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Supplementary Figures S1-S18: Additional figures  
(Figures for overall meta-analyses, notable subgroup analyses, and funnel plots) 
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Figure S1: Forest plot for the prevalence pooling of depressive symptoms 
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Figure S2: Forest plot for the subgroup analysis of depressive symptoms by screening tools and threshold values 
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Abbreviations: BASC-3 Behavior Assessment System for Children, 3rd Edition; BDI-II Beck Depression Inventory-II; BDI Beck Depression Inventory; 
CDI-S Children's Depression Inventory-Short Version; CDI Children's Depression Inventory; CES-D Center for Epidemiologic Studies Depression Scale; 
DASS-21D Depression, Anxiety, and Stress Scale-21 Items, Depression Subscale; DSM-5-DS-C Diagnostic and Statistical Manual of Mental Disorders, 5th 
Edition, Level 2 Depression Scale for Children Aged 11-17; DSM-5-DS-P Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, Level 2 
Depression Scale for Parents of Child; DSRS Depression Self-Rating Scale; KADS 11-Items Kutcher Adolescent Depression Scale; MFQ-C Mood and 
Feelings Questionnaire for Children; MFQ-SF Mood and Feelings Questionnaire-Short Form; MFQ Mood and Feelings Questionnaire; MMHI-60 Mental 
Health Inventory of Middle School Students; PFC Preschool Feelings Checklist; PHQ-2 Patient Health Questionnaire-2; PHQ-9 Patient Health 
Questionnaire-9; PHQ-A Patient Health Questionnaire Modified for Adolescents; PROMIS Patient Reported Outcomes Measurement Information 
System; RCADS-25D Revised Children's Anxiety and Depression Scale-25 Items, Depression Subscale; RCADS-D Revised Children's Anxiety and 
Depression Scale, Depression Subscale; SCL-90 Symptom Checklist-90; SDS Self-Rating Depression Scale; SMFQ-P Short Mood and Feelings 
Questionnaire-Parent Version; YSR/11-18 Youth Self-Report for Ages 11-18; MHI-5 Mental Health Inventory-5; RADS-2 Reynolds Adolescent Depression 
Scale, 2nd Edition; HADS Hospital Anxiety and Depression Scale; WBI Well-Being Inventory.
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Figure S3: Funnel plot for the meta-analysis of depressive symptom prevalence 
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Figure S4: Forest plot for the prevalence pooling of anxiety symptoms 
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Figure S5: Forest plot for the subgroup analysis of anxiety symptoms by screening tools and threshold values 
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Abbreviations: BAI Beck Anxiety Inventory; BASC-3 Behavior Assessment System for Children, 3rd Edition; CAQ Children's Anxiety Questionnaire; 
DASS-21A Depression, Anxiety, and Stress Scale-21 Items, Anxiety Subscale; DSM-5-AS-C Diagnostic and Statistical Manual of Mental Disorders, 5th 
Edition, Level 2 Anxiety Scale for Children Aged 11-17; DSM-5-AS-P Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, Level 2 Anxiety 
Scale for Parents of Child; GAD-2 Generalized Anxiety Disorder-2; GAD-7 Generalized Anxiety Disorder-7; MacArthur HBQ McArthur Health and 
Behavior Questionnaire; MMHI-60 Mental Health Inventory of Middle School Students; PROMIS Patient Reported Outcomes Measurement 
Information System; RCADS-25A Revised Children's Anxiety and Depression Scale-25 Items, Anxiety Subscale; RCADS-A Revised Children's Anxiety 
and Depression Scale, Anxiety Subscale; SAS Self-Rating Anxiety Scale; SCARED Screen for Child Anxiety Related Disorders; SCAS-C Spence Children's 
Anxiety Scale-Child Version; SCAS-P Spence Children's Anxiety Scale-Parent Version; SCL-90 Symptom Checklist-90; STAI State-Trait Anxiety 
Inventory; MASC Multidimensional Anxiety Scale for Children; HADS Hospital Anxiety and Depression Scale; WBI Well-Being Inventory.

Study

Test for subgroup differences:  p = 0

Scale: BAI>5                                        

Scale: BASC−3 T−Score>=60                           

Scale: CAQ>=9                                       

Scale: DASS−21A>=8                                  

Scale: DSM−5−AS−C T−Score>=55                       

Scale: DSM−5−AS−P T−Score>=55                       

Scale: GAD−2>=3                                     

Scale: GAD−7>=10                                    

Scale: GAD−7>=11                                    

Scale: GAD−7>=5                                     

Scale: GAD−7>=8                                     

Scale: HADS−A>7                                     

Scale: MacArthur HBQ>=4.17                          

Scale: MASC>=1                                      

Scale: MMHI−60>=2                                   

Scale: PROMIS T−Score>=65                           

Scale: PROMIS>1.5 SD                                

Scale: RCADS−25A T−Score>=70                        

Scale: RCADS−A T−Score>=70                          

Scale: RCADS−A T−Score>65                           

Scale: SAS>=50                                      

Scale: SCARED>=23                                   

Scale: SCARED>=25                                   

Scale: SCAS−C (Brief)>=7.5 for girls, >=5.5 for boys

Scale: SCAS−P−8>7.5                                 

Scale: SCL−90>=2                                    

Scale: STAI>=40                                     

Scale: WBI>1.5 SD                                   

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Heterogeneity: I2 = 100%, p = 0

Heterogeneity: I2 = 100%, p = 0

Heterogeneity: I2 = 98%, p < 0.01

Heterogeneity: I2 = 100%, p = 0

Heterogeneity: I2 = 97%, p < 0.01

Heterogeneity: I2 = 99%, p < 0.01

Heterogeneity: I2 = 89%, p < 0.01

Heterogeneity: I2 = 92%, p < 0.01

Heterogeneity: I2 = 64%, p = 0.09

Heterogeneity: I2 = 52%, p = 0.15

Hermosillo−de−la−Torre et al., 2021

McArthur et al., 2021

Avila et al., 2020

Alqassim et al., 2022
Dai et al., 2020
Dong et al., 2020
Ghorbani et al., 2021
Jenabi et al., 2021
Tamarit et al., 2020
Tang et al., 2021
Vaidya et al., 2022
Valero−Moreno et al., 2022
Zhang et al., 2020d
Zhao et al., 2022

Selcuk et al., 2021

Donmez et al., 2021

Villanti et al., 2022

Cao et al., 2022
Cheah et al., 2020
Dale et al., 2022
Fogarty et al., 2022
Hakansson et al., 2022
Jeelani et al., 2022
Kim et al., 2022a
Lee et al., 2022a
McGuine et al., 2022c
Murata et al., 2020
Xu et al., 2022
Yin et al., 2022

Giannopoulou et al., 2021
Humer et al., 2021
Pieh et al., 2021

AlAzzam et al., 2021
Bhatta et al., 2021
Cao et al., 2021
Chen et al., 2020b
Chen et al., 2021
Chi et al., 2021
Hou et al., 2020
Jung et al., 2022
Lee et al., 2021
Liu et al., 2021a
Liu et al., 2021b
Lu et al., 2020
McGuine et al., 2021a
McGuine et al., 2022b
Peng et al., 2022
Qi et al., 2020b
Ren et al., 2021
Wang & Xu, 2020
Wang et al., 2022a
Wang et al., 2022b
Xu et al., 2021
Zhang et al., 2020c
Zhang et al., 2021
Zhang et al., 2022
Zhou et al., 2020a
Zhou et al., 2020c
Zhou et al., 2021

Puteikis et al., 2022

Li et al., 2021

Zhang et al., 2020a

Deb et al., 2022

Tang & Ying, 2020
Zhang et al., 2020b

Wesley et al., 2022

Luijten et al., 2021

Stewart et al., 2022

Mansfield et al., 2021

Hamid et al., 2022

Ding et al., 2022
Li et al., 2021a
Liu et al., 2022a
Lu et al., 2022
Tang & Pang, 2020
Yue et al., 2020
Zhai et al., 2021

Guo et al., 2020
Mo et al., 2020
Wang & Sun, 2020
Xie et al., 2022
Xue et al., 2021
Zhu et al., 2020

Adegboye et al., 2022
Chen et al., 2020a
Li et al., 2020
Ozbaran et al., 2022
Ravens−Sieberer et al., 2021
Xie et al., 2020
Zhong et al., 2021

Mohler−Kuo et al., 2021

Liang et al., 2021
Orgiles et al., 2020

Liu et al., 2020
Song, 2020

Pisano et al., 2021

Luthar et al., 2020

Cases

4351

122

25

235
292
298
122

2043
241

1093
959
216
276

1100

180

534

60

4097
26
579
53
965
85
374
64

1032
225

38031
161

125
318

1326

288
165

2650
2091
3497
659
468

18237
1006
1329
275
332

8906
320

12403
2736
438
197
589

4966
143405

320
8472
278

3020
2962
236

342

1708

197

267

1047
105

990

141

63

1361

23

361
191
652
263
65
102
714

264
1045
369
232
311
234

69
196
87
21
382
337
394

150

92
195

116
210

155

103

Total

19311

462267

4039

604491

4075

20943

12083

6782

803

2137

8033

846

289

427
1399
2050
136

2852
523

4391
1641
476

1025
4391

447

1071

212

57984
230

1257
257

7025
426

1783
570

4693
583

386432
1027

442
545

3052

384
358

11180
7772
9554
1794
859

54948
8177
5175
1142
965

13002
559

39751
7202
1376
410

1790
21085
373216
1018
22380
3471
8079
7736
1108

628

7890

1241

273

3512
563

3494

844

899

10784

246

1663
831

4852
795
873

1360
10569

973
5392
1580
1224
1650
1264

143
1036
396
71

1586
1784
1766

1146

288
515

837
1300

326

2078

0 0.2 0.4 0.6 0.8 1

Prevalence

0.43

0.18

0.43

0.35

0.24

0.14

0.21

0.25

0.36

0.15

0.54

0.14

0.09

0.55
0.21
0.15
0.90
0.72
0.46
0.25
0.58
0.45
0.27
0.25

0.40

0.50

0.28

0.07
0.11
0.46
0.21
0.14
0.20
0.21
0.11
0.22
0.39
0.10
0.16

0.28
0.58
0.43

0.75
0.46
0.24
0.27
0.37
0.37
0.54
0.33
0.12
0.26
0.24
0.34
0.68
0.57
0.31
0.38
0.32
0.48
0.33
0.24
0.38
0.31
0.38
0.08
0.37
0.38
0.21

0.54

0.22

0.16

0.98

0.30
0.19

0.28

0.17

0.07

0.13

0.09

0.22
0.23
0.13
0.33
0.07
0.07
0.07

0.27
0.19
0.23
0.19
0.19
0.19

0.48
0.19
0.22
0.30
0.24
0.19
0.22

0.13

0.32
0.38

0.14
0.16

0.48

0.05

95% CI

[0.27; 0.61]

[0.12; 0.25]

[0.17; 0.73]

[0.29; 0.41]

[0.02; 0.84]

[0.08; 0.24]

[0.18; 0.24]

[0.18; 0.33]

[0.15; 0.64]

[0.08; 0.28]

[0.53; 0.55]

[0.12; 0.17]

[0.06; 0.13]

[0.50; 0.60]
[0.19; 0.23]
[0.13; 0.16]
[0.83; 0.94]
[0.70; 0.73]
[0.42; 0.50]
[0.24; 0.26]
[0.56; 0.61]
[0.41; 0.50]
[0.24; 0.30]
[0.24; 0.26]

[0.36; 0.45]

[0.47; 0.53]

[0.22; 0.35]

[0.07; 0.07]
[0.08; 0.16]
[0.43; 0.49]
[0.16; 0.26]
[0.13; 0.15]
[0.16; 0.24]
[0.19; 0.23]
[0.09; 0.14]
[0.21; 0.23]
[0.35; 0.43]
[0.10; 0.10]
[0.14; 0.18]

[0.24; 0.33]
[0.54; 0.63]
[0.42; 0.45]

[0.70; 0.79]
[0.41; 0.51]
[0.23; 0.25]
[0.26; 0.28]
[0.36; 0.38]
[0.34; 0.39]
[0.51; 0.58]
[0.33; 0.34]
[0.12; 0.13]
[0.24; 0.27]
[0.22; 0.27]
[0.31; 0.37]
[0.68; 0.69]
[0.53; 0.61]
[0.31; 0.32]
[0.37; 0.39]
[0.29; 0.34]
[0.43; 0.53]
[0.31; 0.35]
[0.23; 0.24]
[0.38; 0.39]
[0.29; 0.34]
[0.37; 0.38]
[0.07; 0.09]
[0.36; 0.38]
[0.37; 0.39]
[0.19; 0.24]

[0.50; 0.58]

[0.21; 0.23]

[0.14; 0.18]

[0.95; 0.99]

[0.28; 0.31]
[0.16; 0.22]

[0.27; 0.30]

[0.14; 0.19]

[0.05; 0.09]

[0.12; 0.13]

[0.06; 0.14]

[0.20; 0.24]
[0.20; 0.26]
[0.12; 0.14]
[0.30; 0.36]
[0.06; 0.09]
[0.06; 0.09]
[0.06; 0.07]

[0.24; 0.30]
[0.18; 0.20]
[0.21; 0.26]
[0.17; 0.21]
[0.17; 0.21]
[0.16; 0.21]

[0.40; 0.57]
[0.17; 0.21]
[0.18; 0.26]
[0.19; 0.42]
[0.22; 0.26]
[0.17; 0.21]
[0.20; 0.24]

[0.11; 0.15]

[0.27; 0.38]
[0.34; 0.42]

[0.12; 0.16]
[0.14; 0.18]

[0.42; 0.53]

[0.04; 0.06]

Study

Test for subgroup differences:  p = 0

Scale: BAI>5                                        

Scale: BASC−3 T−Score>=60                           

Scale: CAQ>=9                                       

Scale: DASS−21A>=8                                  

Scale: DSM−5−AS−C T−Score>=55                       

Scale: DSM−5−AS−P T−Score>=55                       

Scale: GAD−2>=3                                     

Scale: GAD−7>=10                                    

Scale: GAD−7>=11                                    

Scale: GAD−7>=5                                     

Scale: GAD−7>=8                                     

Scale: HADS−A>7                                     

Scale: MacArthur HBQ>=4.17                          

Scale: MASC>=1                                      

Scale: MMHI−60>=2                                   

Scale: PROMIS T−Score>=65                           

Scale: PROMIS>1.5 SD                                

Scale: RCADS−25A T−Score>=70                        

Scale: RCADS−A T−Score>=70                          

Scale: RCADS−A T−Score>65                           

Scale: SAS>=50                                      

Scale: SCARED>=23                                   

Scale: SCARED>=25                                   

Scale: SCAS−C (Brief)>=7.5 for girls, >=5.5 for boys

Scale: SCAS−P−8>7.5                                 

Scale: SCL−90>=2                                    

Scale: STAI>=40                                     

Scale: WBI>1.5 SD                                   

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Random effects model

Heterogeneity: I2 = 100%, p = 0

Heterogeneity: I2 = 100%, p = 0

Heterogeneity: I2 = 98%, p < 0.01

Heterogeneity: I2 = 100%, p = 0

Heterogeneity: I2 = 97%, p < 0.01

Heterogeneity: I2 = 99%, p < 0.01

Heterogeneity: I2 = 89%, p < 0.01

Heterogeneity: I2 = 92%, p < 0.01

Heterogeneity: I2 = 64%, p = 0.09

Heterogeneity: I2 = 52%, p = 0.15

Hermosillo−de−la−Torre et al., 2021

McArthur et al., 2021

Avila et al., 2020

Alqassim et al., 2022
Dai et al., 2020
Dong et al., 2020
Ghorbani et al., 2021
Jenabi et al., 2021
Tamarit et al., 2020
Tang et al., 2021
Vaidya et al., 2022
Valero−Moreno et al., 2022
Zhang et al., 2020d
Zhao et al., 2022

Selcuk et al., 2021

Donmez et al., 2021

Villanti et al., 2022

Cao et al., 2022
Cheah et al., 2020
Dale et al., 2022
Fogarty et al., 2022
Hakansson et al., 2022
Jeelani et al., 2022
Kim et al., 2022a
Lee et al., 2022a
McGuine et al., 2022c
Murata et al., 2020
Xu et al., 2022
Yin et al., 2022

Giannopoulou et al., 2021
Humer et al., 2021
Pieh et al., 2021

AlAzzam et al., 2021
Bhatta et al., 2021
Cao et al., 2021
Chen et al., 2020b
Chen et al., 2021
Chi et al., 2021
Hou et al., 2020
Jung et al., 2022
Lee et al., 2021
Liu et al., 2021a
Liu et al., 2021b
Lu et al., 2020
McGuine et al., 2021a
McGuine et al., 2022b
Peng et al., 2022
Qi et al., 2020b
Ren et al., 2021
Wang & Xu, 2020
Wang et al., 2022a
Wang et al., 2022b
Xu et al., 2021
Zhang et al., 2020c
Zhang et al., 2021
Zhang et al., 2022
Zhou et al., 2020a
Zhou et al., 2020c
Zhou et al., 2021

Puteikis et al., 2022

Li et al., 2021

Zhang et al., 2020a

Deb et al., 2022

Tang & Ying, 2020
Zhang et al., 2020b

Wesley et al., 2022

Luijten et al., 2021

Stewart et al., 2022

Mansfield et al., 2021

Hamid et al., 2022

Ding et al., 2022
Li et al., 2021a
Liu et al., 2022a
Lu et al., 2022
Tang & Pang, 2020
Yue et al., 2020
Zhai et al., 2021

Guo et al., 2020
Mo et al., 2020
Wang & Sun, 2020
Xie et al., 2022
Xue et al., 2021
Zhu et al., 2020

Adegboye et al., 2022
Chen et al., 2020a
Li et al., 2020
Ozbaran et al., 2022
Ravens−Sieberer et al., 2021
Xie et al., 2020
Zhong et al., 2021

Mohler−Kuo et al., 2021

Liang et al., 2021
Orgiles et al., 2020

Liu et al., 2020
Song, 2020

Pisano et al., 2021

Luthar et al., 2020

Cases

4351

122

25

235
292
298
122

2043
241

1093
959
216
276

1100

180

534

60

4097
26
579
53
965
85
374
64

1032
225

38031
161

125
318

1326

288
165

2650
2091
3497
659
468

18237
1006
1329
275
332

8906
320

12403
2736
438
197
589

4966
143405

320
8472
278

3020
2962
236

342

1708

197

267

1047
105

990

141

63

1361

23

361
191
652
263
65
102
714

264
1045
369
232
311
234

69
196
87
21
382
337
394

150

92
195

116
210

155

103

Total

19311

462267

4039

604491

4075

20943

12083

6782

803

2137

8033

846

289

427
1399
2050
136

2852
523

4391
1641
476

1025
4391

447

1071

212

57984
230

1257
257

7025
426

1783
570

4693
583

386432
1027

442
545

3052

384
358

11180
7772
9554
1794
859

54948
8177
5175
1142
965

13002
559

39751
7202
1376
410

1790
21085
373216
1018
22380
3471
8079
7736
1108

628

7890

1241

273

3512
563

3494

844

899

10784

246

1663
831

4852
795
873

1360
10569

973
5392
1580
1224
1650
1264

143
1036
396
71

1586
1784
1766

1146

288
515

837
1300

326

2078

0 0.2 0.4 0.6 0.8 1

Prevalence

0.43

0.18

0.43

0.35

0.24

0.14

0.21

0.25

0.36

0.15

0.54

0.14

0.09

0.55
0.21
0.15
0.90
0.72
0.46
0.25
0.58
0.45
0.27
0.25

0.40

0.50

0.28

0.07
0.11
0.46
0.21
0.14
0.20
0.21
0.11
0.22
0.39
0.10
0.16

0.28
0.58
0.43

0.75
0.46
0.24
0.27
0.37
0.37
0.54
0.33
0.12
0.26
0.24
0.34
0.68
0.57
0.31
0.38
0.32
0.48
0.33
0.24
0.38
0.31
0.38
0.08
0.37
0.38
0.21

0.54

0.22

0.16

0.98

0.30
0.19

0.28

0.17

0.07

0.13

0.09

0.22
0.23
0.13
0.33
0.07
0.07
0.07

0.27
0.19
0.23
0.19
0.19
0.19

0.48
0.19
0.22
0.30
0.24
0.19
0.22

0.13

0.32
0.38

0.14
0.16

0.48

0.05

95% CI

[0.27; 0.61]

[0.12; 0.25]

[0.17; 0.73]

[0.29; 0.41]

[0.02; 0.84]

[0.08; 0.24]

[0.18; 0.24]

[0.18; 0.33]

[0.15; 0.64]

[0.08; 0.28]

[0.53; 0.55]

[0.12; 0.17]

[0.06; 0.13]

[0.50; 0.60]
[0.19; 0.23]
[0.13; 0.16]
[0.83; 0.94]
[0.70; 0.73]
[0.42; 0.50]
[0.24; 0.26]
[0.56; 0.61]
[0.41; 0.50]
[0.24; 0.30]
[0.24; 0.26]

[0.36; 0.45]

[0.47; 0.53]

[0.22; 0.35]

[0.07; 0.07]
[0.08; 0.16]
[0.43; 0.49]
[0.16; 0.26]
[0.13; 0.15]
[0.16; 0.24]
[0.19; 0.23]
[0.09; 0.14]
[0.21; 0.23]
[0.35; 0.43]
[0.10; 0.10]
[0.14; 0.18]

[0.24; 0.33]
[0.54; 0.63]
[0.42; 0.45]

[0.70; 0.79]
[0.41; 0.51]
[0.23; 0.25]
[0.26; 0.28]
[0.36; 0.38]
[0.34; 0.39]
[0.51; 0.58]
[0.33; 0.34]
[0.12; 0.13]
[0.24; 0.27]
[0.22; 0.27]
[0.31; 0.37]
[0.68; 0.69]
[0.53; 0.61]
[0.31; 0.32]
[0.37; 0.39]
[0.29; 0.34]
[0.43; 0.53]
[0.31; 0.35]
[0.23; 0.24]
[0.38; 0.39]
[0.29; 0.34]
[0.37; 0.38]
[0.07; 0.09]
[0.36; 0.38]
[0.37; 0.39]
[0.19; 0.24]

[0.50; 0.58]

[0.21; 0.23]

[0.14; 0.18]

[0.95; 0.99]

[0.28; 0.31]
[0.16; 0.22]

[0.27; 0.30]

[0.14; 0.19]

[0.05; 0.09]

[0.12; 0.13]

[0.06; 0.14]

[0.20; 0.24]
[0.20; 0.26]
[0.12; 0.14]
[0.30; 0.36]
[0.06; 0.09]
[0.06; 0.09]
[0.06; 0.07]

[0.24; 0.30]
[0.18; 0.20]
[0.21; 0.26]
[0.17; 0.21]
[0.17; 0.21]
[0.16; 0.21]

[0.40; 0.57]
[0.17; 0.21]
[0.18; 0.26]
[0.19; 0.42]
[0.22; 0.26]
[0.17; 0.21]
[0.20; 0.24]

[0.11; 0.15]

[0.27; 0.38]
[0.34; 0.42]

[0.12; 0.16]
[0.14; 0.18]

[0.42; 0.53]

[0.04; 0.06]



Figure S6: Funnel plot for the meta-analysis of anxiety symptom prevalence 
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Figure S7: Forest plot for the prevalence pooling of sleep disturbances 
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Figure S8: Funnel plot for the meta-analysis of sleep disturbance prevalence 
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Figure S9: Forest plot for the subgroup analysis of sleep disturbances by screening tools and threshold values 
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Figure S10: Forest plot for the subgroup analysis of depressive symptoms by geographical regions 
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Figure S11: Forest plot for the subgroup analysis of anxiety symptoms by geographical regions 
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Figure S12: Forest plot for the subgroup analysis of sleep disturbances by geographical regions 
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Figure S13: Forest plot for the subgroup analysis of depressive symptoms by education level 
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Figure S14: Forest plot for the subgroup analysis of anxiety symptoms by education level 
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Figure S15: Forest plot for the subgroup analysis of depressive symptoms by gender 
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Figure S16: Forest plot for the subgroup analysis of anxiety symptoms by gender 
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Figure S17: Forest plot for the subgroup analysis of depressive symptoms by electronics usage 
 

Figure S18: Forest plot for the subgroup analysis of anxiety symptoms by electronics usage 
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