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Abstract: Students worldwide have been impacted by nationwide safety closures due to the COVID-
19 pandemic, creating an environment with loss of interaction with colleagues, social isolation,
boredom, and economic uncertainty. Since university students were considered uniquely vulnerable
to mental health problems even before the pandemic, this study aimed to investigate lifestyle and
behavioral changes experienced by this population due to the epidemiological situation and their
effect on their mental health. Data were collected via an online survey conducted among university
students across Poland. The survey addressed recent lifestyle changes that were a result of the
pandemic as well as psychological distress, symptoms of insomnia and symptoms of post-traumatic
stress. The results indicate that protective factors include maintaining a daily routine, staying
physically active, following a usual eating pattern and taking care of sleep hygiene. Changes in
behavior contributing to poorer mental health included giving up a daily routine, neglecting meals,
tidiness, hygiene as well as social relationships, changes in food intake, sleeping schedule, a decrease
in physical activity and the onset of sexual dysfunctions. A history of psychiatric treatment and an
increase in self-harm as well as an increase in alcohol and tobacco consumption were also found to
be associated with psychological distress. Experienced lifestyle and behavioral changes and their
impact on mental health were apparent throughout the obtained data, highlighting the need for
psychological support in the studied population. Based on the results we were able to establish a list
of protective and risk factors influencing the everyday life and psychological wellbeing of students
amidst the COVID-19 pandemic, which could also be translated into life skills.

Keywords: mental health; online survey; COVID-19; coronavirus; lifestyle; university student;
life skills

1. Introduction

For more than a year, the entire globe has been affected by the coronavirus disease 2019
(COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
which was first detected in December 2019 in the city of Wuhan, China. Currently, this
pandemic has infected more than 177 million people in 222 countries around the world
and has resulted in a devastating threat to human society in terms of health, economy,
interpersonal relations, and daily habits. While public health recommendations (i.e., stay-at-
home orders, closures of basic facilities and services) are necessary to protect public health,
they may, however, dramatically influence individuals’ wellbeing and lifestyle-related
behaviors.

As the spread of the epidemic continues, strict isolation measures and delays in
starting schools, colleges, and universities occur across the globe. In Poland, since the 25th
of March (with a short period break in September), all schools, colleges, and universities
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indefinitely suspended their attendance, and, where possible, activated online learning as
an alternative [1]. According to UNESCO, over 87% of the students worldwide [2] have
been impacted by similar nationwide safety closures. Due to this situation, students are
prone to experience the loss of interaction with class colleagues, social isolation, boredom,
and highly probable loss of part-time jobs in the world of the global recession caused by
the COVID-19 crisis [3,4].

Even before COVID-19, it was clear that university students are uniquely vulnerable
to mental health problems [5]. Being under a lot of pressure to perform academically,
uncertainty about the future, relationship difficulties and feeling of loneliness are among
causes which make them prone to develop unfavorable mental health outcomes [6]. The
switch to online learning, isolation, fear of infection, and financial difficulties are very
likely to exacerbate the already existing problems. For instance, in the Turkish study on
perceived stress during the COVID-19 outbreak, more than half of the students of the study
sample met the diagnostic criteria of generalized anxiety disorder (52%) and depression
(63%) [7]. In the Spanish study on anxiety, depression and stress in the time of the COVID-
19 outbreak, moderate to extremely severe scores of anxiety, depression, and stress were
reported by 21.34%, 34.19% and 28.14% of the respondents (n = 2530), respectively [8].
Swiss longitudinal data collected since 2018 show that students’ levels of stress, anxiety,
loneliness, and depressive symptoms got worse, compared to measures before COVID-19,
and that main stressor for them was no longer a fear of missing out on social life, but
worries about the ones they love [9].

Furthermore, in the time of economic shutdowns, quarantines and curfews also dan-
gerous health behaviors, such as self-harm, eating disorders, elevated tobacco, drugs, and
alcohol consumption, are more likely to be initiated [10]. Indeed, Canadian and Spanish
studies showed that students’ high alcohol and tobacco consumption were significantly
compounded during the pandemic [11,12]. Additionally, the confinement to the home may
cause the interruption of the regular daily routine and a decrease in physical activity. In
fact, it was found that the current quarantine negatively affected the practice of physical
exercise by the student population [13]. Additionally, an international study undertaken
by 35 research organizations from Europe, North-Africa, and Western Asia pointed out
an increase in daily sitting time from 5 to 8 h per day during pandemic restrictions [14].
Moreover, constant mass-media reports about COVID-19 death rates lead to distress [15],
and people under stress are more likely to eat more and choose less healthy ‘comfort
foods’, mainly rich in simple carbohydrates [16,17], smoke more cigarettes [18], and more
frequently reach for alcohol [19,20]. Furthermore, during the lockdown, there is a substan-
tial risk of increasing substance use [21]. Interestingly, the pandemic has also influenced
students’ sex lives, as most of them reported a decrease in sexual activity, yet use of dating
apps remained unchanged [22]. Finally, the pandemic situation and lockdowns have also
influenced students’ sleeping patterns—although they tend to spend more time in bed,
overall sleep quality and insomnia symptoms have worsened [23–25]. All of these may
negatively impact the mental health of students, who are initially threatened by addictions
and mental crises.

While the majority of recent studies concentrated on the psychological impact of the
COVID-19 pandemic on the general population or medical personnel, there is a need for
more data about the student populations, as the pandemic has changed entirely their form
of studying and interacting with other people. Thus, these are two of the most important
areas of a student’s life.

2. Materials and Methods
2.1. Study Design

The study was conducted as a cross-sectional observational study. Data were collected
via Computer Assisted Web Interviewing (CAWI) between the 12th of May and the 30th of
June 2020. The survey was aimed at university students across Poland, and the link to the
online form was distributed with the help of social media, various university websites and
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social media accounts as well as institutional e-mails among various universities across
Poland. Eligibility criteria included university student status of any kind (including PhD
students) at the time directly preceding data collection. The survey was anonymous and
informed consent was obtained from all subjects involved in the study. Furthermore,
to manage negative feelings related to the study the students had an opportunity to
contact the psychiatry clinic of the Wroclaw Medical University via e-mail and to receive
free psychological counselling, following the study. A number of participants took this
opportunity to seek professional mental health advice and start mental health treatment.
The study was conducted according to the guidelines of the Declaration of Helsinki and
study protocol was approved by the Ethics Committee at the Wroclaw Medical University
in Poland (no. 309/2020).

2.2. Participants

The studied group included a total number of 980 participants, within which 247
were male (25%) and 733 were female (75%). The mean age of the respondents was
22.24 ± 2.46 years. All of the participants were university students, the majority in their
1st or 2nd year (n = 447, 46%), which means their entire university experience was largely
influenced by the pandemic and the changes it brought to educational environments. At
the time the survey was conducted, COVID-19 exposure in the studied population was
still at a low level. A detailed description of the demographic characteristics of the study
group can be found in Table 1.

2.3. Measures

The online survey consisted of three sections. The first one aimed to collect sociodemo-
graphic information, including gender, age, residence, employment status, income source,
relationship status, etc. The second section of the survey addressed recent lifestyle changes
that were a result of the pandemic (i.e., a change in social activities, everyday routine,
physical activity, relationships, eating habits, substance use, etc.). Sample items included
“were you able to keep your everyday routine during the pandemic”, “during the pandemic, have you
noticed you neglect your [hygiene, meals, interests] more than usual”, “during the pandemic has
the average time you spend on [sleep/physical activity] changed”? The internal consistency of the
questionnaire was calculated using Cronbach’s alpha and deemed satisfactory at α = 0.701.
The last section of the survey included three questionnaires aimed to assess psychological
distress (General Health Questionnaire, GHQ-28), symptoms of post-traumatic stress (Im-
pact of Events Scale Revised, IES-R), as well as symptoms of insomnia (Insomnia Severity
Index, ISI). The internal consistency of the used measurements in the studied sample was
calculated using Cronbach’s alpha and presented as follows: GHQ-28 α = 0.941, IES-R
α = 0.863, ISI α = 0.863.

The General Health Questionnaire (GHQ-28) [26] is a 28-item, self-administered
screening questionnaire, that allows to detect temporary or long-term changes in mental
health that occurred in the studied population, as a result of current problems, a change in
life circumstances or environmental event. It consists of four subscales: somatic symptoms,
anxiety and insomnia, social dysfunction and severe depression. The items are rated on
a 4-point Likert scale, from 0 (not at all) to 3 (much more than usual). The maximum
score is 84 and is typically interpreted as higher scores indicating a higher possibility of
psychopathological symptoms. For the purpose of this study the cut-off score indicating
psychological distress was established at 24 points.

The Impact of Events Scale Revised (IES-R) [27] is a self-administered questionnaire
with 22 items rated on a 5-point Likert scale. It describes the subjective level of stress
related to a traumatic event. The questionnaire consists of three dimensions that relate to
post-traumatic stress disorder symptoms, i.e., intrusions, arousal and avoidance.

Insomnia Severity Index [28] is a brief screening instrument to assess sleep problems
and insomnia severity. It consists of seven items rated on a 5-point Likert scale concerning
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sleep onset, maintenance and problems awakening, dissatisfaction with sleep, interference
of insomnia with functioning, and distress due to sleep problems.

Table 1. Demographic characteristics of the study sample, n = 980.

Characteristic n %

Demographic

Sex

Male 247 25
Female 733 75

Age Mean 22.24, SD (2.46), median 22.00 (21.00, 23.00)

Place of residence

<100 thousand 463 47
>100 thousand 518 53

Employment

Unemployed 728 74
Employed 252 26

Source of income

Partner 25 2.6
Family 817 83
Self-supportive 138 14

Education

Field of study

Medical 305 31
Technical 262 27
Other 413 42

Full-/part-time

Full-time 908 93
Part-time 71 7.3

Year

1st and 2nd 447 46
3rd or 4th 368 38
5th or 6th 152 16
Other 13 1.3

Covid-19 Exposure

Infected

Yes 1 0.1
No 979 99.9

Quarantined

No 945 96
Yes 35 3.6

Quarantined family member

Yes 70 7.1
No 910 93

Death in family

No 970 99
Yes 10 1.0
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2.4. Data Analysis

All of the received questionnaires that were complete and fulfilled the inclusion criteria
(university student status) were included in the statistical analysis. Descriptive statistics
(mean and standard deviation or counts and percentages) were used to calculate variables
(demographic and clinical) and GHQ, ISI and IES-R scores. Differences in GHQ, ISI or
IES-R between questionnaires’ responses were assessed using the Mann–Whitney test and
Kruskal–Wallis test with the Holm correction for multiple comparisons. Additionally, effect
sizes r (for Mann–Whitney test) or eta squared (for Kruskal–Wallis) were reported. To
assess the independent effect of different questionnaires’ responses on GHQ, ISI and IES-R,
multivariate linear regression was performed. The model was chosen on a theoretical basis
and controlled by the AIC coefficient to assess for any significant confounding variables.
The results presented below include the whole model. All analyses were performed in
R for Windows, version 4.0.5 (R Foundation for Statistical Computing, Vienna, Austria).
p < 0.05 was selected as the significance threshold.

3. Results
3.1. Main Findings
3.1.1. Maintaining a Daily Routine and Productivity

Although most of the respondents agree that a daily routine is an important factor
influencing the way they feel (n = 761, 78%), only a little over a third of the them were
able to maintain it during the pandemic (n = 31, 7%). Moreover, the results indicate
that individuals able to maintain their day to day routine scored significantly lower on
psychopathological distress, as indicated by the GHQ scores. Maintaining a daily routine
similarly significantly affected symptoms of insomnia and PTSD, where the better the
routine was preserved, the lower the ISI and IES-R scores.

Most respondents (n = 760, 78%) declare that they feel a greater pressure than usual
to be productive, on account of the pandemic and changes to the way online learning
affected their schedule. Additionally, most of them point to themselves as the source of
that pressure (n = 648, 58.9%). The results indicate that the higher the perceived pressure to
be productive, the greater the GHQ total score (p = 0.03). In practice, the perceived pressure
translated into a success in plan execution and satisfaction with one’s productivity in only
19% (n= 183) of the respondents, which in turn led to feelings of guilt and frustration in
close to 80% of them (n = 880, 79.8%). This observation is also reflected in the levels of
psychopathological symptoms. Much higher GHQ scores were found in the group that was
not able to succeed in their plans or satisfied with their productivity, compared to the group
that was (mean 44.2 vs. 27.08, p < 0.0001). Moreover 89% (n = 591) of the former group was
above the established 24-point cut-off for psychological distress. Similarly, as observed
before, successful planning and satisfaction with one’s productivity also significantly
influenced the level of insomnia and PTSD symptoms.

3.1.2. Self-Care, Social and Romantic Relationships

As a result of the pandemic, almost a third of the studied group (n = 269, 27%) declared
they have neglected personal hygiene, 36% (n = 349) have neglected tidiness, 43% (n = 425)
meals, 62% (n = 612) activities, 53% (n = 517) their interests, 25% (n = 234) their family and
53% (n = 519) have neglected their friends. All of the aforementioned groups had a signifi-
cantly higher GHQ total score. In all cases, close to 90% of the respondents who indicated
having neglected one of the above areas score above the 24-point cut-off that indicate the
presence of relevant psychopathological symptoms. All of the described areas also were
significant associated factors of symptoms of insomnia and higher scores on the IES-R. A
considerable percentage of the respondents 16% (n = 158) stated that their relationship
deteriorated or ended during the pandemic, which corresponded with significantly higher
GHQ scores in this group, compared to those who did not have that experience. This group
also had the highest percentage of scores above cut-off for psychological distress (92%). A
similar effect was observed for insomnia and PTSD symptoms.
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3.1.3. Food, Sleep, Sex and Physical Activity

Food| The largest group in the studied population 35% (n = 340) indicated an increase
in food consumption due to the pandemic, followed by no declared change in 23% (n = 227)
and finally a decrease, observed by 22% (n = 219) of the respondents. Furthermore, an
equal number of respondents 10% (n = 97) declared having taken up a new diet during
the pandemic, as have discarded the diet they were on before. The dietary habits were
significantly related to the GHQ scores, with highest total scores in the group who gave up
their previous diet on account of the pandemic, followed by people who eat less than they
did before the pandemic, more than they did before, have started a new diet and the lowest
scores in the group that made no change to their food intake. Post hoc analyses point to
significant differences between no change in food intake and all of the other responses
(more, less, new diet, no diet) as well as giving up a previously maintained diet and eating
more and being on a new diet. Changes in food intake were also significantly related to
insomnia and PTSD symptoms, similarly with high scores for giving up a previous diet
(post hoc significance for no change vs. the remaining groups).

Sleep| The majority of the studied population, 79% (n = 630), declare having noticed
a change in their sleeping patterns during the pandemic, followed by those who have
noticed no change in the amount of time they sleep 21% (n = 201). The respondents
indicating changes in sleep scored significantly higher on GHQ, than the group who
experienced no changes in sleep. The same pattern can be observed with insomnia and
PTSD symptom scores.

Sex| A small number 6.3% (n = 62) of the studied group indicate the onset of previously
absent sexual dysfunctions (i.e., erectile dysfunctions, loss of sex drive). The highest
scores on psychopathological symptoms were observed in the group that indicated an
onset in sexual dysfunction where, notably, all of the participants scored above cut-off for
psychological distress (n = 62, 100%). The same was found for insomnia symptoms, with
highest scores for sexual dysfunctions and PTSD symptoms.

Physical Activity| Over half of the studied population (60%, n = 587) declare their
physical activity level has decreased during the pandemic. The physical activity level
corresponded with psychological distress, where the group with lower activity levels
exhibited significantly higher GHQ scores. The group that declared a decrease in physical
activity also scored significantly higher on insomnia symptoms, but not PTSD symptoms.

3.1.4. Psychiatric and Psychological Treatment, Self-Harm and Substance Use

In the studied sample, 161 participants (16%) reported having been in psychiatric
treatment at any point in their life, most of them reported being treated for depression and
anxiety disorders, followed by eating disorders, OCD, personality disorders and bipolar
disorder, out of those, however only 89 (9.1%) report undertaking psychopharmacology
treatment. Another 350 (36%) participants confirmed having contact with a psychologist or
receiving psychotherapy. The groups receiving psychiatric treatment, psychotherapy or
psychiatric medication in the past scored significantly higher on the GHQ as well as ISI
and IES-R.

Self-harm| Although the majority of the studied group reported no previous history
or current self-harm (n = 721, 73.4%), among those who do 16% (n = 155) observed no
change in frequency, 8.8% (n = 86) report an increase and only 1.8% (n = 18) a decrease in
self-harm behaviors. The results indicate significant differences in GHQ scores between
respondents who never engaged in self-harming behaviors and those who did, as well as
between those who noted an increase in the frequency of self-harm and all of the other
groups with an increase in GHQ total score accompanying an increase in the frequency
of self-harming behaviors. The group of respondents reporting an increase in self-harm
almost entirely scored above the cut-off for psychological distress (98%, n = 84). An increase
in self harm also significantly corresponds to insomnia and PTSD symptoms.
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Substance Use

Alcohol| Only 18% (n = 178) of the studied group declared that they have increased
their alcohol consumption during the pandemic, compared to 43% (n = 420) who report
having decreased their consumption in that time. Nevertheless, the results remain related
to psychological distress, where the former group score significantly higher on the GHQ
total score than the latter and exhibit the highest percentage of scores above cut-off (88%).
Increased alcohol consumption is also significantly related to symptoms of insomnia and
PTSD. The lowest levels of psychopathological symptoms are observed in the group who
declare that they have not changed the amount of alcohol they consume on account of the
pandemic; this group also exhibits the smallest percentage of results above the cut-off for
psychological distress (75%), compared to the ones who reported to have increased (88%),
decreased (78%) or never consumed alcohol at all (79%). The post hoc analyses revealed
that it was an increase in alcohol consumption that was statistically significant in relation to
all of the other groups (i.e., decrease, same as usual, never used). This was true for all of the
aforementioned variables (GHQ, ISI, IES-R). For the purpose of reporting, the responses in
the group were dichotomized into ‘increase in alcohol consumption’ and ‘no increase in
alcohol consumption’ yielding similar results (for details see Table 2).

Tobacco| An increase in tobacco consumption was reported by 11% (n = 111) of the
studied population and a decrease by 16% (n = 152). The group that noted an increase
in tobacco use was not significantly higher on psychological distress. It was, however,
significantly higher in insomnia and PTSD symptoms, with highest scores for people who
increased consumption during the pandemic and lowest scores, similarly as with alcohol,
for those who made no change. The post-hoc analyses similarly point to an increase in
consumption as the significant variable. For the purpose of reporting, the responses in
the group were dichotomized into ‘increase in tobacco consumption’ and ‘no increase in
tobacco consumption’ yielding similar results (for details see Table 2).

Other substances| The survey also included questions related to marijuana, opiates,
psychedelics, stimulants and “other”, with no statistically significant results across all of
the variables.

3.1.5. Multiple Linear Regression

A multiple linear regression was performed to predict GHQ-28, ISI as well as IES-
R scores as dependent variables, in relation to age, sex and the lifestyle questionnaire
items. The results of the regression analysis suggest most of the independent variables
were predictors of the GHQ-28 scores, but not of the remaining questionnaires (IES-R,
ISI). Neglecting interest has the strongest determination on an increase in GHQ scores
(β = 0.4943, p < 0.001), directly followed by the onset of sexual dysfunction (β = 0.4907,
p < 0.001), both of the independent variables also significantly reflected on ISI and IES-
R scores in the same manner. The second highest, significant negative beta-coefficients
for GHQ-28 were noted for the ability to execute plans and productivity as well as self-
harm frequency but only for the group that never self-harmed (β = −0.3936, p < 0.001;
β = −0.369, p < 0.001, respectively). Apart from that, the ability to execute plans and
productivity were not significant influence determinants of any of the other variables, and
self-harm frequency for the group that never self-harmed has only been able to predict the
IES-R score (β = −0.2737, p < 0.001). Other significant predictors for the GHQ-28 with a
beta-value > 2 included the ability to maintain an everyday routine, perceived pressure on
productivity, neglecting tidiness, neglecting family, an increase in alcohol consumption
and an increase in self-harm frequency, several variables also predicted GHQ-scores with a
beta-value < 1. Other determinants of ISI scores included female sex, neglecting tidiness,
neglecting meals, neglecting family, a change in food intake and an increase in self-harm.
Other predictors of IES-R scores included female sex, perceived pressure on productivity,
neglecting tidiness, neglecting family, an increase in alcohol consumption, as well as an
end or deterioration of a relationship. Detailed results can be found in Table 3 below.
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Table 2. Differences in GHQ-28, ISI, IES-R5 scores between groups based on their questionnaire responses.

Questionnaire Item Response
GHQ ISI IES-R

Mean (SD) Effect Size 2, p 3 Mean (SD) Effect Size 2, p 3 Mean (SD) Effect Size 2, p 3

Ability to maintain everyday
routine

1 No 43.21 (16.30)
0.2795 ***(r)

10.35 (5.84)
0.171140 ***(r)

37.82 (18.07)
0.12208 **(r)2 Yes 32.93 (17.31) 8.26 (5.76) 32.94 (19.07)

Perceived pressure on
productivity

1 No 35.80 (18.08)
0.01129 * ns 1 – ns –

2 Yes 40.78 (17.00)

Ability to execute plans and
productivity 5

1 No 35.12 (15.63)
0.152 ***

10.43 (5.83)
0.0385 ***

37.98 (17.87)
0.02098 ***2 Yes 27.08 (15.22) 7.62 (5.57) 30.74 (18.89)

Neglecting personal hygiene 1 No 36.77 (16.68)
0.07311 ***

9.14 (5.87)
0.02124 ***

34.54 (18.22)
0.02301 ***2 Yes 47.29 (16.66) 11.04 (5.78) 40.99 (18.53)

Neglecting tidiness 1 No 35.55 (16.52)
0.09934 ***

8.75 (5.79)
0.04485***

33.41 (18.32)
0.0347***2 Yes 46.98 (16.50) 11.36 (5.79) 41.08 (17.97)

Neglecting meals 1 No 34.61 (15.73)
0.10821 ***

8.20 (5.54)
0.07725 ***

33.49 (18.01)
0.0216 ***2 Yes 46.50 (16.81) 11.54 (5.84) 39.58 (18.88)

Neglecting activities 1 No 34.45 (16.95)
0.05046 ***

8.65 (5.71)
0.01758 *** ns –

2 Yes 43.09 (16.79) 10.32 (5.89)

Neglecting interests 1 No 30.76 (15.58)
0.21141 ***

7.54 (5.41)
0.10569 ***

30.75 (18.33)
0.06144 ***2 Yes 46.95 (15.48) 11.40 (5.79) 40.63 (17.72)

Neglecting family 1 No 36.96 (16.53)
0.07136 ***

9.02 (5.69)
0.02662 ***

34.36 (18.32)
0.02267 ***2 Yes 46.47 (17.65) 11.37 (5.69) 41.03 (18.98)

Neglecting friends 1 No 34.76 (16.17)
0.06108 ***

8.57 (5.49)
0.02275 ***

33.15 (18.21)
0.01776 **2 Yes 43.64 (16.94) 10.56 (6.10) 38.46 (18.66)

Increase in alcohol consumption,
compared to pre-pandemic

1 No 38.36 (16.88)
0.1915 ***(r)

9.29 (5.77)
0.13911 ***(r)

34.73 (17.99)
0.16844***(r)2 Yes 47.05 (17.42) 11.47 (6.11) 43.20 (19.36)

Increase in tobacco consumption,
compared to pre-pandemic

1 No 39.2 (17.27)
0.11897 **(r)

9.31 (5.83)
0.18202 ***(r)

35.42 (18.43)
0.12765 **(r)2 Yes 45.7 (16.47) 12.68 (5.59) 42.86 (18.03)

Relationship with partner
deteriorated or ended

1 No 38.50 (17.23)
0.18757 ***(r)

9.33 (5.84)
0.14002 ***(r)

35.07 (18.28)
0.13917 ***(r)2 Yes 47.41 (15.72) 11.56 (5.82) 42.48 (18.61)

Onset of sexual dysfunctions 1 No 38.82 (16.94)
0.23802 ***(r)

9.39 (5.81)
0.19548 ***(r)

35.41 (18.39)
0.17012 ***(r)2 Yes 56.48 (13.83) 14.15 (5.37) 48.90 (15.83)
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Table 2. Cont.

Questionnaire Item Response
GHQ ISI IES-R

Mean (SD) Effect Size 2, p 3 Mean (SD) Effect Size 2, p 3 Mean (SD) Effect Size 2, p 3

Change in food intake, compared
to pre-pandemic

1 No change 32.79 (16.42)

0.0621 ***

7.48 (5.09)

0.04879 ***

31.41 (18.22)

0.01659 *

2 I eat less 43.92 (17.41) 11.04 (6.02) 38.69 (18.44)
3 I eat more 40.34 (16.99) 9.82 (5.97) 36.87 (18.83)

4 Stopped previous
diet 46.64 (15.87) 11.26 (5.45) 39.00 (17.33)

5 Started new diet 39.59 (15.95) 9.77 (6.09) 37.33 (17.74)

Post hoc 4: 1.2 ***; 1.3 ***; 1.4 ***; 1.5 ** 1.2 ***; 1.3 ***; 1.4 ***; 1.5 * 1.2 ***; 1.3 *; 1.4 *

Change in sleeping patterns,
compared to pre-pandemic

1 No 35.71 (16.91)
0.12135 ** (r)

8.50 (5.65)
0.10082 ** (r)

ns –
2 Yes 41.01 (17.24) 9.99 (5.92) ns

Decrease in physical activity,
compared to pre-pandemic

1 No 35.58 (17.50) 0.20422 ***(r) 8.69 (5.75) 0.13793 ***(r) ns –
2 Yes 42.86 (16.55) 10.35 (5.90)

Self-harm (frequency), compared
to pre-pandemic

1 No change 46.13 (15.90)

0.11034 ***

10.16 (6.07)

0.03368 ***

40.69 (17.15)

0.04554 ***
2 Never self-harmed 36.67 (16.47) 9.12 (5.68) 33.90 (18.50)
3 Increased 42.17 (13.73) 11.28 (5.54) 46.39 (15.67)
4 Decreased 55.72 (15.50) 13.23 (6.10) 46.01 (16.50)

Post hoc 4: 1.2 ***; 1.3 ***; 2.3 ***; 2.4 ** 1.3 *; 2.3 **** 1.2 ***; 1.4 *; 1.3 ***
1 Non-significant differences were omitted or marked as “ns”. 2 The non-marked effect sizes represent η2, the effect sizes in Wilcoxon r are marked as “(r)” and range between <0.1 insignificant, <0.3 small, <0.5
moderate, >0.5 large effect. 3 P-value: <0.05 *, ≤0.01 **, ≤0.001 ***. 4 Post-hoc analysis for multiple responses as numbered with p. adj. significance (*). 5 Some of the questions included an “I don’t know” answer,
these were neither included nor interpreted in the results.
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Table 3. Results of the multiple linear regression analysis for questionnaire responses and GHQ-28, ISI and IES-R.

Predictors
GHQ-28 ISI IES-R

Beta Std Error p Beta Std Error p Beta Std Error p

(Intercept) −0.9670 0.1202 <0.001 −0.9843 0.1426 0.017 −0.7479 0.1469 <0.001
Age −0.0867 0.0249 0.001 −0.0070 0.0295 0.813 −0.0306 0.0304 0.315
Sex (Female) 0.1430 0.0563 0.011 0.1858 0.0668 0.006 0.1841 0.0688 0.008
Ability to maintain
everyday routine −0.2299 0.0546 <0.001 −0.1091 0.0648 0.093 −0.0491 0.0667 0.461

Perceived pressure on
productivity 0.2119 0.0649 0.001 0.1382 0.0770 0.073 0.1870 0.0793 0.018

Ability to execute plans
and productivity −0.3936 0.0698 <0.001 −0.0361 0.0842 0.668 0.0026 0.0867 0.976

Neglecting personal
hygiene 0.1977 0.0584 0.001 0.0537 0.0693 0.439 0.1106 0.0714 0.122

Neglecting tidiness 0.2252 0.0558 <0.001 0.1334 0.0663 0.044 0.1824 0.0682 0.008
Neglecting meals 0.1734 0.0559 0.002 0.2493 0.0663 <0.001 −0.0008 0.0683 0.990
Neglecting activities −0.1081 0.0743 0.146 −0.1627 0.0882 0.065 −0.1053 0.0908 0.246
Neglecting interests 0.4943 0.0572 <0.001 0.3582 0.0679 <0.001 0.2929 0.0699 <0.001
Neglecting family 0.2014 0.0611 0.001 0.1447 0.0725 0.046 0.1493 0.0747 0.046
Neglecting friends 0.1872 0.0543 0.001 0.1180 0.0644 0.067 0.0860 0.0664 0.195
Increase in alcohol
consumption, compared
to pre-pandemic

0.2032 0.0655 0.002 0.0914 0.0777 0.240 0.2480 0.0801 0.002

Increase in tobacco
consumption, compared
to pre-pandemic

0.0110 0.0784 0.888 0.3359 0.0930 <0.001 0.1681 0.0958 0.080

Relationship with
partner deteriorated or
ended

0.1852 0.0683 0.007 0.1118 0.0811 0.168 0.1953 0.0835 0.020

Onset of sexual
dysfunctions 0.4907 0.1037 <0.001 0.4070 0.1230 0.001 0.3702 0.1267 0.004

Change in food intake,
compared to
pre-pandemic

0.1900 0.0595 0.001 0.2114 0.0706 0.003 0.1312 0.0727 0.071

Change in sleeping
patterns, compared to
pre-pandemic

0.0592 0.0602 0.326 0.0725 0.0714 0.310 0.1237 0.0735 0.093

Decrease in physical
activity, compared to
pre-pandemic

0.1810 0.0692 0.009 0.1391 0.0822 0.091 0.0990 0.0846 0.242

Self-harm (frequency),
compared to
pre-pandemic (never)

−0.3690 0.0675 <0.001 −0.0570 0.0801 0.477 −0.2737 0.0825 0.001

Self-harm (frequency),
compared to
pre-pandemic (less)

0.0552 0.1883 0.769 0.3794 0.2234 0.090 0.3983 0.2301 0.084

Self-harm (frequency),
compared to
pre-pandemic (more)

0.2467 0.1025 0.016 0.2922 0.1217 0.017 0.0781 0.1253 0.533

4. Discussion

The presented findings paint a picture of profound changes in lifestyle and everyday
functioning experienced by college students in Poland during the pandemic.

4.1. Maintaining an Everyday Routine

A considerable percentage of respondents declared having neglected a vast portion
of their everyday life including hygiene, tidiness, meals, activities, interests, family and
friends, all of which were related to higher psychological distress. Another less pronounced,
however significant change affected romantic relationships which have experienced a dete-
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rioration or ended for 16% of the studied population significantly affecting their psycho-
logical wellbeing. Similarly in the study by Li et al. [29] of 967 participants, 31% reported a
deterioration in their romantic relationship during the pandemic. In accordance with our
results, that suggest that the ability to maintain a daily routine was significantly related
to lower psychological distress, regularizing and maintaining daily routines has been
previously mentioned as a protective factor during the COVID-19 pandemic [30]. A simple
Google search on the question on how to deal with the pandemic, will yield numerous
results from lifestyle websites with advice on coping, that mention keeping a daily routine
as an important factor to minimize stress and decrease risk for adverse psychological
outcomes. This recommendation is supported by research, where maintaining a daily
routine as a protective factor is addressed in several studies, e.g., on post-traumatic stress
during natural disasters, e.g., [31] or populations living in high-stress environments, like
forced immigrants [32]. Another interesting, however concerning finding is, that although
the majority of our respondents endorsed the belief that a daily routine is an important
factor influencing the way they feel, only over a third were in fact able to maintain it during
the pandemic. This suggests that in this case the belief that something is beneficial was not
sufficient to translate into behavior, however, as the question on why routine was not kept
has not been further explored in our study, no ready explanation for this contradiction is
available. Possible reasons could include the vast changes that affect the individual’s envi-
ronment and living conditions, that may limit or entirely prevent either physical access to
previous routines (i.e., the closing of schools, libraries, gyms, restaurants, malls and public
areas) or their individual availability (loss of income due to restrictions on businesses, loss
of need for apartments and moving back home due to online learning), with little or no
substitutes available. The aforementioned observation also points to the possibly limited
efficacy of informational campaigns focusing on advice without addressing the apparent
obstacles in adherence to the given recommendations.

4.2. Food, Sleep, Sexual Activity and Physical Activity

In addition to a change in daily routines, habits and living environment, our findings
suggest a significant impact of changes to physiological routines on the mental health of
university students during the pandemic.

The results suggest the majority of the studied population experienced a change in
sleeping patterns on account of the pandemic with over 80% of this group scoring above
psychopathological distress, suggesting sleep disturbances to be closely linked to the
subjective worsening of mental health. The high prevalence of sleep disturbances in the
studied group could be linked to the fact that university students generally experience
more problems with sleep [33]. However, the questionnaire design referring to changes
that occurred after the onset of the pandemic, rather than generally experienced issues,
should have eliminated or at least diminished the impact of that explanation on the results.
Several previous studies have associated sleep disturbances during the pandemic with
experiencing anxiety and stress [34,35]. Interestingly, according to our research, apart from
female sex all of the variables that had a significant impact on ISI-scores were neglecting
important areas of life (tidiness, meals, interests, family), increase in self-harming behaviors
and an onset of sexual dysfunction. All of those can be seen as symptoms of depression,
where sleeping problems also appear as a prominent feature.

A similar trend was found for sexual disfunctions with the entire group (100%) who
reported experiencing problems of this nature scored above the cut-off for psychological
distress. Previous studies have reported issues around sexual and reproductive health
amidst the pandemic [29]. Duran et al. [36] investigated whether there has been an increase
in the number of patients presenting with sexual and reproductive health issues during the
pandemic and found an increase in andrological diagnoses, male reproductive or sexual
health problems and erectile dysfunction. The authors conclude that although the etiology
is multifactorial, psychological factors seem to play a vital role. Our conclusion of an
increased burden on mental health in the group who experienced sexual dysfunctions is in
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line with the research conducted by Mollaioli et al. [37], who demonstrated that a lack of
sexual activity during the COVID-19 pandemic significantly increased the risk of anxiety
and depression in the studied population, concluding that sex has a protective effect on
mental health. The results of the multiple linear regression also indicate the onset of sexual
dysfunction to be a significant predictor for higher scores on all of the measured variables,
including psychological distress, sleeping problems and PTSD symptoms (i.e., GHQ-28, ISI
and IES-R).

Some early studies on eating behaviors amidst the COVID-19 crisis have already
reported changes in food intake as a result of the pandemic [38–42], with the directions
of the change varying from a decrease, through no change and finally an increase in
food intake. The lowest scores were obtained in the group who made no change to
their eating habits, however, similarly to previous research a majority of our respondents
reported a change in eating habits since the onset of the pandemic. The respondents
who reported eating less and scored second highest in psychological distress, insomnia
and PTSD symptoms, could be considered in two ways. Although stress is commonly
associated with emotional overeating, research suggests that the effect of stress on food
intake can be expressed in both directions i.e., by either an increase or decrease in food
consumption [43,44], with some studies suggesting a 50/50 distribution of both tendencies
in the studied population [43]. A pandemic-related reduction in food intake, could therefore
be considered a response to stress. A second approach to the findings stems from a
psychopathological perspective, where patients suffering from eating disorders (ED) (e.g.,
anorexia nervosa) have been significantly impacted and constitute an at-risk group for
adverse consequences of the COVID-19 pandemic and lockdown [45,46]. Although the
effects of the pandemic on the ED population still remain unknown, an increase in eating
disordered symptomatology (e.g., dietary restrictions, binge episodes, emotional eating) has
been reported as an effect of the pandemic in ED clinical populations [47]. On the other end
of the eating spectrum, the vast majority of the studied group (35%) reported an increase
in food consumption, which seems to be in line with previous studies, e.g., by Buckland
et al. [38] who reported 48% of the participants experiencing an increase in food intake due
to the COVID-19 pandemic. The results of an automated questionnaire, conducted on an
unspecific population by a bariatric multidisciplinary team of Cherikh et al. [48], suggest
that 37–43% of the studied group managed stress, feelings of emptiness and boredom with
food consumption. The aforementioned study also found a significant positive correlation
of those variables with lower physical activity, suggesting that individuals who engage
in emotional eating simultaneously exhibit low levels physical activity, which naturally
poses a significant threat as far as weight gain is concerned. A decrease in physical activity
has previously been reported as a consequence of the pandemic [49] and is reflected in
the results of our study where it also significantly corresponded with psychopathological
distress in line with a study conducted by Ellingson et al. [50] on a population of American
adults, who concluded, that large amounts of sedentary time “are associated with poor
mood, stress, and sleep”.

4.3. Psychiatric and Psychological Treatment, Self-Harm and Substance Use

The results of our study indicate that having received psychiatric treatment, psy-
chotherapy or psychiatric medication was significantly related to higher psychopatholog-
ical distress, insomnia and PTSD symptoms. Moreover, 16% of participants reported a
history of self-harm, which constitutes quite a large number in comparison with a similar
survey focusing on self-harm, conducted during the pandemic by Iob et al. [51] where
only around 5% engaged in self-harming behaviors. The higher prevalence of self-harming
behaviors in our sample could be a result of the specific studied demographic. Our sample
consisted exclusively of young adults and was predominantly female (75%), both of which
have been found to be risk factors for self-harm [52]. The results of the multiple linear
regression analysis also indicate no history of self-harming behaviors to be a predictor of
lower psychopathological distress as well as post-traumatic symptoms.
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Our findings suggest that, although only a small percentage of the studied popula-
tion reported an increase in alcohol and tobacco use, both were significantly related to a
decrease in psychological wellbeing (i.e., psychopathological symptoms, insomnia and
PTSD symptoms). A study by Lechner et al. [53] conducted among college students at
the onset of the pandemic and campus closure, similarly reported an increase in alcohol
consumption with an additional finding that those students who reported depression or
anxiety demonstrated a higher increase in alcohol consumption. An explanation for why
only 18% of the studied group reported an increase in consumption of alcoholic beverages,
compared to 43% who have decreased their alcohol intake could be related to habits of
university students in Poland. Most people attending university in Poland are not based
on campus, i.e., in dormitories but rent flats, either alone or with roommates that they
are not necessarily well acquainted with, especially during the initial years of college,
which in our study constitutes almost half of the group. Moreover, the ones that do live in
dormitories were asked to vacate their rooms soon after the lock-down started. The closing
of social gathering sites and events that accompanied the closing of universities and onset
of online classes could have significantly reduced drinking occasions. It therefore limited
the amount of consumed alcohol, as opposed to environments where students could still
gather in their communities. This hypothesis is also supported by the aforementioned
study, where the authors have found that an increase in the consumption of alcoholic
drinks was accompanied by an increase of drinking occasions overall, which at that time in
Poland was unlikely.

4.4. Life-Skills

The described results identified protective and risk factors in relation to mental well-
being and psychopathological symptoms could also be understood in the context of life
skills. The World Health Organization (WHO) defines life skills as “abilities for adaptive
and positive behavior, that enable individuals to deal effectively with the demands and
challenges of everyday life.” In this context, those respondents who were able to deal more
effectively with the changing circumstances of the pandemic also reported better mental
health. Moreover, an interesting observation is that the lowest psychopathological and
insomnia scores were observed by those who made no change in both cases: alcohol and
tobacco. These could be understood, in the context of the previously discussed findings,
where the lowest scores were also observed for the group who made no change to their
eating habits as well as those who were best able to maintain a daily routine. It therefore
stands to reason that making no changes to the areas where no change is immediately
required, may be a protective factor by itself and the lowest psychopathological scores
were obtained by that part of the group who was possibly better equipped to deal with
stressful situations in the first place. According to WHO, among others, life-skills include
abilities such as problem solving, effective communication skills, decision-making, creative
thinking, interpersonal relationship skills and coping with stress and emotions. If a reason-
able level of all of the above has been acquired in the time before early adulthood, crises
and environmental changes, such as the pandemic, could be handled better in terms of
psychological wellbeing. In our study, maladaptive coping strategies, such as emotional
eating, alcohol as well as self-harm, were directly linked to higher levels of psychological
distress. The same was true for interpersonal skills, when considering neglecting family
and friends as well as the deterioration of relationships.

The UNICEF definition of life skills “a behavior change or behavior development
approach designed to address a balance of three areas: knowledge, attitude and skills” puts
more emphasis on the components that constitute a behavior change (or behavior). This
emphasis is especially important in the context of our research, where, for instance, despite
an abundance of informational campaigns pointing to nutrition, physical exercise and
routine as important factors for maintaining psychological and physical wellbeing during
the pandemic, the results suggest these were not implemented in practice. The same is true
when considering the majority of the studied group agreed a daily routine is an important
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factor influencing the way they feel, only over a third were able to maintain it during
the pandemic. These finding underline the problem that simply conveying knowledge
is possibly not enough to elicit a behavioral response and additional criteria like attitude
and skills play an important role. Although all of the abovementioned factors influencing
the choice of behavioral strategies and the adherence to informational campaigns assume
the skills to do so would have to be present beforehand, i.e., underline the necessity of
life-skills training programs before crises occur, they also point to the areas that should be
targeted to improve psychological wellbeing in times of elevated stress and do not have to
be treated exclusively in hindsight. Even though the majority of the research on life-skills
training programs focuses on younger age groups [54], studies have also pointed to the
efficacy of targeted life-skills interventions in college students and adults [55–57].

4.5. Generalizability of the Results

As the study was carried out on a group of university students in Poland, the general-
izability of the results may be limited by specific circumstances relating to the willingness
to participate, group characteristics as well as the cultural environment. Since the survey
was voluntary and the motivation to participate was not addressed, no data on reasons
for participation is available. Due to the distribution of the group, where most students
who decided to participate were in their first or second academic year (46%), it stands
to reason those students had more reasons to take part in the study than more advanced
students, who participated in much lower numbers (16%). As previously discussed, this
could be related to the fact that the impact of the pandemic, and therefore the experienced
psychological consequences, may be much higher for students who have just started their
academic career, compared to already settled in and assimilated students from higher years.
The motivation to participate could therefore stem from a higher need for an outlet for the
negative emotions and stress created by the pandemic. Due to their academic status and
young age, university students in Poland are typically reliant on their parents for financial
support and sometimes keep low-paid part-time jobs, and access to financial help from
university is low. In our study this is reflected by 74% of the group being unemployed and
83% supported by their parents. Smaller financial resources may be a factor preventing
better adaptation as far as mobility, food choices and exercise options are concerned (paid
gyms, food and gas prices) as well as an additional source of stress. Apart from cultural
and economic factors, as mentioned previously, college students are more vulnerable to
mental health problems, compared to the rest of the population [5] at baseline. This is also
supported by findings from a recent Chinese study, conducted by Wang et al. during the
coronavirus pandemic, where student status was associated with a larger psychological
impact of the pandemic as well as higher stress, anxiety, and depression symptoms [58]. In
the same study, another factor associated with poorer mental health during the pandemic
was the female gender [58] and a similar finding was also reported by a recent study
conducted in Poland [3]. As the majority of the studied group was female (75%) this factor
could have significantly influenced the results.

5. Conclusions

The presented findings paint a picture of profound changes in lifestyle and everyday
functioning of university students in Poland during the SARS-CoV-2 pandemic, underlying
the need for additional support in those populations. Based on the obtained results we were
able to establish a set of data that, in the context of previous research, can be interpreted as
a list of protective and risk factors. Protective factors include maintaining a daily routine,
staying physically active, following a usual eating pattern and taking care of sleep hygiene.
In summary, making no changes, where no changes are needed (e.g., due to the necessity
to adapt to a change in environment) seems to be a protective factor by itself. Based on the
results, risk factors for poorer mental health include giving up a daily routine, including
neglecting meals, tidiness, hygiene as well as social relationships, changes in food intake,
sleeping schedule and a decrease in physical activity and the onset of sexual dysfunctions.
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Previous psychiatric treatment, a history and increase in self-harm as well as an increase
in alcohol and tobacco consumption have also been found to be detrimental to mental
health. The results imply that targeted support interventions addressing life-skills and
improving coping in stressful situations early on may decrease the likelihood of adverse
psychological outcomes in young adults later. To date several studies have addressed this
issue in a practical manner in reference to the pandemic, e.g., progressive muscle relaxation
has been found to improve anxiety and sleep in patients with COVID-19 [59]. Similarly,
peer-education interventions have been found to improve anxiety, depression and sleep
quality in a study of adolescents in China [60]. Physical activity and nutritional guidelines
that may be used for informational support interventions have also been published [61,62].
Programs that directly address life-skills as well as training materials and recommendations
are readily available online as well as through the WHO website.

6. Limitations

The major limitations of the study are simultaneously limitations associated with the
epidemiological situation at the time of data collection and its implications to research
methodology. Firstly, despite the use of CAWI methodology, some limitations due to the
online format of the questionnaire remain. Despite the fact that research indicates that the
demographic most likely to take part in internet surveys are younger people, this aspect of
the selection bias may be less apparent in our study as it was aimed exclusively at college
students. There may, however, be an underrepresentation of an older demographic of
students. As the access to the study was partially distributed by the help of universities
across Poland, a selection bias concerning which universities decided to publish the study
is applicable in the case of this study. This was partially corrected by aiming at students’
organizations and social media, to avoid distributing the survey via university websites
alone. Due to the emphasis on absolute anonymity, the collection of e-mail addresses for
follow-up was conducted in a voluntary manner and hence, no follow-up data could be
obtained. Due to the sudden onset and global character of the pandemic, no control group
of college students could have been obtained. After the statistical analysis of the results,
it became apparent that several of the results need further exploration, i.e., the reasons
for inability to maintain a daily routine, reasons for increase/decrease in alcohol, tobacco
consumption, change in eating habits. We hope to address these research questions in
separate studies. Due to the lack of a control group, the results should be interpreted with
caution. The study design as well as the measurements used rely on subjective self-reports,
no objective measures of the studied variables (e.g., physical activity, food intake, sleep
patterns and alcohol and tobacco consumption) were included. The results should therefore
be treated as a reflection of the students’ self-experiences during the pandemic rather than
an objective description of measurable behavioral changes.

Author Contributions: Conceptualization, J.R., M.C., J.M., D.S., B.M., A.K., K.F.-W.; methodology,
D.S. and B.M.; software, D.S. and B.M.; validation, J.R., A.S. and K.F.-W.; formal analysis, K.F.-W.,
B.M. and D.S.; investigation, A.S., M.C., J.M. and A.K.; resources, M.C. and J.R.; data curation, B.M.
and D.S.; writing—original draft preparation, K.F.-W., A.S.; writing—review and editing, J.R., M.C.,
J.M., D.S., B.M., A.K. and K.F.-W.; supervision, J.R., D.S. and B.M.; project administration J.R., D.S.
and B.M.; funding acquisition, J.R. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and study protocol was approved by the Ethics Committee at the Wroclaw
Medical University in Poland (no. 309/2020).

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

Data Availability Statement: Not applicable.



Int. J. Environ. Res. Public Health 2021, 18, 9571 16 of 18

Acknowledgments: The authors express their gratitude to the authorities of Polish Universities for
their help and support, as well as to all of the participants of the study.

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

References
1. Khalil, R.B.; Hachem, C.E. Potential role of repetitive transcranial magnetic stimulation in obesity. Eat. Weight Disord. 2014, 19,

403–407. [CrossRef]
2. de Oliveira Araújo, F.J.; de Lima, L.S.A.; Cidade, P.I.M.; Nobre, C.B.; Neto, M.L.R. Impact Of Sars-Cov-2 And Its Reverberation In

Global Higher Education And Mental Health. Psychiatry Res. 2020, 288, 112977. [CrossRef]
3. Maciaszek, J.; Ciulkowicz, M.; Misiak, B.; Szczesniak, D.; Luc, D.; Wieczorek, T.; Fila-Witecka, K.; Gawlowski, P.; Rymaszewska,

J. Mental Health of Medical and Non-Medical Professionals during the Peak of the COVID-19 Pandemic: A Cross-Sectional
Nationwide Study. J. Clin. Med. 2020, 9, 2527. [CrossRef] [PubMed]

4. A Randomised Controlled Trial of Neuronavigated Repetitive Transcranial Mag...: EBSCOhost. Available online: http:
//web-1b-1ebscohost-1com-1003132el0460.han.bg.umed.wroc.pl/ehost/pdfviewer/pdfviewer?vid=1&sid=d78962a4-a543-4
bda-b19f-f805ed6fae71%40sessionmgr120 (accessed on 4 June 2018).

5. Blanco, C.; Okuda, M.; Wright, C.; Hasin, D.S.; Grant, B.F.; Liu, S.-M.; Olfson, M. Mental Health of College Students and Their
Non–College-Attending Peers. Arch. Gen. Psychiatry 2008, 65, 1429. [CrossRef] [PubMed]

6. Mikolajczyk, R.T.; Maxwell, A.E.; Naydenova, V.; Meier, S.; El Ansari, W. Depressive symptoms and perceived burdens related to
being a student: Survey in three European countries. Clin. Pract. Epidemiol. Ment. Health 2008, 4, 19. [CrossRef]

7. Aslan, I.; Ochnik, D.; Çınar, O. Exploring Perceived Stress among Students in Turkey during the COVID-19 Pandemic. Int. J.
Environ. Res. Public Health 2020, 17, 8961. [CrossRef] [PubMed]

8. Odriozola-González, P.; Planchuelo-Gómez, Á.; Irurtia, M.J.; de Luis-García, R. Psychological effects of the COVID-19 outbreak
and lockdown among students and workers of a Spanish university. Psychiatry Res. 2020, 290, 113108. [CrossRef] [PubMed]

9. Elmer, T.; Mepham, K.; Stadtfeld, C. Students under lockdown: Comparisons of students’ social networks and mental health
before and during the COVID-19 crisis in Switzerland. PLoS ONE 2020, 15, e0236337. [CrossRef]

10. Lange, K.W.; Nakamura, Y. Lifestyle factors in the prevention of COVID-19. Glob. Health J. 2020, 4, 146–152. [CrossRef]
11. Romero-Blanco, C.; Rodríguez-Almagro, J.; Onieva-Zafra, M.D.; Parra-Fernández, M.L.; Prado-Laguna, M.D.C.; Hernández-

Martínez, A. Physical Activity and Sedentary Lifestyle in University Students: Changes during Confinement Due to the COVID-19
Pandemic. Int. J. Environ. Res. Public Health 2020, 17, 6567. [CrossRef]

12. Bertrand, L.; Shaw, K.A.; Ko, J.; Deprez, D.; Chilibeck, P.D.; Zello, G.A. The impact of the coronavirus disease 2019 (COVID-19)
pandemic on university students’ dietary intake, physical activity, and sedentary behaviour. Appl. Physiol. Nutr. Metab. 2021, 46,
265–272. [CrossRef] [PubMed]

13. López-Valenciano, A.; Suárez-Iglesias, D.; Sanchez-Lastra, M.A.; Ayán, C. Impact of COVID-19 Pandemic on University Students’
Physical Activity Levels: An Early Systematic Review. Front. Psychol. 2021, 11, 624567. [CrossRef]

14. Ammar, A.; Brach, M.; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 home confinement on eating behaviour and physical activity: Results of the ECLB-COVID19 international
online survey. Nutrients 2020, 12, 1583. [CrossRef]

15. Neria, Y.; Sullivan, G.M. Understanding the mental health effects of indirect exposure to mass trauma through the media. JAMA
-J. Am. Med. Assoc. 2011, 306, 1374–1375. [CrossRef]

16. Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attinà, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F.; et al. Eating
habits and lifestyle changes during COVID-19 lockdown: An Italian survey. J. Transl. Med. 2020, 18, 229. [CrossRef] [PubMed]

17. Yılmaz, C.; Gökmen, V. Neuroactive compounds in foods: Occurrence, mechanism and potential health effects. Food Res. Int.
2020, 128, 108744. [CrossRef] [PubMed]
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lockdown on lifestyle and mood in Croatian general population: A cross-sectional study. Croat. Med. J. 2020, 61, 309–318.
[CrossRef]

19. Powers, R.J.; Kutash, I.L. Stress and Alcohol. Int. J. Addict. 1985, 20, 461–482. [CrossRef] [PubMed]
20. Becker, H.C. Influence of stress associated with chronic alcohol exposure on drinking. Neuropharmacology 2017, 122, 115–126.

[CrossRef] [PubMed]
21. Mallet, J.; Dubertret, C.; Le Strat, Y. Addictions in the COVID-19 era: Current evidence, future perspectives a comprehensive

review. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 2021, 106, 110070. [CrossRef]
22. Firkey, M.K.; Sheinfil, A.Z.; Woolf-King, S.E. Substance use, sexual behavior, and general well-being of U.S. college students

during the COVID-19 pandemic: A brief report. J. Am. Coll. Health 2021, 1–7. [CrossRef]
23. Majumdar, P.; Biswas, A.; Sahu, S. COVID-19 pandemic and lockdown: Cause of sleep disruption, depression, somatic pain, and

increased screen exposure of office workers and students of India. Chronobiol. Int. 2020, 37, 1191–1200. [CrossRef]
24. Romero-Blanco, C.; Rodríguez-Almagro, J.; Onieva-Zafra, M.D.; Parra-Fernández, M.L.; Prado-Laguna, M.D.C.; Hernández-

Martínez, A. Sleep Pattern Changes in Nursing Students during the COVID-19 Lockdown. Int. J. Environ. Res. Public Health 2020,
17, 5222. [CrossRef]

http://doi.org/10.1007/s40519-013-0088-x
http://doi.org/10.1016/j.psychres.2020.112977
http://doi.org/10.3390/jcm9082527
http://www.ncbi.nlm.nih.gov/pubmed/32764509
http://web-1b-1ebscohost-1com-1003132el0460.han.bg.umed.wroc.pl/ehost/pdfviewer/pdfviewer?vid=1&sid=d78962a4-a543-4bda-b19f-f805ed6fae71%40sessionmgr120
http://web-1b-1ebscohost-1com-1003132el0460.han.bg.umed.wroc.pl/ehost/pdfviewer/pdfviewer?vid=1&sid=d78962a4-a543-4bda-b19f-f805ed6fae71%40sessionmgr120
http://web-1b-1ebscohost-1com-1003132el0460.han.bg.umed.wroc.pl/ehost/pdfviewer/pdfviewer?vid=1&sid=d78962a4-a543-4bda-b19f-f805ed6fae71%40sessionmgr120
http://doi.org/10.1001/archpsyc.65.12.1429
http://www.ncbi.nlm.nih.gov/pubmed/19047530
http://doi.org/10.1186/1745-0179-4-19
http://doi.org/10.3390/ijerph17238961
http://www.ncbi.nlm.nih.gov/pubmed/33276520
http://doi.org/10.1016/j.psychres.2020.113108
http://www.ncbi.nlm.nih.gov/pubmed/32450409
http://doi.org/10.1371/journal.pone.0236337
http://doi.org/10.1016/j.glohj.2020.11.002
http://doi.org/10.3390/ijerph17186567
http://doi.org/10.1139/apnm-2020-0990
http://www.ncbi.nlm.nih.gov/pubmed/33449864
http://doi.org/10.3389/fpsyg.2020.624567
http://doi.org/10.3390/nu12061583
http://doi.org/10.1001/jama.2011.1358
http://doi.org/10.1186/s12967-020-02399-5
http://www.ncbi.nlm.nih.gov/pubmed/32513197
http://doi.org/10.1016/j.foodres.2019.108744
http://www.ncbi.nlm.nih.gov/pubmed/31955786
http://doi.org/10.3325/cmj.2020.61.309
http://doi.org/10.3109/10826088509044926
http://www.ncbi.nlm.nih.gov/pubmed/3894255
http://doi.org/10.1016/j.neuropharm.2017.04.028
http://www.ncbi.nlm.nih.gov/pubmed/28431971
http://doi.org/10.1016/j.pnpbp.2020.110070
http://doi.org/10.1080/07448481.2020.1869750
http://doi.org/10.1080/07420528.2020.1786107
http://doi.org/10.3390/ijerph17145222


Int. J. Environ. Res. Public Health 2021, 18, 9571 17 of 18

25. Kaparounaki, C.K.; Patsali, M.E.; Mousa, D.-P.V.; Papadopoulou, E.V.K.; Papadopoulou, K.K.K.; Fountoulakis, K.N. University
students’ mental health amidst the COVID-19 quarantine in Greece. Psychiatry Res. 2020, 290, 113111. [CrossRef] [PubMed]

26. Golderberg, D.; Williams, P. A User’s Guide to the General Health Questionnaire; NFER-Nelson: Windsor, UK, 1988.
27. Weiss, D.S.; Marmar, C.R. The Impact of Event Scale—Revised. In Assessing Psychological Trauma and PTSD; The Guilford Press:

New York, NY, USA, 1997; pp. 399–411. ISBN 1-57230-162-7.
28. Morin, C.M.; Belleville, G.; Bélanger, L.; Ivers, H. The Insomnia Severity Index: Psychometric indicators to detect insomnia cases

and evaluate treatment response. Sleep 2011, 34, 601–608. [CrossRef]
29. Li, G.; Tang, D.; Song, B.; Wang, C.; Qunshan, S.; Xu, C.; Geng, H.; Wu, H.; He, X.; Cao, Y. Impact of the COVID-19 Pandemic on

Partner Relationships and Sexual and Reproductive Health: Cross-Sectional, Online Survey Study. J. Med. Internet Res. 2020, 22,
e20961. [CrossRef]

30. Hou, W.K.; Lai, F.T.; Ben-Ezra, M.; Goodwin, R. Regularizing daily routines for mental health during and after the COVID-19
pandemic. J. Glob. Health 2020, 10, 020315. [CrossRef]

31. Goodwin, R.; Sugiyama, K.; Sun, S.; Aida, J.; Ben-Ezra, M. Psychological distress after the Great East Japan Earthquake: Two
multilevel 6-year prospective analyses. Br. J. Psychiatry 2020, 216, 144–150. [CrossRef]

32. Hou, W.K.; Liu, H.; Liang, L.; Ho, J.; Kim, H.; Seong, E.; Bonanno, G.A.; Hobfoll, S.E.; Hall, B.J. Everyday life experiences and
mental health among conflict-affected forced migrants: A meta-analysis. J. Affect. Disord. 2020, 264, 50–68. [CrossRef] [PubMed]

33. Becker, S.P.; Jarrett, M.A.; Luebbe, A.M.; Garner, A.A.; Burns, G.L.; Kofler, M.J. Sleep in a large, multi-university sample of college
students: Sleep problem prevalence, sex differences, and mental health correlates. Sleep Health 2018, 4, 174–181. [CrossRef]
[PubMed]

34. Sher, L. COVID-19, anxiety, sleep disturbances and suicide. Sleep Med. 2020, 70, 124. [CrossRef]
35. Ravi Philip Rajkumar COVID-19 and mental health: A review of the existing literature. Asian J. Psychiatr. 2020, 52, 102066.

[CrossRef] [PubMed]
36. Duran, M.B.; Yildirim, O.; Kizilkan, Y.; Tosun, C.; Cirakoglu, A.; Gultekin, M.H.; Gul, U.; Altan, M.; Sah, C.; Hasirci, E.; et al.

Variations in the Number of Patients Presenting With Andrological Problems During the Coronavirus Disease 2019 Pandemic
and the Possible Reasons for These Variations: A Multicenter Study. Sex. Med. 2021, 9, 100292. [CrossRef]

37. Mollaioli, D.; Sansone, A.; Ciocca, G.; Limoncin, E.; Colonnello, E.; Di Lorenzo, G.; Jannini, E.A. Benefits of Sexual Activity on
Psychological, Relational, and Sexual Health During the COVID-19 Breakout. J. Sex. Med. 2021, 18, 35–49. [CrossRef] [PubMed]

38. Buckland, N.J.; Swinnerton, L.F.; Ng, K.; Price, M.; Wilkinson, L.L.; Myers, A.; Dalton, M. Susceptibility to increased high energy
dense sweet and savoury food intake in response to the COVID-19 lockdown: The role of craving control and acceptance coping
strategies. Appetite 2021, 158, 105017. [CrossRef]

39. Jia, P.; Liu, L.; Xie, X.; Yuan, C.; Chen, H.; Guo, B.; Zhou, J.; Yang, S. Changes in dietary patterns among youths in China during
COVID-19 epidemic: The COVID-19 impact on lifestyle change survey (COINLICS). Appetite 2021, 158, 105015. [CrossRef]

40. Deschasaux-Tanguy, M.; Druesne-Pecollo, N.; Esseddik, Y.; de Edelenyi, F.S.; Allès, B.; Andreeva, V.A.; Baudry, J.; Charreire,
H.; Deschamps, V.; Egnell, M.; et al. Diet and physical activity during the coronavirus disease 2019 (COVID-19) lockdown
(March–May 2020): Results from the French NutriNet-Santé cohort study. Am. J. Clin. Nutr. 2021, 113, 924–938. [CrossRef]

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

42. Sidor, A.; Rzymski, P. Dietary Choices and Habits during COVID-19 Lockdown: Experience from Poland. Nutrients 2020, 12, 1657.
[CrossRef] [PubMed]

43. Wallis, D.J.; Hetherington, M.M. Emotions and eating. Self-reported and experimentally induced changes in food intake under
stress. Appetite 2009, 52, 355–362. [CrossRef] [PubMed]

44. Kandiah, J.; Yake, M.; Willett, H. Effects of Stress on Eating Practices Among Adults. Fam. Consum. Sci. Res. J. 2008, 37, 27–38.
[CrossRef]

45. Branley-Bell, D.; Talbot, C.V. Exploring the impact of the COVID-19 pandemic and UK lockdown on individuals with experience
of eating disorders. J. Eat. Disord. 2020, 8, 1–12. [CrossRef] [PubMed]

46. Castellini, G.; Cassioli, E.; Rossi, E.; Innocenti, M.; Gironi, V.; Sanfilippo, G.; Felciai, F.; Monteleone, A.M.; Ricca, V. The impact of
COVID-19 epidemic on eating disorders: A longitudinal observation of pre versus post psychopathological features in a sample
of patients with eating disorders and a group of healthy controls. Int. J. Eat. Disord. 2020, 53, 1855–1862. [CrossRef] [PubMed]

47. Fernández-Aranda, F.; Casas, M.; Claes, L.; Bryan, D.C.; Favaro, A.; Granero, R.; Gudiol, C.; Jiménez-Murcia, S.; Karwautz, A.; Le
Grange, D.; et al. COVID -19 and implications for eating disorders. Eur. Eat. Disord. Rev. 2020, 28, 239–245. [CrossRef] [PubMed]

48. Cherikh, F.; Frey, S.; Bel, C.; Attanasi, G.; Alifano, M.; Iannelli, A. Behavioral Food Addiction During Lockdown: Time for
Awareness, Time to Prepare the Aftermath. Obes. Surg. 2020, 30, 3585–3587. [CrossRef]

49. Asiamah, N.; Opuni, F.F.; Mends-Brew, E.; Mensah, S.W.; Mensah, H.K.; Quansah, F. Short-Term Changes in Behaviors Resulting
from COVID-19-Related Social Isolation and Their Influences on Mental Health in Ghana. Community Ment. Health J. 2021, 57,
79–92. [CrossRef]

50. Ellingson, L.D.; Meyer, J.D.; Shook, R.P.; Dixon, P.M.; Hand, G.A.; Wirth, M.D.; Paluch, A.E.; Burgess, S.; Hebert, J.R.; Blair, S.N.
Changes in sedentary time are associated with changes in mental wellbeing over 1 year in young adults. Prev. Med. Rep. 2018, 11,
274–281. [CrossRef]

http://doi.org/10.1016/j.psychres.2020.113111
http://www.ncbi.nlm.nih.gov/pubmed/32450416
http://doi.org/10.1093/sleep/34.5.601
http://doi.org/10.2196/20961
http://doi.org/10.7189/jogh.10.020315
http://doi.org/10.1192/bjp.2019.251
http://doi.org/10.1016/j.jad.2019.11.165
http://www.ncbi.nlm.nih.gov/pubmed/31846902
http://doi.org/10.1016/j.sleh.2018.01.001
http://www.ncbi.nlm.nih.gov/pubmed/29555131
http://doi.org/10.1016/j.sleep.2020.04.019
http://doi.org/10.1016/j.ajp.2020.102066
http://www.ncbi.nlm.nih.gov/pubmed/32302935
http://doi.org/10.1016/j.esxm.2020.100292
http://doi.org/10.1016/j.jsxm.2020.10.008
http://www.ncbi.nlm.nih.gov/pubmed/33234430
http://doi.org/10.1016/j.appet.2020.105017
http://doi.org/10.1016/j.appet.2020.105015
http://doi.org/10.1093/ajcn/nqaa336
http://doi.org/10.1101/2020.06.15.20131888
http://doi.org/10.3390/nu12061657
http://www.ncbi.nlm.nih.gov/pubmed/32503173
http://doi.org/10.1016/j.appet.2008.11.007
http://www.ncbi.nlm.nih.gov/pubmed/19071171
http://doi.org/10.1177/1077727X08322148
http://doi.org/10.1186/s40337-020-00319-y
http://www.ncbi.nlm.nih.gov/pubmed/32874585
http://doi.org/10.1002/eat.23368
http://www.ncbi.nlm.nih.gov/pubmed/32856333
http://doi.org/10.1002/erv.2738
http://www.ncbi.nlm.nih.gov/pubmed/32346977
http://doi.org/10.1007/s11695-020-04649-3
http://doi.org/10.1007/s10597-020-00722-4
http://doi.org/10.1016/j.pmedr.2018.07.013


Int. J. Environ. Res. Public Health 2021, 18, 9571 18 of 18

51. Iob, E.; Steptoe, A.; Fancourt, D. Abuse, self-harm and suicidal ideation in the UK during the COVID-19 pandemic. Br. J.
Psychiatry 2020, 217, 543–546. [CrossRef]

52. Fliege, H.; Lee, J.-R.; Grimm, A.; Klapp, B.F. Risk factors and correlates of deliberate self-harm behavior: A systematic review. J.
Psychosom. Res. 2009, 66, 477–493. [CrossRef]

53. Lechner, W.V.; Laurene, K.R.; Patel, S.; Anderson, M.; Grega, C.; Kenne, D.R. Changes in alcohol use as a function of psychological
distress and social support following COVID-19 related University closings. Addict. Behav. 2020, 110, 106527. [CrossRef]

54. Fenwick-Smith, A.; Dahlberg, E.E.; Thompson, S.C. Systematic review of resilience-enhancing, universal, primary school-based
mental health promotion programs. BMC Psychol. 2018, 6, 30. [CrossRef]

55. Seppälä, E.M.; Bradley, C.; Moeller, J.; Harouni, L.; Nandamudi, D.; Brackett, M.A. Promoting Mental Health and Psychological
Thriving in University Students: A Randomized Controlled Trial of Three Well-Being Interventions. Front. Psychiatry 2020, 11.
[CrossRef]

56. Goldstein, M.; Lewis, G.; Newman, R.; Brown, J.; Bobashev, G.; Kilpatrick, L.; Seppälä, E.; Fishbein, D.; Meleth, S. Improvements
in well-being and vagal tone following a yogic breathing-based life skills workshop in young adults: Two open-trial pilot studies.
Int. J. Yoga 2016, 9, 20.

57. Akeman, E.; Kirlic, N.; Clausen, A.N.; Cosgrove, K.T.; McDermott, T.J.; Cromer, L.D.; Paulus, M.P.; Yeh, H.; Aupperle, R.L. A
pragmatic clinical trial examining the impact of a resilience program on college student mental health. Depress. Anxiety 2020, 37,
202–213. [CrossRef] [PubMed]

58. Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; Ho, C.S.; Ho, R.C. Immediate Psychological Responses and Associated Factors during
the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int. J. Environ.
Res. Public Health 2020, 17, 1729. [CrossRef]

59. Liu, K.; Chen, Y.; Wu, D.; Lin, R.; Wang, Z.; Pan, L. Effects of progressive muscle relaxation on anxiety and sleep quality in
patients with COVID-19. Complement. Ther. Clin. Pract. 2020, 39, 101132. [CrossRef] [PubMed]

60. Ding, X.; Yao, J. Peer education intervention on adolescents’ anxiety, depression, and sleep disorder during the COVID-19
pandemic. Psychiatr. Danub. 2020, 32, 527–535. [CrossRef]

61. Khoramipour, K.; Basereh, A.; Hekmatikar, A.A.; Castell, L.; Ruhee, R.T.; Suzuki, K. Physical activity and nutrition guidelines to
help with the fight against COVID-19. J. Sports Sci. 2021, 39, 101–107. [CrossRef] [PubMed]

62. Alkhatib, A. Antiviral Functional Foods and Exercise Lifestyle Prevention of Coronavirus. Nutrients 2020, 12, 2633. [CrossRef]

http://doi.org/10.1192/bjp.2020.130
http://doi.org/10.1016/j.jpsychores.2008.10.013
http://doi.org/10.1016/j.addbeh.2020.106527
http://doi.org/10.1186/s40359-018-0242-3
http://doi.org/10.3389/fpsyt.2020.00590
http://doi.org/10.1002/da.22969
http://www.ncbi.nlm.nih.gov/pubmed/31682327
http://doi.org/10.3390/ijerph17051729
http://doi.org/10.1016/j.ctcp.2020.101132
http://www.ncbi.nlm.nih.gov/pubmed/32379667
http://doi.org/10.24869/psyd.2020.527
http://doi.org/10.1080/02640414.2020.1807089
http://www.ncbi.nlm.nih.gov/pubmed/32842905
http://doi.org/10.3390/nu12092633

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Measures 
	Data Analysis 

	Results 
	Main Findings 
	Maintaining a Daily Routine and Productivity 
	Self-Care, Social and Romantic Relationships 
	Food, Sleep, Sex and Physical Activity 
	Psychiatric and Psychological Treatment, Self-Harm and Substance Use 
	Multiple Linear Regression 


	Discussion 
	Maintaining an Everyday Routine 
	Food, Sleep, Sexual Activity and Physical Activity 
	Psychiatric and Psychological Treatment, Self-Harm and Substance Use 
	Life-Skills 
	Generalizability of the Results 

	Conclusions 
	Limitations 
	References

