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Abstract

Background While accumulating research has tested the hypothesis that screen time causes psychiatric symptoms in children,
less attention has been paid to the hypothesis that children with psychiatric symptoms change their patterns of screen time
and digital media use. We aimed to test whether children with psychiatric symptoms subsequently change their patterns of
screen time and digital media use.

Methods N =9,066 children primarily aged 9-10 in the Adolescent Brain Cognitive Development Study at baseline and
1-year later. Psychiatric symptoms included internalizing, attention, and externalizing symptoms. Screen time was measured
as ordinally defined weekday and weekend time on social and nonsocial [e.g., YouTube] digital media). Models assessed
psychiatric symptoms as predictors of screen time, and screen time as predictors of psychiatric symptoms, controlled for
baseline measures of each, sex, age, race/ethnicity, and income.

Results Children with psychiatric symptoms spent more time on non-social media one year later compared with peers.
Considering total psychiatric problems, clinical levels of problems predicted higher levels of weekday (OR=1.22, 95%
CI 1.22-1.23) and weekend (OR=1.10, 95% CI 1.09-1.11) nonsocial screen time. For nearly all analyses of psychiatric
symptoms predicting screen time, associations were highest for a non-social screen time outcome rather than a social screen
time outcome (Highest OR=1.65, 95% CI 1.63-1.67, clinical rule breaking predicting weekday nonsocial screen time).
Comparable magnitude associations were observed for social and nonsocial media use predicting future psychiatric symp-
toms, suggesting bidirectionality.

Conclusion Children with psychiatric symptoms have different subsequent media use patterns, including higher rates of
subsequent nonsocial engagement. Ensuring that ongoing data collection and analysis efforts attend to temporality and tran-
sitions in the relation between media use and psychiatric symptoms will accelerate progress in the field.
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Introduction

Psychiatric symptoms and disorders often onset in child-
hood and adolescence [1], are prevalent [2], and are associ-
ated with substantial distress, impairment, and additional
morbidity and mortality [3]. Broad categories of psychi-
atric symptoms include internalizing symptoms and dis-
orders such as depressive and anxious symptoms, atten-
tion deficits and hyperactivity, as well as externalizing
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symptoms such as conduct problems and oppositional
defiance [4, 5]. In the past decade, there has been consider-
able evidence that internalizing symptoms among youth are
increasing at rates that are historically unprecedented in at
least the last four decades [6, 7], while externalizing symp-
toms are simultaneously declining rapidly [8, 9]. Under-
standing novel risk factors for these symptoms, or changes
in the prevalence or strength of existing risk factors, is key
to identifying the causes of symptom distribution changes
in a rapidly changing environment for intervention and pre-
vention efforts.

Screen time and social media use have increased during
the same time period in which youth internalizing symp-
toms have increased [10], and are often hypothesized to be
a central contributor to increases in these symptoms [11].
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Screen time and social media use are posited to influence
youth internalizing symptoms through numerous pathways,
including increased social isolation, exposure to violent or
depressogenic content, envy and comparison, and cyber-
bullying, as well as other potential pathways [10, 12]. Yet,
the evidence for the effects of screen time and social media
use on internalizing symptoms remains inconsistent; two
recent reviews of reviews of the literature, covering more
than 50 studies, concluded that the existing evidence base is
relatively weak, with generally small effect sizes and study
designs that do not allow for robust causal inference [10,
13, 14]. Other studies, however, have suggested harmful
associations between screen time and adolescent psychiatric
symptoms [15, 16].

Additional empirical literature has evaluated the role of
screen and media use on attention symptoms in children and
adolescents [17—-19]; it has been hypothesized that video
games, television, and short-video (e.g. YouTube videos,
TikToks) may influence attention symptoms through several
pathways, including teaching attentional styles focused on
short scan and shift, arousal changes through rapid attention
shifts, as well as through displacing activities that would
practice longer attention spans [17]. Existing meta-analyses
of the relation between patterns of screen use and attention
symptoms are also inconclusive, however, with a major-
ity of studies identified as cross-sectional [17-19]; several
longitudinal studies have found that while various screen
time patterns are associated with attention symptoms, there
is also evidence for the reverse pathway: that children and
adolescents with attention symptoms and disorders pre-
fer activities that do not require long attention spans [20,
21]. Studies covering externalizing symptoms and disor-
ders (oppositional defiant symptoms, conduct problems)
with patterns of screen time have largely focused on vio-
lent video games, with evidence for significant effects as
well as subgroup selection (i.e., children with aggressive
traits more likely to select violent video games) [18, 22].
Broader patterns of externalizing symptoms and other forms
of screen time including social media use are a significant
gap in the literature.

Taken together, a central threat to inference on the rela-
tion between psychiatric symptoms and screen time that has
been consistently identified in previous reviews as not suf-
ficiently examined is reverse causation; that is, while screen
time and social media use are hypothesized to increase psy-
chiatric symptoms and disorders, it remains less adequately
investigated whether psychiatric symptoms and disorders
may influence patterns of screen time and social media
use. Existing evidence supports such pathways, with data
demonstrating that adolescents with internalizing psychiat-
ric symptoms report different, and often more distressing,
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patterns of social media and screen use than those with-
out [23-26]. Further, evidence supports the hypothesis that
children with ADHD symptoms prefer online activities with
shorter time windows [27-29]. Available evidence, however,
is limited, with small sample sizes and non-representative
target populations, and limited attention to how these asso-
ciations unfold over time; the paucity of robust evidence on
the pathway from psychiatric symptoms to screen time and
social media use is concerning given the growing number
of studies that reflexively conclude that correlations reflect
the reverse path.

Utilizing comprehensive and population-based lon-
gitudinal data from the Adolescent Brain and Cognitive
Development (ABCD) study, among the largest and most
recent population-based studies of youth in the US, the
present study takes on the question of psychiatric symp-
toms as a potential cause of social media and screen time
use. Specifically, we aim to examine whether and how psy-
chiatric symptoms, including internalizing, externalizing,
and attention symptoms as well as subscales of specific
symptom patterns influence screen use, both social (e.g.,
social media, texting) and nonsocial (e.g., YouTube, video
games), one year later. We also construct comparable mod-
els for the association between screen time use and later
psychiatric symptoms in order to provide a comprehen-
sive assessment of the relative strengths of the alternative
pathways.

Methods

Research was conducted in accordance with ethical stand-
ards laid out in the Helsinki Declaration, and was approved
by the Institutional Review Board of Columbia University:
IRB # IRB-AAAU0102.

Sample

Data are drawn from the Adolescent Brain and Cognitive
Development (ABCD) study, a longitudinal multisite study
designed to examine the risk for, and development of, men-
tal and physical health outcomes using multiple methods
detailed in Barch et al., 2018 [30]. Youth and their parents
completed in-person assessments at baseline and one-year
later. The data were collected using an epidemiologically-
informed approached to approximate the US population
by recruiting from a geographically and demographically
diverse set of 21 sites [31, 32]. Baseline data was collected
between September 2016 and August 2018, examining pri-
marily 9 and 10-year-olds (N=11,876). A one-year follow
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up was conducted from 2017-2019, resulting in 10,001
respondents successfully followed up with a non-zero
weight. Among these youth, 9,066 had complete information
on psychiatric symptoms, screen time, and demographics
(described below), suggesting 9.3% of the initial follow-up
sample had missingness. This suggests that missingness was
not substantial and was left unimputed. ABCD data release
4.0 was used, and a propensity weight was used for all analy-
ses approximating American Community Survey sociode-
mographic of 9 and 10-year-olds [33].

Measures
Demographics

Parents reported children’s demographic information on a
survey, including children’s sex, age, race, and ethnicity, and
family income.

Screen time

The Youth Screen Time Survey queried youth about the
amount of time they spent using screens for six different
activities at baseline and follow up one year later, based
on a previously validated measure [34]. Items were rated
on a 7-point scale (0 =none; 0.25 = <30 min; 0.5 =30 min,
1=1h;2=2h; 3=3 h; 4=4+hours)[35]. Activities were
queried separately for typical weekend versus weekday use.
We constructed social screen time variables, which summed
time spent texting, using social media, and video chatting
separately on weekends and weekdays, and nonsocial screen
time variables, which summed time spent watching TV
shows or movies, watching videos on YouTube, and play-
ing video games, also separately on weekend and weekday.
We examined distributions of the screen time measures (see
Appendix A), many of which were highly right skewed. Due
to the skew of these variables, we trichotomized them across
waves 1 and 2 based on percentile rank (i.e., 1-33, 3466,
67-100). This resulted in the following categorizations:
0 h [reference group], 0.25-0.5 h, and 0.75-12 h as low,
medium, and high screen time for weekday and weekend
social use, 0—1.5 [ref], 1.75-3.5, and 3.75-12 h for week-
day non-social use, and 0-2.5 [ref], 2.75-5, and 5.25-12 for
weekend non-social use.

Psychiatric symptoms
Psychiatric symptoms were assessed at each wave with

the Child Behavior Checklist (CBCL), a 112-item parent-/
guardian-report of children’s psychiatric symptoms and

behaviors [36]. Items were rated on a 3-point scale (O=not
true; 2 =very true/often true) and summed into subscales,
which were in turn T-scored using age and gender norms.
Scales included total problems and the three higher-order
subscales of internalizing, externalizing, and attention, as
well as the internalizing subscales of withdrawn-depressive
and anxious-depressive symptoms, and the externalizing
subscales of rule-breaking and aggressive behavior. These
subscales have all been tested for validity and reliability
[37, 38]. Continuous symptom measures were highly right
skewed (see Appendix A), and regression models accom-
modating continuous right skewed outcome measures did
not provide adequate model fit. Thus, we used recommended
cut-scores to stratify data into non-significant symptoms,
borderline symptoms, and clinical symptoms. Typically, bor-
derline scores ranged from 65 to 69, while clinical scores
were 70+, though with lower thresholds for internalizing,
externalizing, and total problems, 60—-63 for borderline and
64 + for clinical [39, 40]. In models, trichotomous psychiat-
ric symptom categories were dummy-coded; Non-significant
symptoms served as the reference group for all models.

Analysis

Modeling. Our primary analysis examined psychiatric
symptoms as independent variables and weekday and week-
end social and nonsocial screen time use one year later as
dependent variables. We modeled the effects of psychiatric
symptoms, with each scale and subscale measured as tri-
chotomized variables (ref =Non-significant symptoms), on
screen use, measured as trichotomous variables due to skew-
ness, using cumulative logistic regression in R using the
VGAM package [41]. All models controlled for screen use
at baseline, thus the models are residualized change models.
We also included children’s sex (female [ref] vs male), age
(continuous, range: 107 months to 132 months), race and
ethnicity (Non-Hispanic White [ref], Non-Hispanic Black,
Hispanic/Latino, Non-Hispanic Other), and family income
(< 50,000 [ref], 50,000-100,000, > 100,000) at baseline as
control variables. Effects can thus be understood as how
much greater or smaller the odds of the outcome are given
scores at baseline, and beyond the effects of demographic
characteristics.

In supplementary analyses, we examined screen use as
independent variables and psychiatric problems one year
later as dependent variables. These models controlled for
the respective baseline measurement of screen time, as well
as all demographic variables. Here, baseline screen time and
future psychiatric symptoms were structured identically to
their counterparts in the primary analysis.
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Table 1 Demographics and descriptive statistics for study variables

Table 1 (continued)

Overall (N=9066)

Overall (N=9066)

Sex
Female 4362 (48.1%)
Male 4704 (51.9%)
Race/Ethnicity
Non-hispanic white 5002 (55.2%)
Non-hispanic black 1255 (13.8%)
Hispanic/Latino 1693 (18.7%)
Non-hispanic other 1116 (12.3%)
Household Income, at baseline
<50k 2551 (28.1%)
50-100 k 2533 (27.9%)
>100 k 3982 (43.9%)

Age in Months, at baseline
Mean=119.3 months
Trichotomized CBCL symptoms, at baseline
Total problems

24-59 8005 (88.3%)
60-63 441 (4.9%)
64-83 620 (6.8%)
Attention symptoms
50-64 8511 (93.9%)
65-69 298 (3.3%)
70-80 257 (2.8%)
Internalizing symptoms
33-59 7575 (83.6%)
60-63 604 (6.7%)
64-93 887 (9.8%)
Depressive symptoms
50-64 8421 (92.9%)
65-69 368 (4.1%)
70-87 277 (3.1%)
Anxious depressive symptoms
50-64 8376 (92.4%)
65-69 429 (4.7%)
70-100 261 (2.9%)
Withdrawn depressive symptoms
50-64 8437 (93.1%)
65-69 408 (4.5%)
70-97 221 (2.4%)
Externalizing symptoms
33-59 8156 (90.0%)
60-63 389 (4.3%)
64-84 521 (5.7%)
Aggressive symptoms
50-64 8558 (94.4%)
65-69 308 (3.4%)
70-84 200 (2.2%)
Rule breaking symptoms
50-64 8700 (96.0%)
65-69 172 (1.9%)
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70-100 194 (2.1%)
Trichotomized screentime hours, at baseline
Weekday social

0 4331 (47.8%)

0.25-0.5 3039 (33.5%)

0.75-12 1696 (18.7%)
Weekend social

0 4539 (50.1%)

0.25-0.5 2607 (28.8%)

0.75-12 1920 (21.2%)
Weekday non-social

0-1.5 3691 (40.7%)

1.75-3.5 2828 (31.2%)

3.75-12 2547 (28.1%)
Weekend non-social

0-2.5 3887 (42.9%)

2.75-5 2750 (30.3%)

5.25-12 2429 (26.8%)

Trichotomized screentime hours, at follow-up
Weekday social

0 3332 (36.8%)

0.25-0.5 2874 (31.7%)

0.75-12 2860 (31.5%)
Weekend social

0 3372 (37.2%)

0.25-0.5 2497 (27.5%)

0.75-12 3197 (35.3%)
Weekday non-social

0-1.5 3284 (36.2%)

1.75-3.5 2861 (31.6%)

3.75-12 2921 (32.2%)
Weekend non-social

0-2.5 3121 (34.4%)

2.75-5 2876 (31.7%)

5.25-12 3069 (33.9%)

First category of each categorical variable serves as the reference
group in models

Results
Study sample

See Table 1 for sample characteristics. A little under half
of the sample was female, a majority were white, and about
one-fifth were Hispanic or Latino. On average, children were
just under 10 years old at the baseline visit. About 44% of
families had an income greater than $100,000.
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Exposure - Baseline Psychiatric Symptoms

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use

Bordeline Symptoms —> Medium Screen Use
Borderline Symptoms —> High Screen Use
Clinical Symptoms —> Medium Screen Use

Clinical Symptoms —> High Screen Use
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Reference groups for each section are low screen use (0 hours for weekday and weekend social,

0-1.5 for weekday non-social, 0-2.5 for weekend non-social) and no significant psychiatric symptoms

in domain. Models controlled for baseline screen use, sex (ref = Female), age (in months, range 107-132),
race and ethnicity (ref = Non—Hispanic White), and family income at baseline (ref = Less than 50K)

Baseline Mental Health Problems Predicting Screen Use One Year Later

Social Screen Use

Nonsocial Screen Use

Weekday Screen Use

Weekend Screen Use

Fig. 1 Baseline mental health problems predicting screen use one year later. Models controlled for screen use, sex, age, race, and ethnicity, and
family income at baseline
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Association between psychiatric symptoms
and future screen use

We estimated the association between baseline psychiatric
symptoms on social and nonsocial weekend and weekday
screen use one year later in a series of residualized change
models adjusted for demographic covariates: age, sex,
race/ethnicity, and household income at baseline (Fig. 1;
odds ratios that comprise Fig. 1 shown in Supplementary
Table 1).

Considering total psychiatric problems, clinical levels of
problems predicted higher levels of screen time compared
to peers one year later, across weekday social (OR =1.02,
95% CI 1.01-1.02), weekday nonsocial (OR=1.22, 95% CI
1.22-1.23), weekend social (OR=1.15,95% CI 1.14-1.15),
and weekend nonsocial (OR=1.10, 95% CI 1.09-1.10).
Generally, across most categories of psychiatric problems,
associations were strongest for a form of non-social screen
time rather than social screen time. However, it should be
noted that the OR of 1.65 for clinical rule breaking pre-
dicting high weekday nonsocial screen time constitutes the
largest effect in these primary results, suggesting that while
patterns were consistent, the magnitude of any effects were
generally of small magnitude.

The general pattern that clinical and borderline levels of
psychiatric symptoms predicted higher levels of non-social
screen time one year later was found for many of the psy-
chiatric symptom categories. Higher levels of non-social
screen time, especially among those with clinical symp-
toms and for weekday nonsocial screen use, were observed
for internalizing symptoms (OR=1.17,95% CI 1.17-1.18),
the internalizing symptom subscales of depressive symp-
toms (OR=1.24, 95% CI 1.23-1.25), anxiety/depressive
symptoms (OR =1.04, 95% CI 1.03-1.05) and withdrawn
depressive symptoms (OR =1.39, 95% CI 1.38-1.41), exter-
nalizing symptoms (OR=1.27,95% CI 1.26-1.27), and the
externalizing symptom subscales of aggression (OR=1.14,
95% CI 1.12-1.15) and rule breaking (OR=1.65, 95% CI
1.63-1.67).

Additionally, a general pattern emerged of higher levels
of some psychiatric symptom categories, especially inter-
nalizing symptoms, predicting null or lower levels of social
screen time one year later compared with peers who had
lower levels of psychiatric symptoms. For example, Fig. 1
shows that children with clinical levels of internalizing prob-
lems were less likely to be in a high screen time use category
one year later than those with no significant internalizing
problems (OR=0.92, 95% CI 0.92-0.93 for weekday social,
OR=0.98, 95% CI 0.97-0.98 for weekend social), control-
ling for their baseline screen time use. Additional inverse
or null associations were observed for multiple assessments
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of internalizing subscales and social screen time. Take,
for instance, withdrawn depressive symptoms; children
with clinical levels of withdrawn depressive symptoms
were less likely to be in weekday high (OR=0.74, 95% CI
0.74-0.75), weekend high (OR=0.86, 95% CI 0.85-0.86),
weekday medium (OR=0.73, 95% CI 0.73-0.74), or week-
end medium (OR =0.80, 95% CI 0.80-0.81) social screen
time categories one year later. However, it is worth noting
that these associations, while consistent, are smaller.

Associations between externalizing symptoms and
social screen time were more variable, but we found that
clinical levels of externalizing and rule breaking pre-
dicted high social screen time compared with peers one
year later for both weekday (externalizing: OR =1.15,
95% CI 1.14-1.15; rule breaking: OR=1.14, 95% CI
1.13-1.15) and weekend screen time (externalizing:
OR=1.27,95% CI 1.27-1.28; rule breaking: OR =1.35,
95% CI 1.34-1.36). Inverse or null associations emerged
for many externalizing and externalizing subscale prob-
lems, particularly with medium screen time use, but nearly
all inverse associations were observed for social screen
time use; nonsocial screen time use was typically elevated
at all levels of externalizing problems.

Association between screen use and future
psychiatric symptoms

Supplementary Fig. 1 and Supplementary Table 2 shows
the reverse association as Supplementary Table 1; baseline
screen use predicting future mental health problems, again
adjusting for demographic covariates, and additionally
adjusting for baseline mental health problems.

Generally, the reverse associations were similar in direc-
tion and strength; higher screen time was associated with
elevated levels of psychiatric symptoms the following year
across subscales compared to peers with lower screen time,
with stronger associations for non-social screen use.

Higher social weekday (OR=1.11, 95% CI 1.10-1.12)
and weekend (OR=1.12, 95% CI 1.11-1.13), nonsocial
weekday (OR=1.27, 95% CI 1.26-1.28), and nonsocial
weekend (OR=1.47, 95% CI 1.46-1.48) screen time pre-
dicted clinical total psychiatric problems compared to peers
one year later, controlling for baseline psychiatric problems.
Higher levels of non-social screen time, especially among
those with clinical symptoms and for weekday screen use,
predicted ADHD (OR=2.17, 95% CI 2.15-2.21), inter-
nalizing symptoms (OR=1.18, 95% CI 1.17-1.19), the
internalizing symptom subscales of depressive symptoms
(OR=1.12,95% CI 1.11-1.13) and withdrawn depressive
symptoms (OR=1.37,95% CI 1.36-1.39), and externalizing
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subscales of aggression (OR=1.15,95% CI 1.13-1.16) and
rule breaking (OR =1.96, 95% CI 1.93-1.99). Still, many
associations were null or inverse, such as those with higher
levels of weekday and weekend social screen time being
less likely to have clinical levels of withdrawn depressive
symptoms (weekday: OR =0.70, 95% CI 0.69-0.71; week-
end: OR=0.67, 95% CI 0.66-0.68).

Taken together, these analyses indicate that there are
observed associations between screen time use and psy-
chiatric symptoms one year later. Coupled with Table 1
indicating associations between psychiatric symptoms
and screen time use one year later, together these analy-
ses suggest that associations are bidirectional. Of note, the
magnitude of associations in both directions are of similar
magnitude.

Discussion

Psychiatric symptoms in early adolescence predict differ-
ent patterns of subsequent screen time and social media
use. We demonstrate in the present paper that, controlling
for baseline screen time patterns, internalizing and exter-
nalizing symptoms typically predict lower or unchanging
social screen use (social media, texting, video chatting),
while elevated symptoms across domains typically predict
higher nonsocial screen use (e.g., YouTube, videogames),
particularly on weekdays, one year later compared to peers
without such symptoms. Associations between screen use
and future psychiatric symptoms, across domains and
subscales, were of comparable magnitude, suggestive of
bidirectional and potentially reinforcing relationships. The
magnitude of associations between screen time and later
psychiatric symptoms was comparable to the magnitude
of associations in the opposite direction. Taken together,
these results add to the literature on the role of technol-
ogy in the lives of adolescence, supporting the hypothesis
that correlations between screen time and mental health
arise, in part, due to the impact of psychiatric symptoms
on future screen use. However, magnitudes of association
where generally small across all comparisons.

These results should be situated alongside the develop-
ing literature on the association between patterns of digi-
tal media and screen time on child and adolescent mental
health. Much of the existing research is cross-sectional
and correlational, thus while the stated hypothesis may
be that screen time may affect mental health, the reverse
pathway cannot be differentiated. Even in longitudinal
data, the lack of robust analytical approaches that attend
to pre-existing psychiatric symptoms renders questionable
inference. Reviews of existing literature consistently find

that the direction and magnitude of associations between
various measures of screen time and mental health are
highly heterogeneous, with positive, negative, and null
findings throughout the literature depending on the meas-
ures, age groups, and study design [10, 14]. In addition to
study design and measurement heterogeneity, a potential
driver of differences in results may be the lack of explicit
causal theoretical models and identification strategies [42]
that attend to the types of selection effects that we identify
here: that people with psychiatric symptoms use screen
time and social media differently than those without psy-
chiatric symptoms. Recognizing these selection effects
allows for a nuanced understanding of the connection
between psychiatric symptoms and screen time seen in our
results: a bidirectional, likely mutually reinforcing link.

Further, studies predominantly examine internalizing
symptoms, such as depressive and anxious symptoms,
while our results suggest that the findings with external-
izing symptoms are robust. Externalizing and attention
symptoms may be indicative of a greater desire for stimu-
lation, activity, and distraction, thus extended YouTube
and videogame play may be especially reinforcing and may
explain why youth with these symptoms select into these
media use patterns. Further, given the correlational meta-
structure of internalizing and externalizing symptoms,
additional attention to broader patterns of comorbidity in
psychiatric phenomenology is a critical area for ongoing
research.

Literature that has examined psychiatric disorders and
symptoms as a potential cause of differences in screen
time is consistent with the current study. Early reviews
and meta-analyses found evidence for selection effects in
social media use; for example, an early 2014 meta-analysis
reported that individuals with higher levels of loneliness
spent more time on Facebook [43], setting the stage for
hypotheses that people select into their patterns of screen
time based on mood and mental health status. As the litera-
ture has progressed throughout the last decade, and as child
and adolescent patterns of online time use have grown in
frequency, and popular platforms have shifted, so too has
the available evidence for a nuanced understanding of the
role of media in youth mental health. Available evidence
indicates that youths' offline lives often spill into their
online lives, with youth who are marginalized and bullied
offline often experiencing the most negative interactions
with peers online as well [10, 13, 26, 44]. This may under-
lie our finding that children with psychiatric symptoms,
including internalizing, attention, and externalizing symp-
toms, often report more non-social screen time one year
later than children without those symptoms. Children with
psychiatric symptoms are often stigmatized and targeted
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for victimization, and these peer experiences may lead
children with symptoms to pursue more solitary activities
online. Additional pathways for particular symptoms may
also underlie observed associations.

Given that children with psychiatric symptoms typically
engage in greater subsequent nonsocial screen time than
their peers, it is worth noting that treatment for mental
health symptoms through smart phone-based technology
is increasingly feasible, low cost and accessible. Treat-
ment engagement among youth with psychiatric symptoms
and disorders remains frustratingly low and providers are
increasingly overwhelmed with requests, resulting in sig-
nificant delays in care. However, the evidence base for
efficacy of smartphone delivery modalities for treatment
is generally weak [45], although evidence for reductions in
depressive symptoms is emerging [46]. The accessibility
of these treatments, however, should be considered along-
side their potential for harm; many of these app-based pro-
grams are developed by for-profit enterprises with little
adherence to treatment best-practices or training for pro-
viders. In particular, disorders and symptoms that require
medication management benefit from higher levels of care.
For example, one app-based company recently stopped
prescribing Adderall, a common medication therapy
for attention deficit hyperactivity disorder, after reports
revealed excessive prescribing with little oversight or com-
petent provider expertise or evaluation [47]. Nevertheless,
more independent research into how to use teletherapy
and app-based approaches to reach adolescents who are
experiencing psychiatric symptoms is important moving
forward given the accessibility through smart phones and
potential to increase access to care.

Additionally, the development of research tools and meas-
urements to capture more nuanced ways in which youth use
media is increasingly urgent. Considerable research, includ-
ing ours, uses basic measures of amount of time spent using
various forms of media. As has been thoroughly discussed
in existing literature synthesizing results of available studies
[10, 14], the activities that children and adolescents engage
in online are diverse in intention, content and goal, and thus
may be diffuse in their effects. Engagement on social media
may increase positive emotions related to social connected-
ness, for example, while simultaneously increasing distress.
Studies have found that associations with psychiatric symp-
toms differ depending on whether adolescents are actively
engaging with peers online versus passively scrolling and
consuming content [14, 48]. As ubiquitous digital engage-
ment among children is increasingly constant, basic meas-
ures of time spent online may become irrelevant. This has
been made even more clear during the COVID-19 pandemic,
as many children and adolescents ceased in-person learning
and social activities during the height of pandemic-related
closures.
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The present study should be considered with limitations.
As noted above, time spent using various forms of screen
time are relatively crude metrics for the totality of adoles-
cent engagement with digital media. We were limited by the
measures included in the ABCD study, which has notable
strengths, but acknowledge that we may be missing asso-
ciations due to imperfect construct capture. All psychiatric
symptoms are reported by parent or guardian. Caregivers
may not be aware of all psychiatric symptoms in children,
and particularly for symptoms such as attention problems,
teacher reports are useful adjuncts. However, given that
these participants are children, parent reports are likely
most valid for most constructs presented here [49]. Finally,
while we were able to adjust for a number of important
covariates, the analyses presented here are based on obser-
vational data and are thus subject to interpretation with cau-
tion as there may be unmeasured confounding. Measures
were highly skewed [50], which resulted in the need to tri-
chotomize for model fit, but potentially reduces statistical
power to detect relationships; further psychometric work
on measuring psychiatric and screen time constructs would
be beneficial.

Identifying children with psychiatric symptoms, and
aligning them with effective and available providers, remains
a critical public health goal. While the digital age has
changed the nature of the way children and adolescents inter-
act, it also provides new opportunities for connection and
engagement. Providing guidance and platforms for children
and adolescents to engage safely with peers online, build-
ing support networks for children and adolescents who have
marginalized identities and are stigmatized (often due to
psychiatric symptoms) may be especially beneficial, as sense
of belonging and connection can be especially preventative
and ameliorative of mental health problems. Online sources
of hateful conduct and bullying should be addressed, as they
contribute to mental health problems in children and ado-
lescents. However, this paper demonstrates that correlations
between mental health and screen time reflects a potentially
causal role for both screen time on mental health and men-
tal health on screen time, and this bidirectional association
needs to be teased apart for public health recommendations.
Ensuring that ongoing data collection and analysis efforts
rigorously attend to temporality and transitions, as well as
consideration of alternative causes, will accelerate progress
in the field.

Appendix

See Below Fig. 2.
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Fig.2 (continued)
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