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Abstract

Background and objective: Assessing the impact of different factors on anxiety level is a complex and
challenging problem, especially during pandemic or similar life threatening situations. Stress can affect
dietary and eating behaviors. The aim of this study is to extend knowledge concerning the relation
between increased anxiety level during pandemic and attitude towards dietary and eating behaviors
in the context of social situation and support of relatives and friends. This study was conducted in 2020
during COVID-19 pandemic.

Methods: State-Trait Anxiety Inventory alongside auxiliary questions about social relations and eating
habits were asked to the male students from different universities and courses in Eastern Europe. To
assess differences and dynamics of anxiety level, multiple regression models were used.

Results: Multiple regression models between state anxiety level with context to the following factors:
paying particular attention to one's diet, namely, the way of nutrition during severe anxiety felt during
the pandemic and factors such as strong social support and type of university course was R =0.41 (p =
0.00). For trait-anxiety the same model returned R = 0.39 (p = 0.00). Analysis of variance revealed that
support of relatives is significant factor for state anxiety level, whereas this factor is insignificant for
trait anxiety level.

Conclusions: Models obtained from this study indicated that there are significant relations between
anxiety level of male students and social support, which is expressed in the form of proper eating,
therefore pro-health habits are revealed during elevated prolonged stress state such as COVID-19
pandemic.
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1. Introduction fear, and panic which are connected to actual situation that
individual is confronting. State of anxiety warns person from

chaos, entropy and loosing self-perception while confronting

State of anxiety is a complex phenomenon, where gasping
all factors that affects the state of a person are antagonized.
There are many factors that affects anxiety level and decision
making of individuals regarding their health is a state of
uncertainty and feels under threat. Elevated anxiety levels are
commonly related to external factors such as danger, threat,

with natural threats [1].

Fear is a common emotion, which most humans experi-
ence during their lifetime. However, intensity and resistance
to stress connected to fearful situation varies among indi-
viduals. Some people are more vulnerable to the feeling of
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anxiety, therefore it is assumed, that this phenomenon can
be perceived as an individual trait of a person [2]. Anxiety is
perceived to be an emotional state related to the processing
of external or internal danger. This state is connected to
increased stimuli in psychic, motor and autonomous system
and fear-oriented mental activity [3-5].

Cognitive-based theories in psychology link vulnerability
to abnormal stress level elevation along with tendency to shift
attention and cognitive processing towards perceiving uncer-
tain situations as dangerous ones [6]. This complexity divide
anxiety to a state anxiety, which is understood as subjec-
tive, conscious awareness of being anxious and stressful with
increased activity of autonomous nervous system. Trait-
anxiety is understood as personal behavioral predispositions,
making individual prone to perceiving objectively neutral
situation as threat and provoking elevated level of anxiety
[7]. This concept of two forms of anxieties is connected to
a current situation and external stimuli, whereas the other
from of anxiety is connected to internal response to this
stimuli, specific to individual traits of a person [8].

Elevated anxiety leads to increased stress level and devel-
opment of somatic symptoms such as sleep disorders [9],
increased muscle tension [10], prolonged state of being ner-
vous, attention deficits [11], nausea, gastrointestinal and uro-
logical problems [12]. Eating disorders and poor dietary
habits are often related to increased anxiety level not only
among people with obesity [13], but also among healthy
children, adolescents [14] and adults [15]. Proper diet has
impact on the brain function. Limited vitamins and minerals
intake can lead to development of anxiety and depression.
Continuation of poor dietary habits while being in prolonged
stress increases the chances of more severe symptoms related
to anxiety disorders [16].

Pandemic of SARS-COV-2 virus started worldwide in
2020 which resulted in substantial changes in the lifestyle and
risk perception of people because of prolonged lockdowns
and restrictions as means of fighting this threat [17]. Fear
and anxiety of COVID-19 causes psychological distress
connected to career planning [18, 19] or spending leisure
time [20]. People with preexisting anxiety-related disorders
could worsen their condition during COVID-19 pandemic
[21]. Health and economic anxiety surrounding COVID-
19 predict psychosocial distress because the sources of
psychological distress associated with COVID-19 shifted
away from early anxieties of physiological infection toward
an emerging fear of joblessness stemming from the economic
anxiety of the lockdown [22].

As quality of life declined, many researchers started to
study state and trait anxiety among different populations. Re-
searchers started to analyze different factors related to State-
Trait Anxiety Inventory such as attitude [23], expecting a
child [24, 25], infertility [26], cancer [27] or mental health of
healthcare workers [28]. Eating disorders were well studied
during pandemic, which resulted in systematic review by
Miniati et al. [29].

In some cases, people experiencing stronger anxiety which
is associated with the decrease in attention devoted to nutri-
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tion that is beneficial for the health [15]. Therefore, stud-
ies emphasized the role of cognitive and emotional factors
in terms of making choices that relate to the type of food
consumed. Itis still unknown how different groups of people
and their habits were affected by pandemic in context of their
anxiety levels. The question arises as to whether the men,
who during the ongoing COVID-19 pandemic are still in
their course of studies, display differences in terms of the
tendency to react with anxiety while undertaking protective
action in the form of paying particular attention to pro-health
behaviour. We hypothesize that there might be a relationship
between the level of anxiety and factors related to nutrition
and the sense of emotional support from close people. The
hypothesis assumed that volatility of the anxiety level may be
partly explained by these factors. The aim of our research is
to expand knowledge on the subject of the relation between
the level of intensity of the state anxiety felt and anxiety in the
form of a certain personality predisposition and the attitude
of paying particular attention to a diet during the course of
the pandemic. These dependencies are additionally analysed
by taking account of the feeling of differentiated degree of
social support among students from their close ones.

2. Methods

2.1 Participants

The study includes 502 students from different universities
on the courses related to social and physical culture studies.
Detailed profiles of each study field are presented in Table 1.

2.2 Measurement tools

State-Trait Inventory (STAI) developed by Spielberger et al.
[8] were use as primary questionnaire. State-Trait Anxiety
Inventory is divided into two sections—State-Anxiety with
20 items and Trait-Anxiety, also with 20 items. First, the
State Anxiety Scale (S-Anxiety) evaluates the current state of
anxiety, asking how people feel “right now” and use items
that measure subjective feelings of apprehension, tension,
nervousness, worry, and activation of the autonomic nervous
system. Second, the Trait Anxiety Scale (T-Anxiety) relates
to predispositions (personal traits) and perceived anxiety.
Responses to items on the S-Anxiety scale (to assess intensity
of current feelings “at the present moment”) [7]. In addition,
authors created separate, additional supplementary questions
in our research: 1. perception of support of close persons;
2. putting attention to diet while being anxious; 3. worse
nutrition during the pandemic than prior—to the occurrence
of COVID-19. This was not a complete survey but only
questions. The lower score indicated the lower level of the
following variable.

2.3 Statistical analysis

Basic statistical analysis such as mean, standard deviation and
variance analysis were performed. Regression analysis was
used to study relation between state and trait anxiety levels
with external factors (university, field of study) and internal
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T ABLE 1. Distribution of participants by study field and their age.

Study field Number of participants ~ Mean age SD
Military administration 48 21.0 2.3
State security 143 21.7 2.5
Law 69 213 2.4
Teacher-trainer (physical culture) 41 20.2 1.0
Physical therapist/occupational therapist 44 19.8 1.3
Hotel and restaurant business 3 20.7 1.7
Coach (sports) 59 20.2 1.3
Tourism 4 19.3 0.4
Graphic design 1 18.0 0.0
Foreign language teacher 2 19.0 0.0
Musical art 2 19.5 0.5
Fine arts. decorative arts. Restoration 1 19.0 0.0
Graphic design. Fine arts. decorative arts. Restoration 3 20.0 0.0
Performing arts 5 20.0 1.7
Translator 2 19.0 0.0
Physiotherapy 43 20.7 1.9
Physical education 32 21.0 1.8

SD, standard deviation.

T ABLE 2. Multiple regression models of anxiety level in the context selected predictor variables.

m

Predictors

B standard error

Type Regression models B P
University 0.397 0.187 0.000
Model I (R = 0.41;
Support of close persons 0.191 3.059 0.034
F (3.42) = 28.18, p = 0.00) . . . oo
Paying particular attention to one’s diet, namely, the way of 0.085 0.272 0.054
State anxiety nutrition during severe anxiety felt during the pandemic
University 3.069 0.801 0.000
Model I (R = 0.39; Study field -0.003 0.171 0.985
F (4.42) = 20.04, p = 0.00) Support of close persons 1.114 0.279 0.000
‘Worse nutrition during the pandemic than prior to the -0.073 0.191 0.701
occurrence of COVID-19
University 3.368 0.430 0.000
Model I (R = 0.39;
Support of close persons 0.273 0.333 0.413
F (3.42) = 25.5, p = 0.00) . . . Co
Paying particular attention to one’s diet, namely, the way of 1.069 0.281 0.000
Trait anxiety nutrition during severe anxiety felt during the pandemic
University 3.457 0.971 0.000
Model IT (R = 0.41; Study field -0.019 0.207 0.928
F (4.42) = 20.85, p = 0.00) Support of close persons 0.557 0.338 0.100
Worse nutrition during the pandemic than prior to the 1.047 0.231 0.000

occurrence of COVID-19

B, Unstandardized coefficient (obtained after running a regression model on variables measured in their original scales).

factors (support of close persons and focus on dietary habits
during pandemics). The latter were expressed in multiple
regression models. Analysis of variance (ANOVA) was used
to explore relations between results of Sate-Trait Inventory
results and scores from auxiliary questions.

2.4 Ethics

The study was conducted with the approval of Bioethics
Committee of Lviv State University of Physical Culture with
positive decision in protocol number 6 (2020-12-12). This
study by questionnaire was conformed to the principles out-
lined in the Declaration of Helsinki. All participants were
provided informed and signed consent before their inclusion
in the study.

3. Results

Multiple regression analysis allowed to obtain two models for
both state anxiety and trait anxiety separately (Table 2). For
state anxiety, first model had higher R value (R = 0.41) with
only one significant predictor (university), while the second
model (R = 0.39) had two significant predictors (university
and support of close persons). Trait anxiety model had re-
verse tendency. First model had R value which was lower
than the second one (R = 0.39; R = 0.41 respectively). Both
models had significant predictor of university and relation to
eating habits by different predictors. First model predictor
was related to paying attention to one’s diet and the second
was related to worse nutrition during pandemic.

Both state and trait anxiety levels of participant from
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TABLE 3. Results of Stat-Trait Anxiety Inventory of participant from different universities.

Type University Mean N SD F P

National Academy of the National Guard of Ukraine 48.85 260  4.58
. Lviv State University of Physical Culture, Ukraine 51.75 151  4.00

State anxiety . . . . . . . 23.09  0.000
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine ~ 53.75 16 474
Jan Dlugosz University, Poland 47.75 75 4.78
National Academy of the National Guard of Ukraine 47.00 260 4.74
. . Lviv State University of Physical Culture, Ukraine 50.27 151 5.19

Trait anxiety . . . . . . . 20.41 0.000
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine ~ 53.62 16  6.54
Jan Dlugosz University, Poland 47.75 75 4.78

N, number of participants; SD, standard deviation; F, Fisher’s statistics.

T ABLE 4. Results of Stat-Trait Anxiety Inventory of participant from different study fields.

Field of study N Mean  Minimum  Maximum  SD Statistical significance

physical education teacher 79 50.24 40 62 4.45
state security 143 49.22 38 59 3.86
military administration 48 48.10 27 60 6.06

State anxiety physiotherapy 87 49.41 33 62 5.16 F =5.582; p=0.000
law 69 48.64 20 57 4.75
coach 59 52.17 45 63 3.64
others 17 53.53 46 62 4.80
physical education teacher 79 49.11 38 62 493
state security 143 46.99 35 64 4.73
military administration 48 47.25 38 66 5.27

Trait anxiety physiotherapy 87 48.89 33 62 5.67 F = 4.180; p = 0.000
law 69 46.87 36 60 4.42
coach 59 50.68 37 59 4.62
others 17 53.35 40 69 6.60

N, number of participants; SD, standard deviation.

different universities differs significantly. The highest scores
were shown by participants from Ternopil Volodymyr
Hnatiuk National Pedagogical University in Ukraine, while
the lowest were among participants form Jan Dlugosz
University in Poland (Table 3).

Both state and trait anxiety levels of participants from
study fields were higher for the humanistic type of courses
like tourism, music, and graphic arts (classified as others)
with mean score exceeding 53 points. The lowest mean score
in state anxiety level were shown in the group of military
administration, while for trait anxiety level it was students
of state security. The lowest noted score of individuals in
the section of state anxiety belonged to the law student (20
points), while the highest note of 63 belonged to student of
coaching course. The lowest noted trait anxiety score was
much higher than that of state anxiety and belonged to stu-
dent of physiotherapy with 33 points, and the highest noted
value for all inventory belonged to a student of performing
arts (classified in others) with 69 points. Overall, in the
state anxiety measurements mean minimal to maximal scores
ranges from 35.57 to 60.71 and from 36.71 to 63.14 for trait
anxiety (Table 4).

Results obtained revealed that feeling of support of close
friends or relatives is a significant factor in shaping scores
of state anxiety level (p < 0.00041), while the same factor
remains insignificant for scores of trait anxiety presented
by participants (p < 0.723) (Fig. 1). Both types of diet

habits reports exhibited significant impact on both types of
anxiety levels. Reports of bad diet behaviors (lower scores)
were associated with the higher values of state anxiety, but
tendency became leveled as individuals had higher opinion
about their bad habits. On the other hand, the higher points
participants reported for bad habits, higher were their points
for trait anxiety (Fig. 2).
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Type anxiety (score 20-80)

# State Anxiety & Trait Anxiety

State Anxiety F(3;498) = 6.1493; p = 0.0004
40 1 Trait Anxiety F(3;498) = 0.4421; p = 0.7230

1 2 3 4
Feeling of support from close people

FIG. 1. The level of anxiety of participants and feeling support from

close them people.

Participants placed higher scores for putting attention to
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# State Anxiety & Trait Anxiety
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Type Anxiety (score 20-80)

47

State Anxiety F(3;498) = 3.2884; p = 0.0205
Trait Anxiety  F(3;498) = 4.2133; p = 0.0059

46

1 2 3 4
Worse nutrition than prior to the occurrence of the pandemic

FIG. 2. Anxiety level (state and trait anxiety results) and subjective
assessment sense of worse nutrition during the pandemic than prior
to the occurrence of COVID-19.

54

State Anxiety F(3;498) = 2.4291; p = 0.0646
53 Trait Anxiety F(3;498) = 4.4847; p = 0.0041

# State Anxiety & Trait Anxiety

50

Type Anxiety (score 20-80)

1 2 3 4

Paying particular attention to one’s diet during the course of severe
anxiety felt

FIG. 3. Paying particular attention to one’s diet while severe anxiety

felt while the pandemic.

their diet alongside higher points for state and trait anxiety
from 1 to 3 points, then mean score of both state and trait
anxiety were lower for maximum value that could be granted
with the highest range of scores from minimal to maximal
values. For both types of anxiety, impact of reported atten-
tion for diet habits was significant (Fig. 3).

4, Discussion

Studies of anxiety level during pandemic is justified by the
fact, that acute stress is transformed into chronic one by cog-
nitive factor. Being worried repeatedly and anticipation of
negative outcomes of current situation is a result of persistent
stress caused by ongoing life-threating factors [30]. This
mechanism has biological, atavistic basis of survival instincts.
According to a game theory, it is better to assume, that
unknown threat is life-threatening and avoid danger rather
that curiosity and risk of being killed [31].

Following are the key preliminary findings that emerged
from our analysis. The data obtained in our study supports
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the existence of connection between STAI results and factors
such as university and study field. The result of this study
varies from those obtained by other authors from different
regions of the world. Turkish students reveals state anxiety
level ranging from 42 to 46.3 points [32], which is lower
than the participants of this study. Similarly nursing students
from Spain showed anxiety levels which ranged from 50
to 58 points [33], which was concurrent with presented
results. Similar results were also obtained from the students
in China [34]. Most of the published reviews are limited to
prevalence results of anxiety [35-37] and its own regression
models, without presenting raw STAI results. However, all
mentioned study uses the same auxiliary questions regarding
their analysis factors in the Likert scale, as presented in our
study.

Significant relation for factors such as paying attention
to one’s diet during sever anxiety felt during pandemic and
factors such as strong social support and type of university
courses being taken are proven by value of coefficient of
determination for both models (R? = 0.17; R? = 0.16) for
state anxiety (p < 0.000) and respectively R? = 0.15; R? =
0.16 for trait anxiety p < 0.000. Our results indicate, that
coefficient values, which determines degree of regression of
the data are not high, but its significance could be interpret
within the scope of the presented models. The clarification
of the relationship between the intensity of anxiety and the
dependent variables (predictors) required the application of
the least square method of the evaluation of parameters. The
precision of the adjustment of the model to the data was eval-
uated by means of the coefficient of multiple determination
of R. A statistical model was obtained which showed a slight,
yet noticeable systematic trend in the data leaving aside the
random variability.

In our current study eating behavior is presented as in-
ternal factor. As it was proven to be significant in terms of
participants anxiety level. We could refer this phenomenon
to informational metabolism, which is considered to be a con-
ception that extends metabolism from purely chemical trans-
formation of eaten compounds to emotional-rational experi-
ence, with exchange of emotions while consuming food [38].
Emotions play a crucial role in decision making as rational
and cognitive processing of current problems are affected
by cognitive bias of strong emotions, affecting our judg-
ment [39]. Our results of auxiliary question regarding eating
habits is biased for personal perception of one’s actions. In
comparison, this is not the same result as actual study on
an individual diet of a person, but is rather self-awareness
about necessity of paying attention to eating habits. This
could be perceived as sedative agents for emotional control
over own habits. Belief in eating healthy, therefore taking
care of own body could help regain control during elevated
anxiety period, which helps control sleep and rest time [40].
High stress level and inability to control health-related habits
could be the main factor contributing towards developing
additional somatic health problems. When using the dosed
physical activity in programs of physical rehabilitation, many
patients have been shown to improve their functional state,
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physical performance, quality of life, promote their mental
stability, and gives them confidence in the future [16, 41, 42].

Emotional support of acquaintances such as life partner,
family or friends is also significant contributing factor for
stress management and state anxiety level. Although sense of
being supported was categorized as internal factor but objec-
tively interpreting, the presence of support is external, as it is
given by others. During pandemic people face two scenarios
involving lockdown—loneliness and social distancing from
close people [43] or being locked with people in the small area
for prolonged period of time, which could lead to increased
tension between partners and can even lead to violence [44].

First, although questionnaire data are widely recognized
to be reliable and valid [8], it does not necessarily provide
unbiased population estimates. Future studies should con-
sider employing more research tools regarding both anxiety
measurement and dietary habits tools. As this study did not
cover adequate social context data, we could assume that
either people with high sense of emotional support have
good long-distance online contact with friends and family or
they have good relations with people they are living with.
Putting this context with eating habits, we cannot exclude
possibility that students eating habits were managed by fam-
ily members or partners and their attention toward eating
healthy were limited to perception of events such as healthy
meal. Presented reasoning could serve as limitation of this
study, where exploratory factors need to be known to obtain
knowledge about the reasons of this study results.

Worse nutrition during the pandemic compared to nutri-
tion prior to the occurrence of COVID-19 can be deleterious
to the mental health of men. These findings suggest that
health-related spending on COVID-19 must include signif-
icant allocations of funds for developing knowledge empha-
sizing the influence of diet on mental health. For example,
internet-based cognitive behavioral therapy can play an im-
portant role in improving eating habits.

Specificity of this study lies in the region where partic-
ipants live. Besides pandemic, there is ongoing military
conflict in Ukraine. It was proved that threat of conscription
to army of students could affect their anxiety levels [45].
Therefore, pandemic cannot be perceived as single factor
elevating anxiety level in this study. However, group of
participants from military-related field of study did not reveal
any significant higher level of anxiety compared to peers from
other fields; therefore, it could be stated that political factors
were dimmed by the threat of pandemic.

5. Conclusions

Conducted study indicates that there is relationship between
the variables of confirmed significance which substantiates
the fact that the feeling of social support and paying particular
attention to nutrition during the pandemic (treated as a sign
of pro-health behavior) may in varying degrees be associated
with the level of anxiety. Our current study shows that type of
university and field of study are significant factors of anxiety
level among students and students at pedagogical university
type and humanistic type of studies showed higher scores
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of STAI than students from courses in the field of physical
culture.

Sense of emotional support from partners, friends and
relatives could be perceived as significant external factor in
determining the state anxiety level as opposed to the ini-
tial assumption of being internal factor. Focusing attention
on the quality of diet is related to trait anxiety, indicating
that personal traits and characteristic of individual attitude
toward health could probably be related to overall stress
management capacities of a person, rather than response to
pandemic based on COVID-19 situation.
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