S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal of Affective Disorders 325 (2023) 770-777

ELSEVIER

JOURNAL of
Contents lists available at ScienceDirect AFFECTIVE DISORDERS

Journal of Affective Disorders

journal homepage: www.elsevier.com/locate/jad

Check for

A large sample cross-sectional study on mental health challenges among e
adolescents and young adults during the COVID-19 pandemic at-risk group
for loneliness and hopelessness during the COVID-19 pandemic

Johanna Takacs ™, Zsolt Balint Katona ¢, Ferenc Ihész >

d

@ Department of Social Sciences, Faculty of Health Sciences, Semmelweis University, Budapest, Hungary
Y Doctoral School of Health Sciences, Faculty of Health Sciences, University of Pécs, Pécs, Hungary

¢ Physical Education and Sports Centre, Széchenyi Istvan University, Gy6r, Hungary

4 Doctoral School of Psychology, Eotvos Lorand University, Budapest, Hungary

ARTICLE INFO

Keywords:
Loneliness
Hopelessness
Adolescents

Young adults

Risk group
COVID-19 pandemic

ABSTRACT

Background: The COVID-19 pandemic has posed unprecedented challenges for societies. Emerging data have
indicated that the younger population are the most vulnerable group to the development of mental health
problems during this pandemic. The present study aimed to examine the effects of the changes in health be-
haviors on mental health problems to identify an at-risk group among adolescents and young adults.

Methods: In the present cross-sectional study, secondary school students (N = 2556) ages 15-21 years partici-
pated in Hungary. A self-report questionnaire was developed to measure the changes in health behaviors. Mental
health problems were measured by the Beck Hopelessness Scale and the 20-item UCLA Loneliness Scale.
Results: A significant proportion of the students showed moderate/severe hopelessness or high loneliness which
were more pronounced among adolescent females. An at-risk group was identified among adolescents and young
adults. Students who have a lower number of friends, spend less time in front of a screen, and feel lonely often/
very often are more likely to have moderate/severe hopelessness with high loneliness.

Limitations: All data were collected online, and students completed the questionnaires voluntarily. Cross-
sectional, non-preregistered study.

Conclusions: Loneliness and hopelessness were prevalent in the young population during the COVID-19
pandemic. The at-risk group of adolescents characterized by moderate/severe hopelessness with high loneli-
ness highlights the need for follow-up mental health to avoid future poor mental and physical health. It is also
recommended to develop effective interventions targeted to gender and age, with the promotion of resiliencies
and buffers against vulnerabilities of negative life events.

1. Background

schools were closed again from 12 November 2020, and education was
completely switched to online education until May 10, 2021 (Monostori,

The SARS-CoV-2 coronavirus pandemic (COVID-19) has overall
health, social and economic consequences. The pandemic has disrupted
normal daily routines worldwide including attendance teaching among
children and adolescents, and across all age groups, depending on the
degree of vulnerability (Mazza et al., 2020).

During the first wave of COVID-19, all schools were closed from
March 16, 2020, until the end of the school year, June 15, 2020, in
Hungary. Educational institutions were instructed to suspend in-person
class attendance and switch to online e-learning and education. Then,
during the second and third waves of the COVID-19, the secondary

2021). The government announced further strict community restrictions
on November 10, 2020, which was extended until March 29, 2021.
Under the measures introduced on 26 November 2020, a digital time-
table has been introduced in secondary education from grade 9 in
Hungary. Students were home-bound and digital class attendance was
required between 8 a.m.-4 p.m. on school days (Ministry of Justice,
2020). Restaurants, and cultural and leisure establishments were closed,
and gatherings were banned in general. There was also a night-time
curfew between 8 p.m. until 5 a.m. In this term, individual outdoor
activities were allowed considering the restrictions of gathering, and
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competitive athletes were not restricted in their activities.

The COVID-19 pandemic has posed unprecedented challenges for
societies. Since the pandemic began, we are living under social re-
strictions to reduce the spread of the COVID-19 virus. Living under some
community lockdowns for a longer or shorter period and learning in
distance education or working in a home office have had negative effects
on the daily routine, social contacts, and the normal way of life of the
families. It is not surprising that this situation has led to the development
of psychological problems or diseases such as low mood, insomnia,
depression, post-traumatic stress disorder, anxiety, anger, irritability,
and loneliness in a wide range of society. There are further factors that
had increased the risk of the development of mental health problems
during the pandemic in the population such as sociodemographic and
occupational factors, pre-existing mental health problems, as well as a
longer period of social isolation (Duan and Zhu, 2020; Morelli et al.,
2020).

Vulnerable groups such as adolescents/young adults and older adults
have anticipated that they would have a higher risk of the negative
psychological impacts of COVID-19. There is a lot of study on adults and
older adults on mental health consequences during lockdown and re-
strictions. However, emerging data have indicated that the younger
population is the most vulnerable group to the development of mental
health problems during this pandemic (McQuaid et al., 2021), especially
with pre—/ existing psychopathological symptoms (Essau and de la
Torre-Luque, 2021). Most of the studies demonstrated longitudinal
deterioration in the mental health of the young population with
increased depression and anxiety symptoms, psychological distress,
negative affect, decreased mental well-being and increased loneliness
(Loades et al., 2020; Rogers et al., 2021; Cooper et al., 2021; Ludwig-
Walz et al., 2022; Cénat et al., 2022), especially for early and late
adolescence (Kauhanen et al., 2022; Ludwig-Walz et al., 2022). Home
isolation and social distancing (Loades et al., 2020), lack of prosocial/
physical activity (Mittal et al., 2020), family stress and heightened
concerns (Meade, 2021), increased screen time (Duan et al., 2020), etc.
have contributed to adolescents' and young adults' mental health
worldwide (Cao et al., 2020; McElroy et al., 2020; Zhou et al., 2020).
Examining the global evolution of mental health problems during the
COVID-19 pandemic, a spike was detected when social isolation, school
closures and confinement occurred (Cénat et al., 2022).

The present study aims to examine the mental health status of ado-
lescents and young adults during distance learning education in
Hungary. In this study, we focused on the relationship between mental
health, especially the level of loneliness and hopelessness, and changes
in physical activity, screen time, self-rated health status, sleep time, and
well-being. A further aim was to identify an at-risk group for mental
health problems among adolescents and young adults who may
currently face serious challenges in social life and education.

2. Methods and materials
2.1. Participants

In a cross-sectional study design, secondary school students (N =
2556) in 66 public education institutions in 37 cities were surveyed from
nine regions in Hungary. A total of 48 students were excluded from the
study sample because of missing data or lack of parental agreement. The
age of secondary school-going students is between 15 and 21 years,
depending on the form and type of education in Hungary.

2.2. Survey

A cross-sectional self-report questionnaire based on the Health
Behavior of School-aged Children (HBSC) (hbsc, 2006) and the Youth
Risk Behavior Survey (YRBSS) (Grunbaum et al., 2004) created by the
Centers for Diseases Control (CDC) was developed. Some questions were
modified during versus before the COVID-19 pandemic lockdown
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periods. Besides demographics (gender, age), body mass index (BMI)
was calculated by weight and height, we used BMI Z scores during the
analysis.

From the questionnaire, in the present study, we used the following
variables related to mental health issues in adolescents and young
adults: moderate-to-vigorous physical activity, screen time, self-rated
health, sleep time, well-being, close friends, and self-rated loneliness
evaluated before and during the distance learning period.

Moderate-to-Vigorous Physical Activity and Screen Time were
measured on a 0-7-point scale. Moderate-to-Vigorous Physical Activity
was assessed by sets of questions in pairs such as for aerobic exercise “On
how many days per week did you exercise or participate in physical
activity for at least 20 min that made you sweat and breathe hard, such
as basketball, soccer, running, swimming laps, fast bicycling, fast
dancing, or similar aerobic activities before distance learning period?”
and “On how many days per week do you...during distance learning
period?”. For muscle-strengthening with the question pairs “On how
many days per week did you do exercises to strengthen or tone your
muscles, such as push-ups, sit-ups, or weightlifting before distance
learning period?” and “On how many days per week do you...during
distance learning period?”. To measure spending time in front of a
screen, we also used question pairs such as “On how many days per week
did you spend time in front of a screen (television, notebook, smart-
phone) in the evenings before distance learning period?” and “On how
many days per week do you...during distance learning period?”.
Moderate-to-Vigorous Physical Activity and Screen Time were measured
on a 0-7-point scale. The change (days/week) in these variables was
calculated with days/week during distance education minus days/week
before distance education (from —7 to +7 days = week, 0 means no
changes). Based on the Moderate-to-Vigorous Physical Activity change,
we used the no change, increased, and decreased aerobic exercise/
muscle strengthening categories in models.

Self-rated health was assessed with the questions of “Would you say
your health was/is...?” (excellent, good, fair/poor) before and during
the distance learning period. Change in SH was examined on a contin-
gency table, classified participants into no change, decreased or
increased categories on self-rated health. Self-rated sleep duration was
assessed with the questions of “How many hours did/do you sleep...?”
(<7 h, between 7 and 8 h, 9 h, or >10 h) before and during the distance
learning period. Similar to other variables, we classified participants
into no change, decreased or increased categories on self-rated sleep
duration. Change in well-being was evaluated with the statement of “I
feel less well now, during the distance learning period than before the
distance learning period” (agree, disagree, same). The number of close
friends was measured with the question of “At present, how many close
male and female friends do you have?”. Self-rated Loneliness was
assessed with the question of “Do you feel lonely?” (no, sometimes,
often, very often). No one answered with “no”. Thus, we examined the
groups of sometimes versus often and very often lonely.

To measure mental health problems, i.e., problems in the affective-
emotional aspects of mental health, we used the Beck Hopelessness
Scale (BHS) (Beck and Steer, 1988; Beck et al., 1974; Perczel Forintos
et al., 2001) which is a self-report measure of the three primary aspects
of hopelessness: feeling about future, decreases in motivation, and ex-
pectations. The higher the total BHS score reflects higher levels of
hopelessness. On the total BSH score, normal range (0-3), mild (4-8),
moderate (9-14), and severe (>14) hopelessness categories can be
determined (Beck and Steer, 1988; Perczel Forintos et al., 2001). For
loneliness, the 20-item UCLA Loneliness Scale (UCLA-LS20) was used
(Version 3) (Russell et al., 1978; Russell, 1996) to measure the un-
pleasant experience, when an individual perceives their social network
as insulfficient, i.e., a perceived discrepancy between the actual and the
ideal/desired social networks/contacts (Peplau and Perman, 1979). On
the total UCLA-LS 20 score, the following loneliness severity cut-offs
were used: no/low (<28), moderate (28-43), and high (>43)
(Cacioppo and Patrick, 2008).
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2.3. Procedure

The 15-min online survey was shared on a web page and was
accessible for six weeks during the lockdown, distance learning period.
Our research team was in touch with school principals and physical
education teachers, who encouraged the students to complete the sur-
vey. The students completed the survey primarily during online physical
education lessons. Information about the aims of the research was given
online and parental consent was requested before completion, students
were excluded who did not have parental consent or submitted a
negative parental response. This research was non-preregistered, it was
approved by the Ethical Committee of the Medical Research Council
(TUKEB), Hungary, under ETK TUKEB ethical permission No. IV/3067-
3/2020/EKU.

2.4. Data analysis

Frequencies and percentages for categorical variables and means
calculations with their corresponding standard deviations (SD) for
continuous variables were reported. Gender and age differences were
examined by independent samples t-test with Hedges' g effect size. As-
sociations between age/ gender and categorical variables were exam-
ined by calculating Pearson's chi-square test (crosstabs) with Cramer's V
effect size. Binary and multinomial logistic regression models were used
to ascertain the effects of gender, age, BMI Z Score, change in aerobic
exercise, muscle strengthening, screen time, self-rated health, self-rated
sleep duration, the number of close friends, well-being and self-rated
loneliness on the likelihood that participants have mental health prob-
lems. First, univariate logistic regression models were built for each of
the independent variables (that were either dichotomized or scaled).
Then, all variables were entered into a final multivariate logistic
regression model. Univariate odds ratios (OR) and multivariate-adjusted
odds ratios (aOR) with their corresponding 95 % confidence intervals
(95 % CI) were reported. A multinomial logistic regression model was
used to examine the association between mental health problems,
loneliness and/or hopelessness, and the outcomes of interest. For the
regression model, the p-value was calculated using a two-tailed Wald z-
test. The level of significance was set a priori at 0.05. Statistical analysis
and visualization were conducted using IBM SPSS Statistics for Win-
dows, Version 25.0 (IBM Corp. Released 2017. Armonk, NY, USA: IBM
Corp).

3. Results
3.1. Characteristics of the sample
A total of 2508 secondary school students participated in the survey,

42.7 % males. We classified students based on their age into two groups,
adolescents (n = 1413, min-max,ge = 14-17 yr,) and young adults (n =
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1095, min-max,ge = 18-21 yr). Age showed a non-significant associa-
tion with gender. BMI categories revealed a significant association with
age and gender. A higher proportion of young adults and males was in
the overweight/obese, and obese BMI categories. Characteristics of the
sample, see in Table 1.

3.2. Hopelessness and loneliness among adolescents and young adults
during the distance learning period

In sum, nearly half of the students showed mild hopelessness (57.2
%, n = 1435) and moderate loneliness (59.8 %, n = 1500). Further
nearly one-fifth were characterized by moderate/severe hopelessness
(18 %, n = 451) and a quarter by high loneliness (24.9 %, n = 624).
Among adolescents were significant differences in proportions by
gender. Moderate/severe hopelessness and moderate/high loneliness
showed higher proportions among adolescent females than males
(Table 2).

There is a significant, positive moderate correlation between hope-
lessness and loneliness (rho(2506) = 0.458, p < 0.001) regardless of
gender and age.

3.3. Univariate and multivariate analysis for hopelessness and loneliness

Binary logistic regression models were built to analyze the rela-
tionship between changes in physical activity (aerobic exercise/muscle
strengthening), screen time, self-rated health, self-rated sleep duration,
well-being, the number of close friends, and self-rated loneliness and
hopelessness or loneliness adjusted by gender, age, and BMI.

In the final multivariate analysis for hopelessness and loneliness, less
amount of time spent in front of a screen, a lower number of friends, and
feeling lonely often/very often were an increase the likelihood of
moderate/severe hopelessness or high loneliness. The model explained
15 % (Nagelkerke R?) of the variance of hopelessness, and correctly
classified 83.6 % of cases. Table 3 showed the results of the models. The
model of loneliness explained 27.4 % (Nagelkerke R?) of the variance,
and correctly classified 80.7 % of cases. Table 3 showed the results of the
models.

3.4. Multinomial logistic regression model for mental health risk

We classified participants into four categories according to the scores
of hopelessness and loneliness. The first group (n = 1693, 67.5 %) can be
considered ‘mentally healthy’ in the sense that it is characterized by no,
low/moderate loneliness AND normal/mild hopelessness. The partici-
pants in the second group, the ‘hopelessness’ group, show moderate/
severe hopelessness AND no, low/moderate loneliness (n = 191, 7.6 %).
The third group was the ‘loneliness’ group including people character-
ized by high loneliness AND normal/mild hopelessness (n = 364, 14.5
%). Finally, people with high loneliness AND moderate/severe

Table 1
Characteristics of the sample (N = 2508).
Variables Adolescents (n = 1413) Young adults (n = 1095) p [ES] Males (n = 1072) Females (n = 1436) p [ES]
Gender, Male n (%) 621(43.9) 451(41.2) 0.167* N/A N/A N/A
[0.03]
Age, M + SD 16.3 +£ 0.7 18.6 + 0.6 N/A 17.3+£1.3 17.3+1.3 0.798°
Weight (kg) 63.3 £13.6 66.6 £ 14.5 N/A 71.4 £14.7 59.8 £11.3 N/A
Height (cm) 171.2 4+ 9.3 171.9 £ 9.5 N/A 178.6 £ 7.7 166.2 + 6.5 N/A
BMI categoriesl, n (%)
Underweight 89(6.3) 40(3.7) <0.001¢ 55(5.1) 74(5.2) < 0.001°¢
Normal weight 1146(81.1) 856(78.2) [0.10] 817(76.2) 1185(82.5) [0.10]
Overweigth/obese** 123(8.7) 131(11.9) 142(13.3) 112(7.8)
Obese 55(3.9) 68(6.2) 58(5.4) 65(4.5)

Notes. 'BMI categories based on BMI %ile for 2-19 yr, and on BMI score for >20 yr, ** ‘overweight/obese’ terminology based on: Barlow SE and the Expert Committee
2007, [ES]: effect size,  Fisher's exact test for association between gender and age-groups with [Phi], ® Independent Samples T-Test for differences between males and
females, © Pearson's chi-square test for association between gender/age-groups and BMI categories with [Cramer's V], N/A statistical analysis is not applicable.

772



J. Takacs et al.

Table 2
Hopelessness and loneliness among adolescents and young adults by gender.

Journal of Affective Disorders 325 (2023) 770-777

Total sample (N = 2508)

Adolescents (n = 1413)

Young adults (n = 1095)

Variables Males (n = 621) Females (n = 792) p [ES] Males (n = 451) Females (n = 644) p [ES]

Beck hopelessness scale, M + SD 5.5+ 3.1 6.0 £ 3.5 0.004 [0.15]* 59+ 3.4 6.3 £ 3.5 0.070 [0.12]%
Normal range, n(%) 172(27.8) 205(25.9) 0.047 [0.08]" 103(22.8) 142(22.0) 0.461 [0.05]"
Mild 353(56.8) 448(56.6) 269(59.7) 364(56.7)

Moderate 89(14.3) 112(14.1) 65(14.4) 116(18.0)
Severe 7(1.1) 27(3.4) 14(3.1) 21(3.3)

UCLA Loneliness Scale, M & SD 35.9+9.6 37.9+£10.1 <0.001 [0.20]" 37.4 £10.1 38.0 £ 9.6 0.376 [0.06]°
No/low, n(%) 130(20.9) 111(14.0) 0.003 [0.09]" 68,815.1 75(11.6) 0.153 [0.06]"
Moderate 344(55.4) 485(61.2) 263(58.3) 408(63.4)

High 147(23.7) 196(24.8) 120(26.6) 161(25.0)

Notes. [ES]: effect size.
# Hedges's g.
b Cramer's V.

hopelessness form a group at particular risk for mental health problems.

A multinomial regression model was used to determine the effect of
the outcomes of interest and mental health groups. Based on the result, a
lower number of close friends, a decreased self-rated health status, and
feeling lonely often/very often were associated with high loneliness.
Decreased sleep duration, decreased well-being, and feeling lonely often
were associated with moderate/severe hopelessness. Students who have
a lower number of friends, spend less amount of time in front of a screen,
and feel lonely often/very often are more likely to have moderate/severe
hopelessness with high loneliness (Fig. 1).

The model explained 25.8 % (Nagelkerke RZ) of the variance of
mental health, and correctly classified 70.7 % of cases, with 39.3 %
correct classification for the particular at-risk group characterized by
moderate/severe hopelessness with high loneliness.

4. Discussion

In the present study, we examined the prevalence of loneliness and
hopelessness in adolescents and young adults during distance learning
education. In sum, more than half of the students reported mild hope-
lessness and moderate loneliness. Furthermore, a significant proportion
of the students, nearly one-fifth and one-fourths showed moderate/se-
vere hopelessness or high loneliness which were more pronounced
among adolescent females. Finally, we identified an at-risk group in
adolescents and young adults. Students who have a lower number of
friends, spend less amount of time in front of a screen, and feel lonely
often /very often are more likely to have moderate/ severe hopelessness
with high loneliness.

Loneliness can be defined as a subjective experience of a perceived
discrepancy between actual and desired social contacts (quantity and/or
quality) (Perlman and Peplau, 1981). The level of loneliness was also
significant before the covid-19 pandemic, it has already been recognised
as a major public health concern (Leigh-Hunt et al., 2017; Cacioppo and
Cacioppo, 2018; Jeste et al., 2020).

Social distancing and school closures resulted in an increased level of
loneliness, especially with mental health consequences for adolescents/
students and young adults (Killgore et al., 2020; Tull et al., 2020; Bu
et al., 2020). Although loneliness remained relatively stable in the
general population before and after the lockdown period, younger
people reported a higher increase in and a higher level of loneliness
(Niedzwiedz et al., 2021). Female young adults aged 18-30 years who
had already a higher risk of being lonely experienced an increased level
of loneliness during the pandemic (Bu et al., 2020). One-third of ado-
lescents have reported a high level of loneliness, and almost half of
young adults have been lonely during lockdown which might have
detrimental consequences on mental health (Mental Health Foundation,
2021; Lee et al., 2020).

There are a few studies that examined the level of hopelessness

during the pandemic and/or lockdown among the younger population.
The earliest studies demonstrated an increased level of depression and
anxiety (Racine et al., 2020; Marques de Miranda et al., 2020) in chil-
dren and adolescents which is also supported by further studies. Ado-
lescents or their parents have reported symptoms of internalizing
disorders such as depression and anxiety, with increased levels in female
adolescents compared to male peers (Duan and Zhu, 2020). Based on
previous studies, perceived difficulties such as social isolation,
confinement, and school closures resulted in mental health problems,
particularly higher depressive symptoms and more loneliness compared
to pre-pandemic baselines (Loades et al., 2020; Rogers et al., 2021;
Ludwig-Walz et al., 2022). Furthermore, during the COVID-19
pandemic, a higher dose-response relationship was found when school
closures occurred (Ludwig-Walz et al., 2022).

It can be assumed that there is a relationship between hopelessness
and depression. On one hand, based on the hopelessness theory of
depression (Abramson et al., 1989), negative life events could lead to
hopelessness, through negative inferences, which may result in symp-
toms of depression. On the other hand, based on the interpersonal the-
ories of depression (Hames et al., 2013), interpersonal stress which is
related to relationship problems and social rejection may lead to
depressive symptoms. There is no question that the COVID-19 pandemic
represents a significant negative life event and interpersonal stress for
everyone.

Adolescents and young adults during the COVID-19 pandemic,
especially during distance learning education have faced many chal-
lenges such as the new norm of education and lack of optimal learning
with cognitive vulnerabilities such as school performance and computer
competence, and pre-existing vulnerabilities such as personality, family,
and environmental characteristics. Many adolescents and young adults
may have seen these challenges as negative life events that they cannot
cope with or find difficult to cope with. Based on the results of the
present study, a lower number of friends, feeling lonely often/very often
and less amount of time spent in front of the screen result in an increase
in the likelihood of moderate/severe hopelessness or high loneliness.

The pandemic causes significant changes in friendship and family
dynamics among adolescents and young adults. They perceived social
and emotional changes such as less support from friends and negative
affect, which were associated with mental health problems and loneli-
ness (Rogers et al., 2021; Cooper et al., 2021; Ludwig-Walz et al., 2022).
For adolescents and young adults, the peer group is one of the most
significant groups for supporting and developing identity (Meeus and
Dekoviic, 1995). Young adults who have fewer friends are at a greater
risk for loneliness (Beutel et al., 2017; Shovestul et al., 2020). During the
distance learning education period, there was limited access to social
support from the peer group. It is worth highlighting that the size of the
social network and quantity of social contacts might be more important
than the quality (Nicolaisen and Thorsen, 2014) for this young
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Table 3
Univariate and multivariate analysis for hopelessness and loneliness.
Hopelessness Loneliness
Characteristics Univariate Multivariate Univariate Multivariate
OR (95%CI)  aOR (95% OR (95%CI)  aOR (95%CI)
CD
Gender
Male Ref Ref Ref Ref
Female 1.2 1.2 1.0 0.9 [0.7-1.1]
[1.0-1.5] [0.9-1.5] [1.8-1.2]
Age
Adolescents Ref Ref Ref Ref
Young adults 1.2 1.2 1.1 1.2 [0.9-1.4]
[1.0-1.5] [1.0-1.6] [0.9-1.3]
BMI Zscore 1.1 1.1 1.1 1.1 [1.0-1.2]
[1.0-1.3] [0.9-1.2] [1.0-1.2]
Aerobic exercise
No change Ref Ref Ref Ref
Decreased 1.3 1.1 1.1 0.9 [0.7-1.3]
[1.0-1.6] [0.8-1.5] [0.8-1.3]
Increased 1.1 0.9 1.3 0.9 [0.6-1.4]
[0.8-1.6] [0.6-1.4] [0.9-1.7]
Muscle
strengthening
No change ref ref ref ref
Decreased 1.4 1.2 1.1 0.9 [0.7-1.2]
[1.1-1.8] [0.9-1.6] [0.9-1.3]
Increased 1.2 1.1 1.3 1.2 [0.8-1.6]
[0.9-1.6] [0.8-1.6] [1.0-1.6]
Screen time
No change Ref Ref Ref Ref
Decreased 1.7 2.1 1.5 1.9 [1.1-3.2]
[1.1-2.8] [1.2-3.5] [1.1-2.0]
Increased 0.9 0.9 1.2 0.8 [0.6-1.0]
[0.8-1.1] [0.7-1.1] [0.9-1.5]
Self-rated health
status
No change Ref Ref Ref Ref
Decreased 1.4 1.1 1.5 1.3 [1.0-1.7]
[1.1-1.8] [0.8-1.5] [1.2-1.8]
Increased 1.1 1.0 1.5 1.3 [0.9-1.9]
[0.8-1.6] [0.7-1.6] [1.1-2.1]
Self-rated sleep
duration
No change Ref Ref Ref Ref
Decreased 1.5 1.3 1.2 1.0 [0.7-1.4]
[1.1-2.0] [0.9-1.8] [0.9-1.6]
Increased 1.2 1.0 1.0 1.0 [0.8-1.3]
[0.9-1.5] [0.7-1.6] [0.8-1.2]
Number of close 1.6 1.7 1.4 1.5 [1.4-1.5]
friends [1.6-1.7] [1.6-1.8] [1.4-1.5]
Well-being
No change Ref Ref Ref Ref
Decreased 1.4 1.1 1.3 1.1 [0.8-1.4]
[1.1-1.7] [0.8-1.4] [1.1-1.6]
Increased 0.9 1.0 1.1 1.0 [0.7-1.4]
[0.7-1.3] [0.7-1.4] [0.9-1.4]
Self-rated
loneliness
Sometimes Ref Ref Ref Ref
Often 5.3 4.4 6.8 6.5 [4.7-9.0]
[4.0-7.1] [3.2-6.0] [5.1-9.0]
Very often 8.6 6.5 15.0 13.9
[5.9-12.7] [4.3-9.8] [9.6-23.3] [8.6-22.6]

Notes. OR: odds ratio, aOR: multivariate-adjusted odds ratio, 95%CI: confidence
interval, ref.: reference group.

population, which was significantly impaired by social distancing and
isolation during the pandemic.

Finally, we found that spending less amount of time in front of the
screening in the evening was associated with moderate/severe hope-
lessness and/or high loneliness. This result seems to contradict previous
studies which demonstrated greater virtual contact, or a higher number
of hours spent on social media is associated with increased loneliness
(Rumas et al., 2021; Cauberghe et al., 2021) and depressive symptoms in
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adolescents (Murata et al., 2021). In sum, increasing time or no change
in time in front of a screen was the most common among students but
nearly a tenth of students spent lesser time in front of a screen. Based on
this result, it can be assumed that students commonly use this ‘time in
front of a screen to keep in contact with their friends. Thus, less time in
front of the screen can be related to a higher level of social isolation from
peers and lead to a higher level of hopelessness and loneliness. At the
same time, it is uncertain if virtual social contact is beneficial during a
pandemic when in-person contact is limited. Based on some evidence,
virtual interaction does not have the same positive effects as in-person
contact (Lee et al., 2011).

There is also some evidence that the pandemic had a greater negative
impact on females than on males, possibly exacerbating the gender
disparity in health behaviors, especially sedentary/ screen time and
physical activity/ exercise that existed among adolescents and young
adults before the pandemic (Sterdt et al., 2014). These findings point to
the necessity for gender- and age-sensitive interventions. During a
pandemic, it is needed for developing public health strategies by sci-
entists, policymakers and professionals to intervene in health and risk
behaviors, as well as minimize the health risks connected with changes
in these behaviors. Indirect long-term health risks must be considered
for adolescents and young adults when developing restrictive policies.

4.1. Limitations of the present study

There are some limitations of the present study. These include the
fact that all data were collected online, and students completed the
questionnaires voluntarily in a cross-sectional survey; thus, it is not
possible to make any causal inferences. Besides selection bias, recall bias
and memory inaccuracies may occur which are common biases in cross-
sectional studies, and therefore it is possible that students under- or
overestimated their measured status (health, physical activity, sleep,
screen time, etc.). Further response bias may be caused by misinter-
pretation of questions, socially acceptable responses, consent responses
or even extreme responses. However, during the period of distance
learning imposed during the quarantine, self-report data collection was
one of the most appropriate methods for the collection of data from a
large number of participants. Another limitation is that it is difficult to
measure in detail all aspects of students' lives in one study such as types
and modalities of indirect social contacts such as text messaging or
evaluate other protecting effects such as the closeness of parents.
Finally, although there is an officially translated version of UCLA-LS20
in the Hungarian language (Csoka et al., 2007), and it is widely used
in research and practice, UCLA-LS20 has not been validated yet in the
Hungarian language.

5. Conclusions

In the present study, we demonstrated that the COVID-19 pandemic
can be associated with significant mental health problems in adolescents
and young adults. The identified at-risk group showed moderate/severe
hopelessness with high loneliness. The consequences of this pandemic
situation on mental health in this young population may be significant
considering the fact that loneliness and hopelessness may be associated
with future poor mental and physical health. Thus, there is a need for
public health strategies to monitor mental and physical symptoms in one
of the most vulnerable populations such as adolescents and young
adults. For future studies, it is recommended to develop effective in-
terventions targeted to gender and age with the promotion of resiliencies
and buffers against vulnerabilities of negative life events.
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Fig. 1. Multinominal logistic regression model for mental health groups.
Notes. Reference group: ‘mentally healthy’; A: ‘loneliness’ group, B: ‘hopelessness’ group, C: ‘at-risk’ group, OR: odds ratio, 95 % CI: confidence interval, p: p-value, in

bold: statistically significance.
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95% CI
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0,71 2,66 0341
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