Isolated Clusters

The results of the descriptive statistical analysis indicated that in the sample of
926 respondents, the majority were female (75.1%). In terms of age, the most numerous
group consisted of respondents aged 26-35 years old (23.3%), while older groups of
respondents were the least numerous (5665 years old—12.7%, over 65 years old—7.7%).
Other groups were represented by approximately 19% of the respondents. Most consumers
had a high school diploma (66.9%). Nearly half of the respondents (48.5%) lived in large
cities, and 20% in rural areas. Slightly more than half of the respondents (51.2%) earn up to
PLN 3 000 (670 Euro), while the rest reported a higher income. The most numerous group
of respondents during pandemic worked or studied remotely (35.2%), 20.4% declared
that they partially work or study remotely, 19.6% worked or studied as before, 16.4%
did not work or studied as earlier, and 8.4% did not work or studied as a result of the
pandemic outbreak.

Socio-demographic analysis of the identified clusters showed that the FFR group,
compared to the general population, included a higher percentage of women, people
aged 3645 and 46-55 years, and those with a University degree. This group also had
a higher percentage of large city residents, reporting an income of PLN 3001-4000 and
above, as well as people who did not work or study before the pandemic. The MFFR
group had a relatively higher percentage of people aged 26-35 years, who lived in small
towns, earned PLN 2001-3000 and less, as well as respondents who declared working or
studying remotely or partially remotely. The NFFR group, in turn, was found to include a
higher percentage of men than the general population, as well as people from the youngest
age groups and those with primary and secondary education. The NFFR group also had
more residents of rural areas, earning PLN 2001-3000, and people who declared that they
worked or studied as before, or did not work/study as a result of the pandemic. In terms
of age, this group had a higher percentage of young people aged 26-35 years, but also a
larger share of the oldest respondents (Table 2).

Table 2. Study population and isolated cluster characteristics including socio-demographic and economic features.

Specification Total FFR * MFFR NFFR p
Gender
Woman 75.05 83.52 73.25 62.07 0.0001
Man 2495 16.48 26.75 37.93 <0-
Age
18-25 y.o. 18.79 15.63 21.00 20.11
26-35y.o. 23.33 21.31 23.75 26.44
3645 y.o. 18.68 23.30 14.25 19.54 0.0001
46-55 y.o. 18.79 24.43 19.00 6.90 <b-
56-65 y.o. 12.74 8.81 18.00 8.62
over 65 y.o. 7.67 6.53 4.00 18.39
Place of residence
Rural area 20.73 19.89 17.50 29.89
Town up to 10,000 people 11.45 9.38 14.25 9.20 0.0001
Town between 10,000 and 500,000 people 19.33 16.76 20.25 22.41 <0

City over 500,000 people 48.49 53.98 48.00 38.51
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Table 2. Cont.
Specification Total FFR * MFFR NFFR P
Income

Up to PLN 2000 (448€) ** 21.16 21.03 22.25 19.96

PLN 2001-3000 (449-673€) 30.02 22.44 35.50 34.06 0.0001

PLN 3001-4000 (674-897€) 24.30 32.39 19.75 22.99 <t
Over PLN 4000 (897€) 24.52 24.16 22.50 22.99
Education

Primary/vocational 3.89 2.84 2.50 9.20

Secondary 29.27 25.28 30.75 33.91 <0.0001
Higher 66.85 71.88 66.75 56.90

Professional activity during the COVID-19 pandemic

I work/study as before (no changes) 19.55 12.50 19.25 34.48
Iwork/study remotely 35.21 36.65 40.25 20.69

I partially work/study remotely 20.41 20.17 21.25 18.97 <0.0001
I do not work/study during the pandemic 8.42 7.10 8.25 11.49
I do not work/study as before (no changes) 16.41 23.58 11.00 14.37

* FFR—Fearing and following the rules, MFFR—Moderately fearing and following the rules, NFFR—Not fearing and not following the rules.
** Euro exchange rate at the National Bank of Poland on 30 September 2020. Chi-square test of independence, p-value < 0.05—differences

between groups are significant.

3.2. Changes in Food Purchases

Across all study groups, an increase in the tendency to plan shopping, make large
purchases, and stock up on food, a slight increase in online purchases, and a decline in
interest to buy at stalls and markets were found. Statistically significant differences were
discovered between the identified clusters concerning all analyzed aspects of shopping
behavior. Representatives of the FFR cluster made large purchases, bought food in small
shops and online, planned their grocery shopping and stocked up on food more often
than other respondents, and were less likely to buy at stalls or markets. The MFFR cluster
exhibited the least profound changes in their shopping habits. Compared to other clusters,
they were slightly less likely to purchase food in small shops but bought at markets more
often. In turn, the NFFR group were less likely to make large purchases and shop for
groceries online. They also showed a relatively low increase in the careful planning of food
purchases (Figure 2).

3.3. Changes in Eating Patterns

The analysis of changes in eating habits in the general study population showed that
almost one-third of the respondents reported a decrease in the quantity of food consumed,
and a similar percentage declared an increase. No statistically significant differences in
this matter between the identified clusters were found. More than half of the respondents
reported eating more regularly, including almost 60% of the FFR cluster and only 35% of
the NFFR cluster, who in turn reported a less regular eating pattern more often than other
participants. Frequency in food consumption changed to the greatest extent for the FFR
group, i.e.,35.5% of them declared an increase and 43.8% a decrease in eating frequency.
Relatively large changes in this aspect were also found in the NFFR group, while the MFFR
cluster showed the least change. A decrease in diversity of the diet was reported most
often by respondents from the NFFR cluster, whereas representatives of FFR and MFFR
clusters were more likely to declare an increase in this area. Quality of nutrition started
to play a less significant role to the NFFR cluster, the MFFR group declared paying more
attention to this matter since the beginning of the pandemic. The FFR cluster showed the
least change in this area (Figure 3).

3.4. Changes in the Level of Food Product Consumption

The most significant changes in consumption levels across all study groups (less
than 30% of ‘3—mno changes’ marks) were recorded in cases of products such as alcoholic
beverages, sweets, animal fats, vegetables, and dietary supplements. The largest increase in
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consumption (over 50% of ‘4’ and ‘5" marks) was recorded for sweets, animal fats, alcoholic
beverages, and dietary supplements, whereas a significant increase (over 30% of ‘4" and *5’
marks) was found in case of fruits, vegetables, eggs, mineral water, and cereal products.
On the other hand, the biggest decrease in consumption (over 50% of ‘1" and ‘2" marks)
affected snacks, while significant decreases (over 30% of 1" and ‘2" marks) were recorded
for vegetables, soft drinks, and alcoholic beverages. Between the identified clusters, a
statistically significant variation of changes in consumption was recorded for all of the

analyzed food products, except for vegetables.
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Figure 2. Changes in food purchases. FFR—Fearing and following the rules, MFFR—Moderately
fearing and following the rules, NFFR—Not fearing and not following the rules. The direction of
changes: 1—much less often, 2—less often, 3—no changes, 4—more often, 5—much more often.
Statistically significant in the chi-square test at: *** < 0.0001
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Figure 3. Changes in eating patterns. FFR—Fearing and following the rules, MFFR—Moderately
fearing and following the rules, NFFR—Not fearing and not following the rules. The direction of
changes: 1—much less, 2—less, 3—no changes, 4—more, 5—much more, Statistically significant in
the chi-square test at: *** < 0.0001.

The highest intensity of changes in consumption (lowest percentage of ‘3" marks) was
found in the FFR cluster. Moreover, this group declared an increase in consumption of
all the analyzed food products more often than other clusters, except for alcoholic bev-
erages, animal fats, meat, juices, vegetables, and potatoes. They also showed the largest
decrease in the consumption of animal fats, alcoholic beverages, snacks, soft drinks, dairy
products, potatoes, and vegetable oils. The MFFR cluster exhibited the highest stability of
consumption for most of the products, except for beverages (mineral water, soft drinks,
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juice, alcohol) and dietary supplements. This group also had the highest percentage of
declared decrease in eggs, meat, fish, juice, and dietary supplement consumption, and an
increase in sweets and animal fats. The NFFR cluster exhibited a relatively higher stabil-
ity of beverage (mineral water, soft drinks, juice) and dietary supplement consumption.
Compared to other clusters, the NFFR was found to include a larger percentage of people
who had limited their consumption of cereal products, fruits, sweets, and sugar, as well
as a higher percentage of respondents that declared increased consumption of alcoholic

beverages (Figure 4A-C).
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Figure 4. (A-C). Changes in the level of food product consumption, alcoholic beverages, and dietary
supplements. FFR—Fearing and following the rules, MFFR—Moderately fearing and following
the rules, NFFR—Not fearing and not following the rules. The direction of changes: 1—much less,
2— less, 3—no changes, 4—more, 5—much more. Statistically significant in the chi square test at:
*** <0.0001, ** < 0.01, * < 0.05.
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4. Discussion

The study was an attempt to find out if, and to what extent, fear of contracting COVID-
19 and abiding by the restrictions introduced affected eating behaviors of Polish adults
during the first wave of the Covid-19 pandemic.

A close association was found between fear of contracting Covid-19 and compliance
with the isolation rules, providing positive verification of hypothesis 1.

Through cluster analysis, three consumer groups were identified: fearing and fol-
lowing the rules (FFR), 38% of the general studied population; moderately fearing and
following the rules (MFFR), 43.2%; not fearing and not following the rules (NFFR), 18.8%.

The identified clusters were diverse in terms of gender, age, place of residence, educa-
tion, income, and professional activity during the pandemic. The FFR cluster was found to
include a higher percentage of women, middle-aged people, respondents with a university
degree, large city residents, people with higher income, as well as respondents who did
not work or study either before or during the pandemic. Among the MFFR, there were
relatively more people aged 56-65 years, small-town residents with lower income, as well
as respondents who declared working/studying remotely or partially remotely. The NFFR
cluster had a higher percentage of men and both the youngest and oldest study participants,
as well as respondents with primary and secondary education, rural area residents, people
with medium income, and those declaring that their work or studies were unaffected by
the pandemic, or stopped by it altogether. The results of the study only partially confirmed
the assumptions contained in hypothesis 2, regarding a greater share of women, as well as
young and older people in the group with the highest fear level and isolation compliance.

Obtained results confirm the fact, also noted in other studies, that women exhibit a
higher level of anxiety both during the pandemic [27] and in other stressful life events [28,29],
as well as are more inclined to care about their health [30]. The conducted study also
confirms an observation from prior research [31], that education level and place of residence
affect attitudes toward the pandemic. Contrary to expectations, the oldest age group and
male respondents were less likely to experience anxiety, even though these factors are
linked to a higher mortality rate [32]. The results differ from the outcome of a previous
study [31], according to which pandemic-related stress affects young people the most.

Analysis of the impact of attitudes towards the COVID-19 pandemic on eating behav-
iors explored such aspects as: food purchases, eating patterns, and the level of consumption
for specific food products. Statistically significant differences between the isolated clusters
were recorded in all of these areas, which confirms hypothesis 3.

The FER cluster was found to make large grocery shopping more frequently, buy in
small shops and online more often and less frequently at markets. They planned their
shopping more carefully and were more likely to stock up on food. This group also
exhibited the largest increase in eating regularity, as well as the biggest changes (both
increase and decrease) in terms of frequency of eating meals and diversity thereof. The FFR
cluster also declared the greatest intensity of changes in the level of consumption of all
analyzed food products, including both the largest increase in their consumption (except
for alcoholic beverages, animal fats, meat, juices, vegetables, and potatoes) and the biggest
decrease in consumption of such products as dairy, vegetables, and animal fats, snacks,
alcoholic beverages, and soft drinks.

The MFFR group reported the smallest changes in grocery shopping organization,
a relatively high increase in care for the quality of nutrition, and a greater diversity of
meals. This cluster was also found to exhibit the greatest stability of consumption for most
food products, except for beverages (mineral water, soft drinks, juice, alcoholic beverages)
and dietary supplements. Members of this group limited largely their consumption of
eggs, meat and fish, juice, and dietary supplements, but increased their sweets and animal
fats intake.

People in the NFFR cluster were less likely to plan their grocery shopping and make
large purchases or shop online less often. This group more often declared a decrease in
regularity of their meals, as well as a lesser diversity of their diet and paying less attention
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to the quality of nutrition. They showed relatively higher stability of beverage and dietary
supplements consumption, a significant increase in consumption of alcoholic beverages,
and a decline in consumption of cereal products, fruit, sweets, and sugar.

These differences in changes in nutritional behavior between the clusters confirm
hypothesis 4, namely that the greatest changes in eating behavior occur in the group of
those with the highest fear level and compliance with isolation rules.

Due to the particular approach this study takes toward the issue, the obtained results
can be only partially compared to the results of previous research on changes in nutritional
behavior during the Covid-19 pandemic. Nevertheless, the results do confirm an increased
likelihood of making large purchases, planning shopping more carefully, and stocking up
on food, found also by Jribi et al. [19], as well as an increased interest in online shopping
noticed previously by Jung et al. [20].

Results of the study show that people most afraid of the disease and most compliant
with the isolation rules (and presumably experiencing the highest stress levels) exhibit the
highest polarization of changes in nutritional behaviors. This kind of ‘bipolar” reaction to
stress has also been observed in other studies [11-13].

Many studies [13,15-18] highlight the link between stress and intensification of behav-
iors, contributing to a bad diet. This study only partially confirmed this connection, even
though the greatest increase in consumption of sweets, sugar, snacks, and soft drinks was
noted in the FFR group, but its members also declared the largest decrease in the intake of
some of the previously mentioned products (snacks, soft drinks), as well as in consumption
of animal fats and alcoholic beverages.

Existing studies on changes in nutritional behavior during the Covid-19 pandemic [23-25]
proved that the pandemic has triggered a more health-conscious approach to nutrition. This
study confirmed this observation only partially. Admittedly, an increased consumption
was observed for products beneficial to health (e.g., vegetables, fruits, mineral water) but it
was coupled with a higher intake of sweets, sugar, animal fats, alcoholic beverages, and
diet supplements, which, according to many studies [33-37], may have a negative impact
on health.

As can be seen from the above considerations, the obtained results do not allow for
unambiguous verification of hypothesis 5.

5. Limitations and Further Research

Two main limitations of the conducted study can be noticed. The first one concerns
the methodology. The study was carried out using the online survey method, because of
specific conditions during the pandemic, as remote data collection using social networks is
feasible and necessary in such cases [38].

The respondents were recruited using the snowball method, which is not a random
one. However, the authors wanted to reach out to people who were not suffering from
COVID-19 or were not quarantined, and it would be an ethical abuse to mention this
in the survey questionnaire. It was also assumed that social interactions between study
participants would oblige them to provide truthful answers. Unfortunately, the way of
the sample selection does not allow for full control of its structure, and the methods of
the questionnaire sharing eliminate people with limited Internet skills or Internet access
from the response base. For these reasons, respondents were predominantly women,
young persons, and people with higher education. Because the study sample was not
representative of the Polish adult population, the results of this study cannot be generalized.

The second limitation concerns the way of determining changes in eating behavior,
i.e., this study did not attempt to determine the absolute value of declared changes, and
only their direction, which can be considered a general and preliminary recognition of
the problem.

In the authors’ opinion, the matter of the impact of the Covid-19 pandemic on nutri-
tional behaviors ought to be subjected to further studies, which should focus on a more
precise determination of the scale of changes and their possible consequences to health. It
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would also be worthwhile to compare the reactions of Poles with those of other nations
and determine how long the changes in eating behavior observed in the study will last.

6. Conclusions

The results of the study show a close relationship between the level of fear of contract-
ing Covid-19 and the degree to which isolation rules are followed. A significant influence
of both these factors on eating behavior was also noticed.

It was stated that the group of respondents most afraid of contracting the disease and
who followed the isolation rules most strictly, changed their eating behaviors the most ¢
both in terms of food purchasing, eating habits (excluding diversity and quality of diet),
and food product consumption. The greatest stability in the majority of the analyzed areas
of nutritional behaviors was observed in the group moderately afraid of Covid-19 infection
and moderately abiding by the isolation rules. The group declaring the lowest level of fear
and the lowest compliance with the isolation rules has shown the greatest decrease both in
regularity and quality of their meals. This group also exhibited a significant increase in the
consumption of alcoholic beverages.

These results can be useful in the decision making process when introducing re-
strictions or managing information. They also point to the need for extensive nutritional
education focused on explaining the relationship between nutrition and health during
a pandemic.

Author Contributions: Conceptualization, I.K., Methodology, I.K. and J.G.; Software, ].G.; Validation,
LK. and ].G.; Formal Analysis, ].G.; Investigation, L.K.; Resources, I.K.; Data Curation, LK.; Writing—
Original Draft Preparation, I.K.; Writing—Review & Editing, ].G.; Visualization, J.G.; Supervision,
LK. Both authors reviewed and edited the final manuscript. Both authors have read and agreed to
the published version of the manuscript.

Funding: The writing of this paper received no direct external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by The Ethics Committee of Scientific Research with Human
Participation of the Institute of Human Nutrition Sciences, Warsaw University of Life Sciences
(resolution No. 03/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Principles of data transparency have been respected. The survey
questionnaire and coded survey data are available by request to corresponding author.

Acknowledgments: We express our sincere gratitude to the participants for contributions to the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Asmundson, G.J.; Taylor, S. Coronaphobia: Fear and the 2019-nCoV outbreak. J. Anxiety Disord. 2020, 70, 102196. [CrossRef]

2. Mertens, G; Gerritsen, L.; Duijndam, S.; Salemink, E.; Engelhard, .M. Fear of the coronavirus (COVID-19): Predictors in an
online study conducted in March 2020. J. Anxiety Disord. 2020, 74, 102258. [CrossRef]

3.  Naja, F; Hamadeh, R. Nutrition amid the COVID-19 pandemic: A multi-level framework for action. Eur. J. Clin. Nutr. 2020, 74,
1117-1121. [CrossRef] [PubMed]

4.  Cybulska, A.; Pankowski, K. Zycie Codzienne w Czasach Zarazy—Komunikat z Badan. Available online: https:/ /www.cbos.pl/
SPISKOM.POL/2020/K_060_20.PDF (accessed on 22 January 2021).

5. Chopra, S,; Ranjan, P; Singh, V.; Kumar, S.; Arora, M.; Hasan, M.S.; Kasiraj, R.; Suryansh; Kaur, D.; Vikram, N.K,; et al. Impact of
COVID-19 on lifestyle-related behaviours- a cross-sectional audit of responses from nine hundred and ninety-five participants
from India. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 2021-2030. [CrossRef]

6.  Cunningham-Rundles, S.; McNeeley, D.F,; Moon, A. Mechanisms of nutrient modulation of the immune response. J. Allergy Clin. Immunol.
2005, 115, 1119-1128. [CrossRef]

7. Ramos, R.V.; Martinez-Carrillo, B.E.; Aranda-Gonzalez, I.I; Guadarrama, A.L.; Pardo-Morales, R.V,; Tlatempa, P; Jarillo-Luna,
R.A. Diet, exercise and gut mucosal immunity. Proc. Nutr. Soc. 2010, 69, 644-650. [CrossRef]

8.  Gleeson, M.; Nieman, D.C.; Pedersen, B.K. Exercise, nutrition and immune function. J. Sports Sci. 2004, 22, 115-125. [CrossRef]


http://doi.org/10.1016/j.janxdis.2020.102196
http://doi.org/10.1016/j.janxdis.2020.102258
http://doi.org/10.1038/s41430-020-0634-3
http://www.ncbi.nlm.nih.gov/pubmed/32313188
https://www.cbos.pl/SPISKOM.POL/2020/K_060_20.PDF
https://www.cbos.pl/SPISKOM.POL/2020/K_060_20.PDF
http://doi.org/10.1016/j.dsx.2020.09.034
http://doi.org/10.1016/j.jaci.2005.04.036
http://doi.org/10.1017/S0029665110002533
http://doi.org/10.1080/0264041031000140590

Int. J. Environ. Res. Public Health 2021, 18, 1631 12 of 12

10.
11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

Amar, S.; Zhou, Q.; Shaik-Dasthagirisaheb, Y.; Leeman, S.E. Diet-induced obesity in mice causes changes in immune responses
and bone loss manifested by bacterial challenge. Proc. Natl. Acad. Sci. USA 2007, 104, 20466-20471. [CrossRef]

Greeno, C.G.; Wing, R.R. Stress-induced eating. Psychol. Bull. 1994, 115, 444. [CrossRef] [PubMed]

Stone, A.A.; Brownell, K.D. The stress-eating paradox: Multiple daily measurements in adult males and females. Psychol. Health
1994, 9, 425-436. [CrossRef]

Weinstein, S.E.; Shide, D.J.; Rolls, B.J. Changes in Food Intake in Response to Stress in Men and Women: Psychological Factors.
Appetite 1997, 28, 7-18. [CrossRef]

Oliver, G.; Wardle, ].; Gibson, E.L. Stress and Food Choice: A Laboratory Study. Psychosom. Med. 2000, 62, 853-865. [CrossRef] [PubMed]
Macht, M. Characteristics of Eating in Anger, Fear, Sadness and Joy. Appetite 1999, 33, 129-139. [CrossRef] [PubMed]
Devonport, T.].; Nicholls, W.; Fullerton, C. A systematic review of the association between emotions and eating behaviour in
normal and overweight adult populations. J. Health Psychol. 2017, 24, 3-24. [CrossRef] [PubMed]

Anton, S.D.; Miller, PM. Do Negative Emotions Predict Alcohol Consumption, Saturated Fat Intake, and Physical Activity in
Older Adults? Behav. Modif. 2005, 29, 677-688. [CrossRef] [PubMed]

Cardi, V.; Leppanen, J.; Treasure, J. The effects of negative and positive mood induction on eating behaviour: A meta-analysis
of laboratory studies in the healthy population and eating and weight disorders. Neurosci. Biobehav. Rev. 2015, 57, 299-309.
[CrossRef] [PubMed]

Van Strien, T.; Gibson, E.L.; Bafios, R.; Cebolla, A.; Winkens, L.H. Is comfort food actually comforting for emotional eaters? A
(moderated) mediation analysis. Physiol. Behav. 2019, 211, 112671. [CrossRef]

Jribi, S.; Ben Ismail, H.; Doggui, D.; Debbabi, H. COVID-19 virus outbreak lockdown: What impacts on household food wastage?
Environ. Dev. Sustain. 2020, 22, 3939-3955. [CrossRef]

Jung, H.; Park, M.; Hong, K.; Hyun, E. The Impact of an Epidemic Outbreak on Consumer Expenditures:An Empirical Assessment
for MERS Korea. Sustainability 2016, 8, 454. [CrossRef]

Durante, K.M.; Laran, J. The Effect of Stress on Consumer Saving and Spending. ]. Mark. Res. 2016, 53, 814-828. [CrossRef]
Hobbs, M.; Pearson, N.; Foster, PJ.; Biddle, S.J.H. Sedentary behaviour and diet across the lifespan: An updated systematic review.
Br. J. Sports Med. 2014, 49, 1179-1188. [CrossRef] [PubMed]

Celik, B.; Dane, S. The effects of COVID-19 Pandemic Outbreak on Food Consumption Preferences and Their Causes. J. Res. Med.
Dent. Sci. 2020, 8, 169-173.

Luo, Y,; Chen, L.; Xu, E; Gao, X.; Han, D.; Na, L. Investigation on knowledge, attitudes, and practices about food safety and
nutrition in the Chinese during the epidemic of corona virus disease 2019. Public Health Nutr. 2020, 24, 1-22. [CrossRef] [PubMed]
Pisot, S.; Milovanovi¢, I; Simuni¢, B.; Gentile, A.; Bosnar, K.; Prot, F.; Bianco, A.; Lo Coco, G.; Bartoludi, S.; Katovi¢, D. Maintaining
everyday life praxis in the time of COVID-19 pandemic measures (ELP-COVID-19 survey). Eur. ]. Public Health 2020, 30, 1181-1186.
[CrossRef] [PubMed]

Zupo, R.; Castellana, F,; Sardone, R.; Sila, A.; Giagulli, V.A ; Triggiani, V.; Cincione, R.I; Giannelli, G.; De Pergola, G. Preliminary
Trajectories in Dietary Behaviors during the COVID-19 Pandemic: A Public Health Call to Action to Face Obesity. Int. |. Environ.
Res. Public Health 2020, 17, 7073. [CrossRef]

Liu, N,; Zhang, F; Wei, C,; Jia, Y;; Shang, Z; Sun, L.; Wu, L.; Sun, Z.; Zhou, Y.; Wang, Y.; et al. Prevalence and predictors of PTSS
during COVID-19 outbreak in China hardest-hit areas: Gender differences matter. Psychiatry Res. 2020, 287, 112921. [CrossRef]
Kendler, K.S.; Thornton, L.M.; Prescott, C.A. Gender Differences in the Rates of Exposure to Stressful Life Events and Sensitivity
to Their Depressogenic Effects. Am. J. Psychiatry 2001, 158, 587-593. [CrossRef]

McLean, C.P; Anderson, E.R. Brave men and timid women? A review of the gender differences in fear and anxiety. Clin. Psychol.
Rev. 2009, 29, 496-505. [CrossRef]

Bish, A.; Michie, S. Demographic and attitudinal determinants of protective behaviours during a pandemic: A review.
Br. ]. Health Psychol. 2010, 15, 797-824. [CrossRef]

Shevlin, M.; McBride, O.; Murphy, J.; Miller, ].G.; Hartman, T.K,; Levita, L.; Mason, L.; Martinez, A.P.; McKay, R.; Stocks, T.V.A.
Anxiety, Depression, Traumatic Stress, and COVID-19 Related Anxiety in the UK General Population During the COVID-19
Pandemic. BJPsych Open. 2020, 6, €125. [CrossRef]

Wang, W.; Tang, J.; Wei, F. Updated understanding of the outbreak of 2019 novel coronavirus (2019-nCoV) in Wuhan, China.
J. Med. Virol. 2020, 92, 441-447. [CrossRef]

Barendse, W. Should animal fats be back on the table? A critical review of the human health effects of animal fat. Anim. Prod. Sci.
2014, 54, 831-855. [CrossRef]

Trumbo, PR.; Rivers, C.R. Systematic review of the evidence for an association between sugar-sweetened beverage consumption
and risk of obesity. Nutr. Rev. 2014, 72, 566-574. [CrossRef]

Corrao, G.; Bagnardi, V.; Zambon, A.; La Vecchia, C. A meta-analysis of alcohol consumption and the risk of 15 diseases. Prev.
Med. 2004, 38, 613-619. [CrossRef]

Parekh, N.; Deierlein, A. Health Behaviors during the COVID-19 Pandemic: Implications for Obesity. Public Health Nutr. 2020, 23, 1-14.
Or, F; Kim, Y,; Simms, J.; Austin, S.B. Taking Stock of Dietary Supplements” Harmful Effects on Children, Adolescents, and Young
Adults. . Adolesc. Health 2019, 65, 455-461. [CrossRef]

Balanza-Martinez, V.; Atienza—Carbonell, B.; Kapczinski, F.; De Boni, R.B. Lifestyle behaviours during the COVID-19-time to
connect 2020. Acta Psychiatr. Scand. 2020, 141, 399-400. [CrossRef] [PubMed]


http://doi.org/10.1073/pnas.0710335105
http://doi.org/10.1037/0033-2909.115.3.444
http://www.ncbi.nlm.nih.gov/pubmed/8016287
http://doi.org/10.1080/08870449408407469
http://doi.org/10.1006/appe.1996.0056
http://doi.org/10.1097/00006842-200011000-00016
http://www.ncbi.nlm.nih.gov/pubmed/11139006
http://doi.org/10.1006/appe.1999.0236
http://www.ncbi.nlm.nih.gov/pubmed/10447985
http://doi.org/10.1177/1359105317697813
http://www.ncbi.nlm.nih.gov/pubmed/28810437
http://doi.org/10.1177/0145445503261164
http://www.ncbi.nlm.nih.gov/pubmed/15911688
http://doi.org/10.1016/j.neubiorev.2015.08.011
http://www.ncbi.nlm.nih.gov/pubmed/26299807
http://doi.org/10.1016/j.physbeh.2019.112671
http://doi.org/10.1007/s10668-020-00740-y
http://doi.org/10.3390/su8050454
http://doi.org/10.1509/jmr.15.0319
http://doi.org/10.1136/bjsports-2014-093754
http://www.ncbi.nlm.nih.gov/pubmed/25351783
http://doi.org/10.1017/S1368980020002797
http://www.ncbi.nlm.nih.gov/pubmed/32669149
http://doi.org/10.1093/eurpub/ckaa157
http://www.ncbi.nlm.nih.gov/pubmed/32750114
http://doi.org/10.3390/ijerph17197073
http://doi.org/10.1016/j.psychres.2020.112921
http://doi.org/10.1176/appi.ajp.158.4.587
http://doi.org/10.1016/j.cpr.2009.05.003
http://doi.org/10.1348/135910710X485826
http://doi.org/10.1192/bjo.2020.109
http://doi.org/10.1002/jmv.25689
http://doi.org/10.1071/AN13536
http://doi.org/10.1111/nure.12128
http://doi.org/10.1016/j.ypmed.2003.11.027
http://doi.org/10.1016/j.jadohealth.2019.03.005
http://doi.org/10.1111/acps.13177
http://www.ncbi.nlm.nih.gov/pubmed/32324252

	Introduction 
	Materials and Methods 
	Data Collecting 
	Research Questionnaire 
	Statistical Analysis 

	Results 
	Socio-Demographic and Economic Characteristics of the Study Population and Isolated Clusters 
	Changes in Food Purchases 
	Changes in Eating Patterns 
	Changes in the Level of Food Product Consumption 

	Discussion 
	Limitations and Further Research 
	Conclusions 
	References

