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ABCD (Adolescent Brain Cognitive Development Study) 3%

O 7)")7].""“ AFEAR (NIH) (o THR—hEnTL%
SPFEH (9-12m%) DRkEERAIFEE(CRI I D AFRRDAAZT n=11800

O FHRIEBORII->ATATRIBNEDEIC, BOFSEDHRE ATEIN - 228 - REHIDRBICEDES
CEAETBN 2

| 3 .
B [) E } ABCD Study
| TIMELINE OF EVENTS
D L el ®
[ ]
i M

Miller, J., Mills, K. L., Vuorre, M., Orben, A., & Przybylski, A. K. (2023). Impact of digital screen media activity on
functional brain organization in late childhood: Evidence from the ABCD study. Cortex, 169, 290-308 5
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« U= SOAFAPHIFIET >4~ N(SMAQ)
« CFAS — LRI T >~ N(VGAQ)
. EHEERS 7> — NMPIQ)

Bagot KS, Tomko RL, Marshall AT, Hermann J, Cummins K, Ksinan A, Kakalis M, Breslin F, Lisdahl KM, Mason M, Redhead JN, Squeglia LM, Thompson
WK, Wade T, Tapert SF, Fuemmeler BF, Baker FC. Youth screen use in the ABCD® study. Dev Cogn Neurosci. 2022 Oct;57:101150. doi:
10.1016/j.dcn.2022.101150. Epub 2022 Sep 1. PMID: 36084446; PMCID: PMC9465320. https://pmc.ncbi.nlm.nih.gov/articles/PMC9465320/ 6
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1. FREMERIEE. IR, Z2801%. IS DMEBEVKONDIEIRERBIE(CTIE
PREENESNEN. WInbmD/hELsiRE ( 0.06~0.1)

2. SCIBREZDOMDERANELREL DB E(F RS0

Paulus, M. P, Squeglia, L. M., Bagot, K., Jacobus, J., Kuplicki, R., Breslin, F. J., Tapert, S. F, &
The ABCD Consortium. (2019). Screen media activity and brain structure in youth: Evidence for
diverse structural correlation networks from the ABCD study. NeuroImage, 185, 140-153 8
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BENICEEDBRZECOVNTIE., RIEARHESE

O ADV- AT A THFELICRFTBENREZE(DOVTOREZNS, IHFEXHEAIEZ TVWBREDD, T5)H
iTDEFREFEZEDELECOVTIERIFNRERIGELTWRL ( Beyens. Valkenburg. Piotrowski, 2018
F : LeBourgeoisftl. 20174E ; Orben & Przybylski. 2019€F ; Paulusftll. 20194F ; Robinsonftll, 20174F)

O AXDIEEZ A >4 —Ry MEREBES FTERIFEBIRTRORE DL KFREMEVG > TV, (iRiG(ICFIFHSE
ErEVWREOY>TIL) ZFRBULTWAIY  AFRER. BLUBEITIZEDAT(TOREUE. —i%{EL
CTHARFRINE TR (Mills et al,2014)

O #wFORIEROTVD, FHUNRELTVS. FRFREN TROVAFEIGERIHLOMAHIEDINT, Z<{DKY
o= BFENI Y RAZE BN EBL>TESNTVS.

O SEHB3FFRITIRTE. ERICEEFH SN TVWACORZENARTERERMFAL. FHIED—ILDOEIEZES
TEIDEHHERZLTLD (RCPCH, 2019)
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25 HERTAZE T IREE

« ADN=29114
° ADHD : Ch||d BehaViOI‘ CheCk“St (Achenbach et al. 2012) , Zﬂzﬁ"‘ﬁﬂﬂ_ﬁ
MDSM-5 oriented ADHD scale (FZHTfRL. {tm)

- fitBIE : KBE-ME - KRB TS ; 255t

fEMTXTSR : ABCD Study
« N—=R31>10,116%— 251 : 7,880%&
« 55MRI : 9,713% — 251& : 6,426%4

BT 30
- ZREMRET) (RRELFETINORBER +BAZT>Y LZIR)

Shou, Q., et al. (2025). Association of screen time with brain structures and ADHD symptoms in children: A longitudinal study analyzing the ABCD
cohort. (Press release summary and peer-reviewed article summary). https://www.nature.com/articles/s41398-025-03672-1 10
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 FIEAR)—->454 LEADHDZ L KRB T AIEZ Isd)Faﬁ(LtthJ&‘}J%’iEEw
AN =>94 hbiRWEE, ADHDRER)(E LD, EHAAta w9

A=Y 14ANRWVEE AOV=2F4ANRWVWEE
ADHDfiRN EH'S DB EDFIEN R TS
(8=0.030) (B=-0.015)

B B=0.030, p=0.001, d=0.045

B B =-0.036, FDR-corrected p = 0.005, d = 0.044 E

The devglopment of /_\DHD symptoms
o
i

controlling for covariations (Z-score)

o
o

44

AR OZE(L

Right putamen volume controlling for covariations(Z-score)

R 2 3 Right putamen

me (Z-s oe)

ADHDAT —IVDZAL 1z

Screen time (Z- score)

ZUU /’S"fb ELs ZUU /94A B

“screen time is associated with ADHD symptoms and their development over time”

Shou, Q., et al. (2025). Association of screen time with brain structures and ADHD symptoms in children: A longitudinal study analyzing the ABCD
cohort. (Press release summary and peer-reviewed article summary). https://www.nature.com/articles/s41398-025-03672-1 1
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FiisHl - BER : ABCDIAE (Dong et al. 2025)

A= X5 1 7 5 Rt

A9U— 54 hOiEhNi eI B 0,041

SN AE(LE T —SPITE(LRIRE = FE(B= 0.041 )}
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Dong, N., et al. (2025). The longitudinal impact of screen media activities on brain function, architecture and mental health in early adolescence. (PMCID:

PMC12206032). https://pmc.ncbi.nlm.nih.gov/articles/PMC12206032/
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Nivins, S., Sauce, B., Liebherr, M. et al. Long-term impact of digital media on brain development in children. Sci
Rep 14, 13030 (2024). https://doi.org/10.1038/s41598-024-63566-y 13
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« ADVU=291 1L . ScreenQ CREVNEEIF=O#HERE15IAH) £
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- fitEiE : IR EORGEEE (FA-RD)
« ITEYIELE ¢ EVT-2, CTOPP-2. GRTR

Hutton, J. S., Dudley, J., Horowitz-Kraus, T., DeWitt, T., & Holland, S. K. (2020). Associations between screen-based media use and brain white matter
integrity in preschool-aged children. JAMA Pediatrics, 174(1), e193869. https://jamanetwork.com/journals/jamapediatrics/fullarticle/2754101
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ZL4h'RRA(3-5y0) (Hutton et al. 2020)
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Hutton, J. S., Dudley, J., Horowitz-Kraus, T., DeWitt, T., & Holland, S. K. (2020). Associations between screen-based media use and brain white matter
integrity in preschool-aged children. JAMA Pediatrics, 174(1), e193869. https://jamanetwork.com/journals/jamapediatrics/fullarticle/2754101
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o DEF - HERIFZ D EF CIIABCDIFTR ZHE(CUTSEm SN Z 2 AR

» TZOZNRIU-291 LIC L DBRE Tk

- EEUERE(F/INEVMERD (BH0. 1A TFHZW)
- Vasconcellos et al. (2025): X934 CR=0.06
 Shou et al. (2025): 17818=0.109, B=0.030 fxB=-0.036, B=-0.015

. gi\éilns et al. (2024): £AKEERA. REAKR=3IRL. /x{&igB=-0.03,

« ABCDTO" AV —>451 L\" (FhaE{E
o ILIEZFEOAIFTTIERIU-21 L =1RFFFRE—ARBICFENDNIEER
« SNS¢ET—ATREABRENRRDEIDEDHHB(Nivins et al. 2024).
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SITRDIK FBILEOTYMFTRTHD.,

F5C TINT A RDIERICELD RV IROESNAITHNS

A Retrieval (First 6s — Last 4s), all groups

LG/Calcarine/lOG

Experimental Number of Age (year)
groups participants

Paper notebook (Note) 16 (8) 208 + 1.6 (18.7-241)
Electronic tablet (Tablet) 16 (3) 201 £ 1.0 (18.7-22.4)
smartphone (Fhone) 16 (7) 21.8 £ 2.6 (19.0-27.7)

For the number of participants, numbers of females are shown in parentheses. For age, laterality quot
(mean + standard deviation) and their rangeas (in parentheses) are shown.

B HEERELIHVD RN,
B YATARNELE. KEEICHIBIHEEDECE
B 7))\ AT I BEESFRHINEN TLVERL

Umejima, K., Ibaraki, T., Yamazaki, T., & Sakai, K. (2021). Paper notebooks vs. mobile
devices: Brain activation differences during memory retrieval. Frontiers in Behavioral
Neuroscience, 15.

SEOTES. ELVOEENBIE. FEZOANRL. EVOSIATEEN TR
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o XA BhDIER.
BIRREA.
EHELY

o 2AFNRE : Hedges’ g=-0.21 ({EH°
BNh) .

o SifRREICIIBEELNBVD, IBREIC
=h'H 3,

o 1Fic TEHEANL TESRIBIKID 5 515
&1 THCHAEMNFHVGEI IcWT
EEOLMUMEDTEE L LS,

TEXAPMZEICEEIC
SRR —B LT

Delgado et al. (2018); Kong et al. (2018)

StudyA -{ |
Study B
Study C 1
Study D
Study E -
Study F A
Study F
Study G A
Study H A
Study | A
Study J 1
Study K A

#HMELL / Paper Advantage

nfriEitlc TS THRDEZATE)

1 | I I ! | |
-1.2 -1.0 -08 -0.6 -0.4 -02%0.0 0.2

LR E: Hedges’ g =-0.21

-0.31(-0.28
-0.08 (-0.25
-0.24(-0.01
-0.11 (-0.09
-0.30(-0.17
-0.27(-0.21
-0.09 (-0.17
-0.07 (-0.12
-0.18 (-0.08
-0.20 (-0.27
-0.24 (-0.15

,-0.10)
,-0.23)
,-0.07)
,-0.08)
,-0.24)
,-0.24)
,-0.16)
,-0.19)
,~0.22)
,-0.30)
,-0.32)

-0.19 (-0.22, 0.30)

-0.21(-0.27

,-0.24)
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Salmerdn et al. (2021): Stole et al. (2020)
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Altamura et al. (2023); Salmeron et al. (2023)
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BEFHRICEIT3ERELT
JANTHERAMDBELGRE
Mdid. EERILSERIDOBE
Z9hF 5eI et (Shallowing
Hypothesis) o
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Wang et al. (2023); Dorris et al. (2024); Colliot et al. (2024) 51
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BHCRHEFE 51T (Shallowing Hypothesis)
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Goodwin et al. (2020); Stele et al. (2020); Annisette & Lafreniere (2017) 22
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PRISMA (2020)

SATNTAVILE 1A% ES5E5 T dhH ]
ZEDIEREHA 1>

27IBHOF 1V IUA N FimEOMESRH 0D

AFRERELEIBEEZIAECT D
BRENLRRT —IN—-AZPRITS
BROMERZSCIRT D
BIRJO-ZRTxRY

N7 AR E 5 EZBEC I D
fasREPRFZEMICES

oA WNE

Page, M. 1., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., ... & Moher, D
(2021). The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. bmj, 372.

Identification’ ]

[

]

Screening<’

Included« I [

Identification-of studies-via-databases-and-registers«

Records identified-from*:<
Databases-(n-=-)«
Registers-(n-=-)<

Records removed-before-
screening:<
Duplicate-records-removed:-
(=)
Records-marked-as-ineligible-
by-automation-tools-(n-=-)<
Records-removed-for-other:
reasons-(n-=-)<

Records-excluded**«
o

—_
>
1

~

Reports-not retrieved«<

(n-=")¢

Reports-assessed-for-eligibility<

(n=)-

|

Reports-excluded:«
Reason-1-(n-=)<
Reason-2-(n-=-)
Reason-3-(n-=)
etc.¢

Studies-included-inreview«
(=)
Reports-of-included-studies«

(=)
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Dong, Z., Chiu, M.M., Zhou, S. et al. The Effect of Mobile Learning on School-Aged Students’ Science Achievement: A Meta-analysis. Educ Inf
Technol 29, 517-544 (2024). h 27



https://link.springer.com/article/10.1007/s10639-023-12240-3

A3 h¥ER (Dong et al., 2024)

- £{KkMHedges’s g = 0.857 (MRDhZFL\ZIERE)

M, FENEGEIER],
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SR o0

P2 DPNR

Dong, Z., Chiu, M.M., Zhou,
S. et al. The Effect of Mobile
Learning on School-Aged
Students’ Science
Achievement: A Meta-
analysis. Educ Inf Technol 29,
517-544 (2024). h
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“small but meaningful associations:-- screen use may increase the risk of children developing
socio emotional problems, and children with socioemotional problems may be drawn to screens”
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