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Background: As the majority of studies examining mental health during the pandemic

are cross-sectional, little is known about the changes in mental health during the

pandemic, especially in university students. Most studies indicate a worsening of mental

health conditions. This study aimed to evaluate the mental health status of German

university students during the third wave of the pandemic in 2021 and to compare the

results to a sample of a congruent cross-sectional study from 2020.

Methods: Two cross-sectional and anonymous online surveys among university

students were conducted (first survey: July-August 2020, N = 3,382; second survey:

March-April 2021, N = 5,642). Mental health status was assessed with standardized

measures (depressive symptoms, alcohol and drug consumption, and eating disorder

symptoms), and social and emotional aspects of the COVID-19 pandemic were

assessed. In addition to descriptive statistics and group comparisons of the two survey

samples from 2020 and 2021, respectively, risk and protective factors related to mental

health were analyzed.

Results: There were significant differences in severities of depressive symptoms and

alcohol and drug consumption between the two online surveys from 2020 and 2021.

Findings suggest an increase in the severity of depressive symptoms as well as alcohol

and drug consumption. Significantly more respondents reported suicidal ideation in the

survey from 2021. Lower self-efficacy, less social support and lower resilience as well

as higher perceived stress and more loneliness were reported by the participants of

the survey from 2021 compared to 2020. Regarding factors predicting mental health

symptoms, being female was a positive predictor for hazardous alcohol use and anorexia

nervosa in comparison to men. Further, younger age, being diverse, higher perceived

stress and loneliness were positive predictors for all mental health outcomes.

Conclusion: This study reveals an increase in severities of depressive symptoms,

including suicidal ideation, drug and alcohol consumption among students. Being
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diverse, younger age, higher perceived stress and loneliness were mutual risk factors

for higher depressive and eating disorder symptoms as well as alcohol consumption.

Universities and health care policy should recognize and address mental health issues of

young adults during ongoing times of crisis and invest in easy-to-access interventions.

Keywords: COVID-19, university students, mental health, alcohol consumption, depressive symptoms

INTRODUCTION

The global outbreak of the coronavirus disease 2019 (COVID-19)
has brought unprecedented and significant stress to daily life of
nearly all people around the globe (1). Governments worldwide
mandated several preventive restrictions, also affecting the
universities and their students. Students were impacted
not just in their academic, but also in their interpersonal
occupational functioning.

Previous studies indicated that young adults show a lower
risk for serious somatic complications due to COVID-19 (2).
However, little is known about the mental health consequences.
In comparison to chronic physical disorders, mental disorders
have their peak onset mostly during young adulthood (e.
g., major depressive episode with a median age-of-onset in
the early to mid 20s) (3), which makes university students
a vulnerable population. Also, other stressors like academic
pressure and increased responsibilities due to separation and
individuation from their family may play an important role in
vulnerability for mental health problems (4). A recent meta-
analysis investigating the prevalence of depressive symptoms
among university students in China showed that over one-
fourth of students experienced depressive symptoms during
the COVID-19 pandemic (5). A cross-sectional survey among
university students in France revealed that ∼50% of the
respondents reported moderate to severe depressive symptoms
(6). Several risk factors for depressive symptoms such as loss of
employment, older age, more loneliness, higher perceived (study)
stress as well as lagging academically behind others were observed
in previous cross-sectional studies (7–10).

The prevalence of suicide, a leading cause of death among
young adults in high-income countries (11) remained overall
relatively unchanged during the pandemic (12–14). However, the
literature reporting suicide rates in university students is scarce.
O’Connor and colleagues demonstrated that younger adults (18–
29 years) reported higher levels of suicidal ideation than older
adults during the pandemic in the UK (15). Also, a Centers for
Disease Control and Prevention (CDC) survey showed similar
results, with young adults having higher rates of suicidal ideation
than the general population during the pandemic (16).

Heterogeneous results were reported regarding alcohol
consumption among students during the COVID-19 pandemic:
While some studies demonstrated an increased frequency of
drinking (17, 18), others indicated a decreased frequency (19).
On the other hand, a both decreased and increased quantity in
alcohol consumption among university students was reported
(20, 21). A survey among Israeli and Russian students showed
that substance use (tobacco, alcohol, and cannabis) was increased

during the pandemic (22). On the contrary, Busse et al. observed
unchanged cannabis use during the pandemic (23). It has also
been shown that substances were used by some students as a
coping mechanism with stress related to the pandemic (24).

The literature regarding change in eating disorder symptoms
among university students during the COVID-19 pandemic
is scarce. Zhou and Wade (25) showed a significant increase
in eating disorder symptoms during the COVID-19 pandemic
among female university students. A strong association between
problematic eating behaviors and lockdown related stress
was also demonstrated by another study among university
students (26).

A recent cross-sectional study among college students
highlighted that the majority of the participants (61%) reported
that the management of preexisting mental health problems was
disrupted (27). It is of note that pre-existing psychiatric disorders
have been found to be associated with greater increases in stress
as well as anxiety during COVID-19 mandatory lockdown (28).

Overall, the majority of the studies examining mental health
in university students during the pandemic is cross-sectional in
nature. Therefore, information on the magnitude of changes in
mental health due to the pandemic as well as causality is scarce.
There are some studies comparing the mental health status of
university students before and during the pandemic which overall
indicate a worsening of mental health conditions. For instance,
the prevalence of university students experiencing moderate to
severe depression and anxiety increased after the onset of the
pandemic (29). In addition, an increase in psychological stress,
depression, and anxiety symptoms was demonstrated in another
study (30).

One year after the onset of the pandemic many people
reported noticing high exhaustion and helplessness, pointed out
the uncertainty and not being able to see an end in sight.
Nevertheless, there is only little known about the changes in
mental health during the pandemic, especially in university
students. A comparative analysis of cross-sectional surveys
during spring and autumn of 2020, respectively, in university
students in Switzerland showed that students in the autumn
cohort (October 2020) reported more binge drinking events and
less physical activity than those in the spring cohort (April 2020)
(31). Furthermore, students in the autumn cohort reported lower
self-efficacy and lower social support in comparison to students
in the spring cohort, which indicates the negative impacts of
a long-lasting pandemic in several dimensions. On the other
hand, Reznik et al. demonstrated no significant increase in
binge drinking among university students from Russia and Israel
surveyed in May and October/November of 2020, respectively
(32). In a study from Italy, a significant increase in depressive
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symptoms during the COVID-19 lockdown was shown in
comparison with the results before the lockdown (33). However,
a subsequent reduction in depressive and anxiety symptoms was
observed after the lockdown.

During the first wave of the pandemic (March–April 2020),
German government had mandated several preventive measures,
one of them being a lockdown. During the first lockdown period,
we conducted a cross-sectional study in July and August 2020
which showed that more than one third of the students reported
clinically relevant depressive symptoms; higher perceived stress,
lower social support and lack of indirect social contact as well
as not being a parent were significant predictors for increased
depressive symptoms (10).

After the first wave of the pandemic, a debate about a
possible second wave was started by July 2020. First, a partial
lockdown was initiated in November 2020. Due to the high
infection rates, harder measures were imposed in mid-December,
which were extended due to the third wave of the pandemic.
In the beginning of May 2021 most of the restrictions were
alleviated. The state of Saxony was one of the most affected
states in Germany with the most cases per 100.000 inhabitants
(5.634/100.000 on April 8, 2021) (34). Given these circumstances,
a second cross-sectional study among the students of University
Leipzig was planned. The University of Leipzig with ∼30,000
students and 14 faculties, ranging from medicine to theology,
can be considered representative for a full-scale University in
Germany and Europe (10).

The aims of this follow-up study were: (a) to estimate the
severity of depressive and eating disorder symptoms as well
as alcohol and drug consumption during the third wave of
the pandemic in German university students; (b) to compare
the severities of the aforementioned mental health symptoms
with the severities in the sample of a congruent cross-sectional
study from 2020 (10); and (c) to investigate risk and protective
factors related to mental health. Based on existing literature we
hypothesized that the severity of depressive symptoms, eating
disorder symptoms, and alcohol and drug consumption would
be increased in comparison to a sample of university students
assessed in 2020. It was further hypothesized that a decrease
in income, previous mental illnesses, female gender, and social
isolation would increase the severity of thesemental health issues.

METHODS

Participants and Procedure
We conducted our first cross-sectional study in July-August
2020 to investigate the mental health status of students during
the first lockdown. Overall, N = 3,382 students of University
Leipzig, Germany, completed the online survey. University
Leipzig comprises 14 faculties ranging from medicine to law
and it is with almost 30,000 students Saxony’s second-largest
university. The present cross-sectional study was conducted
online betweenMarch 16, 2021 and April 26, 2021, during the last
weeks of semester break and the first weeks of summer semester
in Germany. The same recruitment procedure was applied as in
the first study (10): Current enrollment as a university student
was the only inclusion criterion, and no exclusion criteria were

applied. The recruitment strategy consisted of contact via email
and social media channels of the University Leipzig. The Ethics
Committee of the Medical Faculty of the University of Leipzig
waived approval for this study because of anonymity of the
survey (08.03.2021). All participants provided informed consent
to participate at the beginning of the anonymous survey.

A total number of N = 6,630 university students started the
online survey, and n = 5,659 participants completed the survey
until Patient Health Questionnaire (PHQ-9), covering the main
study outcome measures. Of the remaining participants, n = 16
indicated not filling in the questionnaire seriously in a validation
question. Data of these participants were thus excluded from the
analyses. Unplausible data (n= 1) was also excluded after manual
validation check by descriptives. The final sample comprised
n= 5,642 participants.

Measures
The online survey in the present cross-sectional study consisted
of slightly changed questionnaires of the first online survey
conducted in 2020 (10). Identical with the first survey, the
online survey included questions about sociodemographic
information (gender, age, family status, being a parent, having
pets, migration status), their faculty, socioeconomic information
(income [current and before the pandemic] and change in
income, residential status), social media use, personal and
indirect social contact, and media consumption.

For the statistical analyses, four main groups of studies were
created: Faculty of humanities (study of law, philology studies,
theology studies, history, arts, and oriental studies), faculty of
medicine (study of human medicine and veterinary medicine),
faculty of natural science (chemistry and mineralogy studies,
mathematics and computer science studies, physics and earth
science studies) and faculty of social studies (education studies,
life science studies, social science and philosophy studies, sport
science studies, economic and management science studies). The
students who reported being enrolled in more than one faculty (n
= 1,045, 18.5%) were distributed to these groups according to a
specific order to avoid overlapping in the analyses: First, students
enrolled in medical faculties were defined, afterwards natural
science and social studies, and finally, humanities faculties.

Furthermore, respondents were asked about their chronic
physical illness status as well as contact to medical personnel
during the pandemic. Additionally, the following assessments
were conducted:

Mental Health Measures

To assess severity of depressive symptoms over the last 14 days
the Patient Health Questionnaire-9 (PHQ-9) was used. The
PHQ-9 is a widely used and validated assessment instrument
of depression severity, comprising 9 items based on depression
symptoms (35).

Alcohol consumption was assessed using the Alcohol Use
Disorders Identification Test (AUDIT-C) (36). Also, change in
drinking behavior during the pandemic was assessed. After
rephrasing to “drug or substance use,” the AUDIT items and the
item on change in consumption during the pandemic were used
to assess drug consumption.
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To investigate eating disorder symptoms the 5-item Short
Evaluation of Eating Disorder (SEED) was used (37). The items
were rated on a 5-point Likert scale. Furthermore, body weight
and height as well as changes in body weight during the pandemic
and lockdown situation were assessed.

For all mental health measures, higher scores indicate
higher levels of psychopathology. Moreover, lifetime psychiatric
disorders and treatments of these disorders (past and current)
were assessed.

Social and Emotional Aspects of the COVID-19

Pandemic

Social support was assessed using the five-item ENRICHED
Social Support Inventory (ESSI) (38). Items were answered
on a 5-point Likert scale with higher scores indicating higher
levels of social support. The reliability of the scale was good,
with a Cronbach’s α = 0.88 and 0.87 in the 2020 and 2021
samples, respectively.

The UCLA 3-Item Loneliness Scale was administered to assess
experienced loneliness (39). Items were rated on a 4-point Likert
scale. Higher values indicate more loneliness. The reliability of
the scale was acceptable, with a Cronbach’s α = 0.78 and 0.74 in
the 2020 and 2021 samples, respectively.

The 10-item General Self-Efficacy Scale (GSE) was used
to explore the general sense of perceived self-efficacy (40).
Items were rated on a 4-point Likert scale with higher values
indicating higher self-efficacy. The reliability of the scale was
good, with a Cronbach’s α = 0.87 and 0.86 in the 2020 and 2021
samples, respectively.

The Brief Resilience Scale (BRS) was used to measure
resilience, consisting of six items with a 5-point Likert scale
(41). A mean score was calculated, with higher scores indicating
higher levels of resilience. The reliability of the scale was
good, with a Cronbach’s α = 0.82 in both the 2020 and 2021
samples, respectively.

The perception of stress was measured using the 4-item
Perceived Stress Scale (PSS-4) (42). Items were answered on
a 5-point Likert scale with higher scores indicating more
perceived stress. The reliability of the scale was acceptable,
with a Cronbach’s α = 0.77 and 0.74 in the 2020 and 2021
samples, respectively.

Frequency of personal and indirect contacts was assessed with
the items used in the first survey, which were developed by the
research team (10). These items include: “How many times per
week did you personally meet with people (family members,
friends, neighbors, etc.) beside your own household during the
second lockdown (as from December 2020)?” and “How many
times per week did you have indirect contact, e. g., via phone,
with other persons (family members, friends, neighbors, etc.)
beside your own household?” These items were rated on a 6-
point Likert scale from 1 = “not at all” to 6 = “multiple times
a day.”

Moreover, affected aspects of lifestyle (social and cultural
activity, healthy eating, dating behavior, and sexual activity)
during the second lockdown were assessed with a single
item each.

Statistical Analyses
All analyses were conducted using IBM SPSS Statistics version
25.0. The significance levels were set at α = 0.05 (two-tailed).
First, descriptive statistics were performed for sociodemographic
and socioeconomic variables as well as mental health outcomes
and ratings on social and emotional aspects of the pandemic.
Second, one-way analysis of variance (ANOVA) was used to
investigate the differences in age, gender, mental health outcomes
as well as social and emotional aspects of the pandemic between
the first and the second survey. Furthermore, chi-square tests
were performed to estimate the differences between categorical
variables (suicidal ideation based on item 9 of PHQ-9, changes in
drug and alcohol consumption). All effect sizes were interpreted
as suggested by Cohen (43).

Because of the anonymity condition, it was not possible to
identify the participants who participated in the online survey
in 2020. However, as assessed via self-report, 34.8% (n = 1,965)
stated that they had participated in the first survey. Therefore,
all analyses on group differences between the surveys from
2020 and 2021, respectively, were repeated excluding these
participants to take the partially paired design into account.
Finally, multiple linear regression models were performed to
estimate the relationship between mental health outcomes and
sociodemographic variables as well as social and emotional
aspects. The dependent variables investigated were PHQ-9 sum
score, AUDIT-C sum score, and the SEED sum score for anorexia
nervosa, respectively. The predictors consisted of age, gender,
being a parent, residential and marital status, having a pet,
faculties enrolled, migration background, change in financial
income, direct and indirect contacts during the pandemic,
somatic and psychiatric conditions prior to the pandemic as well
as opinion about negative and positive aspects of the pandemic,
and scores of the following questionnaires: PSS-4, UCLA, BRS,
GSE, and ESSI. For these analyses, categorical variables were
converted to dummy variables (with the following reference
groups: being male, being enrolled in humanities faculty, having
no migration background, having no changes in income, having
more than 3 times direct and indirect contact in a week). Outliers
were examined and treated where necessary. The assumption of
no or little multicollinearity was not violated (Variance Inflation
Factor [VIF] >10; correlation matrix check, r ≤ 0.85).

RESULTS

Participant Characteristics
Table 1 shows the sociodemographic characteristics as well as
descriptive results on PHQ-9, UCLA, ESSI, and PSS-4 sum scores
of the total sample. As 69.4% (n= 3,915) of the participants were
female, almost 30% were male (29.1%, n = 1,642) and 1.5% (n =

85) diverse with an age range of 17–70 years (M = 23.47, SD =

4.46). In total, 34.8% (n= 1,965) stated that they had participated
in the first survey from 2020, while 42.6% (n = 2,405) of the
participants reported not to have participated the first survey and
22.5% (n = 1,272) did not know if they had participated in the
first survey.

Most of the students (43.1%, n = 2,391) were currently
being enrolled in social studies. As 12.5 % (n = 695)
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TABLE 1 | Characteristics of the total sample (N = 5,642).

(n, %) Depressive symptoms **

M (SD)

Perceived

stress*, ** M (SD)

Social support**

M (SD)

Loneliness** M (SD) Self-efficacy**

M (SD)

Total 5,642 10.1 (5.84) 7.9 (3.08) 20.8 (3.91) 6.21 (2.07) 28.0 (4.50)

Gender

Female 3,915 (69.4) 10.4 (5.81) 8.1 (3.03) 21.2 (3.61) 6.4 (2.01) 27.7 (4.40)

Male 1,642 (29.1) 9.2 (5.75) 7.3 (3.1) 20.0 (4.42) 5.8 (2.14) 28.9 (4.57)

Diverse 85 (1.5) 14.2 (5.92) 9.4 (3.06) 19.4 (4.11) 6.7 (2.21) 26.14 (5.10)

Age

<20 660 (11.7) 10.5 (5.87) 7.9 (3.05) 20.6 (3.86) 6.6 (1.95) 27.8 (4.40)

20–25 3,744 (66.4) 10.1 (5.80) 7.9 (3.06) 21.0 (3.84) 6.3 (2.03) 27.98 (4.42)

26–30 858 (15.2) 10.1 (5.93) 7.8 (3.12) 20.8 (4.01) 5.9 (2.11) 28.1 (4.85)

≥31 380 (6.7) 9.5 (5.96) 7.7 (3.28) 20.1 (4.41) 5.8 (2.33) 28.7 (4.65)

Marital status

In a relationship 2,708 (48 0.0) 9.6 (5.73) 7.6 (3.08) 22.3 (2.88) 6.0 (2.09) 28.2 (4.49)

Single 2,934 (52.0) 10.5 (5.90) 8.2 (3.06) 19.5 (4.22) 6.4 (2.02) 27.8 (4.51)

Residential status

Alone 1,240 (22.0) 10.9 (6.04) 8.2 (3.12) 19.75 (4.43) 6.4 (2.13) 27.8 (4.55)

Not alone 4,402 (78.0) 9.9 (5.76) 7.8 (3.07) 21.1 (3.70) 6.2 (2.05) 28.1 (4.49)

Being a parent

Yes 243 (4.3) 8.2 (5.59) 7.0 (3.14) 21.2 (3.82) 5.7 (2.30) 29.6 (4.26)

No 5,399 (95.7) 10.1 (5.83) 7.9 (3.07) 20.8 (3.92) 6.23 (2.05) 27.96 (4.50)

Having a pet

Yes 970 (17.2) 10.3 (6.13) 8.0 (3.22) 20.9 (4.04) 6.1 (2.20) 27.9 (4.63)

No 4,672 (82.8) 10.1 (5.77) 7.9 (3.05) 20.8 (3.89) 6.24 (2.04) 28.06 (4.47)

Migration background

Self 284 (5.0) 11.3 (6.37) 8.3 (2.93) 19.8 (4.70) 6.1 (2.17) 28.2 (5.20)

Parents 364 (6.5) 11.8 (6.32) 8.4 (2.98) 20.2 (4.03) 6.5 (1.96) 28.1 (4.83)

No migration background 4,994 (88.5) 9.9 (5.74) 7.8 (3.09) 20.9 (3.84) 6.2 (2.07) 28.0 (4.43)

Income before COVID-19 lockdown

No income 1,152 (20.4) 10.2 (5.99) 7.9 (3.15) 20.6 (3.99) 6.4 (2.10) 27.5 (4.57)

1–499 e/mo 1,173 (20.8) 10.4 (5.79) 8.1 (2.99) 20.7 (3.98) 6.4 (2.00) 27.7 (4.29)

500–999 e/mo 2,250 (39.9) 10.1 (5.76) 7.9 (3.07) 20.97 (3.80) 6.2 (2.04) 28.1 (4.50)

≥1,000 e/mo 878 (15.6) 9.6 (5.87) 7.5 (3.12) 21.0 (3.93) 5.9 (2.13) 28.9 (4.44)

No answer 189 (3.3) 9.5 (5.94) 7.7 (3.03) 20.2 (4.19) 6.1 (2.19) 28.3 (5.00)

Change in income since 03/2020

Decrease 957 (17.0) 11.9 (6.02) 8.7 (3.0) 20.2 (4.30) 6.6 (1.92) 27.8 (4.64)

No change 4,302 (76.2) 9.8 (5.72) 7.8 (3.06) 20.9 (3.82) 6.2 (2.07) 28.0 (4.44)

Increase 383 (6.8) 9.1 (5.82) 7.1 (3.07) 21.3 (3.76) 5.6 (2.25) 28.9 (4.71)

Current income

No income 1,241 (22.0) 10.5 (5.87) 8.1 (3.16) 20.5 (4.05) 6.4 (2.01) 27.5 (4.52)

1–499 e/mo 1,143 (20.3) 10.7 (5.95) 8.3 (3.01) 20.6 (3.99) 6.4 (2.03) 27.5 (4.41)

500–999 e/mo 2,273 (40.3) 10.7 (5.95) 7.9 (3.01) 21.0 (3.76) 6.2 (2.02) 28.1 (4.42)

≥1,000 e/mo 824 (14.6) 8.8 (5.49) 7.1 (3.14) 21.3 (3.86) 5.8 (2.19) 29.3 (4.43)

No answer 161 (2.9) 9.4 (6.10) 7.5 (3.02) 20.2 (4.35) 6.0 (2.24) 28.4 (5.02)

*Reduced sample size of n = 5,588 participants due to missing data.
**Depressive symptoms were assessed by PHQ-9 (Patient Health Questionnaire 9), perceived stress by PSS-4 (4-item Perceived Stress Scale), social support by ESSI (ENRICHED

Social Support Inventory), loneliness by UCLA (3-Item Loneliness Scale), and self-efficacy by GSE (General Self-Efficacy Scale).

reported being enrolled in the faculty of medicine,
16.6% (n = 922) stated being enrolled in the faculty
of natural science and 27.7% (n = 1,539) in the faculty
of humanities.

In total, 15.9% (n = 886) of the respondents indicated having
a chronic medical condition. Only 4.1% (n = 231) reported
to not being able to keep appointments with their general
practitioner or a medical specialist in the last few weeks due

Frontiers in Psychiatry | www.frontiersin.org 5 December 2021 | Volume 12 | Article 790974

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Dogan-Sander et al. University Students’ Mental Health in Pandemic

TABLE 2 | Mean scores of instruments measuring social and emotional aspects and mean differences between the two surveys.

Survey 2020 M (SD) Survey 2021M (SD) Result p partial η²

BRS 3.16 (0.76) 3.10 (0.76) F (1, 8965) = 13.92 < 0.001 0.00

ESSI 21.40 (3.70) 20.83 (3.91) F (1, 9022) = 46.97 < 0.001 0.01

GSE 28.57 (4.46) 28.03 (4.50) F (1, 9022) = 31.02 < 0.001 0.00

PSS-4 7.35 (3.17) 7.88 (3.08) F (1, 8965) = 61.70 < 0.001 0.01

UCLA 3.98 (2.20) 6.21 (2.07) F (1, 9022) = 6060.48 < 0.001 0.07

BRS, Brief Resilience Scale; ESSI, ENRICHED Social Support Inventory; GSE, General Self-Efficacy Scale; PSS-4, Perceived Stress Scale; UCLA, Three-Item Loneliness Scale.

to corona restrictions, whereas 48.8% (n = 2,756) were able
to keep appointments unchanged. 19.8% of the participants (n
= 1,105) indicated having a history of a mental disorder, of
those, 52.7% (n = 582) reported having a diagnosed unipolar
depression and 20.5% (n = 226) an eating disorder (answer
format allowed indicating more than one disorder). In total,
only 42.3% of participants with a history of a mental disorder
(n = 467) reported currently receiving treatment (medication
and/or psychotherapy).

Social and Emotional Aspects of the
COVID-19 Pandemic
During the period of the second contact ban (from December
2020) most of the participants (62.5%, n = 3,529) reported
to have had direct personal contact with people outside
their household on one or two days per week. Only 17.4%
(n = 981) indicated not having any direct contact, and
20.1% (n = 1,132) stated having direct contacts more than
three days a week. Regarding the indirect contacts (e. g.,
via telephone) with people outside of the own household
only 1.4% (n = 80) of the respondents indicated not
having any indirect contact at all. Another 22.8% (n =

1,285) reported having indirect contacts one or two days
a week, while the majority of participants (75.9%, n =

4,277) stated having indirect contacts more than three days
a week.

Regarding lifestyle changes due to restrictions the majority of
respondents indicated feeling restricted in the following areas:
physical activity (79.1%, n = 4,399), cultural activity (96.6%, n
= 5,372), social activity (98.2%, n = 5,459), and hobbies (90.4%,
n = 5,024). On the other hand, most participants reported not
to have been affected by the restrictions in the following areas
(or these areas were not applicable to them): sexual activity
(51.0%, n = 2,834), dating behavior (51.4%, n = 2,854), alcohol
and drug consumption (65.6%, n = 3,645), and healthy eating
(61.0%, n= 3,389).

Overall, participants scored significantly less in GSE, ESSI, and
BRS compared to the first survey in 2020 (see Table 2), indicating
a significantly lower self-efficacy, less social support, and lower
resilience than participants from the first study (all p < 0.001).
Further, participants in this study (2021) scored significantly
higher in PSS-4 andUCLA (all p< 0.001), indicating significantly
higher perceived stress levels and more loneliness than in the first
survey in 2020.

Mental Health Outcomes and Differences
Between Surveys
The mean PHQ sum score was 10.09 (SD = 5.84). In total,
83.4% (n= 4,706) of the respondents reported not having suicidal
thoughts or thoughts of hurting themselves. On the other hand,
16.5% (n = 936) of the respondents stated having these thoughts
at least several days in the last two weeks. The ANOVA showed
significant differences in PHQ-9 scores between the two surveys,
F(1,9022) = 133.22, p < 0.001, partial η² = 0.02, indicating that
participants reported significantly more depressive symptoms in
the second survey (2021) than the students participating the first
survey in 2020. Significantly more respondents reported suicidal
ideation in the second than in the first survey,χ2(1, 9024)= 7.02,
p= 0.008, φ = 0.03, small effect.

The mean value of the AUDIT-C sum score was 2.76 (SD =

2.19). Participants from the first study in 2020 scored significantly
lower in the AUDIT-C in comparison to the participants from
the second study, F(1,8968) = 4.91, p = 0.027, partial η² =

0.00. While 19.3% (n = 1,077) of participants reported not
consuming any alcohol at all, 80.7% (n = 4,511) of respondents
indicated drinking alcohol. Of those, 45.9% (n= 2,071) indicated
consuming more during the pandemic than before, while only
18.0% (n = 811) reported consuming less. The chi square test
was statistically significant, with the participants from the second
study reporting consuming more alcohol during the pandemic
than the participants from the first study, χ2(2, 7280) = 403.43,
p < 0.001, φ = 0.24, while significantly more respondents from
the first study indicated consuming less alcohol than respondents
from the second study.

A substantial amount of the students reported not consuming
drugs (n= 4,559, 81.8%), while only 18.2% of respondents stated
currently consuming drugs (n = 1,019). Participants from the
second study reported consuming significantly more drugs (M
= 1.34, SD = 0.86) than the participants from the first study, M
= 1.30, SD = 0.79; t(8967) = −2.38, p = 0.017. Regarding the
changes in drug consumption during the pandemic significantly
more students reported to consume less in the second study in
comparison to the first study, χ

2(2, 1582) = 10.43, p = 0.005,
φ = 0.08, while there was no significant difference between the
number of students consuming more drugs (p > 0.05).

The mean score of the SEED regarding anorexia nervosa was
0.53 (SD= 0.35). The mean score of the SEED regarding bulimia
nervosa was 0.36 (SD = 0.44). The SEED scores regarding
bulimia nervosa did not differ significantly between studies,
F(1,8966) = 0.32, p = 0.574, partial η² = 0.00. A comparison
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of SEED scores regarding anorexia nervosa was not possible,
because information on body weight and height had not been
gathered during the first study so that a SEED score could not
be calculated.

The two samples did not differ in gender,χ2(2, 9024)= 1.70, p
= 0.428, however, there were significant age differences, F(1,9021)
= 27.73, p < 0.001 (survey 2020: M = 23.98, SD = 4.64; survey
2021: M = 23.47, SD = 4.46). Therefore, age was included as a
covariate in all analyses on group differences (PHQ-9, AUDIT-
C, SEED bulimia nervosa, BRS, ESSI, GSE, PSS-4, UCLA) using
analysis of covariance (ANCOVA). The results did not differ
when taking age into account.

When excluding n = 1,965 participants who stated to
have participated in the previous survey, the results on group
comparisons did not differ, with the exception of AUDIT-C
scores, which yielded no significant differences between the
surveys from 2020 and 2021, respectively, F(1,7015) = 0.80,
p= 0.371.

Regression Models for the Mental Health
Outcomes
To examine predictors of mental health outcomes (depressive
symptomatology, alcohol consumption, and anorexia
nervosa symptoms, respectively) multiple regression analyses
were performed.

Higher levels of depressive symptoms were significantly
predicted by younger age (p < 0.001), being diverse in
comparison to being male (p = 0.001), living alone (p = 0.001),
being single (p < 0.001), not being enrolled in medicine (p <

0.001), natural science (p < 0.001) or social studies faculties
(p < 0.001) in comparison to being enrolled in humanities
faculties, having a migration background (self, p = 0.002, or
through parents, p < 0.001), having a decreased income (p <

0.001), having no indirect contacts (p = 0.034), not finding
positive aspects of the pandemic (p < 0.001), having chronic
somatic conditions (p = 0.011) and a psychiatric disorder (p
< 0.001) prior to the pandemic, higher perceived stress (p <

0.001) and loneliness (p < 0.001) as well as lower resilience (p
< 0.001), self-efficacy (p < 0.001) and social support (p < 0.001,
see Table 3). The results of the regression indicated that the
predictors explained 56.2% of the variance, R2 = 0.56, F(27,5539)
= 263.32, p < 0.001. No statistically significant associations were
detected between depressive symptomatology and being a parent,
being female in comparison to being male, having a pet, having
no or few direct contacts in comparison to having direct contacts
more than 3 times a week, having 1–2 indirect contacts a week in
comparison to having more than 3 indirect contacts, and finally,
finding negative aspects of the pandemic (all p > 0.05).

The positive predictors for higher levels of harmful alcohol use
were younger age (p = 0.004), not being female (p < 0.001) or
diverse (p = 0.001), not being a parent (p < 0.001), living alone
(p < 0.001), not having a pet (p = 0.001), not being enrolled
in natural science faculties (p < 0.001) in comparison to being
enrolled in humanities faculties, not having a chronic somatic
condition (p = 0.009), finding both positive (p < 0.001) and
negative (p < 0.001) aspects in the pandemic, having more direct

contacts (p < 0.001) and finally, higher loneliness (p < 0.001),
perceived stress (p< 0.001), resilience (p= 0.004), self-efficacy (p
= 0.030), and social support (p= 0.017, see Table 4). The results
of the regression indicated that the predictors explained 16.1%
of the variance, R2 = 0.16, F(27,5521) = 33.99, p < 0.001. Marital
status, being enrolled in medicine or social studies faculties,
having a migration background, change in income, frequency of
indirect contacts, and having psychiatric conditions prior to the
pandemic showed no significant relations to harmful alcohol use
(all p > 0.05).

Younger age (p= 0.001), being female (p< 0.001) and diverse
(p < 0.014), being single (p = 0.001), not being enrolled in
medical (p = 0.01) and natural science faculties (p = 0.006),
having once or twice direct contact in comparison to havingmore
direct contacts in a week (p= 0.035), lower resilience (p= 0.033)
and self-efficacy (p = 0.003), higher loneliness (p < 0.001) and
perceived stress (p < 0.001) were positive predictors for more
symptoms of anorexia nervosa (see Table 5). The results of the
regression indicated that the predictors explained 14.3% of the
variance, R2 = 0.14, F(27,5439) = 38.67, p < 0.001. Being a parent,
having a pet, living alone, being enrolled in social studies faculties
in comparison to being enrolled in humanities faculties, having a
migration background, change in income, frequency of indirect
contacts, having no direct contacts in comparison with having
more than 3 direct contacts in a week, having chronic somatic
conditions, finding negative as well as positive aspects of the
pandemic, and finally, social support did not significantly predict
symptoms of anorexia nervosa (all p > 0.05).

DISCUSSION

The present study examined the differences in depressive
symptoms, eating disorder symptoms as well as alcohol and
drug consumption between two online surveys from 2020 and
2021 among university students. Further, the predictive factors
of mental health symptoms were investigated. Findings suggest
an increase in the severity of depressive symptoms as well as
alcohol and drug consumption. Apprehensively, significantly
more respondents reported suicidal ideation in the survey from
2021. No significant difference in bulimia nervosa symptoms was
observed between the two samples. Lower self-efficacy, less social
support and lower resilience as well as higher perceived stress
and more loneliness were reported by the participants of the
survey from 2021 in comparison to the participants from the
survey 2020.

Regarding factors predicting mental health symptoms being
female was a positive predictive factor for hazardous alcohol
use and anorexia nervosa in comparison to being male, while
being diverse was a positive predictor for all mental health
outcomes, including depressive symptoms. Also, younger age,
higher perceived stress and loneliness were positive predictors
for all mental health outcomes. Decrease in income was only a
positive predictor for higher depressive symptoms unlike than
our hypothesis. Furthermore, having a previous mental illness
significantly predicted only the eating disorder symptoms and
depressive symptoms. Finally, social isolation (no direct contacts
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TABLE 3 | Linear regression analysis for predictors of depressive symptomatology measured by PHQ-9 (Patient Health Questionnaire-9).

Variable Unstandardized B Standardized Beta 95% CI T p

Age −0.07 −0.06 12.11, 16.89 −5.25 < 0.001

Gender

Female −0.03 0.00 −0.27, 0.21 −0.22 0.828

Diverse 1.44 0.03 0.58, 2.30 3.27 0.001

Being a parent 0.00 0.00 −0.58, 0.58 0.00 0.999

Residential status −0.42 −0.03 −0.68, −0.17 −3.28 0.001

Having a pet −0.08 −0.01 −0.35, 0.19 −0.57 0.566

Marital status −0.50 −0.04 −0.73, −0.28 −4.33 < 0.001

Faculties enrolled

Medicine −0.81 −0.05 −1.16, −0.48 −4.50 < 0.001

Natural Science −0.66 −0.04 −0.98, −0.34 −4.04 < 0.001

Social Studies −0.25 −0.02 −0.50, 0.00 −1.99 0.046

Migration background

Self 0.76 0.03 0.28, 1.23 0.03 0.002

Parents 0.79 0.03 0.37, 1.20 0.03 < 0.001

Change in income

Decreased 0.72 0.05 0.44, 1.00 0.05 < 0.001

Increased 0.27 0.01 -0.14, 0.67 0.01 0.202

Direct contacts

No contacts 0.10 0.01 −0.25, 0.44 0.55 0.580

1–2 times/week 0.12 0.01 −0.14, 0.38 0.88 0.377

Indirect contacts

No contacts 0.93 0.02 0.07, 1.79 2.12 0.034

1–2 times/week 0.04 0.00 −0.21, 0.28 0.29 0.771

Chronic somatic conditions −0.36 −0.02 −0.65, -0.08 −2.53 0.011

Psychiatric conditions prior to pandemic −1.24 −0.09 −1.51, −0.97 −8.90 <0.001

Positive aspects of the pandemic 0.65 0.05 0.42, 0.87 5.71 <0.001

Negative aspects of the pandemic −0.16 −0.01 -0.70, 0.38 −0.59 0.554

Resilience −0.80 −0.11 −0.97, −0.63 −9.17 < 0.001

Self-Efficacy −0.09 −0.07 −0.12, −0.07 −6.23 < 0.001

Social Support −0.16 −0.10 −0.19, −0.12 −9.59 < 0.001

Loneliness 0.45 0.16 0.39, 0.51 14.61 < 0.001

Perceived Stress 0.84 0.44 0.79, 0.88 37.19 < 0.001

Regression sample size n = 5,567.

during the pandemic) significantly predicted only lower levels of
harmful alcohol use.

Overall, there is a lack of studies focusing on the mental
health of university students during the COVID-19 pandemic.
Regarding longitudinal data, the majority of the existing
literature focused on the pre- to in-pandemic changes of mental
health symptoms. An increase in depressive symptoms after
the outburst of the pandemic was shown in several studies
among university students (29, 30), but also in the general
population (44, 45). On the other hand, a recent longitudinal
study conducted in Germany on the general population showed
that depressive and anxiety symptoms decreased over time (from
March/April to June 2020) (46). The result may be explained by
the time of last assessment, which was ∼2 months later than
the first assessment and before the second lockdown. However,
our second online survey was conducted during the second

lockdown, which was with many restrictions stricter than the
first one. Further, the study designs showed differences regarding
study sample (study sample consisted of the same participants in
the first and last assessment in the study of Bendau et al. (46)).

The factors predicting more depressive symptoms, such as
a history of mental illnesses, younger age, lower self-efficacy
and social support, were mainly in line with previous studies
(31, 46, 47). In the first study, we have found that not being a
parent as well as having indirect contacts 1–2 times a week, higher
perceived stress, lower social support, and lower self-efficacy
predicted higher levels of depressive symptoms (10). However, in
the present study not being a parent and having indirect contacts
did not significantly predict depressive symptoms.

Contrary to our results, Efstathiou et al. (48) reported no
significant change in suicidal ideation of respondents between
the first and second lockdown period in Greece (48). Further,
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TABLE 4 | Linear regression analysis for predictors of harmful alcohol use measured by AUDIT-C (Alcohol Use Disorders Identification Test).

Variable Unstandardized B Standardized Beta 95% CI T p

Age 0.02 0.04 0.01, 0.04 2.91 0.004

Gender

Female −0.80 −0.17 −0.92, −0.67 −12.68 < 0.001

Diverse −0.78 −0.05 −1.22, −0.34 −3.47 0.001

Being a parent 1.10 0.11 0.81, 1.40 7.32 < 0.001

Residential status 0.38 0.07 0.25, 0.51 5.75 < 0.001

Having a pet 0.23 0.04 0.09, 0.37 3.23 0.001

Marital status 0.01 0.00 −0.11, 0.12 0.10 0.919

Faculties enrolled

Medicine −0.12 −0.02 −0.31, 0.05 −1.38 0.168

Natural Science −0.34 −0.06 −0.50, -0.17 −4.02 < 0.001

Social Studies 0.06 0.02 −0.07, 0.19 0.96 0.335

Migration background

Self −0.23 −0.02 −0.47, 0.02 −1.81 0.071

Parents 0.09 0.01 −0.13, 0.30 0.80 0.426

Change in income

Decreased 0.07 0.01 0.36, −0.08 0.92 0.356

Increased 0.12 0.01 0.26, −0.09 1.13 0.260

Direct contacts

No contacts −1.80 −0.32 −1.97, −1.62 −20.18 < 0.001

1–2 times/week −0.78 −0.18 −0.92, −0.65 −11.44 < 0.001

Indirect contacts

No contacts 0.20 0.01 −0.24, 0.64 0.88 0.377

1–2 times/week −0.08 −0.01 0.05, -0.20 −1.21 0.226

Chronic somatic conditions 0.19 0.03 0.05, 0.34 2.60 0.009

Psychiatric conditions prior to pandemic −0.03 −0.01 −0.17, 0.11 −0.46 0.645

Positive aspects of the pandemic 0.36 0.08 0.25, 0.48 6.28 < 0.001

Negative aspects of the pandemic −0.52 −0.05 −0.80, −0.24 −3.68 < 0.001

Resilience 0.13 0.05 0.40, 0.22 2.87 0.004

Self-Efficacy 0.02 0.04 0.00, 0.03 0.04 0.030

Social Support 0.02 0.04 0.00, 0.04 2.38 0.017

Loneliness 0.07 0.07 0.04, 0.10 4.44 < 0.001

Perceived Stress 0.06 0.09 0.04, 0.08 5.09 < 0.001

Regression sample size n = 5,558.

another study reported a decrease in suicidal ideation among
adolescents before (September 2019) and during the COVID-19
pandemic (June 2020) in Hong Kong (25). In a representative
sample of Chines college students, survey during initial breakout
of the COVID-19 pandemic and after decline in the second
wave revealed that psychological distress significantly reduced
after the peak of pandemic, but persisted in some students (49).
These differences may be due to the study sample as well as
the country in which the study was conducted, considering the
different approaches of the governments as well as the impact of
the pandemic on citizens.

Regarding alcohol consumption, the evidence is
heterogeneous to date. An increase in total AUDIT-C scores
during the pandemic compared to pre-COVID-19 was shown
in a sample of vulnerable groups (people with self-reported
mental health problems) (50). While an increased alcohol

consumption during the pandemic, as found in our study, was
reported by several other studies (51), a decreased or unchanged
consumption was also observed (52, 53). The inconsistent results
may be explained by the differences in study population as
well as measurement time (beginning of the pandemic etc.)
and different methods of assessment. Surprisingly, more direct
contacts, higher self-efficacy, social support as well as resilience
were positive predictors of higher scores for AUDIT-C, although
no direct contacts as well as lower social support and self-efficacy
predicted the higher levels of alcohol consumption in the first
survey (10). Multiple social factors could account for these
findings: During the first lockdown most of the people showed
a high determination and motivation to follow the restrictions
mandated by the government hoping that the pandemic will
not last long. However, with the second wave many people
noticed high exhaustion and hereby started not protecting

Frontiers in Psychiatry | www.frontiersin.org 9 December 2021 | Volume 12 | Article 790974

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Dogan-Sander et al. University Students’ Mental Health in Pandemic

TABLE 5 | Linear regression analysis for predictors of anorexia nervosa symptoms measured by SEED (Short Evaluation of Eating Disorder).

Variable Unstandardized B Standardized Beta 95% CI T p

Age 0.00 −0.05 −0.01, 0.00 −3.02 0.003

Gender

Female 0.18 0.27 0.16, 0.19 19.71 < 0.001

Diverse 0.08 0.03 0.02, 0.15 2.47 0.014

Being parent 0.00 0.00 −0.04, 0.04 −0.08 0.939

Residential status −0.02 −0.02 −0.04, 0.00 −1.90 0.058

Having a pet −0.02 −0.02 −0.04, 0.00 −1.84 0.066

Marital status −0.03 −0.05 −0.05, −0.01 −3.37 0.001

Faculties enrolled

Medicine 0.03 0.04 0.01, 0.06 2.57 0.010

Natural Science −0.03 −0.04 −0.06, -0.01 −2.74 0.006

Social Studies −0.01 −0.02 −0.03, 0.01 −1.18 0.239

Migration background

Self 0.02 0.02 -0.01, 0.06 1.16 0.143

Parents 0.02 0.02 -0.01, 0.05 1.47 0.136

Change in income

Decreased 0.02 0.02 −0.01, 0.04 1.49 0.136

Increased −0.01 −0.01 −0.04, 0.02 −0.58 0.560

Direct contacts

No contacts 0.02 0.03 0.00, 0.05 1.77 0.077

1–2 times/week 0.02 0.03 0.00, 0.04 2.11 0.035

Indirect contacts

No contacts −0.03 −0.01 −0.09, 0.03 −0.90 0.371

1–2 times/week −0.02 −0.02 −0.03, 0.00 −1.61 0.108

Chronic somatic conditions 0.00 0.00 −0.02, 0.02 −0.15 0.883

Psychiatric conditions prior to pandemic −0.05 −0.07 −0.07, -0.03 −5.22 < 0.001

Positive aspects of the pandemic 0.01 0.01 −0.01, 0.02 0.77 0.439

Negative aspects of the pandemic 0.02 0.01 −0.02, 0.06 1.08 0.279

Resilience −0.01 −0.03 −0.03, 0.00 −2.13 0.033

Self-Efficacy 0.00 −0.05 −.01, 0.00 −2.96 0.003

Social Support 0.00 −0.01 0.00, 0.00 −0.59 0.557

Loneliness 0.01 0.07 0.01, 0.01 4.48 < 0.001

Perceived Stress 0.01 0.11 0.01, 0.01 6.66 < 0.001

Regression sample size n = 5,462.

themselves as carefully as in the first pandemic. Voluntary
protective behavior was found to be less common especially
among younger adults (< 30 years) (52). For this reason, it is
possible that social gatherings took place more often, which
students showingmore resilience and having more social support
and self-efficacy attended and consumed more alcohol there.
Statistically significantly more participants reported consuming
drugs in the second study. However, more participants in
the second study indicated less drug consumption since the
pandemic. Many studies highlight increased substance use since
the onset of the pandemic (22, 54, 55).

This study also revealed an unchanged symptom severity of
bulimia nervosa. In the existing literature there are inconsistent
results regarding eating disorders: Breiner et al. demonstrated no
significant changes in global scores of EDE-Q (Eating Disorder
Examination Questionnaire) as well as self-induced vomiting and

laxative use from prior to during the pandemic (56). On the
other hand, some studies reported an increase in eating disorder
symptoms (25, 57).

Because of higher mortality rates and several somatic
comorbidities, the older adults were more in focus than the
younger age groups at the beginning of the pandemic. However,
findings showed that younger adults are experiencing more
mental health symptoms, including depressive and anxiety
symptoms, during the pandemic than older adults (58). Also, the
present study highlights an increase in mental health symptoms
among university students after ∼one year of the pandemic.
Overall, the existing evidence to date provides only a limited
picture on changes in mental health of university students during
the pandemic. Therefore, further studies investigating changes
in mental health outcomes and associated factors are needed.
Moreover, public health measures concerning the mental health
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of young adults should be promoted and adapted during crises
like the pandemic. Through the expansion of online intervention
possibilities barriers such as contacting medical professionals can
be alleviated (59, 60).

Strengths of this study include the large sample size and
the availability of a large comparison sample from 2020. Thus,
changes in mental health outcomes during the course of the
pandemic could be evaluated. The survey was conducted in
a large German university including a wide range of faculties
and with a high response rate, allowing for generalizability
of the results to German students. Further, validated and
well-established instruments were used.

This study has several limitations. First, change in depressive
symptoms and symptoms of eating disorders as well as alcohol
and drug consumption were assessed using cross-sectional
student cohorts in 2020 and 2021, respectively. Because of
the anonymity condition, it was not possible to identify the
participants who participated in the online survey in 2020. Of
note is that only 34.8% (n = 1,965) of the final sample stated
participating in the first survey from 2020. Second, the results are
limited to a single German university, therefore generalizability
may be limited, also given the fact that solely self-report measures
had been applied. Third, it is not possible to draw causal
conclusions because of the observational nature of the study.

CONCLUSION

The present study reveals an increase in severities of depressive
symptoms, including suicidal ideation, as well as drug and
alcohol consumption among students of University Leipzig.
Being diverse and of younger age, higher perceived stress and
loneliness were risk factors for higher depressive and eating
disorder symptoms, respectively, as well as alcohol consumption.
Universities and health care policy should recognize and address
mental health issues of young adults especially during times of
crisis. Targeted preventive programs as well as easy-to-access
measures to support students with mental health problems
should be prepared and performed accordingly. Against this
background, a return to pre-pandemic face-to-face seminars and

course in universities, social activities and other events and
“campus life”—covered by a hygiene concept and taking into
account that a vaccination is broadly available nowadays, should
be favored, whenever possible.
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