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Purpose: The fear for health, uncertainty, loss of freedom, boredom, and frustration accompanying the COVID-19 pandemic caused
mental health burdens. Young people are particularly at a risk of emotional functioning problems. The aim of this manuscript was to
verify the relationships between health behaviors and emotional functioning in health sciences students during the third wave of the
COVID-19 pandemic in Poland.
Patients and Methods: The study group comprised 493 Polish health sciences students (314 women, 179 men) aged 21.5 ± 2.25
years. The intensity of health behaviors was examined using the Health Behavior Inventory (HBI). The Hospital Anxiety and
Depression Scale (HADS) was carried out to assess symptoms of anxiety and depression. Stress levels were examined with the
Perceived Stress Scale (PSS-10). The online versions of psychological scales were created using Google Forms software.
Results: Mild anxiety symptoms were observed in 21% of examined students and moderate-to-severe in 28%. Mild depressive
symptoms were observed in 14% of the study group, and 8% of the examined students suffered from moderate-to-severe depression.
The mean perceived stress result was high (22.2 ± 4.1 pts.). The overall intensity of health behavior was, at the mean level,
significantly higher in females compared to males. The odds of developing severe symptoms in terms of anxiety, depression, and
stress in students with high levels of health-related behaviors were respectively: four times, more than seven times, and nine times
lower compared to students with lower levels of these behaviors.
Conclusion: Undertaking regular pro-health behavior decreased the odds of developing severe symptoms of anxiety, depression, and
stress in health sciences students during the COVID-19 pandemic.
Keywords: anxiety, depression, stress, COVID-19 pandemic, students, health behaviors

Introduction
Since the first case of severe acute respiratory syndrome–coronavirus 2 (SARS-CoV-2) was reported in Wuhan, and soon
after its epidemic spread in China was announced, cases of infections were diagnosed in most countries throughout the
world as their number rapidly increased. Finally, in March 2020, the World Health Organization announced the global
spread of coronavirus disease (COVID-19) as a pandemic. In order to reduce the viral spread of SARS-CoV2, restrictions
such as extensive limitations on freedom of movement, the closure of non-essential businesses, and the requirement to
stay at home except for limited purposes were imposed.1 Similar to previous pandemics, the limitation of social life
exacerbated mental impairments for people all over the world.2–4

The fear for health, uncertainty, loss of freedom, boredom, and frustration accompanying the COVID-19 pandemic
caused mental health burdens.2–5 The results of researches aimed at the diagnosis of emotional functioning during the
pandemic reality indicated that significant percentages of populations all over the world have experienced at least
moderate symptoms of depression and anxiety and high levels of stress.4,6–11 A particularly high increase in emotional
health impairments was observed in the incidence of depression.9,10,12
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It is foreseen that the negative mental health consequences caused by COVID-19 will last for years.13 Therefore, the
need to conduct research that verifies the effectiveness of various coping strategies with these mental health burdens
appeared.14–19 Among the practices that may support emotional functioning in the pandemic reality, health behaviors are
often mentioned.4 Thus far, the results of few studies aimed at diagnosing the intensity of health behaviors and their
relations with mental health and well-being during the pandemic have been published,20–22 but none of them concerned
Poles. Their results indicated that health behaviors are an important predictor of emotional functioning during
a pandemic. It was also observed that the intensity of the fear of COVID-19 as well as the adherence to preventive
behaviors are associated with the knowledge and perception of health risk connected with the virus.23,24

The first case of SARS-CoV2 infection in Poland was diagnosed on March 4, 2020. During the first three waves of
the pandemic, the following restrictions were imposed: limitation of movement, closure of non-essential businesses
(beauty, food and beverages, hotel, fitness, and culture services), closure of nurseries and kindergartens (1st wave),
distance education, and social distancing. The third wave of the SARS-CoV-2 virus pandemic in Poland lasted from
March to May 2021, with the peak incidence in early April. The dynamics of the development of infections in this period
was as follows: on March 1, 2021, the number of new infections was 4786 cases (24 deaths), on April 1, 2021 it was as
many as 35,251 cases (621 deaths), then the number of infections began to decline compared to the April peak - 6469
new infections were detected (423 deaths) on May 1, 2021. In connection with the third wave of the pandemic, the Polish
government introduced a tightening of restrictions on March 27, 2021. Schools and nurseries, shopping malls, hair-
dressing and beauty salons, large-area DIY and furniture stores were closed. The activity of support facilities was limited
to professional sports. There was a limit of one person per 20 m2 also in postal and commercial points of sale with an
area of more than 100 m2 and in places of religious worship. The restrictions were in force until April 18, 2021.

The above mentioned limitations particularly affected social life and the economy, generating a great sense of
uncertainty among the population as a consequence. At that time, several studies aimed at the diagnosis of mental health
in selected groups of Poles were conducted.25–29 Similar to the results of research conducted in other countries, these
studies showed the aggravation of mental disorders during the COVID-19 pandemic. Young people are particularly at
a risk of emotional functioning problems. Social distancing in the period of increased need for social relationships and
their indispensability in the formation of psychological maturity and identity results in the significant deterioration of
mental well-being.29–31 The results of the previous researches indicated the increase in anxiety and stress level in
university students during pandemic.23,24,32–34 It was also observed that their emotional functioning varied depending on
the level of confidence in pandemic control, perceived support, perception of health risk connected with the virus and
resources for fighting infection.24,35,36 Hence, health sciences students who are generally characterized by a higher level
of health awareness, including the risks posed by the SARS-COv2 virus seem to be an interesting group to observe.
According to the publications, this high health awareness may, on the one hand, translate into their greater severity of
anxiety and stress during a pandemic,37 and on the other may protect against the severe mood disorders.38

Therefore, the aim of this manuscript was to verify the relationships between health behaviors and emotional
functioning in health sciences students during the third wave of the COVID-19 pandemic in Poland.

Materials and Methods
Study Group
Health sciences students attending two universities in southern Poland (Medical University of Silesia – medical faculty,
Academy of Physical Education in Katowice – non-medical faculty) were invited to participate in the research (via
university e-learning platforms). The total number of students was 930, while 550 of them took part in the study. The
criteria for inclusion in the study group were as follows: age up to 30 years old, declared lack of mental disorders, and
consent to the implementation of the full research program. Ultimately, the research group consisted of 493 students (314
women and 179 men) aged 21.5 ± 2.25 years (19–27 years old). Both the gender distribution and mean age of the study
participants were similar to the values characterizing the total number of students of the faculties examined in the study
(58% of the total number of students comprised women, mean age was 22.5 ± 4.2 years). The sociodemographic
characteristics of the subjects are presented in Table 1.
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Almost all surveyed students (95%) considered a healthy lifestyle to be an important factor in maintaining one’s
health, especially during a pandemic. In the opinion of the vast majority of research participants (80%), the actions of
state and local authorities aimed at improving the epidemiological situation in Poland (sanitary regime, social distancing)
were effective. At the same time, the majority of students (66%) did not trust the information provided by the media
about the extent of the COVID-19 pandemic, and 31% of the study group believed in conspiracy theories related to its
development (Table 1).

Methods
Psychological tests were conducted. The intensity of health behaviors was examined using the Health Behavior Inventory
(HBI) developed by Z. Juczyński.39 In terms of emotional functioning, the level of anxiety, depression, and perceived
stress were verified. The assessment of symptoms of anxiety and depression was carried out using the Hospital Anxiety

Table 1 Sociodemographic Characteristics of the Study Group

Variables Total
(n=493)

Female
(n=314)

Male (n=179)

f (rf) f (rf) f (rf)

Gender
Female 314 (63.7%) – –
Male 179 (36.3%) – –

Age
≤25 years 453 (91.9) 288 (91.7) 165 (92.2)ns

>25 years 40 (8.1) 26 (8.3) 14 (7.8)

Marital status
Single 284 (57.6%) 164 (52.2%) 120 (67.0%)**
In a relationship 209 (42.4%) 150 (47.8%) 59 (33.0%)

Place of residence
Urban 389 (78.9%) 248 (79.0%) 141 (78.8%)ns

Rural 104 (21.1%) 66 (21.0%) 38 (21.2%)

Faculty
Non-medical faculty 249 (50.5%) 160 (51.0%) 89 (49.7%)ns

Medical faculty 244 (49.5%) 154 (49.0%) 90 (50.3%)

Chronic diseases
No 413 (83.8%) 254 (80.9%) 159 (88.8%)*
Yes 80 (16.2%) 60 (19.1%) 20 (11.2%)

Healthy lifestyle as an important factor of maintaining health during pandemic
SARS-CoV-2
Yes 468 (94.9%) 303 (96.8%) 165 (92.2%)*

No 25 (5.1%) 11 (3.5%) 14 (7.8%)

Efectiveness of actions againtsSARS-CoV-2 pandemic undertaken by state and
local authorities
Effective 396 (80.3%) 260 (82.8%) 136 (76.0%)ns

Not effective 97 (19.7%) 54 (17.2%) 43 (24.0%)
Trust in the information in media about the extent of COVID-19 pandemic
Yes 169 (34.3%) 95 (30.3%) 74 (41.3%)*
No 324 (65.7%) 210 (69.7%) 105 (58.7%)

Believe in the conspiracy theories related to the development of the
SARS-CoV2 virus
Yes 154 (31.2%) 117 (37.3%) 37 (20.7%)***

No 339 (68.8%) 197 (62.7%) 142 (79.3%)

Notes: *p≤.05; **p≤.01; ***p≤.001; nsNot significant for the difference between female and male by χ2 test of independence.
Abbreviations: f, frequency; rf, relative frequency.
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and Depression Scale (HADS) by Zigmond and Snaith40 in a Polish adaptation by Majkowicz et al41. Stress levels were
examined with the Perceived Stress Scale (PSS-10) by S. Cohen, T. Kamarck, R. Mermelstein42 in a Polish adaptation by
Z. Juczyński, N. Ogińska-Bulik.43 The online versions of psychological scales were created using Google Forms
software. In the Particulars part of the survey besides the sociodemographic questions, 4 yes-or-no questions concerning
attitudes towards SARS-CoV-2/COVID-19 pandemic were included (“Do you think that healthy lifestyle is an important
factor in maintaining one’s health, especially during a pandemic?”, “Do you think that the actions of state and local
authorities aimed at improving the epidemiological situation in Poland are effective?”, “Do you trust the information
provided by the media about the extent of the COVID-19 pandemic?” and “Do you believed in conspiracy theories
related to the SARS-CoV2 virus development?”).

Health Behaviors Inventory
The scale comprises 24 statements describing health behaviors (HBs) in four categories (independent variables – IVs):
Positive Mental Attitude (PMA) (avoiding strong emotions, tension, and stressful and depressing situations), Proper
Eating Habits (PEH) (type and frequency of food consumed), Preventive Actions (PA) (following health recommenda-
tions, obtaining information about health and illness), and Pro-health Activities (PhA) (everyday habits: sleep, recreation,
physical activity). The frequency of each statement is scored on five-point scale (1–5), where 1 means almost never, 2 –
rarely, 3 – occasionally, 4 – often, and 5 – almost always. The sum of the scores from the whole questionnaire forms the
general indicator of the intensity of HBs. The raw scores are transformed into Standard-Ten-Score-scale (1–10 Sten),
where 1–4 Sten means low scores, 5–6 Sten – average scores, and 7–10 Sten – high scores. The tool’s reliability is 0.85
for the entire inventory, whereas for individual categories (PMA, PEH, PA, PhA), the Cronbach’s alpha coefficients range
from 0.60 to 0.65.39 For the current study, the Cronbach’s alpha coefficients are 0.85 for the entire scale, and from 0.65 to
0.80 for the categories.

Hospital Anxiety and Depression Scale
The scale consists of 14 items which are divided into two subscales (dependent variables – DVs): the anxiety subscale
(HADS-A) and the depression subscale (HADS-D). Each subscale is composed of 7 statements which assess respon-
dents’ moods over the past week. The subjects assess how much they identify with each statement on a 4-point scale
(from 0 to 3). The scores obtained for each subscale are summed (ranging from 0–21) and the severity of anxiety and
depressive symptoms are assessed (0–7 points – non-minimal anxiety/depression, 8–10 – mild anxiety/depression, 11–
14 – moderate anxiety/depression, 15–21 – severe anxiety/depression).41,44 According to the literature, scores ≥8 are
established as an optimal cut-off score for both HADS-A and HADS-D subscales.40,45 In the current study, both
subscales have strong internal consistency reliability (Cronbach’s alpha for HADS-A = 0.85, HADS-D = 0.75).

Perceived Stress Scale
This is a 10-item self-reported measure of global perceived stress (dependent variable – DV). Participants assess
statements concerning how frequently they notice their life as unpredictable, uncontrollable, and overloaded within the
previous month on a 5-point Likert scale (0–4) where 0 means never, 1 – almost never, 2 – sometimes, 3 – fairly often,
4 – very often). A total score is computed by reverse scoring the four positively worded items and then summing all the
scale items (ranging from 0–21). The higher the result, the greater the intensity of the stress. According to the developers’
guideline,43 the raw data is transformed into Standard-Ten-Score-scale (1–10 Sten), where 1–4 Sten means low level of
perceived stress, 5–6 Sten – moderate level, and 7–10 Sten – high level. The PSS-10 has demonstrated appropriate
reliability (Cronbach’s alpha from 0.75–0.91).23,26 For the current study, the Cronbach’s alpha coefficient is: 0.89.

Social Demographic Characteristics
During the study, gender, age, marital status, place of residence, and field of study were also obtained. Gender and field
of study were treated in the research as confounding variables (CVs).

Respondents were also asked to assess the effectiveness of the actions of state and local government authorities aimed
at improving the epidemiological situation, the role of lifestyle in counteracting the development of the pandemic, and
the reasons for its outbreak, which were obtained on the basis of 4 questions at the end of the online form.
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Procedures
The students who expressed their willingness to participate in the study were assigned to a specific edition of the research
and informed about its date and time by e-mail. The research was conducted during the third wave of SARS-CoV-2/
COVID-19 in Poland (March-May 2021). Due to the restrictions, the study was conducted in electronic form, via MS
Teams by the authors of this manuscript platform. Before the survey, supervisors informed the participants about the aim
of the study and discussed the filling instructions for the conducted tests.

Ethics
The study procedures were reviewed by the Research Ethics Committee of the Medical University of Silesia in Katowice
(PCN/0022/KB/277/19). It complies with the Declaration of Helsinki. All subjects were familiarized with the aim of the
study prior to data collection. Participants were informed about the anonymity and voluntariness of participation in the
research and could discontinue their participation at any time. Returning the tests after completing them was the same as
consenting with the use of the information collected during the examination.

Analysis
For the measures used, Cronbach’s alpha coefficients in the study sample were determined. The frequency (f) and relative
frequency in percent (rf) of variable categories (gender: female, male; marital status: single, in a relationship; place of
residence: urban, rural; faculty: non-medical faculty, medical faculty) were calculated. The data was analyzed in terms of
arithmetic means (M) and standard deviation (SD). The normality of the data distribution was assessed with the Shapiro–
Wilk test (W). In order to estimate the relationship among the variables, multinomial logistic regression analysis was
conducted. The variant of the sequential introduction of independent variables into the regression model was used (the
technique of controlling the influence of confounding variables). Depression, anxiety, and stress were modeled as
dependent variables, health behaviors as an independent variable, and sociodemographic variables (gender and faculty)
as confounding variables. In step 1 of the regression, health behavior variables were entered as the independent variable.
Gender and faculty of the studies were added as confounding variables in steps 2 and 3, respectively. The relationships
between the variables were assessed on the basis of the odds ratio statistics (OR) and the 95% confidence interval for the
OR. The level of statistical significance was set at α =0.05. Statistical calculations were made using IBM SPSS Statistics
26.0 (IBM Corporation, Armonk, NY, USA).

Results
The mean score of anxiety among the study group was 8.0 ± 4.3 points, which allows the estimation of its level as
mild. Of the whole study group, 51% (252) had non-to-minimal, 21% (102) – mild, and 28% (139) – moderate-to-
severe anxiety symptoms. The mean score of depressive symptoms was 5.0 ± 3.5 points (minimal level). Mild
depressive symptoms were observed in 14% (68) of the study group and 8% (38) of examined students suffered from
moderate-to-severe depression. Anxiety levels were significantly higher in female students compared to males. The
mean perceived stress result was 22.2 ± 4.1 points, which allows the estimation of its level as high. It was observed
that 53% (259) of students experienced high and 24% (116) medium levels of stress. The independent sample t-test
revealed a significant intersexual difference in stress level. The overall intensity of health behavior was, at the mean
level, significantly higher in females compared to males. The frequency of undertaking HBs across the subscales was
similar (Table 2).

Multinomial logistic regression analysis revealed that the intensity of health behaviors and gender were factors
significantly associated with anxiety levels among healthcare/health sciences students. Those with a high intensity of
health behaviors were 4 times more likely to have non-minimal anxiety symptoms compared to students with a low
health behavior index [aOR: 4.1, 95% CI: 2.36–6.96]. After gender was included in the model, these odds increased both
in students with a high intensity of HBs (by 152%, up to 5.6 times) and in subjects with an average intensity of HBs (by
19%, up to 2.9 times. Healthcare students who had an average frequency of health behaviors were 2.7 times more likely
to have non-minimal anxiety symptoms as opposed to those with a low frequency. Regarding gender, among students
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with the same HBs intensity females were 80% less likely to have non or minimal anxiety levels when compared to men
with the same level of health behavior intensity. The odds of having non or minimum anxiety levels were about 80%
greater for males than females. Including the faculty as confounding variable in the model did not significantly change
the relationship between anxiety levels and intensity of HBs (Table 3).

According to the results of multinomial logistic regression, a positive mental attitude (OR:1.44, 95%, CI:1.33–1.56,
p<0.001) and preventive actions (OR:0.87, 95%, CI:0.81–0.94, p<0.001) were significant categories of health behaviors
to predict/assess the odds of the occurrence of non-minimal anxiety symptoms. An increase in PMA by 1 point resulted
in a 44% increase in the odds of having non-minimal anxiety levels, compared to a 13% decrease in PA. After gender and
faculty were included in the model, these odds increased by 1% in the case of PMA and decreased up to 10% in PA. In
the case of mild anxiety symptoms, only PMA was significant for assessing the odds of the occurrence of minimal
anxiety symptoms.

Table 2 Characteristics of Emotional Functioning and Health Behaviors During the Third Wave of the COVID-19 Pandemic in
Examined Students

Variables Total (n=493) Raw Scores
STENs

Female (n=314) Raw Scores
STENs

Male (n=179) Raw Scores
STENs

M (SD) M (SD) M (SD)

Anxiety and depression
Anxiety scale (pts.) 8.0 (4.3) – 9.0 (4.2) – 6.2 (3.9)*** –

Depression scale (pts.) 5.0 (3.5) – 5.1 (3.5) – 4.8 (3.5)ns –

Stress
Stress scale (pts.) 22.2 (4.1) 6.5 (2.2) 23.0 (3.9) 7.0 (2.1) 20.6 (4.0)*** 5.7 (2.2)ns

Health behaviors
Health behavior inventory (pts.) 81.4 (13.7) 5.4 (1.9) 82.7 (13.9) 5.3 (1.9) 79.1 (12.9)** 5.5 (1.8)ns

Positive mental attitude (pts.) 20.3 (4.6) – 20.2 (4.6) – 20.5 (4.4)ns –

Proper eating habits (pts.) 20.3 (5.0) – 20.1 (5.0) – 19.2 (4.8)*** –

Preventive actions (pts.) 20.4 (4.4) – 21.1 (4.4) – 19.3 (4.2)*** –
Pro-health activities (pts.) 20.3 (4.1) – 20.4 (4.3) – 20.1 (3.9)ns –

Notes: **p≤.01; ***p≤.001; nsNot significant for the difference between females and males by independent sample t-test.
Abbreviation: M, mean; SD, standard deviation.

Table 3 Intensity of Health Behaviors and Anxiety Levels in Health Sciences Students

Anxiety Level Predictor Model1 Model2 Model3
OR (± 95% CI) OR (± 95% CI) OR (± 95% CI)

Non-minimal vs Moderate-Severe Health behaviors
High vs low 4.05 (2.36–6.96) 5.57 (3.11–9.98) 5.45 (3.04–9.78)
Average vs low 2.67 (1.60–4.46) 2.86 (1.66–4.93) 2.85 (1.65–4.92)

Gender
Female vs male 0.20 (0.12–0.34) 0.20 (0.12–0.34)
Faculty
Non-medical vs medical faculty 1.35 (0.86–2.12)

Mild vs Moderate-Severe Health behaviors
High vs low 0.79 (0.38–1.62) 0.79 (0.38–1.64) 0.79 (0.38–1.62)

Average vs low 1.68 (0.95–2.98) 1.69 (0.95–2.99) 1.69 (0.95–2.99)

Gender
Female vs male 0.95 (0.51–1.77) 0.95 (0.51–1.77)

Faculty

Non-medical vs medical faculty 0.13 (0.68–1.89)

Abbreviations: OR, odds ratio; CI, confidence interval for OR.
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It was observed that the intensity of health behaviors is positively and significantly related to the severity of
depression symptoms. The odds of having minimal, not moderate-severe depression symptoms were 7.3 times greater
for students with a high intensity of health behaviors and 6.8 times greater in those with an average intensity of health
behaviors compared to subjects with low health behavior inventory results. The conditional probability of having
mild, not moderate-severe depression level was 4.8 times greater for students with moderate, not low HBs. Once
gender and faculty are taken into account, the odds for minimal and mild depression did not change significantly
(Table 4).

Regarding the categories of health behaviors, only Positive Mental Attitude was a significant variable for assessing
the probability of the occurrence of minimal (OR:1.49, 95%, CI:1.33–1.68, p<0.001) and mild (OR:1.20, 95%, CI:1.06–
1.36, p<0.001) depression symptoms, not moderate-severe. An increase in PMA by 1 point resulted in 49% and 20%
increases in the odds of having non-minimal or mild depression levels, respectively. Including gender and faculty as
confounding variables in the model did not significantly change these relationships (non-minimal vs moderate-severe:
Model 2 and 3 – OR:1.50, 95%, CI:1.33–1.69, p<0.001; mild vs moderate-severe: Model 2 and 3 – OR:1.20, 95%,
CI:1.06–1.35, p<0.001).

It was revealed that healthcare students with high and average intensity of health behaviors are more likely to have
low (consecutively 9.7 times, 3.7 times) or moderate (consecutively 4.3 times, 2.5 times), not high stress levels compared
to those with a low frequency of HBs. After gender and faculty were included in the model, these odds increased both in
students with a high intensity of HBs (consecutively up to 13.8 times, 4.8 times) and in subjects with an average intensity
of HBs (consecutively up to 4.1 times, 2.6 times). Among students with the same HBs intensity, females were 82% less
likely to have low and 51% less likely to have average stress levels when compared to men (Table 5).

The multiple logistic regression indicated that each category of Health Behavior Inventory is significantly related with
the occurrence of low and not high stress levels (PMA: OR:1.59, 95%, CI:1.45–1.75, p<0.001; PEH: OR:0.92, 95%,
CI:0.86–0.98, p<0.001; PA: OR:0.89, 95%, CI:0.82–0.96, p<0.001; PhA: OR:1.10, 95%, CI:1.01–1.19, p<0.001). The
odds of having moderate and not high stress levels increased by 30% in students with a high PMA. Among students with
the same intensity of HBs categories, females were 81% less likely to have low (OR:0.19, 95%, CI:0.10–0.35, p<0.001)
and 51% less likely to have average (OR:0.49, 95%, CI:0.28–0.85, p<0.001) stress levels when compared to men.

Table 4 Intensity of Health Behaviors and the Level of Depression in Health Sciences Students

Depression Level Predictor Model1 Model2 Model3
OR (± 95% CI) OR (± 95% CI) OR (± 95% CI)

Non-minimal vs Moderate-Severe Health behaviors
High vs low 7.34 (2.73–19.73) 7.42 (2.76–19.97) 7.21 (2.67–19.43)

Average vs low 6.80 (2.71–17.05) 6.78 (2.70–17.01) 6.77 (2.69–17.01)
Gender
Female vs male 0.88 (0.43–1.82) 0.88 (0.43–1.83)
Faculty
Non-medical vs medical faculty 1.79 (0.88–3.65)

Mild vs Moderate-Severe Health behaviors
High vs low 2.40 (0.74–7.75) 2.44 (0.76–7.90) 2.39 (0.74–7.72)

Average vs low 4.83 (1.73–13.52) 4.81 (1.72–13.45) 4.80 (1.72–13.45)

Gender
Female vs male 0.80 (0.34–1.85) 0.80 (0.34–1.85)

Faculty
Non-medical vs medical faculty 1.59 (0.70–3.63)

Note: low and 51% less likely to have average stress levels when compared to men (Table 5).
Abbreviations: OR, odds ratio; CI, confidence interval for OR.
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Discussion
Accompanying the COVID-19 fear for health connected with loss of freedom, uncertainty and frustration generated by
the social life and economic limitations have significantly impacted mental health of populations all over the world.2–
46The similar psychosocial phenomena were observed during the previous pandemics (Ebola, AH1N1 influenza, MERS-
CoV)47–50 It is indicated that the group that is particularly at risk from the psychological point of view during the
pandemic are young people.29–31

In our study, alarming results were obtained regarding the severity of symptoms of anxiety, depression, and stress in
students of health promoting faculties during the third wave of the COVID-19 pandemic in Poland; mild severity of
anxiety was diagnosed in 21% of respondents and moderate or severe in another 28%. In the case of the exacerbation of
depression symptoms, this was 14% and 8%, respectively. High levels of stress were observed in 51% of the respondents
and moderate levels in 24%. These results are alarming, considering the fact that excessive anxiety tension is
a psychopathological factor and may contribute to the development of anxiety disorders or the activation of other
psychological problems.51,52

Problems in the emotional functioning of students during the SARS-CoV-2 pandemic have also been demonstrated by
the results of studies conducted in other countries. An analysis of the mental state of students in different parts of the
world revealed the presence of anxiety disorders in 11–39% of respondents. Depressive disorders were diagnosed in 22–
48% of students.6,34,53–55Moreover, it turned out that a higher anxiety levels were observed in students from rural areas
and those in non-medical faculties.56 Living in cities, or alternatively living with a family, have been identified as factors
protecting against the occurrence of increased anxiety.6 What is more, significantly higher level of anxiety occurs in
higher-year students than those in their first year of studies.55

The causes of the alarming severity level of symptoms of anxiety and depression during the COVID-19 pandemic are
seen primarily in the long-term stressful situation, which is based on the threat to human health and life, a disturbed sense
of security exacerbated by the unpredictability of the disease, and the restrictions in social functioning resulting from the
epidemiological situation.57 The SARS-CoV-2 virus pandemic, apart from being a direct threat to human health,
significantly limits activities related to building one’s social network, creating interpersonal relationships, and learning
to use the resources of interpersonal cooperation that determine functioning in difficult situations. Restrictions were
introduced to reduce the spread of the virus, including on ceasing to participate in classes and the need to adapt to the
model of distance learning, the inability to participate in cultural and entertainment events, limiting direct contact only to
members of one’s household, significantly reduced the possibility of implementing psychological developmental tasks

Table 5 Intensity of Health Behaviors and Stress Levels in Examined Students

Stress level Predictor Model1 Model2 Model3
OR (± 95% CI) OR (± 95% CI) OR (± 95% CI)

Low vs High Health behaviors
High vs low 9.71 (5.13–18.37) 13.98 (7.04–27.77) 13.77 (6.93–27.35)

Average vs low 3.67 (2.07–6.52) 4.05 (2.21–7.44) 4.05 (2.21–7.45)
Gender
Female vs male 0.18 (0.10–0.30) 0.18 (0.10–0.30)

Faculty
Non-medical vs medical faculty 1.16 (0.71–1.89)

Moderate vs High Health behaviors
High vs low 4.30 (2.36–7.84) 4.89 (2.65–9.02) 4.77 (2.58–8.82)
Average vs low 2.51 (1.51–4.16) 2.60 (1.56–4.35) 2.60 (1.55–4.35)

Gender
Female vs male 0.49 (0.29–0.81) 0.49 (0.29–0.81)
Faculty
Non-medical vs medical faculty 1.38 (0.88–2.16)

Abbreviations: OR, odds ratio; CI, confidence interval for OR.
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related to the age of early adulthood, contributing to the deterioration of quality of life.26,29 It can therefore be concluded
that the pandemic blocked the traditional possibility of meeting amongst a group of students, leading to a deterioration of
their emotional functioning.

The main purpose of this study was to identify the relationship between the frequency of undertaking health behaviors
and the emotional functioning of healthcare students during the SARS-COV2 virus pandemic. The results of multiple
logistic regression indicated that the overall intensity of healthy behaviors significantly reduced the occurrence of high
levels of anxiety, depression, and stress symptoms among the respondents. The chance of serious symptoms in the scope
of components of emotional health in students with high levels of health behaviors during the third wave of the COVID-
19 pandemic were, respectively, four times, more than seven times, and nine times lower compared to students with
lower levels of these behaviors. It can therefore be concluded that pro-health behaviors allow students of health
promoting faculties to better function mentally in the pandemic reality.

In non-pandemic conditions, many studies have been conducted on the general relationship between the severity of
health behaviors and symptoms of depression, anxiety, and stress in people of different ages and health statuses.23,36,58–62

The results of these studies indicate that a low intensity of health-related behaviors is conducive to negative phenomena
in the area of mood and emotions, while regular pro-health behavior may be a protective factor. The verification of this
relationship during the COVID-19 pandemic in the group of students was made only in a few countries,20–22 and none of
them concerned Polish students. The authors of these studies confirm the observations made in this study – health
behaviors are an important predictor of symptoms of depression, anxiety, and stress in students during a pandemic.
Behaviors related to a positive mental attitude, which seem to play a particularly important role in preventing the
development of undesirable phenomena within affect, fit into the concept of the so-called salutogenesis, ie a model
emphasizing pro-health psychological properties. Mental hygiene, promoting an optimistic, coherent, task-oriented style
of action in people, favors the activation of homeostatic and immune mechanisms of the body, supports coping with
inflammation, and prevents the development of anxiety-depressive states.63–65 These mechanisms are extremely desir-
able, especially in a situation involving a disturbed sense of security and increased anxiety regarding the health of oneself
and one’s relatives caused by the SARS-COv2 virus epidemic.

The obtained research results emphasize the increased need to promote healthy behaviors in the current epidemio-
logical situation. In addition to primary measures aimed at limiting the possibility of the spread of the SARS-COv2 virus,
such as intensified hygiene procedures and the introduction of restrictions in the field of social life, state decision-makers
and organizations supporting public health must also intensify practical activities aimed at reducing the long-term
negative consequences of the pandemic in the field of mental functioning. The popularization of pro-health behaviors
on the main news websites, broadcasting in the media additional programs teaching relaxation techniques, and presenting
the importance and possibilities of implementing an appropriate dose of physical activity, sleep, or a diet supporting
immunity, all seem to be good practices for supporting emotional functioning. In the case of students, a particularly
effective channel of communication of the above-mentioned practices may be their implementation within the framework
of conducted didactic activities.

Several limitations of this study should be mentioned. The study covered a selected social group – healthcare
students. Members of this group are generally characterized by a higher level of health awareness, including the risks
posed by the SARS-COv2 virus, which may translate into their greater severity of anxiety and stress during a pandemic.37

This is a preliminary study and the research should be extended to the diagnosis of other social groups as well as the
verification of the relationship between health behavior and emotional functioning in these groups in the period involving
the stabilization of the epidemiological situation. It would also be advisable to diagnose the key health-enhancing
behaviors with the use of specific tools that optimize the reliability of obtained data, such as accelerometers to verify the
physical activity level,66,67 24-hour nutrition interviews for the assessment of dietary intake,68 Ego-resiliency and DS-14
Tests69,70 to verify predisposition to coping with stress.

Conclusion
In the course of this study, it was confirmed that regular pro-health behavior plays a protective role in the mental health of
students during the COVID-19 pandemic. The odds of developing severe symptoms in terms of anxiety, depression, and
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stress in students with high levels of health-related behaviors during the third wave of the COVID-19 pandemic were,
respectively, four times, more than seven times, and nine times lower compared to students with lower levels of these
behaviors. The results obtained underline the increased need to promote health behaviors in the current epidemiological
situation in order to reduce the long-term negative consequences of the pandemic in the field of mental health. State
decision-makers and public health organizations should spread the knowledge about the health-enhancing character of
such behaviors and popularize them via special programs in media, schools and universities.
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