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Abstract
This study examined associations of watching television, electronic games, computer uses with school stress, and satisfaction
among adolescents. Nationally representative data from 38 European and North American countries that participated in the
2014 Health Behaviour in School-aged Children (HBSC) survey were analysed. School stress and school satisfaction were
each assessed using a 4-point self-reported item and then dichotomised. Participants reported discretional time spent on
different screen-based activities. Of the 191,786 participants (age 13.6 [1.6] years; 51% girls), 35% reported high levels of
school stress, while 30% reported high satisfaction with their school. Multilevel multivariable logistic regression modelling
showed that adolescents reporting watching television >4 h/day (< 1 h/day as reference) had 31% higher odds of school stress
(OR 1.31;95% CI: 1.27-1.35) and 36% less odds of school satisfaction (OR 0.64; 95% CI: 0.62-0.67). Prolonged electronic
gaming (>4 h/day) increased the odds of school stress by 26% (OR 1.26; 95% CI: 1.22-1.30) and decreased the odds of school
satisfaction by 37% (OR 0.63; 95% CI: 0.61-0.65). Adolescents with prolonged computer use had 46% higher odds of school
stress (OR 1.46; 95% CI: 1.42-1.50) and 39% lower odds of school satisfaction (OR 0.61; 95% CI: 0.59-0.63). Association
estimates were more evident among younger adolescents than their older counterparts with no apparent gender differences.
Conclusion: Prolonged screen use, irrespective of type, was positively associated with school stress and inversely associated
with school satisfaction with high computer use showing the highest adverse associations. Prospective research is needed to
understand directionality and mechanisms of these relationships.

What is Known:

e Screen-based activities are adversely associated with various health and wellbeing indicators in adolescents..

o The relation between screen time and school-related outcomes is yet to understand fully.

What is New:

e Prolonged screen time is associated with increased school stress and decreased school satisfaction in adolescents.
o Computer use showed higher adverse associations than watching television or playing electronic games.
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home-schooling during coronavirus lockdowns become
clearer. Active participation in school-based activities and
having a sense of school connectedness is positively associ-
ated with better adolescent physical and mental health, as
well as intellectual developments [3—5], while experiences
of school-related stress are associated with poor psychologi-
cal wellbeing [5, 6]. One factor that is likely to be related to
both adolescent wellbeing and school stress is screen time.
Discretional screen time has been found to have negative
associations with academic performance [7-11], stress, and
depression among adolescents [12—14]. For many adoles-
cents, managing screen time has become a considerable
challenge in recent years; however, only a few studies have
explored population-level associations between recreational
screen time and school stress in adolescents.

Experiences at school are important for adolescent well-
being. A systematic review found that positive school expe-
riences (e.g., feeling physically and psychologically safe,
perceptions of school connectedness) were associated with
increased wellbeing and decreased mental health issues [5].
The review also reported that highly demanding academic
environments (e.g., expectations of high academic achieve-
ments) were associated with increased mental health con-
cerns and risk behaviours. Several studies included in the
review found that both age and gender varied in their asso-
ciations with experiences of stress and wellbeing at school.
A five-wave study of European and North American ado-
lescents found that perceived school pressure increased as a
function of age and gender but did not vary in any meaning-
ful way over time, with 11-year-olds experiencing the least
amount of school pressure, and 15-year-olds experiencing the
most [3]. In terms of gender, at age 11, girls reported signifi-
cantly less perceived school pressure than boys; however, by
ages 13 and 15, girls reported significantly more perceived
school pressure than boys of the same age and by age 15, girls
reported the highest perceived school pressure of all groups.

Similarly, several studies have examined the associations
between discretional screen time and adolescent wellbeing.
For example, one population-based study of US children and
adolescents aged 2—17 years found that after 1 h of screen use
per day, increased screen time was associated with decreased
wellbeing [15]. Similarly, a longitudinal study found that each
additional hour per day of watching television was associated
with a 36% higher odds of reporting depressive symptoms
[16]. A population-level study also found that adolescents who
participated in extracurricular activities (e.g., sports) were less
likely to engage in recreational screen-based activities than
their peers who did not engage in extracurricular activities
[17]. Discretional screen-based activity was also found to be
arisk factor for lower satisfaction with life and decreased opti-
mism, with screen time > 2 h/day associated with increased
symptoms of anxiety and depression, and decreased wellbe-
ing. This study also found that gender interacted with screen
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time and wellbeing outcomes [17]. Similar to the associations
between school stress and wellbeing, the inverse relationship
between screen time and life satisfaction appears to be signifi-
cantly more pronounced for girls compared to boys [16, 17].
However, these studies are based on a single country and/or
use non-representative small samples to investigate wellbeing
outcomes without differentiating between different types of
screen use. To date, there are no studies that have proposed
a directional framework for the specific interaction of screen
time, school stress, and mental health in adolescents; however,
the available evidence does suggest that screen time may be
both a cause and a consequence of school stress and its poten-
tial effect on mental health. That is, excessive screen time
may lead to poorer grades, decreased school engagement, and
subsequently increased depression and anxiety, but an equally
plausible pathway model would suggest that the experience
of school stress and/or mental health concerns trigger avoid-
ant coping mechanisms such as increased screen time. Using
a large-scale nationally representative sample of adolescents
across 38 counties, this study aimed to explore the associa-
tions of discretional screen time with school stress and school
satisfaction.

Materials and methods
Study sample

Data were from 38 countries that participated in the 2014
Health Behaviour in School-aged Children (HBSC) survey,
which is a repeated cross-sectional survey aimed at moni-
toring adolescent health and wellbeing in Europe and North
America [18]. The school-based data collection is completed
every 4 years from a nationally representative sample of 11-,
13-, and 15-year-old adolescents in participating countries.
The HBSC uses a stratified random cluster sampling design.
Participants provide self-report data by anonymously com-
pleting a questionnaire that includes a range of items on
health indicators and related behaviours [18]. Of the 41
countries participated in the 2014 HBSC, three did not col-
lect data on outcomes or study factors, and hence the analyti-
cal sample was based on 38 countries. Survey administrators
in each country received ethics approval from an appropriate
regulatory body, and informed consent was obtained from
participants and a parent or guardian.

Outcome measures

School stress was measured by a single item: “How pres-
sured do you feel by schoolwork?” with four response
options: (1) not at all, (2) a little, (3) some, and (4) a lot.
This measure has been validated in several countries and
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included in other validated subscales measuring school
pressure [19]. Answers were dichotomised as ‘stressed due
to school pressure’ (responses 3, 4) versus ‘not stressed’
(responses 1, 2) [20]. School satisfaction was assessed using
a single item: “How do you feel about school at present?”
with four response options: (1) I like it a lot, (2) I like it a
bit, (3) I don’t like it very much, and (4) I don’t like it at
all. Answers were dichotomised as ‘highly satisfied with the
school’ (response 1) and ‘not high’ (responses 2, 3, 4) [20].

Study factors

Discretional time spent on screen-based activities was
assessed using three self-reported items: (i) “About how
many hours a day do you usually watch television (including
DVDs and videos) in your free time?”, (ii) “About how many
hours a day do you usually play games on a computer or
games console (PlayStation, Xbox, GameCube, etc.) in your
free time?”, and (iii) “About how many hours a day do you
usually use a computer for chatting on-line, internet, email-
ing, homework etc. in your free time?”. Responses included
nine options: none at all, 0.5 h/day, 1 h/day, 2 h/day, 3 h/day,
4 h/day, 5 h/day, 6 h/day, and >7 h/day. These items have
acceptable test—retest reliability [21]. For each screen use,
response options were collapsed into five categories: <1 h/
day, > 1-2 h/day, > 2-3 h/day, > 3—4 h/day, and >4 h/day. For
sensitivity analyses, each screen time was categorised into
three groups: 0-2 h/day, >2—4 h/day, and >4 h/day.

Covariates

Sociodemographic covariates included age and gender (girls/
boys). Individual-level socioeconomic status was measured
with the Family Affluence Scale [FAS; 22], which is a com-
posite score based on items that assess the households’ own-
ership of number of cars and computers, bedroom sharing,
and number of family holidays in the past year. Body mass
index (BMI) was derived from self-reported height and
weight, which was converted into BMI z-scores using the
WHO Child Growth Standards. Participants also reported
the number of days in the past week that they participated in
moderate-to-vigorous physical activities for at least 60 min
[23]. These covariates were selected based on their plausible
connection to the outcome measures of interest.

Statistical analyses
Missing values for the study factors and covariates ranged

from 0.8% (age) to 19% (BMI) (Table 1). To minimise
biases due to the missingness, we implemented multiple

imputations by chained equations (MICE). We chose 20
imputations based on the rule that the number should be
at least as large as the percentage of missing data [24]. The
imputed descriptive statistic values closely matched the
observed values.

Descriptive statistics of outcome measures and study fac-
tors were computed for each participating country. Propor-
tions of adolescents reporting high school stress and school
satisfaction were computed for different types of screen use.
To estimate the associations, we conducted multilevel logis-
tic regression modelling that considered the nested struc-
ture of the data: participating students were nested within
schools, and schools were nested within counties. All mod-
els were adjusted for age, gender, BMI z-scores, FAS, and
physical activity. To avoid issues of multicollinearity among
different screen types, separate model was constructed for
each screen time. The analyses were replicated across gender
and different age groups. Finally, we conducted sensitivity
analyses using different categories of each screen type to
examine whether different categorisations had any impact
on results. We conducted multilevel modelling using the
runmlwin command via Stata v17SE (StataCorp, USA). The
association estimates are presented in the form of odds ratio
(OR) and their 95% confidence interval (CI).

Results

Table 1 presents descriptive statistics of the analytical sam-
ple (n=191,786). The mean age of study participants was
13.6 (SD 1.6) years and 51% were girls. Over a third (35%)
of adolescents reported high level of school stress with more
girls reporting that they were stressed than boys (38.0% vs.
32.3%). About 30% of adolescents were highly satisfied with
their school with more girls being satisfied than boys (31.8%
vs. 27.3%). The percentage of adolescents reporting over
2 h/day of screen time was 54.3% for watching television,
38.4% for electronic games, and 44.6% for computer use.
Country-level descriptive statistics of the study sample are
presented in Supplementary Table S1.

Proportion of adolescents reporting high levels of school
stress increased with the increase of each screen type with
computer use showing the most evident upward trend
(Fig. 1A). For example, 29% of adolescents with computer
use < 1 h/day reported school stress while this percentage
was 44% for adolescents with computer use >4 h/day. Figure
1B shows that school satisfaction decreased monotoni-
cally with the increase of each screen type with comparable
downward trends. For example, school satisfaction was 34%
for adolescents with electronic games <1 h/day and 22% for
electronic games >4 h/day.

As shown in Table 2, more screen use was likely to
increase the odds of reporting school stress and decrease
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Table 1 Description of study sample from 38 countries, HBSC 2014
(n=191,786)

Characteristics
Mean (SD)
Age (years)* 13.58 (1.63)
Body mass index (BMI)® 19.60 (3.51)
Physical activity > 60 min (days/week)‘ 4.18 (2.06)
Percentage
Age group
11-year-olds 28.70
13-year-olds 34.97
15-year-olds 35.57
Missing 0.76
Girls 50.94
Watching television
<1 h/day 22.63
> 1-2 h/day 23.02
>2-3 h/day 23.45
>3-4 h/day 15.02
>4 h/day 15.87
Missing 0.01
Electronic games
<1 h/day 42.11
> 1-2 h/day 19.51
>2-3 h/day 16.03
>3-4 h/day 8.67
>4 h/day 13.67
Missing 0.01
Computer use
<1 h/day 36.25
>1-2 h/day 19.17
>2-3 h/day 15.69
>3-4 h/day 10.29
>4 h/day 18.59
Missing 0.01
Family Affluence Scale
Q1 24.60
Q2 33.73
Q3 16.08
Q4 19.14
Missing 6.45
Stressed due to school pressure 35.18
Satisfied with the school 29.58

SD standard deviation, Qi it quartile
Missing values: *.8%; ®19.0%; 2.2%

the odds of reporting school satisfaction, suggesting some
form of dose dependence. Adolescents who reported watch-
ing television >4 h/day (<1 h/day as reference) had 31%
higher odds of reporting school stress (OR 1.31; 95% CI
1.27-1.35). Odds of reporting school stress were 26% higher
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for adolescents who played electronic games >4 h/day (OR
1.26; 95% CI 1.22-1.30). High computer use was associated
with school stress with odds being 32% higher for using
computer >3-4 h/day (OR 1.32;95% CI 1.28-1.37) and 46%
higher for using >4 h/day (OR 1.46; 95% CI 1.42-1.50).
Compared to watching television < 1 h/day, odds of report-
ing school satisfaction were 36% lower for adolescents who
watched television >4 h/day (OR 0.64; 95% CI 0.62-0.67).
Similarly, playing electronic games >4 h/day had reduced
the odds of school satisfaction by 37% (OR 0.63; 95% CI
0.61-0.65) and the odds were reduced by 39% for using
computers >4 h/day (OR 0.61; 95% CI 0.59-0.63).

When examining the associations for school stress across
age groups (Fig. 2), the association estimates were evident
for adolescents aged 11-year-olds across all screen types
with 60% higher odds for watching television >4 h/day
(OR 1.60; 95% CI 1.50-1.71), 68% higher odds for playing
electronic games >4 h/day (OR 1.68; 95% CI 1.57-1.80),
and 73% higher for using computers >4 h/day (OR 1.73;
95% CI 1.61-1.85). The respective estimates for prolonged
use (>4 h/day) were moderate for adolescents aged 13-year-
olds with 32% higher odds for watching television (OR 1.32;
95% CI 1.25-1.40), 32% higher odds for playing electronic
games (OR 1.32; 95% CI 1.26-1.39), and 50% higher odds
for using computers (OR 1.50; 95% CI 1.43-1.57). However,
the estimates were marginal for adolescents aged 15-year-
olds. Association estimates for school satisfaction were evi-
dent for 11- and 13-year-old adolescents, while estimates
were moderate for 15-year-olds. Modelling of various screen
types across gender showed no notable differences in the
association estimates (Fig. 3).

Sensitivity analyses with different thresholds used to
define the screen time categories produced similar results
without meaningful changes (Table S2). Considering <2 h/
day as reference, each screen type was positively associated
with school stress and adversely associated with school sat-
isfaction in a dose-dependent manner.

Discussion

Using a large nationally representative sample of adoles-
cents from 38 European and North American countries, we
found that, regardless of the type of screen use (i.e., watch-
ing television, electronic gaming, or computer use), higher
recreational screen time is associated with increased school
stress and decreased school satisfaction among this adoles-
cent population, with some evidence for dose-responsiveness.
The results of the present study generally build on the
previous findings on the screen use and psychological well-
being relationships [12—14]. The unfavourable associations
between screen time and school stress or satisfaction among
younger adolescents compared to their older counterparts
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Fig. 1 Percent distribution of [A]
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shown in our study indicate that prolonged screen time may
be more detrimental among younger adolescents. However,
there were no apparent gender differences in the associations
between screen time and school stress or satisfaction.

Our study showed that more time spent in front of a
screen, starting from 1 h/day, was positively associated with
school stress, and inversely associated with school satisfaction.
This study also provides evidence on dose-responsiveness
between screen time and school stress or satisfaction,
building on the recent evidence between screen time and
different health outcomes including life satisfaction and
psychosomatic complaints [25]. Our study had a specific
emphasis on school-related outcomes (i.e., school stress or
satisfaction) given that the age group studied (11-15 years)
is a unique period of life where individuals make crucial
developmental transitions from childhood to adolescence
[26]. During adolescence, schools and peers become major
environmental and social constructs as adolescents spend
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most of their time in schools. Our study showed detrimental
associations of different screen types with varying school-
related outcomes among adolescents during the formative
years developmentally and socially. The proportion of stu-
dents feeling stressed about school was already high (35%)
while feeling satisfied was already low (30%) in our sample,
and given the dose-responsiveness between screen time and
school-related outcomes, it is important to understand the
underlying causal pathway as the relationships could well
be bi-directional [27].

In our study, the most apparent association was
observed among the youngest group (11-year-olds) and the
association became trivial with older age. Just as screen
use may vary between age groups, sources for school stress
and satisfaction may differ by age groups. For example,
typically around age 11 the transition from primary (ele-
mentary) school to secondary (high) school occurs, often
resulting in a tumultuous upheaval of friendships, habits,
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Table 2 Multilevel logistic regression estimates of associations of
watching television, electronic gaming, and computer use with school

stress and school satisfaction among adolescents, HBSC 2014

School stress

School satisfaction

aOR (95% CI) aOR (95% CI)
Watching television
<1 h/day” 1.0 1.0
> 1-2 h/day 1.04 (1.01, 1.08) 0.88 (0.86,0.91)
>2-3 h/day 1.08 (1.04, 1.11) 0.82 (0.80, 0.85)
3—4 h/day 1.16 (1.12, 1.19) 0.68 (0.66, 0.71)
>4 h/day 1.31(1.27, 1.35) 0.64 (0.62, 0.67)
Electronic gaming
<1 h/day” 1.0 1.0
> 1-2 h/day 1.04 (1.01, 1.07) 0.91 (0.89, 0.94)
>2-3 h/day 1.09 (1.06, 1.13) 0.72 (0.70, 0.75)
>3-4 h/day 1.14 (1.10, 1.19) 0.67 (0.64, 0.69)
>4 h/day 1.26 (1.22, 1.30) 0.63 (0.61, 0.65)
Computer use
<1 h/day” 1.0 1.0
> 1-2 h/day 1.09 (1.06, 1.12) 0.88 (0.86, 0.91)
>2-3 h/day 1.23 (1.19, 1.27) 0.76 (0.74, 0.79)
>3-4 h/day 1.32(1.28, 1.37) 0.64 (0.62, 0.67)
>4 h/day 1.46 (1.42, 1.50) 0.61 (0.59, 0.63)

Adjusted for age, sex, BMI z-scores, physical activity, and Family

Affluence Scale

aOR adjusted odds ratio, CI confidence interval

“Reference category

School stress by screen type: 11-year-olds

OR of school stress
1 11 12 13 14 15 16 17 1.8
N S

School stress by screen type: 13-year-olds

OR of school stress
1 11 12 13 14 15 16 1.7 18
e S M S

and school-based self-efficacy [28, 29]. It is possible that
young children use screen time to cope with changes and
transitions, a way to ‘escape’ the stress of navigating a
new and possibly daunting school climate. As they begin
to settle into a new school routine, the need to cope with
changes is likely to decrease and, as such, reliance on
screen-based escapism may also decrease [30]. Alterna-
tively, adolescence is an important transition phase that
connects childhood to adulthood, marked by significant
changes in multiple layers of physical, psychological, and
social aspects [26]. With increasing age, stress tends to
increase [31] and social forces that influence and shape
their values and norms also changes from parents and the
home environment to peers and teachers within the school
environment [32]. Given that older adolescents may expe-
rience increasing stress due to forces such as peer pressure,
romantic relationships, and school performance [33], their
stressors may stem from social and familial sources, with
screen time seeming to be less of a source of stress or
anxiety as children move into adolescence. Future research
could aim to incorporate broad aspects of socio-emotional
stress, as well as school stress and discretional screen time
when assessing adolescent psychological wellbeing.

The findings of this study can have several public health
implications. Given the large proportion of students were
being stressed or not satisfied with school, and their links
with high screen time, activities during recreational time

School stress by screen type: 15-year-olds
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Fig.2 Multilevel logistic regression estimates of associations of
watching television, electronic gaming, and computer use with school
stress and satisfaction among adolescents by age group, HBSC 2014.
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Electronic games

Computer use Watching television Electronic games Computer use

ST: 0 0-1 h/day, 1> 1-2 h/day, 2>2-3 h/day, 3 >3-4 h/day, 4>4 h/
day. Each model was adjusted for age, BMI z-scores, physical activ-
ity, and Family Affluence Scale
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Fig.3 Multilevel logistic regression estimates of associations of
watching television, electronic gaming, and computer use with school
stress and satisfaction among adolescents by gender, HBSC 2014.

could be effective points of intervention. First, encouraging
students to explore healthy activities as alternatives to screen
time, especially those that have social, physical, and men-
tal health benefits, could be facilitated, at least in part, by
schools [17]. At home, strategies could include collaboration
with family members to create a non-screen-based leisure
environment. Second, currently existing sedentary behaviour
guidelines recommend limiting recreational screen time to
no more than 2 h per day. The high recreational time spent
on each screen type indicates that participating adolescents
far exceed the total screen time recommendation. As digital
screens have become an integral part of youth’s daily life,
revisiting the screen time recommendations for a more bal-
anced approach with current reality is a demand of time. At
the global level, mental health issues related to the excessive
screen-based activities, colloquially known as technophobia
or nomophobia [34], are increasing [35]. As such, public
health strategies and recommendations should continuously

School stress by screen type: Girls

OR of school stress
1.3
1
——e—
—e—
—e—
e

| b

T T T T T T T T T T T
sT: 0 1 2 3 4 0 1 2 3 4
Watching television Electronic games

T T T T
1 2 3 4
Computer use

o-e

School satisfaction by screen type: Girls

~ - @ @ A g

OR of school satisfaction

T T T T T T T T T T T T T T T T

sT: 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Watching television Electronic games Computer use

ST: 0 0-1 h/day, 1> 1-2 h/day, 2>2-3 h/day, 3>3-4 h/day, 4>4 h/
day. Each model was adjusted for age, BMI z-scores, physical activ-
ity, and Family Affluence Scale

encourage young people to use screen-based devices in mod-
eration, particularly during their free time, and replace them
by physical activity.

Our study includes a large sample of adolescents
(n=191,786) from 38 countries. We used multilevel regres-
sion modelling considering the nested structure of the data;
therefore, potential school- and country-level differences in
the association estimates are assumed to be appropriately
managed for precision. However, some limitations should be
noted. Single-item assessment of school stress and satisfac-
tion might not have captured the real constructs. Data used
in this study were collected during 2013/2014 and may not
reflect rapidly changing contemporary screen media land-
scape, which may be dominated by increased use of social
media and communication technologies. The mechanisms
linking adolescent behaviours and psychological wellbe-
ing are likely to be complex and change over time. Future
elaboration of the mechanisms between behavioural and
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psychological wellbeing indicators beyond associations is
warranted. Lastly, we used self-reported, cross-sectional
data; therefore, temporality cannot be established. How-
ever, given the use of large-scale, nationally representative
samples from 38 high-income countries, results could be
generalisable to those countries included in the analysis.

Conclusion

The present study found dose-dependent relationships
between recreational screen time and both school stress
and school satisfaction in adolescents. A strong age differ-
ence was found, whereby the associations were stronger for
younger children, and decreased gradually with age. Several
recommendations for intervention opportunities are noted,
particularly within the school and home environments.
Prospective research is warranted to evaluate the complex
nature of adolescent wellbeing with respect to both school
stress and contemporary screen time (e.g., social media) and
establish directionality of the relationships.
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