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Abstract

Aim: The current study investigated the prospective relationships between parental
monitoring, family conflict, and screen time across six screen time modalities in early
adolescents in the USA.

Methods: We utilised prospective cohort data of children (ages 10-14 years) from
the Adolescent Brain Cognitive Development (ABCD) Study (years baseline to Year
2 of follow-up; 2016-2020; N=10757). Adjusted coefficients (B) and 95% confi-
dence intervals (Cls) were estimated using mixed-effect models with robust stand-
ard errors.

Results: A higher parental monitoring score was associated with less total screen time
(B=-0.37, 95% Cl -0.58, -0.16), with the strongest associations being with video
games and YouTube videos. Conversely, a higher family conflict score was associated
with more total screen time (B=0.08, 95% Cl 0.03, 0.12), with the strongest associa-
tions being with YouTube videos, video games, and watching television shows/movies
in Years 1 and 2.

Conclusion: The current study found that greater parental monitoring was associated
with less screen time, while greater family conflict was linked to more screen time.
These results may inform strategies to reduce screen time in adolescence, such as
improving communication between parents and their children to strengthen family

relationships.
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1 | INTRODUCTION

Screen time is a large part of daily life for today's adolescents. With
access to computers, television, mobile phones, and social media,
the rise in screen time raises concerns about its effects on adoles-
cent health.! Although screen time may prepare adolescents for a
technology-driven world and increases social connectedness, re-
search has also linked excessive screen time to negative outcomes.
These include sedentary behaviour, obesity, poor school perfor-
mance, poor sleep, and negative mental health outcomes.>™ Thus,
it is important to investigate the various environmental factors in-
fluencing adolescent screen time that could be targeted to prevent
progression to excessive screen use.

Parents and caregivers play significant roles in how adolescents
develop. Given this, an important area of interest is how parental
monitoring and family conflict affect adolescent screen use. Parental
monitoring describes how parents and caregivers pay attention to
and track their child's location, activities, and behaviour.® Low pa-
rental monitoring and high family conflict have been prospectively
associated with higher levels of behaviour problems in adolescents
in the USA.” In a cross-sectional survey of Chinese adolescents,
higher levels of parental monitoring were associated with more
problematic screen use.® This relationship was mediated by the
children's motivation to escape negative emotions via screen use.
For example, children may turn to their digital devices to alleviate
stress during difficult or distressing situations, despite the wishes
and monitoring of their parents.9 Similarly, family conflict can also
create situations in which youth seek escape mechanisms through
screens, which has been previously demonstrated to predict higher
screen time in adolescents.’® However, the existing research in the
USA on the relationships between parental monitoring, family con-
flict, and adolescent screen time has yielded mixed results and is
mostly limited to smaller, regional, or cross-sectional studies 114
The inconsistent findings and lack of national, longitudinal data in
the USA underscore the need for additional investigation of how pa-
rental behaviour influences adolescent screen time.

The present study aims to bridge these gaps in the literature by
using a diverse, nationwide sample of 10- to 14-year-old adoles-
cents participating in the Adolescent Brain Cognitive Development
(ABCD) Study. While previous studies used these data for cross-

415 our study extends prior work by

sectional analyses at baseline,
examining the prospective associations between parental monitor-
ing, family conflict, and screen time after 2years of follow-up. The
prospective design of this study offers a valuable insight about how
parental monitoring and family conflict interact with adolescents'
screen time over time.

We hypothesised that parental monitoring may protect against
excessive screen time. We also hypothesised that family conflict
may be associated with more screen time. Additionally, the current
study analysed the aforementioned associations across six differ-
ent forms of contemporary screen time modalities, including tele-
vision, video games, texting, watching videos, video chat, and social
media.

Key Notes

e This study explored the prospective associations be-
tween parental monitoring and family conflict with
various forms of contemporary screen time in a diverse,
national cohort of 10- to 14-year-old adolescents fol-
lowed over 2years.

e High parental monitoring was associated with less
screen time, while high family conflict was associated
with more screen time.

e Clinicians should actively promote discussions between
parents and their children regarding appropriate screen

time use.

2 | METHOD
2.1 | Study population

The current study utilised longitudinal data from baseline to Year 2
of the Adolescent Brain Cognitive Development (ABCD) Study (4.0
release). The ABCD study is an ongoing longitudinal study of health,
brain, and cognitive development. The study baseline (2016-2018)
included 11875 children (ages 10-14years) from 21 recruitment
sites across the USA. Details about the ABCD study participants,
recruitment, protocol, and measures have been described else-
where.® We excluded participants with missing data for total screen
time and confounders (n=1118), leaving 10757 children for the cur-
rent analysis. Institutional review board approval was received from
the University of California, San Diego, and the respective IRBs of
each study site. Written assent was obtained from participants, and

written informed consent was obtained from their caregivers.

2.2 | Variables

Parental monitoring was based on validated measures evaluating
child perceptions of parental monitoring.”"19 At baseline, youth-
reported responses used a Likert scale ranging from never (one) to
almost always (five). The scale was calculated as the average of the
five questions with a range from 1 to 5 with higher scores indicating
overall high parental monitoring behaviours.*”?°

Measures of family conflict were determined from the baseline
youth-reported conflict subset of the Family Environment Scale,
which was calculated as the average of nine questions evaluating
conflict between family members, including the parents and chil-
dren.*®'2! The scale ranged from O to 9 in which a higher score
indicates greater family conflicts.” The family conflict score has
good test-retest reliability (ICC=0.49) and acceptable internal con-
sistency (a=0.68)1%20
Recreational screen time was obtained from the ABCD Youth

Screen Time Survey where data were collected annually and
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harmonised across years. Participants answered questions about
daily time spent on six different screen modalities including view-
ing or streaming TV shows or movies, watching or streaming
videos on platforms like YouTube, playing video games, texting,
video chatting on services such as Skype or FaceTime, and using
social media like Facebook and Instagram. School activities were
excluded. Based on a previously validated measure, screen time
was calculated separately for weekdays and weekend days.??%*
A weighted average was calculated to obtain the participants' av-
erage daily screen time.?> The weighted average was calculated
using the following formula: [(weekday average x 5) + (weekend av-
erage><2)]/7.25 After calculating screen time total for each type of
media utilised by participants, we reported the weighted average
as a continuous variable. An analysis of the concordance between
self-reported screen time and screen time measured objectively
using a passive-sensing smartphone app shows a moderate cor-
relation (r=0.49).2¢

Potential sociodemographic confounders at baseline for the
association between parental monitoring score and family conflict
score with screen time were included. The confounder of age was
measured in years. Sex was categorised as female or male. Race or
ethnicity included White, Latino or Hispanic, Black, Asian, Native
American, and other. Household income in USA dollars was cate-
gorised into six categories: less than $25000, $25000 through
$49999, $50000 through $74999, $75000 through $99999,
$100000 through $199 999, and $200000 and greater. Highest pa-
rental education was categorised into high school or less versus col-

lege or more. Study site was also included as a confounder.

2.3 | Statistical analysis

We used baseline parental monitoring and family conflict scores
as primary predictors. Repeated measures of total screen time and
screen time separated across the six modalities from Year 1 and
Year 2 were used as the outcome. The distributions of parental
monitoring and family conflict scores were skewed, and the use of
log-transforming was not applicable as many subjects have family
conflict scores of zero. Thus, we used mixed-effects models with
robust standard errors to assess the association of baseline pa-
rental monitoring and family conflict scores with daily screen time
measures in Years 1 and 2. We also tested the interaction between
parental monitoring and family conflict in the mixed-effect mod-
els, but the interaction was not significant. The statistical models
incorporated both parental monitoring and family conflict scores
within the same model, considering the possibility of a causal
connection between these two variables. Model one was unad-
justed. In model two, we used screen time from Year 1 to Year 2
as the outcome and adjusted for the following baseline confound-
ers: age, sex, race or ethnicity, household income, highest paren-
tal education, study site, and screen time measures at baseline.
Additionally, we conducted stratified analyses by biological sex,
race, and household income.

ACTA PEDIATRICA RYV NI

We tested intercorrelations between screen time modalities
using the Pearson correlation coefficient test. A p-value<0.05 was
considered to indicate statistical significance. The data analyses
were performed in 2022 using Stata 15 (StataCorp, Texas, USA).

3 | RESULTS

Characteristics of the 10757 (51.1% male) participants included
in the current study are presented in Table 1. Around half of the

TABLE 1 Sociodemographic, screen time, and behavioural
characteristics of 10757 Adolescent Brain Cognitive Development
(ABCD) Study participants.

Mean (SD) / %
Sociodemographic characteristics (baseline)
Age (years), mean (SD) (baseline) 9.9 (0.6)
Sex (%)
Female 48.9%
Male 51.1%
Race/ethnicity (%)
White 52.4%
Latino/Hispanic 20.1%
Black 17.3%
Asian 5.5%
Native American 3.2%
Other 1.5%
Household income (%)
Less than $25000 18.7%
$25000 through $49 999 20.4%
$50000 through $74 999 17.5%
$75000 through $99 999 13.4%
$100000 through $199 999 22.6%
$200000 and greater 7.4%
Parents with college education or more (%) 79.7%
Recreational screen time variables (baseline)
Total screen time, hours per day, mean (SD) 3.9(3.2)
Television shows/movies, hours per day, mean 1.3(1.1)
(SD)
Videos (YouTube), hours per day, mean (SD) 1.1(1.2)
Video games, hours per day, mean (SD) 1.1(1.2)
Texting, hours per day, mean (SD) 0.4 (0.9)
Video chat, hours per day, mean (SD) 0.2 (0.6)
Social media, hours per day, mean (SD) 0.1(0.4)
Family variables (baseline)
Parent monitoring scale 4.4 (0.5)
Family conflict scale 2.1(1.9)

Note: Propensity weights were applied to yield representative estimates
based on the American Community Survey from the US Census.
Abbreviation: SD, standard deviation.
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TABLE 2 Associations of baseline parental monitoring and family conflict with screen time at Year 1 and Year 2 follow-up in the Adolescent Brain Cognitive Development (ABCD) Study.

Television shows/

movies

Social media

Video chat

Video games Texting

Videos (YouTube)

Total screen time

Baseline Predictors

B (95% Cl)

B (95% Cl) B (95% Cl) B (95% Cl)

B (95% Cl)

B (95% Cl)

B (95% Cl)

Parental monitoring

0.001 (-0.04, 0.05)

-0.38(-0.43,-0.32) -0.65(-0.73, -0.56) 0.005 (-0.05, 0.06) 0.02 (-0.02,0.06)

-0.15 (-0.20,

0.09)

-1.14 (-1.37,-0.90)

Model 1

0.007 (-0.04, 0.05)

-0.16 (-0.21, -0.10) -0.27 (-0.35,-0.19) 0.03 (-0.02, 0.09) 0.04 (-0.002, 0.08)

-0.03 (-0.08,

0.03)

-0.37(-0.58, -0.16)

Model 2

Family conflict

0.02 (0.009, 0.03) 0.02 (0.007, 0.02) 0.03 (0.02, 0.04)

0.12(0.10, 0.14)

0.10(0.08,0.12)

0.35(0.29, 0.40) 0.06 (0.05, 0.07)

0.08(0.03,0.12)

Model 1

0.02 (0.0004, 0.04) -0.0005 (-0.01, 0.01) -0.0002 (-0.009, 0.009) 0.008 (-0.003, 0.02)

0.03(0.01, 0.04)

0.02 (0.003, 0.03)

Model 2

AL-SHOAIBI ET AL.

Note: Bold indicates p <0.05. Screen time based on average of screen time measures until the respective wave of the outcome measure. Parental monitoring and family conflict measures are reported from

baseline. Model 1: unadjusted. Model 2: Adjusted for baseline screen time measures, age, sex, race/ethnicity, household income, highest parental education, study site.

participants were female and 47.6% were from other race or
ethnicity groups. At baseline, the average total screen time was
3.9+ 3.2h per day, with the most time spent watching televi-
sion shows or movies (1.3 +1.1h), watching or streaming videos
(1.1+1.2h), and playing video games (1.1+1.1h). The average
parental monitoring score was 4.4+0.5, and the average family
conflict score was 2.1+ 1.9.

The results of the Pearson correlation coefficient test, shown in
Table S1, indicate significant intercorrelations among screen time
modalities. Notably, there were strong correlations between social
media and texting (r=0.62, p<0.001), and moderate correlations be-
tween video games and videos (r=0.48, p <0.001), and social media
and video chat (r=0.47, p<0.001).

Table 2 shows the unadjusted and adjusted models for the as-
sociations between baseline parental monitoring and family conflict
scores with total screen time and its subtypes at Year 1 and Year 2.
In model two, higher parental monitoring score was associated with
less total screen time (B=-0.37, 95% CI -0.58, -0.16), specifically
playing video games (B=-0.27, 95% Cl -0.35, -0.19) and watching
or streaming videos (B=-0.16, 95% ClI -0.21, -0.10). Higher family
conflict score was associated with higher total screen time (B=0.08,
95% Cl 0.03, 0.12), watching videos (YouTube) (B=0.03, 95% ClI
0.01, 0.04), video games (B=0.02, 95% CI 0.0004, 0.04), and watch-
ing television shows or movies (B=0.02, 95% CI 0.003, 0.03).

The findings of the regression models align with the results of
the correlation analysis (Table S1), reaffirming that screen activi-
ties are intercorrelated. Streaming videos and video games, which
showed moderate correlation, were inversely associated with paren-
tal monitoring, and positively associated with family conflict. On the
other hand, there were moderate to high correlations found among
texting, video chat, and social media. Parental monitoring was not
significantly associated with any of these screen modalities.

Models stratified by sex are shown in Table S2. Our stratified
analyses showed that parental monitoring was associated with
lower total screen time in both males and females, particularly with
streaming videos and video games. Family conflict was associated
with higher total screen time and social media time in females but
not males.

Models stratified by race or ethnicity are shown in Table S3.
The results suggested that parental monitoring was associated with
lower total screen time, video games, and streaming videos in White
adolescents. Additionally, higher family conflict was associated with
more television, videos, and video games among White and Latino
or Hispanic adolescents but not in other racial or ethnic groups.
However, there is a possibility that smaller sample sizes in other
racial or ethnic groups limit the detection of statistically significant
effects. The overall pattern indicates that parental monitoring may
have a generalisable effect on reducing adolescent screen time, re-
gardless of race or ethnicity.

Models stratified by household income are shown in Table S4.
Parental monitoring generally was associated with less screen time,
including streaming videos and playing video games, across vari-
ous income groups. Conversely, family conflict was associated with
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higher screen time across multiple screen activities, especially in
households with a household income of $25000-$50000.

In sensitivity analyses, we additionally controlled for parental
warmth (Table S5) and used a binary parental monitoring or family
conflict variable (Table Sé). Sensitivity analysis findings are consis-
tent with the primary analysis.

4 | DISCUSSION

In a demographically diverse nationwide sample of 10757 partici-
pants ages 10-14years old in the USA, we found that greater pa-
rental monitoring was associated with less screen time, with the
strongest associations being with playing video games and watch-
ing YouTube videos. In addition, greater family conflict was associ-
ated with more screen time, with the strongest associations being
with watching YouTube videos, playing video games, and watching
television shows or movies. Furthermore, we found strong corre-
lations between texting and social media, video games and videos
(YouTube), and social media and video chatting.

The current study bridges the gaps in the current literature by
examining the prospective relationships between parental monitor-
ing and family conflict with different forms of contemporary screen
time. It uses a large, national cohort of 10- to 14-year-old adoles-
cents followed over 2years. The theoretical basis for the associa-
tion between more parental monitoring and less total screen time
includes more consistent setting of screen time limits or rules. Our
findings are consistent with some previous studies that found sim-
ilar results in 9- to 15-year-old children.***2 However, our findings
contrast other studies that found higher levels of parental monitor-
ing to predict more problematic screen use in Chinese adolescents
(mean age=16.1years).?2 The present study advances the work of
the aforementioned studies by differentiating between different
forms of contemporary screen time in early adolescents and using
prospective data.

The present study's findings were consistent with past studies,?’
in that greater family conflict was associated with more total screen
time. It advances prior work to show associations with prospective
longitudinal data. As family conflict leads to increased emotional dis-
tress in adolescents,?® this relationship could reflect escape motiva-
tion, with them turning to screens as an escape?’ from the conflict
and associated emotional distress.

This study found that adolescent screen time behaviours are
not isolated but interconnected across various digital engage-
ments. Therefore, parental monitoring targeting one activity such
as video games might indirectly reduce streaming videos. On the
other hand, family conflict could lead adolescents to use multi-
ple screen-based activities as coping mechanisms, which in turn
can lead them to engage in additional screen activities. These
findings can help parents monitor their children's digital habits
comprehensively.

Our stratified analyses showed that both males and females may
benefit from parental monitoringin reducing screen time, particularly

ACTA PEDIATRICA RYV NI

with streaming videos and playing video games. Parental monitoring
was associated with less time playing video games and streaming
videos in White adolescents. However, the effects for other screen
modalities varied by race. Furthermore, parental monitoring was as-
sociated with less screen time, including streaming video and playing
video games, across various income groups. These findings indicate
that interventions targeting screen time should consider gender,

race, and household income differences.

4.1 | Strengths and limitations

The present study has several limitations. All measures were self-
reported, which make them subject to recall or social desirability
bias.??2* A bidirectional relationship between screen time and
parental monitoring and family conflict, including the potential
for reverse causation, cannot be identified given that prolonged
screen usage might escalate parental oversight or serve as a trig-
ger for family conflict. The generalisability of our findings may be
affected due to selection bias. While the current study adjusted
for several potential confounders, there is the possibility of re-
sidual confounders. Strengths of the present study include the
prospective study design with three repeated measures of screen
time as well as analysis of modern screen time modalities across
a large, diverse, national sample of early adolescents. Future re-
search could examine mediating factors such as escape motivation
in the associations between parental monitoring, family conflict,

and screen time.

5 | CONCLUSION

Given the potential links between excessive screen time and nega-
tive outcomes in adolescence, the current study offers several im-
plications in the context of adolescent development and health.
For example, because family conflict was associated with higher
screen time, strategies to reduce screen time in adolescence may
target improved communication between parents and their chil-
dren to strengthen familial relationships. The American Academy
of Pediatrics currently advocates for the creation of Family Media
Use Plans to establish screen time boundaries that respect each in-
dividual family's values and lifestyles.*° Our findings reinforce this
recommendation and clinicians should actively encourage parents to
lead open discussions with their children about appropriate screen

time use.
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