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Abstract: The coronavirus disease 2019 (COVID-19) pandemic has a significant impact on both
physical and mental health. The aim of this cross-sectional study was to (1) evaluate depression,
anxiety, and stress levels among students from Polish universities during the first weeks of the
COVID-19 pandemic and (2) assess the risk factors of the higher intensity of emotional distress.
We conducted an online survey using the Depression, Anxiety, and Stress Scale-21 (DASS-21) to
assess well-being. The study included 2172 respondents (73% female, 27% male) with a mean age of
22.1 £ 2.2. Moderate to extremely severe scores of depression, anxiety, and stress were reported by
43.4%, 27.3%, and 41.0% of the respondents, respectively. Higher scores of DASS-21 were related to
female sex (odds ratio (OR) = 3.01), studying sciences (OR = 2.04), co-residence with the roommates
(OR = 1.25), suffering from a mental disorder (OR = 5.88), loneliness (OR = 293.30), the usage of
psychiatric support before pandemic (OR = 8.06), poor economic situation (OR = 13.49), and the
lower scores were found for being currently employed (OR = 0.4). This study highlights an urgent
need for (1) crisis-oriented psychological and psychiatric support for students during the outbreak of
the COVID-19 pandemic and (2) preparing appropriate psychological interventions to improve the
mental health of students for a possible similar situation in the future.

Keywords: COVID-19; SARS-CoV-2; pandemic; psychological well-being; DASS-21; depression;
anxiety; stress; emotional distress

1. Introduction

A new viral disease due to the infection by the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) has been named by the World Health Organization (WHO) as
the coronavirus disease 2019 (COVID-19) and announced as a pandemic approximately five
months after the 41 first reported cases of pneumonia in Wuhan, China [1-3]. Before it was
officially reported as a pandemic, the spread of the SARS-CoV-2 has affected 114 countries,
leading to nearly 188,000 infections, among which thousands of them included critical
cases, as well as over 4000 deaths [4,5]. According to the most recent statistics, there are
more than 100 million cases confirmed so far, and the number of new cases (confirmed or
fatal) is continually increasing every other day.

J. Clin. Med. 2021, 10, 944. https:/ /doi.org/10.3390/jcm10050944

https:/ /www.mdpi.com/journal /jem


https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0002-1372-8987
https://orcid.org/0000-0001-8714-7627
https://orcid.org/0000-0003-1493-8502
https://orcid.org/0000-0001-7503-1838
https://orcid.org/0000-0002-8683-545X
https://orcid.org/0000-0002-5971-795X
https://doi.org/10.3390/jcm10050944
https://doi.org/10.3390/jcm10050944
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/jcm10050944
https://www.mdpi.com/journal/jcm
http://www.mdpi.com/2077-0383/10/5/944?type=check_update&version=2

J. Clin. Med. 2021, 10, 944

2 0f 22

Compared to the severe acute respiratory syndrome coronavirus (SARS-CoV) or the
Middle East respiratory syndrome coronavirus (MERS-CoV), SARS-CoV-2 has affected a
significantly greater number of people during the outbreak of the pandemic, mainly due to
its higher transmission potential [6] and its efficient spread by various transmission routes
including airborne, contact, or fecal-oral routes [7,8]. Several factors such as gender, age, or
the presence of concomitant diseases have and an impact on the severity of SARS-CoV-2
infection that might range from the asymptomatic infection to the clinical conditions charac-
terized by severe respiratory failure or death [5,8]. Factors that contribute to the higher risk
of mortality rates of the infected patients include cardiovascular diseases, hypertension,
respiratory diseases, diabetes, older age, obesity [6,8], or vitamin D deficiency [9].

According to the WHO, on 26 April 2020, which was the closing day of our survey,
the course of events proceeded as follows—2,804,796 confirmed cases, 193,710 confirmed
deaths [10]. From the date of the outbreak, in order to prevent the spread of the virus,
many governments ordered the first recommendations regarding national lockdowns
as well as traveling restrictions [11]. In Poland, on the same date (26 April 2020), there
were 11,617 officially confirmed cases and 535 deaths already reported [12]. Numerous
restrictions introduced by the governmental measures and public health recommendations
during the COVID-19 pandemic have affected the daily living of the society, and those
that primarily mattered were social distancing, social isolation, and home confinement.
On 23 March, the Polish government announced a state of emergency due to the SARS-
CoV-2 pandemic, and all schools and universities were closed [13]. From the 1 April till
26 April, people were not allowed to go out except in special cases such as work and going
to the pharmacy, hospital, and grocery shops, besides, strict restrictions regarding the
total number of customers who were allowed to be in the same room were introduced by
the government. Moreover, the hours between 10 am and 12 am have been declared as
‘the hours for seniors only’ in all of the open institutions; parks, forests, and boulevards
have been closed for all other citizens. Juveniles under 18 years old were not allowed to
walk unsupervised by an adult [14]. People started to self-isolate, equipped with excess
food, protective masks, and disinfectants. Incidences of shortages of masks and health
equipment in numerous hospitals and pharmacies occurred [15]. Throughout the pandemic,
information on the transmission dynamics, incubation time, basic reproductive frequency
of COVID-19, or symptoms and clinical manifestations of the infection were unclear and
continually changing. The absence of a specific cure or vaccine made the public more
concerned about their health [16].

The risk of infection or death was not the only problem that was concerning society.
Reports on the expansion of SARS-CoV-2 infection and new incidents of confirmed or fatal
COVID-19 cases were more likely to be causing fear, anxiety, and distress [17]. The rapid
spread of the virus, social isolation, changing of the command habits, many restrictions,
postponing exams, reopening of schools and universities are pressuring the mental health
of societies [10]. Moreover, the stigmatization or even discrimination of the individuals
who might be associated with the area of spread of disease (e.g., healthcare workers) might
be even more distressing [18]. In 2002, during the SARS pandemic, studies showed that the
psychological impact on the non-infected community was higher in the younger population;
besides, they presented with an increased self-blame, which could reflect frustration and
guilt related to responsibility attribution [19]. There is an increasing number of studies that
aim to assess the mental health of the general population during the COVID-19 pandemic;
however, the long-term consequences remain questionable [20].

2. Psychological Consequences of the Pandemic

The outbreak of the SARS-CoV-2 pandemic has become an extremely pronounced
stressor, which has extended to almost all of the countries worldwide. The fast spread
of the pandemic was observed to affect all groups in society. At the current state of
knowledge, it is believed that not only the pandemic alone but also the regulations and
political measures that aim to prevent the spread of the virus have a significant impact on
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the mental health of societies. Researchers addressed the psychological and behavioral
responses of people during the early stage of the COVID-19 pandemic and noticed higher
depressive, anxiety, and stress symptoms in the general population [15,16,18,21-24]. Some
researchers observed that particularly students” psychological health was more influenced
by the pandemic crisis compared to the other groups but presented with similar stress
and anxiety levels [15]. There is some evidence that youths have reported depressive
symptoms at a higher prevalence than the older ones [23]. A systematic review by Xiong
et al. showed that the major risk factors associated with mental distress during the COVID-
19 pandemic primarily included the student status, female gender, age groups <40 years
old, unemployment status, as well as the presence of either psychiatric or other chronic
diseases [25]. In a study that combined the population of 113,285 individuals, it was
demonstrated that the prevalence rate and intensity of depression, anxiety, and stress
were significantly higher during the pandemic; besides, sleep disturbances and more
intense psychological distress were also observed in a studied population [26]. During
the first weeks of the pandemic outbreak, about half of the Chinese respondents’ reported
a moderate-to-severe psychological impact, whereas one-third of the studied group—
moderate-to-severe anxiety [15]. Similar to the above-mentioned studies, student status
and female gender were associated with greater levels of depression, anxiety, and stress.
In the general population of Austria, depressive and anxiety symptoms were up to five
and three times more prevalent, respectively, compared to the results obtained before the
outbreak of the pandemic [27]. Unemployment, financial instability, and a lower income, in
general, are major economic factors that might exaggerate both psychological and mental
consequences during a pandemic [28-30]. Even though the outbreak began in China, a
study comparing the distress between Poles and Chinese showed that Polish society tends
to present significantly higher depression, anxiety, and stress levels [31]. Generally, younger
individuals are more susceptible to depressive, anxiety, and stress symptoms related to the
pandemic, comparing to the older population [32]. According to the most recent studies,
the pandemic seems to affect individuals in all age groups. Several factors such as student
status or female gender tend to additionally exaggerate psychological distress; however,
there are also protective factors such as social support, proper relationships with family and
friends, or the absence of any mental illnesses [33]. A study by Epifanio et al. performed in
Italy during COVID-19 lockdown showed that younger adults (18-34 years old) presented
with the lowest levels of psychological health, constituting the most vulnerable subjects
in the general population at the same time [34]. Since numerous studies have already
reported that students are most vulnerable to emotional distress during the pandemic, it is
of great importance to find the risk and protective factors associated with the emotional
distress in this group [35-39].

Therefore, the aim of this study was to (1) evaluate depression, anxiety, and stress
levels among students from Polish universities during the first weeks of the COVID-19
pandemic, (2) assess the risk factors that increase the probability of the higher intensity
of emotional distress, (3) create a portrait of a student who requires enhanced emotional
support during the pandemic, (4) compare the results of our study with the results of
research from other countries, that have also assessed the emotional well-being of the
students during the first stages of COVID-19 lockdown with the usage of the same psycho-
logical tools.

3. Materials and Methods
3.1. Study Design and Survey Description

Before the survey preparation, the authors performed an independent review of
the literature regarding the impact of the COVID-19 pandemic on mental health with a
particular emphasis on the students. Subsequently, a structured questionnaire was created,
including four parts: (1) sociodemographic data, (2) questions related to one’s health
condition, (3) economic situation, and (4) Polish adaptation of the Depression, Anxiety,
and Stress Scale-21 (DASS-21) to assess depression, anxiety, and stress levels [40]. An
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anonymous online cross-sectional survey included the questionnaire that was distributed
on 20 April 2020 via social media among Polish students from 87 universities, including all
medical universities in Poland. The survey was prepared via a Google form and was posted
on social media groups on Facebook that gather students from Poland. The questionnaire
was also sent via e-mail to other universities in Poland with a request to distribute it to the
private groups at universities as well. The survey was closed on 26 April. Therefore, it was
conducted almost 6 weeks after applying the lockdown measures in Poland on 10 March.
Hereby, the snowball sampling method was utilized. The respondents were completing the
survey individually in an estimated average time of about 10 min. All the answers given
by the respondents were confidential, and only those who were conducting the research
had access to the answers.

3.2. Measures

The questionnaire was composed in such a way as to provide the most crucial informa-
tion regarding the respondent’s sociodemographic data, economic situation, and general,
subjective knowledge about COVID-19. Sociodemographic data included (1) gender,
(2) age, (3) field of study, (4) year of study, (5) place of residence, (6) place of residence dur-
ing the COVID-19 pandemic, (7) marital status, (8) parental status, and (9) living situation
and co-residence. Data related to student health conditions included questions regard-
ing whether someone got COVID-19, cases of COVID-19 among family members and/or
friends, deaths due to COVID-19 among family members and/or friends, active involve-
ment in the fight against SARS-CoV-2, using the support of a psychologist/psychiatrist
before the pandemic, taking medications or supplements that improve the immunity, and
individual difficulties related to the current epidemiological situation. The section related
to the economic situation included the following questions—(1) whether a respondent is
currently working and (2) how the respondent assesses their economic situation during
the pandemic.

3.3. DASS-21 Scale

The mental health status of the respondents was measured using the Depression, Anx-
iety, and Stress Scale-21 Items (DASS-21) [40]. In the following study, a polish adaptation of
the DASS-21 scale was used [41]. The DASS-21 is a shortened version of the original 42-item
DASS created by Lovibond and Lovibond, and both of them are self-report scales designed
to estimate the overall emotional distress of a respondent, as well as to assess and evaluate
the scores of the depression, anxiety, and stress levels [42,43]. It has been proved that
both of the DASS scales show a high internal consistency [44]. The DASS-21 is composed
of a hierarchical factor structure that includes the three first-order factors (depression,
anxiety, and stress), as well as one second-order factor (emotional symptoms) [45]. Such a
designated scale is suitable for both clinical and non-clinical purposes. An advantage is
that compared to DASS-42, a shortened version (DASS-21) requires less time to be fulfilled
by the respondents, providing similar outcomes at the same time. The main difference
between these scales is the fact that the DASS-42 scale is preferably chosen for clinical
purposes, whereas the DASS-21 is primarily chosen for research purposes. To compare the
results with the normative data and scientific publications in which the DASS-42 scale was
used, the statistical results obtained from the DASS-21 should be multiplied by 2. Such a
conversion provides the possibility to obtain the validity of the statistical results that are
comparable to those that are obtained while applying the DASS-42, however, being less
time-consuming and more legible for the respondents at the same time [46].

The DASS-21 scale consists of three major scales (depression, anxiety, and stress),
among which, each of them contains 7 items. The depression scale evaluates the lack of in-
terest, devaluation of life, hopelessness, dysphoria, anhedonia, inertia, and self-deprecation.
The anxiety scale evaluates the general autonomic agitation, situational anxiety, and a sub-
jective experience of anxiety, whereas the stress scale assesses the chronic non-specific
arousal such as tension, irritability, and nervousness. Responses were structured by a
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4-point Likert scale ranging from 0 (‘does not apply to me at all’) to 3 (‘applies to me very
much or most of the time’), with higher scores indicating more negative experience in the
past week. The total score of the DASS-21 ranges from 0 to 63, whereas the score for each
of the subscales ranges from 0 to 21. After multiplication by 2 for further analysis of the
results, we obtained a DASS-21 total maximum score of 126 and scores for every subscale
equal to 42. The division of the total score multiplied by 2 of the depression, anxiety, and
stress subscale is presented in Table 1 [42].

Table 1. The severity labels used to describe the range of scores in the population of the DASS-21

multiplied by 2.
Depression Anxiety Stress
Normal 0-8 0-7 0-14
Mild 8-13 89 15-18
Moderate 14-20 10-14 19-25
Severe 21-27 15-19 26-33
Extremely severe 28+ 20+ 34+

In our study, the alpha coefficients for the reliability of the depression, anxiety, stress,
and full scale in the entire group were 0.95, 0.89, 0.96, and 0.94, respectively. The calcu-
lated values of Cronbach’s alpha for individual scales indicated the high reliability of the
used scale.

3.4. Description of the Study Group

The final sample consisted of 2172 students of whom 73% (1 = 1585) were women
and 27% (n = 587) were men. The mean age of the sample was 22.1 £ 2.2. The majority of
the respondents (60.5%) were medical students; other fields of study included students
studying social sciences (19.2%), engineering (10%), arts and humanities (5%), and sciences
(4.4%). The majority of students were in the first year of university (23.5%), and the least
(4.9%), during the sixth year of university. The most prevalent place of residence of the
students was the village (22.9%). In the studied group, most of the students were single
(65.6%) or in an informal relationship (30.7%), whereas only 2.5% of the studied group was
married. Regarding the place of residence during the COVID-19 pandemic, 48.3% of the
respondents have answered that they are currently living with their parents. The smallest
number of students answered that they lived with a partner and a child 1% (1 = 21). The
sociodemographic data of the respondents is presented in Table 2.

3.5. Characteristic of the Respondents’ Health Status

The majority of the respondents (1 = 2112; 97.2%) and their relatives and friends
(n =1943; 89.5%) did not suffer from COVID-19. Only 1.3% of the students, as well as 2.4%
and 7.4% of students, either a family member or friend respectively, had gotten COVID-19.
In this group, 0.6% of students suffered from a loss of a family member or friend due
to COVID-19. Some students (20.2%) took part in an active fight against the spread of
SARS-CoV-2 by sewing protective masks, helping elderly people with shopping, collecting
money for hospital equipment, providing telephone consultations, and volunteering in
hospitals. The majority of respondents (82.9%) did not get any psychological or psychiatric
support before the outbreak of the pandemic, which led to the conclusion that 17.1% of the
respondents had experienced some kind of mental disorder before. This data is consistent
with the global data on the prevalence of mental disorders—about 17.6% of the population
meets the criteria for common mental disorders [47]. With regards to the students who used
such support, the psychological ones were most frequently chosen by the students (n = 162;
7.5%). The majority of the respondents (1 = 1506; 69.3%) did not take any supplements
or medicines to improve their immunity. From those who took supplements (1 = 665;
30.6%), in most of the cases it was vitamin D (n = 157; 7.2%), vitamin C (n = 140; 6.5%), or
a vitamin complex (n = 134; 6.2%), and the rest used other medications (n = 234; 10.8%),
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Table 2. Sociodemographic characteristics of the respondents included in the study.

including magnesium, omega-3 fatty acids, herbs, and homeopathic remedies. Regarding
the difficulties that were faced by the students during the pandemic, most of the students
(n = 728; 33.5%) were afraid of infecting their relatives. Interestingly, the fear of being
infected by oneself was the least prevalent fear amongst students (1 = 66; 3.0%). In the case
of chronic diseases, the majority of students denied the existence of any (n = 1837; 84.6%).
However, 4.1% (n = 88) suffered from thyroid diseases, 2.5% (n = 54) from asthma, 1.9%
(n = 41) from a mental disorder, 1.5% (n = 32) from an allergy, 0.7 (n = 15) from diabetes,
and 4.8% (n = 105) from other diseases. The data of respondents’ health status is provided

Question Answer Number of Respondents % of Respondents
Sex Women 1585 73.0
Men 587 27.0
Arts and humanities 110 5.0
Sciences 96 44
Field of study Medicine 1314 60.5
Engineering 219 10.0
Social sciences 416 19.2
I 511 23.5
I 444 20.4
Year of study m 507 233
v 322 14.8
\Y% 277 12.8
VI 106 49
Village 497 229
Less than 20 219 10.1
Bt
[in thousands] 100-300 276 12.7
300-600 409 18.8
More than 600 427 19.7
Single 1426 65.6
Marital status Informal relationship 667 30.7
Married 54 2.5
Do you have children? No 2130 %81
One child 20 0.9
Alone 231 10.6
Parents 1049 48.3
1 live with: Roommates 565 26.0
Partner or spouse 301 13.9
Partner/spouse and children 21 1.0
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Table 3. Factors associated with the health status of respondents.

Question Answer Number of Respondents % of Respondents
. No 2112 97.2
Did you get COVID-19?
Yes 28 1.3
No 1943 89.5
Did any of your relatives/friends .
get COVID-19? Yes, a family member 52 2.4
Yes, a friend 161 7.4
No 2142 98.6
Did any of your relatives/friends :
die because of COVID-19? Yes, a family member 12 0-6
Yes, a friend 14 0.6
Are you actively joining the fight No 1733 79.8
against the COVID-19 epidemic? Yes 439 20.2
No 1800 82.9
Did you use .
Yes, 1 hol 1 162 7.
psychological/psychiatric help es, I used psychological support 6 >
before the beginning of Yes, I used psychiatric support 80 3.7
the pandemic? Yes, I used psychological and 130 6.0
psychiatric support '
Do you take any No 1506 69.3
supplements/medicines that
. . oo Yes 665 30.6
increase immunity?
Changes awaiting the 'world after 440 203
the pandemic
Change of the lifestyle 265 12.2
What was most difficult for you Fear of being infected 66 3.0
during the pandemic? Fear of infection of the loved ones 728 33.5
Financial instability 149 6.9
Isolation 211 9.7
Loneliness 149 6.9
No 1837 84.6
Allergy 32 15
Asthma 54 2.5
Do you have any chronic disease? Diabetes 15 0.7
Mental disorders 41 1.9
Thyroid diseases 88 41
Other 105 4.8

3.6. Employment Status and Economic Situation of the Respondents

We asked the students if they were working before the pandemic broke out. Most of
the respondents (1 = 1469; 67.6%), answered that they did not work, whereas the smallest
group of students (1 = 30; 1.2%) answered that they ran their own business. During the
pandemic, 15.2% of the students lost their job, which caused to rise in the unemployment
group of students to 82.8% (n = 1799). We also asked how the students assessed their
economic situation during the pandemic. Most of the respondents (n = 1278; 58.8%)
answered that they have a stable family income, and nothing has changed for them. The
smallest number of students (1 = 21; 1%) answered that they had to start borrowing money
from family or friends during the outbreak of the pandemic because they were not able
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to support themselves. The data related to respondents” economic situation is provided
in Table 4.

Table 4. The economic situation of the respondents.

Question Answer Number of Respondents % of Respondents
I did not work 1469 67.6
Did you work before the I worked mentally 356 16.4
pandemic outbreak? I'worked physically 316 14.5
I ran my own business 30 1.2
No, I do not work 1799 82.8
Do you work currently? I work mentally 249 11.5
I work physically 96 4.4
I run my own business 28 1.3
I have a stable family income, nothing 1278 58.8
has changed

I'have a stable family income, but the

N han bef 647 29.8
How do you assess your situation 1s worse than before
economic situation during I have to start using savings 191 8.8
the pandemic?
I'have to borrow money from my
family/friends during the outbreak of 21 10
the pandemic because I do not have '
enough money to support myself

I barely have enough money for living 27 1.2

4. Statistical Analysis

The statistical analysis of the results obtained in this study included descriptive
statistics, distribution of the numbers with a percentage distribution, nonparametric tests
(since data distribution obtained in a DASS test deviated from the normal distribution),
U Mann-Whitney, as well as H Kruskal-Wallis tests with multiple comparisons test with
Bonferroni correction. The distribution of the psychological variables was checked with the
usage of analysis of histograms and the Shapiro-Wilk test in the Statistica program. The
distribution in particular scales and the overall result deviated from the normal distribution,
which was statistically significant. The effect size for the Kruskal-Wallis test was calculated
as the eta squared based on the H-statistic: eta squared (H) = (H — k + 1)/(n — k); where
H is the value obtained in the Kruskal-Wallis test; k is the number of groups; # is the
total number of observations. To check the reliability of the applied test, the values of the
Cronbach’s alpha test coefficient for individual scales of the tool were calculated (using
the Statistica v.13 program; Statistica software—Polish version from StatSoft Corporation
Poland, the partner of Tibco Corporation, Palo Alto, California, USA (licence for Medical
University of Lublin)). To determine the risk factors for developing higher intensity of
emotional distress, we standardized the scores of the DASS-21 total score, and then we
distinguished two groups of subjects for further comparisons. The first group of subjects
included the respondents with low scores (DASS 0; below mean (M)—standard deviation
(SD)), whereas the second group—those with high scores (above M + SD). Afterward, odds
ratio (OR) values along with the significance level were calculated using the MedCalc Odds
Ratio Calculator program.

The control groups were allocated to the particular variable as follows—for ‘sex' —men
in the DASS 0 and DASS 2 groups; for ‘field of study” and ‘I live with’—the whole DASS 0
and DASS 2 groups; for ‘Do you have any chronic disease’—the respondents who answered
‘No’ in the DASS 0 and DASS 2 groups; for ‘Did you use psychological/psychiatric help
before the beginning of the pandemics?” and ‘Did you use psychological / psychiatric help
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during the pandemics’—the respondents who answered ‘No’ in the DASS 0 and DASS
2 groups; for “‘What was the most difficult for you during pandemics?’—the respondents
who answered ‘I was not afraid” in the DASS 0 and DASS 2 groups; for ‘Are you currently
working’—the respondents who answered ‘No, I do not work” in the DASS 0 and DASS
2 groups; for ‘How do you assess your economic situation during pandemics?’ —the
respondents who answered ‘I have a stable family income, nothing has changed’ in the
DASS 0 and DASS 2 groups.

5. Ethical Considerations

This study was approved by the Bioethical Commission of the Medical University of
Lublin, Lublin, Poland, and was conducted in compliance with national legislation and the
Declaration of Helsinki. Before fulfilling the questionnaire, all of the respondents had to
sign a consent form declaring that they agree to take part in this study before the survey
has started. Informed consent included information about the form and nature of the study
along with its aim and information about the confidentiality and anonymity of data and
the exploitation of the results only for scientific purposes. All of the data obtained in this
study was gathered and analyzed anonymously.

6. Results
6.1. DASS-21
6.1.1. Total DASS Score

The total DASS score for the entire group of the respondents was 38.13 £ 26.51, which
was lower than the cut-off score equal to 60, proposed by Lovibond and Lovibond [41]. The
overall emotional distress was statistically higher (p < 0.001) in females (M = 40.54 + 26.65)
compared to males (M = 31.60 & 25.02). The results showed that there was a relationship
between the field of study and the DASS total score; the highest score was observed
in science students (median (Me) = 42.00 4+ 40.91), the second in turn was in the case
of the participants studying arts and humanities (Me = 39.00 £ 28.98), social sciences
(Me = 35.00 & 28.14), and engineering (Me = 32.00 &£ 26.79). The lowest score was obtained
amongst the respondents who studied medicine (Me = 31.00 £ 25.48). Based on the
Kruskal-Wallis test, the studied groups were statistically different (H = 16.16, p = 0.0028).
The highest difference was noted between the medical and science students (z = 3.312,
p = 0.009) (Supplementary Table S1). There were no statistical differences between the
first-year students and the rest of the respondents in the DASS total score, as well as in
none of the subscales (depression, anxiety, and stress).

6.1.2. Depression

The mean score for the depression subscale for the entire study group was 14.04 4= 10.44,
which can be classified as a moderate level of depressive symptoms. The intensity of
depression defined as normal in the DASS-21 subscale concerned 43.6% (n = 948) of the
total group of students. The mild intensity of depression applied to 13% (n = 282) of the
examined students, moderate to 19.9% (n = 432), severe to 10.2% (n = 221), and extremely
severe to 13.3% (n = 289). The level of depression in the female group (M = 18.41 + 14.05)
was significantly higher (p < 0.001) than in males (M = 12.24 + 14.37). The results obtained
from the Kruskal-Wallis test showed no significant difference between the students’ field
of study and the level of depression (Supplementary Table S1.2).

6.1.3. Anxiety

In the anxiety subscale of DASS-21, the mean result for the entire group was 7.71 £ 8.29
(equivalent for mild anxiety). Among the examined students, the intensity of anxiety de-
fined as normal in the DASS-21 subscale concerned 60.2% (1 = 1307) of the respondents.
Mild anxiety affected 12.5% (n = 273) of the respondents, moderate—9% (n = 195), severe—
6.6% (n = 144), extremely severe—11.7% (n = 253). Again, as in the depression subscale
women (M = 13.19 £ 11.54) reached (p < 0.001) a higher level of anxiety than male par-
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ticipants (M = 6.90 £ 9.92). Students of arts and humanities (Me = 6.00 &£ 9.63), science
(Me = 6.00 £ 9.2), social sciences (Me = 6.00 + 8.63) reached the highest score, whereas
medicine (Me = 4.00 & 8.0) and engineering (Me = 4.00 % 8.06) the lowest. The results did
not vary significantly between different fields of studies (Supplementary Table S1.3).

6.1.4. Stress

The mean value for stress intensity for the whole group was 16.93 £ 10.98, which classi-
fies as a mild level of stress. The stress level among the surveyed students, which is defined
as normal in the DASS-21 subscale, concerned 47.2% (n = 1026) of the respondents, mild
stress—11.8% (n = 255), moderate stress—15.3% (n = 333), severe stress—16.8% (n = 364),
and the extremely severe stress—8.9% (n = 194) of the respondents. As previously, females
(20.93 + 15.45) scored statistically (p < 0.001) higher than males (12.58 + 14.70). With
regards to the anxiety subscale, the order was almost the same as in the case of the above-
mentioned subgroups with science faculty (Me = 20.00 £ 11.12) in the highest place, then
art and humanities (Me = 19.00 = 11.62), and faculty of social sciences (Me = 16.00 £ 11.51),
engineering (Me = 16.00 £ 10.82), and medicine (Me = 16.00 &£ 10.73) with the lowest scores.
The Kruskal-Wallis test showed no difference between the results of the stress subscale
and the field of study (Supplementary Table S1.4).

The number of students with a particular degree of severity of depression, anxiety,
and stress levels is presented in Table 5. Most of the students reached a normal level of
depression (n = 948, 43.6%), anxiety (n = 1307, 60.2%), and stress (n = 1026, 47.2%). The
highest level of depression symptoms was noted in 13.3% (1 = 289) of the respondents. In
the case of anxiety and stress, 11.7% (1 = 253) and 8.9% (n = 194) of the students, respectively,
were observed to have extremely severe symptoms (Table 5).

Table 5. The number of students presenting a severity ranges of overall emotional distress, depression, anxiety, and

stress levels.

Normal Mild Moderate Severe Extremely Severe
n % n % n % n % n %
Depression 948 43.6 282 13 432 19.9 221 10.2 289 13.3
Anxiety 1307 60.2 273 12.5 195 9.0 144 6.6 253 11.7
Stress 1026 47.2 255 11.8 333 15.3 364 16.8 194 8.9

6.2. Factors Correlating with the Emotional Distress in the Study Group
6.2.1. Demographic Factors

One of the main goals of our study was to identify the factors that increase the proba-
bility of a higher intensity of emotional distress in the group of students (Supplementary
Table S8).

Among the demographic factors associated with an increased intensity of the emo-
tional response in the study group were female sex (OR = 3.01, 95% CI: 2.15-4.22) and
science as a field of study (OR = 2.04, 95% CI: 0.99—4.19).

6.2.2. The Most Difficult Problem during the Pandemic

The respondents were asked to choose from the nine situations the only one that in the
moment of the outbreak of the pandemic and through the first weeks was the most difficult for
them. Students who choose ‘loneliness’ as the most difficult were observed to reach the highest
level of overall emotional distress (Me = 52.00 £ 26.01), depression (Me = 20.00 £ 11.33),
anxiety (Me = 8.00 £ 8.37), and stress (Me = 22.00 = 10.41) measured by the DASS-21. Taking
into consideration the intensity of the total DASS scores, the respondents who chose ‘radical
change in style and way of life” (Me = 35.00 & 28.43) as the second one in ranking and the third
as ‘isolation” (Me = 34.00 & 27.53) ex aequo with ‘financial instability” (Me = 34.00 £ 27.64).
In case of level of depression and stress, second were ‘radical change in style and way of



J. Clin. Med. 2021, 10, 944

11 of 22

life” (depression: Me = 12.00 £ 11.27, stress: Me = 18.00 £ 11.25) and ‘isolation’ (depression:
Me =12.00 £ 10.24, stress: Me = 18.00 £ 11.33). With regards to the anxiety subscale, the ‘fear
of their own risk of infection illness, death” (Me = 6.00 4 10.09), ‘fear of infection of the loved
ones’ (Me = 6.00 & 7.67), and “financial instability’ (Me = 6.00 % 8.31) were associated with
the highest levels of anxiety. In total DASS and all subscales the differences between the
groups were statistically significant—DASS-21 (H = 87.51, p < 0.001), depression (H = 106.68,
p <0.001), anxiety (H = 53.83, p < 0.001), stress (H = 74.58, p < 0.001) (Supplementary Tables S2,
S2.2,52.3, and S2.4). The increased feeling of loneliness was related to 292-fold higher odds of
developing higher overall emotional distress (OR = 292, 95% CI: 15.77-5454.92).

6.2.3. Suffering from Chronic Diseases

In the case of the concomitant chronic diseases, the highest scores of overall emotional
distress (Me = 58.00 & 29.26), depression (Me = 20.00 £ 11.25), stress (Me = 24.00 £ 11.67),
and anxiety (Me = 12.00 £ 11.68) were observed in people with mental disorders. The
suffering from any chronic diseases was associated with the occurrence of overall emotional
disorders in DASS-21 above the cut-off score. The presence of psychiatric disorders was
significantly associated with a higher level of overall emotional distress (z = 4.831, p < 0.001),
depression, (z = 4.424, p < 0.001) anxiety (z = 4.148, p = 0.001), and stress (z = 4.142, p = 0.001),
compared to the respondents without any chronic diseases (Supplementary Tables S3, S3.2,
S3.3, and S3.4). Students suffering from psychiatric disorders were almost six times more
likely to exaggerate their emotional responses than those who had no mental health
problems (OR = 5.89, 95% CI: 1.70-20.27). The usage of any supplements or medication to
improve subject immunity did not correlate with the results of the DASS-21.

6.2.4. Psychological /Psychiatric Support before the Pandemic Broke-Out

Students who were using psychological and /or psychiatric help had the highest results
in overall emotional distress (Me = 56.00 &= 29.53), depression (Me = 20.00 & 10.43), anxiety
(Me =12.00 £ 10.43), and stress (Me = 24.00 £ 11.61). The use of the psychological and/or
psychiatric support before the pandemic was associated with significantly higher levels of
all the assessed variables of the DASS-21 (overall emotional distress (H = 102.21, p < 0.001);
depression (H = 78.208, p < 0.001); anxiety (H = 92.198 p < 0.001); stress (H =76.923,
p <0.001), and the total DASS scores were above the cut-off scores (Supplementary Tables
S4,54.2,54.3, and S4.4). The respondents who had higher odds of emotional distress to the
pandemic situation were those who used psychiatrist services before the outbreak of the
pandemic (OR = 8.06, 95% CI: 2.79-23.28).

6.2.5. Economic Situation during a Pandemic

The self-assessment of students” economic situation in the time of pandemic was sig-
nificantly related to overall emotional distress (H = 63.77, p < 0.001), depression (H = 51.86,
p < 0.001), anxiety (H = 58.79, p < 0.001), and stress (H = 51.44, p < 0.001). Students who
gave the answer ‘stable family income, nothing has changed’ had the lowest result in
overall emotional distress (Me = 30.00 £ 25.43), depression (Me = 10.00 £ 10.09), anxiety
(Me =4.00 + 7.80), and stress (Me = 14.00 &£ 10.71) (Supplementary Tables S5, S5.2, S5.3,
and 55.4). More than 13-fold higher odds (OR = 13.49, 95% CI: 1.71-106.33) of an increased
emotional response was observed in the respondents who chose the answer that they had
to start borrowing money from family or friends during the outbreak of the pandemic
because they did not have sufficient funds to support themselves.

6.2.6. Employment Status during a Pandemic

The employment status during the pandemic was associated with the intensity of
emotions measured with DASS-21—overall emotional distress (H = 17.76, p < 0.001) and
depression (H = 30.49, p < 0.001). In total DASS scores and all subscales, the sequence
was similar, reaching the highest levels in the group of students who were not working
(overall emotional distress—Me = 34.00 = 29.66, depression—Me = 12.00 + 10.47, anxiety—
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Me = 6.00 + 8.41, stress—Me = 16.00 £ 10.92), in later order—in a group of the respondents
that were working mentally, physically, and lastly—running their own businesses. The
level of overall emotional distress (Me = 34.00 4+ 26.66) observed in students who were
currently not working reached above the cut-off score (Supplementary Tables S6, S6.2,
56.3, and S6.4). Currently working mentally (OR = 0.5, 95% CI: 0.34-0.85) and physically
(OR =04, 95% CI: 0.18-1.05) were related to a 0.5 and 0.4-fold lower odds of increased
overall emotional distress respectively.

6.2.7. Living Situation

The living situation and the co-residence were observed to correlate with the results of
the depression subscale (H = 37.22, p < 0.001). The highest levels of overall emotional distress
(Me = 34.00 £ 25.82), depression (Me = 12.00 £ 10.32), anxiety (Me = 6.00 £ 8.18), and
stress (Me = 16.00 £ 10.68) were found in a group of students living with roommates and
students living with parents—overall emotional distress (Me = 34.00 & 27.01), depression
(Me =12.00 £ 10.58), anxiety (Me = 6.00 + 8.42), and stress (Me = 16.00 £ 11.08). People
living with roommates and those living with their parents reached above the cut-off score
in overall emotional distress results. The students who live with roommates presented
1.25-fold higher odds of depression, stress, and anxiety (OR = 1.25, 95% CI: 0.89-1.78)
(Supplementary Tables S7, S57.2, 57.3, and 57.4).

6.3. Comparison with the Results of Other Authors” Studies

The results of our study have been compared with the ones conducted in Spain, China,
India, and Bangladesh. The following countries were chosen by us since the other authors
applied the same psychological instrument (DASS-21) and their studies were performed
during the first stages of the pandemic, similarly to our research (Table 6).

Regarding the total DASS scores, higher emotional distress was noted among Polish
students compared to Chinese students (¢ = 20.44, d = 0.76). Polish students also showed
a greater severity of depression, anxiety, and stress in comparison to Spanish students
(depression—t =42.31, d = 1.04; anxiety—f = 27.40, d = 0.68; stress t = 10.12, d = 1.20). Statisti-
cally significant results were obtained between Poland and Bangladesh, where higher levels
of depression, anxiety, and stress were shown by students from Bangladesh (depression—
t=—11.35,d = 1.87; anxiety—t = —23.66, d = 1.07; stress t = —14.23, d = 1.91). Bangladeshi
students also showed higher emotional intensity compared to Spanish students in all of
the investigated subscales (depression—t = —60.44, d = 1.50; anxiety—t = —59.69, d = 0.69;
stress t = —72.65, d = 1.40).

Table 6. The comparison of the results obtained applying the DASS-21 scale on a population of students in the studies

performed in Poland, Spain, China, India, and Bangladesh.

Country Poland Spain China India Bangladesh
Date of th‘:}fetasﬁrf;‘; closure of 20 April-26 April 28 March—4 April 31 January-2 February 23 April-30 April 11 April-24 April
The time that has from the 3 days aftgrélgV\IIVDP_I 109
confinement till the start of 6 weeks 2 weeks announced One month 2 weeks
the survey as a public health
emergency
Number of the respondents 2172 3707 1210 500 3122
Fezg;oa)les 73 66.1 67.3 65 405
Males 27 33.9 327 35 59.5

(%)

Mean age/age range

12-21.4—28.4%
21.4-30.8—53.2%
221+£22 279 +124 30.8-40.2—7.8% 212+13 214 £2
40.2-49.6—7.4%
49.6-59—3.2%
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Table 6. Cont.

Country Poland Spain China India Bangladesh
Mean and SD of the DASS-21 38.13 + 26,51 ND 20.16 + 20.42 ND ND
total score
DASS-21 Depression 14.04 +£10.44 5.52 +4.92 ND ND 174 +£10.7
(mean and SD -
for each of the Anxiety 7.71£8.29 3.34 +3.87* ND ND 13.8£9.8
subscales) *** Stress 16.93 + 10.98 681+ 4.72 ND ND 213+ 11
Normal 43.6 69.7 57.5 239
Mild 13.0 13.8 8.5 13.2
Depression Moderate 19.9 122 8.0 27.7
Severe 10.2 8.0 15.5
DASS-21 4.3*
(% of the Extremely severe 13.3 18.0 19.7
respondents Normal 60.2 63.6 53.0 285
with a particular
degree of Mild 12.5 7.5 5.0 7.9
severity of . ND
depressyion, Anxiety Moderate 9.0 20.4 10.5 23.3
anxiety, and Severe 6.6 40 128
stress) 84*
Extremely severe 11.7 27.5 27.5
Normal 47.2 67.9 68.0 299
Mild 11.8 24.1 4.0 11.5
Stress Moderate 15.3 5.5 9.0 20.9
Severe 16.8 6.5 21.2
2.6*
Extremely severe 8.9 12.5 16.5

ND—no data. * collectively for severe and extremely severe. ** the results of the analysis of the significance of the differences for DASS
total score—Poland vs. China: f = 20,441, p < 0.0001, 95% CI: 19.69 to 16.246, Cohen’s d = 0.759 (medium). *** the results of the analysis of
the significance of the differences for DASS Depression—Poland vs. Spain: ¢ = 42,313, p < 0.0001, 95% CI: 8.914-8.125, Cohen’s d = 1.044
(large)—Poland vs. Bangladesh: t = —11.351, p < 0.0001, 95% CI: 2.779-3.94, Cohen’s d = 1.868 (large) Spain vs. Bangladesh: t = —60,438,
p <0.0001, 95% CI: 11.494-12.265, Cohen’s d = 1501 (large). *** the results of the analysis of the significance of the differences for DASS
Anxiety—Poland vs. Spain: t = 27.402, p < 0.0001, 95% CI: 4.682—4.057, Cohen’s d = 0.675 (medium)—Poland vs. Bangladesh: t = —23.664,
p <0.0001, 95% CI: 5.585-6.594, Cohen’s d = 1.072 (large)—Spain vs. Bangladesh: t = —59.694, p < 0.0001, 95% CI: 10.116-10.803, Cohen’s
d = 0.694, (medium). *** the results of the analysis of the significance of the differences for DASS Stress—Poland vs. Spain: t = 10.120,
p <0.0001, 95% CI: 10.525-9.745, Cohen’s d = 1.197 (large)—Poland vs. Bangladesh: t = —14.229, p < 0.0001, 95% CI: 3.767-4.972, Cohen’s
d =1.906 (large)—Spain vs. Bangladesh: t = —72.654, p < 0.0001, 95% CI: 14.099-14.881, Cohen’s d = 1.401 (large).

7. The Portrait of a Student who May Potentially Require Special Psychiatric and/or
Psychological Support during the Pandemic

Based on the results of our study, the profile of a student who requires potential
psychological or/and psychiatric support during the pandemic is a woman (OR = 3.01, 95%
CI: 2.15-4.22), studying science (OR = 2.04, 95% CI: 0.99-4.19), living with her roommates
(OR =1.25, 95% CI: 0.89-1.78), suffering from mental disorders that appeared before the
outbreak of the pandemic (OR = 5.88, 95% CI: 1.70-20.27), who was using psychiatric
support before the outbreak of the pandemic (OR = 8.06, 95% CI: 2.79-23.28), complained of
loneliness during the pandemic (OR = 293.31, 95% CI: 15.77-5454.92), and was in a difficult
economic situation that forces her to borrow the money from the family or friends during
the outbreak of the pandemic to support herself (OR = 13.49, 95% CI: 1.71-106.33).

8. Discussion

The rapid outbreak of the COVID-19 pandemic has forced many countries to introduce
specific social distancing and lockdown measures. Such restrictions have a significant
impact on the overall well-being and might develop and progress in the form of symptoms
related to depression, anxiety, or stress [48]. The SARS-CoV-2 virus, as an unknown agent
with undefined mortality and infectivity, undoubtedly had an impact on mental health. The
contemporary world is not used to the situation that has arisen. Moreover, frequent media
releases about new infection incidents and deaths could heighten the fear of the threat.

The main aim of this cross-sectional study, including a population of more than two
thousand Polish students, was to assess depression, stress, and anxiety during the first
weeks after the outbreak of the SARS-CoV-2 pandemic and the lockdown in Poland. We also



J. Clin. Med. 2021, 10, 944

14 of 22

searched for possible risk factors that may intensify students” emotional responses. Results
of our study showed that moderate to extremely severe scores of depression, anxiety, and
stress were reported by 43.4%, 27.3%, and 41.0% of the respondents, respectively.

After processing the results of our research, we decided to compare the DASS-21
results received in our study with those obtained by researchers in the period before
the COVID-19 pandemic. The study was conducted in the winter semester 2018,/2019
at the Jagiellonian University among Polish medicine students showed that the level of
overall emotional distress was lower than those in our study. Unexpectedly, we noticed
a lower severity of anxiety in comparison to the results obtained before the pandemic
in the above-mentioned study. However, the authors of the study did not present the
percentage distribution of the results achieved, making further comparisons in this matter
impossible [49]. In a study by Martinotti et al. using an Italian population, the depression
rate was lower (22.9%), whereas anxiety was greater (30.1%) compared to the results of
our study. Besides, the authors also showed irritability (31.6%) and post-traumatic stress
symptoms (5.4%) as one of the most prevalent during the quarantine period [50]. What
is intriguing and might be interesting for further research is that negative emotions (fear,
anxiety, and sadness) experienced less intensely but not less frequently could constitute a
protective role of trait emotional intelligence during the COVID-19 pandemic, according to
the Polish study performed by Moron and Biolik-Moror [51].

It seemed interesting to compare the intensity of the emotional distress presented by
Polish students with the reaction of students from other countries during the coronavirus
pandemic. We have reviewed the available literature and selected four countries from
different parts of the world, including Spain, China, India, and Bangladesh, which also
performed similar studies primarily on populations of students and used the DASS-21
scale (Figure 1).

Considering the time frames, China was the first to measure the intensity of the
emotional response in the student population. The study in China was conducted three
days after the WHO announced COVID-19 as a public health emergency [48]. Our study
was conducted at the end of the lockdown in Poland, whereas the Chinese study—only
after one week of the lockdown. Polish students presented significantly higher emotional
distress compared to Chinese students. Compared to the other analyzed countries, China
was the one with the lowest percentage of students with moderate to extremely severe
depression. This result was consistent with Selye’s Theory of Stress—General Adaptation
Syndrome, in which anxiety and stress dominate in the initial alarm reaction stage, and
depression appears only in the third phase—exhaustion stage [52]. In a meta-analysis
conducted by Salari et al., which aimed to investigate the rates of depression, anxiety, and
stress during the COVID-19 pandemic by particular continents, it turned out that Asia
presented the highest prevalence of anxiety and depression, whereas the most intensified
stress levels were observed in a population from Europe [24].

The researchers from India conducted a study on a date after the lockdown that was
similar to ours since it was four and six weeks, respectively [53]. Surveys were distributed
in both countries during the end of the lockdown period. The results showed that students
from both countries differed significantly in terms of comparing the number of students
experiencing the severity of emotional disorders from moderate to extremely severe. In
the population of Polish students, depression and anxiety were mostly enhanced, while
anxiety dominates in the profile of emotional distress in Indian students. Perhaps these
differences can be explained by the large disparity in the rates of the number of infected
and the number of deaths per million.

Researchers from Bangladesh achieved a surprising result, especially considering that
Bangladesh had the lowest mortality and infection rates among all compared countries.
Namely, Bangladeshi students reported the highest percentage level in the subscale from
moderate to extremely severe stress [54]. Furthermore, students from Bangladesh showed
significantly higher levels of depression, stress, and anxiety compared to Poland and Spain.
DASS-21 scores were significantly higher among women aged 25 to 29 who live in urban
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areas, who were dissatisfied with their sleep, spent more hours browsing the Internet, were
dissatisfied with academic studies in the current COVID-19 circumstances, and smoked. In
each of the compared countries, women completed the survey more often than men. Only
in the Bangladeshi population, the majority of respondents were men; nevertheless, female
students showed higher levels of emotional distress similarly to all compared countries [53].
These results suggest that women, despite the country of origin, are more vulnerable to
experience enhanced depressive, anxiety, and stress symptoms.

India

n =500, %M =35.0, %F=65.0
4 weeks after lockdown
Tot cases/IM pop = 17.03
Deaths/IM pop = 0.53
Dass-21:

% moderate to extremely severe:

D =]
Al ZE
S Hl =]

Figure 1. The results of the studies from Poland, Spain, China, India, and Bangladesh performed applying the DASS-21
scale. Legend: n = total number of the respondents, %M = percentage of male respondents, Tot cases/1M pop = total
number of cases of COVID-19 per 1 million population on the first day of study, Tot deaths/1M pop = total number of
deaths caused by COVID-19 per 1 million population on the first day of study, x = mean score of DASS-21, SD = standard
deviation, % moderate to extremely severe = percentage of participants with Dass-21 score form moderate to extremely
severe for depression (D), anxiety (A), and stress (S).

From all the above-analyzed countries, an unexpected situation was observed in
Spain, where the highest rates of total confirmed cases and deaths of COVID-19 per
1 million population were noted. The percentage of students showing clinically significant
levels of depression and stress was similar in the Spanish and Indian studies, although
these countries significantly differed in terms of the mortality rates and the number of
infections [38,53]. Comparing to Polish students, the respondents from Spain showed
significantly lower results in all of the DASS-21 subscales (depression, anxiety, and stress).
This observation indicates that there might be many different variables that may affect
mental health except for the ones associated with COVID-19.
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In our study, females showed statistically higher emotional distress levels compared
to males. Generally, depressive [55] and anxiety [56,57] symptoms are more prevalently
observed in females; therefore, increased levels of emotional distress in females compared
to males seem not to be surprising.

Regarding the field of study, the greatest emotional response was shown by students
of arts and humanities in both Poland and Spain; Spanish students who study either arts
and humanities or social sciences and law presented the highest depression, anxiety, and
stress levels [38]. In our study, we observed that being a science (OR = 2.04) or an art
and humanities student (OR = 1.98) was associated with approximately 2-fold higher
odds of more intensified total emotional distress. It is also worth emphasizing that the
lowest intensity of the emotional response in both studies was observed among medical
students, which is a very favorable phenomenon in the context of the nature of their future
professional work and the potential risk of exposure to various stressors, including those
related to the pandemic.

The results of our study showed that ‘living with roommates” (OR = 1.25) constituted
one of the risk factors that considerably intensifies the emotional distress among students.
Such a high frequency of this chosen answer could be associated with numerous factors
such as different emotional reactions of the roommates and their behaviors that could
possibly cause negative thoughts and feelings in the respondents. Besides, it is worth
noting that the students who were living with roommates could additionally worry about
their family members or friends who were not living with them during the pandemic,
contributing to the increased emotional distress of this group. Cao et al. pointed out that
living with parents could potentially constitute a protective factor against anxiety symp-
toms [17]. Additionally, not living with a family during a pandemic has been associated
with a greater risk of reporting at least one mental health outcome [58]. Isolation from
family and friends and living with roommates during the lockdown could increase the
emotional distress of participants, which was also confirmed in the studies by Wathelet et al.
and Wang et al. [58,59]. Nevertheless, we do not have additional information about who the
roommates actually were and whether they were rather a support or an emotional burden
for the respondents. However, when we take into consideration the fact that amongst nine
of the most stress-related situations, ‘fear of infection of the loved ones” was one of the most
strongly correlated with the general intensity of anxiety, then the isolation from the family
due to lockdown and living with a roommate (other than family or any close relatives)
might be an additional factor intensifying emotional distress.

In our study, loneliness turned out to be the greatest difficulty for Polish students dur-
ing the outbreak of the COVID-19 pandemic (OR = 293.31), which is generally considered
as a risk factor implicated in either development or progression of depression [60]. Due to
the introduction of epidemiological restrictions, loneliness might significantly contribute to
the higher intensity of depressive symptoms. Moreover, there is evidence that the feeling of
loneliness because of the COVID-19 pandemic is more experienced in young people [61,62].
Interestingly, Sundarasen et al. showed that loneliness contributed to the increase in the
anxiety levels in the group of students from Malaysia [36]. In a meta-analysis, Loades et al.
pointed out that there was an association between loneliness and/or social isolation and
exacerbation of depressive symptoms, especially in childhood /adolescence; the researchers
observed that intensified depressive symptoms are more pronounced in females rather
than males [63].

In the studied group, the co-occurrence of any mental disorder was associated with
higher levels of emotional distress, depression, anxiety, as well as stress. However, we
cannot completely assume whether such high levels of the above-mentioned variables
were due to the pandemic itself or whether they were increased at baseline (before the
outbreak of the pandemic); it was shown that generally, high levels of stress were related
to numerous mental disorders, at the same time increasing the intensity of depressive
and anxiety symptoms [64,65]. Those who used psychological and/or psychiatric support
before the outbreak of the pandemic also showed significantly higher levels of emotional
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distress along with all of the DASS-21 subscales. Our results are consistent with those
obtained by Vindegaard et al., who indicated that people who had preexisting psychiatric
disorders are reported to experience worsening psychiatric symptoms during the COVID-
19 pandemic [66]. Like the above-mentioned information, it is speculative whether it was
associated with the pandemic or due to potentially increased depression and/or anxiety
and/or stress symptoms at baseline of the possible psychological or psychiatric condition.
Moreover, the observed relationship should be interpreted with caution; anxiety and
depressive symptoms could be potentially intensified by the fear of illness and increased
loneliness during the pandemic, respectively. It is extremely important for health workers
to be aware of such associations, especially during the pandemic.

Regarding the economic situation, the respondents with stable family income pre-
sented the lowest emotional distress levels, contrary to those who had to start borrowing
money during the pandemic. Low income is generally associated with greater psychologi-
cal distress; therefore, the results of our study seem consistent [67]. Although the majority
of the respondents were not working (neither physically nor mentally), the remaining
(those who were working during the pandemic) mostly presented with increased depres-
sion levels. Working mentally or physically during the pandemic was related to a 0.5
and 0.4-fold lower odds of increased overall emotional distress, respectively. Therefore, it
might be assumed that having a job by the students could be a potentially protective factor
against increased overall emotional distress.

Already during the pandemic, Larionov and Mudlo-Gtagolska (2020) conducted a
study on the Polish population and showed that females, families with a household of
at least two persons, persons with children, unemployed individuals, and those with
chronic diseases were at risk of a stronger emotional response during a pandemic [68]. The
researchers presented percentage results that were quite close to those obtained in our
study, although the average age of their respondents was 35.15 years (SD = 12.53). The
DASS total score for this group was equal to 35.89 & 33.74. In the depression subscale, the
percentage of respondents ranging from moderate to extreme severe was 37.25%, whereas,
in our study, it was 43.40%. On the anxiety subscale, 39.08% of respondents presented with
moderate to extremely severe anxiety, and in our study, it was 27.3% of students. In the
above-mentioned study, 34.12% of respondents ranged from moderate to extremely severe
on the stress subscale, compared to 41% of the students in our study. The conclusion is that
in the group with higher age, the intensity of anxiety was more intense than in the group
of students.

Islam et al. (2020) showed that the male gender, living in the countryside, having
satisfactory sleep (7-8 h per day), low Internet use (less than 2 h a day), and physical exercise
might constitute potential protective factors against emotional distress. The authors also
showed that tobacco smoking might be associated with higher levels of depression, anxiety,
and/or stress and thus might constitute one of the potential risk factors. Besides, living in
a nuclear family was assumed to be a potential risk factor for depression and stress [54]. It
should be taken into consideration that the results of all of these studies differ due to several
reasons. Firstly, it was because all of the surveys were launched on different dates and the
time that had passed from the start of the lockdown in a particular country also differed,
and the release of the survey was not standardized. Thus, the impact of SARS-CoV-2 spread
on the mental health of the respondents might differ. What is more, the results might differ
because of the restrictions introduced by a particular country that might be more or less
strict and severe depending on both—the decisions of the government as well as the time
when the survey was performed since the expansion of particular restrictions also differ
in time. What could also affect the respondents’ reactions and depression, anxiety, and
stress levels could be the form of providing information for the societies that might differ
between the local social media.
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9. Limitations of the Study

One of the major limitations of this study is that the respondents involved in this
study (n = 2172) were only Polish students; therefore, these results cannot be generalized to
other nationalities, racial, or ethnic groups. Among them, the majority of the respondents
were females (n = 1585) and medical students (n = 1314). Therefore, it is hard to establish
the obtained results as generalizable because the group of students involved in this study
was slightly limited.

The reliability of the results was also limited by the fact that the study was conducted
in the form of an online survey where the researchers could not assess the reliability of
the information provided by the respondents. Moreover, the other limitation is that the
students who fulfilled our survey were only those who were interested in the potential
consequences of the COVID-19 pandemic on mental health, had access to the Internet, and
were simply interested in taking part in such an online questionnaire.

Besides, it should be taken into consideration that the comparison of our results with
other countries (Spain, India, China, and Bangladesh) based on the DASS-21 scale should
be analyzed with caution since there might be many potential reasons for any differences
between those countries including cultural bias of reporting on mental health.

Another limitation is the fact that the results of the obtained study reflect the well-
being of students only during the few days when the survey was conducted without
any insight into longitudinal effects on students’ mental health. On the other hand, the
mental health status and psychological symptoms of the respondents before the COVID-19
pandemic were unknown to the researchers, which was associated with the potential
difficulties in the interpretation of the obtained results as well.

Taking all the above facts into consideration, it must be stated that the obtained results
cannot be assigned to the entire population of Polish students due to the profile of the
student who most often completed the survey, the form of the survey which was carried
out as an online questionnaire, and the time in which it was conducted that only reflect
the well-being of Polish students in the short and particular period of the pandemic. It
would be beneficial to perform further studies, especially longitudinal ones, which could
provide a clearer understanding of the pandemic effect on students’ depression, anxiety,
and stress levels.

10. Conclusions

Our study was conducted six weeks after the lockdown in Poland when the restrictions
were highly pronounced, the prevalence and the mortality rates were relatively low, and
the knowledge about COVID-19 was still insufficient. The results of this study show that
the severity of symptoms that range from moderate to extremely severe concerned the
following groups of students—43.4% in the depression subscale, 27.3% in the anxiety
subscale, and 41.0% in the stress subscale, indicating a high percentage of the students
experienced significant clinical, emotional distress.

We tried to create a portrait of a Polish student who may potentially require specific
psychological and/or psychiatric support during a pandemic. The results obtained in
our study show that being a female science student, living with roommates, suffering
from mental disorders, and using the support of a psychiatrist and/or psychologist before
the pandemic predisposes a student to increased emotional response. Besides, additional
aspects associated with the increased risk of enhanced emotional responses were a feeling
of loneliness during the pandemic and a deterioration of the financial situation during the
pandemic that required the need to borrow money to support oneself.

While comparing our results with other similar studies conducted during the lock-
down with the usage of the same instrument—the DASS-21—it turned out that Polish
students presented with higher depression, anxiety, and stress levels compared to Chinese
and Spanish students, whereas they presented with lower levels compared to Bangladeshi
students, indicating that socio-political factors might also potentially increase the emotional
distress, and should be considered. Therefore, it must be taken into consideration that a
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particular nationality or culture might present different intensities of depression, anxiety,
stress, or other emotional symptoms in response to the same agent. The understanding of
this point is crucial to provide the right approach as well as proper potential psychological
and/or psychiatric help for all of the students of different nationalities.

The social, economic, and health situations that are continually changing due to
the ongoing COVID-19 pandemic in Poland and the world that require specific adaptive
resources and social support might be a huge stressor to maintain the proper mental well-
being of many students. Therefore, it is crucial to monitor the mental health status of
students as well as to identify potential risk factors that might contribute to the induction
of mental disorders to further provide the proper psychological and psychiatric help for
those students who require it the most.
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