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Worries related to the COVID-19 pandemic are associated with mental health problems
and reduced life satisfaction. However, the association between different types of worries
about COVID-19 and adolescent mental health is unclear. Moreover, there is a lack
of information about whether certain groups of adolescents are more vulnerable to
the adverse effects of worries and how social support may moderate these effects.
Adolescents (N = 12,686) completed a survey during the lockdown in spring 2020 in
Oslo, Norway (37% response rate, 56.4% girls). The results showed that adolescent
worries could be categorized into worries related to infection and those related to the
general negative effects of the pandemic. Multivariate regression analyses showed that
both types of worries were negatively related to positive affect and life satisfaction
and positively related to depressive symptoms. Interaction analyses indicated that
some associations with positive affect and depressive symptoms were stronger among
adolescents with non-migrant backgrounds, higher family SES, and high reported levels
of social support and physical contact during the pandemic. The findings suggest that
COVID-19 worries may have negative effects on mental health and inform strategies
to increase tailored psychological interventions to mitigate the effect of worry on
adolescents’ mental health and life satisfaction.

Keywords: worry, COVID-19, mental health, life satisfaction, adolescents

INTRODUCTION

The SARS-CoV-2 pandemic has had a profound impact on worldwide health and economies (1).
Adolescents may be particularly affected as they must not only cope with the unprecedented
situation, but also with the significant transitions involved in this developmental stage (2).
Moreover, adolescence is a susceptible time for developing mental health problems (3) and,
thus, adolescents may be particularly vulnerable to experiencing mental health problems as
a consequence of physical distancing (4) and restrictions in leisure activities (5). Therefore,
knowledge about factors associated with mental health and life satisfaction is required to reduce
the negative impact of COVID-19 on adolescents.
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A cognitive factor that may increase vulnerability to mental
health problems during the pandemic is COVID-19-related
worries (6). Worry is defined as a set of maladaptive, future-
oriented, repetitive, and catastrophic thoughts regarding the
possibility of future negative events (7). Higher levels of COVID-
19-related worries are negatively associated with adolescent
mental health (8) and life satisfaction (9). The majority of studies
have analyzed COVID-19 worries from an unidimensional
perspective (i.e., “I worry a lot about the coronavirus-19”)
(10); however, a multidimensional approach may provide more
detailed information about the relationship between worry
and adolescents mental health. For example, Taylor et al.
(11) identified different aspects of COVID-19-related worries
among US adults, such as fear of infection and socio-economic
consequences. Furthermore, adolescent worries may differ from
adult worries. Indeed, COVID-19-related financial worries are
prevalent in adults but not children (12). Correspondingly, as
adolescents have a lower risk for serious health consequences
from COVID-19, their worries for their own health may be lower
than for adults, whereas their worries about infecting others
may be higher. Recent research indicated that the most common
COVID-19-related worries among adolescents are related to
the impact of the restrictions on academic careers (i.e., college
admissions) and health effects of an infection (i.e., self-infection
and family illness) (13). Other research also identified academic
worries as one type of worry related to the COVID-19 pandemic
(14). However, research is still limited regarding the different
content of worries and their relation to adolescent mental health.

In addition to understanding COVID-19 worries and their
associations with mental health, it is vital to identify subgroups of
adolescents for whom worries may have particularly detrimental
effects on mental health and life satisfaction. Preliminary
evidence indicated that the pandemic has greater adverse
effects on mental health among girls, younger adolescents, and
adolescents with migrant backgrounds and low socio-economic
status (SES) (15-18). A nationwide Norwegian study also
confirmed that girls, younger adolescents, and adolescents with
low parental education and from poor families showed greater
adverse changes during the pandemic on mental health and social
relationships than older adolescents (19). However, it is unknown
whether these sociodemographic characteristics moderate the
association between COVID-19 worries and adolescent mental
health and life satisfaction.

Perceived social support is another factor that may moderate
this association. Perceived social support is positively related
to mental health and life satisfaction among adolescents (20)
and also reduces distress resulting from stressful events (21).
Interestingly, although social contact may reduce the negative
association between COVID-19 and mental health (22), more
in-person contact may also increase adolescents’ worries about
COVID-19 infections resulting from such contact. Furthermore,
adolescents’ online interaction with friends was found to be
related to higher levels of mental health problems during
the pandemic (17). Therefore, social support and the source
of social contact may moderate the relationship between
worry about COVID-19 and adolescent mental health and
life satisfaction.

Taken together, the current study aims to better understand
the relationship between COVID-19-related worries and
adolescent mental health and life satisfaction, and to distinguish
the role of sociodemographic variables (gender, age, migrant
background, and SES), perceived social support (support from
peers and family) and type of contact (physical and online) for
these associations. We hypothesize that: (1) higher levels of
COVID-19-related worries are associated with poorer mental
health and lower life satisfaction; (2) this association remains
when controlling for gender, age, migrant background, SES,
social support, and social contact; (3) the association of COVID-
19-related worries with mental health and life satisfaction is
stronger among girls, younger adolescents, adolescents with a
migrant background and adolescents with lower family SES.
Since literature on this topic is limited, we do not predict a
specific direction of interactions with social support and type
of contact.

METHODS

Procedure and Participants

Data were used from a large-scale population-based survey
conducted between April 23 and May 8, 2020, in Oslo, the
capital of Norway. At the time of assessment, all schools in
Norway were closed due to the COVID-19 pandemic and
students were attending digital schooling from home. The study
was carried out by Norwegian Social Research (NOVA) at Oslo
Metropolitan University. The school authorities in Oslo asked
all public junior and senior high schools to participate in the
study. Participants completed a digital questionnaire during a 30-
min digital classroom session. From the eligible students, 37%
(N = 12,686) participated. Previous publications have compared
socio-demographic characteristic of our sample to population
data about adolescents in Oslo from Statistics Norway (23).
Results showed that the proportion of girls in the present sample
was higher than in the population (56% vs. 50%), whereas the
proportion of adolescents with migrant background was lower
(30% vs. 37%). The study was anonymous and exempt from
approval by the Regional Committee of Medical and Health
Research Ethics. Students received written information outlining
the study objectives and stating that the study was anonymous,
and participation was voluntary. Parents were informed in
advance about the study.

Measures

COVID-19-Related Worries

Similar to studies that analyzed COVID-19 worries from a
bidimensional perspective among adults (i.e., worry about
dangerousness of COVID-19 and about socio-economic impact)
(11), COVID-19-related worries were conceptualized as worries
related to infection (3-items: worry about own illness, infecting
others, and illness of family members or friends; Cronbach’s alpha
= 0.73) and worries about academic and economic consequences
of COVID-19 (3-items: worries about family economic situation,
impact on school grades, and the country’s economy; Cronbach’s
alpha = 0.56). Response options ranged from not worried at
all (1) to very worried (4). We conducted confirmatory factor

Frontiers in Pediatrics | www.frontiersin.org

April 2022 | Volume 10 | Article 847434


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

Rodriguez-Cano et al.

Adolescents” Worries About COVID-19

analyses to analyze the latent structure of the items. Firstly, a
one-factor solution was modeled with all items loading on one
factor; however, this model did not show satisfactory fit (x 2(9) =
2013.99, p < 0.001; CFI = 0.85; RMSEA = 0.137; SRMR = 0.068).
Following this, a two-factor solution was modeled with correlated
latent factors. The three items related to worries about COVID-
19 infection loaded onto one factor, whereas the remaining three
items about academic and economic consequences loaded onto
a second factor. This model showed satisfactory fit ( x2(8) =
298.07, p < 0.001; CFI = 0.98; RMSEA = 0.055; SRMR = 0.025).
The two latent worry factors were positively correlated (r = 0.52,
p < 0.001).

Mental Health and Life Satisfaction

Mental health was assessed with two instruments regarding
positive affect and depressive symptoms. Positive affect was
assessed using a 6-item scale about the frequency of positive
feelings during the last seven days (e.g., “felt happy, engaged,
energetic”; Cronbach’s alpha = 0.87). Response options ranged
from not at all (1) to all the time (5). Depressive symptoms
were measured using a 6-item version of the Hopkin Symptom
Checklist (24, 25). Response options ranged from not affected
(1) to extremely affected (4). Internal consistency was high
(Cronbach’s alpha = 0.87). Life satisfaction was measured using
the Cantril’s ladder (26), with response options ranging from
worst possible life (0) to best possible life (10).

Sociodemographics

Gender, age (i.e., school grade) and migrant background (i.e.,
at least one parent born abroad) were assessed by self-report.
Family socio-economic status was assessed by a composite score
comprising the number of books at home, level of education
of parents, and four items from Family Affluence Scale II (27),
which include frequency of traveling for family holidays in the
previous year, number of computers and cars in the family, and
the participant having an individual room at home. Higher scores
indicated higher SES.

Social Support

Peer social support was measured using one item: “Do you have
at least one friend who you completely trust and to whom you
can reveal everything?” Response options were yes, certainly (4),
yes, I think, (3) I don’t think so (2), I don’t have anyone I would
call a friend, these days (1). Family social support was assessed
using three items from a short version of the Parental Bonding
Instrument (Cronbach’s alpha = 0.68) (28), with higher scores
indicating higher social support.

Physical and Online Contact

Physical and online contact were assessed using two questions:
“How many of the previous 7 days have you been physically
together with friends or a boyfriend/girlfriend?,” and “How many
of the previous 7 days have you been in contact with friends or a
boyfriend/girlfriend via the Internet or a mobile phone?.” Higher
scores indicated higher levels of contact.

Data Analyses

Descriptive statistics and correlation analyses were performed.
Linear regression analyses were used to examine the association
between worries about COVID-19 and mental health and
life satisfaction. Analyses were presented with and without
controlling for covariates. Following this, moderator analyses
were conducted to assess whether socio-demographic factors
and social support moderated the association between COVID-
19-related worries and mental health and life satisfaction.
When significant moderation effects were identified, simple-
slope analyses were conducted at +1 standard deviation of the
moderator means. For categorical moderators (i.e., gender and
migrant background), simple slopes were run for each group.
Simple-slope analyses detected at which level of the moderators
(i.e., socio-demographic and social support) predictor variables
(i.e., worries about COVID-19) were related to mental health
and life satisfaction outcomes (29). Analyses were conducted
with R (v.4.0.3), using packages psych (v.2.0.12) (30), interactions
(v.1.1.3) (31), and lavaan (v.0.6-7) (32). A significance level of
p < 0.01 was used.

RESULTS

Descriptive Statistics and Correlations

At the item level, adolescents worried more about infecting
others (M = 2.90; SD = 0.93) and their families or friends
getting infected (M = 2.54; SD = 0.96) than about being infected
themselves (M = 1.69; SD = 0.76). Moreover, worries about the
impact of the pandemic on their academic grades (M = 2.39;
SD = 0.99) and the economy of the country (M = 2.20; SD
= 0.89) were more common than worries about the family’s
financial situation (M = 1.74; SD = 0.90). Overall, adolescents
showed a moderate level for worry about COVID-19 infection (M
=2.38; SD = 0.72) and academic and economic consequences of
the pandemic (M = 2.11; SD = 0.68).

Descriptive statistics are presented in Table 1. Both types of
worries were positively associated with being female, higher age,
and migrant background, and negatively associated with family
SES. Higher social support from peers was negatively related
to worries about the academic and economic consequences
of COVID-19, but not to worries about COVID-19 infection.
Interestingly, family social support showed a small, positive
relation to worries about infection, but was negatively related to
worries about academic and economic consequences. Physical
contact showed negative associations with both types of worry,
but online contact showed a significant, albeit small, positive
association only with worries about consequences.

Worry About COVID-19 Infection

Regression results for worries about infection are displayed
in Table 2. For models including positive affect, worry about
COVID-19 infection predicted negatively positive affect. The
association remained significant when adjusting for covariates.
Adjusted analyses also showed that being male, being younger,
having a migrant background, support from peers and family,
and physical contact with friends predicted higher positive
affect. Models that included the interaction terms of worry
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TABLE 1 | Means, standard deviations and correlations between all study variables (N = 12,686).

Variable M SD Range 1 2 3 4 5 6 7 8 9 10 11 12
1. Worry 2.38 0.72 [1,4]

infection

2. Worry 211 0.68 [1,4] 0.36™

academic &

economic

3. Positive affect 3.16 0.79 [1,5] —0.05" —0.25"

4. Depressive 217 0.74 [1,4] 0.19* 0.39* —0.64**

symptoms

5. Life 6.08 2.00 [0,10] —0.07* —0.25" 0.60** —0.54*

satisfaction

6. Female 56.4 - - 0.23** 0.15™ —-0.15* 0.22** —-0.10*

gender, %

7. Age 3.01 1.61 [1,6] 0.05* 0.18* —0.14* 0.18* —0.11* 0.03**

8. Migrant 30.6 - - 0.16™ 0.18* 0.04** —0.02* 0.03* 0.02** —0.01

background, %

9. Family SES 3.00 1.42 [1,5] —0.13* —0.18" 0.03** —0.02* 0.02* 0.01 —0.00 —0.50*

10. Social 3.49 0.78 [1,4] 0.02* —0.06™ 0.21* —0.15* 0.15* 0.06™ 0.03* —0.07* 0.08*

support peers

11. Social 3.24 0.65 [1,4] 0.05* —0.14* 0.37* —0.34* 0.28* 0.04* —0.03** —0.07* 0.12* 0.21*

support family

12. Physical 2.43 1.13 [1,5] —0.07* —0.08* 0.11* —0.05" 0.06™* -0.03* —0.01 —0.26" 0.19* 0.21* 0.04*
contact

13. Online 4.19 1.1 [1,5] 0.03* —0.01 0.08* —0.00 0.04* 0.07* 0.06™* —0.10* 0.08* 0.28* 0.09* 0.28*
contact

0 < 0.07; *p < 0.001.

M, mean; SD, standard deviation; Age, from grade 1 (13 years-old) to 6 (18 years-old).
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TABLE 2 | Regression analyses for the association between worries about COVID-19 infection on adolescents’ mental health and life satisfaction.

Model Positive affect Depressive symptoms Life satisfaction
B SE t B SE t B SE t

18 Worry —0.053 0.010 —5.385*" 0.191 0.010 19.745* —0.066 0.009 —6.846**

26 Worry —0.042 0.009 —4.430% 0.171 0.009 18.428** —0.061 0.010 —6.227**
Female gender —0.326 0.019 —17.437** 0.394 0.019 21.300** —0.208 0.020 —10.666**
Age -0.123 0.009 —13.777** 0.153 0.009 17.342* —0.098 0.009 —10.534**
Migrant background 0.248 0.023 10.655** -0.178 0.023 —7.724** 0.165 0.024 6.836"*
Family SES 0.007 0.010 0.683 0.016 0.010 1.578 0.002 0.011 0.206
Social support peers 0.131 0.010 13.508" —0.101 0.010 —10.524* 0.108 0.010 10.712*
Social support family 0.348 0.009 37.783** —0.338 0.009 —37.047** 0.260 0.010 27.061**
Physical contact 0.089 0.010 9.194* —0.026 0.010 —2.694* 0.052 0.010 5.096*
Online contact 0.017 0.010 1.807 0.030 0.010 3.178* —0.006 0.010 —0.557

3¢ Worry x Female gender 0.003 0.020 0.134 -0.014 0.020 -0.704 —0.006 0.020 —0.292
Worry x Age -0.014 0.010 —1.485 0.021 0.010 2.196 0.001 0.010 0.051
Worry x Foreign origin 0.079 0.021 3.747* —0.098 0.021 —4.710" 0.028 0.021 1.375
Worry x Family SES —0.042 0.010 —4.308*" 0.033 0.010 3.401* —0.006 0.010 —0.642
Worry x Social support peers —0.024 0.009 —2.589 0.031 0.009 3.388" —-0.014 0.009 —1.490
Worry x Social support family —0.007 0.009 -0.778 0.017 0.009 1.971 -0.012 0.009 —1.353
Worry x Physical contact —0.032 0.010 —3.322** 0.010 0.010 1.009 —0.013 0.010 —1.407
Worry x Online contact —0.019 0.009 —2.029 0.021 0.009 2.266 —0.009 0.009 -1.018

*p < 0.01: *p < 0.001.

aUnadjusted for covariates.

b Adjusted for all covariates.
CAdjusted for interaction main effects.

TABLE 3 | Regression analyses for the association between worries about COVID-19’s academic and economic consequences on adolescents’ mental health and life
satisfaction.

Model Positive affect Depressive symptoms Life satisfaction
B SE t B SE t B SE t

12 Worry —0.251 0.010 —26.266"* 0.390 0.009 42.875" —0.246 0.009 —26.211**

26 Worry —0.181 0.009 —19.343** 0.319 0.009 35.376* —0.204 0.010 —20.991**
Female gender —0.293 0.018 —16.111* 0.376 0.018 21.471 -0.175 0.019 —9.303**
Age —0.095 0.009 —10.665"* 0.108 0.009 12.556 —0.069 0.009 —7.370"*
Migrant background 0.291 0.023 12.693* —0.226 0.022 —10.205** 0.207 0.024 8.706™
Family SES —0.007 0.010 —0.688 0.033 0.010 3.302** —0.015 0.011 —-1.419
Social support peers 0.125 0.010 13.012* —0.091 0.009 —9.833* 0.103 0.010 10.430™
Social support family 0.325 0.009 35.501** -0.292 0.009 —33.125** 0.232 0.010 24.469*
Physical contact 0.087 0.010 9.058** —0.027 0.009 —2.891* 0.050 0.010 4.995**
Online contact 0.020 0.010 2.102 0.029 0.009 3.143* —0.004 0.010 —0.403

3° Worry x Female gender 0.006 0.020 0.316 0.025 0.019 1.332 0.007 0.019 0.374
Worry x Age —0.021 0.009 —2.198 0.020 0.009 2.183 —0.003 0.009 —0.268
Worry x Foreign origin 0.019 0.020 0.945 —0.066 0.019 —3.419** —0.026 0.020 —-1.312
Worry x Family SES —0.024 0.010 —2.456 0.021 0.009 2.327 0.012 0.010 1.282
Worry x Social support peers -0.017 0.009 —1.899 0.028 0.009 3.299* -0.018 0.009 —2.078
Worry x Social support family 0.004 0.009 0.406 —0.007 0.008 —0.881 0.012 0.009 1.371
Worry x Physical contact —0.019 0.009 —1.992 0.017 0.009 1.882 0.003 0.009 0.367
Worry x Online contact —0.005 0.009 —0.567 0.006 0.009 0.649 0.006 0.009 0.693

*0 < 0.01: *p < 0.001.

aUnadjusted for covariates.

b Adjusted for all covariates.
¢Adjusted for interaction main effects.
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about COVID-19 infection and moderators showed significant
moderation effects by migrant background, family SES, social
support from peers, and physical contact. Simple-slope analyses
indicated that worry about infection predicted significantly
positive affect only among those adolescents with a non-migrant
background (B = —0.09, SE = 0.01, p < 0.001), higher family
SES (B = —0.10, SE = 0.01, p < 0.001), more social support
from peers (B = —0.08, SE = 0.01, p < 0.001), and more physical
contact with friends (B = —0.08, SE = 0.01, p < 0.001), compared
to adolescents with a migrant background (B = —0.01, SE = 0.02,
p = 0.60), lower family SES (B = —0.01, SE = 0.01, p = 0.35),
less social support from peers (B = —0.04, SE = 0.01, p = 0.01)
and less physical contact with friends (B = —0.01, SE = 0.01, p
=0.29).

For models with depressive symptoms as the outcome, higher
levels of worry about COVID-19 infection predicted higher levels
of depressive symptoms, both with and without adjustment for
covariates. Being female, being older, having a non-migrant
background, having more social support from peers and family,
and having less physical contact also predicted higher levels of
depressive symptoms. Models with interaction terms indicated
a moderation effect of migrant background, family SES, and
social support from peers. Specifically, the relationship between
worry about COVID-19 infection and depressive symptoms was
stronger among adolescents with a non-migrant background
(B =0.23, SE = 0.01, p < 0.001), higher family SES (B = 0.23,
SE = 0.01, p < 0.001), and high levels of social support from
peers (B = 0.23, SE = 0.01, p < 0.001), compared to adolescents
with a migrant background (B = 0.14, SE = 0.02, p < 0.001),
lower family SES (B = 0.16, SE = 0.01, p < 0.001), and less social
support from peers (B = 0.16, SE = 0.01, p < 0.001).

Finally, when life satisfaction was the outcome, high levels of
worry about COVID-19 infection predicted low life satisfaction
in models both with and without covariate adjustment. Similar
to positive affect, being male, being younger, and having
migrant background predicted higher levels of life satisfaction.
Furthermore, social support from peers and family, and
physical contact with friends predicted life satisfaction. Results
from moderation analyses showed no statistically significant
interaction effects for any of the potential moderators.

Worry About COVID-19’s Academic and

Economic Consequences

Regression models for worry about COVID-19’s academic and
economic consequences are presented in Table 3. Regarding
positive affect models, worries about the academic and economic
consequences were negatively related to positive affect both with
and without covariates. There were similar associations between
the covariates and positive affect as observed in the models with
worry about COVID-19 infection. Moderation analyses did not
show any significant interactions.

For models including depressive symptoms as the
outcome, worries about COVID-19s academic and economic
consequences predicted higher levels of depressive symptoms
in both unadjusted and adjusted models. Covariates had similar
associations with depressive symptoms as with worry about

COVID-19 infection, but higher levels of online contact also
predicted more depressive symptoms. Interaction analyses
demonstrated that the relationship between worries about
COVID-19s academic and economic consequences and
depressive symptoms was stronger among adolescents with a
non-migrant background (B = 0.43, SE = 0.01, p < 0.001) and
with higher social support from peers (B = 0.41, SE = 0.01, p
< 0.001), compared to adolescents with a migrant background
(B=0.37, SE = 0.02, p < 0.001) and lower support from peers
(B=10.37,SE=10.01, p < 0.001).

For the model including life satisfaction, greater worries
about COVID-19s academic and economic consequences
predicted lower life satisfaction in both unadjusted and adjusted
models. Covariates had similar relations to life satisfaction
as in models investigating worry about COVID-19 infection.
Results from moderation analyses showed no significant
interaction effects.

DISCUSSION

This study analyzed the relationships between worries about
the COVID-19 pandemic and adolescent mental health and
life satisfaction and assessed whether these relationships were
moderated by socio-demographic variables and social support.
Results indicated that COVID-19 worries comprised two main
dimensions: worries about COVID-19 infection and worries
about COVID-19s academic and economic consequences.
Findings also revealed that both types of worries predicted poor
mental health (i.e., lower positive affect and higher depressive
symptoms) and life satisfaction, even when controlling for
covariates. Finally, our findings suggested that the relationships
between worries and mental health were stronger among
adolescents with non-migrant backgrounds, higher family SES,
and high levels of social support or contact from peers.
However, the relationships between both types of worry on life
satisfaction were not moderated by any variables included in
the models.

The bidimensional structure of worries about COVID-19 in
adolescents, comprising worries about infection and worries
about academic and economic effects, expands previous findings
among US adults that the most relevant worries were the
dangers of COVID-19 and the socio-economic impact of the
pandemic (11). Our findings are also in line with a study with
adolescents from India showing that the two most common
worries were about the impact of COVID-19 on academic
achievement (74% of the sample) and on health effects of
an infection (41% of the sample) (13). In the present study,
although adolescents reported similar, average levels of both
types of worries (i.e., mean scores were around 2, on a 1-
4 scale), the means varied on the item level. For example,
regarding worries about infection, adolescents worried about
the consequences of COVID-19 infection for others more than
for themselves. Indeed, adolescents may perceive COVID-19 as
less harmful for themselves than for older family members, in
accordance with the lower COVID-19 morbidity and mortality
among younger people (33). Moreover, adolescents were slightly
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more worried about COVID-19’s academic and economic impact
than about the family’s financial situation. As such, in line with
previous studies (13, 14), our results underline the importance
of addressing the impact of both school-related stress and the
economic situation on adolescents’ worries.

As expected, higher levels of worries about COVID-19 were
negatively related to both positive affect and life satisfaction,
and positively depressive symptoms. These associations were
also found when accounting for covariates. These findings are
in accordance with previous studies indicating that COVID-
19-related worries were associated with adolescent mental
health and life satisfaction (8, 9). Additionally, our results
extend previous literature by demonstrating that the relationship
between adolescent worries and mental health should be
considered from a dimensional perspective including various
worries, not only about infection but also about the academic and
economic consequences of the pandemic.

This study provides novel information about factors that
moderate the relationship between worries, mental health, and
life satisfaction among adolescents. Contrary to our expectations,
the results did not show any moderation of the relationship
between worries about COVID-19 and life satisfaction. In
contrast, the associations between both types of worry and
mental health were stronger among adolescents with non-
migrant backgrounds and higher family SES. Our results might
be partially explained by the fact that adolescents with a non-
migrant background and high SES families may perceive the
COVID-19 pandemic restrictions as being more severe, as they
may participate in organized leisure activities more often than
other adolescents, and these types of activities were restricted
during the pandemic (9). Another tentative explanation of
our findings could be that stress and worry levels may have
already been high among migrant and low SES adolescents
and, thus, COVID-19 may not have changed their level of
worry to the same degree as for adolescents from high SES
families. Moreover, Norwegian statistics show that registered
coronavirus infections were more prevalent among high socio-
economic strata in the beginning of the pandemic, right
before this study was conducted (34). Adolescents from high
SES backgrounds may as such have had more experience of
and knowledge about the adverse consequences of COVID-
19 infections, which may have strengthened the association
between COVID-19 worries and mental health outcomes in
this group of adolescents. Future longitudinal studies that
investigate the change in worries and their resulting impact on
mental health during COVID-19 may help to better understand
these relationships.

Regarding worries predicting levels of mental health, the
association was stronger among adolescents with higher levels
of social support from peers. Previous studies observed that
social support mitigates the negative impacts of difficult life
events (20). However, other cognitive mechanisms may explain
the stronger association between worries and mental health
among adolescents with more social support. For example,
adolescents receiving high levels of social support may have more
opportunities to engage in co-ruminative processes that maintain
and increase their distress in uncertain times (35). As a result,

these adolescents may share their concerns and fears related to
COVID-19 to a greater degree with their peers, thus increasing
the negative effect of these worries on their mental health.
Interestingly, when types of social contact were analyzed, the
negative association between worry about COVID-19 infection
and mental health was stronger among those with higher levels
of in-person contact. Indeed, it is possible that adolescents may
worry about infecting others through in-person contact. These
worries may change in the post-pandemic period; however,
future studies should explore the longitudinal influences of in-
person and online contact on adolescent mental health in order
to develop better infection control strategies and, thus, reduce
infection rates.

Strengths of this study include the use of a large, population-
based sample of adolescents (N = 12,686) and multidimensional
assessment of worries. However, the results should be interpreted
in the context of some limitations. First, the cross-sectional
design limits the potential to uncover causal relationships
between the variables. Future studies should include longitudinal
designs. Second, measures may be affected by the limitations
of self-report questionnaires, such as social desirability bias, so
future research would benefit from multimethod assessment.
Also, the bidimensional structure of the measure of COVID-19
worries may be a result of the selection of the six items used to
assess this construct in the present study. A more comprehensive
instrument with a wider item selection of potential worries
may have resulted in a more multifaceted measure. Third, we
did not examine whether having experienced a coronavirus
infection was related to COVID-19 worries and mental health
outcomes, as the survey did not include items on infections. Such
information would have provided valuable information about
the psychological consequences of an infection and should be
examined in future studies. Fourth, although confirmatory factor
analyses showed adequate model fit for a two-factor solution
for COVID-19 related worries, this study is the first to use
this instrument to assess COVID-19 worries in adolescents.
Future studies should explore if the bidimensional solution on
worries stands. Fifth, the 37% rate response in this study and
the underrepresentation of boys and adolescents with migrant
background may to some degree influence the estimates of
prevalence of COVID-19 worries and associations between
COVID-19 worries and mental health outcomes. Finally, it is
unclear whether the present study results are generalizable to
adolescents from countries other than Norway with different
welfare systems. Therefore, research examining the effects of
worry about COVID-19 in other countries would be beneficial.

CONCLUSIONS

The current study enhances knowledge about the relationship
between different types of worries about COVID-19 and mental
health and life satisfaction among adolescents. Adolescents with
higher SES and higher perceived social support levels may be
more vulnerable to the association between high levels of worry
about COVID-19 and poorer mental health. Future studies
should monitor specific worries during the COVID-19 pandemic
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to reduce the risk of the development of mental health
problems related to the pandemic. In addition, this study helps
to inform therapeutic and prevention strategies that aim to
reduce adolescents’ worries about the COVID-19 pandemic
and its continuous influence on adolescent mental health and
life satisfaction.
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