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Puteikis, K.; Viliūnienė, R. Mental
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Abstract: Mental health issues—anxiety, depression, suicidal ideation and behavior—are prevalent
among students of higher education. The COVID-19 pandemic further affected students’ daily
life through academic and socioeconomic disturbances. We set out to investigate students’ mental
health amidst the COVID-19 pandemic and conducted a cross-sectional online survey at higher
education institutions in Lithuania in 2021. The questionnaire consisted of the Hospital Anxiety
and Depression scale (HADS) and the Sense of Coherence scale (SOC-3) questionnaires, evaluation
of suicidal risk, experiences during the COVID-19 pandemic and self-rated health status (SRHS).
Among 1001 students who completed the survey, the prevalence of clinically relevant anxiety was
high (46.6%) and contrasted with the lower prevalence of depression (11.1%). 37.5% of all students
admitted that they had thought about suicide at least once during their lifetime and a similar number
of students thought about suicide during the previous year. High levels of anxiety and depression
were statistically significant predictors of suicidal ideation and planning during the past year in binary
regression models. High SRHS (higher score refers to more positive health status) was the only significant
independent variable associated with less frequent suicidal attempts in the past year (p < 0.01, OR = 0.29,
95% CI = 0.12 to 0.66). Our study highlights anxiety and suicidality to be burdensome mental health issues
among higher education students in Lithuania during the COVID-19 pandemic.

Keywords: suicide; COVID-19; self-reported health; sense of coherence

1. Introduction

University and college students belong to a group of young adults who express high
levels of mental health issues, such as depression and anxiety [1,2]. For example, a report by
the WHO World Mental Health Surveys International College Student initiative estimated
that the prevalence of mental disorders in a sample of nearly 14,000 students was around
30% [3]. However, students’ mental distress may be even higher: as depressive and anxious
symptoms form a continuum and range from none to severe, students may express such
levels of anxiety and depression that may not be considered to be clinically significant [4–6].
Mental distress (both clinically diagnosed and sub-syndromic factors) is considered to
negatively influence academic performance and social well-being of youths (however,
due to bidirectional relationships an opposite pathway is also possible) [7]. Furthermore,
students’ mental distress is connected to suicidality [8]. Studies highlight that students of
higher education are prone to suicidal ideation [9,10]. According to the WHO Global Health
Estimates for the year 2019, suicide is the fourth leading cause of death in the population
of people aged 15 to 29 years [11], a considerable part of whom study at universities
and colleges.

High prevalence of mental health disturbances as well as suicidal ideation and behav-
ior among studying young adults is mainly explained by difficulties related to transitioning
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into adulthood [12,13]. In addition to stress posed by academic pressure, students experi-
ence future-projected uncertainties related to later marriage, childbirth and a later start of
their careers [14]. Finally, many students who express high levels of mental distress do not
reach for mental health counseling services due to fear of discrimination, concerns about
the cost of such services or even not knowing that such services exist [15–17].

The COVID-19 pandemic has also significantly affected the lives of higher education
students. Alongside struggles in maintaining personal relationships due to general social
distancing measures and restrictions, students faced difficulties in maintaining their atten-
tion during the learning process [18]. Moreover, students experienced financial instability
due to lost on-campus jobs [19]. Disrupted research projects and internships impaired
students’ competitiveness on the future job market [19]. Thus, young adults are consid-
ered to be one of the most vulnerable groups in terms of mental health issues during the
COVID-19 crisis [20–22].

Various studies investigated factors (both modifiable and not) that may affect the
impact that the pandemic has on students’ mental health—the most frequent variables
assessed are female sex, worse living conditions, family income instability, lower level
of social support, having relatives infected with COVID-19, a history of mental disorder
etc. [23–27]. However, only a few studies focused on a person’s inner resources to cope
with new problems related to the COVID-19 crisis. One of such resources is the sense of
coherence. For example, it was suggested that high sense of coherence, i.e., the ability to
perceive stressful situations as understandable, manageable and meaningful, may be bene-
ficial during the COVID-19 pandemic [28]. Various studies supported such assumptions
as higher sense of coherence may serve as a protective factor for mental health and has
been associated with higher life satisfaction during the health crisis [28–30]. Similarly, a
higher sense of coherence in university students was associated with better mental health
and a health-promoting lifestyle, yet these studies were done before the pandemic [31,32].
However, studies that assess students’ sense of coherence and its impact on their mental
health are lacking: to our knowledge, and only one study investigated students’ sense of
coherence and its mediating effect on mental health during the pandemic [33].

The aims of our study were to (1) evaluate students’ levels of depression, anxiety
and suicidal ideation and behavior during the COVID-19 pandemic, and (2) investigate
how depressiveness, anxiety, pandemic-associated experiences and sense of coherence are
related with students’ suicidality.

2. Materials and Methods
2.1. Participants

A total of 1001 students participated in this study. Participants were students from
higher education institutions in Lithuania, i.e., universities and colleges. According to
the data provided by the Official Statistics Portal of Lithuania, there were approximately
104,000 individuals studying at the universities and colleges in Lithuania in the academic
year of 2020–2021 [34]. This indicates that around 1% of students from higher education
institutions in Lithuania participated in our study. Characteristics of the respondents in
our study are presented in Table 1.

Table 1. General characteristics of the participants in our study.

Characteristic Categories

Number of respondents 1001

Age Median, range 20 (18–69)

Mean, SD 20.8 (2.8)

Sex (n,%)
Male 225 (22.5)

Female 776 (77.5)
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Table 1. Cont.

Characteristic Categories

Study field (n,%)

Biomedical sciences 330 (32.9)
Physical sciences 131 (13.1)

Humanities 89 (8.9)
Art 114 (11.4)

Social sciences 231 (23.1)
Technologies 106 (10.6)

Way of living during studies (n,%)

Alone 142 (14.2)
With family members 463 (46.2)

With other students or peers 249 (24.9)
With a partner 147 (14.7)

SOC-3
Median, range 3 (0–6)

Mean, SD 2.6 (1.3)

HADS

Total score—median, range 16 (0–42)
Total score—mean, SD 16.2 (7.0)

HADS-D—median, range 6 (0–21)
HADS-D—mean, SD 6.1 (3.6)

HADS-A—median, range 10 (0–21)
HADS-A—mean, SD 10.2 (4.4)

SRHS Median, range 3 (1–5)

General suicidal risk (n,%)
Had thoughts of committing suicide

Was engaged in creating suicidal plans
Tried to commit suicide

375 (37.5)
140 (14.0)
44 (4.4)

Suicidal risk for the last 12 months (n, % of
those who ever thought about

committing suicide)

Experienced sadness from day to day for at least
2 weeks and did not want to do anything 387 (69.2)

Had thoughts of committing suicide 358 (64.0)
Was engaged in creating suicidal plans 98 (17.5)

Tried to commit suicide 17 (3.0)

Has been infected with SARS-CoV-2 (n,%) 117 (11.7)

Was hospitalized because of COVID-19 (n,%) 4 (0.4)

A family member has been infected with
SARS-CoV-2 (n,%) 295 (29.5)

A family member was hospitalized because of
COVID-19 (n,%) 39 (3.9)

SOC-3—Sense of Coherence scale-3, HADS-A—the Hospital Anxiety and Depression Scale (anxiety subscale), HADS-D—the Hospital
Anxiety and Depression Scale (depression subscale), SRHS—self-reported health status.

2.2. Design and Procedure

We used a non-probability (convenience and snowball) sampling technique by dis-
tributing an online questionnaire from 31 January to 7 February 2021 during the second
local wave of COVID-19 and a national lockdown in Lithuania. The online survey was
distributed via social media groups, such as: “Medical students from X university/college”,
“All students from X university/college”, “Students of Economics 2019”, “All students
from X city” and similar. We searched for existing groups based on a list of institutions of
higher education in Lithuania; thus, students from different educational centers could have
participated in the study [35]. The number of members in these groups ranged from a dozen
to more than 1000. We reached out to all social groups of students found in social media
platforms. We did not use any other way to reach students. Students were asked to com-
plete the online anonymous survey and to share the questionnaire with their acquaintances
through various social media channels. The latter technique was used to increase the reach
and sample size of our survey. The survey took approximately 10 minutes to complete. We
did not use any inclusion or exclusion criteria for our respondents, thus, every student
who saw the invitation to complete the survey could have participated. An exception
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was exchange and foreign students who were unable to complete the questionnaire in
Lithuanian. Because of the snowball sampling technique used to collect information, we
could not state the response rate of the survey.

2.3. Instruments

The assessment protocol consisted of questions about demographic and study-related
characteristics (sex, age, way of living during studies, study field and year of studies).
Furthermore, students completed the Lithuanian version of the Hospital Anxiety and
Depression Scale (HADS) [36] and the Sense of Coherence (SOC-3) scale [37]. Respondents
were also asked to evaluate their self-perceived health status and provide information
about suicidal ideation and behavior. Lastly, respondents evaluated their experiences
related to the COVID-19 crisis. The questionnaire form used in the study is provided as
Supplementary Material File S1.

2.3.1. The Hospital Anxiety and Depression Scale (HADS)

The HADS is used to screen for the presence of symptoms of depression and anxi-
ety [36]. It has been developed with the intention for a simple and rapid administration in
everyday settings and confirmed to be valid and reliable in various populations [38,39].
This instrument contains 14 questions: seven items assess depressiveness, and another
seven items express the level of anxiety. Scores for items in each subscale of the HADS
were summed to produce an Anxiety score (HADS-A) or a Depression score (HADS-D).
Each item is rated on a 4-point scale (higher scores indicate more expressed symptoms) with
a total score ranging from 0–21 for each subscale. We used the original cut-off scores (≥11)
proposed by the authors of the HADS for detecting cases of anxiety and depression that
seem to be adequate [38,40]. The subscale scores can be added to produce a total score of the
HADS. In the current study, the reliability of the scale was acceptable (HADS-A: Cronbach’s
α = 0.84, McDonald’sω = 0.85, HADS-D: Cronbach’s α = 0.74, McDonald’sω = 0.74, HADS
(total): Cronbach’s α = 0.86, McDonald’sω = 0.86).

2.3.2. The Sense of Coherence (SOC-3) Scale

The SOC-3 scale is a simplified version of the SOC-13 and SOC-29 scales and was se-
lected instead of the latter two versions because of its brevity. The SOC-3 questionnaire con-
sists of three questions concerning manageability, meaningfulness and comprehensibility—
factors representing one’s internal resources when coping with difficulties in life [41,42].
The questions were: “Do you usually see a solution to problems and difficulties that other
people find hopeless?” (manageability), “Do you usually feel that your daily life is a source
of personal satisfaction?” (meaningfulness), “Do you usually feel that the things that hap-
pen to you in your daily life are hard to understand?” (comprehensibility). Each item is
rated on a scale from 0 to 2 and the possible answers are: “Yes, usually” (0 points), “Yes,
sometimes” (1 point) or “No” (2 points) (points scored in a question regarding comprehen-
sibility were reversed). A greater SOC-3 score indicates worse sense of coherence. This
instrument was included to investigate whether an intrinsic mechanism of resilience may
be related to mental health and self-reported issues during the COVID-19 pandemic. In
our study, the scale had optimal reliability (Cronbach’s α = 0.84, McDonald’sω = 0.85).

2.3.3. Self-Reported Health Status (SRHS)

Respondents were asked to evaluate their own health status. The answer is rated on
the Likert scale, where 1 indicates worst imaginable health and 5 reflects best imaginable
health. As SRHS has predictive value on future mortality [43,44], we hypothesized that
this item may have a significant relationship with students’ suicide attempts.

2.3.4. Suicidal Ideation and Behavior

We did not utilize any suicide risk assessment scales due to their questionable use-
fulness in terms of sensitivity and specificity and lack of options standardized for the
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Lithuanian population [45,46]. Therefore, questions relating to suicidality were created ad
hoc to include a primary question for initial screening and then provide information on
suicidal ideation or behavior in the past 12 months.

Firstly, students reported whether they thought about committing suicide, planned
or tried to commit suicide at any time during their lifetime. If affirmative, they were
considered to have risk for suicide and had to answer four other questions concerning
symptoms of sadness and apathy as well as suicidal ideation and behavior during the past
year.

The latter questions were:

• During the last 12 months, have you experienced sadness from day to day for at least
2 weeks and did not want to do anything?

• During the last 12 months, have you thought of committing suicide?
• During the last 12 months, have you engaged in creating suicidal plans?
• During the last 12 months, have you tried to commit suicide?

2.3.5. Experiences Related to the COVID-19

Finally, students had to evaluate their experiences during the COVID-19 pandemic.
Nine statements were proposed by the authors: (1) “My physical health got worse”,
(2) “I felt more anxiety than usually”, (3) “I felt more sadness than usually”, (4) “My
academic performance got worse”, (5) “I had no comfortable place to study”, (6) “I had
difficulties focusing on my studies”, (7) “My career prospects got worse”, (8) “My personal
relationships got worse”, (9) “My income became lower”. Each statement was rated on
a 5-item Likert scale, where 1 point means total disagreement and 5 points means total
agreement. We did not utilize any validated assessment tools to evaluate pandemic-
associated changes in students’ life because of a lack of such instruments in the scientific
community at that time. Therefore, statements were considered ad hoc to investigate
three main domains of interest: (1) changes in mental health, (2) changes in professional
(student) activities and (3) socioeconomic consequences of the pandemic. If combined, the
reliability of these questions was adequate (Cronbach’s α = 0.80, McDonald’sω = 0.80) and
an exploratory factor analysis suggested that the three domains explained 63.4% of the
variance (Kaiser–Meyer–Olkin measure = 0.827) (Table 2).

Table 2. Results of an exploratory factor analysis (principal component analysis) after an oblique rotation (factor loadings
> 0.40 are in bold) when questions related to the consequences of the COVID-19 pandemic were considered.

Factor

1 (“mental health”) 2 (“studies”) 3 (“socioeconomic”)
Variance explained 39.4% 12.7% 11.3%

COVID-19-related variable
More sadness 0.844 0.079 −0.003
More anxiety 0.843 0.034 −0.017

Worse physical health 0.694 0.062 −0.034
Worse study results 0.035 0.833 −0.079

Difficulties to concentrate 0.198 0.741 0.002
No comfortable place to study −0.068 0.677 0.211

Lower income −0.078 0.038 0.837
Worse career prospects 0.042 0.149 0.702

Worse interpersonal relationships 0.468 −0.160 0.473

Students were also asked about their and their families’ COVID-19 infections
and hospitalizations.

2.4. Ethics

According to local regulations, the survey did not require approval from a bioethics
committee as it was completely anonymous (no personal data were collected) and com-
pleted voluntarily via internet.
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2.5. Data Analysis

Data were analyzed using Microsoft Excel v16 and IBM SPSS v26. The minimum
required sample size for our study was calculated in G*Power for a one-way ANOVA of
six groups (based on the field of study, i.e., biomedical, physical sciences, social sciences,
humanities, art, technologies) with α = 0.05, 1-β = 0.95 and f = 0.25 and was n = 324.

The reliability of the instruments used was investigated by calculating Cronbach’s α
and McDonald’sω. The dimensionality of COVID-19-related questions was assessed by
performing an exploratory factor (principal component) analysis with an oblique factor
rotation (factor loadings > 0.40 were included in each factor).

The normality of variable distribution was assessed by the Kolmogorov–Smirnov test.
Mann–Whitney U, Kruskal–Wallis (H) tests were used for between-group (e.g., male vs.
female, students from different fields of study) comparison. Spearman’s correlation was
used for correlation analysis (between COVID-19-related items, HADS, SOC-3 and SRHS)
and for data of non-normal distribution as well as single-item Likert scale ordinal data. The
Student’s t-test or the one-way ANOVA were employed for normally-distributed data with
equality of variances. Binary logistic regression modeling was used to estimate variables
that are associated with suicidality. Results were treated as statistically significant if p < 0.05.

3. Results

There were 466 (46.6%) and 111 (11.1%) participants whose symptoms of anxiety and de-
pression were evaluated to be above the cut-off score (HADS-A/D ≥ 11) for clinical relevance,
respectively. Very weak to medium correlations were present between the HADS, SOC-3,
self-reported health and COVID-19-related questions (Table 3). SOC-3 also correlated with
HADS-A (rs = 0.55, p < 0.001), HADS-D (rs = 0.55, p < 0.001) and SRHS (rs = −0.43, p < 0.001).

Table 3. Spearman’s correlation coefficients between questions related to the COVID-19 pandemic, SOC-3, HADS scales
and self-reported health.

COVID-19-Related
Statement (a) SOC-3 HADS-D HADS-A SRHS

Worse physical health 0.21 ** 0.35 ** 0.29 ** −0.45 **
More anxiety 0.27 ** 0.33 ** 0.47 ** −0.31 **
More sadness 0.31 ** 0.39 ** 0.41 ** −0.34 **

Worse study results 0.17 ** 0.22 ** 0.13 ** −0.19 **
No comfortable place

to study 0.19 ** 0.24 ** 0.20 ** −0.18 **

Difficulties to
concentrate 0.15 ** 0.25 ** 0.17 ** −0.21 **

Worse career prospects 0.14 ** 0.24 ** 0.19 ** −0.20 **
Worse interpersonal

relationships 0.26 ** 0.32 ** 0.33 ** −0.25 **

Lower income 0.10 * 0.20 ** 0.17 ** −0.15 **

a—measured as agreement to the statement on a scale from 1 (total disagreement) to 5 (total agreement). SOC-3—Sense of Coherence
scale-3, HADS-A—the Hospital Anxiety and Depression scale (anxiety subscale), HADS-D—the Hospital Anxiety and Depression Scale
(depression subscale), SRHS—self-reported health status, * p < 0.01, ** p < 0.001.

Female individuals had higher levels of anxiety (Mfemale = 10.6 ± 4.3 vs. Mmale = 8.7 ± 4.3,
Z = −5.72, p < 0.001) and worse sense of coherence (Mfemale = 2.7 ± 1.3 vs. Mmale = 2.4 ± 1.3,
Z = −3.10, p = 0.002). They more frequently reported worse physical health (Mfemale = 3.5 ± 1.2 vs.
Mmale = 3.2 ± 1.3, Z = −2.01, p = 0.045), increased anxiety (Mfemale = 3.7 ± 1.6 vs.
Mmale = 3.3± 1.2, Z =−4.09, p < 0.001) and depressiveness (Mfemale = 3.7± 1.2 vs. Mmale = 3.4 ± 1.2,
Z = −3.92, p < 0.001) as consequences of the COVID-19 pandemic. Individuals whose family mem-
bers were hospitalized because of COVID-19 (n = 39) more often indicated a worsening in academic
performance, compared to those who did not have hospitalized relatives (Mhospitalized = 3.2 ± 1.4
vs. Mnot hospitalized = 2.8 ± 1.3, Z = −2.06, p = 0.039).
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Symptoms of anxiety were more expressed among students of humanities as opposed
to those of physical or biomedical sciences (H(5) = 24.89, p < 0.001, post hoc p < 0.001 and
p = 0.001, respectively). Students of the social sciences less frequently agreed that their
study results became worse in comparison to students of biomedical fields (H(5) = 15.31,
p = 0.009). The latter more often reported that they expect worse career prospects because
of the pandemic (H(5) = 15.51, p = 0.008). Art students more frequently had no comfortable
place to study (H(5) = 14.34, p = 0.014).

Neither SOC-3 nor HADS-A/D scores depended on the students’ way of living.
However, participants who lived with their partners were less likely to agree that the
pandemic negatively influenced their interpersonal relationships (H(3) = 32.44, p < 0.001).

There were no statistically significant findings relating suicidality-associated questions
with the type of living or study fields, except for a higher frequency of general suicidality
among art and humanities students (60.5% and 69.7% vs. 49.1–57.6% in other fields,
χ2 = 14.46, p = 0.013).

Binary regression modeling revealed that results of the HADS-D and HADS-A scales
are significantly associated with general suicidality, suicidal ideation and suicidal planning,
but only self-reported health was related to suicidal attempts (Table 4).

Table 4. Binary logistic regression models for different suicide risk-related outcomes. Only respondents who ever had
suicidal thoughts, plans or attempts (positive for general suicidal risk) were included in models 2 to 4.

Model 1: Dependent Variable: General Risk
of Suicidality (n = 1001) (a)

Model 2: Dependent Variable: Suicidal
Ideation in the Last 12 Months (n = 559)

Independent Variable β Wald χ2 OR (95% CI) β Wald χ2 OR (95% CI)

Intercept −0.218 0.110 0.80 (0.22 to 2.93) −1.660 3.977 * 0.19 (0.04 to 0.97)
Sex (b) 0.130 0.528 1.14 (0.80 to 1.61) −0.006 0.001 0.99 (0.62 to 1.59)
SOC-3 0.284 16.294 *** 1.33 (1.16 to 1.53) 0.124 1.776 1.13 (0.94 to 1.36)
SRHS −0.274 5.953 * 0.76 (0.61 to 0.95) 0.112 0.652 1.12 (0.85 to 1.47)

HADS-A 0.145 35.095 *** 1.16 (1.10 to 1.21) 0.062 4.367 * 1.06 (1.00 to 1.13)
HADS-D 0.088 8.744 ** 1.09 (1.03 to 1.16) 0.134 12.136 *** 1.14 (1.06 to 1.23)

Worse physical health (C-19) −0.098 1.790 0.91 (0.79 to 1.05) −0.183 3.996 * 0.83 (0.70 to 1.00)
More anxiety (C-19) −0.055 0.383 0.95 (0.80 to 1.13) 0.032 0.073 1.03 (0.82 to 1.30)
More sadness (C-19) −0.095 1.082 0.91 (0.76 to 1.09) 0.008 0.004 1.01 (0.79 to 1.28)

Worse study results (C-19) −0.084 1.490 0.92 (0.80 to 1.05) 0.064 0.535 1.07 (0.9 to 1.26)
No comfortable place to study

(C-19) −0.084 1.582 0.92 (0.81 to 1.05) 0.015 0.031 1.02 (0.86 to 1.20)

Difficulties to concentrate (C-19) 0.072 0.912 1.08 (0.93 to 1.25) 0.107 1.222 1.11 (0.92 to 1.34)
Worse career prospects (C-19) −0.145 4.388 * 0.87 (0.76 to 0.99) −0.001 <0.001 1.00 (0.84 to 1.18)

Worse interpersonal
relationships (C-19) 0.041 0.396 1.04 (0.92 to 1.18) 0.064 0.541 1.07 (0.90 to 1.26)

Lower income (C-19) 0.023 0.137 1.02 (0.91 to 1.16) −0.151 3.439 0.86 (0.73 to 1.01)



Int. J. Environ. Res. Public Health 2021, 18, 12737 8 of 14

Table 4. Cont.

Model 3: Dependent Variable: Creation of a
Suicidal Plan in the Last 12 Months (n = 559)

Model 4: Dependent Variable: A Suicidal
Attempt in the Last 12 Months (n = 559)

Independent Variable β Wald χ2 OR (95% CI) β Wald χ2 OR (95% CI)

Intercept −1.757 3.009 0.17 (0.02 to 1.26) −0.026 <0.001 0.98 (0.01 to
88.17)

Sex (b) 0.297 1.052 1.35 (0.76 to 2.38) −0.316 0.220 0.73 (0.20 to 2.72)
SOC-3 −0.040 0.118 0.96 (0.76 to 1.21) −0.361 1.871 0.70 (0.42 to 1.17)
SRHS −0.230 1.926 0.79 (0.57 to 1.10) −1.253 8.706 ** 0.29 (0.12 to 0.66)

HADS-A 0.067 3.508 1.07 (1.00 to 1.15) 0.005 0.004 1.01 (0.85 to 1.19)
HADS-D 0.116 7.402 ** 1.12 (1.03 to 1.22) 0.151 2.914 1.16 (0.98 to 1.38)

Worse physical health (C-19) −0.204 3.326 0.82 (0.66 to 1.02) −0.380 2.227 0.68 (0.42 to 1.13)
More anxiety (C-19) 0.116 0.570 1.12 (0.83 to 1.52) 0.573 2.057 1.77 (0.81 to 3.88)
More sadness (C-19) −0.073 0.216 0.93 (0.68 to 1.26) −0.463 1.418 0.63 (0.29 to 1.35)

Worse study results (C-19) 0.104 0.940 1.11 (0.90 to 1.37) 0.236 0.977 1.27 (0.79 to 2.02)
No comfortable place to study

(C-19) 0.139 1.722 1.15 (0.93 to 1.41) −0.001 <0.001 1.00 (0.64 to 1.57)

Difficulties to concentrate (C-19) −0.086 0.497 0.92 (0.72 to 1.17) 0.080 0.071 1.08 (0.60 to 1.95)
Worse career prospects (C-19) −0.084 0.592 0.92 (0.74 to 1.14) −0.342 1.893 0.71 (0.44 to 1.16)

Worse interpersonal
relationships (C-19) −0.117 1.227 0.89 (0.72 to 1.09) 0.056 0.053 1.06 (0.65 to 1.71)

Lower income (C-19) 0.032 0.102 1.03 (0.85 to 1.26) 0.157 0.476 1.17 (0.75 to 1.82)

a—Ever thought about committing suicide, planned or tried to commit suicide, b—0 = Male, 1 = Female, C-19—statements regarding
COVID-19-related changes measured as agreement to the statement on a scale from 1 (total disagreement) to 5 (total agreement), SOC-3—
Sense of Coherence scale-3, HADS-A—the Hospital Anxiety and Depression Scale (anxiety subscale), HADS-D—the Hospital Anxiety
and Depression scale (depression subscale), SRHS—self-reported health status, Model 1: χ(14) = 228.28, p < 0.001, Model 2:, χ(14) = 63.35,
p < 0.001, Model 3: χ(14) = 44.72, p < 0.001, Model 4: χ(14) = 35.35, p = 0.001. * p < 0.05, ** p < 0.01, *** p < 0.001.

4. Discussion

We observed statistically significant associations between the HADS-A/D scores and
the students’ suicidal ideation and planning in the past year. The latter finding was ex-
pected, as studies indicate a close relationship between mental health and suicidal ideation
and behavior [47,48]. Self-rated health status (SRHS) was another variable related to stu-
dents’ general and past-year suicidality—SRHS was also the only significant predictive
factor for students’ past-year suicide attempt. To the best of our knowledge, only one study
revealed similar connections between self-rated health status and suicidality in young indi-
viduals [49]. Thus, our study provides additional information that self-rated health status
may be a predictive factor for suicidal behavior among youth. However, the measurement
of SRHS is determined by various physical, psychological as well as socio-demographic
aspects [50,51]. Therefore, it is difficult to clarify specific variables that may be the most
relevant determinants of worse SRHS. We could only speculate that one of such factors
may be a reduction of students’ physical activity due to the pandemic, as higher physical
activity is related both to better self-rated health and lower suicidal ideation [52–54].

As expected, students with higher inner resources of resilience (defined as sense of
coherence in our study) expressed lower anxiety and depression rates. Furthermore, they
were less likely to have ever thought about suicide during their lifetime. The latter finding
is consistent with data from other studies that highlight a close connection between worse
SOC and higher rates of suicidal ideation and behavior [55–59]. However, SOC was not
significantly associated with students’ suicidality in the past year (i.e., since the start of the
COVID-19 pandemic). The reason for this remains unclear—other factors may be more
important than SOC in the context of the COVID-19 health crisis. SOC was lower among
females and this finding is consistent with data from another study [60], but findings remain
contrasting [61,62]. Females are more vulnerable to mental distress during the pandemic [63–65].
Therefore, it would be reasonable to focus more on improving female students’ inner resilient
resources to efficiently cope with pandemic-associated mental disturbances.
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During the COVID-19 pandemic, many studies investigated mental health of medical
students as they typically show elevated levels of anxiety [66]. However, in contrast to the
general view, we did not observe any significant differences in terms of depression, anxiety
as well as suicidal ideation and behavior between medical students and students from other
specialties. The Student Experience in the Research University (SERU) Consortium survey
revealed similar results, as students of health sciences were not among those with highest
prevalence of anxiety and depression [67]. The only difference observed in our study was
the experience of worse career prospects due to the pandemic—it may be reasonable as
medical students faced additional challenges related to remote studying and lack of ability
to improve their clinical skills. However, our data highlight the importance to assess the
mental health of all students of higher education equally rather than focus on one specialty.

We have also analyzed students’ experiences related to the pandemic through changes
in their mental health and activities as well as socioeconomic consequences and found
weak to moderate correlations between the latter experiences and students’ levels of sense
of coherence, anxiety, depression and perceived health status. However, our list of possible
pandemic-associated changes that may affect students’ mental health was not exhaustive.
For example, studies highlighted negative changes in dietary profile among adolescents and
students of higher education during the current pandemic [68,69]. Knowing the possible
bidirectional relationship between mental health and diet, it would be useful to include
questions related to students’ diet in future research [68,70]. Further, evidence suggests
that students’ lifestyle during the pandemic became more sedentary [71,72]. As with diet,
physical activity changes should also be monitored due to its close relationship with mental
health [73,74]. Moreover, students of higher education consumed alcohol in greater extent
during the pandemic [75]; it may serve as another risk factor for students’ mental health
outcomes, as alcohol consumption is related both to anxiety and depression [76]. Lastly, one
cross-sectional study from China explored college students’ mental health after re-opening
of schools and highlighted personal as well as school regulations-related factors significant
for mental health outcomes, such as fear of being infected, attitude toward COVID-19,
self-quarantine, quarantine of classmates, routine assessment of temperature, wearing
masks [77]. Thus, it is obvious that mental health disturbances of students from higher
education will not disappear shortly after re-opening of colleges and universities and
that the latter institutions should implement rational measures to minimize the negative
impact of the current pandemic to students’ mental health (for example, by delivering
clear and informative messaging to students, prioritizing and expanding student support
services etc.) [78].

Our study indicates that students of higher education in Lithuania suffer from anxiety—
almost one in two students (46.6%) expressed anxiousness that may be treated as clinically
relevant. High prevalence of students’ anxiety has also been measured in other studies from
Lithuania [79,80]. However, international data provide a significantly lower prevalence
rates of anxiety among students. For example, a meta-analysis indicates the rate of anxiety
among college students is 29% during the pandemic [81]; the rates of anxiety are also lower
in individual studies [82–85]. We believe that such discrepancies between results from
our study and current data may be explained by different instruments used to screen for
students’ symptoms of anxiety. For instance, we employed the HADS, which is a short,
easy-to-use instrument and has been recognized as a reliable tool to detect depressiveness
and anxiety in different settings (e.g., adolescent studies) [86]. However, its usefulness
for screening university and college students has not been widely explored. One study
suggested that the HADS questionnaire may be prone to overestimate anxiety [87]. This
may explain the high rate of anxiety as many before cited studies used the Generalized
Anxiety Disorder scale-7 (GAD-7) questionnaire to detect the disorder. In contrast to
anxiety, we observed a relatively low prevalence of depressive symptoms reaching the cut-
off value for clinical relevance among students of higher education in Lithuania (11.1%, in
contrast to the general estimate of 37% among college students during the pandemic) [81].



Int. J. Environ. Res. Public Health 2021, 18, 12737 10 of 14

We found that more than a half of all students thought about suicide at least once
during their lifetime. Furthermore, the prevalence of attempted suicide during students’
lifetime (4.4%) was higher compared to data from meta-analysis in the students’ population
(2.7%) and from a large study that assessed adults (also 2.7%) [88,89]. We consider such
measurements as a reflection of the poor general situation regarding suicide in Lithuania:
according to the WHO, Lithuania ranks seventh among countries with the highest suicide
rates in the world and first in Europe in 2019 [90]. This may be associated with signifi-
cant socioeconomic shifts in the country during the last decades: Lithuanian society was
emancipated from the Soviet regime and witnessed an economic boom until the global
financial crisis in 2008 while having no effective national suicide prevention strategy [91].
Despite recent improvements in mental health services, it may be reasonable to consider
that students in Lithuania are highly exposed to suicidal behavior among peers, relatives
as well as the general society, and the latter aspect seems to be predictive for increased
suicidality [92,93].

In terms of suicidal ideation in the past year (i.e., since national lockdown measures
were first applied in Lithuania), 35.7% of all respondents admitted that they have thought
about suicide. Such estimate was two times higher compared to the data from a systematic
review on the prevalence of suicidal ideation and thoughts among university students
during the current pandemic (17.8%) [94]. Such high estimates may be linked to general
suicidality; it remains unclear, however, to what extent did the pandemic specifically affect
students’ suicidal ideation and behavior. Previous research indicate pandemic-related
stressors such as impaired family functioning, loneliness, and burden due to staying
at home to be strongly related to suicidal ideation [95,96]. Our study, however, did not
highlight any of the pandemic-associated variables to be significantly predictive for suicidal
ideation, planning or attempt during the last year.

Limitations

The cross-sectional design of the study did not allow us to measure causal relationships
between the pandemic-associated changes and students’ mental health. Furthermore,
all data were self-reported rather than collected by specialists in mental health through
interviews or other means of objective evaluation. The intensity or risk factors of suicidal
ideation and behavior were not assessed as well, thus, the interpretation of suicidal risk in
our study should be cautious. Non-respondent bias may have also favored the inclusion
of students who already suffer from mental health issues or are especially introspective
towards their mental health and exclusion of healthy participants. This fact as well as a
non-probability sampling technique decreased the external validity of our study.

5. Conclusions

Our study provides further evidence that mental health issues were prevalent among
students of higher education during the COVID-19 pandemic. Symptoms of anxiety were
more prevalent than depressive symptomatology in our study. However, we report high
rates of suicidal ideation. While the HADS was associated with suicidal ideation and
planning, only the self-reported health status was related to previous suicidal attempts.
Measuring sense of coherence may be relevant when considering suicidal ideation and
behavior during one’s lifetime, but it was not found to be associated with these issues in
the context of the pandemic.
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64. Ozdin, S.; Bayrak Özdin, Ş. Levels and predictors of anxiety, depression and health anxiety during COVID-19 pandemic in
Turkish society: The importance of gender. Int. J. Soc. Psychiatry 2020, 66, 504–511. [CrossRef] [PubMed]

65. Hyland, P.; Shevlin, M.; McBride, O.; Murphy, J.; Karatzias, T.; Bentall, R.P.; Martinez, A.; Vallières, F. Anxiety and depression in
the Republic of Ireland during the COVID-19 pandemic. Acta Psychiatr. Scand. 2020, 142, 249–256. [CrossRef]

66. Lasheras, I.; Gracia-García, P.; Lipnicki, D.M.; Bueno-Notivol, J.; López-Antón, R.; De La Cámara, C.; Lobo, A.; Santabárbara, J.
Prevalence of Anxiety in Medical Students during the COVID-19 Pandemic: A Rapid Systematic Review with Meta-Analysis. Int.
J. Environ. Res. Public Health 2020, 17, 6603. [CrossRef]

67. Chirikov, I.; Soria, K.M.; Horgos, B.; Jones-White, D. Undergraduate and Graduate Students’ Mental Health during the COVID-19
Pandemic; University of California Press: Berkeley, CA, USA, 2020.

68. Censi, L.; Ruggeri, S.; Galfo, M.; Buonocore, P.; Roccaldo, R. Eating behaviour, physical activity and lifestyle of Italian children
during lockdown for COVID-19. Int. J. Food Sci. Nutr. 2021, 1–13. [CrossRef]

69. Amatori, S.; Donati Zeppa, S.; Preti, A.; Gervasi, M.; Gobbi, E.; Ferrini, F.; Rocchi, M.B.L.; Baldari, C.; Perroni, F.; Piccoli, G.; et al.
Dietary Habits and Psychological States during COVID-19 Home Isolation in Italian College Students: The Role of Physical
Exercise. Nutrients 2020, 12, 3660. [CrossRef]

70. Bremner, J.D.; Moazzami, K.; Wittbrodt, M.T.; Nye, J.A.; Lima, B.B.; Gillespie, C.F.; Rapaport, M.H.; Pearce, B.D.; Shah, A.J.;
Vaccarino, V. Diet, Stress and Mental Health. Nutrients 2020, 12, 2428. [CrossRef]

71. 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]

72. Gallè, F.; Sabella, E.A.; Ferracuti, S.; De Giglio, O.; Caggiano, G.; Protano, C.; Valeriani, F.; Parisi, E.A.; Valerio, G.; Liguori, G.;
et al. Sedentary Behaviors and Physical Activity of Italian Undergraduate Students during Lockdown at the Time of CoViD−19
Pandemic. Int. J. Environ. Res. Public Health 2020, 17, 6171. [CrossRef]

73. Gunnell, K.E.; Flament, M.F.; Buchholz, A.; Henderson, K.A.; Obeid, N.; Schubert, N.; Goldfield, G.S. Examining the bidirectional
relationship between physical activity, screen time, and symptoms of anxiety and depression over time during adolescence. Prev.
Med. 2016, 88, 147–152. [CrossRef]

74. Choi, K.W.; Chen, C.-Y.; Stein, M.B.; Klimentidis, Y.; Wang, M.-J.; Koenen, K.C.; Smoller, J.W.; Major Depressive Disorder Working
Group of the Psychiatric Genomics Consortium. Assessment of Bidirectional Relationships between Physical Activity and
Depression among Adults. JAMA Psychiatry 2019, 76, 399–408. [CrossRef] [PubMed]

75. Charles, N.E.; Strong, S.J.; Burns, L.C.; Bullerjahn, M.R.; Serafine, K.M. Increased mood disorder symptoms, perceived stress, and
alcohol use among college students during the COVID-19 pandemic. Psychiatry Res. 2021, 296, 113706. [CrossRef] [PubMed]

76. Schmits, E.; Glowacz, F. Changes in Alcohol Use During the COVID-19 Pandemic: Impact of the Lockdown Conditions and
Mental Health Factors. Int. J. Ment. Health Addict. 2021, 1–12. [CrossRef]

http://doi.org/10.1186/1471-2458-8-215
http://doi.org/10.1186/1471-2458-8-352
http://doi.org/10.3389/fpsyg.2020.624567
http://www.ncbi.nlm.nih.gov/pubmed/33519653
http://doi.org/10.1016/j.jad.2017.08.070
http://doi.org/10.1093/milmed/168.6.447
http://doi.org/10.1111/j.1365-2850.2011.01755.x
http://doi.org/10.1111/j.2044-8260.1992.tb00996.x
http://doi.org/10.1002/jclp.1114
http://doi.org/10.1111/j.1600-0447.1998.tb10124.x
http://doi.org/10.1016/j.paid.2015.10.049
http://doi.org/10.1016/S0191-8869(01)00134-9
http://doi.org/10.1093/eurpub/14.3.322
http://www.ncbi.nlm.nih.gov/pubmed/15369042
http://doi.org/10.1016/j.jad.2020.08.001
http://doi.org/10.1177/0020764020927051
http://www.ncbi.nlm.nih.gov/pubmed/32380879
http://doi.org/10.1111/acps.13219
http://doi.org/10.3390/ijerph17186603
http://doi.org/10.1080/09637486.2021.1921127
http://doi.org/10.3390/nu12123660
http://doi.org/10.3390/nu12082428
http://doi.org/10.3390/ijerph17186567
http://doi.org/10.3390/ijerph17176171
http://doi.org/10.1016/j.ypmed.2016.04.002
http://doi.org/10.1001/jamapsychiatry.2018.4175
http://www.ncbi.nlm.nih.gov/pubmed/30673066
http://doi.org/10.1016/j.psychres.2021.113706
http://www.ncbi.nlm.nih.gov/pubmed/33482422
http://doi.org/10.1007/s11469-020-00432-8


Int. J. Environ. Res. Public Health 2021, 18, 12737 14 of 14

77. Ren, Z.; Xin, Y.; Ge, J.; Zhao, Z.; Liu, D.; Ho, R.C.M.; Ho, C.S.H. Psychological Impact of COVID-19 on College Students After
School Reopening: A Cross-Sectional Study Based on Machine Learning. Front. Psychol. 2021, 12, 641806. [CrossRef]

78. Lederer, A.M.; Hoban, M.T.; Lipson, S.K.; Zhou, S.; Eisenberg, D. More Than Inconvenienced: The Unique Needs of U.S. College
Students During the COVID-19 Pandemic. Health Educ. Behav. 2021, 48, 14–19. [CrossRef]

79. Bunevicius, A.; Katkute, A.; Bunevicius, R. Symptoms of Anxiety and Depression in Medical Students and in Humanities
Students: Relationship with Big-Five Personality Dimensions and Vulnerability To Stress. Int. J. Soc. Psychiatry 2008, 54, 494–501.
[CrossRef]

80. Gecaite-Stonciene, J.; Saudargiene, A.; Pranckeviciene, A.; Liaugaudaite, V.; Griskova-Bulanova, I.; Simkute, D.; Naginiene, R.;
Dainauskas, L.L.; Ceidaite, G.; Burkauskas, J. Impulsivity Mediates Associations Between Problematic Internet Use, Anxiety, and
Depressive Symptoms in Students: A Cross-Sectional COVID-19 Study. Front. Psychiatry 2021, 12, 634464. [CrossRef]

81. Wang, C.; Wen, W.; Zhang, H.; Ni, J.; Jiang, J.; Cheng, Y.; Zhou, M.; Ye, L.; Feng, Z.; Ge, Z.; et al. Anxiety, depression, and stress
prevalence among college students during the COVID-19 pandemic: A systematic review and meta-analysis. J. Am. Coll. Health
2021, 1–8. [CrossRef]

82. Zhan, H.; Zheng, C.; Zhang, X.; Yang, M.; Zhang, L.; Jia, X. Chinese College Students’ Stress and Anxiety Levels under COVID-19.
Front. Psychiatry 2021, 12, 615390. [CrossRef]

83. Islam, A.; Barna, S.D.; Raihan, H.; Alam Khan, N.; Hossain, T. Depression and anxiety among university students during the
COVID-19 pandemic in Bangladesh: A web-based cross-sectional survey. PLoS ONE 2020, 15, e0238162. [CrossRef]

84. Saddik, B.; Hussein, A.; Sharif-Askari, F.S.; Kheder, W.; Temsah, M.-H.; Koutaich, R.A.; Haddad, E.S.; Al-Roub, N.M.; Marhoon,
F.A.; Hamid, Q.; et al. Increased Levels of Anxiety Among Medical and Non-Medical University Students during the COVID-19
Pandemic in the United Arab Emirates. Risk Manag. Healthc. Policy 2020, 13, 2395–2406. [CrossRef]

85. Xu, Y.; Su, S.; Jiang, Z.; Guo, S.; Lu, Q.; Liu, L.; Zhao, Y.; Wu, P.; Que, J.; Shi, L.; et al. Prevalence and Risk Factors of Mental
Health Symptoms and Suicidal Behavior Among University Students in Wuhan, China During the COVID-19 Pandemic. Front.
Psychiatry 2021, 12, 695017. [CrossRef]

86. White, D.; Leach, C.; Sims, R.; Atkinson, M.; Cottrell, D. Validation of the Hospital Anxiety and Depression Scale for use with
adolescents. Br. J. Psychiatry 1999, 175, 452–454. [CrossRef]

87. Andrews, B.; Hejdenberg, J.; Wilding, J. Student anxiety and depression: Comparison of questionnaire and interview assessments.
J. Affect. Disord. 2006, 95, 29–34. [CrossRef] [PubMed]

88. Yang, L.-S.; Zhang, Z.-H.; Sun, L.; Sun, Y.-H.; Ye, N.-Q. Prevalence of Suicide Attempts among College Students in China: A
Meta-Analysis. PLoS ONE 2015, 10, e0116303. [CrossRef] [PubMed]

89. Nock, M.K.; Borges, G.; Bromet, E.J.; Alonso, J.; Angermeyer, M.; Beautrais, A.; Bruffaerts, R.; Chiu, W.T.; de Girolamo, G.;
Gluzman, S.; et al. Cross-national prevalence and risk factors for suicidal ideation, plans and attempts. Br. J. Psychiatry 2008, 192,
98–105. [CrossRef]

90. Suicide Rate Estimates, Crude, Estimates by Country. Available online: https://apps.who.int/gho/data/node.main.MHSUICIDE
(accessed on 7 November 2021).
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