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Table S1. Search strategy

Search

Search Details
number

Results

Pubmed

(C(C(((((((internet addiction[Title]) OR (internet overuse[Title/Abstract])) OR (problematic internet use[Title/Abstract])) OR
(internet addiction disorder[Title/Abstract])) OR (pathological internet use[Title/Abstract])) OR (excessive internet
use[Title/Abstract])) OR (compulsive internet use[Title/Abstract])) OR (internet dependency[Title/Abstract])) OR (internet gaming
addiction[Title/Abstract])) OR (internet gaming disorders[Title/Abstract])) OR (computer addiction[Title/Abstract])) OR (internet
use disorder[Title/Abstract])) OR (media addiction [Title/Abstract])) OR (electronic device addiction [Title/Abstract])) OR
(mobile addiction [Title/Abstract])) OR (phone addiction [Title/Abstract])) OR (smartphone addiction[Title/Abstract])

((((((((((Youth [Title/Abstract]) OR (youth [Title/Abstract])) OR (youths [Title/Abstract])) OR (adolescent [Title/Abstract])) OR
2 (adolescents [Title/Abstract])) OR (teenager [Title/Abstract])) OR (teenagers [Title/Abstract])) OR (child [Title/Abstract])) OR
(children [Title/Abstract])) OR (student [Title/Abstract])) OR (students [Title/Abstract])

3,832

2,125,114
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(((((substance use [Title/Abstract]) OR (sexual health)) OR (mental health)) OR (weight and physical exercise)) OR (violence))
OR (physical health status and conditions)

(CCCC(((internet addiction[ Title]) OR (internet overuse[Title/Abstract])) OR (problematic internet use[Title/Abstract])) OR
(internet addiction disorder[Title/Abstract])) OR (pathological internet use[Title/Abstract])) OR (excessive internet
use[Title/Abstract])) OR (compulsive internet use[Title/Abstract])) OR (internet dependency[Title/Abstract])) OR (internet gaming
addiction[Title/Abstract])) OR (internet gaming disorders[Title/Abstract])) OR (computer addiction[Title/Abstract])) OR (internet
4 use disorder[Title/Abstract])) OR (smartphone addiction[Title/Abstract])) AND (((((((((((Youth[Title/Abstract]) OR

(youth[Title/Abstract])) OR (youths[Title/Abstract])) OR (adolescent[Title/Abstract])) OR (adolescents[Title/Abstract])) OR
(teenager[Title/Abstract])) OR (teenagers[Title/Abstract])) OR (child[Title/Abstract])) OR (children[Title/Abstract])) OR
(student[Title/Abstract])) OR (students[Title/Abstract]))) AND ((((((substance use[Title/Abstract]) OR (sexual health)) OR (mental
health)) OR (weight and physical exercise)) OR (violence)) OR (physical health status and conditions))

Web of Science

(CCCers=(internet addiction)) OR TS=(internet overuse)) OR TS=(problematic internet use)) OR TS=(internet

addiction disorder)) OR TS=(pathological internet use )) OR TS=(excessive internet use)) OR TS=(compulsive internet

use )) OR TS=(internet dependency)) OR TS=(internet gaming addiction)) OR TS=(internet gaming disorders)) OR

TS=(computer addiction)) OR TS=(internet use disorder)) OR TS=(electronic device addiction)) OR TS=(media

addiction)) OR TS=(mobile addiction)) OR TS=(phone addiction)) OR TS=(smartphone addiction))

(((C(((((TS= (Youth)) OR TS=(youth)) OR TS= (youths)) OR TS=(adolescent)) OR TS=(adolescents)) OR
TS=(teenager)) OR TS=(teenagers)) OR TS= (child)) OR TS= (children)) OR TS= (student)) OR TS=(students))

((((((TS= (substance use)) OR TS= (sexual health)) OR TS= (mental health)) OR TS= (weight and physical exercise))
OR TS=(violence)) OR TS= (physical health status and conditions))

4 ((#2) AND #3) AND #4

910,902

1795

63,308

6,237,846

1,768,170

7805




Table S2. Qualities of studies included in the systematic review and meta-analysis
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(Buke, Egesoy, & Unver, 2021)

(Caietal., 2021)

(Cerutti, Presaghi, Spensieri, Valastro,
& Guidetti, 2016)

(Chen, Wang, Lin, & Yang, 2020)
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Keys:

Q1-Q9 represent questions used to assess the quality of included studies, which are listed below




Ql.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Q8.
Q.

Was the sample frame appropriate to address the target populations?

Were the study participants sampled appropriately?

Was the sample size adequate?

Were the study subjects and setting described in detail?

Was the data analysis conducted with sufficient coverage of the identified sample?

Was a valid method used in the identification of conditions?

Was the condition measured in a standard, reliable way for all participants?

Was there an appropriate statistical analysis?

Was the response rate adequate, and if not, was the low response rate managed appropriately?

Y: yes; N no; U unclear

NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE
CASE CONTROL STUDIES

. Comparab
Selection . P Exposure
ility
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ility of Same
Study (Author, year Represent o cases and . method of
y( year) Is the case _p . Definition Ascertain ) Non-
o ativeness | Selection controls ascertainm Total
definition of ment of Response
of the of Controls on the ent for Score
adequate? Controls . exposure rate
cases basis of cases and
the design controls
or analysis
(Tsitsika et al., 2011) * * * * 3 3H #* * 8




(B. Yao, Han, Zeng, & Guo, 2013) # # # 34 3k # 3# 7
(Eliacik et al., 2016) #* #* #* # 3 3% # #* 8
(J. Chen et al., 2020) #* #* # # 3 3% # #* 8
(Kang, Jung, Park, & Han, 2018) #* #* #* # 3 3% # #* 8
(Liu etal., 2010) 3 3 # 3t 3k #* #* 7
(Park et al., 2017) 3 3 3 # 3 #* #* 7
(Weng et al., 2013) #* #* #* # 4 3# *# * 8
NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE
COHORT STUDIES
Selection Outcome
Study (Author, year) Representati Ascertain Comparab Assessme | Follow - Total
veness Selection ment Outcome ility ot Up Adequacy Score
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(Lau, Wu, Gross, Cheng, & Lau, * * * . * * .
2017)
(X. Yang et al., 2022) #* #* #* #* 3# % * 6
(Otsuka, Kaneita, Itani, & Tokiya, * * * * . " * * 9
2020)

(Rouleau, Beauregard, & Beaudry, 2023) 3 3k 3 3% # #* 6
(Borges et al., 2023) 3 3k 3 3 ¥ 3 6
(Liu, Charmaraman, & Bickham, 2024) * * * * 33 * * 8




Table S3. Publication bias of included articles (Begg’s test and Egger's test)

Begg's test
Eqgger's test

Begg's test
Egger's test
Begg's test

Egger's test

Begg's test
Egger's test

Begg's test
Egger's test

Overweight/obesity Underweight Fatigue Sedentary lifestyle issues
P=0.58 P=0.91 P=0.31 P=0.47
P=0.13 P=0.17 P=0.03 P=0.11
Poor self-rated health Pain Sleep problems Violence
P=0.16 P=0.62 P=0.85 P=0.44
P<0.01 P=0.05 P<0.01 P=0.10

. . Self-reported smoking )
Eating disorders . Problematic alcohol use Drug use

behavior

1.00 P=0.77 P=0.12 P=0.14
0.28 P=0.81 P=0.54 P<0.01
Gambling ADHD Depressive symptoms Stress symptoms
P=1.00 P=0.09 P=0.67 P=0.69
P <0.01 P<0.01 P<0.01 P<0.01
Anxiety symptoms Suicide Other mental health
P=0.53 P<0.01 P=0.36
P<0.01 P=0.05 P<0.01




Figure S1: Funnel plot of the meta—analysis
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c. Fatigue
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d. Sedentary lifestyle issues
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Poor self-rated health
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f. Pain

Funnel plot
O —
A * o
o
Tl
)
0 [ ]
: o o
3 o o
]
E o ¢
(1]
@ _
"
- I T I
2 0 2
Effect size

Pseudo 95% CI @ Studies
Estimated Oy




g. Sleep problems
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h. Violence
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Eating disorders
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Figure S2: Sensitive analysis of the meta—analysis
a. weight
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b. Sedentary lifestyle issues
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c. Poor self-rated health
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e. Sleep problems

Meta-analysis estimates, given named study is omitted
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f. Violence
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g. Self-reported smoking behavior
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h. Problematic alcohol use
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Drug use
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k. Depressive symptoms
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Moderate Internet addiction; Guo et al (2012) c: Severe Internet addiction; Guo et al (2020) a: Mild Internet addiction; Guo et al (2020) b: Moderate Internet addiction; Guo et al (2020) c: Severe Internet addiction



Stress symptoms
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m. Anxiety symptoms
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Nn. Suicide
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Other mental Health
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a. Overweight/obesity

Figure S3: summary meta—analysis plot (random effects)
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b. Underweight
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—— 1.18(0.70,2.01)

— 1.31(1.01, 1.70)

<> 117 (0.92, 1.42)
O 1.17(0.92, 1.42)

%

Weight

26.49
6.62

14.53
52.36

100.00

100.00




C.

Fatigue

Study

Fatigue
Abuhamdah et al (2023)

Subtotal (I-squared = %, p=.)

Mental Fatigue
Zhang et al (2021)
Stevens et al (2020)

Subtotal (I-squared = 0.0%, p = 0.555)

Excessive Fatigue

Ohayon et al (2021)

Subtotal (l-squared = %, p=".)

Overall (l-squared = 86 2%, p = 0.000)

NOTE: Weights are from random effects analysis

OR (95% CI)

6.91 (5.39

6.91(5.18

2.57(1.99
2.81(2.40

2.73(2.37

2.70(1.80

2.70(1.55

3.45(2.33

, 8.86)

, 8.64)

,3.31)
,3.29)

. 3.10)

. 4.10)

. 3.85)

457)

%

Weight

17.95

17.95

28.40
30.01

58.40

23.65

23.65

100.00




d. Sedentary lifestyle issues

Study

Fewer than three physical exercise sessions per week
Frydenlund et al (2023)

Alotaibi et al (2022)

Liu et al (2023)

Subtotal (l-squared = 71.0%, p = 0.032)

Physical inactivity

Shinetsetseq et al (2022)

Buke et al (2021)

Saffari et al (2022)

Mamun et al (2019)

Han et al (2021)

Subtotal (l-squared =94 .0%, p = 0.000)

No-Regular physical activity

Abo Ali et al (2022)

Subtotal (l-squared = %, p="_)
Overall (l-squared = 93.7%, p = 0.000)

NOTE: Weights are from random effects analysis

f

o

.

""V“f)

OR (95% CI)

0.69 (0.52, 0.92)
258 (1.35, 4.92)
3.01 (1.33, 6.85)
1.75 (0.10, 3.40)

1.63 (156, 1.70)
0.27 (0.03, 2.32)
266 (1.72, 4.12)
0.70 (0.46, 1.07)
1.22 (1.10,1.35)
1.24 (0.84, 1.64)

1.35 (0.88, 2.05)
1.35 (0.77, 1.94)

1.24 (0.87, 1.61)

%
Weight

17.28
3.49
1.64
2242

18.08
6.66
6.27
16.21
17.83
65.05

1253
12.53

100.00

e



e.

Poor self-rated health

Study
1D

Poor health

Chung et al (2018)

Mahmoaodi et al (2018)

Cai et al (2021)

Xu et al (2020)

Poorolajal et al (2019)

Ustinaviciene et al (2016) a
Ustinaviciene et al (2016) b

Subtotal (I-squared =1.7%, p = 0.411)

Fair or poor general health

Nunes et al (2021)

Fernandez et al (2015)

Hossin et al (2022)

Liu et al (2023)

Mayerhofer et al (2024)

Subtotal (l-squared =70.0%, p=0.010)

Sight prablems.

Suris et al (2014)

Hu et al (2022)

Subtotal (I-squared = 82.3%, p=0.017)

Physical symptoms

Aleebrahim et al (2022)

An et al (2014)

Subtotal (I-squared = 93.7%, p = 0.000)

Qverall (l-squared = 73.3%, p = 0.000)

NOTE: Weights are from random effects analysis

OR (95% CI)

1.91 (1.28, 2.85)
4.75 (1.85, 12.17)
411 (1.89, 10.26)
2.42 (1.75, 3.33)
12.14 (4.53, 32.54)
2.48 (1.33, 4.62)
1.53 (0.82, 2.88)
2.12 (1.64, 2.59)

0.69 (0.35, 1.35)
1.85 (1.32, 2.60)
1.07 (0.75, 1.54)
4.63 (1.49, 14.37)
2.25 (1.43, 3.54)
1.38 (0.79, 1.98)

2.03 (1.54, 2.68)
1.26 (1.01, 1.57)
1.60 (0.85, 2.35)

277 (2.25, 3.41)
1.52 (1.33, 1.74)
2.11 (0.89, 3.34)

1.75 (1.42, 2.08)

oy
‘o

Weight

7.28
0.39
0.59
724
0.05
3.02
5.60
24.18

9.68
8.47
10.57
0.25
5.45
34.43

9.07
11.44
20.51

8.98
11.90
20.88

100.00

Ustinaviciene et al (2016) a: Male; Ustinaviciene et al (2016) b: Female



f. Pain

Study %
1D OR {95% CI) Weight
Headaches H
Cerutti et al (2016) 1.28 (051, 3.21) 081
Suris et al (2014 - 208 E‘I 61,2685 280
Femandez etal (2015) t 1.43(0.98,2.07) 273
Subtotal (l-squared =38.2%, p=015%8) 1< 1.70 (1.19,2.21) 8.15
_hl;_ﬂl_hstaffo lliiﬁi)al (2021) ] 133 [ggg ;gg) 8.24
aha ef a . 93, 3.63) 081
Daniyal et al {20. 52) n 1.84 EU.SB. 4.09; 0.43
Held@rlmoghadam ef al (2020) 2.45(1.85, 3.63) 107
FernandeZ et al (2015) t 1.04 (063 1.73) 270
(Bl by bR
Subtotal (I-squared = 48.0%, p = 0.073) =4 130 Eoiggj 1:61; 17.42
Nﬁlstafao lu et al (2021 1.10(0.98, 1.1 &z21
Nunes el%l (2021) ) o L 1.53 EU.T?‘ 3.05% 0.3
Subtotal (l-squared = 0.0%, p = 0.458) . 1.10 (1.04, 1.17) o.04

Lower back
Mustafaoglu et al (2021}
Nunes etal (2021
Subtotal (I-squared = 0.0%, p = 0.858)

‘1.02; 521

Shoulder

Alotaibi et al (202 %

Mustafaoglu et al 021)
tal (2021

o
[=1=q'-1%,]
2B8S
S=32
e
0~ TN L
LN
=y
SRa2
e
Biyrs
3

Nunes ef

Subtotal (I-squared = 34.7%, p= 0.216)

Elbow

Mustafaoglu et al (2021) 0.99 Eu 93, 1.03) 8.20
MNunes etal (2021 0.53 (011, 2.51) 076
Subtotal (I-squared =00%, p = 0448) 1 0.99 (0.94, 1.04) .07

Wrists/hands

Mustafaoglu et al (2021)

Nunes et al (2021

Subtotal (l-squared = 0.0%, p = 0.888)

1.20

1
Subtotal (l-squared = 0.0%, p = 0.481)

Musculoskeletal
Suris et al (2014

—
;a§
SmZ
Lam
N
(1=,

el

= =3
)

=
i
COND
L8528
ey
.
Eop =]
PRI
i
Stazs
BNme
8288

Subtotal (l-squared = .%.p=) ; 1.38,2.28) as3

Somatic g mglom l

Guo et a| N | 2.30 (2.06, 2.56) 5.87

Guo et al (2020} b ! - 432 (371,504) 205

Guo et al (2020) ¢ | 3.55(1.90, 6.64) 0.21

Subtotal -squared 93.7%, p = 0.000) N 3.34 (1.67,5.02) 813
|

Aﬁ:\talbl et al (2022 1.72(1.19,2.47) 218

anlyal et al 0.79 EU .50, 1_24} 430
S 122
37

22
ubtotal (I-squared = 83.6%, p=0.014)
Overall {I-squared = 91.3%, p = 0.000)

0.31,2.13) 543
(1.26, 1.48) 100.00

- .v*

Guo et al (2020) a: Mild Internet addiction; Guo et al (2020) b: Moderate Internet addiction; Guo et al (2020) c: Severe Internet addiction



g. Sleep problems

Study %
D OR (95% CI} Wsight
¥
Yen et al (2008) a 170(1.27 2 28}
Yen et al (2008) b 1.33(0.99,1.79
Alageel &f aIEZ 21) |’ 238 (1.64, 350)
Zhdng etal % 022) 297 (227, 3.88)
Shen et 5'52 1) E 477 (4.04, 5.64)
Gao et al (. 022% 125 (1221 2?}
Zhao et al ?202 é 2.10(1.89, 2.34
Nahidi et al (202 4 2.40(1.01.572)
al (202 0.96 (0.93, 0.95)
1.81(1.03. 3 15}
1.09 (1.08, 1.10
1.45(1.10, 1.93)
1.46 (1,33, 1.59)
Mild Insomnia
Yao et al (2023) a 2.03(1.48, 088
Yao et al (2023) b 2.49(1.91,326) o083
Subtotal {I-sguared = 0.0%, p = 0.338) 2.25(1.78, 2 172

Moderate Insomnia

Otsuka |
Mayerhofer ef al (2024)
Zhang Y. et al &2024)
Chau et al (2024)
Subtotal (I-sguared = 97.6%, p = 0.000)
h
i
I
!
%
i
[
I
T
I
- x
:
[
:

‘Yao et al (2023) a 3.18(2.18. 466) 0
Yao et al (2023) b 3.91 [2.91.525} 0ze
Subtotal {I-sguared = 0.0%, p = 0.408) 357 (272, 442 055
Severe Insomnia
‘Yao et al 2023{3 482(3.19.728) 010
Yao et al (2023) b 450 (3.36.6 02} 023
Subtotal {I-sguared = 0.0%, p = 0.797) 4.60(3.48, 571 E
Foor sleep quali
b e 1mom ey o
ao et a .48 (0.85, 052
Zhang et af 202% L 293 :z 20,390) 054
Nunes et al ?20212 [ 8 057 (0.26,127) 140
gkasha el al (2022) I - 533 (4.22,6 73} 025
uris et al (2|:|14% 3 352(281,441) 081
Peltzer et al (20 43 |} 119 (0.82.171) 178
Acikgoz et al 2022) - 239 (1.66,346) 046
oo s w B  imiEig o
?uyen et al Ezuz% 176 (1.21,258) 081
021) 1.09 (1.06. 1.11) 1114
Cheng et 2.19 (1.81 265} 182
S i il S
emandez et al .14 (1.56, T
i i, - e B
u et al 03 (1.03. 1.
Subtotal {I-sguared = 93.2%, p = 0.000) q 1.50 (1.37.1 64} 3400
Less than normal sleep time i
g ) 1Ziuze o
ung et al 72(1.35.
Mamugn et al$201£] 1.16 {n 66, 2 02} 0Ez
Yen et al 520 E%—IA i 2.34(1.36,403) 022
Ok ot a1 (03] n R R
suka et a 1.
Taha et al (2319) ) - 2.33{1.43.582; 0.08
Subtotal {I-sguared = 58.1%, p = 0.026) ? 161 (1.17.2.04) 1384
More than normal sleep time |'
o g%%s 1en e
amun et a .95, 0.58
Mamun et al (2020 1?3{1 00,3.16) 034
Choi et al 2009 —— 590 (310 11.10) 008
Ohayon et 120 (0.80, 1.80)° 143
Subtotal (- I- square =47.3%, p = 0.108) 138 (0.87, 1.88) 381
I
Overall {-squared = 95.8%, p = 0.000) ] 138(1.31,1.44) 10000

Yen et al (2008) a: Internet addiction; Yen et al (2008) b: Smartphone addiction; Yao et al (2023) a: Male; Yao et al (2023) b: Female



h. Violence

Study
ID

Self harm

Evren et al (2014)

Okasha et al (2021)

Lam et al (2009)

Lin et al (2018)

Muslic et al (2023)

Stevens et al (2020)

Subtotal (l-squared = 93.5%, p = 0.000)

Physical fight within the last year
Garakani et al (2021)

Evren et al (2014)

Gansner et al (2019)

Subtotal (l-squared = 87.1%, p = 0.000)

cyberbullying
Albikawi et al (2023)
Subtotal (l-squared = %, p=")

Been hit
Chau et al (2024)
Subtotal (l-squared = %, p=")

;Sexual violence
Chau et al (2024)
Subtotal (l-squared = %, p=")

non-suicidal self harm

Zhang L. et al (2024)

Cheng et al (2024)

Subtotal (l-squared = 0.0%, p = 0.640)

bverall (I-squared = 93.8%, p = 0.000)

NOTE: Weights are from random effects analysis

1

OR (95% C1)

2.20 (1.83, 2.66)
1.87 (1.33, 2.61)
2.00 (1.10, 3.70)
2.41(1.80, 3.22)
1.02 (1.01, 1.03)
1.51(1.32, 1.73)
1.76 (1.29, 2 24)

1.77 (1.35,2.31)
1.95 (1.67, 2.27)
0.74 (0.38, 1.43)
1.51 (0.82, 2.20)

1.03 (1.01, 1.05)
1.03 (1.01, 1.05)

1.51 (1.17, 1.95)
1.51 (1.12, 1.90)

1.68 (0.82, 3.45)
1.68 (0.36, 2.99)

2.12 (1.89, 2.39)
1.93 (1.31,2.82)
2.10 (1.86, 2.34)

1.42 (1.32,1.53)

%
Weight

469
223
0.58
1.84
23.72
11.93
4498

3.69
7.60
316
14.45

23.59
23.59

517
517

0.57
0.57

9.60
1.64
11.24

100.00




i. Eating disorders

Study %

D OR (95% CI) Weight

1
I
Eating Disorder :
1
I
Mayerhofer et al (2024) —a— 1.55(1.13,2.11) 46.36

Banna et al (2023) a

] 2.04 (1.30, 3.19) 12.47

Banna et al (2023) b - 1.34 (0.91, 1.95) 17

!
!
!
I
:
= I
!
I
Subtotal (I-squared = 0.0%, p = 0.441) 0 1.52 (1.19, 1.86) 100.00
I
!
I
!
!
!
!
!
!
!
I
L

Overall (l-squared = 0.0%, p = 0.441) 152 (1.19, 1.86) 100.00

NOTE: Weights are from random effects analysis

Banna et al (2023) a: Severe Internet addiction; Banna et al (2023) a b: Moderate Internet addiction



i

Self-reported smoking behavior

Study
ID

Smoking,

Garakani et al (2021
Shmetselsefj et al 2022)
Alageel et al

Buke et al {

Venkatesh et al 017}
Chung et al F2018
Okasha el al (2022)
Ramén-Arbués et al (2021)
Seyrek et al (2017)

Shen et alé2 21)

Do et al (2 t]]

Evren et al 2014)

Gao et al (2 183

Marmun et al (2019)
‘Yang et al 32 1%)

Islarnt et al (2022)
Jeong et aI& 023)
Sunget al (2013

Islam et al (2023
Onukwuli et al {2023)

Liu et al (2024

Di Carlo et al (2024
Subtotal (I~ square =81.2%, p=0.000)

Cigarette smoking
Tran et al (2017
Zenebe etal (2021)
AhR AR LIZOZ2) _ 0o, p = 0.855)

Ricker et al (2015)
Sung et al (2013} a
Sung et al (2013} b
Subfotal (lsquared =54.8%, p=0.110)

Tobacco use

Younes et al {2[]15)

Evren et al £201 )]

Esen et al (2021

Fernandez etal D15

Karimy et al (2020

Peltzer et al 2014

Chau et al (2024)

Subtotal (l-squared = 67.2%, p = 0.008)

Current waler %pe (Shisha) smokers

Daily smo kmé

Tranetal
Evren et a [2014}
Subtotal (l-squared =67.7%, p=0.078)

Usage of nicotine

‘Yicens et al 6201 8)

Esen et al (2021

Subtotal (l-squared = 88.8%, p=0.003)

Qverall (l-squared = 79.7%, p = 0.000)
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Sung et al (2013) a: Low Internet addiction; Sung et al (2013) b: High Internet addiction



k. Problematic alcohol use

Study
D

Alcohol use

Gao et al (2018)

Zenebe et al (2021)
Yang et al (2019)

Jeong et al (2023)
Shinetsetseg et al (2022)
Chung et al (2018)

Buke et al (2021)
Garakani et al (2021) a
Garakani et al (2021) b
Do et al (2017)
Ferndndez etal (2015)
Yicens et al (2018)
Peltzer et al (2014)
Younes et al (2016)
Onukwull et al (2023)
Borges et al (2023)

Liu et al (2024)
Mayerhofer et al (2024)
Subtotal (l-squared = 85.0%, p = 0.000)

Heavy drinking

Garakani et al (2021)

Esen et al (2021)

Ramadn-Arbués et al (2021)

Shen et al (2021)

Evren et al (2014)

Ferndndez etal (2015)

Rucker et al (2015)

Subtotal (l-squared = 65.9%, p = 0.007)

Overall (l-squared = 81.6%, p = 0.000)

MOTE: Weights are from random effects analysis

OR (95% Cl)

1.72 (1509, 1.86)
276 (138, 5.51)
0.97 (0.36, 2.62)
1.49 (1.41,1.58)
1.49 (1.41,1.58)
1.70 (1.30, 2.23)
1.34 (0.82, 2.19)
1.10 (0.75, 1.62)
1.27 (0.89, 1.80)
1.83 (1.76, 1.89)
0.96 (0.65, 1.39)
0.61(0.32,1.18)
1.54 (1.04, 2.29)
0.96 (0.59, 1.56)
2.58 (1.17, 5.70)
1.38 (0.49, 3.89)
1.44 (0.99, 2.11)
1.71 (1.19, 2.45)
1.41 (1.26,1.57)

112 (0.62, 2.02)
3.28 (0.92, 11.65)
219 (151, 3.17)
1.46 (1.24,1.73)
1.94 (167, 2.27)
1.20 (0.88, 1.65)
219 (1,63, 2.94)
1.65 (1.32,1.97)

1.47 (1.33,1.60)

n/o
Weight

7.91
0.41
1.22
8.31
8.31
4.25
2.68
454
435
8.42
5.22
459
3.02
4.07
0.34
0.59
3.47
2.99
74.69

2.60
0.06
2.02
6.70
6.03
5.06
2.84
25.31

100.00

-+ -o_-_.T 1..TT-.'-.-;...7 T.

Garakani et al (2021) a- alcohol use; Garakani et al (2021) b- Binge alcohol use



Drug use

Study
ID

Drug or substance use
Evren et al (2014)
Gansner et al (2019)
Ko et al (2006)

Sung et al (2013)
Riicker et al (2015)
Garakani et al (2021)
Tzang et al (2022)
Onukwuli et al (2023)
Liu et al (2024)

Di Carlo et al (2024)
Lee et al (2024)
Subtotal (l-squared = 91.9%, p = 0.000)

Drug abuse

Borges et al (2023)

Chau et al (2024)

Subtotal (l-squared = 0.0%, p = 0.848)

Any substance use
Borges et al (2023)
Subtotal (l-squared = %, p=.)

Cannabis use

Riicker et al (2015)

Garakani et al (2021)

Fernandez et al (2015)

Chau et al (2024)

Liu et al (2024)

Subtotal (l-squared = 75.0%, p = 0.003)

Overall (l-squared = 87.7%, p = 0.000)

MOTE: Weights are from random effects analysis

OR (95% Cl)

2.40 (1.97, 2.93)
0.93 (0.50, 1.73)
2.58 (2.01, 3.30)
7.18 (5.66, 9.12)
391 (223, 6.87)
2.45 (1.64, 3.66)
0.46 (0.16, 1.28)
4.44 (1,60, 12.30)
3.41 (1.47, 7.90)
0.26 (0.06, 1.11)
3.63 (2.58, 5.13)
2.52 (1,58, 3.46)

112 (0.39, 3.13)
1.32 (0.50, 3.52)
1.21 (0.20, 2.22)

1.44 (0.68, 3.05)
1.44 (0.26, 2.63)

2.58 (1.91, 3.48)
115 (0.87, 1.52)
0.95 (0.69, 1.30)
1.47 (0.79, 2.75)
1.84 (1.01, 3.36)
1.48 (0.97, 1.98)

1.04 (1.4, 2.44)

%
Weight

6.92
6.65
6.59
3.94
2.87
5.69
6.77
0.79
1.84
6.84
5.01
53.90

477
443
9.20

524
5.24

6.26
77
7.19
5.77
5.26
3165

100.00




m. Gambling

Study

Gambling

Ozparlak et al (2022)

Peltzer et al (2014)

Monino et al (2022)

Subtotal (l-squared = 82.6%, p = 0.003)

Overall (I-squared = 82.6%, p = 0.003)

MOTE: Weights are from random effects analysis

OR (95% CI)

0.99 (0.97, 1.02)

1.64(1.23,2.18)

2.95(1.64,5.33)

1.47(0.77,2.17)

1.47(0.77,2.17)

%

Weight

48.87

39.96

17

100.00

100.00




n. ADHD

Study

ADHD symptoms

Shen et al (2021)

Alageel et al (2021)

Zhao et al (2021)

Wu et al (2022)

Restrepo et al (2020)

Subtotal (l-squared = 94.7%, p = 0.000)

Overall (l-squared = 94.7%, p = 0.000)

NOTE: Weights are from random effects analysis

00

OR (95% ClI)

9.83 (8.09, 11.95)

3.73 (2.45, 5.67)

2.31 (1.89, 2.83)

1.58 (1.28, 1.99)

1.84 (1.20, 2.81)

3.47 (2.12,4.82)

3.47 (212, 4.82)

Weight

1574

17.44

21.42

100.00

100.00




0. Depressive symptoms

Study N
OR (85% CI)

Jepress; R o
e si51(2022)a z 5.08)
Garskani =t al (2 3 238
Patiana: {2022) a — i 17.85)

Jeong Fr 2c2:ﬁ 2 ! 2.08)
jnarvlsudr'\et 3l (2017) 1 .2 77)

Pauls et al (2022) 1 . 2.08)
Bairaral i 2) z 214
Kojima et al (2018) T8 288
Zaman. Arbuds et al (2021) 44 a7

strepa et 3l (3020 13 23¢)
Beneee S ARy - 4 24 50)
Shen et al (2021} 3 5 . B13)
Sing =t 31 2672 z 25'?;
Al shawn ot 3l (F021) .- 4 1100
&t al (2020] - i 11
Eoeindes ot 2015) 2 307
Znang C et al (2022) 3 254}
Znang M. et al (2022) ] i 6.5
Fim et al (2070) z 287
Qkzshz ofal (2021) z 1 35)
iy 3 6.38)
Sharm: i . 181)
Gansner et ol (20 0 1.18}
Gao et 1 113
=r~amaras|m etal 1 (2022) b z 358,
Guo et al o i5n
G\.uelahzﬂizj:a X ! 763)
Guoetal (2012) ¢ 7 93)
Malak et =f (2018} 28 383
Mamun et al (2018) 38 " 515]
et al (2027} ] 10 4 12.37)
2013) 219 )
e iR E
) 1
F021f 153
2l - 5ol ani
Hauyen 7al2032) 1 067
Belizer ol ol (3014) 1 045
Pangpid el al (2015) 18 107
Hu et & (2022} 20 130
Lin et al (2013) o s17
Celik et &l (2023 22 018
Kim K et &l 2020) 17 494
Perez et al (2023) 1.0 052
guruniz ol 2l 2023) 10 508
Seng et al (2023) ] 4.8 186
=ial (2017} 107 1.9

r‘gel =l [2023) 2.34 023
Aleebrahim et 3 (2022) Zig 226
Liu et al (2023) 257(1 012
Cui et al {2023) 230 03

yerhoter ef 51 (2024) T 158
.-ar'gadess\r‘ ot a\ 2C24J 196 are
Warig e 31 (2023 ] 514 a7s

g et al 2024) - 103 518
Fuan'ef I (2023) [ ] 143 a1
Sibiotal {l-sauared = 02.5%, p = 0.000) l 178 2120

equent depressive symptoms
Ehall e s [ ] 182
Subtotal (l-squared = %, p= [ 152
Mild depression son
e uarea = . p= ) v son
Moderate Depression
Eeng (2023) L] 512
Subtotal (I-squared = %, p=) 812

Moderate or sz%vene depression

Sorges et a 2.1
Cakhdir et = (2 253
Hiohamed = al§20§3] 0 673!
Nahidi et al (2023, 11 59@
Alageel et al | 2021) ]
Z'\a:eal[ﬂ ) 271
Dong =t=) (2020 37z
SRR Bt = 57 4%, p = 0.000) 6.425)
Glinicaly signifian: dapression .
Guo et al (2020) a 408
Gl.ueta\\2320‘\a 9, 22,85
Guo et al (2050 3 118.20)
biotal (I-squared = 97,19, p = 0.000) 5087}
Overall {l-squared = 88.3%, p = 0.000) 76 (1.68, 1.83)

Phomprasith et al (2022) a: Gaming addiction; Pattanaseri et al (2022) a: Gaming addiction; Pattanaseri et al (2022) b: Smartphone addiction; Phomprasith et al (2022) b: Internet addiction; Guo et al (2012) a: Mild Internet addiction; Guo et al (2012) b:

Moderate Internet addiction; Guo et al (2012) c: Severe Internet addiction; Guo et al (2020) a: Mild Internet addiction; Guo et al (2020) b: Moderate Internet addiction; Guo et al (2020) c: Severe Internet addiction



p. Stress symptoms

Study
ID

Stress

Kim et al (2019)
Venkatesh et al (2017)
Ramon-Arbués et al (2021)
Saikia et al (2019)

Gao M. et al (2022)
Mamun et al (2019)

Zhao et al (2021)

Sung et al (2013)

Dong et al (2020)

Shen et al (2023)

Idrees et al (2024)
Subtotal (l-squared = 96.7%, p = 0.000)

Interpersonal stress
Kwon et al (2023)
Subtotal (I-squared = %,p=)

Academic and career stress
Kwon et al (2023)
Subtotal (l-squared = %, p=.)

Moderate or severe stress

Lakhdir et al (2022)

Mohamed et al (2023)

Subtotal (l-squared = 0.0%, p = 0.537)

OQverall (l-squared = 96.2%, p = 0.000)

NOTE: Weights are from random effects analysis

=

I*.

1

ol _ nm
|

0 —
0*.

F - e - — — -

v

OR (95% CI)

2.28 (1.62, 3.19)
0.64 (0.34, 1.22)
4.03 (2.76, 5.88)
12.00 (5.60, 25.70)
112 (1.1, 1.13)
3.50 (2.23, 5.78)
1.45(1.30, 1.61)
2.73 (2.49, 2.99)
9.49 (6.14, 14.66)
4.05 (3.22, 5.10)
2.04 (1.77, 2.35)
2.29 (1.78, 2.80)

1.24(0.97, 1.57)
1.24(0.94, 1.54)

0.83 (0.71, 0.98)
0.83 (0.70, 0.97)

4.40 (3.41, 5.69)
5.08 (3.57, 7.24)
459 (362, 556)

2.15(1.79, 2.52)

oy
]

Weight

7.15
9.24
3.63
0.13
10.66
3.04
10.46
10.16
0.69
6.26
9.99
71.41

9.95
9.95

10.51
10.51

5.24
2.89
8.13

100.00




0. Anxiety symptoms

Stud
ID Y

Anxiet:

De Satia et al (2022)
Ramon-Arbués et aI (2021)
Zhang C et al (2022

Zhang M. et al (2022)
Okasha et al (2022
Sharma et al {2019 )

Yen J et al 20)08)
Zhao et al (2021)
Nguyen et al 2022
song et al (2

Perez et al (202
Aleebrahim et al (2022)

Borges et al (2023)

Kurmar et al (2022)

Cui et al]gQO 3)

Mayerhofer et al s2024)

Vengadessm et a (2024)

Wang et al (2024

Amara et al (202

Amara et al (2024 D

Dien et al 12 23)

Subtotal (-squared = 98.2%, p = 0.000)

Mild Anxiet

Pen? %202 )

Subfotal (I-squared=%.p=.)
Moderate Anxiety

Pen? {2023}

Subfotal (l-sguared= %, p=.)

Moderate or severe anxiety
Lakhdir et al 2022

Nahidi et al 6
Mohamed e aI 2023)
Dong et al (202

Stevens et al (3?20)

SBBQ%F‘(% u%zrgé 86.6%, p = 0.000)

Social Anxiety
Krishna et al 52[]1‘3
Restrepo et al (2020)
Lau et al (2017

Khahl et al (2022)

Subtotal (l-squared = 84 6%, p = 0.000)

Overall (\ squared 97.9%, p = 0.000)

o

i

AL 00 A CT1A = 3 ol b [ b o s i 20 0 A P A sl 71 ol 00 b PO 00 RO L o b
D D s P 0D = ) = 00 LI LN G GO P e 89 = D ) = e D (0 N D

HEGQUNEOWUERIRSENSOEINBEENINLDRENSO IS

|

:0*.#? e ?_-ﬁ'l'

onfiy

OR (95% CI)

oo iae
QupcInee=SIBi

PREZRSEEINBTIIRS IS VIS INLIBIBRRLIE
= S UN N L2 O G ] R D e O P R N D P DD ] D P e O

1.08 (1.04, 1.12)
1.08 (1.04, 1.12)
322 (2,47, 4.20)
439(2.17, 8.88)
3.80 (2,49, 5.82)
5.05 (4,54 7.82)
196 (178, 2.15)
320(1.95 5.26)
357 (2.33, 4.81)
2.02 (1.10, 2.10)
102 (054, 197)
0.96 (0.93, 0.98)
143 (0,04, 2.17)
1.34 (0.80, 1.89)

2.14(1.99, 2.28)

%
Weight

442
0.49
0.99
203
179
297
3.40

5.48
5.43

1.88
0.18
0.67
0.69
5.05
0.68
9.16

334
2.49
5.49
278
141

100.00

- —
[

Amara et al (2024) a: Internet Gaming Disorder; Amara et al (2024) b: Internet addiction



r. Suicide

Study %
D OR (95% CI) Weight
Suicidal ideation I
Shinetsetseg et al (2022) a . [ ] 5.50 (5.26,5.76) 340
Okasha et al (2022) [ 3 2.02 (1.56,2.61) 3.09
Shen et al (2021) = 3.65(3.09,4.31) 297
Wang et al (2019) l. 2.86 (265,3.08) 3.43
Gao et al (2018) 3.56 (3.28, 3.86) 3.37
Guo et al (2020) a ] 251(239,264) 348
Guo et al (2020) b ] 4.24(3.81,471) 3.19
Guo et al (2020) ¢ —— 3.07 (1.66,5.65) 1.21
Huang et al (2020) A 2.20(1.20,3.90) 1.87
Kim et al (2020) | ] 1.75(1.66,1.83) 3.49
Stevens et al (2020) ] 172 (154,192) 344
Kim et al (2019) E o 249 (1.70,364) 242
Tan et al (2024) ] 104 (103,105) 350
Zhang Y. et al (2024) | | 193(180,210) 3.47
Lee €l al (2023) o | 3.75(3.34,4.20) 3.22
Subtotal ({l-squared = 99 6%, p = 0.000) ‘ 282(223,340) 4555
Suicide attempt ‘
Gao et al (2018) = 341(2.86,406) 299
Guo et al (2020) a [ 3 1.98 (1.51,2.60) 3.07
Guo et al (2020) b b 260(179,378) 238
Guo et al (2020) ¢ 4.97 (2.07,11.94) 028
Kim et al (2020) m 1.36 (1.27,1.46) 3.49
Poorolajal et al (2019) - 277 (1.47,519) 132
Shen et al (2021) - - 459 (3.70,569) 238
Khalil et al (2022) e 228 (161,323) 267
Evren et al (2014) .. 228 (1.87,2.77) 3.19
Stevens et al (2020) a 1.42(1.08,1.87) 326
Shinetsetseg et al (2022) a [ | 1.68(1.48,1.90) 343
Okasha et al (2022) - - 2.51(1.68,378) 2.3
Gansner et al (2019) L 1.20 (0.57,2.51) 2.42
Mahmoud et al (2023) ‘ } 0.95 (0.90, 1.00) 3.50
Chau et al (2024) 121(079,186) 3.08
Lee et al (2023) L 3.47(2.78,4.32) 273
Subtotal {l-squared = 95.0%, p = 0.000) ol 211(1.78,2.43) 4248
Suicide plans l
Shen et al (2021) - 400(304,526) 220
Guo et al (2020) a | | 2.24(1.99,2.53) 3.38
Guo et al (2020) b [ 331(278,393) 302
Guo et al (2020) ¢ - 3.79(2.03,7.09) 086
Lee et al (2023) B 513 (4.29,6.12) 250
Subtotal ({l-squared = 91 8%, p = 0.000) < 363(248,478) 11.98
Overall (I-squared = 99.0%, p = 0.000) Y 263(2.36,290) 10000
MNOTE: Weights are from random effects analysis :

T

Shinetsetseg et al (2022) a: Smartphone addiction; Stevens et al (2020) a: Internet addiction; Guo et al (2020) a: Mild Internet addiction; Guo et al (2020) b: Moderate Internet addiction; Guo et al (2020) c: Severe

Internet addiction



S.  Other mental health

Study %
iD OR [95% Cl} Weight
\Fr'sycr%nslele‘lja1I3D\snrder : 1.28(0.78, 2.10 264
a0 et al ) . 8 3
Subtotal {l-squared = %, p=.) ' 128 kD.SZ 1.94} 264
Common Mental Diserder
Munes et al (2021) ! 127(1.15. 1 41} 472
Subtotal (l-squared = %, p=.) 127 (1.14, 1.40 472
Ps oo Icallg‘osilﬂess 0.96(0.56, 1.64) 312
Asibong et ] . | 3
Zenebe et al (2021) 4.2 t .68, 10.81) 0.12
Mamun et I§2020f 20 (1.07 1.34%l 470
GarakanietaéEOZﬂ] 80 (247, 14100 0.07
Hossin et al {2 223 42 (1.87, 3.50 1.86
daﬁemgge%ellalf DQ;IJ i %g 1351% . ‘13 %
am al . 00 0.
Ran et al (202: 35 t .99, 1.12 483
ekl (376 red 28
n et a . ! 3
Gao T. ei al ZBE 0) 1 t 07, 1.69 4.11
Sublofal (l-squared = 94.5%. p = 0.000) 180 {142, 217) 28.33
Mental hezlth badNeEy bad I
Abuhamdah et al \20 3) 73453, 725 107
Evren et al (2014 (2,11, 3.40} 270
3370
)
AlﬂtalhIEI al( 022 t 41.347)° 160
Lakhdir et al [|2[I22 11.29. 231 324
Frydenlund et al (2[I23é 09(1.59 273 3.00
Subtotal (I-squared = &1 6%, p = 0.000) 73(183 354 1268
(
Paranoid ideation
Guo et al (2020 a 46 (0.8, 2.42 227
Guo et al (2020} b 9(1.94, 595 0.56
Gue et al (2020} c 6i1.56, 17.11) 0.04
en J et al (2008) 70.79, 1.18 454
rao et al (2013) 9 (0.98, 2.92 173
Subtotal (l-squared = 58.9%, p = 0.045) J 0 (0.84, 2.17 9.14
Znaa ef al (2021 1.87(1.54, 2.27 388
Bencoid ot | 201 %loer 188 395
‘engpid e . | :
Suh? tal (I sm.laredJ 67.0%, p = 0.048) 161 §1.14 2407 9.88
Lonely
Stevens et al (2020) 2.29(2.07, 2.53 442
Wigna et al (2017 2.38(1.76, 3.21 242
Mamun et al (2020} 1.07¢1.04, 1.10 486
Subtotal {I-squared = 98.3%, p = 0.000) 188(0:88 289) 11.70
Emotional problems I
Tsitsika et aISZUH] —.— 7. 1525 04 48 23} 0.01
Suris et al (2014 27421 2.52
Rucker et al (2015) 272212 3.50 254
Subtotal (I-squared = 0.0%. p = 0.407} ! 274225 323) 507
]
Psychoticm
Guyn et al (2020} a 192 (1.11, 3.36) 142
s it : penis, b
Raphaél el al (2023} 2.65(1.11, 8.31) 035
en J et al (2008) 1.080.88 1 35; 440
Subtotal (I-squared = 610%, p = 0.038) 205(089 321) 646
\thse%mre gompulswe 1.46 (0.89, 2.39 232
a0 & . .
Yen J et al (2008) 0.9 tD.SZ 1 18] 458
Subtotal (l-squared = 31.2%, p = 0.228) 1.07 (0.70, 1.44] 891

Any mood disorder
Borges et al (2023)
Subtotal (l-squared = %, p=.)

Overall (l-squared = 91.7%, p = 0.000)

147 (0.92,2.34) 247
1.47 (0.76. 2.18 247

175(1.59, 1.91)  100.00

Guo et al (2020) a: Mild Internet addiction; Guo et al (2020) b: Moderate Internet addiction; Guo et al (2020) c: Severe Internet addiction; Ran et al (2024) a: Low Psychological distress; Ran et al (2024) b: High Psychological

distress
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