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Objectives: This study was conducted to perform an effect size analysis of psychosocial interventions for internet addiction
and to identify the intervention moderators applied to school-aged children. Methods: For the meta-analysis, studies were
included that were published in English or Korean until January 2015, without limitation in terms of the year. They were
retrieved from 11 electronic databases and by manual searches according to predefined inclusion criteria. Results: A total
of 37 studies were selected, which included 11 treatment conditions and covered a total of 1,490 participants. The effect size
estimates showed that psychosocial interventions had a large effect for reducing internet addiction (standardized mean dif-
ference [SMD], -1.19; 95% confidence interval [CI], -1.52 to —0.87) and improving self-control (SMD, 0.29; 95% CI, 0.11 to
0.47) and self-esteem (mean difference, 3.58; 95% CI, 2.03 to 5.12). The moderator analyses reveals that group treatments, a
selective approach, a long duration, a community setting, or higher school grade had a larger effect. Conclusions: The find-
ings of this review suggest that psychosocial intervention may be used to prevent Internet addiction in school-aged children,
although further research should be conducted using a randomized controlled trial design or diverse age groups to provide
evidence-based recommendations.
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l. Introduction lematic phenomenon. The prevalence of IA has increased

rapidly in East Asia. Additionally, younger and younger

Internet addiction (IA) is becoming a widespread and prob-  children are using the internet, which is a trend that has

i increased over the years. Internet users in China and the
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United States usually start surfing the internet from approxi-
mately 6 to 9 years old, and 62.7% of Korean users begin
using the internet when they are between 3 and 5 years old
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[1-3]. The IA rates of children and youths have continuously
increased, such that they were 7.3% for Korean children (5-9
years old) and 10.7% for teenagers (10-19 years old), which
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are higher than the rate of 6.8% of adults (30-49 years old) [3].

From the investigation of previous studies into individual
factors that could influence childhood IA, self-control and
self-esteem were suggested as important variables [4,5]. For
school-aged children, their self-control and judgment is very
poor for cognitive, psychological, and emotional growth
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when compared to adults or teenagers [6]. This can lead to
various problems, such as difficulty in adjusting to school
life; poor relationships with friends; insufficient communica-
tion with family members; the avoidance of interpersonal
relationships; insufficient sleep; symptoms of depression,
nervousness, hostility, fear and paranoia; and behavioral is-
sues, such as violence and distraction [7-9].

Since IA has been increasingly recognized as a serious men-
tal disorder, there have been several reviews addressing its
causes, diagnosis, epidemiology, phenomenology, comorbid
disorders, and neuroimaging findings. However, few studies
have focused on the prevention and treatment of IA. There
have been three meta-analyses investing the effects of the
prevention or intervention treatment for IA. The effects of
psychological and pharmacological interventions have been
investigated for all ages [10]. The effects of group counseling
programs have been analyzed for teenagers [11] and Oh and
Kim [12] conducted a meta-analysis of teenagers in terms of
the effects of a program of IA prevention and interventions.
However, no study has produced clinical recommendations
for school-aged children based on meta-analysis. There-
fore, we conducted a meta-analysis to evaluate the available
evidence of the effectiveness of various psychosocial inter-
ventions and to identify intervention moderators for IA in
children. Potential moderating variables were determined
based on previous research [10-12] and methodological con-
siderations. Type of intervention, approach, duration, grade,
and setting were chosen as potential moderators.

Il. Methods

1. Eligibility Criteria

The PICOTS-SD (participants, interventions, comparisons,
outcomes, timing of outcome measurement, settings, study
design) formulation was used to conduct a systematic review
and meta-analysis to identify the scope of the literature on
psychosocial interventions for IA.

1) Inclusion criteria

The participants were the general population of school-aged
children. Types of interventions included psychosocial inter-
vention defined as an intervention primarily designed to em-
phasize psychological or social factors rather than biological
factors [13]. The main comparisons of interventions were
usual care, no intervention, or a comparison intervention.
The types of outcome measures were internet addiction, self-
control, and self-esteem. The timing of outcome measure-
ment was immediately after the psychosocial intervention
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or the follow-up period. The trial settings considered were
both schools and community settings, such as community
children centers. The study design included randomized
controlled trials (RCT), non-randomized controlled trials
(NRCT), and controlled before-after studies.

2) Exclusion criteria

Studies that met the following criteria were excluded (1) case
studies, (2) studies where the full text was unavailable, (3)
studies that provided insufficient data to perform an analysis
of the effect sizes, and (4) studies that failed to report the re-
sults for at least one of the three outcome variables.

2. Search Procedure

With guidance from informatics experts, search strategies
were applied from February 3 to March 30, 2015. Studies
were identified by searching PubMed, the Cochrane Clini-
cal Trial Library, EMBASE, CINAHL, NANET, DBpia, KSI
KISS, KMbase, KoreaMed, NDSL, RISS, and KCI. Extensive
searches were conducted for studies published between
the first available year and January 2015 using the follow-
ing search string: ‘internet addiction OR internet usage OR
problematic internet’ AND ‘psychosocial OR non-phar-
macological OR behavior’ AND ‘treatment OR therapy OR
programy’ AND ‘child OR elementary students. Unpublished
data, conference proceedings, theses, and dissertations were
included. We also conducted a manual review of relevant
journals and of reference lists of relevant articles. Each
search was limited to the English and Korean languages.
Each identified article was further examined by two inde-
pendent reviewers. Disagreements were resolved through
discussion.

3. Quality Assessment

The methodological quality of the studies was evaluated us-
ing the Risk of Bias Assessment Tool for Non-randomized
Studies (RoBANS) [14]. This tool consists of the following
six domains: the selection of participants, confounding vari-
ables, the exposure evaluation, the blinding of the outcome
assessments, incomplete outcome data, and selective out-
come reporting. Individual domains were estimated as low
risk of bias, ‘unclear) or ‘high risk of bias’ by two authors
who had experience with meta-analysis (Appendix 1).

4. Data Extraction

The following information was collected: author, publication
year, study design, the country in which the study had been
performed, school grade, total sample size, the number of
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participants in different groups, the type of treatment, ap-
proach, session, duration, hours of intervention, the type
of control group, setting, mean and standard deviation of
outcome variables, assessment tools, follow-up period, and
study quality. In the case of two experimental groups, the
data were extracted by dividing the individual studies.

5. Data Synthesis and Analysis

RevMan 5.3, a program of the Cochrane Library, calculated
the meta-analysis of the effect size of an intervention. A Co-
chrane’s chi-square test and Higgin's I’ were performed to
determine the homogeneity of this study. When significant
homogeneity (p > 0.1 and I’ < 50%) was present, a fixed-
effects model was employed for pooled analysis. When sig-
nificant heterogeneity (p < 0.1 and I’ > 50%) was present,
a random-effects model was employed for pooled analysis.
The statistical meaning of the effect size was decided by the
whole effect test and a 95% confidence interval (CI), and it
was based on a 5% significance level. The statistic created by
this procedure is Cohen’s d [15], of which an effect size of
0.20 is considered small, 0.5 is considered moderate, and 0.8
is considered large. The confidence verification for the cal-
culated effect size was estimated using fail-safe numbers that
examine whether the effect size calculated from the results
of published studies so far is insignificantly affected by un-
published results. Because so few papers have been written
on this topic, it could be concluded that the effect from the
meta-analysis was reliable [16].

I1l. Results

1. Study Selection

Figure 1 shows the study selection process. As a result of
the first bibliographic search, a total of 3,421 papers were
retrieved and 1,546 papers were selected by the removal of
duplicates. Then, 138 papers were selected after confirma-
tion that the titles and abstracts were applicable. Finally, 35
papers were selected for systematic review by confirmation
of the full text. By the inclusion of 2 papers with two experi-
mental groups, a total of 37 papers were selected for meta-
analysis (Appendix 2).

2. Study Characteristics

The characteristics of the included studies are summarized
in Table 1. Of the total 1,490 participants, the experimental
group included 759 people, and the control group contained
731 people. The study design included 5 RCT studies and 32
NRCT studies.
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3. Methodological Quality of the Intervention Studies
There was a high bias in seven of the studies in relation to
the selection of participants, where participants were as-
signed to the intervention group or the control group. From
the evaluation of confounding variables, 21 studies had high
selection bias. Two studies were unclear in their reporting.
For the blinding of the outcome assessments, 29 studies were
considered to have a low bias risk because the blinding did
not affect the measurement.

4. Effects of Interventions

1) Internet addiction

Thirty-six of the 37 included studies measured IA. The total
population involved in these studies was 1,462. Psychosocial
intervention applied to school-aged children had a large, sta-
tistically significant effect on the decrease of IA (standardized
mean difference [SMD], -1.19; 95% CI, -1.52 to -0.87), and
the overall heterogeneity was high (I* = 86%) (Figure 2).

To identify the intervention moderators, further analyses
were carried out. The types of intervention with a large ef-
fect on reducing IA were parent-involved counseling (SMD,
-2.92; 95% CI, -4.30 to -1.54) and self-control training
programs (SMD, -2.62; 95% CI, -4.07 to -1.17) (Figure 2).

Articles identified
through database search
(n=2,801)

PubMed (n = 200)
Cochrane (n = 503)
EMBASE (n = 88)
CINAHL (n = 37)

RISS (n = 745)

NDSL (n = 416)

DBpia (n = 97)

KCI (n = 22)

National Assembly Library
(n=572)

KoreaMed (n = 36)
KMbase (n = 3)

KSI KISS (n = 82)

! |

Articles removed after
duplication (n = 1,546)

Articles identified through other
sources (n = 620):

Relevant journals (n = 423)
Footnote chasing (n = 197)

Articles excluded for the
following reasons (n = 1,408):
No treatment reported
(n=1,101)
L »| Nointernet addiction disorder
v (n=295)

No children (n = 12)

Articles screened on the
basis of title and abstract
(n=138)

Articles excluded for the
———  »| following reasons (n = 103):
v Irrelevant outcomes (n = 83)
Insufficient data (n = 14)
One group (n = 6)

Articles screened on the
full text (n = 35)

Figure 1. Flow diagram of the study selection.

www.e-hirorg 219



HIR

Young Ran Yeun and Suk Jung Han

++ (SVOI) VI  ®ea10y 9 9 [00PS  0F/01 (dno13) 1gD yuowofeuew ssong :dvII [es1oarun  IOUN  (F#/0%) 8 (£007) 331

++ (3reos-)) VI BaIoYy QUON 9‘G  [ooyds o¥/6 (dnoi3) SurmoraIoIul [BUOTIBATIO]A [BSIOATU) T DYN (L2/¥2) 1S (1107) W

(80027)

+ (3reas->) VI ea10y] S 9 [00YS  0S/0T (dnoi3) Adexoyy 1re gD \IVII 2A129PS  IOUN  (0T/0T) 0T HIN Wy

(8007)

+ (3re2s-Y) VI ®aIOY ¥ 9  [ooyds 0S/01 (dnoi3) Surpesunod dnoiny 2anodPRS  IDYN  (01/01) 0T HI Wy
(S409)

+ DS “(9[e2s-)) VI 810 QUON 9  [ooyds 0S/8 (dno13) Surpesunoo dnorny 2a1dO9RS  IDOYN (8/8) 91 (£007) W
(s4s)

++ qS ‘(9reds-)) VI BaI10Y QUON 9 [ooyos 08/8 (dnoid) Adexoyy Lyeay  2a1O9[RS 104 (L1/L1) %€ (9007) wry

++ (SVIX) VI ea10y 4 9  [00YdS 0S/TT (dnoi3) wrexdod Sururer) [013U0d-J[PS  2ABAIPS  LOYN  (0T/01) 0T  ($00T) Wy

++ (Sreas-)) VI ea10Y 8 9's AN 06/9 (dnoid) urpsunod dnoiny 2and9RS  IDUN  (01/11) 1T (T107) uod(

++ (o1828-) VI BaI0Y] SUON ¥ [00YydS 0%/9 (dnoi3) 19D ‘sardorens [o1u0dJ[9S :dVII [esT2AIUN IO (0T/61) 6€  (8007) Suef

(dnoi18) wrexrSoxd (92002

£3otoypAsd aanisod ‘soATor dATIRUIE  JATIO[RS (€T/%1) LT ®/0027)

++ (3re0s-)) VI Ba10Y] QUON ¥ Jooyds 0%/9 quowrageuew JOIFU0d pue dwWn ‘1D :dVII [esIeATun  IDUN  (S¥/6L) ¥T1 Guemy

(dnoi18) £d

++  (SHS) dS (SVIA) VI  ®a10Y SUON  96%  0DY  0S/8 -exoyorqiq Adesoyy 1re pue Lerd gD VI [esAIUN  IDUN  (21/cD) ¥ (1102) 09H

++ (STS) AS (SDS) DS 210N QUON 9's o0d 0S/01 (dnoig) Suresunod paajoAur-sjudred 2A009PS  IOIN  (FI/¥1) 8T  (T107) uomD

+ (sreos-Y) VI eaIoy QUON 9‘G  Jooyds 06/8 (dnoi18) Adexoy Lyreayy  2ANO9RS  IDYUN (01/01) 0T  (9007) UOMD)

+ (SVOI) VI w10y SUON 96 [00YPS  0F/01 (dnoig) Surpsunod paajosur-sjuated [esraarun  IDUN  (01/6) 61 (6002) 0D

+ (SVIX) VI ®©a10y SUON 9  [0o0Y>S Sq/01 (dnoi3) Burpesunod dnoxn  2a129PRS  LOUN  (01/01) 0T (2002) 0D
(SOS)

++ DS {(SVIR) VI 210 4 S [ooyds 0S/T1 (dnois) weidoxd Suturen [01U0d-J2S  3ABAIPS  LOYN  (TI/IT) €¢  (S007) Sunyd

++ (oreas-)) VI ea10y JUON T Jooyds 0%/01 (dnoi3) Burpesunod dnoxny [esraArun)  LOYN  (S2/S2) 05 (£102) 10YD
(sgs)

++ HS “(9Teds-)) VI BIOY  AUON  9GF [00YdS  06/8 (dnoid) Aderoyy 1y oamdapps  IOYN  (0T/TT) Tz (6002) 10YD
(S909)

4 DS “(3782s-) VI B0 SUON 9‘¢  Jooyds 09/%1 (dnoi3) Adesoyy o1sny 2A129PRS  LOUN  (01/4) LI (€107) YD

++ (oreos-) VI eaI0Y QUON 9‘G  [ooyds SL]TT (dnoid) Aderoyy 11y 2A1O9[RS  IOWUN (8/6) L1 (#007) 2rg

JUSWSSISSE  (S|00) JUSWSSISSE) (1m) "UI\[/UOISSIS (1enpiaipui/dnoab) adAj yoeosddy ubisap (Nd/N3)
Aiuno) Jpein buyas (1A) Joyiny
Ajllenp  s9|qelieA JwodInQ dn-mojjo4 40 R_quiny UOIJUIAI}U| Apnis N [e301

S31pN3s papnjaul Jo sd1siIddeIRYD | d|qe]

http://dx.doi.org/10.4258/hir.2016.22.3.217

www.e-hir.org

220



Internet Addiction in School-Aged Children

HIR

PAI[YINJ U99q 2ARY BLISILID 9} JO G Iapun :+ .ﬁw:@ﬁd U39 9A®Y BLIILID 9] JO 2I0WI IO G ++ RWOHHOQO.H Jjou YN &HOHE?/QM WI993$9-J[3S ‘HS AMMNUm UI993189-J[9S :SHS

3[e0S [01JU0D-J[3S :§DS Deds Suney [0IIU0I-J[OS :SYDS O[edS UOTIIPPY dWer) JOUISU] :SYD] O[edS UONDIPPY IouIoiu] SUNog :SYIX 1593 SISOUSerp-J[os UOTOIppe JOUISIU] UBIIOY]

91edS-y I9JUD S U2Ip[IYd ﬁﬁﬁowwoh B0 0):| cwrexdoaxd COﬁEo\ww.unm uonodIppe jaurajur UOHNHWOHGM dVII ,w_N_.: Po[[o3U0d pazituopuel-uou (T OYN Awﬁﬁau PI[0NUOd paziwuopuel 1Y

(dnoi8) san (SET/PET)
++ (SVOD) VI ea10y] 9 9°s  o0Ys 0¥%/9 -TAT}O® 2ANRUID)[E JUIWDFEURW $S21)G :d V][ [ESTPAIUN  [DUN 69C (£007) Suex
(SY0S) (dnoi3)  feszorup (FH/1%) S8 (as00t
++ DS {(SVDI) VI Ba10y SQUON S  [ooYdS 09/8 LD JUaWageUrwl $S1)S PUe IFUOD :dVII 2ANRPS IDIN  (9€/6€) SL ®5007) Uos
++ (3e0s-Y) VI Ba10Y] UON  9¢F  IN  05/6 (dno18) Burppsunod dnoxny  2amdaps  IOYN  (01/01) 0T (8007) S
(SOS)
+ DS ‘(3reas-)) VI ea1oy dUON 9  [00YdS S¥/01 (dnoid) 1g0 oandpPs IOYUN  (02/07) OF (S007) uIS
++  (1dS) IS (SVOID) VI  'a10) dUON 9 [00yS  0L/01 (dnoid) 14D 2am29pPSs  IDWUN  (0T/01) 0T (9007) 038
++ (SVOI) VI o103y dUON S [ooys  IN/8 (dnoig) yuswoSeuew ssoms (LD :dVII 2ANRPS  IAN  (91/91)¢€  ($007) 04d
(dnoi8) (1102)
++ (91eoS-Y) VI  ®2I0Y] QUON G [ooyos 08/9 juowrageuewr o1u0d Aderary 11e Aefd :JvII Testoarun 109 (ST/ST) 0S HS Yred
(14s) (1102)
+ S ‘(Sreas-)) VI va10y] dUON S [ooyps  IN/TI (dnoig) Aderayronqrg  2a129pS  LOYUN (8/8) 91 SO Ied
(S90S)
++ DS ‘(a1e2s-) VI  BI0Y QUON 9‘6  [ooyds GG/9 (dno13) Surposunods dnoin) 2A1399[0g 104 (8/8) 91 (6007) red
++ (sreos-)) VI eaIoy ¥ 9°GF  JooydsS 0S/8 (dnoi8) werSoxd yuowrromodwryg [esroatun  IOUN  (87/87) 9S  (€£107) UOON
(S¥OS)
+ OS(3e2s-)) VI ®IOY  QUON 9 [00YS  09/0T (dnoig) Adesoyy iy 2an00pRS  LOUN (/L) %1 (800T) UOON
(1gs)
++ S ‘([eos-M) VI va10y  dUON 9 [00YPS  AN/6 (dnoxg) weidoxd Gururen onuod-JPs [es1Arun)  [DYN  (0T/0T) 0T  (S00T) UOON
(SDS)
++ DS “(dreas-y) VI BUIYD 4 S [00YoS G//8 (dnoi13) wrerSoid Gururen) jonyuod-jpog resrAtun  IDIN  (01/0T) 0T (FT07) 29T
(sOS)
++ OS(Freas-M) VI ®BaIOY  2UON 9 [00YdS  OF/01 (dnouig) weidoxd Gururen ouod-JR§  2ANRPS  IUN  (¢1/21) ¥T (6007) SIN 29T
(S9OS) (6002)
++ DS “(9reos-d) VI BaI0Y] QUON ¢ [00YoS 0¥/8 (dno13) Surpesunoo dnoxny [esroaruny  IDYN (Z1/12) 8¢ HIA 29T
JUSWISSISSE  (S]00] JUSWISSISSE) 0Im) “UI|Al/u0ISSS (1enpiaipui/dnoab) adAj yoeoaddy ubisap (N9/ND)
Aijuno) Jpelg builag (1A) aoyany
Ajijenp  s3jqeriea dwodnQ dn-moj|o4 40 R_quiny UOIJUIAI}U| Apnis N [elo]

panunuoy °| 9jqey

221

www.e-hir.org

Vol.22 e No.3 e July 2016



Young Ran Yeun and Suk Jung Han

Experimental Control
Study of Subgroup Mean SD Total Mean SD Total Weight

HIR

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% ClI

1.1.1 Art therapy

-1.56 [-2.69, —0.44]
1.61[0.59, 2.62]
-1.06 [-2.20, 0.09]

-0.32[-2.32, 1.67]

1.35[0.23, 2.47]
1.35[0.23, 2.47]

-3.29[-4.73, -1.85]
-1.17 [-1.84, -0.49]
-2.13 [-4.20, -0.06]

-2.02[-2.68, -1.37]
-2.02 [-2.68, -1.37]

-0.64 [-1.21, -0.07] —
-1.00 [-1.94, -0.06]
-1.03 [-1.96, -0.11]
-1.18 [-2.27, -0.10]
-1.00 [-1.94, -0.05]
-0.18 [-0.82. 0.46]
-3.87 [-5.70, -2.04]
-3.77 [-5.35, -2.20]
-1.32[-1.99, -0.64]

-1.18 [-2.06, -0.30]
0.07 [-0.30, 0.43] .
0.48 [-0.29, 1.25] 1

-0.94 [-1.60, -0.27]

-2.95[-4.29, -1.60]

-0.90 [-1.35, -0.45] —

-0.91[-1.49, -0.33]

-1.54 [-2.34, -0.73]

-0.94 [-1.41, -0.46] —

-0.48 [-0.92, -0.05] —
0.05[-0.18, 0.29] N

-0.71 [-1.11, -0.32]

-0.68 [-1.25, -0.11]
-0.68 [-1.25, =0.11]

-1.93[-3.14,
-1.93[-3.14,

-0.71]
-0.71]

-2.92 [-4.30,
-2.92 [-4.30,

-1.54]
-1.54]

-1.40 [-2.40,
-0.94 [-1.65,
-1.09 [-1.67,

-0.40]
-0.22]
-0.51]

-2.14[-3.20,
-4.34 [-6.07, -2.60]
-451[-6.30, -2.72]
-2.41[-3.50, -1.31]

-1.08]

Bae 2004 69.67 1162 9 925 16.09 8 25%
Choi 2009 3236 585 M1 226 582 10 27%
Moon 2008 61.57 20.58 7 79.86 10.08 7 25%
Subtotal (95% Cl) 27 25  7.7%
1.1.2 Bibliotherapy

Park GS 2011 91 899 8 79 7.75 8 25%
Subtotal (95% ClI) 8 8 25%
1.1.3CBT

Seo 2006 3503 168 10 408 168 10 21%
Sin 2005 716 1581 20 8965 145 20 3.1%
Subtotal (95% ClI) 30 30 5.3%
1.1.4 Empowerment program

Moon 2013 60.57 11.11 28 91.07 17.83 28 3.2%
Subtotal (95% CI) 28 28  3.2%
1.1.5 Group counseling program

Choi 2013 1524 167 25 1712 373 25 3.3%
Go 2002 1241 36.11 10 156.6 25.39 10 2.8%
Jeong 2012 86.82 11.89 M 101 1445 10 2.8%
Kim 2007 68.63 12.63 8 89.38 19.72 8 2.6%
Kim KH 2008 437 953 10 535 93 10 2.8%
Lee MH 2009 1.27 058 21 139 074 17 32%
Park 2009 143 012 8 213 021 8 1.7%
So 2008 50.1 7.87 10 8751087 10 2.0%
Subtotal (95% ClI) 103 98 21.1%
1.1.6 Intergrated internet addiction prevention program

Heo 2011 2475 6.38 12 38.41 1443 12 2.9%
Hwang 2007a 48.08 9.54 79 47.47 757 45 35%
Hwang 2007b 84.08 13.78 14 76.72 1585 13  3.0%
Jang 2008 123 02 19 151 036 20 3.2%
Kim MH 2008 543 942 10 776 51 10 22%
Lee 2007 332 7.79 40 47 19.53 44  3.4%
Park SH 2011 2312 325 25 304 1065 25 3.3%
Pyo 2004 55.44 1334 16 76.56 13.47 16 3.0%
Son 2005a 314 767 39 395 944 36 3.4%
Son 2005b 23 456 41 25 362 44 34%
Yang 2003 13.8 14.41 134 13.05 12.88 135 3.6%
Subtotal (95% ClI) 429 400 34.8%
1.1.7 Motivational interviewing

Kim 2011 233 479 24 294 1126 27 3.3%
Subtotal (95% CI) 24 27 3.3%
1.1.8 Music therapy

Cha 2013 282 55 7 425 79 10 24%
Subtotal (95% Cl) 7 10 24%
1.1.9 Parents-involved counselling

Go 2009 2855 367 9 443 618 10 22%
Subtotal (95% ClI) 9 10 22%
1.1.10 Reality therapy

Gwon 2006 84.67 26.71 10 123.82 26.79 10 2.7%
Kim 2006 80.47 11.89 17 9265 1345 17 31%
Subtotal (95% ClI) 27 27  58%
1.1. 11 Self-control training program

Chung 2005 38.27 228 11 4858 6.04 12 2.6%
Kim 2004 414 134 10 86.2 4.02 10 1.8%
Lee 2014 80.2 4.02 10 101 4.78 10 1.7%
Lee MS 2009 315 206 12 375 271 12 26%
Moon 2005 69.8 1358 10 7591698 10 29%
Subtotal (95% CI) 53 54 11.6%
Total (95% ClI) 745 717 100.0%

-0.38 [-1.27, 0.51]
-2.62[-4.07, -1.17]
-1.19[-1.52, -0.87]

Heterogeneity: Tau’ = 0.75; Chi’ = 247.36, df = 35 (p < 0.00001); I° = 86% P e

Test for overall effect Z = 7.19 (p < 0.00001)

2 4
Favours [experimental] Favours [control]

Test for subgroup differences: Chi’ = 46.36, df = 10 (p < 0.00001), I’ =78.4%

Figure 2. Effect of psychosocial interventions on internet addiction.

Even if both had a statistically significant effect, the selective
approach (SMD, -1.54; 95% CI, -2.03 to —-1.04) showed a
larger effect than the universal approach (SMD, -0.78; 95%
CL -1.18 to -0.37). Comparing the effectiveness of the in-
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terventions based on their duration and grade, the programs
consisting of more than 10 sessions (SMD, -1.59; 95% CI,
-2.13 to -1.05) showed a significantly larger effect than the
programs consisting of fewer than 10 sessions (SMD, -0.92;
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95% CI, -1.30 to -0.53). The studies that targeted the up-
per grades (SMD, -1.25; 95% CI, -1.60 to —0.91) showed a
statistically significant effect, but the studies that targeted the
lower grades showed no statistically significant effect (SMD,
-0.43; 95% CI, -0.88 to 0.02). The effect size at follow-up for
the IA outcome variables was large and significant (SMD,
-1.69; 95% CI, -2.73 to —0.65) (Table 2).

2) Self-control
Self-control was reported in 13 studies. The total number of
participants available for analysis was 546. The analysis of
these studies showed a small, statistically significant effect
(SMD, 0.29; 95% CI, 0.11 to 0.47). The overall heterogeneity
for the effects on self-control was high (I’ = 84%) (Figure 3).
The interventions with a large effect size on improving self-
control were the self-control training program (SMD, 1.40;
95% CI, 0.81 to 1.99), and group counseling (SMD, 1.00;
95% CI, 0.48 to 1.52) (Figure 3). The interventions that used
the selective approach showed a statistically significant im-
provement in self-control (SMD, 0.56; 95% CI, 0.29 to 0.84),
while the universal preventive approach was not statistically
significant (SMD, 0.10; 95% CI, -0.13 to 0.33). For improv-
ing self-control, the longer programs (SMD, 0.67; 95% CI,

Table 2. Effect sizes of the subgroups of interventions

Internet Addiction in School-Aged Children

0.22 to 1.11) had a larger effect than shorter programs (SMD,
0.22; 95% CI, 0.02 to 0.41) (Table 2). A subgroup analysis
of grade and follow-up was considered. However, sufficient
data were not provided for self-control.

3) Self-esteem

Six studies assessed the effects of psychosocial interventions
on the level of self-esteem among school-aged children. The
total number of participants was 142. Figure 4 shows that
there was a large and statistically significant increase in the
psychosocial intervention group when compared with the
control group at the end of the intervention (mean differ-
ence, 3.58; 95% CI, 2.03 to 5.12). The overall inconsistency
was at an acceptable level (I’ = 44%).

The interventions with a large effect were the integrated IA
prevention program (mean difference, 7.25; 95% CI, 3.58 to
10.92) and reality therapy (mean difference, 4.29; 95% CI,
1.30 to 7.28) (Figure 4). Both of these approaches showed
a large, statistically significant improvement in self-esteem
(selective approach: mean difference, 2.92; 95% CI, 0.67 to
5.18; universal approach: mean difference, 4.51; 95% CI, 2.03
to 6.27). The studies with shorter interventions (mean dif-
ference, 4.20; 95% CI, 2.47 to 5.93) showed a statistically sig-

Outcome Category Subgroup k n d 95% CI Z (p) I Nfs
IA Approach  Selective 21 517 -1.54 -2.03 to -1.04 6.13 (<.0001) 81 141
Universal 15 945 -0.78 -1.18 to -0.37 3.79 (<0.001) 86 44
Duration Long 15 404 -1.59 -2.13 to -1.05 5.74 (<0.001) 80 104
Short 21 1058 -0.92 -1.30 to -0.53 4.68 (<0.001) 86 76
Grade High 33 1374 -1.25 -1.60 to -0.91 7.08 (<0.001) 87 173
Low 2 88 -0.43 -0.88 to 0.02 1.89 (0.06) 10 NDa
Self-control ~ Approach  Selective 8 223 0.56 0.29 to 0.84 3.98 (<0.001) 67 14
Universal 5 323 0.10 -0.13 t0 0.33 0.86 (0.39) 91 NDa
Duration Long 4 89 0.67 0.22to 1.11 2.95 (0.003) 69 9
Short 9 457 0.22 0.02 to 0.41 2.21 (0.03) 84 1
Self-esteem Approach  Selective 4 98 2.92 0.67 to 5.18 2.54 (0.01) 28 54
Universal 2 44 4.15 2.03 to 6.27 3.84 (<0.001) 76 NDb
Duration Long 3 64 1.12 -2.32t0 4.56 0.64 (0.52) 13 NDa
Short 3 78 4.20 2.47 10 5.93 4.76 (<0.001) 51 60
Setting School 4 90 2.68 0.97 to 4.40 3.06 (0.002) 10 50
RCC 2 52 7.39 3.85t010.94 4.09 (<0.001) 0 NDb

Nfs: fail-safe number, IA: Internet addiction, RCC: regional children’s center, NDa: the Nfs was not determined because p was not

significant, NDb: the Nfs could not be determined because fewer than three studies were available.
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Experimental Control Std. Mean Difference Std. Mean Difference
Study of Subgroup Mean SD Total Mean SD Total Weight |V, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Art therapy
Moon 2008 69 787 7 61 842 7 2.5% 0.92 [-0.20, 2.04] -
Subtotal (95% ClI) 7 7 2.5% 0.92 [-0.20, 2.04] el
1.2.2 Empowerment program
Moon 2013 83.5 865 28 7396 10.73 28 10.2% 0.97 [0.41, 1.52] _
Subtotal (95% Cl) 28 28 10.2% 0.97 [0.41, 1.52] P
1.2.3 Group counseling
Kim 2007 76.5 1227 8 62 802 8 2.6% 1.32[0.21, 2.44]
Lee MH 2009 406 064 21 3.76 0.28 17 7.4% 0.57 [-0.08, 1.23] T
Park 2009 364 033 8 273 036 8 1.7% 2.411[1.04, 3.78] -
Subtotal (95% ClI) 37 33 11.6% 1.00 [0.48, 1.52] P
1.2.4 Integrated internet addiction prevention program
Hwang 2007a 4914 1286 79 56.64 9.8 45 22.5% -0.63[-1.00, -0.25] — -
Hwang 2007b 14.67 11.23 14 1021 9.66 13 5.4% 0.41[-0.35, 1.18] _
Son 2005a 716 863 39 701 792 36 15.3% 0.18 [-0.28, 0.63] ——
Son 2005b 74 8.85 41 734 978 44 17.5% 0.06 [-0.36, 0.49] ——
Subtotal (95% ClI) 173 138 60.7% -0.13[-0.36, 0.09] <>
1.2.5 Parent-involving counseling program
Gwon 2012 7129 12.09 14 70.14 1163 14 5.8% 0.09 [-0.65, 0.84] e e
Subtotal (95% ClI) 14 14 5.8% 0.09 [-0.65, 0.84] —a—
1.2.6 Self -control training program
Chung 2005 11727 968 11 113.4 10.88 12 4.6% 0.36 [-0.46, 1.19] _
Lee 2014 1131 769 10 886 54 10 1.4% 3.563[2.03, 5.03] —
Lee MS 2009 119.83 8.13 12 102.6 851 12 3.1% 2.00[0.99, 3.01] _
Subtotal (95% ClI) 33 34 9.1% 1.40[0.81, 1.99] -
Total (95% Cl) 292 254 100.0% 0.29[0.11, 0.47] <&
Heterogeneity: Chi’ = 73.73, df = 12 (p < 0.00001); I” = 84% l l 1 2

Test for overall effect Z = 3.21 (p < 0.001)

Test for subgroup differences: Chi’=41.26,df=5 (p < 0.00001), I’ = 87.9%

0
Favours [experimental] Favours [control]

Figure 3. Effect of psychosocial interventions on self-control.

Experimental Control

Study of Subgroup Mean SD Total Mean

SD Total Weight

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

1.3.1 Bibliotherapy

Park GS 2011 7159 996 8 7488 822 8 3.0%
Subtotal (95% ClI) 8 8 3.0%
1.3.2CBT

Seo 2006 951 441 10 938 441 10 16.0%
Subtotal (95% ClI) 10 10 16.0%
1.3.3 Integrated internet addiction prevention program

Heo 2011 35 522 12 2775 384 12 17.8%
Subtotal (95% Cl) 12 12 17.8%
1.3.4 Parent-involving counseling program

Gwon 2012 116.07 15.71 14 106.6 21.58 14 1.2%
Subtotal (95% ClI) 14 14 1.2%
1.3.5 Reality therapy

Kim 2006 33.41 414 17 2912 474 17 26.7%
Subtotal (95% ClI) 17 17 26.7%
1.3.6 Self-control training program

Moon 2005 163 216 10 127 359 10 354%
Subtotal (95% CI) 10 10 35.4%
Total (95% CI) 7 71 100.0%

Heterogeneity: Chi’ = 8.89,df =5 (p=0.11); p =44%
Test for overall effect Z = 4.54 (p < 0.00001)

Test for subgroup differences: Chi’ = 8.89, df = 5 (p = 0.11), I’ = 43.8%

-3.29 [-12.24, 5.66]
-3.29 [-12.24, 5.66]

1.30 [-2.57, 5.17] —
1.30 [-2.57, 5.17]

7.25[3.58, 10.92]
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9.47 [-4.51, 23.45]
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Figure 4. Effect of psychosocial interventions on self-esteem.

nificant positive effect, while the longer interventions (mean
difference, 1.12; 95% CI, -2.32 to 4.56) had no statistically
significant effect. Only the self-esteem outcome provided ap-
propriate data that could be used for analyzing the effect size
by setting. The mean effect size of the studies conducted in a
community child center (mean difference, 7.39; 95% CI, 3.85
to 10.94) was larger than that of the studies conducted in a
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school (mean difference, 2.68; 95% CI, 0.9 to 4.40) (Table 2).
Grade and follow-up data for self-esteem were not available.

IV. Discussion

Even though IA has become a serious concern in modern so-
ciety, research analyzing the effects of intervention to prevent
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or mitigate it is still lacking. This review found that psycho-
social interventions have been beneficial for reducing IA and
improving self-control and self-esteem at certain times. Self-
control training programs, integrated IA prevention pro-
grams, and parents-involved counseling have had large and
robust significant effects out of all of the outcome variables.
The self-control training programs consisted of four com-
ponents, such as self-consideration, environment planning,
self-evaluation, and self-reinforcement [17]. Self-control
training programs have been suggested by many experts to
increase the effect of interventions in treating addiction [18].
They have also been reported to promote mental health [19].
Programs connected with various theoretical backgrounds,
such as cognitive behavior therapy (CBT), music therapy, art
therapy, reading therapy, time or stress management, and es-
tablishment of a coping plan were more effective than simple
approaches [20]. Song and Park [21] identified the following
items for IA programs based on the opinions of field experts:
ability enhancement for self-control, social training en-
hancement, life goals and values establishment, support and
intervention of family, promoting self-esteem or overcoming
depression, and so on. Family-based interventions appear
to be the most promising, not only with these outcomes but
also for adolescent alcohol use [22] and depression symp-
toms in children and adolescents [23]. Due to limited studies
verifying this approach, more studies are needed to assess
the involvement of family members or other relatives in the
treatment of TA.

All studies included in this analysis were developed for a
group. Evidence suggests that group counseling appears to
be the predominant modality for treating addiction. One ad-
vantage of a group program is its economical factor, because
it targets many students simultaneously. In addition, the sup-
port, confrontation, and insight gained from other individu-
als experiencing similar recognition and emotions facilitate
therapeutic recovery [24]. A previous study also mentioned
that a group of less than 14 people showed more than a 90th
percentile of effect size [12]. However, group therapy may
not become truly beneficial until parents overcome the bar-
riers associated with social anxiety, social isolation, and lack
of social competence. Therefore, it is necessary to develop
a program with appropriate methods for the participants’
characteristics.

When interventions were analyzed according to the inter-
vention purpose, trials with selective samples were more
practicable and beneficial than those that target universal
samples. A similar effect was found in a previous review [12].
However, it is possible that, although universal programs
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yield a low effect, they still could be cost-effective if they can
prevent IA at comparatively low cost.

Regarding the effect of intervention according to duration,
two-thirds of those studies reviewed had more than 10 inter-
vention sessions. This group exhibited statistically significant
effects for IA and self-esteem outcomes. A previous review
of psychosocial interventions analyzing such outcomes as
depression symptoms among older adults demonstrated that
longer interventions showed statistically significant effects
[19]. Likewise, this meta-analysis verified IA program inter-
ventions of more than seven sessions, which included more
than a 90th percentile of effect size, for the target of adoles-
cents [12]. Therefore, because a certain period is necessary to
change the recognition and behaviors of participants, long-
term programs might be more effective than short-term pro-
grams.

The results indicated that the pooled effect sizes for short-
term efficacy for all outcomes were statically significant.
However, many studies made it difficult to determine the
long-term efficacy of the intervention because they failed
to conduct a sufficiently long follow-up. Only nine studies
reviewed here conducted a follow-up. To address this im-
portant topic, further research should consider long-term
efficacy.

Another interesting result of our analysis was that 36 out
of 37 studies were performed in South Korea, and one study
was conducted in China. There were no studies available in
the United States or Europe that investigated psychosocial
intervention and its effect on the target of school-aged chil-
dren. This reflects that the language was limited to English
and Korean when the papers were extracted, but it can also
be interpreted that IA is rapidly increasing in East Asia. Even
from previous studies, 13 out of a total of 17 articles were
published in South Korea and China, meaning that it was
absolutely higher than for other regions [9]. Due to a lack
of conclusive evidence of cultural differences in IA, further
research is highly recommended in this area.

This study offers insight into the current state of psychoso-
cial intervention programs for IA for the target population of
school-aged children, and it is a first step in the development
of evidence-based intervention recommendations. Neverthe-
less, a number of limitations should be noted. First, as fewer
studies applied RCT, the confirmative evaluation results were
not included for the effect size. As noted in a previous review
[25], IA intervention studies tend to lack conformity, with
inconsistencies in the definition and diagnosis of IA and a
lack of randomization, and adequate comparison groups.
The methodological weaknesses of the included studies are
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potentially a problem because a meta-analysis can only be as
good as the studies upon which it is based [26]. Second, as
the studies included in this analysis had high heterogeneity
and there was a limited number of articles, sub-analyses on
scale were not indicated. Scale selection with consideration
of the characteristics of programs and subjects is necessary
to identify the effects of IA improvement programs more
precisely, and it can be considered that scales can verify the
effect size if more articles are accumulated in the future.
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Appendix 1. Quality assessment of the studies included in the meta-analysis

HIR

Selection of Confounding  Exposure Blinding of Incomplete Selective Total quality
No Author (yr) . . . the outcome outcome
participants  variables evaluation I outcome data reporting assessment
1 Bae (2004) L H L L L L ++
2 Cha (2013) H IL IL L L +
3 Choi (2009) L H L L L L ++
4 Choi (2013) IL H IL IL IL L ++
5 Chung (2005) L L L U L L ++
6 Go (2002) H H L IL 1L L
7 Go (2009) H H L L L L +
8 Gwon (2006) IL H L U IL L +
9 Gwon (2012) L H L L L L ++
10 Heo (2011) IL, H IL IL, L, IL, 4+
11 Hwang (2007) L H L L L L ++
12 Jang (2008) L L L L L L ++
13 Jeong (2012) L H L L L L ++
14 Kim (2004) IL IL IL IL IL L ++
15 Kim (2006) L L L L L L ++
16 Kim (2007) IL U IL U L L +
17 Kim KH (2008) L H L U L L +
18 Kim MH (2008) IL H IL U IL L +
19 Kim (2011) L H L L L L ++
20 Lee (2007) 1L IL L IL 1L L ++
21 Lee (2014) H L L L L L ++
22 Lee MH (2009) IL H L IL IL L ++
23 Lee MS (2009) L H L L L L ++
24 Moon (2005) H L L L L L ++
25 Moon (2008) H U L L L L +
26 Moon (2013) IL L L IL L L ++
27 Park (2009) H L L L L L ++
28 Park GS (2011) IL H IL U L L +
29 Park SH (2011) L L L L L L ++
30 Pyo (2004) IL H IL IL L L ++
31 Seo (2006) L L L L L L ++
32 Sin (2005) IL H IL U IL L +
33 So (2008) L H L L L L ++
34 Son (2005) 1L H L IL 1L L ++
35 Yang (2003) L L L U L L ++
L: low risk of bias, U: unclear, H: high risk of bias, ++: 5 or more of the criteria have been fulfilled, +: under 5 of the criteria have
been fulfilled.
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Appendix 2. Studies included in the meta-analysis

No. Author (yr) Title
1  Bae (2004) The effects of group art activity on emotional intelligence and improvement in addiction of elementary
school students addicted to the Internet.
2 Cha (2013) Effects of the group music therapy on behavior, self-control, social interaction and stress for the Internet-
addicted students in elementary school.
3 Choi (2009) Effect of group art therapy on self-esteem and child-parent communication in Internet overuse by elemen-
tary school children.
4 Choi (2013) The development of group program for the Internet game addiction prevention of lower grades in elemen-
tary school.
5 Chung (2005)  The effects of self-control training for the reduction of the Internet addiction and self-control of elemen-
tary school students.
6 Go (2002) The effect of self-regulation counseling program on the Internet addiction of children.
7 Go (2009) The development of a parents-involved group counseling program for prevention of game addiction in el-
ementary school students.
8  Gwon (2006) The effect of a reality therapy group counseling program upon elementary students’ Internet addiction and
mental health.
9 Gwon (2012) The development and effects of parents-child participatory group counseling programs for the prevention
of elementary school age Internet addiction.
10 Heo (2011) The development and effects of an integrated approach for prevention of Internet addiction in elementary
students.
11 Hwang (2007)  The effects of Internet game addiction prevention program in elementary students.
12 Jang (2008) The effect of Internet-overuse prevention program on elementary school students’ Internet use.
13 Jeong (2012) The effect of group counseling program for the Internet addiction and cyber delinquent children based on
Adlerian therapy.
14 Kim (2004) The effect of self-control training on the Internet game addiction of elementary school students.
15 Kim (2006) The effect of the reality therapy group counseling program on the improvement of self-esteem, internal
control, and addictive Internet use of the Internet-addicted elementary school students.
16 Kim (2007) The effects of self-regulation group counseling program according to upper elementary children with In-
ternet addiction.
17 Kim KH (2008) The development of group counseling program for enhancing school adaptive ability in elementary-school
students with Internet addiction.
18 Kim MH (2008) The effect of integrated approach prevention program on Internet addiction among elementary school stu-
dents.
19 Kim (2011) Effect of Internet games addiction prevention program on Internet games addiction inclined and stress
coping methods of elementary school children.
20 Lee (2007) The effects of Internet addiction prevention program on interpersonal tendencies in elementary students.
21 Lee (2014) A study on the effect of play based self-control training program on Internet addicted Chinese elementary
school students and their self-controlling ability.
22 Lee MH (2009) Influence of an Internet addiction preventive program to relieve Internet game addiction and self-regula-
tion for the elementary school lower grades.
23 Lee MS (2009) A study of the development of self-control improvement program for elementary school students with the
potential addiction to Internet games.
24 Moon (2005) A study on the effects of integrative self-management program for Internet-addiction prevention in ele-

mentary-school students.
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Appendix 2. Continued

No. Author (yr) Title

25 Moon (2008) The effects of group art therapy on self-control and social skill of Internet-addicted elementary school
children.

26 Moon (2013) The effects of an Internet-addiction prevention program on elementary students’ self-regulation and Inter-
net addiction.

27  Park (2009) Impact of group counseling program for the regulation of Internet overuse on child Internet abusers.

28 Park GS (2011) The effect of bibliotherapy on the improvement of self-esteem and the reduction of Internet addiction of
elementary school students addicted to the Internet.

29 Park SH (2011) Effectiveness analysis of children’s program for preventing Internet game addiction focused on primary
school students.

30 Pyo (2004) The effects of game control program on the mitigation of Internet game addiction and self-efficacy.

31 Seo (2006) The effects of a REBT group counseling on relieving Internet game addiction, self-esteem and interper-
sonal relationships of elementary school students.

32 Sin (2005) The effects of cognitive-behavioral group counseling according to the level of self-control on the elemen-
tary school students’ Internet addiction.

33 So (2008) The development of a group counseling program for improving social skills of Internet overusing elemen-
tary school students.

34 Son (2005) The effect of Internet overuse prevention program to self-control in elementary school students.

35 Yang (2003) The effect of the Internet game addiction prevention educational program for higher grade students at el-
ementary school.
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