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Abstract: Many people’s life situations are changing as a result of restrictions being imposed by
national governments to limit the spread of the virus. These may be associated with additional
factors (emotional or financial, for example) that influence eating behavior and physical activity levels.
Therefore, the aim of this study was to show whether there is a relationship between a changing life
situation during the pandemic and eating behavior as well as physical activity. An online survey was
conducted between 28 April and 16 July 2020 with 921 participants from European countries and
countries outside Europe (South and North America, Australia). An analysis of the obtained results
showed an unfavorable relationship between a change in life situation during the pandemic and
eating behavior as well as physical activity. This was observed mainly among students who returned
to their family homes and respondents whose working hours increased. Students were more likely to
snack between meals (51.13%, p < 0.001) and to consume more sweets (45.11%, p < 0.001) and savory
snacks (30.83%, p < 0.001). Those whose working hours had increased, consumed morefast foods
(13.57%, p < 0.05) during that time. On the other hand, the study results indicated that a change in
life situation during the pandemic can also have a positive impact on eating behavior and physical
activity. This was exhibited by individuals who transitioned to remote working. An improvement in
the regularity of eating (38.86%, p < 0.001) was recorded for this group. The relationship between a
change in life situation and eating behavior was further emphasized by the fact that people whose
life situation had not changed were more likely to declare no change in the regularity of eating
(62.86%, p < 0.001) and snacking (61.71%, p < 0.001). At the same time, they were less likely to exhibit
a higher intake of sweets (22.29%, p < 0.01) and salty snacks (13.14%, p < 0.01). The study results
indicated that a change in the nutritional situation during the pandemic may have had both negative
and positive effects on eating behavior and physical activity. Finding these relationships may help
identify groups that are particularly vulnerable to reduced diet quality and reduced levels of physical
activity. Considering the immunomodulating effects of diets and the fact that physical activity is
essential for maintaining good health, further research in this area is needed.

Keywords: COVID-19; eating behaviors; life situations

1. Introduction

In early January 2020, the Chinese Center for Disease Control and Prevention (CDC)
identified a new coronavirus: SARS-CoV-2. Infections with the new virus led to the devel-
opment of a disease known as “COVID-19”. A few months after the new coronavirus was
identified, the World Health Organization (WHO) declared COVID-19 a pandemic [1,2].

Social distancing policies were among the most effective of the various preventive
measures used to control the spread of the virus. Results of studies conducted during
the SARS-CoV outbreak show that, despite their effectiveness, these measures can also
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have negative consequences. A higher risk of developing depression, post-traumatic stress
disorder, feeling of exhaustion, anger, and sleep disorders are all associated with social
distancing policies and have an impact on diet quality [3].

Adverse effects of the pandemic on eating habits and physical activity may be ex-
acerbated by changes in an individual’s life situation (e.g., the need to change to remote
studying or working, 24-h childcare, reduced income or loss of job). Ingram et al. (2020)
reported that people who lost their jobs during the pandemic were more likely to exhibit un-
healthy eating habits [4]. They also noted higher alcohol consumption among respondents
with 24-h childcare during this period. Phillipou et al. (2020), on the other hand, observed
that physical activity levels decreased for individuals who switched to remote work during
the pandemic [5]. Changing the mode of work or study (in the case of students) to remote
requires more time spent at home. The study results by Nishijima et al. (2020) showed
that more respondents in the group with extended at-home hours experienced an increase
or decrease in total physical activity and eating behavior (snacking, food intake, alcohol
drinking) [6]. Constant et al. (2020) observed that the level of physical activity during
the pandemic was declining. Their research showed that factors such as male sex, living
in urban density, having a garden, financial difficulties, and lack of fear control negative
influences. On the other hand, the results of the study by Constant et al. (2020) showed
that factors can positively affect eating behavior during a pandemic. These include factors
like living with more than two persons, perceived efficacy, and having a terrace [7]. The
research conducted by De Backer et al. (2020) showed that emotional factors may have a
more significant influence on eating behavior in women, while in men, financial factors
are more important [8]. Similar conclusions were drawn by Stanton et al. (2020), who
observed that women are more prone to depression and anxiety during a pandemic, which
translates into a change in lifestyle (including lower levels of physical activity, higher
alcohol consumption). The extent to which emotional factors influence a lifestyle change
may depend not only on gender but also on body weight [9]. Flanagan et al. (2020) showed
that the increase in anxiety scores is more pronounced in people with obesity [10].

Much research on changes to eating behaviors and/or physical activity during the
pandemic considers differences such as gender or age, for example. We already presented
such a relationship in a previously published study on 279 residents of European countries
(Poland, England and Scotland, Spain, Portugal, Italy). It aimed to demonstrate whether
country, gender, age, and place of residence (rural or urban) impacted changes to eating
behaviors and activity levels. In this publication, we present the results for a larger
group of 921 people living not only in Europe but also in Australia and North and South
America. Furthermore, the aim was not to show a relationship between place of residence,
gender, and age and changes in eating behaviors and physical activity levels. The findings
presented in this article address a different issue: the impact of changing life situations
during the pandemic on changes in eating behaviors and physical activity levels. They
attempt to answer the question of how a reduction in business income, round-the-clock
childcare, transition to remote work, changes in working hours, and a return to the family
home (for students) might affect eating behaviors and physical activity levels during
the pandemic.

2. Materials and Methods
2.1. Study Design

An online survey was conducted between 28 April and 16 July 2020 to investigate
the relationship between a change in life situation during the SARS-CoV-2 pandemic and
eating behaviors and physical activity. A specially devised, anonymous questionnaire
was used as the research tool. In addition to the Polish version of the questionnaire,
English, Italian, Spanish, and Portuguese versions were prepared in cooperation with
translators. The snowball sampling method was used to recruit respondents for the
study. Researchers and study participants shared the questionnaire via social media (e.g.,
Facebook, mainly on groups for people living in a particular country, e.g., Poland, England,
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the United States; Instagram, Twitter, LinkedIn). The online survey was conducted in
accordance with national and international legislation and the Declaration of Helsinki.
The K. Marcinkowski Medical University, in Poznan, bioethics committee confirmed the
research does not exhibit traits of a medical experiment. All participants were made aware
of the aims and requirements of the study. They completed a questionnaire using Google
Forms and were not asked for personal data. The responses were then downloaded as a
Microsoft Excel spreadsheet, which ensured their anonymity.

2.2. Participants

There were 921 people (79.70% women and 20.30% men) aged 18 and over who took
part in the survey. People living in Europe, as well as South America, North America, and
Australia, took part in the study. Respondents who answered the questionnaire did not
have to be nationals of the country in question but resided there during the pandemic.
Study participants had to be more than 18 years old. A question in the questionnaire
verified this.

2.3. Measures

The survey questionnaire was made up of sections on sociodemographic data (gender,
age, place of residence), eating behaviors, physical activity, the impact of the pandemic
on the ease of following a weight loss diet started before the pandemic, and change in
the living situation during the pandemic. In the section on eating behaviors, respondents
were asked about changes to the regularity of their meals, snacking, and frequency of
consumption of products with low nutritional values (sweets, savory snacks, fast food,
fried food), alcohol, milk and dairy products, cereal products, eggs, meat, fish, fats (butter,
vegetable oils, margarine), vegetables, fruit, and pulses. Research subjects were also asked
about changes to physical activity levels during the pandemic. Questions were structured
to allow a subjective assessment of changes in this area compared to a pre-pandemic period.
To that end, they included options such as “less/more”, “more frequently/less frequently”,
or “no changes”. The questionnaire also included a question about changes to one’s life
situation during the pandemic. Respondents could select responses such as “reduction

in business income”, “24/7 childcare”, “transition to remote work”, “increased working
/AT /AT

hours”, “reduced working hours”, “returning to the family home” (for students) and “the
pandemic has not affected any aspect of my life”.

2.4. Statistical Analyses

Calculations were performed using StatSoft’s Statistica v. 12 software and Cytel’s
StatXact v. 9.0.0. An « = 0.05 significance level was adopted. Results were considered to be
statistically significant for p < a. The Shapiro-Wilk test was used to test the distribution of
variables for normality. To compare two groups of normally distributed variables with the
same variance, the Student’s t-test was used for unrelated individuals. The Mann-Whitney
test was used where the variables were not normally distributed. To test for dependencies
among categorical variables, the Chi-squared test for independence, Fisher’s exact test,
or the Fisher-Freeman-Halton was applied. In order to verify whether the indicated
relationships did not result from the relationship between sociodemographic factors and
pandemic factors, a log-linear analysis was performed. The statistical significance of the
analyzed interactions was tested with the Pearson chi-square test.

3. Results
3.1. Sociodemographic Data and Information on Changes to Life Situations

There were 921 individuals who took part in the study. The general characteristics
of the study population are shown in Table 1. In the entire sample, 38.00% (n = 350)
transitioned to remote work, 15.20% (n = 140) increased and 16.94% (n = 156) decreased
their working hours, 14.44% (n = 133) returned to the family home (students), 11.62%
(n =107) reported a reduction in business income during the pandemic, 11.29% (n = 104)
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had to provide 24/7 childcare, and for 19.00% (n = 175) the life situation during the

pandemic did not change.

Table 1. General characteristics of the study population.

Variables n (%)
N iotal 921 (100.00)
Country

European countries
non-European countries
South America
North America
Australia
Age
<35 years
>35 years
Gender
female
male

766 (83.17)
155 (16.83)
60 (38.51)
53 (34.16)
42 (27.33)

589 (63.95)
332 (36.05)

734 (79.70)
187 (20.30)

Considering the sociodemographic factors, the relationship between gender, age,
country, and the change in life situation was made. Its results showed that the most
significant differences occurred depending on age. There were statistically significant
differences between the respondents <35 years and >35 years, and reduced business
income (p < 0.05) and 24/7 childcare, transition to remote work, increased working hours,
return to the family home (student), and the answer whose respondents declared that their
life situation had not changed (p < 0.01). The results are shown in Table 2.

Table 2. Change in life situation acc. to country, gender, and age.

Red.uced 2a/7 Transition Increa.sed Decrea.sed tﬁ:t;:;;fy HZST\II;?XifefI:cltce d
Business Childcare to Remote Working Working Home Anv A t of
Income Work Hours Hours y Aspect o
(Student) My Life
All 11.62% 11.29% 38.00% 15.20% 16.94% 14.44% 19.00%
Country (n=107) (n=104) (n =350) (n = 140) (n =156) (n=133) (n=175)
European 10.05% ** 11.10% 39.16% 14.49% 16.06% 16.32% ** 19.32%
countries (n=77) (n=85) (n =300) (n=111) (n=123) (n =125) (n =148)
non-European 19.35 ** 12.26% 32.26% 18.71% 21.29% 5.16% ** 17.42%
countries (n=30) (n=19) (n =50) (n=29) (n=33) (n=28) (n=27)
Gender
10.63% 12.67% * o 15.12% 15.12% * 16.35% * 18.53%
female (n=78) (n=o3)  S&15%@80) gy (n=111) (n = 120) (n = 136)
15.51% 5.88* 37.43% 15.51% 24.06 * 6.95% * 20.86%
male (n =29) (n=11) (n = 70) (n =29) (n = 45) (n=13) (n =39)
Age
<35 years 9.17% * 7.47% ** 42.78% ** 16.81% 15.45% 22.24% ** 15.62% **
(n=54) (n=44) (n=252) (n=99) n=91) (n=131) (n=92)
>35 years 16.01% * 18.13% ** 29.31% ** 12.39% 19.64% 0.60% ** 25.08% **
(n=53) (n = 60) n=97) (n=41) (n=65) n=2) (n=83)

* Significant differences, p-value < 0.05 ** Significant differences, p-value < 0.01.

3.2. Meal Consumption Regularity

The regularity of eating meals increased among 41.46% of people whose working
hours decreased during the pandemic. Such a change was observed in 31.70% (p < 0.01)
of the other respondents. The work mode was also significant, with 38.86% of those who
switched to remote working indicating that the regularity of their meals had improved.
The same was true for was 28.72% (p < 0.01) of those who did not change their work mode.
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Another factor with a positive impact on meal regularity was a return to the family home
for students. Increased regularity was declared by 46.62% of students compared to 30.20%
among other respondents (p < 0.001).

For people whose life situations did not change during the pandemic, no change in
meal regularity was observed by 62.86%. Of the sample, 42.63% (p < 0.001) stated that their
life situations had changed. The results are shown in Table 3.

Table 3. Changes to meal consumption regularity acc. to life situation during the pandemic.

No Change I Eat Meals Less I Eat Meals More p
Regularly Regularly
reduced business income 51.40 % (n = 55) 14.95% (n = 16) 33.64% (n = 36)
other respondents 45.82% (n = 373) 21.74% (n = 177) 32.43% (n = 264) >0.05
24/7 childcare 44.23% (n = 46) 26.92% (n = 28) 28.85% (n = 30)
other respondents 46.76% (n = 382) 20.20% (n = 165) 33.05% (n = 270) >0.05
transition to remote work 39.43% (n = 138) 21.71% (n = 76) 38.86% (n = 136) .
other respondents 50.79% (n = 290) 20.49% (n = 117) 28.72% (n = 164) <0.01
increased working hours 42.86% (n = 60) 27.14% (n = 38) 30.00% (n =42)
other respondents 47.12% (n = 368) 19.85% (n = 155) 33.03% (n = 258) >0.05
decreased working hours 39.10% (n = 61) 17.95% (n = 28) 42.95% (n = 67) .
other respondents 47.97% (n = 367) 21.57% (n = 165) 30.46% (n =233) <0.01
return t‘(’stti‘ziiirg‘)ly home 31.58% (n = 42) 21.80% (n = 29) 16.62% (n = 62) 0001+
other respondents 48.89% (n = 386) 20.81% (n = 164) 30.20% (n = 238)
the pandemic had not affected 62.86% (n = o [ _ o [
) 86% (n = 110) 18.86% (n = 33) 18.29% (n = 32)
any aspect of my life
other respondents 42.63% (n = 318) 21.45% (n = 160) 35.92% (n = 268) <0.001 *

* Significant differences.

In order to check whether the indicated relationships did not result from the relation-
ship between sociodemographic factors, a log-linear analysis was performed. The results
showed that there was still a significant statistical relationship between the regularity of
consuming meals and transition to remote work and decreased working hours (p < 0.01),
return to the family home (students) (p < 0.05), and no change in life situations during a
pandemic (p < 0.001).

3.3. Snacking

More than half (51.13%) of the students who returned to the family home declared
that they started snacking between meals (p < 0.001). Those whose life situation did not
change during the pandemic mostly (61.71%) said that the regularity of their meals did
not change either. Respondents whose life situation had changed accounted for 42.36%
(p < 0.0001). The results are shown in Table 4.

Table 4. Changes to snacking acc. to life situation during the pandemic.

No Change I Stopped Snacking I Started Snacking p

reduced business income
other respondents
24/7 childcare
other respondents
transition to remote work
other respondents
increased working hours
other respondents
decreased working hours
other respondents
return to the family home
(students)

44.86% (n = 48)

12.15% (n = 13)

42.99% (n = 46)

46.19% (n = 376) 15.48% (n = 126) 38.33% (n = 312) >0.05
42.31% (n = 44) 14.42%(n = 15) 43.27% (n = 45)
46.51% (n = 380) 15.18% (n = 124) 38.31% (n = 313) >0.05
42.29% (n = 148) 17.14% (n = 60) 40.57% (n = 142)
48.34% (n = 276) 13.84% (n = 79) 37.83% (n = 216) >0.05
42.14% (n = 59) 12.14% (n = 17) 45.71% (n = 64)
46.73% (n = 365) 15.62% (n = 122) 37.64% (n = 294) >0.05
46.79% (n = 73) 13.46% (n = 21) 39.74% (n = 62)
45.88% (n = 351) 15.42% (n = 118) 38.69% (n = 296) >0.05

32.33% (n = 43)

16.54% (n = 22)

51.13% (n = 68)
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Table 4. Cont.

No Change I Stopped Snacking I Started Snacking p
other respondents 48.35% (n = 381) 14.85% (n = 117) 36.80% (n = 290) p <0.001 *
the pandemic had not affected 61.71% (n = 108) 10.29% (n = 18) 28.00% (n = 49)
any aspect of my life
other respondents 42.36% (n = 316) 16.22% (n = 121) 41.42% (n = 309) <0.001 *

* Significant differences.

In order to check whether the indicated relationships did not result from the relation-
ship between sociodemographic factors, a log-linear analysis was performed. The results
showed that there was still a significant statistical relationship between snacking and return
to the family home (students) (<0.01) and no change in life situations during a pandemic
(p <0.001).

3.4. Eating Behaviours
3.4.1. Sweets

Those whose working hours increased during the pandemic were more likely than
others to indicate an increased consumption of sweets: 39.29% compared to 29.19% among
other respondents (p < 0.01). A similar relationship was observed for students who returned
to their family homes. Of them, 45.11% said they consumed more sweets, compared to
22.29% of those whose living situation had not changed in this respect (p < 0.001). On
the other hand, for people whose life situation had not changed, a smaller proportion
(22.29%) declared higher sweet consumption than among the remaining respondents,
32.71% (p < 0.01).

To check whether the indicated relationships did not result from the relationship be-
tween sociodemographic factors, a log-linear analysis was performed. The results showed
that there was still a significant statistical relationship between increased consumption of
sweets and return to the family home (students) (<0.001) and no change in life situations
during a pandemic (p < 0.05). However, it was observed that, after taking into account the
influence of sociodemographic factors, the relationship between increased working hours
and consumption of sweets was on the verge of statistical significance (p = 0.05).

3.4.2. Savory Snacks

Students who returned to their family homes during the pandemic were more likely
than others to report increased consumption of savory snacks (30.83% vs. 19.04%, p < 0.001).
On the other hand, for respondents whose life situation had not changed, the percentage
who increased their consumption of savory snacks was lower compared to the others
(22.52%) at 13.14% (p < 0.01).

To check whether the indicated relationships did not result from the relationship be-
tween sociodemographic factors, a log-linear analysis was performed. The results showed
that there was still a significant statistical relationship between increased consumption
of savory snacks and return to the family home (students) (<0.05) and no change in life
situations during a pandemic (p < 0.05).

3.4.3. Fast Food and Fried Food

Those whose working hours increased during the pandemic were more likely than
others to report increased consumption of fast foods (13.57% vs. 8.32%, p < 0.05).

In the group of students who returned to their family home during the pandemic,
18.8% said they ate more fried foods. Among the other respondents, 8.25% declared such
an increased consumption (p < 0.001).

To check whether the indicated relationships did not result from the relationship be-
tween sociodemographic factors, a log-linear analysis was performed. The results showed
that there was still a significant statistical relationship between increased consumption of
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fast food and increased working hours (<0.05) but it was no longer statistically significant
among students.

3.4.4. Alcohol

Higher alcohol consumption during the pandemic was observed for people who
had 24/7 childcare due to the closure of nurseries, preschools, and schools. A change in
this area was declared by 25.00% of people in this category compared to 15.91% of other
respondents (p < 0.01). A similar trend was seen for respondents whose working hours
had decreased during the pandemic, with 22.44% saying they consumed more alcohol. For
those whose working hours did not decrease this figure was 15.82% (p < 0.05).

In order to check whether the indicated relationships did not result from the relation-
ship between sociodemographic factors, a log-linear analysis was performed. The results
showed that there was still a significant statistical relationship between higher alcohol
consumption and 24/7 childcare (<0.001) and decreased working hours (p < 0.05).

3.4.5. Observing Healthy Eating Principles

Those who had 24 /7 childcare were less likely than others to declare that they adhered
more stringently to healthy diets during the pandemic. A change in this area was declared
by 12.50% of respondents in this category. For the others, the figure was 87.5% (p < 0.01).

To check whether the indicated relationships did not result from the relationship
between sociodemographic factors, a log-linear analysis was performed. It was observed
that, after taking into account the influence of sociodemographic factors, the relation-
ship between 24/7 childcare and healthy eating principles was on the verge of statistical
significance (p = 0.05).

3.4.6. Observing Weight Loss Diets Started before the Pandemic

Respondents were asked whether during the pandemic they found it easier, more
difficult, or the same to follow a weight loss diet started before the pandemic. A statistically
significant relationship in this respect was noted for those who transitioned to remote work.
Of these, 11.75% indicated that following a weight loss diet was easier compared to 8.96%
of respondents not in this category (p < 0.05). In contrast, a smaller proportion of students
who returned to their family home reported a positive impact: 9.77% compared to 10.06%
of those for whom the situation was the same (p < 0.05).

In order to check whether the indicated relationships did not result from the rela-
tionship between sociodemographic factors, a log-linear analysis was performed. It was
observed that, after taking into account the influence of sociodemographic factors, the
relationship between transition to remote work and following the rules of a weight-loss
diet was on the verge of statistical significance (p = 0.05). It was also reported that the
relationship between returning to the family home and following the rules of a weight-loss
diet was no longer statistically significant among students.

3.5. Consumption Frequency for Selected Product Groups

Research results indicated that the consumption frequency of the selected product
groups may be affected by factors such as a reduction in business income, transition to
remote work, reduction in working hours, and a return to the family home for students.

Respondents who reported a reduction in business income during the pandemic were
more likely to observe a decrease in fat consumption (21.50% vs. 11.30%, p < 0.01), as well
as an increase in the consumption of pulses (21.50% vs. 15.85%, p < 0.05).

Those who switched to remote work during the pandemic were more likely than
others to report increased consumption of eggs (29.43% vs. 21.02%, p < 0.01) and meat
(20.86% vs. 11.73%, p < 0.001).

The frequency of consumption was also affected by a reduction in working hours.
Those in that category during the pandemic were more likely to report lower consumption
of fish (23.08% vs. 18.69%, p = 0.0374) and fats (18.59% vs. 11.24, p = 0.0354).
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Changes to the consumption of specific food groups were also observed by students
who returned to their family homes during the pandemic. Compared to the other respon-
dents, they were more likely to declare an increase in the consumption of milk (31.58% vs.
17.89%, p < 0.001), meat (27.82% vs. 13.07%, p < 0.001), and fats (18.05% vs. 8.88%, p < 0.01).

Respondents whose life situations had not changed during the pandemic were more
likely than others to declare that the frequency of consumption of selected product groups
had remained the same. This was true for cereals (71.43% vs. 62.6%, p < 0.01), meat (77.71%
vs. 65.15%, p < 0.01), eggs (73.71% vs. 66.22%, p < 0.05), and fruit (63.43% vs. 53.00%,
p <0.05).

No statistically significant relationship was observed with the frequency of consump-
tion of the different product groups for those who indicated that their life situation had
changed in terms of 24/7 childcare and increased working hours (p > 0.05).

In order to check whether the indicated relationships did not result from the relation-
ship between sociodemographic factors, a log-linear analysis was performed. The results
showed that there was still a significant statistical relationship between consumption of
fats and reduced business income (p < 0.01), decreased working hours (p < 0.01), and return
to the family home (p < 0.01). There was also still a statistically significant relationship
between egg consumption and transition to remote work (p < 0.01), but the case of no
change in life situations during the pandemic was already on the verge of statistical signifi-
cance (p = 0.05). After taking into account the sociodemographic factors, there was still a
statistically significant difference in the case of meat consumption and increased working
hours (p < 0.01), return to the family home (students) (p < 0.001), and no change in life
situations during the pandemic (p < 0.05). Further, there was also a statistically significant
relationship between reduced business income and pulses consumption (p < 0.01), return
to the family home (students) and milk consumption (p < 0.001) and no change in life situa-
tions during the pandemic and cereals consumption (p < 0.05). However, after log-linear
analysis, the relationship between fish consumption and decreased working hours was
almost statistically significant (p = 0.06), as was the relationship between no change in life
situations during the pandemic and fruit consumption (p = 0.09).

3.6. Physical Activity

Students who returned to their family homes during the pandemic were more likely
than other respondents to declare increased physical activity levels (p < 0.01). In contrast,
those whose life situation had not changed were more likely than the others to state that
their physical activity had remained the same (p < 0.001). The results are shown in Table 5.

Table 5. Change in the level of physical activity acc. to life situation during the pandemic.

The Level of Physical =~ The Level of Physical

Activity Increased Activity Decreased No Change p

reduced business income

20.56% (n = 22)

52.34% (n = 56)

27.10% (n =29)

other respondents 21.99% (n = 179) 51.11% (n = 416) 26.90% (n = 219) >0.05

24/7 childcare 13.46% (n = 14) 60.58% (n = 63) 25.96% (n = 27)
other respondents 22.89% (n = 187) 50.06% (n = 409) 27.05% (n = 221) >0.05

transition to remote work 22.86% (n = 80) 54.57% (n = 191) 22.57% (n =79)
other respondents 21.19% (n = 121) 49.21% (n = 281) 29.60% (n = 169) >0.05

increased working hours 21.43% (n = 30) 50.00% (n = 70) 28.57% (n = 40)
other respondents 21.90% (n = 171) 51.47% (n = 402) 26.63% (n = 208) >0.05

decreased working hours 23.72% (n = 37) 51.28% (n = 80) 25.00% (n = 39)
other respondents 21.44% (n = 164) 51.24% (n = 392) 27.32% (n = 209) >0.05
return t‘(’stt};fjift‘:)ly home 32.33% (n = 43) 48.12% (n = 64) 19.55% (n = 26) o1+

other respondents 20.05% (n = 158) 51.78% (n = 408) 28.17% (n = 222)

the pandemic had not affected 15.43% (n = o) [ _ o [ _
: 43% (n = 27) 47.43% (n = 83) 37.14% (n = 65)
any aspect of my life

other respondents 23.32% (n = 174) 52.14% (n = 389) 24.53% (n = 183) 0.001 *

* Significant differences.
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A log-linear analysis was performed to check whether the indicated relationships
did not result from the relationship between sociodemographic factors. It was observed
that, after taking into account the influence of sociodemographic factors, the relationship
between no change in life situations during the pandemic and the level of physical activity
was still statistically significant (p < 0.01). However, the relationship between return to the
family home (students) and the level of physical activity was on the verge of statistical
significance (p = 0.05).

4. Discussion
4.1. The Extent of Observed Changes in Life Situations

The study results showed that the extent of changes in life during a pandemic may
depend on factors such as age, gender, and place of residence. Inhabitants of European
countries more often indicated reduced business income. One of the reasons for this may
be the difference in the number of people who run their own business in European and
non-European countries. Another reason may be differences in the introduced restrictions
(e.g., closing restaurants, limiting the operation of shops).

Changes also depend on gender: Women more often indicated that they looked after
children during the pandemic and their working hours decreased. This could lead to an
increased level of stress related to round-the-clock childcare, as well as a worse financial
situation.

However, the greatest number of differences was observed between people under
and over 35 years. Younger people more often declared that their working time had
increased. This could be because some of them had no children. Therefore, the closure
of kindergartens and schools did not necessitate 24-h childcare. Perhaps they had to take
over the responsibilities of older workers who went on vacation for this reason. It was
also observed that younger people were more likely to switch to remote work. As the
study showed, this may have had a positive impact on the regularity of food consumption.
Other authors also observed positive changes in eating behavior after switching to remote
working mode [11,12]. However, it should be borne in mind that remote work is usually
sedentary. Therefore, perhaps it is worth considering the need to promote regular physical
activity in this group.

4.2. The Relationship between Changes in Life Situation and Changes in Lifestyle
4.2.1. Returning to the Family Home

Returning to the family home could have had a positive effect on eating behavior
and physical activity due to the emotional support of the family and the change in living
conditions. In this case, students who lived with their parents could be in a better position
than those who lived alone. The study results showed that returning to the family home
during the pandemic had a positive effect on the meal regularity and the level of physical
activity. After considering sociodemographic factors, the relationship between returning to
the family home and the level of physical activity was on the verge of statistical significance
(p = 0.05). Therefore, in this case, other factors such as gender or place of residence could be
decisive. According to Donati Zepp et al. (2020), increased physical activity is associated
with healthier eating habits for young people [13]. This may be due to better appetite
control, better food choices, and a reduced risk of emotional eating [13-15]. However, the
study results showed that increasing levels of physical activity were not always associated
with healthier eating habits. Negative changes were observed in higher consumption of
sweets, savory snacks, and fats and more frequent snacking.

The negative impact of the pandemic on students’ eating behaviors may be due to
higher levels of anxiety, stress, and depression observed among 18-30-year-olds [16,17].
Students belong to one of the groups whose lifestyle changed the most during the pandemic.
The higher level of stress, anxiety, and depression among students could have been caused
by limited contact with peers by changing the learning mode to remote learning and
closing dormitories, as well as the inability to participate in numerous events. Moreover,
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a study of 52,000 Chinese showed that respondents in the 18-30 age group obtained the
highest post-traumatic distress index scores [18]. It is thought that this was related to the
increased amount of information (including false information) that they were exposed
to via the media. In addition, the media are a source of food advertising, and increased
exposure to that can influence dietary choices. In addition, the need to adapt to remote
learning may also be an additional psychological burden that has a negative impact on
eating behaviors [19,20]. On the other hand, some studies, such as the one by Di Renzo et al.
(2020), showed that during the pandemic the diet of 18-30-year-olds was most similar to the
Mediterranean diet, which is considered to be one of the healthiest known diets. However,
the authors did not consider the fact that life situations changed due to the pandemic [21].
Therefore, it is not known whether there was a difference between the respondents who
returned to the family home and the rest of the people. However, contrary to the results of
our study, Zurita-Ortega et al. (2018) showed that people living in the family home had
healthier eating habits. However, that research was not conducted during the pandemic.
Therefore, one may assume that the return to a family home itself was important during
the pandemic and the emotional factors associated with this specific period [22].

4.2.2. Transition to Remote Work

Those who transitioned to remote work showed an improvement in meal consumption
regularity, as well as greater ease in adhering to a weight loss diet started before the
pandemic. A factor that might have been crucial here was the less frequent eating out when
working remotely. In a systematic review, Lachat et al. (2012) found that more frequent
eating out was associated with higher consumption of saturated fatty acids [11]. Llanaj et al.
(2018) came to similar conclusions. They observed that eating meals out was conducive
to higher consumption of sweets and soft drinks and contributed to a reduction in the
consumption of fruit and vegetables [12].

After considering the sociodemographic factors, it was observed that the relationship
between the change of working mode to remote work and adherence to the principles
of a weight loss diet was at the border of statistical significance (p = 0.05). Therefore, it
can be assumed that such factors as gender, place of residence, and age also played a
significant role.

4.2.3. Time as a Factor Influencing a Change in Lifestyle

Respondents whose working hours had increased reported higher consumption of
fast food and sweets. On the other hand, those whose working time decreased more often
declared eating meals more regularly during the pandemic.

Adverse changes in this area may have been caused not only by the lack of time to
prepare healthy meals. Stress and anxiety associated with the pandemic, compounded by
increased workload and the need for round-the-clock childcare, might have been other
factors behind this change. Ammar et al. (2020) observed that emotional factors were
associated with increased consumption of products with low nutritional values during the
pandemic (especially sweets, with a 50% consumption increase) [23]. However, in the case
of sweets and increased working hours, it was observed that after taking into account the
sociodemographic factors, this relationship was on the verge of statistical significance (p =
0.05). It was the same with people who looked after a child 24 h a day and less frequently
declared that they began to follow the principles of healthy eating during a pandemic.
Therefore, it can be assumed that other factors such as gender, age, and place of residence
could have influenced.

4.2.4. Consumption Frequency for Selected Product Groups

The research did not identify significant changes in the frequency of fruit and veg-
etable consumption, although results from other studies showed that stress related to
“natural disasters” did lead to a reduction in their consumption [19]. Such a trend was
observed, among others, by Mitchell et al. (2020), who reported lower consumption of
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salads, vegetables, and fruit for a sample of 381,564 people [24]. A study by Deschasaux-
Tanguy (2020) [21] yielded similar results. Different results were also observed for meat
consumption frequency during the pandemic. Contrary to other studies that showed
a reduction in its consumption (mainly due to difficulties in purchasing), there was an
increase in meat consumption for students and remote workers. The results for fruit and
vegetable as well as meat consumption differed compared to the studies cited. However,
increased consumption was observed for products such as sweets and savory snacks, which
was consistent with the results obtained by Cicero et al. (2020) [25]. The only group with
lower consumption of such products compared to the other respondents comprised those
whose life situations had not changed during the pandemic. This may indicate that the
aforementioned emotional factors associated with increased consumption of such products
were not only caused by the pandemic. Perhaps this indicates that a change in life situation
compounded stress or feelings of anxiety.

4.2.5. Physical Activity

Closure of gyms and swimming pools and limited opportunities to exercise at home
(due to limited space, among other reasons) and outside of the house, as well as bore-
dom and worse moods, may affect physical activity levels during the pandemic [26].
Ammar et al. (2020) observed reduced levels of physical activity in remote workers [23]. In
our study, we also observed that these people reported reduced physical activity. However,
it was not a statistically significant relationship (p > 0.05). On the other hand, the results of
conducted studies indicated that the pandemic had a positive impact on physical activity
in some groups. This was observed for students, who were more likely than others to
declare increased physical activity (p < 0.01). However, the relationship between the level of
physical activity and return to the family home was on the verge of statistical significance
(p = 0.05) after taking into account sociodemographic factors. Therefore, it can be assumed
that it was not the return to the family home but the gender or the place of residence
that mattered here. Moreover, it was observed that increased physical activity in students
did not translate into positive changes in eating behavior, although Romero-Blanco et al.
(2020), in their study, observed that diet quality was better for students with higher levels
of physical activity [27]. Studies provided different results by Ingram et al. (2020) and
Gallo et al. (2020), who reported that students’ physical activity levels decreased during
the pandemic [4,26].

4.3. Strengths and Limitations

The study aimed not only to identify changes in eating behaviors and physical activity
during the pandemic but also to examine their relationship with changes in life situations
at that time, which can be considered an advantage of the study. It seems relevant because
a change in a life situation may involve emotional, financial, or other factors that further
influence eating behaviors and physical activity. In addition, the study took into account six
types of changes in living situations that may have affected eating behaviors and physical
activity in different ways (e.g., due to financial factors for a decrease in business income or
the amount of time for an increase/decrease in working hours). In comparison, Ingram
et al. (2020), who also considered a change in life situation during the pandemic in their
study, looked at two factors: change in work status and childcare [4]. Inclusion of the group
whose life situation had not changed is also a strength of this study. It may be a benchmark
and could help determine whether a change in life situation alone predisposes to specific
changes in eating behavior and physical activity levels.

The research also has weaknesses, which include the subjective nature of responses.
It was not conducted before and during the pandemic: Respondents were asked to self-
compare their eating behaviors and physical activity levels for these two time periods. In
addition, the research was web-based, and, therefore, despite providing instructions on how
to complete the questionnaire correctly, some questions could have been misinterpreted.
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Another weakness of the study is that it did not take into account sociodemographic
factors, such as education, living conditions, or earnings. The primary limitation is that the
convenience sampling strategy overrepresented certain categories, particularly women.

Another weakness of the study is that it lasted only a few months and was conducted
in the early stages of the pandemic. Over time, there have been many changes, including
the introduced restrictions (functioning of schools and universities, returning employees
to offices, opening a gym, etc.) and the approach to this situation (we got used to some
changes over time). Therefore, the presented results can only be applied to the situation at
the beginning of the pandemic.

5. Conclusions

The results of the study indicated that a change in a life situation during the pandemic,
such as a reduction in business income, decrease or increase in working hours, 24/7
childcare, a transition to remote working, and a return to the family home for students, can
affect eating behaviors and physical activity levels. A variety of factors that result from a
change in life situations may have a positive or a negative impact. These include emotional
and financial aspects, as well as having more or less time to prepare healthy meals, eating
out less often, or students returning to a family home.

Finding relationships between changes to life situations during the pandemic, eating
behaviors, and physical activity helps identify groups that are particularly vulnerable to
reduced diet quality and reduced levels of physical activity. This can help in planning
activities that promote healthy lifestyles in these groups. The choice of their form may affect
effectiveness. For example, students whose lifestyles have changed significantly during a
pandemic are more likely to use social media. Therefore, through them, a healthy lifestyle
can be promoted. On the other hand, in the case of people who, during a pandemic, have
less time to follow the rules of a healthy lifestyle (e.g., due to 24-h childcare or increased
working hours) a good solution can be mobile applications with healthy and simple recipes.
The potential of modern technology may be used in order to promote solutions that help in
adherence to the principles of healthy eating even in a small amount of time.

In this difficult time it is essential to identify the groups most exposed to negative
changes and then introduce activities promoting the principles of healthy eating and
physical activity during the pandemic, tailored to the needs of each group. A healthy
diet and regular exercise can be immunomodulating. That is why adherence to a healthy
lifestyle is so important in the pandemic.

Author Contributions: P.G., I.G. and J.P. designed the study. P.G. and I.G. conducted the data
collection. I.M. conducted statistical analysis. P.G., I.G. and ].P. contributed in the interpretation of
the data. P.G. wrote the first draft of the manuscript. PG, I.G. and J.P. wrote, reviewed, and edited.
All authors contributed to the critical revision final manuscript. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data can be accessible upon request to corresponding author.

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

1.  Huang, C;Wang, Y.; Li, X;; Ren, L.; Zhao, J.; Hu, Y;; Zhang, L.; Fan, G.; Xu, J.; Gu, X,; et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet 2020, 395, 497-506. [CrossRef]

2. Zarocostas, ]. What next for the coronavirus response? Lancet 2020, 395, 401. [CrossRef]

3. Bai, Y.; Lin, C.-C,; Lin, C.-Y,; Chen, J.-Y.; Chue, C.-M.; Chou, P. Survey of stress reactions among health care workers involved
with the SARS outbreak. Psychiatr. Serv. 2004, 55, 1055-1057. [CrossRef]


http://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1016/S0140-6736(20)30292-0
http://doi.org/10.1176/appi.ps.55.9.1055

Nutrients 2021, 13, 3570 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ingram, J.; Maciejewski, G.; Hand, C.J. Changes in Diet, Sleep, and Physical Activity Are Associated with Differences in Negative
Mood during COVID-19 Lockdown [published correction appears in Front Psychol. Front. Psychol. 2020, 11, 588604. [CrossRef]
Phillipou, A.; Meyer, D.; Neill, E.; Tan, E.J.; Toh, W.L.; Van Rheenen, T.E.; Rossell, S.L. Eating and exercise behaviors in eating
disorders and the general population during the COVID-19 pandemic in Australia: Initial results from the COLLATE project. Int.
J. Eat. Disord. 2020, 53, 1158-1165. [CrossRef] [PubMed]

Nishijima, C.; Miyagawa, N.; Tsuboyama-Kasaoka, N.; Chiba, T.; Miyachi, M. Association between Lifestyle Changes and
at-Home Hours during and after the State of Emergency Due to the COVID-19 Pandemic in Japan. Nutrients 2021, 13, 2698.
[CrossRef] [PubMed]

Constant, A.; Conserve, D.F,; Gallopel-Morvan, K.; Raude, J. Socio-Cognitive Factors Associated with Lifestyle Changes in
Response to the COVID-19 Epidemic in the General Population: Results From a Cross-Sectional Study in France. Front. Psychol.
2020, 11, 579460. [CrossRef] [PubMed]

De Backer, C.; Teunissen, L.; Cuykx, I.; Decorte, P; Pabian, S.; Gerritsen, S.; Matthys, C.; Al Sabbah, H.; Van Royen, K.; The Corona
Cooking Survey Study Group. An Evaluation of the COVID-19 Pandemic and Perceived Social Distancing Policies in Relation to
Planning, Selecting, and Preparing Healthy Meals: An Observational Study in 38 Countries Worldwide. Front. Nutr. 2021, 7,
621726. [CrossRef]

Stanton, R.; To, Q.G.; Khalesi, S.; Williams, S.L.; Alley, S.J.; Thwaite, T.L.; Fenning, A.S.; Vandelanotte, C. Depression, Anxiety and
Stress during COVID-19: Associations with Changes in Physical Activity, Sleep, Tobacco and Alcohol Use in Australian Adults.
Int. ]. Environ. Res. Public Health 2020, 17, 4065. [CrossRef] [PubMed]

Flanagan, E.W,; Beyl, R.A; Fearnbach, S.N.; Altazan, A.D.; Martin, C.K.; Redman, L.M. The Impact of COVID-19 Stay-At-Home
Orders on Health Behaviors in Adults. Obesity 2021, 2, 438-445. [CrossRef] [PubMed]

Lachat, C.; Nago, H.E.S.; Verstraeten, R.; Roberfroid, D.; Van Camp, J.; Kolsteren, P. Eating out of home and its association with
dietary intake: A systematic review of the evidence. Obes. Rev. 2011, 13, 329-346. [CrossRef]

Llanaj, E.; Adény, R.; Lachat, C.; D'Haese, M. Examining food intake and eating out of home patterns among university students.
PLoS ONE 2018, 13, e0197874. [CrossRef] [PubMed]

Zeppa, S.D.; Sisti, D.; Amatori, S.; Gervasi, M.; Agostini, D.; Piccoli, G.; Bertuccioli, A.; Rocchi, M.B.; Stocchi, V.; Sestili, P.
High-intensity Interval Training Promotes the Shift to a Health-Supporting Dietary Pattern in Young Adults. Nutrients 2020, 12,
843. [CrossRef]

Andrade, A.M,; Coutinho, S.R; Silva, M.N.; Mata, J.; Vieira, PN.; Minderico, C.; Melanson, K.J.; Baptista, F; Sardinha, L.; Teixeira,
PJ. The effect of physical activity on weight loss is mediated by eating self-regulation. Patient Educ. Couns. 2010, 79, 320-326.
[CrossRef]

Joseph, R.J.; Alonso-Alonso, M.; Bond, D.S.; Pascual-Leone, A.; Blackburn, G.L. The neurocognitive connection between physical
activity and eating behaviour. Obes. Rev. 2011, 12, 800-812. [CrossRef]

Yenan, W.; Yu, D.; Junjie, Y. Study on the public psychological states and its related factors during the outbreak of coronavirus
disease 2019 (COVID-19) in some regions of China. Psychol. Health Med. 2020, 20, 1-10.

Ozamiz-Etxebarria, N.; Idoiaga Mondragon, N.; Dosil Santamaria, M.; Picaza Gorrotxategi, M. Psychological Symptoms During
the Two Stages of Lockdown in Response to the COVID-19 Outbreak: An Investigation in a Sample of Citizens in Northern Spain.
Front Psychol. 2020, 11, 1491. [CrossRef] [PubMed]

Qiu, J.; Shen, B.; Zhao, M.; Wang, Z.; Xie, B.; Xu, Y. A nationwide survey of psychological distress among Chinese people in the
COVID-19 epidemic: Implications and policy recommendations. Gen. Psychiatry 2020, 33, €100213. [CrossRef] [PubMed]

Vélez, L.P; Gutiérrez, ].A.; Isaza, B.E. Depresion en estudiantes universitarios y su asociacion con el estrés académico. CES Med.
2010, 24, 7-17.

Anttnez, Z.; Vinet, E.V. Escalas de depresion, ansiedad y estrés (DASS-21): Validacion de la version abreviada en estudiantes
universitarios chilenos. Ter. Psicol. 2012, 30, 49-55. [CrossRef]

Di Renzo, L.; Gualtieri, P,; Cinelli, G.; Bigioni, G.; Soldati, L.; Attina, A.; Bianco, EE,; Caparello, G.; Camodeca, V.; Carrano, E.;
et al. Psychological Aspects and Eating Habits during COVID-19 Home Confinement: Results of EHLC-COVID-19 Italian Online
Survey. Nutrients 2020, 12, 2152. [CrossRef]

Zurita-Ortega, F.; Roman-Mata, S.S.; Chacon-Cuberos, R.; Castro-Sanchez, M.; Muros, ].J. Adherence to the Mediterranean Diet Is
Associated with Physical Activity, Self-Concept and Sociodemographic Factors in University Student. Nutrients 2018, 10, 966.
[CrossRef] [PubMed]

Ammar, A; Brach, M,; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudj, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 Home Confinement on Eating Behaviour and Physical Activity: Results of the ECLB-COVID19 International
Online Survey. Nutrients 2020, 12, 1583. [CrossRef]

Mitchell, E.S.; Yang, Q.; Behr, H.; Deluca, L.; Schaffer, P. Self-reported food choices before and during COVID-19 lockdown.
MedRxiv 2020. [CrossRef]

Cicero, A.; Fogacci, F.; Giovannini, M.; Mezzadri, M.; Grandi, E.; Borghi, C.; The Brisighella Heart Study Group. COVID-19-
Related Quarantine Effect on Dietary Habits in a Northern Italian Rural Population: Data from the Brisighella Heart Study.
Nutrients 2021, 13, 309. [CrossRef] [PubMed]


http://doi.org/10.3389/fpsyg.2020.588604
http://doi.org/10.1002/eat.23317
http://www.ncbi.nlm.nih.gov/pubmed/32476163
http://doi.org/10.3390/nu13082698
http://www.ncbi.nlm.nih.gov/pubmed/34444858
http://doi.org/10.3389/fpsyg.2020.579460
http://www.ncbi.nlm.nih.gov/pubmed/33132989
http://doi.org/10.3389/fnut.2020.621726
http://doi.org/10.3390/ijerph17114065
http://www.ncbi.nlm.nih.gov/pubmed/32517294
http://doi.org/10.1002/oby.23066
http://www.ncbi.nlm.nih.gov/pubmed/33043562
http://doi.org/10.1111/j.1467-789X.2011.00953.x
http://doi.org/10.1371/journal.pone.0197874
http://www.ncbi.nlm.nih.gov/pubmed/30296258
http://doi.org/10.3390/nu12030843
http://doi.org/10.1016/j.pec.2010.01.006
http://doi.org/10.1111/j.1467-789X.2011.00893.x
http://doi.org/10.3389/fpsyg.2020.01491
http://www.ncbi.nlm.nih.gov/pubmed/32625157
http://doi.org/10.1136/gpsych-2020-100213
http://www.ncbi.nlm.nih.gov/pubmed/32215365
http://doi.org/10.4067/S0718-48082012000300005
http://doi.org/10.3390/nu12072152
http://doi.org/10.3390/nu10080966
http://www.ncbi.nlm.nih.gov/pubmed/30049976
http://doi.org/10.3390/nu12061583
http://doi.org/10.1101/2020.06.15.20131888
http://doi.org/10.3390/nu13020309
http://www.ncbi.nlm.nih.gov/pubmed/33499027

Nutrients 2021, 13, 3570 14 of 14

26. Gallo, L.; Gallo, T; Young, S.; Moritz, K.; Akison, L. The Impact of Isolation Measures Due to COVID-19 on Energy Intake and
Physical Activity Levels in Australian University Students. Nutrients 2020, 12, 1865. [CrossRef]

27. Romero-Blanco, C.; Rodriguez-Almagro, J.; Onieva-Zafra, M.D.; Parra-Fernandez, M.L.; Prado-Laguna, M.D.C.; Hernandez-
Martinez, A. Physical Activity and Sedentary Lifestyle in University Students: Changes during Confinement Due to the COVID-19
Pandemic. Int. |. Environ. Res. Public Health 2020, 17, 6567. [CrossRef]


http://doi.org/10.3390/nu12061865
http://doi.org/10.3390/ijerph17186567

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Measures 
	Statistical Analyses 

	Results 
	Sociodemographic Data and Information on Changes to Life Situations 
	Meal Consumption Regularity 
	Snacking 
	Eating Behaviours 
	Sweets 
	Savory Snacks 
	Fast Food and Fried Food 
	Alcohol 
	Observing Healthy Eating Principles 
	Observing Weight Loss Diets Started before the Pandemic 

	Consumption Frequency for Selected Product Groups 
	Physical Activity 

	Discussion 
	The Extent of Observed Changes in Life Situations 
	The Relationship between Changes in Life Situation and Changes in Lifestyle 
	Returning to the Family Home 
	Transition to Remote Work 
	Time as a Factor Influencing a Change in Lifestyle 
	Consumption Frequency for Selected Product Groups 
	Physical Activity 

	Strengths and Limitations 

	Conclusions 
	References

