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Objectives

1. Learn the typical course of brain development and
cognitive functions in childhood.

1. Examine how screen time may influence child brain
development.

1. Explore evidence-based recommendations about harm
reduction strategies in managing screen exposure.
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Brain Development: Basics

Sensitive Periods

« Periods of heightened plasticity

« Sensitive to specific environmental input
» Specific areas of the brain are “sensitive”
* The "window closes” - consolidation

In Humans

e Attachment

« Language

« Social-Emotional Processing (adolescent/early aduit)
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Brain Development: Basics

Frontal Lobe Parietal Lobe

\ Occipital
Lobe
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Left cerebral

hemisphere
controls right
side of the body
and speech (for
most people)

rain

evelopment:

asICs

Corpus callosum
athick band of nerve
fibres that connects the
two hemispheres and
transfers information
between them

Right cerebral
hemisphere
controls left side

of the body



Brain Development: Basics

PREFRONTAL CORTEX - THINKING BRAIN

LIMBIC SYSTEM - EMOTIONAL CENTER

BRAIN STEM - AUTOMATIC BODY FUNCTIONS

 Amygdala — emotions
* Hippocampus — memory
« Basal Ganglia — lots of stuff + learning by reward
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Brain Development: Basics

Striatum
« Largest part of Basal Ganglia
 Reward-based learning
« Controlling impulses

e Push/Pull dynamic
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Brain Development: Key Considerations

White Matter

« Efficiency and connectivity

« Myelination = maturation/use
« Continues throughout life
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Brain Development: With Age

Age Range Brain Development Skills/Development

Birth, Foundation for
Toddlerhood, and Myelination begins .
: . sensory, emotional,
Preschool High plasticity :
and language learning
(0-5)
Childhood/School Strengthening
Age Brain systems strengthen = memory, attention,
(6-12) and cognitive control
Adolescence U Refining complex
(13+) Fontal lobe finalization skills and regulation
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Theories About Screen Time

Sensitive Periods for Brain Development
Displacement Theory

Chicken vs. Egg Theories

Kraut et al (1998); Maheux et al (2024); Ophir et al. (2023)
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Screen Recommendations

American American World Health
Academy of Psychological Organization
Pediatrics* Association

Infants No screens (except No screens (except No screens
video chatting) video chatting)

2yo <1 hour, less <1 hour <1 hour, less
better better

3-4yo <1 hour, less <1 hour <1 hour
better

Longstanding lack of following quidelines in USA (eler, 2021;
Trinh et al., 2020; Vandewater et al., 2007)= but this is also observed
internationally
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Screen Use

Screen use is a “family” issue

Children’s engagement with certain types of digital devices varies widely by age

% of U.S. parents of a child age 11 or youndger who say that, as far as they know, their child ever uses or intéeracts
witha ...

Desktop or
Tablet computer Smartphone laptop computer Gaming device

m ma - “

HE

Age of child 0-2 _ m 49
34 Y e [ 2

o D
811 BT o7 8

hotec If parent has multiple chilldren, they wene askead to focus on one child whan answering this guestion. Those who did not gve an answar
irg not Showy
Source: Survey of U5, adults conducted March 2-15, 2020,
“Parenting Childnen in the Age of SCreens
- PEW RESEARCH CENTER

https://www.pewresearch.org/internet/2020/07/28/childrens-engagement-with-digital-devices-screen-time/
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Method

o Literature Review

« Abstract Review
* Full Text Review (39 articles®)
* 9reviews (either scoping, educational, systematic, or meta)
* International samples: USA, Europe (broadly), Denmark,
Japan, China, Thailand, Canada, Brazil, Australia, Taiwan,
Sweden, Turkey

Categorized by domain
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Neuro/Biological Correlates

Subtle changes in cerebellum volume associated with
screen use.

« Specifically, higher social media use with lower volume and higher
video game use with higher volume.
* Nivins, et al. (2024).

Overactive/abnormal activity in reward circuits (striatum
and limbic system), with decreased grey matter density in

the fontal lobe (with greater screen use).
« Tereschhenko (2023).
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Neuro/Biological Correlates

Figure 1. Brain Topographic Maps of Postulated Neural Correlates
Based on Infant Screen Time per Day

Higher screen use in infancy (12
mo.) associated with differences
on EEG before age 2.

« Specifically, frontoparietal pathways.

» Results suggest a dose-response
relationship with each hour of
screen time.

Law, et al. (2023)
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Infant screen time
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Neuro/Biological Correlates

Figure 3. Tract-Based Spatial Statistical Analysis in the Left Hemisphere

Children with higher screen
time showed:

* Lower performance on
language measures (CTOPP
and EVT)

* Less white matter
development in areas of
language processing

Hutton, et al. (2020).
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Neuro/Biological Correlates

Figure 1. Functional Activation in the Left Amygdala, Posterior Insula (P1), and Ventral Striatum (VS)

6th & 7th g rad ers an d During the Anticipation of Social Feedback

social media use | I_
 Highest use of social media =
initial under activation and

later overactivation

» Opposite pattern for lowest
social media use

ation

activ,

ala P15

ted left amygdala
&
! =

Age, y

« Push and pull of sensitivity,

Figure 2. Functional Activation in the Right Amygdala During the Anticipation of Social Feedback

experience, and regulation S — —
development

Maza, et al. (2023).

right amygdala activation
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Functional Outcomes: Overall Early Dev

In general, high screen time use is associated with global
developmental delays (motor, cognitive, & language)

° McArthur et al. (2021); Tekin et al (2023); Kracth et al (2022); Yaun et al (2024)

Considerations:
* Onset of screen exposure is significant (Kratch et al., 2022; Supanitayanon et
al. 2020)

« Excessive screen time is really bad (2-4+hr/day) (Binet et al. 2024; Gaustad
et al., 2023)

« Parental factors matter (education, parenting beh) (Gaustad et al., 2023;
Supanitayanon et al. 2020)

« May be differences in boys/girls (McArthur et al. 2021; Tekin et al., 2023)
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Functional Outcomes: Executive Fx

In general, increased screen time is associated with worse attention,

especially in younger children
« Baletal (2024); Huber et al (2018); Jourden et al. (2023); Santos et al (2022)

Considerations:

» Faster pace and adult/non-educational content of screen exposure

may negatively impact attention
«Jourden et al. (2023)

» Activity level and (perhaps) content matters!
*Huber et al (2018)
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Functional Outcomes: Language

In general, increased screen time is associated with lower language
development (receptive and expressive language) and less

communication.

« Baletal, (2024) Karani et al (2022); Kucker et al. (2022); Rayce et al (2024); Sundqvist et al
(2023); Sugiyami et al (2023)

Considerations:
 Guidelines seem to matter
« Content is important

« Parental education/SES may explain associations; parent interaction
may moderate associations

« Delayed onset not as problematic as early exposure
« Baletal (2024); Chowsomchat et al. (2023); Karani et al (2022]
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Functional Outcomes: Language
An Example

Time Point 1 Tirme point 2 Time poant 3

Receptive 0,14 ,  Productive 0,18 . Rizcoptive

vocabulary ¥ woCabulary wocabulany

0,13 -0,30%
305 036 Q.13 |
-0.08 0.13

- . 0,38~ . 0.45 = | | FIGURE 1 The cross-lagged regression
SCrSen lrme ¥ W ] wTEEN Urre & .
N Screan time N maodel for vocabulary and screen time

from 9months, 2 vears and 5 years of age.

« Higher screen time in infancy is associated with increasing screen
time across childhood

« Screen time at 2 yo is associated with lower expressive vocab at 2
years old, and lower receptive vocab at 5 yo.

« Lower vocabulary at 2 yo does NOT predict screen time at 5 yo

Sundqvist et al (2023)
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Functional Outcomes: Academics

In general, increased screen time is associated with lower
academic readiness and engagement in academic activities

° McArthur et al. (2021); Tekin et al (2023)

Considerations:
« Parent education may contribute
« Type of screen time may matter (TV vs. mobile)

» Displacement theory seems at play here (screen time is replacing
academic engagement)

« Early onset of screens may be most dangerous
McArthur et al. (2021); Tekin et al (2023)
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Functional Outcomes - Academics

McArthur et al (2021)

i Reading
""" ’ (stable)
1.00® 1.00° 1000 _
_a—'"—" q‘--\*-____‘_
et l T
23 24
Reading (-18t0.29) (18t0.29) Reading
24 mo . g o 60 mo
* ’ ]
-.08 01 "
: %, 13 to -.02) (-.04 to .0€) R
=41 -1 “,, -.0B s
(-84 to .02) (=17 tT-N} s . I tﬂl--‘m A e
(=11 to .01) Jo-19 to -.02) +
Screens

x Screens \.” \f Screens
A48 36 mo 42 b 60 mo
(.42 to .53) (.33 to .51)

“K“x T ,/’/ =

1.00% 1.007 1.007

HGURE 1

The standard RI-CLPM revealing within-person association between screen use and reading from ages 24 to 60 months, contralling for between-person
differences. Standardized estimates (B} and 95% Cls are presented. Solid lines represent estimates in which 95% Cls do not incluede 0. The central, blue-
tinted part of the model is the within-person (dynamic) part and the outer, gray-tinted part of the model is the between-person (stable) component
* Pathways constrained to 1.00 to exiract between-person factor (n = 2440).



Functional Outcomes: Neurodevelopmental

In general, greater screen time is associated with more ADHD

and/or ASD-like symptoms and diagnoses

Cai et al., (2023); Chen et al (2020); Kushima et al (2022); Ophir et al. (2023); Shih et al., (2023);
Takahashi et al., (2023); Zhou et al (2023);

Considerations:
« Use of screens weekdays AND weekends (zhou et al., 2023)

« Early screen exposure (<3yo) might be most dangerous (Caietal.,
2023; Chen et al., 2020)

« Excessive screen time is really bad (1-2+hr/day), also for EF
(Likhitweerawong et al. 2024; Zhou et al., 2023)

« Chicken versus egg considerations (Takahashi et al., 2023)

« Parent-child interaction may mediate (technoference); chen et al., 2020

Mother screen time (primary caregiver) may matter most! shinetal.,
2023

* Cool promise for reducing autism symptoms with screen time
.............. inter.ven.tion..(H.emer.et.a|_.,..2.02.2.)...................................................................................................
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Functional Outcomes: Neurodevelopmental

Time 1 PARENT TRAINING
18-40 months old 40 minute educational video re: risks Time 2
Confirmed ASD of screens and developmental (6 months later)
diagnosis problems
Weekly support (6 months)
* 1 hour in-home support to reduce
screen time
* Increase acceptance of

parent as social/play partner
. of child Screen Time:
S%r_?_-)%?] /-Id-g?,e' Transition isolating activities 4.72min/day

to socially engaged activities

Increase child’s attention Pareqt§I6S7tress:

BOSCC = 32.83

Parental Stress:
21.67 toward parent and social

BOSCC =41.33 contingencies
Provide a social-
communication rich
environment
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Implications

* |In general, potential for negative influence seems to outweigh positive
(Karani et al., 2022)

» Ask (open-ended) questions about screen time- ask parents, ask
children (be thoughtful about “technoference”)

« Best approach is likely a harm-reduction approach (eieretal., 2021

* Not clear causal pathways (reduce blame/guilt) and consider third
factors

« Have resources that you can offer in your discussion

e CommonSenseMedia.org  Screen Time Action Network
* Healthy Children (AAP)  Tech Parenting 101
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https://www.healthychildren.org/English/fmp/Pages/MediaPlan.aspx
https://screentimenetwork.org/
https://www.jacquelinenesi.com/course

Harmful activities on a continuum

.
= f(-\ﬁ ] )
é S o A il J
MSTRGChe| ~
3 OR
Low Volume Loud Volume
Slow Pace Fast-Paced
Developmentally appropriate Developmentally inappropriate
Educational Non-educational
Prosocial content/moral lessons Amoral/immoral
Parent-involved/Social (co-viewing) Watched alone
Requires attention Short/Interactive Touch screen®
TV Mobile/Tablet
Older age at onset Younger age at onset
Still engaging in health behaviors Screen time displacing health
behaviors

, A

g
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Harmful activities on a continuum

Puzzled on how to choose high-quality
content? Pieces to consider:

One Three Five
g Free of unwanted
Encourages critical Lack of i
£ i g contact or negative
thinking and prosocial commercialized, :
) : inter-personal
themes highly-filtered, or

: experiences (e.qg.
violent.content P (e.g.,

cybgrbullying)
Two Four
Feel a sense of agency Relaxing pace of
in moving on to other content (e.g., should not
activities after engaging feel overly fast or
with digital content frenetic)

'y
- ._f“} | "-. 4
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Recommendations

Table 1
Example Recommendations for Infant Media Use Informed by Harm Reduction and Bioecological Approaches.

For Parents

1. If digital media use is part of the family’s lifestyle, be sure to allocate adequate time for sleep and additional activities that develop motor, language and cognitive
skills.

2. Engage with media content together; talk about what infants are seeing, point out important features, and relate content to daily activities.

3. Limit content to educational and prosocial programming (e.g. PBS shows like Sesame Street, Daniel Tiger's Neighborhood)

4, Turn off background media when not in use, especially during infant play and reading time.

5. Avoid watching adult-directed programming around infants.

6. Avoid evening screen use,

7. Limit parent and sibling screen use to model appropriate levels of screen time and create adequate opportunities for infant-family social engagement.

For Pediatricians
8. Provide information about infant media use during prenatal information sessions and well-child visits during the first two years of life.

9. Devise plans with parents to help families address factors that may result in increased and developmentally-inappropriate infant screen media use.

For Guidelines Developers
10. Consult with parents of young children to determine feasibility of guidelines.

Heller, 2021

e
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Organizational Principles to Guide and Define the Child Health Care System and/

POL'CY STATEMENT or Improve the Health of all Children

AAP American Academy
of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN™

Digital Ecosystems, Children, and
Adolescents: Policy Statement

Tiffany Munzer, MD, FAAP' Joanna Parga-Belinkie, MD, FAAP? Libby Matile Milkovich, MD, FAAP®
Suzy Tormopoulos, MD, FAAP* Taiwo Ajumobi, DO.° Corinn Gross, MD, FAAP® Roslyn Gerwin, DO,
Sheri Madigan, PhD, R. Psych®® and the Council on Communications and Media

To cite: Munzer T, Parga-Belinkie J, Milkovich LM, et al;
American Academy of Pediatrics, Council on Communications
and Media. Digital Ecosystems, Children, and Adolescents:
Policy Statement. Pediatrics. 2026;157(2):e2025075320

FIGURE 1.
Socioecological model of children’s digital ecosystem.
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https://watermark02.silverchair.com/pediatrics.2025075320.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA2cwggNjBgkqhkiG9w0BBwagggNUMIIDUAIBADCCA0kGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMkIVcFaP-zypZIGnjAgEQgIIDGiDriyT_XnHHq7HCK6mxwqkcqnc_xQkDaolB3kIY_bgvyhryQ_YwUjBrTZStdre4aZLZKFI4GjceUvY59HuolsNjtVWuxcTeJztfvoxQ06JqnwNoKveZ7mfWbjOHtokTnEzI55CgzOfqYr4ssM4XX5V6pyYo25nJFNVtd8bQiQQFqXMBAF2o21ARcX41fMuwAo4FL6ezE4qJVWLc7DU61bzQiLIVfJTOe_qQRHz4Atv7jV2vtrN1QSYgH1YlB_pA9OyttdZT9jflCOz3ybX753PBqry6JldmZJK9QGoKq73Dpst-7Xvq0Fun0qcv0SO7LdulALAXES2Z8X6jwjCruS7BB9-aQwIVCf7O-2sOcNQ29gyT6p-OpalXGGRPIp3PUOIIDzBHzCGZmoSjiMqL_UhdkM1zg6_6Z3ch_Dp0oBC8RZQm2b2rvHq99ILd3Xb5h8ouGIvuaolHZlPhIXgQPwwO4ojRJvw3GZ8wF6FuJJ8ZIgeOZWOgR3iFfkd_JPbXeTBGuO_TJc06Q7aqh6gJbDLPI_wIwzC_r2IDb_FYYBoCqpixBL1u4uL2mQF9VkZYJgO7UdEEO8OuoH7HWgugwdlvAGslP-l6LUdW9h_xfQT65PFP8W9-onzbNEGfxhQNcO3FjTo77iIQJSmGXWbxMg6SXbmMgaLbNxdf_SzmswqPnL4Nkyjqu1ibbYkPIsbrkvJ1glGmEC975Xa2oDUu4hbDFv9Jt92HVAu73ea8QBqdZplNnwEfJGt3Sl3c-Doo1Dg1LJgo4VaLzegfXMb0kvTyELRrq0U8Fr4CHfgYKvI-Oc6ddMTKtv9e_c3hfr0tsGwNmN-inotqUzuXnZx1CVft0QcSGMQ7xU7pKOoMdJicvd1_Rmm6jFYL39l13vItGXRao504jrlX6EUbSsAvqBb836fnEzy6uGJ4hWoEOAaJ7N-gWu-9nGv8yyJfJ3CsO-oznEPS_4SAx1Bz390XLnXwtkSUjIqNdIWiRCmXkZ0lrOwwo6NzqQbKvKr5EbUjUJgG-EdxjtOL6gtm3AO2KGWiCLcOCg9Q7cgY

5 C’s Strengths-Based Framework

®
Child: Who is your child/adolescent, their Thas Cs of Hacka lise
Unlque Strengths and Cha”enges? HOW does YOUNG TEENS: 10-14 YEARS
this shape their media use and how they react etk et g
to it?

Content: What content is high-quality and worth
our time? How does negative content affect our

ASK YOURSELF THESCs  WHAT YOU CAN DO

thoughts and emotions? h'd
Calm: How does your child calm down strong
emotions and settle down for sleep? ontant

Crowding Out: When we use media for too
long, what does it get in the way of?

Communication: Regularly talking about your
family’s digital experiences, supporting critical e i
thinking and problem-solving.

Slide credit: SAMHSA; Center of Excellence Social Media and Youth Mental Health
LT 003001 1Y | T

@NAT[ONWIDE CHILDRENS |

When your child needs a hospital, everything matters.

0 THE OHIO STATE UNIVERSITY
Na¥ COLLEGE OF MEDICINE


https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/5cs-of-media-use/

Harmful activities on a continuum

SC REE N S: Streaks

C: Creepy Content
L]
0 U T ® Rewards or reinforcements for pla
are frequent (stars or tokens)

Iow- Escape from the content is difficult
(hard to exit or transition away)

quallty  Frequent pop-ups, ads,

[ L e s s
MNagging for subscriptions or

content u eng:gement
Identify content that

may not be worth your - U: Unwanted contact
child’s time

O: Over-the-top

—at
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Future Directions

* The pace of research cannot keep up with the pace of
technology innovation (so what are we to do?); iterative
approach?

« Technology is a fundamental part of our lives- how do we
find the silver lining (e.g., video games?)

* The future is changing- we have to care about it
« what do about kids connecting with Al chat bots?

« How do we consider the role of screen-based instruction
and screen time in academic arenas?

THE OHIO STATE UNIVERSITY
COLLEGE OF MEDICINE
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An Analogy
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