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Supplementary Table 1: PRISMA checklist of current meta-analysis

Reporte
Section/Topic #  Checklist Item
Page #
TITLE
Title 1 Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
Structured summary 2 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key 4-5
findings; systematic review registration number.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known. 6-7
Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
Objectives 4 8-9
outcomes, and study design (PICOS).
METHODS
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration 10-1
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Eligibility criteria

Information sources

Search

Study selection

Data collection process

Data items

Risk of bias in individual studies

Summary measures

Synthesis of results

Risk of bias across studies

10

11

12

13

14

15

information including registration number.

Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language,

publication status) used as criteria for eligibility, giving rationale.

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional

studies) in the search and date last searched.

Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.

State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in

the meta-analysis).

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for

obtaining and confirming data from investigators.

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications

made.

Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the

study or outcome level), and how this information is to be used in any data synthesis.

State the principal summary measures (e.g., risk ratio, difference in means).

Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., 1°) for

each meta-analysis.

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within

10-1

10-1

10

10-1

10-1

12-1

10-1

11-1

11-1

13-1



studies).

Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were

Additional analyses 16 12-1
pre-specified.
RESULTS
Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage,
Study selection 17 15-1
ideally with a flow diagram.
For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the 15-17t
Study characteristics 18
citations. 1
Risk of bias within studies 19  Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 15-1
For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group 16-18, t
Results of individual studies 20
(b) effect estimates and confidence intervals, ideally with a forest plot. 1
Present the main results of the review. If meta-analyses done, include for each, confidence intervals and measures of 16-18, fi
Synthesis of results 21
consistency. 2
Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). 19-2
15-17, fi
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).
3
DISCUSSION
Summary of evidence 24 23-2

Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups




(e.g., healthcare providers, users, and policy makers).

Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified
Limitations 25 29-3
research, reporting bias).

Conclusions 26  Provide a general interpretation of the results in the context of other evidence, and implications for future research. 31

FUNDING

Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the
Funding 27 32
systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): el0C

doi:10.1371/journal.pmed1000097
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Supplementary Table 2: The excluded articles and reasons

Commentary (n=1)

1. Tam P. Commentary on 'The association between problematic internet use
and depression, suicidal ideation and bipolar disorder in Korean
adolescents'. The Australian and New Zealand journal of psychiatry
2013;47(2):185-6. doi: 10.1177/0004867412469690

Duplicated data samples from the recruited study (Kaess, M. (2014)) (n=2)

2. Strittmatter E, Kaess M, Parzer P, et al. Pathological Internet use among
adolescents: Comparing gamers and non-gamers. Psychiatry Res
2015;228(1):128-35. doi: 10.1016/j.psychres.2015.04.029

3. Fischer G, Brunner R, Parzer P, et al. [Depression, deliberate self-harm and
suicidal behaviour in adolescents engaging in risky and pathological
internet use). Prax Kinderpsychol Kinderpsychiatr 2012;61(1):16-31. doi:
10.13109/prkk.2012.61.1.16

Duplicated data samples from the recruited study (Kim, B.S. (2016)) (n=1)
4. Kim K, Lee H, Hong JP, et al. Poor sleep quality and suicide attempt among

adults with internet addiction: A nationwide community sample of Korea.
PLoS One 2017;12(4):e0174619. doi: 10.1371/journal.pone.0174619

Lack of control (n=1)

5. Lee D, Seo JY, Lee CS, et al. Allergic diseases, excessive Internet use and
suicidal ideation in Korean adolescents. Compr Psychiatry 2015;62:100-4.
doi: 10.1016/j.comppsych.2015.06.012

No definite diagnosis of internet addiction (n=1)

6. Strittmatter E, Parzer P, Brunner R, et al. A 2-year longitudinal study of
prospective predictors of pathological Internet use in adolescents. Eur
Child Adolesc Psychiatry 2016;25(7):725-34. doi:
10.1007/s00787-015-0779-0

Not related to suicide and internet addiction (n=13)

7. Dieris-Hirche J, Bottel L, Bielefeld M, et al. Media use and Internet addiction
in adult depression: A case-control study. Computers in Human Behavior
2017;68:96-103.

8. Zhao F, Zhang ZH, Bi L, et al. The association between life events and




internet addiction among Chinese vocational school students: The
mediating role of depression. Computers in Human Behavior
2017;70:30-38.

9. Durkee T, Carli V, Floderus B, et al. Pathological Internet Use and

10.

11.

12.

13.

14.

15.

16.

17.

18.

Risk-Behaviors among European Adolescents. Int J Environ Res Public
Health 2016;13(3) doi: 10.3390/ijerph13030294

Hokby S, Hadlaczky G, Westerlund J, et al. Are Mental Health Effects of
Internet Use Attributable to the Web-Based Content or Perceived
Consequences of Usage? A Longitudinal Study of European Adolescents.
JMIR Ment Health 2016;3(3):e31. doi: 10.2196/mental.5925

Kaess M, Parzer P, Brunner R, et al. Pathological Internet Use Is on the Rise
Among European Adolescents. The Journal of adolescent health : official
publication of the Society for Adolescent Medicine 2016;59(2):236-9. doi:
10.1016/j.jadohealth.2016.04.009

Wartberg L, Brunner R, Kriston L, et al. Psychopathological factors
associated with problematic alcohol and problematic Internet use in a
sample of adolescents in Germany. Psychiatry research 2016;240:272-7.
doi: 10.1016/j.psychres.2016.04.057

Seko Y, Kidd SA, Wiljer D, et al. On the Creative Edge: Exploring Motivations
for Creating Non-Suicidal Self-Injury Content Online. Qual Health Res
2015;25(10):1334-46. doi: 10.1177/1049732315570134

Sueki H, Yonemoto N, Takeshima T, et al. The impact of suicidality-related
internet use: a prospective large cohort study with young and
middle-aged internet users. PloS one 2014;9(4):e94841. doi:
10.1371/journal.pone.0094841

Do YK, Shin E, Bautista MA, et al. The associations between self-reported
sleep duration and adolescent health outcomes: what is the role of time
spent on Internet use? Sleep Med 2013;14(2):195-200. doi:
10.1016/j.sleep.2012.09.004

Kim Y, Lee WN, Jung JH. Changing the stakes: A content analysis of Internet
gambling advertising in TV poker programs between 2006 and 2010.
Journal of Business Research 2013;66:1644-50.

Odaci H, Celik CB. Who are problematic internet users? An investigation of
the correlations between problematic internet use and shyness,
loneliness, narcissism, aggression and self-perception. Computers in
Human Behavior 2013;29:2382-87.

Durkee T, Kaess M, Carli V, et al. Prevalence of pathological internet use
among adolescents in Europe: demographic and social factors. Addiction



2012;107(12):2210-22. doi: 10.1111/j.1360-0443.2012.03946.x

19. Jon DI, Choi H, Hong HJ, et al. P.7.d.003 Suicidal behaviour and internet use
in adolescent depression. European Neuropsychopharmacology
2012;22(Supplement 2):s433-s34.

Not suicide risk in real world (n=1)

20. Stieger S, Burger C, Bohn M, et al. Who commits virtual identity suicide?
Differences in privacy concerns, Internet addiction, and personality
between Facebook users and quitters. Cyberpsychology, behavior and
social networking 2013;16(9):629-34. doi: 10.1089/cyber.2012.0323

Review article (n=5)

21. Diomidous M, Chardalias K, Magita A, et al. Social and Psychological Effects
of the Internet Use. Acta Inform Med 2016;24(1):66-8. doi:
10.5455/aim.2016.24.66-68

22. Saliceti F. Internet Addiction Disorder (IAD). Procedia - Social and
Behavioral Sciences 2015;191:1372-76.

23. Carli V, Durkee T, Wasserman D, et al. The association between
pathological internet use and comorbid psychopathology: a systematic
review. Psychopathology 2013;46(1):1-13. doi: 10.1159/000337971

24. Ko CH, Yen JY, Yen CF, et al. The association between Internet addiction
and psychiatric disorder: a review of the literature. Eur Psychiatry
2012;27(1):1-8. doi: 10.1016/j.eurpsy.2010.04.011

25. Freeman CB. Internet Gaming Addiction. The Journal for Nurse Practitioners
2008:42-47.

No raw data available (n=149)

26. Reed P, Romano M, Re F, et al. Differential physiological changes following
internet exposure in higher and lower problematic internet users. PLoS
One 2017;12(5):e0178480. doi: 10.1371/journal.pone.0178480
[published Online First: 2017/05/26]

27. Na E, Lee H, Choi |, et al. Comorbidity of Internet gaming disorder and
alcohol use disorder: A focus on clinical characteristics and gaming
patterns. The American journal on addictions 2017;26(4):326-34. doi:
10.1111/ajad.12528 [published Online First: 2017/03/23]

28. Kim BN, Park S, Park MH. The Relationship of Sexual Abuse with
Self-Esteem, Depression, and Problematic Internet Use in Korean
Adolescents. Psychiatry investigation 2017;14(3):372-75. doi:



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

10.4306/pi.2017.14.3.372 [published Online First: 2017/05/26]

Bhandari PM, Neupane D, Rijal S, et al. Sleep quality, internet addiction and
depressive symptoms among undergraduate students in Nepal. BMC
psychiatry 2017;17(1):106. doi: 10.1186/s12888-017-1275-5 [published
Online First: 2017/03/23]

Boonvisudhi T, Kuladee S. Association between Internet addiction and
depression in Thai medical students at Faculty of Medicine, Ramathibodi
Hospital. 2017;12(3):e0174209. doi: 10.1371/journal.pone.0174209

Tang CS, Koh YY. Online social networking addiction among college
students in Singapore: Comorbidity with behavioral addiction and
affective disorder. Asian journal of psychiatry 2017;25:175-78. doi:
10.1016/j.ajp.2016.10.027 [published Online First: 2017/03/07]

Seyrek S, Cop E, Sinir H, et al. Factors associated with Internet addiction:
Cross-sectional study of Turkish adolescents. Pediatr Int
2017;59(2):218-22. doi: 10.1111/ped.13117

Younes F, Halawi G, Jabbour H, et al. Internet Addiction and Relationships
with Insomnia, Anxiety, Depression, Stress and Self-Esteem in University
Students: A Cross-Sectional Designed Study. PLoS One
2016;11(9):e0161126. doi: 10.1371/journal.pone.0161126 [published
Online First: 2016/09/13]

Khazaal Y, Chatton A, Rothen S, et al. Psychometric properties of the 7-item
game addiction scale among french and German speaking adults. BMC
psychiatry 2016;16:132. doi: 10.1186/512888-016-0836-3 [published
Online First: 2016/05/11]

Harper C, Hodgins DC. Examining Correlates of Problematic Internet
Pornography Use Among University Students. Journal of behavioral
addictions 2016;5(2):179-91. doi: 10.1556/2006.5.2016.022 [published
Online First: 2016/05/10]

Kim NR, Hwang SS, Choi JS, et al. Characteristics and Psychiatric Symptoms
of Internet Gaming Disorder among Adults Using Self-Reported DSM-5
Criteria. Psychiatry investigation 2016;13(1):58-66. doi:
10.4306/pi.2016.13.1.58 [published Online First: 2016/01/15]

Choi SW, Kim DJ, Choi JS, et al. Comparison of risk and protective factors
associated with smartphone addiction and Internet addiction. Journal of
behavioral addictions 2015;4(4):308-14. doi: 10.1556/2006.4.2015.043
[published Online First: 2015/12/23]

Wegmann E, Stodt B, Brand M. Addictive use of social networking sites can
be explained by the interaction of Internet use expectancies, Internet



39.

40.

41.

42.

43.

44.

45.

46.

47.

literacy, and psychopathological symptoms. Journal of behavioral
addictions 2015;4(3):155-62. doi: 10.1556/2006.4.2015.021 [published
Online First: 2015/11/10]

Baggio S, Dupuis M, Studer J, et al. Reframing video gaming and internet
use addiction: empirical cross-national comparison of heavy use over
time and addiction scales among young users. Addiction
2016;111(3):513-22. doi: 10.1111/add.13192 [published Online First:
2015/10/10]

Senormanci O, Saracli O, Atasoy N, et al. Relationship of Internet addiction
with cognitive style, personality, and depression in university students.
Compr Psychiatry 2014;55(6):1385-90. doi:
10.1016/j.comppsych.2014.04.025 [published Online First: 2014/06/04]

Gamez-Guadix M. Depressive symptoms and problematic internet use
among adolescents: analysis of the longitudinal relationships from the
cognitive-behavioral model. Cyberpsychol Behav Soc Netw
2014;17(11):714-9. doi: 10.1089/cyber.2014.0226 [published Online First:
2014/11/19]

Scimeca G, Bruno A, Cava L, et al. The relationship between alexithymia,
anxiety, depression, and internet addiction severity in a sample of Italian
high school students. TheScientificWorldJournal 2014;2014:504376. doi:
10.1155/2014/504376 [published Online First: 2014/11/18]

Lee JY, Park EJ, Kwon M, et al. The Difference in Comorbidities and
Behavioral Aspects between Internet Abuse and Internet Dependence in
Korean Male Adolescents. Psychiatry investigation 2014;11(4):387-93.
doi: 10.4306/pi.2014.11.4.387 [published Online First: 2014/11/15]

Lee JY, Shin KM, Cho SM, et al. Psychosocial risk factors associated with
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Tang J, Zhang, Li Y, et al. Clinical characteristics and diagnostic
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Supplementary Table 3: Newcastle-Ottawa Scales of recruited studies

Newcastle-OttawaScale

Author (year) Country Design - — -
Selection Comparability Outcome Total (quality)

) Cross-sectional ) )
Kim, D.J. (2017) Korea ) ] 2 2 1 5(high quality)
questionnaire study

) Cross-sectional ) )
Kim, K. (2017) Korea ) ] 2 2 1 5(high quality)
questionnaire study

Cross-sectional ) )
Seyrek, S. (2017) Turkey ) ] 2 1 1 4(high quality)
questionnaire study

] Cross-sectional ) )
Bousono Serrano, M. (2017) Spain ) ] 2 1 1 4(high quality)
questionnaire study

) Cross-sectional ) )
Pearcy, B.T. (2017) Australia ) ] 2 2 1 5(high quality)
questionnaire study

Cross-sectional ]
Alpaslan, A.H. (2016) Turkey ) ] 2 0 1 3(low quality)
questionnaire study

] Cross-sectional ] )
Kim, B.S. (2016) Korea ) ] 2 2 1 5(high quality)
questionnaire study

Cross-sectional ] )
Lee, S.Y. (2016) Korea ) ] 2 2 1 5(high quality)
questionnaire study

Cross-sectional

Liu, H.C. (2016) Taiwan ) ] 2 2 1 5(high quality)
questionnaire study

1l A~ . tl . .S 1 IDE An A . ) € anvurianh . ety > ) .
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Strittmatter, E. (2016)

Wu, C.Y. (2015)

Strittmatter, E. (2015)

Senormanci, O. (2014)

Kaess, M. (2014)

Estevez Gutierrez, A. (2014)

Lin, I.H. (2014)

Park, S. (2013)

King, D.L. (2013)

Fischer, G. (2012)

Tsouvelas, G. (2011)

Germany

Taiwan

Europe

Turkey

Multiple

country

Spain

Taiwan

Korea

Australia

Germany

Greece

Cohort study

Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional
guestionnaire study
Cross-sectional

guestionnaire study

6(high quality)

3(low quality)

5(high quality)

5(high quality)

5(high quality)

2(low quality)

5(high quality)

5(high quality)

4(high quality)

4(high quality)

3(high quality)



Fu, K.W. (2010)

Yang, L.S. (2010)

Bakken, I.J. (2009)

Kim, K. (2006)

Ryu, E.J. (2004)

Panel household survey,
Hong-Kong 3 2
cohort

] Cross-sectional
China ) ] 2 2
questionnaire study

Cross-sectional
Norway ) ] 2 2
guestionnaire study

Cross-sectional
Korea ) ] 2 0
guestionnaire study

Cross-sectional
Korea ) ] 2 0
guestionnaire study

7(High quality)

5(high quality)

5(high quality)

3(low quality)

3(low quality)

Itis illegal to post this copyrighted PDF on any website. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.



Supplement table 4: full results of statistical analysis for sensitivity test, meta-regression and subgroup analysis

Outcome Sensitivity test Meta-regression Subgroup

1. Age groups:
Children (£18 years): k=9, OR =3.771, 95% Cl = 2.802 to 5.075, p < 0.001
Adult (=18 years): k=5, OR = 1.955, 95% Cl = 1.312 to 2.915, p = 0.001
Interaction test (p = 0.010)
1. Mean age (p = 0.104) 2. Types of addiction:
2. Female proportion (p = 0.725)

Internet gaming: k = 4, OR = 3.033, 95% Cl = 2.515 to 3.657, p < 0.001
Suicidal ideation  No changeinresult 3 percentage of internet gaming

Internet addiction: k =15, OR =2.952, 95% Cl = 2.361 to 3.691, p < 0.001
activity (p = 0.625) Interaction test (p = 0.857)

3. Different Surveillance periods:

Current: k=4, OR=2.478,95% Cl = 1.511 to 4.064, p < 0.001
Non-lifetime: k =11, OR =3.577, 95% Cl = 2.879 to 4.444, p < 0.001
Interaction test (p = 0.183)

1. Age groups:

Children (£18 years): k = 6, Hedges’ g = 0.480, 95% Cl = 0.178 to 0.781,p = 0.002
1. Mean age (p = 0.796)

2. Different Surveillance periods:
Suicide Severity No changeinresult > Female proportion (p = 0.175)

Current: k = 3, Hedges’ g = 0.508, 95% ClI = 0.262 to 0.755, p < 0.001
Non-lifetime: k = 8, Hedges’ g = 0.810, 95% Cl = 0.392 to 1.229, p < 0.001

Interaction test (p = 0.223)




Suicidal planning No change in result  Not performed

1. Mean age (p = 0.880)

Suicidal attempts ~ No changeinresult 5 pemale proportion (p = 0.221)

Adjusted OR No change in result  Not performed

Not performed

1. Age groups:

Children (£18 years): k =3, OR =3.547, 95% Cl = 1.204 to 10.450, p = 0.022
Adult (=18 years): k=3, OR = 3.251, 95% Cl = 1.436 to 7.357, p = 0.005
Interaction test (p = 0.899)

2. Different Surveillance periods:

Lifetime: k =3, OR =2.697, 95% Cl = 1.374 t0 5.297, p = 0.004
Non-lifetime: k =4, OR = 2.742, 95% Cl = 2.099 to 3.582, p < 0.001

Interaction test (p = 0.899).

Not performed

Abbreviation: Cl: confidence interval; k: number of studies; OR: odds ratio



Identification

PubMed:
(internet
addiction OR
internet gaming
disorder OR
internet use
disorder OR
pathological
Internet use OR
compulsive
Internet use OR
problematic
Internet use) AND
(suicide OR
depression)
Limits: N/A

Date: 2017/10/31
N=1691

Embase:

(internet
addiction OR
internet gaming
disorder OR
internet use
disorder OR
pathological
Internet use OR
compulsive
Internet use OR
problematic
Internet use) AND
(suicide OR
depression)
Limits: N/A

Date: 2017/10/31
N=833

ScienceDirect:
(internet
addiction OR
internet gaming
disorder OR
internet use
disorder OR
pathological
Internet use OR
compulsive
Internet use OR
problematic
Internet use) AND
(suicide OR
depression)
Limits: N/A

Date: 2017/10/31
N=52

ClinicalKey:
(internet
addiction OR

disorder OR
internet use
disorder OR
pathological
compulsive
problematic
(suicide OR
depression)

Limits: N/A

N=11

internet gaming

Internet use OR
Internet use OR

Internet use) AND

Date: 2017/10/31

Cochrane Library:
(internet
addiction OR
internet gaming
disorder OR
internet use
disorder OR
pathological
Internet use OR
compulsive
Internet use OR
problematic
Internet use) AND
(suicide OR
depression)
Limits: N/A

Date: 2017/10/31
N=323

ProQuest:
(internet
addiction OR
internet gaming
disorder OR
internet use
disorder OR
pathological
Internet use OR
compulsive
Internet use OR
problematic
Internet use) AND
(suicide OR
depression)
Limits: N/A

Date: 2017/10/31
N=4409

ClinicalTrials.gov:
(internet addiction
ORinternet
gaming disorder
OR internet use
disorder OR
pathological
Internet use OR
compulsive
Internet use OR
problematic
Internet use) AND
(suicide OR
depression)
Limits: N/A

Date: 2017/10/31
N=116

Screen

Eligibility

Included
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Y

Removal duplication
(n=5712)

Y
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(n=199)

Y
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Excluded articles which not
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series, not humane clinical trials

5| (n=25)

Y

(n=149)

1.Not meet the inclusion criteria

2. No raw data available
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(n=25)
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Supplementary Figure 1 Whole flowchart of current meta-analysis
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Supplementary Figure 2A Funnel plot of meta-analysis of prevalence rate of suicidal plan
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Supplementary Figure 2B Funnel plot of meta-analysis of adjusted odds
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Funnel Plot of Standard Error by Log odds ratio

0.0
@)
0.1 - 0)
O
0.2 -
5
I}
e
3
] 0.3
©
&
0.4 -
O
0.5 I
B
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
Log odds ratio

Supplementary Figure 2C Funnel plot of meta-analysis of adjusted odds ratio of suicidal
attempt



	Wu-SM.pdf
	Wu-SM.pdf
	Wu-SupplMat PRISMA.pdf
	Wu-SupplMat.pdf
	01
	02
	05
	06


	Supplement table 4 statistical analysis for sensitivity test meta-regression and subgroup analysis 20180523.pdf



