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Abstract

There has been an increase in stress in adolescents since the beginning of the COVID-19 pandemic. Social distancing and
home-schooling are just two of many stress factors for this age group. The aim of this study was to assess stress in high-school
students after a semester of home-schooling. A cross-sectional online survey (February 3rd to 28th 2021) was performed,
measuring stress with the Perceived Stress Scale (PSS-10) in Austria. In total, N=2884 students (age: M=16.47 (SD=1.44);
70.4% females) completed the survey. Mean PSS-10 score was M=23.50 (SD=7.47) [females: M =24.69 (SD=6.80); males:
M=20.11 (SD=7.93); p < 0.001]. 11.0% reported low stress (females: 7.2%; males 20.9%), 52.5% moderate stress (females:
51.5%; males: 57.3%), and 36.5% high stress (females: 41.3%; males 21.8%); p <0.001. Around one-third of high-school
students suffer from high stress level, females almost twice as often as males. Psychological support should particularly

focus on stress and possibilities to reduce it.

Introduction

In light of recent publications related to the effects of the
COVID-19 pandemic [1-3], we were interested in assess-
ing perceived stress levels in adolescents after a semester
of home-schooling and almost 1 year of social distancing
in Austria.

The coronavirus (COVID-19) pandemic has been deter-
mining our everyday lives for more than a year. As in many
other countries, Austria imposed lockdown measures, social
distancing and home-schooling. All schoolchildren aged
14 or higher received almost exclusively home-schooling
between October 2020 and February 2021.

A recent Australian study showed that the COVID-19
pandemic negatively affects mental health in adolescents,
with 48% of 12—-18-year-old adolescents reporting psycho-
logical distress [1]. High stress levels in children and ado-
lescents are reported in different countries [4—6]. An Italian
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study from April 2020 found moderate or high stress levels
in 29% of 14-20-year-old adolescents [6]. An Indian study
from April 2020 found severe stress measured with the PSS-
10 in 4.7% of adolescents and young adults [5]. Data for
these studies were collected mainly at an earlier stage of
the pandemic.

Methods

A cross-sectional study was conducted online using
Research Electronic Data Capture (REDCap) from February
3rd to February 28th 2021 in 14- to 20-year-old adolescents.
All Austrian schools were informed by the Austrian Federal
Ministry of Education, Science and Research. All partici-
pants gave electronic informed consent before participation.
The ethics committee of the Danube-University Krems (pro-
tocol code EK GZ 41/2018-2021) approved the study.
Stress was measured with the total scale of the Perceived
Stress Scale (PSS-10). The PSS-10 is a validated and widely
used 10-item questionnaire to self-rate stress [7] for the last
month from 0 to 4 (maximum score 40; low stress: 0—13;
moderate stress: 14-26; high stress 27-40). The German
version is validated for adolescents aged 14 years or older
[8]. Cronbach’s alpha was a=0.87 in the current sample. All
data were analyzed using the IBM SPSS Statistics software
version 26. Univariate ANOVAs and Chi-squared tests were
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computed to analyze differences in stress according to gen-
der. The significance level was set at 0.05 (two-tailed).

Results

A total of N=2884 adolescents completed this study (70.4%
female, 27.9% male, 1.8% diverse; 16.1% with migration
background). Participants were on average M =16.47
(SD =1.44) years old and representative according to
regions for Austria.

Mean score for stress levels on the PSS-10 total scale
was M =23.50 (SD=7.47 (females: M =24.69 (SD =6.80);
males: M=20.11 (SD=7.93); diverse: M =29.39
(SD=7.24); F(2; 2881)=136.12; p<0.001; 1>=0.086). In
total, 36.5% scored above the cut-off score for high stress
levels (PSS-10 mean score from 27 to 40; females: 41.3%;
males 21.8%; diverse: 76.5%), 52.5% moderate stress (PSS-
10: 14-26; females: 51.5%; males: 57.3%; diverse: 17.6%),
and 11.0% reported low stress (PSS-10: 0-13, females:
7.2%; males 20.9%; diverse: 5.9%), with a significant effect
of gender on stress category (X2(4) =198.3, p<0.001).

Discussion

More than one-third of high-school students report a high
level of perceived stress.

Taking into account those who have at least moderate
stress, the prevalence rises to 89%. Compared with studies
at the beginning of the pandemic [4-6], stress is significantly
more prevalent in adolescents as the pandemic continues.
High stress levels are almost twice as common in females
than in males. These results are in line with previous stud-
ies. For example, Nocentini et al. found stress in females 2.5
more prevalent than in males [6].

Several representative Austrian studies in adult samples
consistently found the highest stress load in the late adoles-
cents’ age group from 18 to 24 years old [9-11]. However,
the prevalence of highly stressed people increased signifi-
cantly during the pandemic. While in April 2020, 4.2% of
the 18-24 years old scored above the cut-off for high stress
level in Austria [9], it was 21.6% in the same age group
around the turn of the year 2020/21 [11]. Even if these age
groups, only slightly overlap with the current sample, a simi-
lar trend would also be possible for 14- to 20-year-olds.

The COVID-19 pandemic and the associated lockdown
measures have multiple consequences on the lives of ado-
lescents, such as home confinement, home-schooling, dis-
ruption of social contacts, worry for their families, worry
for the future job situation as well as chronic and acute
stress, among others. However, due to the study design, it
is not possible to draw causal conclusions as to whether the
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increased stress level is due to the pandemic or the confine-
ment measures such as lockdowns (e.g., separation from
friends, school disruption, etc.), or even if there is a com-
pletely different, yet unknown cause.

This study has several further limitations, such as the
cross-sectional design, the exclusive use of a self-rating
instrument, or the possible self-selection bias due to the
online setting. Moreover, the sample is representative for
the region, but not for the gender ratio in Austria.

Overall, this study shows a high stress level in high-
school students after a semester of home-schooling and
almost a year of social distancing. Compared with data
from the beginning of the pandemic, there is a significant
increase, especially in the highly stressed group. While it is
likely that the pandemic and lockdowns contribute to this
development, this cannot be concluded based on the study
design. Regardless, several attempts should be made to
reduce this high level of stress in high-school students. It is
crucial to carefully balance the potential benefits of reduced
COVID-19 transmission with detrimental effects of home-
schooling before further school closures are implemented
during possible further waves of the COVID-19 pandemic.
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