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ABSTRACT

Keywords:

Adolescents

Cross-lagged panel model
Depression

Problematic Internet use
Temporal directional relationship

Aim: The results from research on the temporal directional relationship between problematic Internet use (PIU)
and depressive symptoms are inconsistent. This study aimed to explore this relationship among junior high
school students in Japan.

Methods: Junior high/middle school students in the seventh grade (Time 1, [T1]) were recruited annually for 4
years starting in 2014; each cohort was followed up at 1 year (Time 2, [T2]) and 2 years (Time 3, [T3]). Three-
year longitudinal panel data were collected from self-reported questionnaires that were completed by 1192
students (586 males and 606 females). Young’s Internet Addiction Test and the Birleson Depression Self-rating
Scale were used to assess participants’ PIU and depressive symptoms, respectively. The temporal directional
relationship between PIU and depressive symptoms was analyzed using the random intercept, cross-lagged panel
model.

Results: The mean of the Internet Addiction Test increased as grade level increased: 28.0 at T1, 30.7 at T2 and
32.6 at T3. There was a unidirectional positive effect from PIU at T2 to depressive symptoms at T3, but not vice
versa. There was no directional effect from PIU at T1 to depressive symptoms at T2, nor any in the reverse.
Conclusion: Our findings suggest that PIU precedes depressive symptoms. Therefore, addressing PIU is a prom-
ising preventive measure for adolescent depression.

1. Introduction

The prevalence of PIU has been on the rise worldwide, including in
Japan (Kojima et al., 2019). In addition to inducing physical effects such

The rapid rise of Internet use has proliferated, including among ju-
nior high school students (Cabinet Office, 2019). Furthermore, since the
beginning of the novel coronavirus pandemic in early 2020, face-to-face
communication has been restricted, which has raised the importance of
information and communications technology globally (Kirdly et al.,
2020). Internet use offers advantages in education, such as providing a
platform for online classes, but fears about problematic Internet use
(PIU) also abound (Spada, 2014). Various terms have been proposed to
describe PIU, including Internet addiction, pathological internet use,
and compulsive internet use (Meerkerk, Van Den Eijnden, Vermulst, &
Garretsen, 2009; Shapira et al., 2003; Widyanto & Griffiths, 2006). We
use the term “problematic Internet use (PIU)” consistently in this paper
instead of the term “Internet addiction,” owing to the limited scientific
evidence for true addiction (Shapira et al., 2003).

as sleeplessness (Cao & Su, 2007; Choi et al., 2009) and overweight
(Bélanger, Akre, Berchtold, & Michaud, 2011), PIU has been linked to
mental disorders, including depression, anxiety, and ADHD (Carli et al.,
2013; Dalbudak et al., 2013; Kawabe, Horiuchi, Ochi, Oka, & Ueno,
2016; Ko, Yen, Yen, Chen, & Chen, 2012; Kojima et al., 2019; Morrison
& Gore, 2010). Depression reportedly has the strongest positive asso-
ciation with PIU, among other psychiatric symptom categories (Carli
et al., 2013).

Many cross-sectional studies have reported an association between
PIU and depression (Carli et al., 2013; Fu, Chan, Wong, & Yip, 2010;
Kawabe et al., 2016; Kim et al., 2006; Ko et al., 2012; Kojima et al.,
2019; Tang et al., 2014). Although there are several longitudinal reports
on the temporal directional relationship between PIU and depression,
the results are inconsistent. Some reports suggest that depression

* Corresponding author at: Department of Health Sciences, School of Medicine, University of Yamanashi, 1110, Shimokato, Chuo, Yamanashi 409-3898, Japan.

E-mail address: kojimar@yamanashi.ac.jp (R. Kojima).
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F 80 EBARNRFEFESHRE. 2021 FE12H21H~23H. BR

2ERLEE. ERFE. MBS, IWEAKE : 41 32—y MKEICEAT HHAE
Young20 & Young8 M & Lt MRt

A HF—Fy MEFIZEET 2384 Young20 & Young8 D% 4D E}
FRIDEED . BPEHE 2, R U, (LR 2
1) IBRFRE B ORI 050 [ 2tk 23 5 o e

2) WARFR PR S W SEER MR A =2 A — MRgEE v 7 —

[BEW)A & —Fy MEFZHIET S RE L LT Young K23BH% L7 Young20 & Young8
WY, BATHLERIBEHESN TS, WAREFINT T 2007 05 THREAED.LOR
FELAETEREEICE T 23A (LU, BRMHA) | 2%k L Tkh ., F#HEIZBVT 2015
HF2 5 Young20 & HWTA X —F v MEIFORNZFHE L TWD, LivL., FEFEHAE
ZHE L Young8 ZAEHT 5 Z LIl o7c, &2 T AW TIIAEMIZIE VT Young20
& Young8 DM M ZEtd 52 L A HINE Lz,

(7] MBI FINHTIZ T 2020 48 7 42330 Sz ERREIC S, &6
ZFEFRA OB ICEIE L ETH 5, Young8 & ToERWIRRA I EIZ L7 1 @M
BT G A 5 R H 242 C Young20 O ENNFHAE 217 - 7=, AT /7151, Young20 & Young
8 O HIZHE LT=& Tt 5 & L, Spearman OFHBESHT 217572, £72. Young20
TA U Z—Fy MEEHPRRELL B, £72135 & Young8 TA v ¥ —X% v MEGFRWAE &HIE
SNTHAORERREAF I L=, £ LT Bland-Altman 7' 7 v X Z{Epk L, HIEMM
D—FNF—raffE Lz, 512 ROC Hif A4\ T Young20 THRELL B, E7213m
DA D Young8 D1 > N A TEERE LT,

[FER] fRtr B 1T 4124 (B 2264, &1 1864) THY . Young20 & Young 8 D
X 80.9+11.4, 1.4+£1.6 TH o7z, F7- Young20 TOA v X —F% v MEAFHE O E
FERIT ARTFEIm MR, EIETR L 2 82.5%., FRRE 1 16.5%. H : 1.0% &V S
RTho7z, Young8 TORMFEENA LHESNTZFH L 6.1% Th -7z, HEREIL0.71 (p
<0.01) THY ., Young20 TRIHEF A FFEELL I & Young8 THRAFEEWA DIRE I 29.2,
FREEEIL 98.8. Young20 TIRAHEMIE & ORLEIT 100, FFREIL 949 ThoTo, £L T
Bland-Altman 7' v M % #ERT 5 & Young20 O SEMEN E —FH D NT Y F I k&<
BV ENS Lo T, SHICROCHIBRTA v M A 7 EZ MR T % &, Young20 THIEE
JELL ED Y5 Young8 13 8.5 /1. mD%EIL 55 A THoT,

[#E3%] Young20 & Young8 D241 & Mgt L= & & AAREM CTITA B2 PR OFH B2 e
WENTz, Flo, IKGFEREWV E Young20 & Young8 & O—E D ZE T/ I WM & 22
K&EL 725729, Young8 THIREL LE A7 V) —=0 7T 2583 FEERXLETH D,
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SEILLEEL. REEKE. EBRRE. MILAE. HEFR. WHRAKE  £FnA &NEE
DEFHDIFE L. AR—YSMORBE ;| EHGIEMIE

AFENH ENFEOEB O B, AR —YZIMORE | HEigehigrt st
bR L 2RO 2, PERRSEEE S, AKILAE S BOEVER] S, LIRAAKEA 34
VST RFE I, 2 AR PR BER ITE 208 PRI RR 5% 3 LB AR e
BE T FEER I P R R AL R R AR, 1 IUBR PR GEe S WP FE R R A =2 A —
Wt 2 —

E
2

op

[B8] FRERICBIT DA ENA OBENDRRAR—Y 8T p—< o ARFEHEIEHND
& EMSHERI R LI, Z< DAR—=Y D kv 7T AV — MZBWCTHAHER 2 &V (4
AEFENTEW) BEENROEIENZ N L0, —/NHFFPEDEKRT A S OfRERITRAE
NEVEBEEFNOTFTEWVMERNZSH S Z EPRINTWND, L LR 6, FxHFEhEo
SAEBFICET O HREIIRONTEY, AFh A Li#Ed) - AR —Y OME & OBEZ KL
ToEAE TR, T TOARMRIL, OB NEEE RS E LT, AFNA LEBO4F X B
WV, ARV ZINOELZ T 22 AL LTz,

[71£] 2015~2020 I LB RN TN O/NERACIEEE L CuVe 5 44 (1072 4) x5
LT, EFNnA. EEIOH SO E AR—YBINTEE 8 A~9 AICE L T\ 5 Hitl
BRI C K > TUE L 72 GEEYOLF X BV L 2017~2020 4), EEN AT 4~6 A, 7
~9 H., 10~12 H, 1~3 HD 4 FECHHE LTz, EEIOM X B0, 2E ) - EBbe
EEIEIEREOER [EE) (K28 TECE 5L T) RAR—Y E2T 5 2 L 134f& Tl
EHOV, FE RN (RRHFE, LRLEDH, &5V O 2RHIH T2, AR—Y 3
I ARV DEMS Y T 7 F— b ~OFTEOAET 2 B0 8E L 7=, Family affluence scale
(2 & o CiMili L 7= FEEOA SRR ZTHTE LT2AR T Y VERSATIC L 0 EFENA LiESH)
DIFEHRD, KOAR—Y BN & ORE % BRI LT,

(RG] EEh A & L [E1E L72BI813 B 1T 76.8%., L1 T 68.7%THY., Bl bick
FNA LEBOHZHNCABERBEETA O NN oT, AR—YZMOFETS T
72.8%. L1 T54.3% Ch-oT-, BEbIZEFTNH EAR—YSINIHERBEEIZIA LN
RroltbOD, BFITBWTIT4~6 HAEF i LT, T~9 HAENE 1~3 A4 F
NTAR=YZIMOEERNEMEI AL BNT- (7~9 H, Prevalence ratio (PR): 1.157,
95%CI: 0.999-1.341; 10~12 H, PR: 1.069, 95%CI: 0.917-1.246; 1~3 H, PR: 1.149,
95%CI: 0.996-1.325) ,

[f5aa] H7 O— B/ NVFEIZBWT, AENA SEBOL X, AR —Y BINCHE 72
WL DR To, SBITHGEF A ML, AR —2 F H B ORGH-OEB A HERSE, 1
KT 25 BRI HOWTHRATT ALERD 5,
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