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SHORT COMMUNICATION

Impact of COVID-19 pandemic on mental health
and health behaviors in Swedish adolescents
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Abstract

Aims: There is an urgent need to explore the impact of the COVID-19 pandemic on adolescent mental health and health
behaviours. To date, there are no such studies on Swedish adolescents. As COVID-19 emerged in the middle of our ongoing
2-year follow-up examination of the Study of Adolescence Resilience and Stress, we had the unique opportunity to use the
corona outbreak as a ‘natural experiment’ to study the impact of COVID-19 on 15-year-old adolescents in Sweden. Methods:
Adolescents (baseline age 13.6+0.4 years) were recruited from schools in western Sweden (during the COVID-19 outbreak
schools were kept open for those under 16 years of age). The COVID-19 pandemic reached Sweden on 31 January 2020.
A total of 1316 adolescents answered the 2-year follow-up survey before (unexposed to COVID-19 pandemic, controls)
and 584 after 1 February 2020 (COVID19-exposed). Data on stress, psychosomatic symptoms, happiness, relationships
with parents and peers, school and health behaviours were collected. Results: Adolescents reported higher levels of stress
and psychosomatic symptoms and lower levels of happiness at follow-up compared to baseline. These changes occurred to
a similar extent in both the control and COVID-19-exposed groups. Likewise, the COVID-19-exposed group showed no
deterioration in peer relations or relations with parents versus controls. We did not find any significant differences between
groups regarding sleep duration and physical activity. Conclusions: Swedish adolescents exposed to COVID-19 during
most of 2020 showed no differences in longitudinal changes in mental health, relationships with parents and
peers, and health behaviours compared to those not exposed to COVID-19.
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of COVID-19 on children and adolescents’ health
behaviour have also been reported, such that chil-
dren and youth have had decreased physical activity
levels, increased sedentary behaviour and increased
sleep during the outbreak [8-10].

Background

The COVID-19 pandemic imposes a massive change
to the psychosocial environment in affected countries.
There is an urgent need to explore the effects of this

pandemic on the mental health in adolescents [1, 2].

Data regarding the COVID-19 pandemic’s impact
on adolescents are evolving [3]. There are studies
reporting a high prevalence of anxiety and depressive
symptoms, increased loneliness, perceived changes in
relationships with family and friends [4-7]. Impacts

Unlike many other nations, Sweden has kept its
schools open for those under 16 years of age during
the early phase of the COVID-19 outbreak [11].
Sweden has implemented physical distancing, rather
than enforcing lockdown, to minimise the spread of
COVID-19 [12].To date, there is no published study
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on the impact of COVID-19 on mental health and
health behaviour in Swedish adolescents.

The aim of this study was hence to investigate the
impacts of COVID-19 on mental health, perceived
relationships with parents and peers and health
behaviours in 15-year-old adolescents in Sweden. We
used data collected from our ongoing longitudinal
Study of Adolescence Resilience and Stress (STARS).
The COVID-19 pandemic was confirmed to have
reached Sweden on 31 January 2020, at the same
time as the World Health Organization (WHO)
declared a public health emergency of international
concern [11]. Given that COVID-19 emerged in the
middle of our ongoing 2-year follow-up examination,
we had the unique opportunity, using the prevailing
situation as a ‘natural experiment’ in studying the ini-
tial effects of COVID-19 on adolescents.

The advantages are two-fold. First, we had pre-
COVID-19 comparative baseline data characterising
all adolescents. Only longitudinal studies that include
a baseline measure before COVID-19 can truly
detect changes related to the COVID-19 pandemic,
and studies with pre-COVID-19 data are few [13].
Second, as mental health problems are known to
increase from early adolescence onwards [14], it is
important to ensure that the potential changes in
mental health problems during ongoing COVID-19
are not simply due to such age-related effects. In this
respect, we were able to study the effects of COVID-
19 by comparing adolescents with or without
COVID-19 exposure.

Methods

We used data from the baseline and 2-year follow-up
surveys of the STARS. At baseline, participants were
7th grade pupils recruited from 54 schools in 16
municipalities in western Sweden. A total of 2283
pupils (age 13.6*0.4 years, 44% boys) were exam-
ined during September 2015 and June 2019. A total
of 1900 adolescents participated in the 2-year follow-
up survey, divided into control (re-examined during
September 2017 and January 2020) and COVID-19-
exposed (re-examined during February and
November 2020). The time between the two waves
was 2.0=0.2 (range 0.8-2.6) and 2.0*+0.1 (range
1.4-2.6) years for the control and COVID-19-
exposed groups, respectively. The study was approved
by the ethics committee at the Sahlgrenska Academy,
University of Gothenburg, and written informed
consents were obtained.

Adolescents answered a web questionnaire regard-
ing stress [15], psychosomatic symptoms [16], hap-
piness [17], relations with parents and home life [18],
social support and peers [18], school environment
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[18], sleep duration and physical activity [19], feeling
in general and belief in the future. Data on gender
and migration background were collected. Family
socioeconomic status (SES) was measured using the
family affluence scale [20].

The paired Student’s -test was used for analysing
differences between baseline and 2-year follow-up.
General linear models (GLMs) for repeated meas-
ures were used to examine group differences in
repeated measure effects. SPSS 27 was used for sta-
tistical analyses. P<<0.05 was considered statistically
significant.

Results

There was no significant difference between the two
groups regarding sex (control: 42.7% boys, COVID-
19-exposed: 46.8% boys) and family SES (control:
26.3%/58.7%/15%; COVID-19-exposed:
25%/62.6%/12.5%, low/medium/high SES, respec-
tively). The percentage of adolescents with migrant
background was lower in the COVID-19-exposed
than the control group (14.6% vs. 22.5%, P<0.001,
chi-square test).

Compared to baseline, levels of perceived stress
and psychosomatic symptoms increased, while levels
of happiness, peer relations, relations with parents,
school satisfaction, sleep hours and days with at least
60 minutes moderate-to-vigorous physical activity
per week decreased at the 2-year follow-up (Table I).
No changes in leisure-time exercise were found.

Analysing group-related differences in repeated
measure effects over the 2-year period, we did not
find any statistically significant difference between
the control and COVID-19-exposed groups in the
variables examined, except one, namely psychoso-
matic symptoms. The level of psychosomatic symp-
toms increased over the 2-year period in the control
but not in the COVID-19-exposed group (Table I).

Given that sex-related differences were observed
in almost all variables (data not shown), we did GLM
analysis with sexes separated. The changes over the
2-year period were similar among boys (Table II) and
girls (Table III), except psychosomatic symptoms,
with boys reporting a decreased level and girls report-
ing an increased level over the 2-year period, and the
days with at least 60 minutes physical activity per
week being significantly decreased in girls but not in
boys.

The group-related difference in psychosomatic
symptoms disappeared when we analysed boys and
girls separately (Tables II and III). On the other
hand, we observed group-related differences in the
days with at least 60 minutes moderate-to-vigorous
physical activity per week and belief in the future in
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girls but not boys, both variables decreased signifi-
cantly in the COVID-19-exposed group but not in
controls.

Changes of the variables over the 2-year period
did not differ with respect to time of COVID-19
exposure (see Supplemental material).

Discussion

Using longitudinal data collected in the STARS
cohort, we found that adolescents reported higher
levels of stress and psychosomatic symptoms and
lower levels of happiness from 13 to 15 years of age.
These changes occurred in both the controls and
COVID-19-exposed groups, with no differences
between the groups, suggesting that the changes are
age related rather than COVID-19 related.

The present results contrast with previous studies
showing that adolescents experienced an increase in
depressive symptoms, anxiety and loneliness and a
decrease in life satisfaction compared to pre-
COVID-19 measures [6, 7]. These studies were per-
formed in countries where schools were temporarily
closed in an attempt to contain the spread of the
COVID-19 pandemic. The most distressing issue for
adolescents during COVID-19 was not being able to
see their friends, and perceived social changes were
associated with an increase in mental health prob-
lems [7]. Adolescents were more concerned about
governmental restrictions designed to contain the
spread of the virus than the virus itself [7].
Furthermore, experiencing difficulties with online
learning significantly moderated changes in depres-
sive symptoms.

From February to November, the period when we
collected data for the COVID-19-exposed group,
Sweden kept its schools open for those under 16
years of age. This may have helped adolescents to
keep a relatively ‘normal’ life despite the ongoing
pandemic. This notion is supported by our observa-
tions that adolescents in the COVID-19-exposed
group did not experience worse changes in peer rela-
tions than those in the control group. Furthermore,
there were no significant differences between the
control and the COVID-19-exposed group regarding
sleep duration and physical activity, suggesting that
adolescents in the COVID-19-exposed group could
keep their daily routines during the pandemic.

Conclusions

Swedish adolescents exposed to COVID-19 showed
no differences in longitudinal changes in mental
health, relationships with parents and peers, and
health behaviours as compared to those not exposed
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to COVID-19.This may be explained by the Swedish
authorities’ decision to keep schools open to this age
group.
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