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Abstract

Introduction: Youth media guidelines in Canada and the United States recommend that
bedrooms should remain screen-free zones. This study aims to verify whether bedroom
screens at age 12 years prospectively predict academic and social impairment by age
17 years.

Highlights
Methods: Participants were from the Quebec Longitudinal Study of Child Development
birth cohort (661 girls and 686 boys). Linear regression analyses estimated associations
between having a bedroom screen (television or computer) at age 12 years and self-
reported overall grades, dropout risk, prosocial behaviour and likelihood of having
experienced a dating relationship in the past 12 months at age 17 years, while adjusting
for potential individual and family confounding factors.

e Previous research has shown, and
child and adolescent media guide-
lines recommend, that screens should
be kept out of private zones. Early
childhood bedroom screen exposure
is associated with developmental
and health risks, including slower
language acquisition, lower socia-
bility and emotional distress in
later childhood.

¢ Using a prospective-longitudinal birth
cohort of 661 girls and 686 boys
born at a time when screen expo-
sure was less complex, we found
that having a bedroom television
or computer in early adolescence

Results: For both girls and boys, bedroom screens at age 12 years predicted lower over-
all grades (B = —2.41, p <0.001 for boys; —1.61, p < 0.05 for girls), higher dropout risk
(B = 0.16, p < 0.001 for boys; 0.17, p < 0.001 for girls) and lower likelihood of having
experienced a dating relationship (B = —0.13, p < 0.001 for boys; —0.18, p < 0.001 for
girls) at age 17. Bedroom screens also predicted lower levels of prosocial behaviour
(B = —0.52,p<0.001) at age 17 years for boys.

Conclusion: The bedroom as an early adolescent screen-based zone does not predict
long-term positive health and well-being. Pediatric recommendations to parents and
youth should be more resolute about bedrooms being screen-free zones and about

unlimited access in private exposures in childhood.

Keywords: bedroom screens, private access, adolescent health, adolescent development,

academic adjustment, social adjustment

predicted academic and social risks
in later adolescence, likely from
overexposure in terms of time and
content.

Introduction

School-aged youth screen exposure has
increased in recent years.! Technology is
rapidly evolving, and with the burgeoning
emergence of portable devices, the times
and spaces in which youth can use screen
media are multiplying. Most children and
teens now spend more than twice the time
recommended for daily exposure to leisure

screen media.> Guidelines have been
established by the American Academy of
Pediatrics (AAP) and Canadian Pediatric
Society (CPS). These commonly recom-
mend no exposure prior to age 2 years,
less than one hour before age 5 years and
less than two hours for school-aged
youth.>* From middle school onward, the
time spent on screens creates a time debt
for other enriching developmental activities

that shape human capital prospects for
social and occupational functioning.’

AAP and CPS media-use guidelines also
advise parents and youth to designate
media-free zones at home.>* Screen place-
ment in a private space such as the bed-
room creates solitary and unsupervised
accessibility.® With private access, children
are more likely to socialize in person less
and to study less.”
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Previous studies have established associa-
tions between childhood bedroom screen
access and increased overall screen time.!”8
In fact, private screen access is associated
with greater time spent in one’s bedroom,
and thus more isolation and greater screen
use.’ Recent studies and literature reviews
of both cross-sectional and longitudinal
studies of children and adolescents of
varying ages highlight links between dif-
ferent types of screen exposure, lower lev-
els of prosocial behaviour and less optimal
academic performance.!*!? Compared with
those having no screens at all, children
and adolescents who have a television,
computer or video game system in their
bedroom are at higher risk of adiposity
and inadequate sleep.®!*'* However, not
much is known about the link between
bedroom media in adolescence and social
and academic functioning.

Both the time spent viewing screens and
the content viewed may have an impact
on children’s development and later lives.
According to the time displacement hypoth-
esis, time spent on screens represents time
not invested in other, more enriching
activities, such as in-person socializing
and doing homework.”!>1¢ The content
hypothesis states that exposure to violent
and inappropriate content, which may
increase with private screen access, impairs
the development of prosocial behaviour.’
The ability to empathize is a crucial socio-
emotional skill that promotes creation of
positive social ties.!” Engaging in a dating
relationship also represents an important
developmental task of adolescence.!® Finally,
graduating from high school represents an
important milestone as well, and thus rep-
resents a pillar for later social and eco-
nomic success.!$-20

Some of the existing literature on screen
exposure and youth development contains
some methodological challenges that weaken
interpretations.?! First, the risks associated
with private screen access in early adoles-
cence have scarcely been examined, and
its relationship with social and academic
functioning in later adolescence remains
unclear. Private access emerges as a mea-
sure that potentially provides more infor-
mation about the nature of content and
experiences of teenagers with screens, in
comparison to self-reported screen time
measures, which are susceptible to meth-
odological challenges.”

Second, many studies have been plagued
by omitted variable bias. Given their lim-
ited control over pre-existing and poten-
tially concurrent factors, cross-sectional
designs, representing the majority of stud-
ies on risks associated with adolescent
screen media exposure, fail to properly
isolate the distinct contributions of screen
exposure and private access.?*? Therefore,
a study using a prospective-longitudinal
design on bedroom screen access in early
adolescence that would consider compet-
ing explanations for associations promises
better confound control than cross-sectional
designs.?*

Third, because girls and boys uniquely
experience risk and protective factors due
to distinct biological and contextual influ-
ences, sex-stratified analysis represents a
more revealing approach in comparison to
controlling for sex. It allows us to high-
light later gender-based differences in aca-
demic and social adjustment in relation to
earlier private access experience, and can
stimulate our understanding of the dynam-
ics of such differences.?

Using data from the Quebec Longitudinal
Study of Child Development (QLSCD;
described later) birth cohort, we exam-
ined the association between bedroom
screen access in later childhood and aca-
demic and social adjustment in the high
school senior year. More specifically, we
aimed to examine whether having a bed-
room television or computer at age 12 years
predicts subsequent self-reported academic
and social adjustment by age 17 years. We
controlled for pre-existing individual and
family characteristics that could confound
these prospective associations, especially
overall screen media use at age 12. Boys
and girls were treated separately in our
analyses. We expected that having a
screen-free bedroom would subsequently
predict indicators of academic and social
flourishment.

Methods

Participants

The QLSCD* is coordinated by the Institut
de la statistique du Québec, and originates
from a randomly selected, stratified sam-
ple of 2817 infants born between 1997 and
1998 in Quebec, Canada. The main objective

of the QLSCD was to provide data on typi-
cal development in children.

Children were selected using the prov-
ince’s birth register. Of the original selec-
tion, 697 children were deemed ineligible
for one of the following reasons: being a
twin; having First Nations status; being
untraceable at the time, mostly due to
incorrect contact details; refusing to par-
ticipate. The baseline sample, represent-
ing 75% of the eligible target population,
comprised 2120 infants followed up annu-
ally from age 5 months throughout child-
hood. Of these, 39% were firstborn children.

For each follow-up, informed consent was
obtained from parents, teachers and chil-
dren when applicable. Participants were
included in this study if they had com-
pleted child reports on having a bedroom
television and computer in the 2010 survey,
when they were aged 12 years (n = 1347
out of 2120). Predictor variable data were
collected for 661 girls and 686 boys, thus
creating our subsample for analysis.
Outcome variables, based on quality and
availability, were measured at age 17 years.

Measures

Predictor variable: early adolescence
bedroom television and/or computer

(age 12 years)

Participants were asked, in two distinct
questions, if they had (1) a television and
(2) a computer in their bedroom. Explor-
atory analysis revealed similar effects of
both variables on psychosocial outcomes.
Therefore, we combined answers to both
questions to create a variable for which
0 = no to both questions (54.2 valid %),
and 1 = yes to having a television and/or
a computer in the bedroom (45.8 valid %).

Outcomes variables: academic achievement
and positive relations indicators (age

17 years)

Overall grades

In the spring of the school year, partici-
pants were asked their overall average in
all school subjects. This was a discrete
variable, for which participant answers
ranged from 0 to 100.

Dropout risk

We used a variable based on the typology
of dropout risk as described by Fitzpatrick
et al.,"” comprising seven items; a higher

* Data compiled from the final master file ‘E1-E20’ from the Quebec Longitudinal Study of Child Development (1998-2017), © Gouvernement du Québec, Institut de la statistique du Québec.
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score corresponds to a higher risk of drop-
ping out. Items assessed school delay, per-
formance and engagement: (1) During
this school year, what is your average
mark in English Language?; (2) During
this school year, what is your average
mark in mathematics?; (3) Have you ever
repeated an entire school year?; (4) Do
you like school?; (5) In terms of your
school marks, how would you rate your-
self compared with other students of your
age at your school?; (6) How important is
it for you to get good marks?; and
(7) Based on your own wishes, how far do
you plan to go in school?

The original variable also includes a spe-
cific category for youth who did not attend
school in the past school year (based on
the age of the youth in the cohort, they
could not be more advanced than the fifth
and final year of high school in Quebec).
We created from this variable one with
3 categories: 0 = below median; 1 = above
median; 2 = actual dropout (did not attend
school that year).

Prosocial behaviour

Results of the following seven items were
summed: (1) When someone got hurt, I
didn’t hesitate to help them; (2) When
someone made a mistake, I felt sorry for
them; (3) When I witnessed an argument,
I tried to stop it; (4) When someone
spilled or broke something, I offered to
help clean it up; (5) I helped people
around me when they were having diffi-
culty; (6) I readily shared my belongings
with others; (7) T was kind to younger
children. Each item explored the tendency
to kindness, empathy, sharing and caring.
Sums were then recoded to show a score
from 0 to 10. Higher scores meant more
reported prosocial behaviour.

Recent dating relationship

For this variable, we used answers to only
one question; participants self-reported
whether they had had at least one boy-
friend or girlfriend in the past 12 months
(0 = yes; 1 = no).

Childhood individual and family control
variables (ages 5 months to 12 years, risk
category = 1, no risk = 0)

“Individual characteristics” included tem-
perament problems, early neurocognitive
skills and self-reported screen time.

Temperament problems were assessed at

age 1.5 years, reported by parents answer-
ing six questions regarding difficult and
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unpredictable temperament: (1) How easy
or difficult is it for you to calm or appease
[first name] when he/she is upset?; (2) On
average, how many times per day does
[first name] become restless and irritable,
whether for a short or a long time?; (3) In
general, to what extent does he/she cry or
fidget?; (4) How easily is he/she upset?;
(5) How changeable is [first name]’s
mood?; (6) Please rate the general degree
of difficulty that [first name] may present
for the average parent. These six items
were summed (above median = 1).

Early neurocognitive skills were evaluated
at age 2 years, using an imitation sorting
task that assesses attention and working
memory, and is predictive of later aca-
demic achievement (below median = 1).?

Self-reported screen time was assessed at
age 12 years, using weekly hours of televi-
sion, internet, computer and video game
exposure (above median = 1).

“Family background characteristics” included
six measures. Maternal education was
assessed when the child was aged 5
months (high school diploma or less = 1).
Self-reported maternal depressive symp-
toms were assessed at age 5 months and
scored on an abridged version of the
Center for Epidemiologic Studies Depression
Scale (13 items; above median = 1).*
Parental antisocial behaviour during ado-
lescence and adulthood was assessed at
age 5 months using a composite score
from mother and father responses to the
National Institute of Mental Health
Diagnostic Interview Schedule (higher
scores correspond to more parental antiso-
cial behaviour and correlate with social
and occupational impairment; above
median = 1). Parent-reported family dys-
function was assessed at age 1.5 years,
using nine items from the McMaster
Family Assessment Device (lower scores
reveal that a family is functional; above
median = 1).%® Family configuration was
assessed at age 2 years (nuclear = 0, non-
nuclear = 1). Finally, family income was
also assessed at age 2 years using Statistics
Canada’s low-income cut-off of that year
(0 = not low income, 1 = low income).

Data analysis

In this study, we examined long-term pro-
spective linear associations using ordinary
least squares multiple regression in SPSS
Statistics, version 26 (IBM Corp., Armonk,
NY, US), stratified by sex. Indicators of

academic achievement and positive rela-
tions at age 17 years were regressed on
having a bedroom television and/or com-
puter at age 12 years. To reduce the possi-
bility of omitted variable bias and competing
explanations, we controlled for pre-existing
and concurrent child and family charac-
teristics that could influence the predictor
or outcome variables. As with any longi-
tudinal study, incomplete data required an
attrition analysis to compare the partici-
pants with varying incomplete data on
control variables to participants with com-
plete data on control variables from our
sample.

With SPSS, using a stochastic algorithm,
incomplete observations were imputed
based on available complete data on con-
trol and outcome variables, generating
multiple imputed datasets that are copies
of the original complete data. The algo-
rithm generates slightly different values
for each imputed measure across the mul-
tiple datasets. The additional variance
caused by differences in imputed values
between the various copies reflects the
uncertainty of the imputation and is added
as a correction to the imputation. Our
analyses were conducted with five imputed
datasets, as is generally recommended.*®

Results

Table 1 provides descriptive statistics for
the predictor and all outcomes and control
variables. Almost half of boys and girls, at
age 12, had a television or a computer in
their bedroom, or both. Thirty-nine per-
cent of boys and 43.7% of girls were born
to mothers with a high school diploma or
less education. More than one-fifth of the
sample (21.1% for boys and 22.8% for
girls) lived in a non-nuclear family by age
2, and, at the same age, more than 15%
(16.3% of boys and 19.8% of girls) were
from low-income families.

As for the outcome variables, all mea-
sured at age 17, the average grades were
in the upper seventies for both boys
(78.73%) and girls (77.36%). Fewer boys
(38.5% above median and 8.5% actual
dropouts) than girls (42.8% above median
and 9.2% actual dropouts) were in the
risk categories for the dropout variable.
Average scores for prosocial behaviour
were lower for boys (6.99) than for girls
(7.07), and more boys (76.1%) than girls
(69.7%) declared they had not been in
any dating relationship in the past
12 months.
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TABLE 1

Descriptive statistics for predictor, outcomes and control variables

Predictor (age 12)
Bedroom screens
1 =yes
Outcomes (age 17)
Overall grades
Dropout risk
0 = below the median
1 = above the median
2 = actual dropout
Prosocial behaviour
Recent dating relationship
1=no
Control variables
Temperament problems (age 1.5 y)
1 = above the median
Early neurocoghnitive skills (age 2 y)
1 = below the median
Screen time (age 12 y)
1 = above the median
Maternal education (5 mo)
1 = high school diploma or less
Maternal depressive symptoms (5 mo)
1 = above the median
Parents’ antisocial history (5 mo)
1 = above the median
Family dysfunction (age 1.5y)
1 = above the median
Family configuration (age 2 y)
1 = non-nuclear
Family income (age 2 y)

1=low

Boys Girls
D) rapes 49 Kange (D riles ) anee
_ 45.3 — — 46.3 =
78.73 (6.78) = 50-96 77.36 (7.65) = 45-100
_ 53.1 — — 48.0 —
— 38.5 — — 42.8 =
—_ 8.5 — — 9.2 =
6.99 (1.92) = 0-10 7.07 (1.92) = 0-10
— 76.1 — — 69.7 =
—_ 51.5 — — 48.9 =
— 40.2 — — 42.7 =
— 453 — — 51.0 =
—_ 39.8 — — 43.7 =
— 42.1 — — 47.2 =
— 47.4 — — 47.8 =
— 56.1 — — 59.3 =
— 21.1 — — 22.8 =
— 16.3 — — 19.8 =

Abbreviations: M, mean; mo, months; SD, standard deviation; y, years.

Notes: Analyses corrected for attrition bias. Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998-2015), © Gouvernement du Québec,

Institut de la statistique du Québec.

Table 2 documents the relationship between
the pre-existing controls and having a
bedroom television and/or computer at
age 12 years. For boys, only maternal edu-
cation when the child was aged 5 months
(B = 0.15, p < 0.001) predicted a higher
probability of having a screen in the bed-
room at age 12 years. For girls, higher
levels of temperament problems at age
1.5 years (B = 0.08, p < 0.05) predicted a
higher probability of having a bedroom
screen at age 12 years. Also, having a
mother who did not have more than a
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high school diploma when the child was
aged 5 months (B = 0.16, p < 0.001) and
who showed higher levels of depressive
symptoms (B = 0.10, p < 0.01) predicted a
higher probability of having a television
and/or computer in the bedroom at age
12 years. Non-nuclear family configura-
tion (B = 0.11, p < 0.05) also predicted a
higher probability of having a bedroom
screen at age 12 years for girls.

Table 3 reports the relationship between
having a bedroom screen in late childhood

and subsequent academic and social indi-
cators at the end of adolescence. For boys,
having a bedroom television and/or com-
puter at age 12 years predicted lower aver-
age grades (B = —2.41, p <0.001), higher
dropout risks (B = 0.16, p < 0.001), lower
levels of prosocial behaviour (B = —0.52,
p < 0.001) and lower chances of declaring
having been in a dating relationship in the
past 12 months (B = —0.13, p <0.001) at
age 17 years. For girls, it predicted lower
average grades (B = —1.61, p < 0.05),
higher dropout risks (B = 0.17, p < 0.001)

Vol 44, No 2, February 2024




TABLE 2
Unstandardized regression coefficients (with standard errors) reflecting the adjusted
relationship between baseline child and family characteristics between ages
5 months and 2 years and having a bedroom television and/or computer at age 12

Bedroom screens (at age 12 years)

Boys (SE) Girls (SE)

Temperament problems (age 1.5y) 0.01 (0.04) 0.08 (0.04)"
Early neurocoghnitive skills (age 2 y) 0.04 (0.04) 0.003 (0.04)
Maternal education (5 mo) 0.15 (0.04)™ 0.16 (0.04)™
Maternal depressive symptoms (5 mo) 0.03 (0.04) 0.10 (0.09)"
Parents’ antisocial behaviour (5 mo) 0.003 (0.04) 0.002 (0.04)
Family dysfunction (age 1.5 y) 0.02 (0.04) —0.01 (0.04)
Family configuration (age 2 y) 0.01 (0.05) 0.11 (0.05)"
Family income (age 2 y) 0.10 (0.06) 0.09 (0.05)
Adjusted R? 0.03"" 0.07""

Abbreviations: mo, months; SE, standard error; y, years.

Notes: Analyses corrected for attrition bias. Data were compiled from the final master file of the Québec Longitudinal Study of
Child Development (1998-2015), © Gouvernement du Québec, Institut de la statistique du Québec.

p<0.05
*p<0.01
**p <0.001

and lower chances of declaring having
been in a dating relationship in the past
12 months (B = —0.18, p < 0.001) at age
17 years.

Discussion

In the past decade, portable devices have
invaded homes, making screen media
more available than ever. In this context,
pediatric societies have stated that there
should be screen-free zones in homes,
especially in bedrooms.??® In our sample,
almost half of boys and girls had a tele-
vision or computer in their bedroom when
they were aged 12 years, in 2009/10. This
was prospectively associated with aca-
demic and social impairment five years
later. Our study suggests that private
access to screens in childhood forecasts
lower human and social capital by the end
of adolescence. This can have notable risks
associated with access and control over
health and wealth in later adulthood.?*

More specifically, by age 17 years and
compared with adolescents without bed-
room screens at age 12 vyears, private
access predicted decreases in self-reported
overall grades, increases in dropout risk
and lower likelihood of having dating
experiences in the past 12 months. We
also observed decreases in propensity
toward kindness, empathy, sharing and
caring behaviours among boys with bed-
room screens. Considering that these

Vol 44, No 2, February 2024

findings were adjusted for potential indi-
vidual and family confounders, the effect
sizes can be considered clinically impor-
tant. In fact, the relationships observed
between bedroom screens and outcomes,
five years later, mattered as much or more
than those with our control variables,
including maternal education, a well-
known early-life factor for social trajecto-
ries across childhood and adolescence.?”?
Such differences in experiences could
point toward short- and long-term differ-
ences in psychosocial adjustment and
well-being.?

Engaging in a dating relationship repre-
sents a typical developmental milestone of
adolescence, which forecasts the ability to
build intimate and serious relationships
later in life.3*3! Adolescence is also a sensi-
tive period for the development of pro-
social skills, which contribute to overall
psychological stability. Our findings on
the risks associated with bedroom screens
on levels of prosocial behaviour for boys
are therefore compelling. This association
could forecast relationships of lesser qual-
ity and lower wages in later adulthood for
boys with private screen access." For girls,
compared with their same-sex counter-
parts without bedroom screens at age
12 years, we found no relationship between
bedroom screen access and kindness,
empathy, sharing and caring characteris-
tics. This may be due to neurobiological
modelling factors, or to societal expectations

for raising daughters, who tend therefore
to be more focussed on empathy and
caregiving.3>3?

Our findings suggest bedroom screen
access in childhood poses risks later on
for important developmental milestones at
a time when school readiness prior to
postsecondary school transition is a con-
cern. Unfettered and unsupervised access
to screens may create a time debt for aca-
demic responsibilities and nonvirtual social
interactions at a time when youth are typi-
cally honing their cognitive and interper-
sonal skills.”>18 Such access could jeopardize
the prospects of a successful life course
for both sexes.**** Lack of face-to-face
contact combined with social isolation
could potentially harm adolescent devel-
opment and mental health.?®

Remarkably, self-reported screen time at
age 12 years was not associated with later
youth outcomes. This suggests that it is
not so much the time reported spent on
screens, but more the private and unsuper-
vised nature of screen access that predicts
youth outcomes in this study.” We know
as well that almost all discretionary screen
time, for most children and adolescents,
such as that which occurs in the bedroom,
is devoted to recreational uses, and that
very little is devoted to learning and
school work.®

Strengths and limitations

The prospective-longitudinal design repre-
sents a chief strength of this study.®®
Repeated measures with population-based
cohorts are akin to conducting a natural
experiment of lifestyle habits on subse-
quent youth outcomes. In addition, con-
trolling for potential confounders diminishes
some bias from pre-existing influences
on youth outcomes. Lastly, the gender-
sensitive considerations of experiences by
adolescent boys and girls represent another
important strength of this study.

Using secondary data analysis, our study
is not without limitations. First, its non-
experimental nature precludes any causal
inferences. Nevertheless, we have par-
tially remedied this limitation by control-
ling for pre-existing individual and family
confounding factors. Second, our database
did not provide information on portable
devices such as tablets and smartphones,
which have proliferated in homes in
recent years, and which further facilitate
private access. But this is also a strength,
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TABLE 3

Unstandardized regression coefficients (with standard errors) reflecting the adjusted relationship between having a bedroom television and/
or computer at age 12 (including concurrent screen time at age 12) and well-being indicators at age 17

Age 17 years

Overall grades Dropout risk

(SE)

(SE)

Prosocial behaviour Recen.t datl‘ng
(SE) relationship
(SE)

Boys

Bedroom screens (age 12 y)
Temperament problems (age 1.5 y)
Early neurocognitive skills (age 2 y)
Screen time (age 12y)

Maternal education (5 mo)
Maternal depressive symptoms (5 mo)
Parents’ antisocial behaviour (5 mo)
Family dysfunction (age 1.5y)
Family configuration (age 2 y)
Family income (age 2 y)

Adjusted R?

Bedroom screens (age 12 y)
Temperament problems (age 1.5 y)
Early neurocognitive skills (age 2 y)
Screen time (age 12 y)

Maternal education (5 mo)

—2.41 (0.50)*
-0.01 (0.50)
—0.68 (0.49)
0.22 (0.49)
—2.13 (0.54)"
—0.73 (0.51)

-1.93 (0.50™

0.16 (0.05)*
—0.01 (0.05)
0.02 (0.05)
0.003 (0.05)
0.10 (0.05)"
0.06 (0.05)

0.16 (0.05)™

—0.52 (0.15)**

-0.13 (0.03)*

Girls

Maternal depressive symptoms (5 mo)
Parents’ antisocial behaviour (5 mo)
Family dysfunction (age 1.5y)

Family configuration (age 2 y)

Family income (age 2 y)

Adjusted R?

0.12 (0.50) 0.02 (0.05)
—1.01 (0.64) 0.11 (0.06)
-1.35(0.73) 0.32 (0.07)™

0.13"™ 0.11™
-1.61 (0.67)* 0.17 (0.05)

1.69 (0.66)" 0.08 (0.05)
—1.02 (0.66) 0.04 (0.05)

0.68 (0.65) —0.05 (0.05)
-2.46 (0.69)™ 0.22 (0.05)™
—2.24 (0.68)™ 0.05 (0.05)
—1.42 (0.65)° 0.01 (0.05)

0.50 (0.69) —0.01 (0.05)
-0.86 (0.82) 0.06 (0.06)
—1.40 (0.89) 0.11 (0.07)

0.09™ 0.08™

—0.06 (0.15) 0.004 (0.03)
0.21 (0.15) -0.03 (0.03)
—0.04 (0.15) 0.03 (0.03)
-0.13 (0.16) 0.07 (0.04)*
0.20 (0.15) 0.03 (0.03)
—0.11 (0.15) —0.09 (0.03)"
-0.21 (0.15) —0.04 (0.03)
-0.42 (0.19)* 0.08 (0.04)
-0.26 (0.22) —0.06 (0.05)
0.03" 0.03™
0.06 (0.16) -0.18 (0.04)**
0.27 (0.15) —0.01 (0.04)
0.10 (0.15) —0.05 (0.04)
—0.05 (0.15) 0.07 (0.04)
—0.06 (0.16) 0.06 (0.04)
0.17 (0.16) 0.01 (0.04)
—0.04 (0.15) —0.16 (0.09)"
-0.13 (0.16) —0.04 (0.04)
-0.16 (0.19) 0.001 (0.04)
-0.04 (0.21) 0.05 (0.05)
-0.01 0.07"

Notes: Analyses corrected for attrition bias. Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998-2015), © Gouvernement du Québec,

Institut de la statistique du Québec.
p<0.05

“p<0.01

"p <0.001

precisely because our study takes into
account unsupervised access at a time
when fixed devices facilitated the mea-
surement of this dimension.

Conclusion

Our study supports recommendations to
discourage screens from private spaces,
given the associated academic and social
risks. Opportunities to connect socially,
interact with others and gain social com-
petence—which are thwarted by solitary
and sedentary time spent in private spaces

Health Promotion and Chronic Disease Prevention in Canada
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in front of screens during adolescence—
figure among the main components of
optimal development and flourishment in
emerging adulthood.”” When projected over
a lifespan and across an entire population,
deficits in key development factors could
translate into a general propensity for
costly social, economic and health prob-
lems.*3%40 For these evidence-based rea-
sons, pediatric guidelines should be more
resolute about bedrooms, and other pri-
vate spaces, remaining screen-free zones,
especially at a time when portable devices
are multiplying in homes, which may

further enhance the propensity for solitary
use. Limiting “anytime, anywhere” access
to portable devices and mobile data before
mid-adolescence could also be something
for parents and policy makers to consider.
Future studies, using data on smartphones
and tablets, should replicate these find-
ings during childhood and later develop-
mental periods.

Conflicts of interest

None. The study sponsors had no role in
study design; the collection, analysis or

Vol 44, No 2, February 2024




interpretation of data; the writing; the
report; or the decision to submit the paper
for publication.

Funding

These original sponsors funded the larger
public dataset that constitutes the origi-
nal Quebec Longitudinal Study of Child
Development: the Fondation Lucie et André
Chagnon, the Institut de la statistique du
Québec, the Ministere de I’Education, the
Ministere de I’Enseignement supérieur,
the Ministere de la Famille, the Institut de
recherche Robert-Sauvé en santé et en
sécurité du travail, the Centre hospitalier
universitaire Sainte-Justine, and the Ministere
de la Santé et des Services sociaux du
Québec.

Authors’ contributions and
statement

BG—conceptualization, data curation, for-
mat analysis, writing—original draft.

BG, LSP—methodology, writing—review
& editing.

LSP—funding acquisition, validation.

The content and views expressed in this
article are those of the authors and do not
necessarily reflect those of the Government
of Canada.

References

1. Oh C, Carducci B, Vaivada T, Bhutta
ZA. Interventions to promote physical
activity and healthy digital media use
in children and adolescents: a system-
atic review. Pediatrics. 2022;149(6):
€2021053852I1. https://doi.org/10.1542

peds.2021-0538521

2. Rideout V, Peebles A, Mann S, Robb
MB. Common Sense census: media
use by tweens and teens, 2021. San
Francisco (CA): Common Sense; 2022.
64 p. Available from: https://www
.commonsensemedia.org/sites/default

files/research/report/8-18-census
-integrated-report-final-web 0.pdf

3. American Academy of Pediatrics,
Council on Communications and Media.
Media use in school-aged children and
adolescents. Pediatrics. 2016;138(5):
€20162592.  https://doi.org/10.1542

/peds.2016-2592

Vol 44, No 2, February 2024

10.

11.

Canadian Paediatric Society, Digital
Health Task Force, Ottawa, Ontario.
Digital media: promoting healthy screen
use in school-aged children and ado-
lescents. Paediatr Child Health. 2019;
24(6):402-8. https://doi.org/10.1093
/pch/pxz095

Cunha F, Heckman JJ. The economics
and psychology of inequality and
human development. J Eur Econ Assoc.
2009;7(2-3):320-64.  https://doi.org
10.1162/JEEA.2009.7.2-3.320

Saunders TJ, Mclsaac T, Campbell J,
et al. Timing of sedentary behaviour
and access to sedentary activities in
the bedroom and their association
with sleep quality and duration in
children and youth: a systematic
review. Health Promot Chronic Dis
Prev Can. 2022;42(4):139-49. https://
doi.org/10.24095/hpcdp.42.4.03

Gentile DA, Berch ON, Choo H, Khoo
A, Walsh DA. Bedroom media: one
risk factor for development. Dev
Psychol. 2017;53(12):2340-55. https://
doi.org/10.1037/dev0000399

Lo CB, Waring ME, Pagoto SL, Lemon
SC. A television in the bedroom is
associated with higher weekday
screen time among youth with atten-
tion deficit hyperactivity disorder (ADD/
ADHD). Prev Med Rep. 2015;2:1-3.
https://doi.org/10.1016/j.pmedr.2014
.11.001

Haycraft E, Sherar LB, Griffiths P,
Biddle SJ, Pearson N. Screen-time dur-
ing the after-school period: a contex-
tual perspective. Prev Med Rep. 2020;
19:101116.  https://doi.org/10.1016/j
.pmedr.2020.101116 _

Adelantado-Renau M, Moliner-Urdiales
D, Cavero-Redondo I, Beltran-Valls
MR, Martinez-Vizcaino V, Alvarez-
Bueno C. Association between screen
media use and academic performance
among children and adolescents: a
systematic review and meta-analysis.
JAMA Pediatr. 2019;173(11):1058-67.
https://doi.org/10.1001 /jamapediatrics
.2019.3176

Fitzpatrick C, Boers E. Developmental
associations between media use and
adolescent prosocial behavior. Health
Educ Behav. 2022;49(2):265-71. https://
doi.org/10.1177/10901981211035702

12. Liu J, Riesch S, Tien J, Lipman T,
Pinto-Martin J, O’Sullivan A. Screen
media overuse and associated physi-
cal, cognitive, and emotional/beha-
vioral outcomes in children and
adolescents: an integrative review. J
Pediatr Health Care. 2021;36(2):99-
109. https://doi.org/10.1016/j.pedhc
.2021.06.003

13. Barnett TA, Kelly AS, Young DR, et al.
Sedentary behaviors in today’s youth:
approaches to the prevention and
management of childhood obesity. A
scientific statement from the American
Heart Association. Circulation. 2018;

138(11):e142-e159. https://doi.org/10
.1161/CIR.0000000000000591

14. Tripathi M, Mishra SK. Screen time
and adiposity among children and
adolescents: a systematic review. J
Public Health. 2020;28(3):227-44.
https://doi.org/10.1007/s10389-019
-01043-x

15. DiMaggio P, Hargittai E, Neuman WR,
Robinson JP. Social implications of
the internet. Annu Rev Sociol. 2001
;27:307-36. https://doi.org/10.1146
/annurev.soc.27.1.307

16. Twenge JM, Spitzberg BH, Campbell
WK. Less in-person social interaction
with peers among U.S. adolescents in
the 21st century and links to loneli-
ness. J Soc Pers Relat. 2019;36(6):
1892-1913.  https://doi.org/10.1177

0265407519836170

17. Lerner RM, Brindis CD, Batanova M,
Blum RW. Adolescent health develop-
ment: a relational developmental sys-
tems perspective. In: Halfon N, Forrest
CB, Lerner RM, Faustman EM, edi-
tors. Handbook of life course health
development. Cham (CH): Springer
Open; 2018:109-122.

18. Erikson EH. Youth: change and chal-
lenge. New York (NY): Basic Books;
1963. 284 p.

19. Fitzpatrick C, Archambault I, Janosz
M, Pagani LS. Early childhood work-
ing memory forecasts high school drop-
out risk. Intelligence. 2015;53:160-65.
https://doi.org/10.1016/].intell.2015
-10.002

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.1542/peds.2021-053852I
https://doi.org/10.1542/peds.2021-053852I
https://www.commonsensemedia.org/sites/default/files/research/report/8-18-census-integrated-report-f
https://www.commonsensemedia.org/sites/default/files/research/report/8-18-census-integrated-report-f
https://www.commonsensemedia.org/sites/default/files/research/report/8-18-census-integrated-report-f
https://www.commonsensemedia.org/sites/default/files/research/report/8-18-census-integrated-report-f
https://doi.org/10.1542/peds.2016-2592
https://doi.org/10.1542/peds.2016-2592
https://doi.org/10.1093/pch/pxz095
https://doi.org/10.1093/pch/pxz095
https://doi.org/10.1162/JEEA.2009.7.2-3.320  
https://doi.org/10.1162/JEEA.2009.7.2-3.320  
https://doi.org/10.24095/hpcdp.42.4.03
https://doi.org/10.24095/hpcdp.42.4.03
https://psycnet.apa.org/doi/10.1037/dev0000399
https://psycnet.apa.org/doi/10.1037/dev0000399
https://doi.org/10.1016/j.pmedr.2014.11.001
https://doi.org/10.1016/j.pmedr.2014.11.001
https://doi.org/10.1016/j.pmedr.2020.101116
https://doi.org/10.1016/j.pmedr.2020.101116
https://doi.org/10.1001/jamapediatrics.2019.3176
https://doi.org/10.1001/jamapediatrics.2019.3176
https://doi.org/10.1177/10901981211035702
https://doi.org/10.1177/10901981211035702
https://doi.org/10.1016/j.pedhc.2021.06.003
https://doi.org/10.1016/j.pedhc.2021.06.003
https://doi.org/10.1161/CIR.0000000000000591
https://doi.org/10.1161/CIR.0000000000000591
https://doi.org/10.1007/s10389-019-01043-x
https://doi.org/10.1007/s10389-019-01043-x
https://doi.org/10.1146/annurev.soc.27.1.307
https://doi.org/10.1146/annurev.soc.27.1.307
https://doi.org/10.1177/0265407519836170
https://doi.org/10.1177/0265407519836170
https://doi.org/10.1016/j.intell.2015.10.002
https://doi.org/10.1016/j.intell.2015.10.002

20.

21.

22.

23.

24.

25.

206.

27.

Health Promotion and Chronic Disease Prevention in Canada

Victora CG, Hartwig FP, Vidaletti LP,
et al. Effects of early-life poverty on
health and human capital in children
and adolescents: analyses of national
surveys and birth cohort studies in
LMICs. Lancet. 2022;399(10336):1741-
52. https://doi.org/10.1016/S0140
-6736(21)02716-1

Odgers CL, Schueller SM, Ito M. Screen
time, social media use, and adolescent
development. Annu Rev Dev Psychol.

2020;2(1):485-502. https://doi.org/10
.1146/annurev-devpsych-121318-084815

Orben A. Teenagers, screens and social
media: a narrative review of reviews
and key studies. Soc Psychiatry
Psychiatr Epidemiol. 2020;55(4):407-
14.  https://doi.org/10.1007/s00127
-019-01825-4

Johnson JL, Greaves L, Repta R.
Better science with sex and gender:
facilitating the use of a sex and gen-
der-based analysis in health research.
Int J Equity Health. 2009;8(14). https://
doi.org/10.1186/1475-9276-8-14

Morin AJS, Moullec G, Maiano C, Layet
L, Just J-L, Ninot G. Psychometric prop-
erties of the Center for Epidemiologic
Studies Depression Scale (CES-D) in
French clinical and nonclinical adults.
Rev Epidémiol Santé Publique. 2011;
59(5):327-40. https://doi.org/10.1016
j.respe.2011.03.061

Epstein NB, Baldwin LM, Bishop DS.
The McMaster family assessment
device. J Marital Fam Ther. 1983;
9(2):171-80.  https://doi.org/10.1111
j.1752-0606.1983.tb01497.x

Cummings P. Missing data and multi-
ple imputation. JAMA Pediatr. 2013;
167(7):656-61. https://doi.org/10.1001

/jamapediatrics.2013.1329

Meyrose A-K, Klasen F, Otto C,
Gniewosz G, Lampert T, Ravens-
Sieberer U. Benefits of maternal edu-
cation for mental health trajectories
across childhood and adolescence.
Soc Sci Med. 2018;202:170-8. https://
doi.org/10.1016/j.socscimed.2018.02
.026

Research, Policy and Practice

28.

29.

30.

31.

32.

33.

34.

35.

Straatmann VS, Lai E, Law C,
Whitehead M, Strandberg-Larsen K,
Taylor-Robinson D. How do early-life
adverse childhood experiences mediate
the relationship between childhood
socioeconomic conditions and ado-
lescent health outcomes in the UK? J
Epidemiol Community Health. 2020;
74(11):969-75. https://doi.org/10.1136
/jech-2020-213817

Ehsan A, Klaas HS, Bastianen A, Spini
D. Social capital and health: a system-
atic review of systematic reviews.
SSM - Popul Health. 2019;8:100425.
https://doi.org/10.1016/j.ssmph.2019
.100425

Gonzalez Avilés T, Finn C, Neyer FJ.
Patterns of romantic relationship expe-
riences and psychosocial adjustment
from adolescence to young adult-
hood. J Youth Adolesc. 2021;50(3):
550-62. https://doi.org/10.1007/s10964
-020-01350-7

Erikson EH. Identity: youth and cri-
sis. New York (NY): Norton; 1968.
336 p.

Rochat MJ. Sex and gender differ-
ences in the development of empathy.
J Neurosci Res. 2023:101(5):718-29.
Epub ahead of print 2022 Jan 18.
https://doi.org/10.1002/jnr.25009

Van der Graaff J, Carlo G, Crocetti E,
Koot HM, Branje S. Prosocial beha-
vior in adolescence: gender differ-
ences in development and links with
empathy. J Youth Adolesc. 2018;47(5):
1086-99. https://doi.org/10.1007
$10964-017-0786-1

Twenge JM, Martin GN. Gender diffe-
rences in associations between digital
media use and psychological well-
being: evidence from three large data-
sets. J Adolesc. 2020;79:91-102. https://
doi.org/10.1016/j.adolescence.2019.12
.018

Lissak G. Adverse physiological and
psychological effects of screen time
on children and adolescents: litera-
ture review and case study. Environ
Res. 2018;164:149-57. https://doi.org
/10.1016/j.envres.2018.01.015

36.

37.

38.

39.

40.

Orben A, Tomova L, Blakemore S-J.
The effects of social deprivation on
adolescent development and mental
health. Lancet Child Adolesc Health.

2020;4(8):634-40. https://doi.org/10
.1016/S2352-4642(20)30186-3

Kaye LK, Orben A, Ellis DA, Hunter
SC, Houghton S. The conceptual and
methodological mayhem of “screen
time.” Int J Environ Res Public
Health. 2020;17(10):3661. https://doi
.org/10.3390/ijerph17103661

Campbell DT, Stanley JC. Experi-
mental and quasi-experimental designs
for research. Boston (MA): Houghton
Mifflin Company; 1963. 88 p. Avail-
able from: https://www.sfu.ca/ ~ palys
Campbell&Stanley-1959-Exptl&Quasi
ExptlDesignsForResearch.pdf

Okano L, Jeon L, Crandall A, Powell
T, Riley A. The cascading effects of
externalizing behaviors and academic
achievement across developmental
transitions: implications for preven-
tion and intervention. Prev Sci. 2020;
21:211-21. https://doi.org/10.1007
511121-019-01055-9

Teo AR, Choi H, Valenstein M. Social
relationships and depression: ten-year
follow-up from a nationally represen-
tative study. PLoS ONE. 2013;8(4):
€62396. https://doi.org/10.1371/journal
.pone.0062396

Vol 44, No 2, February 2024



https://doi.org/10.1016/S0140-6736(21)02716-1
https://doi.org/10.1016/S0140-6736(21)02716-1
https://www.annualreviews.org/doi/abs/10.1146/annurev-devpsych-121318-084815
https://www.annualreviews.org/doi/abs/10.1146/annurev-devpsych-121318-084815
https://www.annualreviews.org/doi/abs/10.1146/annurev-devpsych-121318-084815
https://doi.org/10.1146/annurev-devpsych-121318-084815
https://doi.org/10.1146/annurev-devpsych-121318-084815
https://doi.org/10.1007/s00127-019-01825-4
https://doi.org/10.1007/s00127-019-01825-4
https://doi.org/10.1186/1475-9276-8-14
https://doi.org/10.1186/1475-9276-8-14
https://doi.org/10.1016/j.respe.2011.03.061
https://doi.org/10.1016/j.respe.2011.03.061
https://doi.org/10.1111/j.1752-0606.1983.tb01497.x
https://doi.org/10.1111/j.1752-0606.1983.tb01497.x
https://doi.org/10.1001/jamapediatrics.2013.1329
https://doi.org/10.1001/jamapediatrics.2013.1329
https://doi.org/10.1016/j.socscimed.2018.02.026
https://doi.org/10.1016/j.socscimed.2018.02.026
https://doi.org/10.1016/j.socscimed.2018.02.026
https://doi.org/10.1136/jech-2020-213817
https://doi.org/10.1136/jech-2020-213817
https://doi.org/10.1016/j.ssmph.2019.100425
https://doi.org/10.1016/j.ssmph.2019.100425
https://doi.org/10.1007/s10964-020-01350-7
https://doi.org/10.1007/s10964-020-01350-7
https://doi.org/10.1002/jnr.25009
https://doi.org/10.1007/s10964-017-0786-1
https://doi.org/10.1007/s10964-017-0786-1
https://doi.org/10.1016/j.adolescence.2019.12.018
https://doi.org/10.1016/j.adolescence.2019.12.018
https://doi.org/10.1016/j.adolescence.2019.12.018
https://doi.org/10.1016/j.envres.2018.01.015
https://doi.org/10.1016/j.envres.2018.01.015
https://doi.org/10.1016/S2352-4642(20)30186-3
https://doi.org/10.1016/S2352-4642(20)30186-3
https://doi.org/10.3390/ijerph17103661
https://doi.org/10.3390/ijerph17103661
https://www.sfu.ca/~palys/Campbell&Stanley-1959-Exptl&QuasiExptlDesignsForResearch.pdf
https://www.sfu.ca/~palys/Campbell&Stanley-1959-Exptl&QuasiExptlDesignsForResearch.pdf
https://www.sfu.ca/~palys/Campbell&Stanley-1959-Exptl&QuasiExptlDesignsForResearch.pdf
https://doi.org/10.1007/s11121-019-01055-9
https://doi.org/10.1007/s11121-019-01055-9
https://doi.org/10.1371/journal.pone.0062396
https://doi.org/10.1371/journal.pone.0062396



