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ABSTRACT

There is ample evidence that young children’s screen media use has sharply increased since the outbreak of the
novel 2019 coronavirus disease (COVID-19). However, the long-term impact of these changes on children’s
adjustment is currently unclear. The goals of the current study were to assess longitudinal trajectories of young
children’s screen media exposure through a series of national COVID-19 home lockdowns and to examine the
predictive associations between different aspects of media exposure and post-lockdown behavioral adjustment.
Data were collected at four timepoints during and after home lockdown periods in Israel. Longitudinal data
measuring various aspects of media use, behavioral conduct and emotional problems were gathered from a
sample of 313 Israeli children (54% females) between the ages two to five years (Mage at T1 = 3.6), by surveying
their mothers at 5 points in time. Child overall screen time use, exposure to background television, use of media
to regulate child distress and maternal mobile device use all changed throughout the lockdown periods. More-
over, during lockdowns children’s behavior problems were concurrently and positively correlated with screen
time, use of media to regulate child distress, and exposure to background television. However, these were not
longitudinally related to child behavior problems in the post-lockdown period. Possible implications for family

media use during a public health crisis are discussed.

1. Introduction

The implementation of home lockdown and social distancing regu-
lations due to the global outbreak of the novel 2019 coronavirus disease
2019 (COVID-19 pandemic) resulted in significant changes in family
lifestyles, including children’s media use patterns (Hartshorne et al.,
2021; Pombo et al., 2021; Sultana et al., 2021; Wiederhold, 2020).
Across multiple countries and reports, children’s screen media use
sharply increased during school and childcare center closures (Carroll
et al., 2020; Eales et al., 2021; Hartshorne et al., 2021; Ozturk Eyimaya
& Yalgin Irmak, 2021; Pombo et al., 2021; Ribner et al., 2021), raising
questions about the possible effects of this increase on children’s
well-being. However, these changes in media use might be essential for
educational purposes, social interactions, or as a form of entertainment
to enable parents to work and cope with the multiple stressors that may
arise during times of turmoil and uncertainty (Radesky, 2020; Ribner
et al., 2021; Wiederhold, 2020). While extant research has explored

changes in media use among adolescents and adults during the
COVID-19 pandemic (Drouin et al., 2020; Gornicka et al., 2020; Pisot
et al., 2020), less is known about media use among families with young
children (Carroll et al., 2020). Moreover, the impact of media use on
children’s subsequent adjustment is currently unknown (Radesky,
2020). A clear understanding of how these changes may affect children’s
behavior is necessary to inform guidelines that promote appropriate
media use during the current and any future public health crisis.
Accordingly, the goals of the current study were to assess trajectories of
young children’s media use through national COVID-19 home lockdown
periods and examine the links between different aspects of media use
and children’s post-lockdown behavioral adjustment.

1.1. Theoretical and empirical background

1.1.1. Screen media use during the COVID-19 pandemic in young children
The social distancing regulations and periodic lockdowns that were
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implemented in response to the COVID-19 outbreak have resulted in a
worldwide increase in screen media use, as individuals have become
strongly reliant on screens for remote working, social interaction, and
entertainment (Carroll et al., 2020; Drouin et al., 2020; Gornicka et al.,
2020; Keel et al., 2020; Ozturk Eyimaya & Yalcin Irmak, 2021; Pisot
et al., 2020). Research on adult samples shows that between 49 and 70%
of adults reported spending more time using screens during this period
(Gornicka et al., 2020; Pisot et al., 2020). An emerging body of literature
suggests a similar increase among young children (Bergmann et al.,
2022; Carroll et al., 2020; Eales et al., 2021; Pedrotti et al., 2022; Ribner
et al., 2021). For example, in a study focused on children under the age
of 6 years living in Canada, parents reported that since the COVID-19
outbreak 87% of children increased recreational screen use (Carroll
et al., 2020). Researchers in Brazil compared digital media use in a
sample of children under 3 years measured before with a sample
measured during the COVID-19 pandemic and found that media use
duration was higher during the pandemic, but only among children over
12 months of age (Pedrotti et al., 2022). Finally, a study that examined
young children’s (8-to-36-month-olds) screen time in a large cohort
sampled from 12 countries during the first COVID-19 lockdown reported
an increase in children’s screen time during lockdown relative to the
period before lockdown (Bergmann et al., 2022). Furthermore, the in-
crease in screen time was related to lockdown durations such that
children from countries with longer lockdowns had larger increases in
screen time compared to children from countries with shorter
lockdowns.

Some researchers examined the types of direct media exposure.
Ribner et al. (2021) collected data between April and July 2020 from
families with 3 to 7-year-olds across six countries (Australia, China,
Italy, Sweden, the United Kingdom, and the United States) and found
that screen use increased on average by 50 min per day relative to
pre-pandemic retrospective reports and the increase in usage was higher
among low-income families. Increases were predominantly for enter-
tainment purposes, but parents also reported a 20 min/day increase in
the use of educational apps.

Researchers have begun examining how changes in screentime are
associated with demographic characteristics and parent and child well-
being. For example, a study conducted in Israel on 2-to-8-years-old
children found that the strongest demographic predictor of child
screen time in the Jewish population during the first COVID-19 lock-
down was child age, with older children being exposed to longer screen
time (Meoded Karabanov et al., 2021). Additionally, parents of older
children were less involved in selecting and supervising the digital
content that they were exposed to (Meoded Karabanov et al., 2021). In a
cross-sectional survey study conducted in the US during the COVID-19
pandemic, more screen time was associated with higher total diffi-
culties among younger (6-10 years) and older (11-17 years) children
(Tandon et al., 2021). However, the authors caution that longitudinal
studies are needed to better understand the direction of this association.

Although these studies provide evidence of an increase in children’s
overall screen time and in a few cases included the type of media con-
tent, the common use of global estimates of screen time are based on
intentional direct exposure to media and disregards important aspects of
media use, such as context (i.e., when and how media is used in the
household), including incidental exposure to background media expo-
sure that may have nuanced effects on children’s social-emotional
functioning (Barr, 2019; Barr et al., 2020; Danet et al., 2022).

1.1.2. Screen media use and behavioral adjustment in early childhood
The use of screen media devices became deeply embedded in the
lives of young children long before the COVID-19 outbreak, motivating
both scientific inquiry and a public debate about the potential effects of
media use on children’s development. Displacement theory posits that
frequent use of screen media might replace time participating in activ-
ities that are crucial for children’s social-emotional development,
especially activities involving physical movement and interpersonal
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communication, and may thus negatively affect children’s mental health
and well-being (Kraut et al., 1998; Zimmerman & Christakis, 2007).
Hence, abundant research has focused on examining the links between
children’s recreational screen media use and behavior problems. Over-
all, whereas there is evidence for positive cross-sectional links between
screen time and child behavior problems, such as emotional and conduct
problems (Liu et al., 2021; Wu et al., 2017), findings from longitudinal
studies that considered baseline levels of behavior problems as well as
the bidirectional links between screen time and behavior problems
suggest that these associations are complex (Hinkley et al., 2014;
McDaniel & Radesky, 2020; Neville et al., 2021). For example, a large
cohort study that collected data at two time points (child baseline age
2-6 years), and controlled for baseline levels of well-being outcomes,
found that early childhood electronic media use was associated with
children being at risk for poorer outcomes only for some indicators of
well-being (e.g., emotional problems) and not others (e.g., peer prob-
lems; Hinkley et al., 2014). Findings from an additional cohort study
(Neville et al., 2021) that collected data on screen time and behavior
problems at four time points (ages 3, 5, 7, and 9 years) showed bidi-
rectional associations between screen time and internalizing problems.
However, children’s initial levels of externalizing behaviors were asso-
ciated with later increases in screen time, but not vice versa. McDaniel
and Radesky (2020) reported a similar pattern of associations between
screen time and externalizing behaviors using a sample 1- to 5-year-old
children measured at two time points. These findings suggest that
whereas excessive screen time can lead to behavioral problems, it also
possible that children with behavioral problems are exposed to more
screen time to manage their problematic behavior (Neville et al., 2021).

In addition to children’s direct media use or screentime, attention
has recently been drawn to contextual aspects of media use, such as how
media is used in the household and children’s daily routines (Barr, 2019;
Gueron-Sela & Gordon-Hacker, 2020). In the current study, we will
focus on three contextual aspects of media use that can be particularly
relevant during home lockdown periods in which parents and children
spend most of their time together at home, including household back-
ground television, use of media to regulate child emotions, and parental
mobile device use while parenting, none of which are captured by
typical global measures of children’s screentime.

Household Background Television. Background television is
defined as content not intended for children that occurs in the back-
ground while children are engaged in other activities (Anderson &
Evans, 2001; Schmidt et al., 2008). Children pay little active attention
(~5%) to background television (Schmidt et al., 2008) and therefore
parents frequently do not report this form of media exposure in their
estimates of direct screen time. Prolonged exposure to background
television use may result in children’s unsupervised exposure to violent
or inappropriate content. In the United States, 42% of parents in the US
report the television is on “always” or “most of the time” in their home,
whether anyone is watching or not (Rideout, 2017). Although young
children frequently orient to the screen for short periods prompted by
television sound effects and then look away, exposure to background
television interferes with experiences such as toy play and social in-
teractions that are essential for children’s development. For example,
background television decreases play episode duration, play quality and
complexity (Schmidt et al., 2008), and parent-child interactional quality
(Kirkorian et al., 2009). Furthermore, elevated exposure to background
television has been concurrently and longitudinally associated with
lower self-regulation abilities and higher aggressive behavior and
emotional problems in early childhood (Barr et al., 2010; Chonchaiya
et al., 2015; Manganello & Taylor, 2009; Ribner et al., 2020).

Use of Media to Regulate Child Distress. The American Academy
of Pediatrics (AAP) does not recommend use of screen media devices as a
means to regulate children’s distress, as excessive use of this strategy can
interfere with the development of self-regulation abilities (Council on
Communications and Media, 2016). The use of screen media to calm
children’s distress can establish passive and ineffective regulatory
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strategies in young children, resulting in increased arousal and diffi-
culties in regulating emotion in the face of environmental demands
(Gordon-Hacker & Gueron-Sela, 2020; Gueron-Sela & Gordon-Hacker,
2020). Previous research has shown positive cross-sectional associa-
tions between parental use of media to regulate children’s emotions and
toddlers’ negative affect and social-emotional difficulties (Coyne et al.,
2021; Radesky et al., 2016). However, the authors caution that longi-
tudinal studies are needed to understand the direction of this associa-
tion, as children’s behavior problems and the use of media to regulate
may influence each other in a transactional manner. Parents may soothe
fussier children using screen media, which decreases interpersonal
communication and opportunities for social exchanges that promote
children’s self-regulatory abilities and contributes to continued behav-
ioral difficulties (Coyne et al., 2021; Gueron-Sela & Gordon-Hacker,
2020; Radesky et al., 2014).

Parental Mobile Device Use. Due to their portability and accessi-
bility, the use of modern mobile devices has increased during many
family activities such as meals and playtime, creating opportunities for
“technoference™: interruptions in interpersonal interactions that occur
due to digital and mobile technology devices (McDaniel & Coyne, 2016).
Accumulating evidence suggests that when parents are occupied with
mobile devices, their ability to respond to their children’s cues is limited
(see Kildare & Middlemiss, 2017; McDaniel, 2019, for reviews). In
response, children may escalate expressions of negative affect to regain
their caregivers’ attention (McDaniel & Radesky, 2018). Experimental
studies examining the immediate effect of parental mobile device use on
children’s behavior show that young children express less positive
affect, more negative affect, and less toy engagement when their
mothers are occupied with a mobile device compared to free-play with
no mobile device (Konrad et al., 2021; Myruski et al., 2018; Rozen-
blatt-Perkal et al., 2022). Correlational studies further show that tech-
noference in parent-child interactions was concurrently and
longitudinally associated with elevated levels of both externalizing and
internalizing behavior problems (McDaniel & Radesky, 2018; Sundqvist
et al., 2020; Wong et al., 2020).

1.1.3. Moderators of screen media use effects

Although there is some evidence for direct links between screen
media use and children’s behavior problems in early childhood, there
are also inconsistent findings across studies (Hinkley et al., 2014;
McDaniel & Radesky, 2020; Wu et al., 2017), stressing the need to
examine moderating factors. The differential susceptibility to media
effects model (DSMM; Valkenburg & Peter, 2013) suggests that some
individuals may be more strongly affected by media use than others
depending on dispositional, developmental, and social contextual fac-
tors. Dispositional susceptibility refers to internal characteristics that
predispose an individual’s responsiveness to media exposure, such as
gender and temperament (Piotrowski & Valkenburg, 2015). For
example, a recent study found that initial levels of child negative
affectivity moderated the link between maternal use of media to regu-
late child distress and negative affectivity eight months later (Gor-
don-Hacker & Gueron-Sela, 2020). Developmental susceptibility refers to
responsiveness to media due to children’s cognitive, emotional, and
social developmental stage (Piotrowski & Valkenburg, 2015). Young
children may be more susceptible to the effects of violent or arousing
media content than older children as they are not fully able to differ-
entiate reality from fantasy, focus less on perceptual characteristics and
do not fully understand others’ perspectives ((Piotrowski & Valkenburg,
2015). For example, the effect of exposure to violent media on aggres-
sive behavior was found to be stronger for preschool-aged children than
for older children and adolescents (Paik & Comstock, 1994). Finally,
social contextual susceptibility is defined as all social-context factors that
can impact children’s responsiveness to media, including the home
environment, institutional contexts, family demographics, and cultural
norms and values. For example, there is evidence that the link between
background media use and children’s self-regulation is stronger among

Computers in Human Behavior 140 (2023) 107572

children exposed to heightened demographic risk (e.g., low income to
needs ratio, low levels of maternal education) compared to children
from low-risk families (Linebarger et al., 2014; Wright et al., 2001).

1.2. The current study

Accumulating evidence suggests that young children’s screen media
use has increased since the outbreak of the COVID-19 pandemic, often
increasing feelings of guilt and concern among parents (Vanderloo et al.,
2020). Because the use of screen media has become an integral part of
family life during this ongoing public health crisis, it is imperative to
understand whether children’s media use during this time has implica-
tions for their behavioral adjustment.

In March 2020, the first national home lockdown regulations were
implemented in Israel, including daycare and school closures, lockdown
laws, and social-distancing recommendations. These regulations were
gradually amended with the decrease in infection rates, and schools and
childcare centers reopened in May 2020. However, a total of three na-
tional home lockdown periods were implemented between March 2020
and January 2021. These nationwide defined periods of home lockdown
across Israel provided us a unique opportunity to examine changes in
media use and exposure during and after the lockdown periods.

The current study addresses the following limitations of previous
research on young children’s media use during the COVID-19 pandemic.
First, the literature currently lacks a systematic longitudinal investiga-
tion of changes in children’s media use through different time points
during the pandemic. Second, the extant COVID-19 media use literature
focused exclusively on examining child screen time while disregarding
contextual, indirect measures of media exposure. Third, the long-term
effects of children’s media use and exposure during the pandemic are
currently unknown. Finally, the literature on the associations between
screen media use and child outcomes has traditionally relied on fre-
quentist approaches to statistical inference that often lead to misinter-
pretation of null findings (Held & Ott, 2018). This may partially explain
the mixed findings regarding the associations between screen media use
and children’s behavior problems (e.g., Liu et al., 2021; McDaniel &
Radesky, 2020; Neville et al., 2021; Wu et al., 2017). To address this
limitation, in the current study we used both traditional hypothesis
testing and Bayesian analysis that allows for a comparison between the
evidence for the null and alternative hypotheses and the strength of
evidence in either direction (Aczel et al., 2018). We proposed the
following research questions:

RQ1. Did young children’s use of screen media change before, during,
and after the COVID-19-related home lockdown periods? Guided by a
family media ecology perspective (Barr, 2019), we focused on direct
measures of child screen time as well as contextual measures of media
use such as exposure to household background television, maternal use
of media to regulate child distress, and parental mobile device use while
parenting.

RQ2. Are different aspects of screen media use during the home
lockdown periods related to children’s behavior problems post-
lockdown? We specifically focused on children’s conduct and
emotional problems, two behavioral domains that were previously
associated with different aspects of media use (e.g., (Liu et al., 2021; Wu
et al., 2017).

RQ3. Are links between screen media use and children’s behavior
problems moderated by child dispositional characteristics (i.e., biolog-
ical sex, baseline behavior problems), developmental stage (i.e., child
age), and contextual factors (i.e., family income)?
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2. Methods
2.1. Sampling and participants

The study protocol was reviewed and approved by the Human Sub-
jects Research Committee at (retracted for review). Data were collected
from March 2020 to March 2021 through The Midgam Project Web
Panel (MIDGAM). This online Israeli research platform has access to a
sample of approximately 100,000 panelists that participate in different
online studies for a fee (http://www.midgampanel.com/research/en/
index.asp). MIDGAM is a valuable alternative to other crowdsourcing
platforms and recruitment through social media because of the ability to
screen participants based on prescreening questions and the ability to
conduct longitudinal studies by re-approaching participants from a
specific study. Mothers of children between two and five years of age
were initially approached via MIDGAM and invited to participate in the
study. Mothers were asked to choose one specific child within the age
range of 2-5 years and to complete questionnaires that assess household
media use habits, child behavior problems, COVID-19 related emotional
distress, and demographic information. Mothers were asked to complete
the questionnaire using the same target child through all time points. To
verify that mothers referred to the same target child at each time point,
we asked mothers to state the child’s initials and age at each time point.

For the current analysis, we used data that were collected at four
time points (see Table 1 for design timeline). T1 was collected at the end
of March 2020, during the first home lockdown (L1) in Israel. At T1,
mothers were also asked to retrospectively answer questionnaires about
the two months before the COVID-19 outbreak in Israel (TO; Pre-L). Data
at T2 were collected during October 2020, the second lockdown period
in Israel (L2). Data at T3 were collected during January 2021, the third
lockdown period in Israel (L3). Finally, data at T4 was collected during
March 2021, one month after the home lockdown regulations were
amended, and childcare systems reopened (Post-L). Mothers completed
all the study questionnaires.

We obtained 328 valid responses at T1. Response rates for the time
points following T1 were 77% at T2, 76% at T3 and 65% at T4. Eight
participants were excluded from the analysis due to child health and
developmental problems (n = 5), severe maternal health problems (n =
2), incorrect answers to attention verifying items at all time points (“If
you read this please mark 4”; n = 1). A total of thirty-six responses at
specific time points were removed due to mothers completing the
questionnaire for a different target child than the other time points, as
indicated by different child initials and age. A total of seventeen re-
sponses at specific time points were removed due to incorrectly
answering the attention verifying items. After removing these invalid
responses, a total of seven participants were removed for having valid
data at only one time point. The final sample size at each time point was
279 at T1, 202 at T2, 210 at T3 and 181 at T4. For the current study we
included participants that contributed data for at least 2 timepoints (N
= 313).

2.2. Measures

2.2.1. Child screen media use and exposture
Children’s screen media use and exposure were assessed using

Table 1
Design timeline.
Time TO T1 T2 T3 T4
point
Month March March October January March
2020 2020 2020 2021 2021
Period Pre- Lockdown Lockdown Lockdown Post-
lockdown 1(L1) 2 (L2) 3 (L3) lockdown
(Pre-L) (Post-L)
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selected questions from the media assessment questionnaire (MAQ), that
was developed by The Comprehensive Assessment of Family Media
Exposure (CAFE) consortium (Barr et al., 2020).

Overall Screen Time. We choose to focus on recreational screen
time based on research showing that this type of screen time showed the
sharpest increase during the COVID-19 pandemic (Ribner et al., 2021).
At timepoints T1 to T4, mothers reported the total time (i.e., number of
hours and number of minutes in 15-min intervals) the child spent on a
typical day engaging in different types of media use, including 1) pro-
gram viewing on any type of digital media device (i.e., television, tablet,
computer, or mobile phone; 2) game playing on digital media devices (i.
e., tablet, computer, or mobile phone). Mothers were also asked to
report about these measures retrospectively, at the months before the
COVID-19 outbreak (TO0). The reported times in minutes for each type of
media use were summed to create a measure of media use at each time
point.

Household Background Television. At time points T1 to T4,
mothers were asked to indicate the degree to which they agreed with the
statement “There is usually a television turned on somewhere in our
home” on a scale ranging between 1 (“Definitely untrue”) to 5 (“Defi-
nitely true”). Mothers were also asked to report about these measures
retrospectively, for the months before the COVID-19 outbreak (T0).

Use of Media to Regulate Child Distress. At timepoints T1, T3 and
T4, mothers were asked to indicate how often they used media to calm
their child down when she/he was upset in the past week on a scale
ranging from 1 (“Never”) to 7 (“Several times per day”). Use of media to
regulate child distress was not collected at T2 due to a technical error.

Maternal Mobile Device Use While Parenting. At timepoints T1 to
T4, mothers were asked to rate how likely they were to use their phone
or other devices (e.g., to make calls, text, check email, watch a video,
check social media) in the last week during the following activities with
the child: meals, indoor play, bedtime, and outdoor play. Each activity
was rated on a scale from 1 (“I never do this”) to 5 (“Very likely™).

2.2.2. Child behavior problems

The Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997)
was used to assess children’s conduct problems at all three time points.
The SDQ contains 25 items, each of which was scored on a 3-point scale
(0 = not true, 1 = somewhat true, 2 = certainly true). In the current
study we used two subscales: conduct problems (5 items, e.g., “Often
loses temper™) and emotional problems (5 items, e.g., “Often unhappy,
depressed or tearful”). Scale scores were generated by summing the
items on each scale. Cronbach a coefficients ranged from 0.58 to 0.72 for
both the emotional and conduct problems scales.

2.2.4. Covariates

Covariates included child biological sex and age, family income, and
maternal COVID-related distress. Family income was reported on a six-
point scale ranging from “no income” to “Significantly above average”
based on the national monthly average income in Israel.

Maternal COVID-19 Related Distress. Mothers’ COVID-19 related
distress was assessed using a questionnaire that taps several aspects of
emotional distress (e.g., restlessness, difficulty concentrating, excessive
worry) in the context of the COVID-19 outbreak (e.g., “I feel like I am not
able to protect myself and my family from the COVID-19”; “I am worried
about the financial implications of the COVID-19 pandemic for me and
my family”). This questionnaire contains 14 items, each of which was
scored on a 5-point scale (0 = not true, 1 = slightly true, 2 = somewhat
true, 3 = true, 4 = very true). Scale scores were generated by averaging
the items on each scale. Cronbach a coefficients ranged from 0.88 to
0.90.

2.3. Missing data

Overall, 181 individuals (58%) provided data across all the different
time points, and the average of missing data per timepoint was 26% (see
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the percent of missing data for each main variable in Table 2). Little’s
test was conducted using R package ‘naniar’ v0.6.1 (Tierney & Cook,
2018), yielding insignificant results (p = 0.19), suggesting that the
missing data are missing completely at random. Missing data were
imputed using the ‘mice’ package v3.13.0 (Van- Buuren & Groothuis-
Oudshoorn, 2011). As the expected effect sizes are relatively small
and the percentage of missing data is relatively high (26% on average),
the number of imputations was set to 26 following the recommendation
of White et al. (2011). Predictive mean matching was used as the
imputation method for all variables except for child biological sex,
which was imputed using logistic regression. All analyses were also
re-analyzed using the raw data, showing overall consistent findings to
those reported using the imputed datasets (see Appendix A).

2.4. Statistical analysis

All statistical analyses were conducted using R software version
4.1.0. (R Core Team, 2021).

2.4.1. Changes in media use

Repeated measures one-way ANOVAs were conducted to examine
whether media use and exposure to media differed between timepoints.
These analyses were conducted using the ‘nlme’ package v3.1 (Pinheiro
etal., 2017) and the ‘multcomp’ package v1.4-17 (Hothorn et al., 2008).
Results from the multiple imputed datasets were pooled using the
‘mitml’ package v0.4-1 (Grund et al., 2016).

As residuals of several models deviated from normality, some vari-
ables were transformed as follows: Child screen time use was trans-
formed using /x + 1 transformation to correct for a mild positive skew.
Household background television could not be transformed to a normal
distribution by any conventional transformation, thereby we chose
using the Friedman test, a non-parametric alternative for repeated-
measures ANOVA. As the Friedman test statistic follows a 2 distribu-
tion, results were pooled using the micombine. chisquare function of the
‘miceadds’ package v3.11-6 (Robitzsch et al., 2017) which combines all
statistics into an approximate F-distributed statistic (formulas can be

Table 2
Sociodemographic characteristics of participants at baseline.
Variable Statistic N
Child biological sex 53.7% females 168
females
Child age Mean = 3.61 313

years (0.95)
Number of children in the Median=2(1) 313

family

Family income (based on the Much less than 17.375% 55
national monthly average in average
Israel) Less than 29.16% 91

average
Average 33.48% 105
More than 14.82% 46
average
Much more than 5.16% 16
average

Family status Single 3.19% 10
Married 95.85% 300
Divorced 0.64% 2
Widowed 0.32% 1

Maternal education Less than high 3.51% 11
school diploma
High school 8.63% 27
diploma
BA degree/BA 60.38% 189
student
MA degree/MA 25.56% 80
student
PhD/PhD 1.92% 6
student

Note. Standard deviations are in parenthesis.
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found in Allison, 2001 and Enders, 2010). Planned comparisons for this
analysis were carried out using paired Wilcoxon tests, and results were
pooled calculating D2 statistics (as described by Li et al., 1991). The
residuals of the models examining maternal use of media to regulate
child distress and use of mobile devices were approximately normally
distributed. To account for multiple comparisons, the p-values of the
planned comparisons were adjusted for multiple comparisons using
Bonferroni corrections (pgj = p x number of planned comparisons).

2.4.2. Prediction of Children’s post-lockdown conduct and emotional
problems

We conducted two regression analyses with child total screen time,
household background television, use of media to regulate child distress,
and maternal phone use during routines during home lockdowns as
predictors of behavioral and emotional problems (separately) post-
lockdown at T4. For this analysis, we used an average of children’s re-
ported media use between the three lockdown periods. Maternal COVID-
related stress, socioeconomic status, child age, and child biological sex
were used as covariates. After v/x + 1 transformation of the dependent
variables, residuals of each model were approximately normally
distributed. Analyses were carried out using ‘stats’ package v3.6.2 (R
Core Team, 2021). As the reliability of the conduct problems scale of the
SDQ was below the acceptable level of a > 0.7, a multivariate analysis of
variance (MANOVA) was used to examine whether the regression co-
efficients differed across prediction of the five items of this scale (see
Appendix B, Table B1). As no differences were found (Pillai’s Trace
<0.07, p > 0.05), this scale was analyzed as a single dimension.

We then examined whether dispositional characteristics of the chil-
dren (age, biological sex), and contextual factors (socioeconomic status)
contributed to the model fitting as possible moderators. To do so, for
each moderator we compared the models with and without the
moderator. We aimed to examine only models with at least substantial
evidence for the contribution of the moderating effect.

To gain further support for the robustness of the results, a comple-
mentary Bayesian approach was adopted. Unlike classical inference,
Bayesian approaches directly assess the relative strength for one hy-
pothesis over the other, thereby providing a better estimate for the null
hypothesis (Aczel et al., 2018). Such complementary analyses were
previously implemented in other studies (e.g. Yatziv et al., 2018; Zhang
et al., 2021). Two Bayesian regression analyses were conducted using
the ‘brms’ package v2.15.0 (Biirkner, 2017) which is based on Stan
(Carpenter et al., 2017). All variables were standardized and mean
centered. We set commonly used weakly informative priors for the
model betas (B~N (0, 1) and a positive half Cauchy distribution (xo = 0,
y = 1) for the standard deviation. Such priors are reasonable (as they
assume that the estimates will most likely fall between —1 and 1 and
revolve around 0), are preferred over the use of non-informative priors
(Lemoine et al., 2019), and were previously used in other studies in the
field (e.g.,Tuncgeng et al., 2021). The Bayesian models were fit in 4
Markov chains with 10,000 iterations (5000 warmups) and showed
satisfactory convergence in both analyses (rhat = 1).

Additional hypothesis tests were conducted to provide Bayes Factors
(BFs) for predictors with credible intervals including zero, quantifying
the evidence supporting the null hypothesis (BF(;). We followed Jeffreys
(1961) evidence categories interpretation of BFs, with BF = 1 indicates
equal evidence for HO and H1, while BFy; > 3 and BFy; > 10 indicate
substantial and strong evidence in favor of HO (respectively).

Complementary Bayesian analyses were also conducted to examine
the moderation analyses estimating BF comparing between the model
with and without interaction terms. We set weakly informative priors for
these terms (see Supplementary Materials).

2.4.3. Power analysis
An a priori power analysis based on 5000 Monte Carlo simulations
revealed that 300 participants should provide sufficient power (8 > 0.8
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with a = 0.05) to detect effects of small sizes (;712, = 0.02) for the repeated
measures ANOVA analyses and effects of small-to-medium sizes (f =
0.2) in the regression analyses. Power analysis was conducted using the
powerCurve function from the ‘simr’ v1.0.5 package (Green & MacLeod,
2016) and the ‘simsem’ package v0.5-16 (Pornprasertmanit et al.,
2021).

3. Results
3.1. Descriptive statistics and bivariate correlations

Descriptive statistics of the demographic characteristics and vari-
ables across the three time points are shown in Tables 2 and 3, respec-
tively. Children’s conduct problems and emotional problems increased
from pre-to post-lockdown t (312) = 2.82, p = 0.005, r]IZ, = 0.02 for
conduct problems; t (312) = 3.60, p = 0.0003, ;712, = 0.04 for emotional
problems.

Correlations between study variables are shown in Table 4. During
lockdown periods, children’s emotional problems were concurrently
positively correlated with screen time use, use of media to regulate child
distress, and background television. Conduct problems were positively
correlated with screen time use and use of media to regulate child
distress. None of the media use measures during lockdown periods were
correlated with children’s emotional problems in the post-lockdown
period. Only use of media to regulate child distress during lockdown
periods was positively correlated with children’s post-lockdown conduct
problems. COVID-19-related distress was perhaps not surprisingly
associated with many of the measures during lockdown.

3.2. Changes in media use and exposure

Fig. 2 summarizes the results of the changes in media use and
exposure pre-, during, and post-lockdowns.

Child screen time significantly changed between the five time points
F (4, 1560) = 107.295, paqj < 0.0001, r]f, = 0.22; See Fig. 2A. Post-hoc
analyses revealed that screen time increased at L1 compared with pre-
L t (312) = 13.06, pagj < 0.0001, n,z, = 0.35. The increase in screen
time use did not change from L1 to L2 t (312) = 1.417, pagj = 0.47, '73 =
0.006 or from L2 to L3 t (312) = —0.477, pagj = 0.99, r)ﬁ = 0.0007.
Screen time increased even further post-L t (312) = 8.40, p,qj < 0.0001,
nZ = 0.18.

As the residuals for the household background television model were
not normally distributed, a Friedman test was conducted revealing sig-
nificant changes in household background television exposure F (4,542)
=12.17, pagj < 0.0001, Kendall’s W = 0.049 — interpreted like Cohen’s d;
see Fig. 2B). Planned Paired Wilcoxon tests revealed that household
background television exposure at L1 increased compared with pre-L (Z
= 7.89, pagj < 0.0001, r = 0.26); these changes decreased at L2 (Z =
—4.08, pagj = 0.002, r = 0.13), and did not change from L2 to L3 (Z =
—0.77, pagj = 0.99, r = —0.001), or from L3 to post-L (Z = 1.65, pagj =
0.99, r = 0.05).

Next, our analyses revealed that maternal use of media to regulate
child distress differed across time, F (3,624) = 22.47, paqj < 0.0001, nﬁ =
0.1 (see Fig. 2C). Maternal use of media to regulate child distress

Table 3
Descriptive statistics for study variables.
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dropped from L1 to L3 t (312) = —4.21, pag; = 0.0001, nf, = 0.05 and
from L3 to post-L t (312) = —2.31, pagj = 0.046, ’71% =0.02.

Lastly, we found differences in maternal use of mobile devices while
parenting F (3,623) = 8.81, pagj < 0.0001, r]lz, = 0.04 (see Fig. 2D). Post-
hoc analyses revealed that maternal mobile device use increased from L1
to L2 t (312) = 4.27, pag; = 0.0001, ng = 0.06, and did not change from
L2 to L3 t (312) = 0.18, pagj = 0.99, N2 = 0.0001, or post-L t (312) =
~1.05, pagj = 0.76, iz = 0.003.

3.3. Prediction of Children’s post-lockdown conduct problems

The results of the regression model predicting child post-L conduct
problems suggest that all predictors explained 9% of the variance (R? =
0.09, F (8,304) = 3.88, p = 0.003). Results are reported in Table 5. None
of the media use and exposure variables significantly predicted the
children’s conduct problems post-lockdown. These findings converged
with the Bayesian regression analysis (see Appendix c).

3.3.1. Moderation analysis

Socioeconomic status, child biological sex, and child age did not
contribute to the model as moderators F (7, 234) = 1.23, p = 0.26, ’73 =
0.04; F (7, 234) = 1.02, p = 0.43, r]ﬁ =0.03,and F (7, 234) = 0.97,p =
0.68, 1712, = 0.03, respectively. These findings converged with the
Bayesian examination (see Appendix D).

3.4. Prediction of Children’s post-lockdown emotional problems

The regression model predicting emotional problems indicated that
the predictors explained 18% of the variance (R? = 0.18, F (8,304) =
8.55, p < 0.0001). Results are reported in Table 6. It was found that only
maternal COVID-related distress during lockdowns was positively
associated with children’s post-L emotional problems (f = 0.27, p =
0.0003). These findings converge with the Bayesian regression analysis
(see Appendix C).

3.4.1. Moderation analysis

No significant contribution to the model were found for family in-
come, child biological sex, and child age F (7, 209) = 1.74,p = 0.051, n}%
= 0.06; F (7, 209) = 1.69, p = 0.06, nﬁ = 0.05; F (7, 209) = 1.69, p =
0.06, ’712: = 0.05, respectively. These findings converged with the
Bayesian analyses (see Appendix D).

4. Discussion

The execution of home lockdown regulations throughout the COVID-
19 pandemic has raised substantial concerns about consequential in-
creases in children’s screen media use and the possible long-term effects
of this increase on children’s well-being (Eales et al., 2021; Ribner et al.,
2021). To address this topic, the goals of the current study were to assess
longitudinal trajectories of young children’s screen media exposure
through the COVID-19 home lockdown periods in Israel and to examine
the predictive associations between different aspects of media exposure
and post-lockdown behavioral adjustment. The defined periods of na-
tional home lockdowns in Israel provided us a unique opportunity to

Pre-L L1 L2 L3 Post-L % Missing
Child screen time (minutes) 35.4 (35.96) 74.21 (63.73) 75.8 (51.6) 75.74 (59.585) 101 (50.02) 29.33%
Household background television 2.41 (1.47) 2.89 (1.53) 2.68 (1.36) 2.57 (1.54) 2.5 (1.46) 26.84%
Media to regulate child distress - 2.47 (1.42) - 2.06 (1.16) 1.83 (0.96) 29.23%
Maternal use of mobile device - 2.07 (0.65) 2.24 (0.63) 2.25 (0.62) 2.21 (0.66) 28.59%
Maternal COVID-19-related stress - 1.91 (0.735) 1.58 (0.78) 1.41 (0.80) 1.12 (0.73) 28.11%
Child conduct problems 2.03 (1.65) - - - 2.88 (1.82) 28.43%
Child emotional problems 1.62 (1.65) - - - 2.12 (1.74) 28.43%

Note. Standard deviations are in parenthesis. Pre = pre-lockdown; L1-L3 = during lockdown. Post = post-lockdown.
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Table 4
Correlations for study variables.
Period Variable Pre-lockdown During lockdowns Post-lockdowns
1 2 3 4 1 2 3 4 5 6 7 1 2 3 4 5 6 7

Pre-lockdowns 1. Emotional -
problems
2. Conduct problems 0.20%** -
3. Screen time use 0.09 0.16%* -
4. Background 0.01 0.09 0.32%** -
television

During 1. Emotional 0.54***  0.17** 0.12 0.08 -

lockdowns problems

2. Conduct problems 0.10 0.57***  0.07 0.07 0.43%**  —
3. Screen time use 0.05 0.13* 0.34***  0.56%**  0.13* 0.13* -
4. Background 0.05 0.05 0.22%%*  0.74%%*  (0.14* 0.12 0.61%%*  —
television
5. Media to regulate 0.13* 0.18%* 0.25%%*  0.26%**  0.23%**  0.35%**  0.41***  0.38%**  —
distress
6. Maternal phone use ~ 0.12* —0.02 —-0.01 —0.06 0.16%* 0.02 0.16* -
7. Covid Stress 0.08 0.10 0.15% 0.21%** -

Post- 1. Emotional 0.14 0.07 0.12 0.11 0.32%**  —

lockdowns problems

2. Conduct problems 0.01 0.35%**  (0.18% 0.11 0.24%* 0.61%** 0.12 0.23%* —-0.01 0.13 0.43%%*
3. Screen time use —0.06 0.06 0.19*% —-0.06 0.00 0.20%* 0.09 —0.03 0.05 0.03 0.05 -
4. Background 0.04 0.01 0.28***  0.67***  0.10 0.05 0.87***  0.28***  0.01 0.20%* 0.12 0.08 0.20* -
television
5. Media to regulate 0.06 0.05 0.16 0.17 0.12 0.17* 0.22%* 0.27%* 0.52%**  0.09 0.18% 0.20* 0.14 0.10 0.27%%%*
distress
6. Maternal phone use 0.11 —0.04 -0.13 0.00 —0.07 0.01 0.13 0.08 0.05 0.77%*x 0.18%* 0.02 -0.03 —0.05 0.05 0.09 -
7. Covid Stress 0.13 0.01 0.10 0.12 0.29***  0.09 0.15% 0.25%**  0.14% 0.21%* 0.74%**  0.27***  0.10 0.07 0.19* 0.17* 014 -

Note. Estimates of media use were averaged during lockdown periods to ease interpretation and reduce the number of variables.
*p < 0.05, **p < 0.01, ***p < 0.001.
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Dpad < 0.0005.

Fig. 2. Changes in Media Use and Exposure.

Note. Pre = pre-lockdown; L1-L3 = during lockdown. Post = post-lockdown; Significant results are indicated in asterisks. Error bars represent standard errors. * pag;

< 0.05, ** pag < 0.005, *** pag; < 0.0005.

Table 5 Table 6

Regression analysis predicting child post-lockdown conduct problems. Regression analysis predicting child post-lockdown emotional problems.
Predictor Estimate (SE) B p-value Predictor Estimate (SE) B p-value
Screen time 0.0003 (0.001) 0.03 0.80 Screen time —0.0004 (0.001) -0.04 0.70
Background television 0.004 (0.04) 0.01 0.91 Background television 0.04 (0.04) 0.12 0.19
Use of media to regulate child distress 0.07 (0.04) 0.15 0.09 Use of media to regulate child distress 0.07 (0.04) 0.14 0.11
Maternal mobile device use —0.04 (0.08) —0.04 0.59 Maternal mobile device use —0.08 (0.07) —0.08 0.26
Maternal COVID-related distress 0.08 (0.07) 0.09 0.30 Maternal COVID-related distress*** 0.22 (0.06) 0.27 0.0003
Child age —0.006 (0.004) —0.13 0.08 Child age —0.003 (0.004) —0.06 0.43
Child biological sex —0.09 (0.07) —0.09 0.20 Child sex 0.005 (0.07) 0.005 0.94
Socioeconomic status —0.01 (0.04) -0.03 0.70 Socioeconomic status —0.06 (0.03) -0.12 0.10

Note. Predictors were averaged across the three lockdown periods. Results were
also replicated when the average conduct problems throughout the lockdown
was included as a covariate.

examine time-locked changes in young children’s screen media expo-
sure through the pandemic. To our knowledge, this study is the first to
examine media exposure at multiple time points during the pandemic
and examine whether media use patterns measured during lockdown
periods have long-term implications for children’s behavior. Overall, we
found that child screen time, exposure to background television,
maternal use of media to regulate child distress and maternal mobile
device use while parenting all changed during the lockdown periods but

Note. Predictors were averaged across the three lockdown periods. Results were
also replicated when the average emotional problems throughout the lockdown
was included as a covariate. ***p < 0.0005.

showed different trajectories of change. Despite changes in media use
during the lockdowns, these changes in media use patterns did not seem
to be related to child conduct and emotional problems in the
post-lockdown period.

4.1. Family media ecology during lockdowns

Our first goal was to characterize the patterns of children’s media use
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and exposure through different time points during the pandemic. First,
we found that child screen time significantly changed between the pre-
lockdown period, the three lockdowns and the post-lockdown period.
Replicating findings from recent studies (Bergmann et al., 2022; Carroll
et al., 2020; Eales et al., 2021; Pedrotti et al., 2022; Ribner et al., 2021),
screen time increased and remained stable during lockdowns compared
with the pre-lockdown period. Unexpectedly, screen time further
increased in the post-lockdown period, suggesting that the disruption
caused by lockdown routines may have changed habitual child viewing
habits. It is also possible that parental media restriction practices toned
down in the post-lockdown period as parents felt more confident that
their children were being exposed to developmentally appropriate ac-
tivities such as formal schooling and peer interactions that can
compensate for the potential effects of prolonged screen time.

Moving beyond the exclusive focus on measures of direct media use
(Barr et al., 2020), we also examined contextual factors of children’s
indirect exposure to media. First, household background television
exposure showed an initial increase during the first lockdown compared
to the pre-lockdown period, followed by a decrease in the second lock-
down which remained stable until the post-lockdown period. The initial
increase can be explained by families’ need to be constantly updated
regarding the development of the pandemic in its initial stages, and the
news serving as a central conduit of this information (Stainback et al.,
2020). It is estimated that COVID-19-related news consumption mark-
edly increased during March 2020 (Newman et al., 2020). However,
while people depended on news for pandemic-related information, they
were simultaneously overwhelmed and emotionally drained by the
extent of pandemic news (Ytre-Arne & Moe, 2021). Greater COVID-19
media consumption was associated with increased perceptions of
COVID-19 threats which, in turn, was associated with greater psycho-
logical distress (Stainback et al., 2020). Research conducted after the
initial stages of the pandemic demonstrated changes in news con-
sumption patterns. Specifically, there was a shift between news abun-
dance to news avoidance as a mechanism to reduce the emotional
distress people experienced when consuming the news (de Bruin et al.,
2021). Although we did not measure the type of background television
exposure in our study, these news consumption patterns may explain the
initial increase and consecutive decrease in background television
exposure in our study.

Next, our results show that maternal use of media to regulate child
distress to reduce children’s distress decreased between lockdowns and
further declined in the post-lockdown period. Excessive use of media to
regulate children’s distress can be considered as problematic media use (i.
e., media use that interferes with daily functioning; Holmgren et al.,
2022), as it can establish passive and ineffective regulatory strategies in
young children, resulting in increased arousal and difficulties in regu-
lating behavior in the face of external demands (Coyne et al., 2021;
Gordon-Hacker & Gueron-Sela, 2020). The Interactional Theory of
Childhood Problematic Media Use (IT-CPU; Domoff et al., 2020) sug-
gests that both proximal and distal factors can shape the development
and maintenance of problematic media use. For example, maternal
postpartum depression symptoms predicted elevated maternal and child
problematic media use two years later (Holmgren et al., 2022). In the
context of the COVID-19 pandemic, recent studies show that child
problematic media use increased from before the pandemic onset to the
initial stages of the pandemic (Eales et al., 2021). This increase can be
attributed to multiple factors, including parental stress and the use of
inconsistent or inefficient parenting practices that characterized family
life during the pandemic (Eales et al., 2021). In the current study,
mothers may have often used media to regulate children’s distress in the
initial stages of the pandemic to alleviate their own negative feelings
caused by the exhaustion and burnout associated with the changes in
their parental roles. However, by the third lockdown mothers may have
been less distressed (Gordon-Hacker et al., 2022) and were able to
employ more adaptive strategies to regulate children’s distress.

Finally, while exposure to background television and maternal use of
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media to regulate child distress seemed to decrease between lockdowns,
maternal use of mobile devices while parenting slightly increased be-
tween the first and second lockdown and then remained stable. In
general, mothers in our sample reported low use of mobile devices while
spending time with their children, with the average score in all time
points being approximately 2 (“Not very likely™). It is possible that this
measure is particularly sensitive to report bias and underreporting due
to social desirability and recall distortion (Gramm et al., 2020). Indeed,
a study that used mobile passive sensing to measure parent smartphone
usage and compare it to parental self-reported use demonstrated that
only few parents accurately self-reported their daily smartphone use,
with most underreporting (Yuan et al., 2019). Thus, our results may not
be an accurate reflection of mothers’ actual mobile device use. The di-
rection of the findings showing a sustained increase during lockdowns
and post-lockdown, however, suggest that parental media use during
routines may have shifted during the pandemic.

4.2. Prediction of Children’s post-lockdown adjustment

Our second goal was to examine whether different aspects of media
exposure were longitudinally associated with children’s post-lockdown
behavioral adjustment. Overall, we found that while measures of
media exposure were cross-sectionally related to children’s behavior
problems during lockdowns, media use and exposure did not predict
children’s behavior in the post-lockdown period. Results from the
correlational analysis show that during lockdown periods, child screen
time, maternal use of media to regulate child distress, and background
television exposure were all positively related to children’s emotional
problems. A similar pattern emerged for conduct problems, except for
background television which was not associated with conduct problems.
These findings replicate findings from pre-COVID research that showed
positive concurrent associations between these direct and indirect
measures of media exposure and children’s behavior (Coyne et al., 2021;
Liu et al., 2021; Manganello & Taylor, 2009; Radesky et al., 2016; Wu
et al., 2017), as well as recent findings from a study conducted during
the pandemic (Tandon et al., 2021). These cross-sectional associations
can reflect the bi-directional nature of the associations between media
use and children’s adjustment. It is plausible that frequent direct and
indirect exposure to screen media increases emotional and conduct
problems through different mechanisms such as exposure to violent
content, displacement from developmentally appropriate activities and
lack of experience in practicing adaptive emotion regulation strategies
(Gordon-Hacker & Gueron-Sela, 2020; Kraut et al., 1998; Zimmerman &
Christakis, 2007). Alternatively, children with elevated behavior prob-
lems who are harder to soothe may also elicit parents’ higher use of
digital media as a regulatory strategy (Neville et al., 2021). Therefore,
these correlational findings cannot establish causal relations between
screen media use and children’s behavior. Our longitudinal examination
of these associations, which also controlled for demographic factors,
showed that although children’s conduct and emotional problems
increased between the pre and post-lockdown periods, the different
measures of screen media exposure during lockdown did not predict
children’s behavior problems. In fact, the only significant predictor of
children’s post-lockdown emotional problems was maternal
COVID-related distress. The lack of longitudinal associations between
media exposure and child behavior problems is consistent with previous
literature, particularly for overall child screen time (Hinkley et al., 2014;
McDaniel & Radesky, 2020). Our moderation analysis further suggested
that these findings did not differ as a function of family income, child
biological sex, and child age. This suggests that the changes to patterns
of media consumption during this global crisis did not have long-term
effects on children’s behavior problems, and that other factors that
were not measured in the current study (e.g., household chaos, negative
parenting behaviors; Dubois-Comtois et al., 2021; Hails et al., 2022)
may account for the observed rise in children’s behavior problems. In
the context of the COVID-19 pandemic, it is possible that screen media
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use served as an effective tool to occupy young children and provide
parents an opportunity to attend to their multiple additional roles in
their workplace and in the house, reduce parental stress, and maintain a
sense of normality. Although our findings should be interpreted with
caution due to multiple limitations listed below, they may reduce feel-
ings of guilt and concern that parents have been experiencing about
their children using screens more frequently during the pandemic
period.

4.3. Limitations and conclusions

Findings from this study should be considered in light of several
limitations. First, our investigation focused only on two child outcomes,
namely emotional and conduct problems. Previous research has shown
that screen media exposure was associated with additional aspects of
children’s functioning such as language abilities, executive function,
and social skills (Aishworiya et al., 2022; Barr et al., 2010; Linebarger
et al., 2014; Wright et al., 2001). Further research is needed to deter-
mine whether exposure to screen media during the pandemic has dif-
ferential effects on other domains of child functioning. Second, an
online-recruited sample might not be representative of the general
population. Mothers using the MIDGAM platform may have different
media use practices and attitudes compared with mothers who do not
use this platform. Also, although our sample was representative and
diverse in terms of family income, most of the participating mothers
were highly educated, limiting generalizability of the findings. A third
main limitation is the exclusive use of maternal report measures, and
retrospective measures of pre-lockdown media use which may introduce
single reporter and recall bias. Given that the use of direct, more
objective measures of child functioning was not possible during the
pandemic, future research should focus on following samples that were
assessed during the pandemic to examine long-term effects of func-
tioning using a multi-method approach, including passive sensing
methods that can measure of media use more accurately.

Despite these limitations, findings from this study contribute to the
understanding of media use during an unprecedented time of social
distancing and home lockdowns. Although media use and exposure
overall increased during home lockdowns, the lack of longitudinal as-
sociations between media use and children’s post-lockdown behavior
suggests that media use may be meeting very important instrumental
needs for parents and children in the short-term, and children’s behavior
changes may return to more typical patterns after the crisis. Future
research should continue to monitor potential effects of media use using
a comprehensive multi-domain measurement approach.

Funding/support
None.
Credit author statement

Noa Gueron Sela: Conceptualization; Data curation; Funding
acquisition; Methodology; Resources; Supervision; Writing — original
draft. Ido Shalev: Conceptualization; Formal analysis; Writing — review
& editing. Avigail Gordon-Hacker: Conceptualization; Data curation;
Methodology; Project administration; Investigation. Alisa Egutobov:
Conceptualization; Data curation; Methodology; Project administration;
Investigation. Rachel Barr: Conceptualization; Methodology; Writing —
review & editing.

Declaration of competing interest

None.

10

Computers in Human Behavior 140 (2023) 107572
Data availability
Data will be made available on request.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.chb.2022.107572.

References

Barr, R. (2019). Growing up in the digital age: Early learning and family media ecology.
Current Directions in Psychological Science, 28(4), 341-346. https://doi.org/10.1177/
0963721419838245

Barr, R., Kirkorian, H., Radesky, J., Coyne, S., Nichols, D., Blanchfield, O., Rusnak, S.,
Stockdale, L., Ribner, A., Durnez, J., Epstein, M., Heimann, M., Koch, F. S.,
Sundqvist, A., Birberg-Thornberg, U., Konrad, C., Slussareff, M., Bus, A.,
Bellagamba, F., & Fitzpatrick, caroline (2020). Beyond screen time: A synergistic
approach to a more comprehensive assessment of family media exposure during
early childhood. Frontiers in Psychology, 11(July), 1-17. https://doi.org/10.3389/
fpsyg.2020.01283

Barr, R., Lauriceila, A., Zack, E., & Calvert, S. L. (2010). Infant and early childhood
exposure to adult-directed and child-directed television programming : Relations
with cognitive skills at age four author (s): Rachel Barr , alexis lauricella , elizabeth
zack and sandra L. Merrill-Palmer Quarterly, 56(1), 21-48. https://www.jstor.org/
stable/23098082.

Bergmann, C., Dimitrova, N., Alaslani, K., Almohammadi, A., Alroqi, H., Aussems, S.,
Barokova, M., Davies, C., Gonzalez-Gomez, N., Gibson, S. P., Havron, N., Horowitz-
Kraus, T., Kanero, J., Kartushina, N., Keller, C., Mayor, J., Mundry, R., Shinskey, J.,
& Mani, N. (2022). Young children’s screen time during the first COVID-19
lockdown in 12 countries. Scientific Reports, 12(1). https://doi.org/10.1038/541598-
022-05840-5

de Bruin, K., de Haan, Y., Vliegenthart, R., Kruikemeier, S., & Boukes, M. (2021). News
avoidance during the covid-19 crisis: Understanding information overload. Digital
Journalism, 9(9), 1394-1410. https://doi.org/10.1080/21670811.2021.1957967

Carroll, N., Sadowski, A., Laila, A., Hruska, V., Nixon, M., Ma, D. W. L., & Haines, J.
(2020). The impact of covid-19 on health behavior, stress, financial and food
security among middle to high income canadian families with young children.
Nutrients, 12(8), 1-14. https://doi.org/10.3390/nu12082352

Chonchaiya, W., Sirachairat, C., Vijakkhana, N., Wilaisakditipakorn, T., &
Pruksananonda, C. (2015). Elevated background TV exposure over time increases
behavioural scores of 18-month-old toddlers. Acta Paediatrica, International Journal of
Paediatrics, 104(10), 1039-1046. https://doi.org/10.1111/apa.13067

Coyne, S. M., Shawcroft, J., Gale, M., Gentile, D. A., Etherington, J. T., Holmgren, H., &
Stockdale, L. (2021). Tantrums, toddlers and technology: Temperament, media
emotion regulation, and problematic media use in early childhood. Computers in
Human Behavior, 120. https://doi.org/10.1016/j.chb.2021.106762

Danet, M., Miller, A. L., Weeks, H. M., Kaciroti, N., & Radesky, J. S. (2022). Children
aged 3-4 years were more likely to be given mobile devices for calming purposes if
they had weaker overall executive functioning. Acta Paediatrica, International Journal
of Paediatrics, 111(7), 1383-1389. https://doi.org/10.1111/apa.16314

Domoff, S. E., Borgen, A. L., & Radesky, J. S. (2020). Interactional theory of childhood
problematic media use. Human Behavior and Emerging Technologies, 2(4), 343-353.
https://doi.org/10.1002/hbe2.217

Drouin, M., McDaniel, B. T., Pater, J., & Toscos, T. (2020). How parents and their
children used social media and technology at the beginning of the COVID-19
pandemic and associations with anxiety. Cyberpsychology, Behavior, and Social
Networking, 23(11), 727-736. https://doi.org/10.1089/cyber.2020.0284

Dubois-Comtois, K., Suffren, S., St-Laurent, D., Milot, T., & Lemelin, J. P. (2021). Child
psychological functioning during the COVID-19 lockdown: An ecological, family-
centered approach. Journal of Developmental and Behavioral Pediatrics, 42(7), 532.

Eales, L., Gillespie, S., Alstat, R. A., Ferguson, G. M., & Carlson, S. M. (2021). Children’s
screen and problematic media use in the United States before and during the COVID-
19 pandemic. Child Development, 92(5), e866-e882. https://doi.org/10.1111/
cdev.13652

Gordon-Hacker, A., Bar-Shachar, Y., Egotubov, A., Uzefovsky, F., & Gueron-Sela, N.
(2022). Trajectories and associations between maternal depressive symptoms,
household chaos and children’s adjustment through the COVID-19 pandemic: A four-
wave longitudinal study. Research on Child and Adolescent Psychopathology. https://
doi.org/10.1007/510802-022-00954-w

Gordon-Hacker, A., & Gueron-Sela, N. (2020). Maternal use of media to regulate child
distress: A double-edged sword? Longitudinal links to toddlers’ negative
emotionality. Cyberpsychology, Behavior, and Social Networking, 23(6), 400-405.
https://doi.org/10.1089/cyber.2019.0487

Gornicka, M., Drywien, M. E., Zielinska, M. A., & Hamulka, J. (2020). Dietary and
lifestyle changes during covid-19 and the subsequent lockdowns among polish
adults: A cross-sectional online survey plifecovid-19 study. Nutrients, 12(8), 1-23.
https://doi.org/10.3390/nu12082324

Gramm, M. M., Vollmer, R. L., Harpel, T. S., McDaniel, B., & Schumacher, J. (2020).
Relationship between parent distraction with technology at mealtimes and child
eating behavior: A pilot study. Journal of Technology in Behavioral Science, 5(1),
15-19. https://doi.org/10.1007/s41347-019-00109-7


https://doi.org/10.1016/j.chb.2022.107572
https://doi.org/10.1016/j.chb.2022.107572
https://doi.org/10.1177/0963721419838245
https://doi.org/10.1177/0963721419838245
https://doi.org/10.3389/fpsyg.2020.01283
https://doi.org/10.3389/fpsyg.2020.01283
https://www.jstor.org/stable/23098082
https://www.jstor.org/stable/23098082
https://doi.org/10.1038/s41598-022-05840-5
https://doi.org/10.1038/s41598-022-05840-5
https://doi.org/10.1080/21670811.2021.1957967
https://doi.org/10.3390/nu12082352
https://doi.org/10.1111/apa.13067
https://doi.org/10.1016/j.chb.2021.106762
https://doi.org/10.1111/apa.16314
https://doi.org/10.1002/hbe2.217
https://doi.org/10.1089/cyber.2020.0284
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref12
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref12
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref12
https://doi.org/10.1111/cdev.13652
https://doi.org/10.1111/cdev.13652
https://doi.org/10.1007/s10802-022-00954-w
https://doi.org/10.1007/s10802-022-00954-w
https://doi.org/10.1089/cyber.2019.0487
https://doi.org/10.3390/nu12082324
https://doi.org/10.1007/s41347-019-00109-7

N. Gueron-Sela et al.

Gueron-Sela, N., & Gordon-Hacker, A. (2020). Longitudinal links between media use and
focused attention through toddlerhood: A cumulative risk approach. Frontiers in
Psychology, 11(November). https://doi.org/10.3389/fpsyg.2020.569222

Hails, K. A., Petts, R. A., Hostutler, C. A., Simoni, M., Greene, R., Snider, T. C., &
Riley, A. R. (2022). COVID-19 distress, negative parenting, and child behavioral
problems: The moderating role of parent adverse childhood experiences. Child Abuse
& Neglect, 130, Article 105450.

Hartshorne, J. K., Huang, Y. T., Lucio Paredes, P. M., Oppenheimer, K., Robbins, P. T., &
Velasco, M. D. (2021). Screen time as an index of family distress. Current Research in
Behavioral Sciences, 2. https://doi.org/10.1016/j.crbeha.2021.100023

Hinkley, T., Verbestel, V., Ahrens, W., Lissner, L., Molnar, D., Moreno, L. A., Pigeot, L.,
Pohlabeln, H., Reisch, L. A., Russo, P., Veidebaum, T., Tornaritis, M., Williams, G., de
Henauw, S., & de Bourdeaudhuij, I. (2014). Early childhood electronic media use as
a predictor of poorer well-being a prospective cohort study. JAMA Pediatrics, 168(5),
485-492. https://doi.org/10.1001/jamapediatrics.2014.94

Holmgren, H. G., Stockdale, L., Gale, M., & Coyne, S. M. (2022). Parent and child
problematic media use: The role of maternal postpartum depression and
dysfunctional parent-child interactions in young children. Computers in Human
Behavior, 133. https://doi.org/10.1016/j.chb.2022.107293

Jeffreys, H. (1961). Theory of probability (3rd ed.). New York, NY: Oxford University
Press.

Keel, P. K., Gomez, M. M., Harris, L., Kennedy, G. A., Ribeiro, J., & Joiner, T. E. (2020).
Gaining “The Quarantine 15:” Perceived versus observed weight changes in college
students in the wake of COVID-19. International Journal of Eating Disorders, 53(11),
1801-1808. https://doi.org/10.1002/eat.23375

Kildare, C. A., & Middlemiss, W. (2017). Impact of parents mobile device use on parent-
child interaction: A literature review. Computers in Human Behavior, 75, 579-593.
https://doi.org/10.1016/j.chb.2017.06.003

Kirkorian, H. L., Pempek, T. A., Murphy, L. A., Schmidt, M. E., & Anderson, D. R. (2009).
The impact of background television on parent-child interaction. Child Development,
80(5), 1350-1359. https://doi.org/10.1111/j.1467-8624.2009.01337.x

Konrad, C., Berger-Hanke, M., Hassel, G., & Barr, R. (2021). Does texting interrupt
imitation learning in 19-month-old infants? Infant Behavior and Development, 62,
Article 101513. https://doi.org/10.1016/j.infbeh.2020.10151

Kraut, R., Patterson, M., Lundmark, V., Kiesler, S., Mukophadhyay, T., & Scherlis, W.
(1998). Internet paradox: A social technology that reduces social involvement and
psychological well-being? American Psychologist, 53(9), 1017.

Linebarger, D. L., Barr, R., Lapierre, M. A., & Piotrowski, J. T. (2014). Associations
between parenting, media use, cumulative risk, and children’s executive
functioning. Journal of Developmental and Behavioral Pediatrics, 35(6), 367-377.

Liu, W., Wu, X., Huang, K., Yan, S., Ma, L., Cao, H., Gan, H., & Tao, F. (2021). Early
childhood screen time as a predictor of emotional and behavioral problems in
children at 4 years: A birth cohort study in China. Environmental Health and Preventive
Medicine, 26(1). https://doi.org/10.1186/512199-020-00926-w

Manganello, J. A., & Taylor, C. A. (2009). Television exposure as a risk factor for
aggressive behavior among 3-year-old children. Archives of Pediatrics and Adolescent
Medicine, 163(Issue 11).

McDaniel, B. T. (2019). Parent distraction with phones, reasons for use, and impacts on
parenting and child outcomes: A review of the emerging research. Human Behavior
and Emerging Technologies, 1(2), 72-80. https://doi.org/10.1002/hbe2.139

McDaniel, B. T., & Coyne, S. M. (2016). Technoference”: The interference of technology
in couple relationships and implications for women’s personal and relational well-
being. Psychology of Popular Media Culture, 5(1), 85-98. https://doi.org/10.1037/
ppm0000065

McDaniel, B. T., & Radesky, J. S. (2018). Technoference: Longitudinal associations
between parent technology use, parenting stress, and child behavior problems.
Pediatric Research, 84(2), 210-218. https://doi.org/10.1038/541390-018-0052-6

McDaniel, B. T., & Radesky, J. S. (2020). Longitudinal associations between early
childhood externalizing behavior, parenting stress, and child media use.
Cyberpsychology, Behavior, and Social Networking, 23(6), 384-391.

Meoded Karabanov, G., Asaf, M., Ziv, M., & Aram, D. (2021). Parental behaviors and
involvement in children’s digital activities among Israeli jewish and arab families
during the COVID-19 lockdown. Early Education & Development, 32(6), 881-902.
https://doi.org/10.1080/10409289.2021.1882810

Myruski, S., Gulyayeva, O., Birk, S., Pérez-Edgar, K., Buss, K. A., & Dennis-Tiwary, T. A.
(2018). Digital disruption? Maternal mobile device use is related to infant social-
emotional functioning. Developmental Science, 21(4), 1-9. https://doi.org/10.1111/
desc.12610

Neville, R. D., McArthur, B. A., Eirich, R., Lakes, K. D., & Madigan, S. (2021).
Bidirectional associations between screen time and children’s externalizing and
internalizing behaviors. Journal of Child Psychology and Psychiatry, 62(12),
1475-1484.

Newman, N., Richard, F., with Schulz, A., Andi, S., & Kleis Nielsen, R. (2020). Reuters
Institute Digital News Report, 2020.

Ozturk Eyimaya, A., & Yalcin Irmak, A. (2021). Relationship between parenting practices
and children’s screen time during the COVID-19 Pandemic in Turkey. Journal of
Pediatric Nursing, 56, 24-29. https://doi.org/10.1016/j.pedn.2020.10.002

Pedrotti, B. G., Mallmann, M. Y., Almeida, C. R. S., Marques, F. M., Vescovi, G., Riter, H.
da S., Almeida, M. L., Pieta, M. A. M., & Frizzo, G. B. (2022). Infants’ and toddlers’
digital media use and mothers’ mental health: A comparative study before and

11

Computers in Human Behavior 140 (2023) 107572

during the COVID-19 pandemic. Infant Mental Health Journal, 43(1), 24-35. https://
doi.org/10.1002/imhj.21952

Piotrowski, J. T., & Valkenburg, P. M. (2015). Finding orchids in a field of dandelions:
Understanding children’s differential susceptibility to media effects. American
Behavioral Scientist, 59(14), 1776-1789. https://doi.org/10.1177/
0002764215596552

Pisot, S., Milovanovi¢, L., Simuni¢, B., Gentile, A., Bosnar, K., Prot, F., Bianco, A., lo
Coco, G., Bartoluci, S., Katovié¢, D., Bakaldr, P., Kovalik Slancova, T., Tlu¢dkova, L.,
Casals, C., Feka, K., Christogianni, A., & Drid, P. (2020). Maintaining everyday life
praxis in the time of COVID-19 pandemic measures (ELP-COVID-19 survey). The
European Journal of Public Health, 30(Issue 6), 1181-1186. https://doi.org/10.1093/
eurpub/ckaal57. Oxford University Press.

Pombo, A., Luz, C., Rodrigues, L. P., & Cordovil, R. (2021). Effects of COVID-19
confinement on the household routines of children in Portugal. Journal of Child and
Family Studies, 30(7), 1664-1674. https://doi.org/10.1007/510826-021-01961-z

Radesky, J. S. (2020). Smartphones and children: Relationships, regulation, and
reasoning. Cyberpsychology, Behavior, and Social Networking, 23(6), 361-362. https://
doi.org/10.1089/cyber.2020.29186.jsr. NLM (Medline).

Radesky, J. S., Peacock-Chambers, E., Zuckerman, B., & Silverstein, M. (2016). Use of
mobile technology to calm upset children: Associations with social-emotional
development. JAMA Pediatrics, 170(4), 397-399. https://doi.org/10.1001/
jamapediatrics.2015.4260

Radesky, J. S., Silverstein, M., Zuckerman, B., & Christakis, D. A. (2014). Infant self-
regulation and early childhood media exposure. Pediatrics, 133(5). https://doi.org/
10.1542/peds.2013-2367

Ribner, A. D., Barr, R. F., & Nichols, D. L. (2020). Background media use is negatively
related to language and literacy skills: Indirect effects of self-regulation. Pediatric
Research. https://doi.org/10.1038/541390-020-1004-5. December 2019.

Ribner, A. D., Coulanges, L., Friedman, S., Libertus, M. E., Hughes, C., Foley, S.,
Devine, R., Fink, E., Selby, A., Brocki, K., Frick, M., Badinlou, F., Feng, X., Chan, M.,
Slaughter, V., Clark, S., Su, Y., Wan, S., Lecce, S., ... Silver, A. (2021). Screen time in
the coronavirus 2019 era: International trends of increasing use among 3- to 7-year-
old children. The Journal of Pediatrics, 239, 59-66. https://doi.org/10.1016/j.
jpeds.2021.08.068. el.

Rozenblatt-Perkal, Y., Davidovitch, M., & Gueron-Sela, N. (2022). Infants’ physiological
and behavioral reactivity to maternal mobile phone use — an experimental study.
Computers in Human Behavior, 127. https://doi.org/10.1016/j.chb.2021.107038

Stainback, K., Hearne, B. N., & Trieu, M. M. (2020). COVID-19 and the 24/7 news cycle:
Does COVID-19 news exposure affect mental health? Socius, 6. https://doi.org/
10.1177/2378023120969339

Sultana, A., Tasnim, S., Bhattacharya, S., Hossain, M., & Purohit, N. (2021). Digital screen
time during COVID-19 pandemic: A public health concern.

Sundgqvist, A., Heimann, M., & Koch, F. S. (2020). Relationship between family
technoference and behavior problems in children aged 4-5 years. Cyberpsychology,
Behavior, and Social Networking, 23(6), 371-376. https://doi.org/10.1089/
cyber.2019.0512

Tandon, P. S., Zhou, C., Johnson, A. M., Gonzalez, E. S., & Kroshus, E. (2021).
Association of children’s physical activity and screen time with mental health during
the covid-19 pandemic. JAMA Network Open, 4(10). https://doi.org/10.1001/
jamanetworkopen.2021.27892

Valkenburg, P. M., & Peter, J. (2013). The differential susceptibility to media effects
model. Journal of Communication, 63(2), 221-243.

White, I. R., Royston, P., & Wood, A. M. (2011). Multiple imputation using chained
equations: Issues and guidance for practice. Statistics in Medicine, 30(4), 377-399.

Wiederhold, B. K. (2020). Children’s screen time during the COVID-19 pandemic:
Boundaries and etiquette. Cyberpsychology, Behavior, and Social Networking, 23(6),
359-360. https://doi.org/10.1089/cyber.2020.29185.bkw. Mary Ann Liebert Inc.

Wong, R. S., Tung, K. T. S, Rao, N., Leung, C., Hui, A. N. N., Tso, W. W. Y., Fu, K. W,
Jiang, F., Zhao, J., & Ip, P. (2020). Parent technology use, parent—child interaction,
child screen time, and child psychosocial problems among disadvantaged families.
The Journal of Pediatrics, 226, 258-265. https://doi.org/10.1016/j.
jpeds.2020.07.006

Wright, J. C., Huston, A. C., Murphy, K. C., st Peters, M., Pifion, M., Scantlin, R., &
Kotler, J. (2001). The relations of early television viewing to school readiness and
vocabulary of children from low-income families: The early window project. Child
Development, 72(5), 1347-1366. https://doi.org/10.1111/1467-8624.t01-1-00352

Wu, X., Tao, S., Rutayisire, E., Chen, Y., Huang, K., & Tao, F. (2017). The relationship
between screen time, nighttime sleep duration, and behavioural problems in
preschool children in China. European Child & Adolescent Psychiatry, 26(5), 541-548.
https://doi.org/10.1007/s00787-016-0912-8

Ytre-Arne, B., & Moe, H. (2021). Doomscrolling, monitoring and avoiding: News use in
COVID-19 pandemic lockdown. Journalism Studies, 22(13), 1739-1755. https://doi.
org/10.1080/1461670X.2021.1952475

Yuan, N., Weeks, H. M., Ball, R., Newman, M. W., Chang, Y. J., & Radesky, J. S. (2019).
How much do parents actually use their smartphones? Pilot study comparing self-
report to passive sensing. Pediatric Research, 86(4), 416-418. https://doi.org/
10.1038/541390-019-0452-2. Nature Publishing Group.

Zimmerman, F. J., & Christakis, D. A. (2007). Associations between content types of early
media exposure and subsequent attentional problems. Pediatrics, 120(5), 986-992.
https://doi.org/10.1542/peds.2006-3322


https://doi.org/10.3389/fpsyg.2020.569222
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref19
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref19
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref19
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref19
https://doi.org/10.1016/j.crbeha.2021.100023
https://doi.org/10.1001/jamapediatrics.2014.94
https://doi.org/10.1016/j.chb.2022.107293
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref23
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref23
https://doi.org/10.1002/eat.23375
https://doi.org/10.1016/j.chb.2017.06.003
https://doi.org/10.1111/j.1467-8624.2009.01337.x
https://doi.org/10.1016/j.infbeh.2020.10151
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref28
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref28
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref28
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref29
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref29
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref29
https://doi.org/10.1186/s12199-020-00926-w
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref31
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref31
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref31
https://doi.org/10.1002/hbe2.139
https://doi.org/10.1037/ppm0000065
https://doi.org/10.1037/ppm0000065
https://doi.org/10.1038/s41390-018-0052-6
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref35
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref35
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref35
https://doi.org/10.1080/10409289.2021.1882810
https://doi.org/10.1111/desc.12610
https://doi.org/10.1111/desc.12610
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref38
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref38
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref38
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref38
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref39
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref39
https://doi.org/10.1016/j.pedn.2020.10.002
https://doi.org/10.1002/imhj.21952
https://doi.org/10.1002/imhj.21952
https://doi.org/10.1177/0002764215596552
https://doi.org/10.1177/0002764215596552
https://doi.org/10.1093/eurpub/ckaa157
https://doi.org/10.1093/eurpub/ckaa157
https://doi.org/10.1007/s10826-021-01961-z
https://doi.org/10.1089/cyber.2020.29186.jsr
https://doi.org/10.1089/cyber.2020.29186.jsr
https://doi.org/10.1001/jamapediatrics.2015.4260
https://doi.org/10.1001/jamapediatrics.2015.4260
https://doi.org/10.1542/peds.2013-2367
https://doi.org/10.1542/peds.2013-2367
https://doi.org/10.1038/s41390-020-1004-5
https://doi.org/10.1016/j.jpeds.2021.08.068
https://doi.org/10.1016/j.jpeds.2021.08.068
https://doi.org/10.1016/j.chb.2021.107038
https://doi.org/10.1177/2378023120969339
https://doi.org/10.1177/2378023120969339
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref52
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref52
https://doi.org/10.1089/cyber.2019.0512
https://doi.org/10.1089/cyber.2019.0512
https://doi.org/10.1001/jamanetworkopen.2021.27892
https://doi.org/10.1001/jamanetworkopen.2021.27892
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref55
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref55
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref56
http://refhub.elsevier.com/S0747-5632(22)00392-2/sref56
https://doi.org/10.1089/cyber.2020.29185.bkw
https://doi.org/10.1016/j.jpeds.2020.07.006
https://doi.org/10.1016/j.jpeds.2020.07.006
https://doi.org/10.1111/1467-8624.t01-1-00352
https://doi.org/10.1007/s00787-016-0912-8
https://doi.org/10.1080/1461670X.2021.1952475
https://doi.org/10.1080/1461670X.2021.1952475
https://doi.org/10.1038/s41390-019-0452-2
https://doi.org/10.1038/s41390-019-0452-2
https://doi.org/10.1542/peds.2006-3322

	Screen media exposure and behavioral adjustment in early childhood during and after COVID-19 home lockdown periods
	1 Introduction
	1.1 Theoretical and empirical background
	1.1.1 Screen media use during the COVID-19 pandemic in young children
	1.1.2 Screen media use and behavioral adjustment in early childhood
	1.1.3 Moderators of screen media use effects

	1.2 The current study

	2 Methods
	2.1 Sampling and participants
	2.2 Measures
	2.2.1 Child screen media use and exposure
	2.2.2 Child behavior problems
	2.2.4 Covariates

	2.3 Missing data
	2.4 Statistical analysis
	2.4.1 Changes in media use
	2.4.2 Prediction of Children’s post-lockdown conduct and emotional problems
	2.4.3 Power analysis


	3 Results
	3.1 Descriptive statistics and bivariate correlations
	3.2 Changes in media use and exposure
	3.3 Prediction of Children’s post-lockdown conduct problems
	3.3.1 Moderation analysis

	3.4 Prediction of Children’s post-lockdown emotional problems
	3.4.1 Moderation analysis


	4 Discussion
	4.1 Family media ecology during lockdowns
	4.2 Prediction of Children’s post-lockdown adjustment
	4.3 Limitations and conclusions

	Funding/support
	Credit author statement
	Declaration of competing interest
	Data availability
	Appendix A Supplementary data
	References


