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Appendix S1: Search strategy to identify studies reporting the prevalence of scoliosis in children and adolescents.

Database Search terms

MEDLINE

1. exp Scoliosis/

2. Spinal Curvature.mp.

3. Vertebral lateral curvature.mp.
4. Spinal deviation.mp.

5. Curvature deformity.mp.

6. or/1-5

7. exp adolescent/

8. (child or infant or childhood disease*).ti,ab,kf. or (adolescen* or babies or baby or boy? or boyhood or girlhood or child* or
girl? or infan* or juvenil* or kid? or minors or minors* or neonat* or neo-nat* or newborn* or new-born* or paediatric* or
peadiatric* or pediatric* or perinat™ or preschool* or puber* or pubescen* or school* or teen* or toddler? or underage? or
under-age? or youth*).ti,ab,kf. or (pediatric* or paediatric* or infan* or child*or adolescen* or young).jn,jw or (pediatric* or

paediatric* or infan* or child*or adolescen* or young).in

9. Tor8

10. 6 and 9

11. exp Incidence/

12. Prevalence.mp.

13. morbidity.mp.

14. occurrence*.mp.

15. epidemiolog*.mp.

16. exp Risk Factors/

17. predictor.mp.

18. or/11-17

19. limit 18 to abstracts

20. 10 and 19

21. exp animals/ not humans.sh.

22. 20 not 21
EMBASE

1. exp Scoliosis/

2. Spinal Curvature.mp.




7.
8.

. Vertebral lateral curvature.mp.

Spinal deviation.mp.

. Curvature deformity.mp.

or/1-5

exp adolescent/

(child or infant or childhood disease*).ti,ab,kf. or (adolescen* or babies or baby or boy? or boyhood or girlhood or child* or

girl? or infan* or juvenil* or kid? or minors or minors* or neonat* or neo-nat* or newborn* or new-born* or paediatric* or

peadiatric* or pediatric* or perinat* or preschool* or puber* or pubescen* or school* or teen* or toddler? or underage? or

under-age? or youth*).ti,ab,kf. or (pediatric* or paediatric* or infan* or child*or adolescen* or young).jn,jw or (pediatric* or

paediatric* or infan* or child*or adolescen* or young).in

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

7or8
6 and 9
exp incidence/
Prevalence.mp.
morbidity.mp.
occurrence*.mp.
epidemiolog*.mp.
exp Risk Factors/
predictor.mp.
or/11-17
limit 18 to abstracts
10 and 19
animal.mp. or *animal/

20 not 21

Web of Science

19.

18.

17.

16.

15.

14.

#17 not #18

TS=(animal*)

#8 and #16

#9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15
TS=(predictor*)

TS=(Risk Factor*)




13. TS=(epidemiolog*)
12. TS=(occurrence*)
11. TS=(morbidity)
10. TS=(Prevalence)
9. TS=(incidence)

8. #6 and #7

7. TS=(adolescent or child or infant or infant disease* or childhood disease* or adolescen™® or babies or baby or boy? or
boyhood or girlhood or child* or girl? or infan* or juvenil* or kid? or minors or minors* or neonat* or neo-nat* or newborn*
or new-born* or paediatric* or peadiatric* or pediatric* or perinat® or preschool* or puber* or pubescen* or school* or teen*
or toddler? or underage? or under-age? or youth* or pediatric* or paediatric* or infan* or child*or adolescen* or young or

pediatric* or paediatric* or infan* or child*or adolescen* or young)

6. #1 or #2 or #3 or #4 or #5
5. TS=(Curvature deformity)
4. TS=(Spinal deviation)
3. TS=(Vertebral lateral curvature)
2. TS=(Spinal Curvature)
1. TS=(scoliosis)

Global Index Medicus
(((incidence) OR (prevalence) OR (morbidity) OR (occurrence*) OR (epidemiolog*) OR (risk Factor*) OR (predictor*)) AND
(((scoliosis) OR (spinal curvature) OR (vertebral lateral curvature) OR (spinal deviation) OR (curvature deformity)) AND
(adolescent OR child OR infant OR infant disease* OR childhood disease* OR adolescen* OR babies OR baby OR boy? OR
boyhood OR girlhood OR child* OR girl? OR infan* OR juvenil* OR kid? OR minors OR minors* OR neonat* OR neo-nat*
OR newborn* OR new-born* OR paediatric* OR peadiatric* OR pediatric* OR perinat* OR preschool* OR puber* OR
pubescen* OR school* OR teen* OR toddler? OR underage? OR under-age? OR youth* OR pediatric* OR paediatric* OR
infan* OR child*or adolescen* OR young OR pediatric* OR paediatric* OR infan* OR child*or adolescen* OR young))) NOT
(animal*)

China Knowledge Resource Integrated Database

L (EE=FHNE) or (RRM=HHZ 57 7) or (RAM=HHMNN) or (FRAM="HHEH )

N

(L= D4E) or (Fi Kffi=)LIE) or (R R AM=rh/h3E)

W

(FERE=FIRR) or (Fe KM= ) or (Fe RI=IAT 7 5%)
4. EW=fERr KR

5. 1and 2 and 3 and 4




6. K=
7. 5not 6

Wanfang Data Information
(CCEM: FHMZD OR GEABSCH: FHZMFE or FHM™N or HHMIE)) AND ((F#
(RAAEREW: JLE or /NEAD) AND ((ER: KHFE or ERIFZE) OR GEAZBIC: FIRE or WATH
¥))) NOT (GRAECREE: 3h¥))

: HHE) OR

Weipu Database for Chinese Technical Periodicals
(B4 SRR = FE M OR 844 BoC B 1A)="0 A1 25 ith 57 %) OR 44 BB IA =" FE M) OR /844 Bl O B il =HF
FEW J%) AND (44 S0 =7t A4 OR JI4% 56— L H) OR 44 SR Xek =+ /N2 /E)) AND (45 5% =
RIFZE OR 4B R =fa e K %) OR @44 B OCH A=k %) OR J44 BOCH A =47  57))

Chinese biomedical literature service system, SinoMed
(AR5 [ 2 B or AN [ R BB ] or WEAE B [ EL R BE ] or WA RE S R [N B BE]) and ( JLE
[ RE] or F /D AR LR RE] or HR/NSE AR [ 20 RE]) and ("R73 28" [ 25 BB ] or " REI R[4 ZE A BE] or "IRAT I

A 9280 ] or "M DR A D)




Appendix S2: Basic information of the included studies in the research.

Study ID

Chu 2023!

Zeng 20192

Deng 2019°

Ding 2020*

Gao 2004°

He 2016°

Hu 20177

Huang
2011at

Jia 2022°

Ke 201210

Li2011!

Li2010"

Author (s)

Chu, et al.

Zeng, et al.

Deng, et al.

Ding, et al.

Gao, et al.

He, et al.

Hu, et al.

Huang, et al.

Jia, et al.

Ke, et al.

Li, et al.

Li, et al.

Country

China

China

China

China

China

China

China

China

China

China

China

China

WHO

region

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WB

regio

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

Latitu

de

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID

Year of
publicat

ion

2023

2019

2019

2020

2004

2016

2017

2011

2022

2012

2011

2010

Year of

investigation

2021.9-12

2017.9-2019.
3

2018.2-10

2019.9-11

2002.6-2003.
12

2015.5

2015.9-2017.
6
2007.11-200
9.7

2019

2009.6-2011.
9
1997.10-200
9.10

2005.2-12

Stu

dy

typ
(9

1

Sample

source

school

school

school

school

school

school

school

school

school

school

school

school

Sample

size

4180

104088

5126

18518

8652

21415

19870

28892

7304

18798

44058

11310

Age

range

(years

)

NR

7-18

12-17

12-16

7-15

10-18

12-18

7-20

NR

7-15

NR

7-15

Femal

e (%)

47.72

43.76

46.45

49.69

49.20

46.34

40.31

NR

48.30

48.70

NR

46.79

Number

of trunk

asymme
try

cases

334

3426

141

303

93

NR

268

NR

659

213

NR

162

Numb
er of
Idiop
athic
scolio

sis

cases

NR

480

107

207

63

154

143

NR

NR

150

NR

134

Numb
er of
scolios
is

cases

101

534

123

234

65

154

151

199

132

156

134

137




Li2001"

Liu 2024

Lu 2010%

Ma 20151

Ma 19957
Meng 200318

Miu 2017

Ren 201420

Shen 2019%!

Wang 201322
Wen 202133
Wu 202124

Yu 1995%
Yu 2023%

Yu 2014?%

Zhang 2008%8

Zhang 2011%
Zhang
2023a3°

Zhang 20173!

Li, et al.

Liu, et al.

Lu, et al.

Ma, et al.

Ma, et al.
Meng, et al.

Miu, et al.

Ren, et al.

Shen, et al.

Wang, et al.
Wen, et al.
Whu, et al.

Yu, et al.
Yu, et al.

Yu, et al.

Zhang, et al.
Zhang, et al.

Zhang, et al.

Zhang, et al.

China

China

China

China

China

China

China

China

China

China

China

China

China
China

China

China

China

China

China

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR

WPR
WPR

WPR

WPR

WPR

WPR

WPR

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

UMIC
UMIC

UMIC

UMIC

UMIC

UMIC

UMIC

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID

MID
MID

MID

MID

MID

MID

MID

2001

2024

2010

2015

1995

2003

2017

2014

2019

2013

2021

2021

1995
2023

2014

2008

2011

2023

2017

1996.10-199
7.11

2022.3-7

2007.4-20009.

5

2012.5-2013.

4
1992.12-199
3.7
1997-1999

2015.9-12

2012.9-2013.

12
2017.10-201
8.5

2010.9-2011.

12
2020.10-12

2019.1

1990-1992
2021

2012.3-2014.

6

2002.9-2005.

3
NR

2020.1-2022.

12

2015.3-2016.

3

school

school

school

school

school

school

school

school

school

school

school

school

school

school

school

school

school

school

school

33798

2274

17525

6952

24130

NR

67322

17348

15038

18154

36728

1574

8263
1674

29532

21112

1260

27926

41258

7-15

10-16

7-15

10-16

7-18

7-17

10-17

7-17

13-16

7-17
6-16
6-18

7-18

7-18

7-13

7-15

12-18

47.80

52.20

48.55

46.06

48.00

48.97

45.21

43.80

47.10

48.68

48.48

49.43

46.76
48.33

46.88

46.31

50.00

47.06

46.04

453

NR

413

NR

665

315

2202

NR

435

191

827

NR

285
NR

420

305

15

NR

NR

350

NR

311

88

313

225

195

89

187

NR

NR

110

NR
NR

NR

153

NR

NR

1238

361

61

335

NR

347

251

200

NR

187

112

44

NR

158
113

250

158

10

1067

1243




Zheng 2016*

Zhou 20233

Zhu 20213

Zhu 2017

Zou 202236

Bondar
202137

Cai 20213

Carcamo
20233
Chan 1986

Souza 2013%!

Dohnert
20084
Guo 2017%
Yang 2022b*
Etemadifar
2020%
Jenyo 20054
Hu 20224
Karachalios
19994
An2015%
Kim 2020

Komang-Agu
ng 2017°!

Zheng, et al.

Zhou, et al.

Zhu, et al.

Zhu, et al.

Zou, et al.

Bondar, et

al.
Cai, et al.

Carcamo, et
al.

Chan, et al.
Souza, et al.

Dohnert, et
al.
Guo, et al.
Yang, et al.
Etemadifar,
et al.
Jenyo, et al.
Hu, et al.
Karachalios,
et al.
An, et al.
Kim, et al.
Komang-Ag

ung, et al.

China

China

China

China

China

America

China

Chile
Australia

Brazil

Brazil

China
China

Iran

Nigeria
China

Greece

Korea

Korea

Indonesia

WPR

WPR

WPR

WPR

WPR

AMR

WPR

WPR

WPR

AMR

AMR

WPR
WPR

EMR

AFR
WPR

EUR

WPR
WPR

SEAR

UMIC

UMIC

UMIC

UMIC

UMIC

HIC

UMIC

UMIC

HIC

HIC

HIC

UMIC
UMIC

UMIC

LMIC
UMIC

UMIC

HIC
HIC

UMIC

MID

MID

MID

MID

MID

MID

MID

MID

LOW

LOW

LOW

MID
MID

MID

LOW
MID

MID

MID
MID

LOW

2016

2023

2021

2017

2022

2021

2021

2023

1986

2013

2008

2017
2022

2020

2005
2022

1999

2015
2020

2017

2014.4-6

2019.2-2023.
2
2020.9-12

2014

2019

2013

2018

2015-2016

1982-1983

2012

2005.3-07

2015
NR

2014-2015

NR
2019

1987

2002-2011
2016

2010

1

1

1

1

1

1

1

school
commun
ity

school

school

school

database

school

school
school

school

school

school

school
school

school

school
school

school

database

school

11024

12255

146362

4173

2568

937254

5497

1200

3660

418

314

5327
2538

3018

410
10731

2700

413351
16613

784

6-13

7-18

6-19

15-16

NR

NR

6-12

10-18

NR

10-14

9-16

11-13
NR

10-14

9-14
11-15

8-16

10-11
NR

9-16

46.41

45.45

NR

49.65

47.35

48.90

45.10

54.92

48.30

52.39

45.54

48.41
61.10

50.13

53.66
48.58

NR

43.53
48.64

59.80

282

241

1308

NR

NR

NR

338

98

144

31

NR

520
NR

335

30
462

421

6937
NR

50

11

NR

760

NR

NR

1893

338

46

NR

18

10

NR
1269

19

NR
214

NR

1584
434

23

NR

177

NR

327

93

NR

NR

NR

71

NR

28

102
NR

NR

NR

32

NR
NR

NR
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Smyrnis
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Yan 2020%
Zhou 2022%

Yilmaz
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Zhu 2023%
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Sweden

Saudi
Arabia

Malaysia
India

China

Greece
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China
China

Korea

Japan
China
Brazil

Brazil

SEAR

EUR

WPR

EUR

EUR

EUR

EMR

SEAR
SEAR
WPR

EUR

AMR

EUR

WPR
WPR

WPR

WPR

WPR

AMR

AMR

UMIC

HIC

UMIC

HIC

HIC

HIC

HIC
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UMIC

HIC

HIC

HIC

UMIC
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HIC

HIC
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MID
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MID

MID
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MID

MID

MID

MID

MID
MID

MID

MID

MID

LOW
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2018

2019

2011

1982

1984
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1992

2021
2020
2010

1997

1978

2014

2022
2024

2021

2000

2018

2021

2018

2011-2015

1991-1992,
2001-2002

2003-2007

1971-1980

1973-1980

1971-1980

NR

NR
2018
2006-2009

1990-1992

1974-1976

NR

2019
2018-2020

2011-2015

1993-1995

2016

2017-2019

NR

2

2

school

database

school

school

school

school

school

school
school

school

school

school

school

school

school

database

school

school

school

school

34638

14062

255875

30031

2206

17181

1147

374
600
12257

24184

30021

966

45547

78853

369845
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3299

3483

520

2562

11-12

10-11

11-14

7-15

10-14

7-16

11-13

10-12
10-13
7-16

6-12

12-14

10-16

6-17
7-18

0-19

NR

9-15

10-16

10-14

NR

NR

49.57

49.78

50.41

49.29

100.00

100.00
100.00
48.40

42.50

NR

54.76

47.95
51.32

48.17

51.69

48.41

NR

58.16

374

NR

3424

108

265

NR

40

21
24
NR

2049

1744

147

1766
4647

NR

NR

265

51

126

NR

NR

NR

NR

NR

NR

29

NR
NR
38

NR

NR

NR

NR
NR
14816

NR

NR

16

NR

132

232

2225

NR

NR

327

NR

NR
NR
41

360

584

NR

NR
NR

NR

106

NR

NR

37
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Du 20107
Sun 202129
Jian 2024206
Wen
20216277
Yang 2020%%8
Huang
2016%%
Li 2017b21°
Pin 1985%!!
Du 2016%2
Nie 2017213
Li 1999¢%4
Liang 20052'3
Tang
2011b%!6
Wang
1998217
Burwell
1983213
Dickson
1983219
Rocha
2012%20
Pereira
2005%2!
Penha
2005%22
Bertolini
1997223

Du, et al.
Sun, et al.

Jian, et al.
Wen, et al.
Yang, et al.
Huang, et al.

Li, et al.
Pin, et al.
Du, et al.
Nie, et al.
Li, et al.

Liang, et al.

Tang, et al.

Wang, et al.

Burwell, et
al.
Dickson, et

al.

Rocha, et al.

Pereira, et al.

Penha, et al.

Bertolini, et

al.
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China
China
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China
China

China
China
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WPR

WPR
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UMIC
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LOW
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2021
2024
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2011
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1983
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2005
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1997

2020
2023
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NR

2015

2014

1983
2012-2013
2013-2016
1997-1998
2003-2004

NR

2020
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NR

NR

NR

NR

NR

NR

—_ = e e e

school
school

school
school
school
school

school
school
school
school
school

school

school

school

school
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school

school

school

school

2121
6395
8176

595057

13786

14326

8165
6824
3100
21859
8210
40579

2121

7964

636

5303

228

143

132

200

NR
NR
7-18

NR

3-10

6-15
6-17
NR
7-12
4-7
6-15

NR

10-14

8-15

10-14

12

10-15

7-10

11-14

48.14
40.34
48.81

45.40
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49.53

48.54
49.05
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47.90
49.30
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48.14

56.94
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49.27

64.47

72.03
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59.50

NR
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1021

21844

217

236
790
442
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73
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NR
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NR

NR

NR

NR
167
NR
NR
74
67

NR

NR

NR
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NR

NR

69
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NR

NR

NR

29
171
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59
NR
72

50

39

150

NR

NR

NR
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Noll 201222 Noll, et al. Brazil AMR UMIC LOW 2012 2011 1 school 65 11-16 NR 41 NR NR
Liu 2021%% Liu, et al. China WPR UMIC MID 2021 2020 1 school 3248 9-19 50.74 327 NR NR
Yawn .
1999226 Yawn, etal.  America AMR HIC MID 1999 NR 1 school 3248 9-19 50.74 327 NR NR
Singh 2022227 Singh, et al. India SEAR LMIC LOW 2022 NR 1 school 2245 NR NR NR NR 41
Goldberg Goldberg, et .
1995228 | America  AMR HIC MID 1995 1986-1987 1 school 5518 12-16 NR NR 24 NR
al.
Adobor Adobor, et
2011220 | Norway EUR HIC HIC 2011 NR 1 school 8686 NR 100.00 61 NR 33
al.
Lonsete Lonsete, et .
1976230 | America  AMR HIC MID 1976 1974-1975 1 school 4000 12 NR 60 NR 22
al.
Donald Donald, et .
19812 | America  AMR HIC MID 1981 1973-1977 1 school 483578 NR NR 40575 NR 5235
al.
Liston . . commun
1981252 Liston, etal.  Australia ~ WPR HIC LOW 1981 1977-1979 1 i 8393 5-10 91.05 273 NR 168
1y
Zaina 2013233 Zaina,et al. Italy EUR HIC MID 2013 NR 3 school NR NR NR NR 100% NR
Kesak-Ursic  Kesak-Ursic, .
Croatia EUR HIC MID 2021 NR 3 school 200 NR NR 6-18 NR NR
20212 et al.
Krze$niak Krzeéniak,et
500225 | Poland EUR HIC MID 2022 2018-2019 3 school 208 NR NR 7-18 NR NR
al.
Laskowska  Laskowska,e 88.75
Poland EUR HIC MID 2019 NR 3 school 80 NR NR 8-18 NR
2019236 tal. %
Lee 2005%7 Lee,et al. China WPR UMIC MID 2005 NR 3 school 898 NR NR 11-16 100% NR
Tam 2016238 Tam,et al. China WPR  UMIC MID 2016 NR 3 school 264 NR NR 12-14 100% NR
Pjanic o ) 70.92
20247 Pjanic,et al. Serbia EUR UMIC MID 2024 NR 3 school 141 NR NR 7-18 o NR
(1)

Note: Study type, 1 = cross-sectional study, 2 = cohort study, 3 = case-control study, NR, not reported; WHO, World Health Organization; AFR, African Region;
AMR, Region of the Americas;, SEAR, South-East Asia Region; EUR, European Region; EMR, Eastern Mediterranean Region;, WPR, Western Pacific Region, WB,
World Bank,; HIC, high-income countries;, LMIC, low- and middle-income countries; UMIC, upper middle-income countries.
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Appendix S3: ROB assessment.
S3.1 ROB assessment for the quality of studies reporting prevalence data in JBI Seale.

Study ID C1 C2 C3 C4 C5 Cé C7 C8 C9 Quality Score
Zeng 20192 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Ding 2020* Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Gao 2004° Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

He 2016° Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Hu 20177 Yes Yes Yes Yes Yes Yes Yes Unclear Yes 8

Huang 2011a® Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Ke 201210 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Li2011" Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Li2010" Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Li2001"3 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Lu 2010 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Ma 2015'° Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Ma 19957 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Meng 20033 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Miu 2017" Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Ren 2014?° Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Wang 201322 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Wen 202123 Yes Yes Yes Yes Unclear Yes Unclear Unclear Yes 6

Yu 19952 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Yu 20147 No Yes Yes Yes Unclear Yes Unclear Unclear Unclear 4
Zhang 20088 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Zhang 2011%° Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Zhang 20173! Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Zhu 20213 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Zhu 20173 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Carcamo 2023% Yes Yes No Yes Unclear Yes Yes Yes Unclear 6
Chan 1986 Yes Yes Yes Yes Yes Yes Yes Yes Yes 9
Souza 20134 Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Dohnert 2008+ Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Guo 20174 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Jenyo 20054 Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Karachalios 199948 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
An 2015% Yes Yes Yes Yes Unclear Yes Yes Yes Unclear 7
Komang-Agung 20175 Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Kunakornsawat 201752 Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Park 2006 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Nussinovitch 20023 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Ostojic 20063 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Pruijs 1996%7 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5
Yamamoto 2015%° Yes Yes Yes Yes Yes Yes Unclear Unclear Unclear 6
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Smyrnis 2015°! Yes Yes No Yes Unclear Yes Unclear Unclear Unclear

Stirling 1996% Yes Yes Yes Yes Yes Yes Unclear Unclear Yes
Ugras 2010% Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear
Yilmaz 2020 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear
Aulisa 20197 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear
Arti 20057! Yes Yes No Yes Unclear Yes Unclear Unclear Unclear
Zhou 19847 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Zhou 20087 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Cheng 20067 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear
Pu 202278 Yes Yes Yes Yes Unclear No Yes Yes Unclear
Li 1999a% Yes Unclear No Yes Unclear No Yes Unclear  Unclear
Deepak 2017% Yes Unclear Yes Yes Yes Yes Unclear Unclear Unclear
Glavas 20238% Yes Unclear Yes Yes Unclear Yes Unclear Yes Unclear
Lee 2014% Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
LevRan 2013% Yes Yes Yes Yes Yes No  Unclear Yes Yes
Natasa 2006°! Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Sacco 2019% Yes Unclear No Yes Unclear No  Unclear Yes Unclear
Vazquez-Lazarte 2020%* Yes Unclear No Yes Unclear No  Unclear Yes Unclear
Se-11 1980% Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Li 2023a!% Yes Yes Yes Yes Unclear No Yes Yes Unclear
Li 2021'0 Yes Unclear No Yes Unclear No  Unclear Yes Unclear
Liu 2001104 Yes Unclear Yes Yes Unclear No Yes Unclear  Unclear
Liu 200210 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Liu 2011106 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Meng 2018!%7 Yes Yes Yes Yes Unclear No  Unclear Yes Unclear
Qiao 2022108 Yes Yes Yes Yes Unclear No  Unclear Yes Unclear
Qiu 20221 Yes  Unclear Yes Yes Unclear Yes Yes Yes Unclear
Ren 2021110 Yes Yes No Yes Unclear No  Unclear Unclear Unclear
Sun 2009!!! Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Tang 2011!12 Yes Unclear Yes Yes Unclear No Unclear Unclear Unclear
Heine 198113 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Bunnell 1993!14 Yes Unclear No Yes Unclear No Yes Unclear  Unclear
AlDaajani 202113 Yes Yes Yes Yes Unclear No  Unclear Yes Unclear
Ibisoglu 20127 Yes Yes Yes Yes Unclear No Unclear Unclear Unclear
Nery 201018 Yes Unclear No Yes Unclear No  Unclear Yes Unclear
Wang 2022a!%3 Yes Unclear Yes Yes Unclear No Yes Yes Unclear
Wang 2018b'? Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear
Wang 1996126 Yes Yes Yes Yes Yes Yes Unclear Unclear Yes
Wei 20231%° Yes Unclear Yes Yes Unclear Yes Unclear Yes Unclear
Xia 2019130 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Yes
Zhang 2003134 Yes Yes Yes Yes Unclear No  Unclear Yes Unclear
Zhao 202213 Yes Unclear Yes Yes Unclear No Yes Unclear  Unclear
Zhao 1996!3¢ Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear
Zhao 201437 Yes Unclear Yes Yes Unclear Yes Yes Unclear  Unclear
Brooks 19754 Yes Unclear Yes Yes Unclear Yes Unclear Yes Unclear
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Ortega 2008

Tanchev 1996142

Soucacos 1997143

Smyrnis 197914

Kansu 2009145

Kuru Colak 2015146

Grivas 20024
Mittal 1987148
Moaleja 20184
He 2018!3
Huang 2011b'>*
Ke 2015'%
Li 2022b'7
Jiang 1994158
Li2017%°
Li 1999b!°
Serbescu 2007'¢!

SantistebanRobles 2011162

Misawa 2015163

TristanchoBar6 2019164

Suh 2011'¢7
Group 2005'%°
Zeng 2006'7°
Chen 2016'7!
Chen 2012!7
Chen 202373
Chen 2022!74
Di 202077
Dong 2009'78
Du 2018'7°
Duan 202380
Gao 202381
Kapoor 200882
Morais 198583
Ramli 20188
Willner 1982a!%
Willner 1982b!%°
Abo-Bakr 199210
Baba 2020'2
Chen 2010'%

Koukourakis 1997194

Rogala 1978!%
Yuan 202498
Du 20102%
Yang 2020208

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Unclear
Unclear
Yes
Unclear
Yes
Unclear
Unclear
Unclear
Unclear
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Yes
Unclear
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Yes
Unclear
Yes
Unclear
Unclear
Yes
Yes
Unclear
Yes
Unclear
Yes

Unclear

Yes
Unclear
Yes
No
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear

Unclear

Yes
Yes
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Yes
Unclear
Unclear
Unclear
Yes
Yes
Unclear
Unclear
Unclear
Yes
Unclear
Yes
Unclear
Unclear
Yes
Unclear
Yes
Yes
Unclear
Unclear
Yes
Yes
Yes
Unclear
Yes
Yes
Unclear
Yes
Unclear

Unclear

Yes
Unclear
Yes
Unclear
Yes
Unclear
Unclear
Unclear
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Yes
Unclear
Unclear
Yes
Yes
Yes
Unclear
Unclear
Unclear
Yes
Unclear
Yes
Yes
Yes
Unclear
Unclear
Unclear
Yes
Yes
Yes
Yes
Unclear
Unclear
Yes
Yes
Unclear
Unclear
Unclear
Yes
Yes

Unclear

Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
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Huang 2016%% Yes Yes Yes Yes Unclear No Yes Yes Unclear 6
Li 2017b210 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear 7
Pin 198521 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6
Du 201622 Yes Unclear Yes Yes Unclear Yes Yes Yes Unclear 6
Nie 2017313 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear 7
Li 1999¢c214 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Liang 2005%'3 Yes Yes Yes Yes Unclear Yes Yes Unclear  Unclear 6

Wang 1998217 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Burwell 1983218 Yes Yes No Yes Unclear Yes Unclear Unclear Unclear 4
Dickson 1983219 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear 7
Penha 2005%22 Yes Yes No Yes Unclear No Unclear Unclear Unclear 3
Yawn 1999226 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear 7
Goldberg 1995228 Yes Unclear Yes Yes Unclear Yes Unclear Unclear Unclear 4
Adobor 20112% Yes Unclear Yes Yes Unclear Yes Yes Yes Unclear 6
Lonsete 197623 Yes Unclear Yes Yes Unclear Yes Unclear Yes Unclear 5

Donald 1981331 Yes Unclear Yes Yes Unclear Yes Yes Unclear  Unclear 5

Liston 1981232 Yes Unclear Yes Yes Unclear No Yes Unclear  Unclear 4

Owada 19827 Yes Yes Yes Yes Unclear Yes Unclear Unclear Unclear 5

Noll 2012224 Yes Unclear No Yes Unclear No  Unclear Yes Unclear 3

Note: JBI, Joanna Briggs Institute; C1.Was the sample frame appropriate to address the target population? C2.Were study
participants recruited in an appropriate way? C3. Was the sample size adequate? C4. Were the study subjects and setting
described in detail? C5. Was data analysis conducted with sufficient coverage of the identified sample? C6. Were valid
methods used for the identification of the condition? C7. Was the condition measured in a standard, reliable way for all
participants? C8. Was there appropriate statistical analysis? C9. Was the response rate adequate, and if not, was the low
response rate managed appropriately?
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S3.2 ROB assessment for the quality of included analytical cross sectional studies in JBI Seale.

Study ID

Chu 2023!
Deng 20193
Jia 2022°
Liu 2024
Shen 2019%!
Wu 20212
Yu 202326
Zhang 2023a3°
Zheng 2016
Zhou 20233
Zou 20223¢
Bondar 202137
Cai 202138
Etemadifar 2020%
Hu 20224
Kim 2020%°
Ravi 20198
Sato 2011%°
Zhou 2022
Yong 2009
Zheng 201774
Huang 20237
Li 2022a8!
Zou 2021%
Zhang 2023b%3
Birgani 2006%
Freire 2008%7
Li 2020100
Santo 201116
Sanchez 2010'"°
Safikhani 2006'?°
Ciaccia 20172
Petrovic 201222
Wang 2018a'?*
Wang 2022b'?7
Wang 2007'28
Yang 2022a'3!
Yu 201032
Zhang 2023¢'3?
Zhao 202213
Assiri 2019138
Scaturro 202130

C1

C2

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

C3

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

c4

Cs

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Co

Yes
Yes
Unclear
Yes
Unclear
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Yes
Yes
Yes
Unclear
Unclear
Unclear
Yes
Unclear
Yes
Yes
Yes

Cc7

Yes
Yes
Unclear
Unclear
Unclear
Yes
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Yes
Unclear
Unclear
Unclear
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Yes
Unclear
Yes
Yes
Yes
Unclear
Yes
Unclear

Unclear

C8

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Unclear
Unclear
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Unclear
Yes
Yes
Yes
Yes
Yes
Yes

Quality Score
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Guo 202351 Yes Yes Yes No Yes Yes Yes Yes 7
Hai 2021'2 Yes Yes  Yes No Yes Yes Unclear Yes 6
Li 2023b'3¢ Yes Yes Yes No Yes Yes Unclear Yes 6
Baroni 2015'6° Yes Yes Yes No Yes Yes Yes Yes 7
Gashaw 202116 Yes Yes Yes No Yes Yes Yes Yes 7
Wong 200568 Yes Yes Yes  Yes Yes Unclear Unclear Unclear 5
Chen 20217 Yes Yes  Yes No Yes Yes Unclear Yes 6
Din 20211 Yes Yes  Yes No Yes Unclear Yes Yes 6
Minghelli 20141°¢ Yes Yes Yes No Yes Unclear Unclear Yes 5
Zou 2022b'7 Yes Yes  Yes No Yes Yes Yes Yes 7
Sung 2021'% No Yes Yes  Yes Yes Unclear Unclear Yes 5
Sugita 20002% Unclear  Yes Yes  Yes Yes Unclear Yes Yes 6
Wei 2018%! Yes Yes Yes No Yes Unclear Yes Yes 6
Dantas 202120 Yes Yes Yes  Yes Yes Unclear Yes Yes 7
Penha 2018%%3 Yes Yes Yes  Yes Yes Yes Unclear Yes 7
Sun 20212% Yes Yes Yes No Yes Yes Yes Yes 7
Jian 2024206 Yes Yes Yes No Yes Unclear Yes Yes 6
Wen 2021b2%7 Yes Yes Yes No Yes Unclear Yes Yes 6
Tang 2011b%'¢ Yes Yes Yes  Yes Yes Unclear Yes Yes 7
Rocha 2012720 Yes Yes Yes No Yes Unclear Unclear Yes 5
Pereira 2005%%! Yes Yes Yes No Yes Unclear Unclear Unclear 4
Bertolini 1997723 Yes Yes Yes No Yes Unclear Unclear Yes 5
Liu 20212% No Yes Yes No Yes Unclear Yes Yes 5
Singh 202227 Yes Yes Yes  Yes Yes Unclear Yes Yes 7

Note: JBI, Joanna Briggs Institute; C1.Were the criteria for inclusion in the sample clearly defined C2.Were the study
subjects and the setting described in detail? C3. Was the exposure measured in a valid and reliable way? C4. Were
objective, standard criteria used for measurement of the condition? C5. Were confounding factors identified? C6. Were
strategies to deal with confounding factors stated? C7. Were the outcomes measured in a valid and reliable way? CS8. Was
appropriate statistical analysis used?
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S3.3 ROB assessment for the quality of included case control studies in NOS Seale.

Study ID C1 C2 C3 C4 C5 Co6
Krzes$niak 202223
Yang 2022b*
Laskowska 201923
Lee 200527
McMaster 20153
Pjanic 2024%°
Tam 201673
Yan 2020%
Zaina 2013233
Zhang 20218
Zhu 2023%°
Kesak-Ursic 202123
Willner 1984b!88

Deng 2016'7° 0 1 0 6

@
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@
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=

Quality Score
6
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Note: NOS, Newcastle-ottawa quality assessment scale; Cl. Is the case definition adequate? C2. Representativeness of the
cases. C3. Selection of Controls. C4. Definition of Controls. C5. study controls for the most important factor. C6. study
controls for any additional factor. C7. Ascertainment of exposure. C8. Same method of ascertainment for cases and
controls. C9. Non-Response rate.

S3.4 ROB assessment for the quality of included cohort studies in NOS Seale.

Study ID C1 C2 C3 C4 C5 Cé C7 C8 Cc9 Quality Score

Tobias 2019183 1 1 1 1 1 0 1 1 0 7
Ueno 2011186 1 1 1 1 1 0 1 1 1 8
Liu 2003103 1 1 1 0 1 0 1 0 1 6
Robitaille 1984°2 1 1 1 0 1 0 1 0 1 6
Dickson 198086 1 1 1 0 1 0 1 1 0 6
Nissinen 199372 1 1 1 0 1 0 1 0 1 6

Note: NOS, Newcastle-ottawa quality assessment scale; C1l. Representativeness of the exposed cohort. C2. Selection of
the non exposed cohort. C3. Ascertainment of exposure. C4. Demonstration that outcome of interest was not present at
start of study. C5. study controls for the most important factor. C6. study controls for any additional factor. C7.
Assessment of outcome. C8. Was follow-up long enough for outcomes to occur. C9. Adequacy of follow up of cohorts.
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Appendix S4: Reported prevalence of suspected scoliosis in children and adolescents in 39 countries with available data.

S4.1 Prevalence of suspected scoliosis in children and adolescents in 39 countries.

Country No. of No. of Case of suspected scoliosis  Prevalence of suspected scoliosis in children
articles participants in children and adolescents and adolescents (%, 95%CI)
Overall 186 7933594 317160 5.80[4.83; 6.86]
Australia 2 51055 1004 2.76 [1.06; 5.22]
Bosnia and
. 1 2517 298 11.84 [10.60; 13.17]
Herzegovina
Brazil 13 10488 1312 22.61 [11.47;36.17]
Bulgaria 1 4800 57 1.19 [0.90; 1.54]
Canada 3 66089 6062 10.21 [5.71; 15.82]
Chile 1 1200 98 8.17 [6.68; 9.86]
China 93 4526966 143901 3.70[3.07; 4.37]
Colombia 1 387 160 41.34 [36.39; 46.43]
Croatia 1 18216 1053 5.78 [5.45; 6.13]
Ecuador 1 7943 83 1.04 [0.83; 1.29]
Ethiopia 1 1905 62 3.25[2.50; 4.15]
Finland 1 896 174 19.42[16.88;22.16]
Greece 5 116318 8897 9.80[7.23; 12.73]
India 3 7100 352 4.94 [4.44; 5.46]
Indonesia 1 784 50 6.38[4.77; 8.32]
Iran 5 5714 483 7.71 [4.17;12.20]
Israel 1 24846 69 0.28 [0.22; 0.35]
Italy 3 10457 307 6.68 [1.22; 15.95]
Japan 3 368884 6079 2.00[1.34; 2.78]
Korea 6 1611267 85773 4.30 [0.86; 10.16]
Malaysia 3 43978 805 3.3410.99; 6.99]
Malta 1 245 13 5.31[2.86; 8.90]
Netherlands 1 30563 3065 10.03 [9.69; 10.37]
Nigeria 1 410 30 7.32[4.99; 10.28]
Norway 1 4000 60 1.50 [1.15; 1.93]
Peru 1 191 52 27.23 [21.05; 34.12]
Poland 1 191 131 68.59 [61.49; 75.10]
Portugal 1 966 147 15.22[13.01; 17.64]
Russia 1 4038 687 17.01 [15.87; 18.21]
Saudi Arabia 3 226605 1216 5.91[0.00; 21.90]
Serbia 2 14863 1336 7.44 [4.28; 11.37]
Singapore 2 166325 5665 2.75[0.16; 8.32]
Slovakia 1 680 60 8.82[6.80; 11.21]
Spain 3 3889 538 7.36 [0.85; 19.29]
Sweden 3 38701 1316 7.04 [0.38; 20.86]
Thailand 1 1818 162 8.91[7.64;10.32]
Turkey 5 33893 2788 3.26[0.24; 9.54]
England 3 18199 1132 7.23[5.63;9.02]
America 6 506207 41683 6.27 [2.16; 12.29]
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S4.2 Global prevalence distribution of suspected scoliosis in children and adolescents in 39 countries.

Il > 20.00%

I 17.50%-20.00%

I 12.50%-17.50%

¥ 10.00%-12.50%

T 7.50%-10.00%

15.00%-7.50%
2.50% - 5.00%
0.00% - 2.50%
No data

28



S4.3 Forest plot of suspected scoliosis in children and adolescents in 39 countries.
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Appendix S5: Reported prevalence of scoliosis in children and adolescents in 33 countries with available data.

S5.1 Prevalence of scoliosis in children and adolescents in 33 countries.

No. of No. of Case of scoliosis in children Prevalence of scoliosis in children
Country articles participants and adolescents and adolescents (%, 95%CI)
Overall 150 42901789 236437 1.65[1.38; 1.94]
Australia 1 3660 7 2.10[1.66; 2.62]
Bosnia and
. 1 2517 79 3.14 [2.49; 3.90]
Herzegovina
Brazil 5 6919 203 3.83[1.89; 6.41]
Canada 3 66089 1488 2.70[1.40; 4.41]
Chile 1 1200 63 5.25 [4.06; 6.67]
China 79 1760062 27301 1.4211.12; 1.75]
Croatia 1 18216 894 4.91 [4.60; 5.23]
Ecuador 1 7943 4 0.05710.01; 0.13]
Finland 1 896 65 7.25 [5.64;9.15]
Germany 1 1970 56 2.84[2.15; 3.68]
Greece 4 112824 2583 2.5810.90; 5.10]
India 3 34144 126 0.68[0.02; 2.18]
Indonesia 1 784 23 2.93[1.87;4.37]
Iran 3 4098 28 0.58[0.35; 0.86]
Israel 1 2380 39 1.64[1.17;2.23]
Italy 3 10457 226 3.33[0.00; 11.93]
Japan 6 468465 3453 0.9210.33; 1.78]
Korea 7 38610790 187774 1.06 [0.34; 2.15]
Malaysia 2 43604 361 1.2310.02; 4.26]
Netherlands 1 30563 343 1.1211.01; 1.25]
Nigeria 1 410 6 1.46 [0.54; 3.16]
Norway 1 4000 22 0.55710.34; 0.83]
Romania 1 252 42 16.67 [12.28; 21.85]
Russia 1 4038 187 4.63 [4.00; 5.33]
Saudi Arabia 1 1147 29 2.53[1.70; 3.61]
Serbia 1 14634 357 2.4412.20; 2.70]
Singapore 2 166325 1409 0.7410.17; 1.73]
Slovakia 1 680 10 1.470.71; 2.69]
Sweden 1 327 17181 1.90[1.70; 2.12]
Thailand 1 1818 84 4.62[3.70; 5.69]
Turkey 3 22511 419 1.06 [0.22; 2.50]
England 5 37564 515 1.68 [0.89; 2.71]
America 6 1443648 7844 2.06[0.22; 5.68]
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S5.2 Forest plot of scoliosis in children and adolescents in 33 countries.
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Appendix S6: Reported prevalence of scoliosis in children and adolescents in 23 China province with available data.

S6.1 Prevalence of scoliosis in children and adolescents in 23 China province.

Case of scoliosis in children Prevalence of scoliosis in children and

Province No. of articles No. of participants
and adolescents adolescents (%, 95%CI)

Overall 78 1739644 29992 1.65 [1.38; 1.94]
Beijing 104249 1199 1.24 [0.02; 4.34]
Tianjin 2 23301 531 2.20[1.68; 2.79]
Shanghai 7 45221 1930 4.47 [3.03; 6.18]
Guangdong 22 606253 5225 0.92[0.59; 1.31]
Jiangsu 6 200349 2280 0.86 [0.53; 1.27]
Henan 5 207402 2200 1.90 [0.33; 4.71]
Zhejiang 5 55186 1111 2.42[1.06; 4.30]
Hubei 3 16203 351 3.28 [0.98; 6.84]
Fujian 3 74531 545 0.73 [0.67; 0.79]
Shandong 3 29385 1082 1.9510.14; 5.79]
Shaanxi 2 53615 723 1.35[1.23; 1.47]
Shanxi 2 46694 1173 2.4210.73; 5.07]
Sichuan 2 22474 212 1.28 [0.09; 3.78]
Hainan 2 15150 330 2.02[0.70; 4.00]
Hebei 2 101804 8980 4.96 [0.07; 16.86]
Heilongjiang 2 41887 820 1.98 [1.65; 2.34]
Hunan 1 8165 196 2.40[2.08; 2.74]
Gansu 1 36728 350 0.95[0.86; 1.05]
Guizhou 1 17555 251 1.43 [1.26; 1.61]
Inner Mongolia 1 1260 10 0.79[0.37; 1.37]
Jiangxi 1 10119 88 0.87[0.70; 1.06]
Liaoning 1 12257 41 0.33[0.24; 0.45]
Qinghai 1 9856 364 3.69 [3.33; 4.07]
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Study Province  Cases Sample observation:
Province = Beijing
Wang 2018b Beijing 23300 25097 W
Wang 1996 Beijng 90200 21759 ]
Wang 2 eijing 6400 57393 W
Random effects model -
Heterogen 99.9%, ¢
Province = Changsha
Pin 1985 Changsha  196.00 8165
Province = Fujian
He 201 Fujian 15400 21415 H
Zhang 2008 Fujan 15800 21112 H
Zhou 2008 Fujian 23300 32004 W
Random effects model
Heterogen > )
Province = Gansu
Wen 2021 Gansu 35000 36728 W
Province = Guangdong
Zeng 2019 Guangdong ~ 534.00 104088 I
Hu 2017 Guangdong  151.00 19870 I
Huang 2011a Guangdong  199.00 28892 I
Ke 2012 Guangdong ~ 156.00 18798 I
Li 2011 Guangdong  134.00 44058 I
Li2010 Guangdong  137.00 11310
Li 2001 Guangdong ~ 361.00 33798 K
Yu2014 Guangdong ~ 250.00 20532 I
Zhang 2017 Guangdong  1243.00 41258 ]
Cai 2021 Guangdong ~ 338.00 5497 =
Liu 2002 Guangdong ~ 653.00 87546 I
Zhao 2014 Guangdong 175,00 8351
Li2017 Guangdong 126,00 15247 I
Li 19990 Guangdong ~ 120.00 18329 I
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Random offects model =
Heterogen 59
Province = Hubei
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Zhou 2023 Hubei 177.00 12255
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Random offects modol .
Heterogen
Province = Shandong
Zhou 1984 Shandong 1150 4468
Liu 2001 Shandong  135.00 7397 -]
Wei 2023 Shandong  935.00 17520 L]
Random offects modol ——
Heterogen 99.6%, p < 0.01
Province = Shanghai
Chu 2023 Shanghai  202.00 4180 =
2Zhu 2017 Shanghai  327.00 4173 =
Guo 2017 Shanghai  176.00 5327 =
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Xia 2019 Shanghai  256.00 3913 -
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Random offects model -
Heterogen 59.1%, p < 0.01
Province = Tianjin
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Test for subgroup differences: 73, = 759.91,df = 22 (p < 0.01) 0 5 10 15

S6.2 Forest plot of scoliosis in children and adolescents in 23 China province.

Events per 100
s

33

Prevalence (%)

0.79]

095 [0.86; 1.05)

051 [0.47; 0.5
076 [0.64; 0.89
069 [0.60; 0.79
083 [0.71; 0.9
030 [0.25; 0.3
121 [1.02; 142)
1.07 [096; 1.18]
085 [0.75 0.9
301 (285 3.1
6.15 [5.53; 6.80

143 [126; 161

127 [102; 154
295 [260; 3.33]
2,02 [0.70; 4.00]

151 [133; 1.70]

1025 10.46]
4.96 16.86]
2416 [1.95; 2.38]
181 [165 1.98]
198 [1.65; 2.34]

126 [1.11; 143
699 [578; 8.30]
382 [3560; 4.05]
052 [049; 0.56]
020 [0.13; 0.28]
190 [033; 4.71]

268 [206; 3.39)
675 [560; 8.00]
144 [124; 1.66]
328 [0.98; 6.84]

079 [0.37; 1.37]

079 [061; 0.98]

240
051 [041; 0.
128 [0.09; 3.78]

248 [22
191 [163;
220 [1.68; 2.79]

166 [1.31; 2.04]



Appendix S7: Reported prevalence of scoliosis in children and adolescents in different investigation periods with available
data.

S7.1 Prevalence of scoliosis in children and adolescents in different investigation periods.

Case of scoliosis in

Investigation No. of No. of Prevalence of scoliosis in children
Sex children and
periods articles participants and adolescents (%, 95%CI)
adolescents
Before 2000
Overall 44 1186451 15753 1.86 [1.37; 2.42]
Boys 21 232203 1747 0.84 [0.61; 1.10]
Girls 21 230996 3770 1.81[1.22;2.51]
2000-2009
Overall 27 1877026 43715 1.28 [0.71; 2.02]
Boys 19 854485 12218 1.02 [0.38; 1.94]
Girls 19 805595 29579 1.67 [0.81; 2.81]
2010-2019
Overall 48 38687981 160917 1.82[1.34; 2.38]
Boys 37 19963391 65384 0.96 [0.66; 1.31]
Girls 37 18554122 91219 1.96 [1.34; 2.69]
2020 and later
Overall 10 348924 12055 3.02[1.53; 4.99]
Boys 9 105892 2013 1.67 [0.79; 2.86]
Girls 9 97974 2094 2.68 [1.25;4.61]
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S7.2 Forest plot of scoliosis in children and adolescents in different investigation periods
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Appendix S8: Reported prevalence of scoliosis in children and adolescents in different WHO region with available data.

S8.1 Prevalence of scoliosis in children and adolescents in different WHO region.

Who S No. of No. of Case of scoliosis in Prevalence of scoliosis in children
ex
region articles participants children and adolescents and adolescents (%, 95%CI)

African Region

Overall 1 410 6 1.46 [0.54; 3.16]

Boys 1 190 1 0.53 [0.01; 2.90]

Girls 1 220 0 0.00 [0.00; 1.66]
Region of the Americas

Overall 17 1526479 9612 2.54 [1.36; 4.06]

Boys 7 482157 651 2.02[0.61;4.13]

Girls 7 468504 1555 3.16 [1.30; 5.76]
South-East Asia Region

Overall 7 170726 1643 1.35[0.44; 2.75]

Boys 2 13249 23 0.47 [0.00; 2.24]

Girls 2 12911 32 1.32[0.00; 7.93]
European Region

Overall 22 226756 5372 2.88 [1.80; 4.20]

Boys 11 87562 718 1.22[0.26; 2.83]

Girls 11 85562 1907 2.75[1.34; 4.64]
Eastern Mediterranean Region

Overall 7 58348 837 1.22[0.67; 1.93]

Boys 3 11590 127 0.57 [0.06; 1.56]

Girls 3 11732 272 1.24[0.19; 3.14]
Western Pacific Region

Overall 96 40919070 218967 1.35[1.09; 1.64]

Boys 77 20927252 80490 0.82[0.64; 1.01]

Girls 77 19415868 125102 1.62[1.26;2.01]

Note: WHO, World Health Organization.
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S8.2 Forest plot of scoliosis in children and adolescents in different WHO region.
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Appendix S9: Reported prevalence of scoliosis in children and adolescents in different World Bank region with available data.

S9.1 Prevalence of scoliosis in children and adolescents in different World Bank region.

Case of scoliosis in L. i
World Bank No. of No. of . Prevalence of scoliosis in children and
. Sex . .. children and
region articles participants adolescents (%, 95%CI)
adolescents

High-income countries

Overall 48 40999306 207246 1.97[1.39; 2.65]

Boys 28 20862031 75575 0.62 [0.30; 1.05]

Girls 28 19395437 119954 1.85[1.18; 2.67]
Upper middle-income countries

Overall 98 1867929 29059 1.54 [1.24; 1.86]

Boys 71 649368 6298 0.55[0.69; 1.07]

Girls 69 565908 8260 0.46 [0.00; 2.20]
Low- and middle-income countries

Overall 4 34554 132 0.81[0.13; 2.03]

Boys 3 14809 44 1.00 [0.79; 1.23]

Girls 3 14227 47 1.79 [1.38; 2.25]
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S9.2 Forest plot of scoliosis in children and adolescents in different World Bank region.
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Appendix S10: Reported prevalence of scoliosis in children and adolescents in boys and girls aged 6-18 years with available
data.

S10.1 Prevalence of scoliosis in children and adolescents in boys and girls aged 6-18 years.

Case of scoliosis in children Prevalence of scoliosis in children and

Age Sex No. of articles No. of participants
and adolescents adolescents (%, 95%CI)

6 years old

Overall 3 2745 49 1.31[0.00; 5.07]

Boys 3 1355 19 1.04 [0.01; 3.29]

Girls 3 1390 30 1.69 [0.00; 6.81]
7 years old

Overall 14 18558 143 0.511[0.17; 0.99]

Boys 14 10050 66 0.4510.17; 0.84]

Girls 14 8508 77 0.5210.12; 1.14]
8 years old

Overall 14 26035 228 0.5910.20; 1.18]

Boys 14 14151 117 0.61[0.28; 1.06]

Girls 14 11884 111 0.51[0.08; 1.25]
9 years old

Overall 15 29139 247 0.651[0.27; 1.16]

Boys 15 15584 113 0.5310.20; 0.99]

Girls 15 13555 134 0.76 [0.31; 1.37]
10 years old

Overall 16 85166 328 0.70[0.36; 1.15]

Boys 16 44874 133 0.63[0.34; 1.00]

Girls 16 40292 195 0.7510.33; 1.30]
11 years old

Overall 16 88186 423 0.77 [0.37; 1..31]

Boys 16 45803 155 0.61[0.31; 100]

Girls 16 42383 268 0.92 [0.40; 1.64]
12 years old

Overall 18 99889 621 1.10[0.54; 1.85]

Boys 18 52065 209 0.70 [0.44; 1.02]

Girls 18 47824 413 1.45[0.55; 2.74]
13 years old

Overall 18 133915 1111 1.05 [0.80; 1.34]

Boys 18 70186 370 0.73[0.51; 0.98]

Girls 18 63729 751 1.40 [1.09; 1.74]
14 years old

Overall 18 127701 1105 1.10[0.81; 1.44]

Boys 18 66313 422 0.77 [0.53; 1.05]

Girls 18 61388 683 1.45[1.09; 1.86]
15 years old

Overall 18 115369 894 1.15[0.83; 1.51]

Boys 18 60539 388 0.96 [0.67; 1.30]

Girls 18 54830 506 1.30[0.91; 1.75]
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16 years old
Overall
Boys
Girls

17 years old
Overall
Boys
Girls

18 years old
Overall
Boys
Girls
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S10.2 Forest plot of scoliosis in children and adolescents in boys and girls aged 6-18 years
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Appendix S11: The proportion of different aetiological types with available data.

Idiopathic Nonidiopathic
Study ID Confirmed case (n) Study ID
scoliosis scoliosis
Chen 2010'% 41 92.68% 7.32% Lu2010"
Cheng 20067 343 93.59% 6.41% Ma 1995"7
Deng 20193 123 86.99% 13.01% Meng 20038
Ding 2020* 234 88.46% 11.54% Mittal 198748
Dohnert 2008+ 28 35.71% 64.29% Miu 2017"
Dong 2009'78 64 96.88% 3.13% Pin 19852!!
Gao 2004° 65 96.92% 3.08% Scaturro 2021130
He 2016° 154 100.00% 0.00% Shen 2019%!
Hu 20177 151 94.70% 5.30% Smyrnis 2015°!
Ke 20120 156 96.15% 3.85% Wang 19962
Ke 2015'% 166 96.99% 3.01% Wang 2007'28
Kunakornsawat 2017 84 96.43% 3.57% Yilmaz 20209
Li 1999b!6° 112 95.54% 4.46% Zeng 20192
Li 200113 361 96.95% 3.05% Zhang 2008%8
Li 201012 137 97.81% 2.19% Zhang 20173!
Liang 20052' 72 93.06% 6.94% Zhao 201437
Liu 200210 653 96.94% 3.06% Zhou 2022%
Liu 2011106 423 87.00% 13.00%

Confirmed case (n)

335
347
251
32
200
171
47
187
4
231
64
380
534
158
1243
85
364

Idiopathic
scoliosis
92.84%
90.20%
89.64%
21.88%
97.50%
97.66%
100.00%
100.00%
75.00%
87.45%
92.19%
97.11%
89.89%
96.84%
99.60%
95.29%
81.04%

Nonidiopathic
scoliosis
7.16%
9.80%
10.36%
78.13%
2.50%
2.34%
0.00%
0.00%
25.00%
12.55%
7.81%
2.89%
10.11%
3.16%
0.40%
4.71%
18.96%

Note: Nonidiopathic scoliosis, such as congenital, neuromuscular, or miscellaneous scoliosis.
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Appendix S12: The proportion of different Cobb angles with available data.

Study ID 10°-19°(%) 20°-39°(%) =>40°(%) Study ID 10°-19°(%) 20°-39°(%) =>40°(%) Study ID 10°-19°(%) 20°-39°(%) =>40°(%)
Jenyo 20054 100.00 0.00 0.00 Zhao 201437 84.71 12.9 2.35 Yu 2014% 74.80 25.20 0.00
Zhang 20033 100.00 0.00 0.00 Chen 2016'7! 83.06 15.00 1.94 Lee 2014% 74.65 25.35 0.00
Du 2016%2 94.19 5.81 0.00 Li 1999b!6° 83.04 12.50 4.46 Park 2006 73.68 26.32 0.00
Zhang 20173 92.08 7.27 0.65 Ke 201210 82.69 13.46 3.85 Li 2017 73.02 18.25 8.73
Li 1999¢%14 91.89 541 2.70 Grivas 20024 82.22 17.78 0.00 Ugras 2010% 72.73 27.27 0.00
Meng 20038 90.67 8.44 0.89 Xia 2019130 81.82 18.18 0.00 An 2015% 72.55 26.58 0.87
Wang
Du 20187 85.19 14.07 0.74 Zhang 200828 81.65 13.29 5.06 2018512 70.49% 27.87 1.64
) Nussinovitch
Liu 2024 90.16 8.20 1.64 Zhou 20087 79.40 20.17 0.43 200255 69.23 30.77 0.00
Chen 2010'% 68.42 23.68 7.89 Liang 20052!3 79.17 18.06 2.78 Ostojic 2006 89.87 10.13 0.00
Deng 20193 89.43 8.94 1.63 Hu 20177 79.02 18.18 2.80 Wen 20213 68.18 29.55 2.27
Gao 2004° 89.23 9.23 1.54 Ding 2020* 78.63 14.10 7.26 Aulisa 20197 67.69 32.31 0.00
Suh 20111¢7 89.09 10.46 0.44 He 2016° 77.92 22.08 0.00 Yong 2009¢ 67.38 28.87 3.75
) Willner
Li 20013 88.92 8.86 2.22 Zeng 20192 77.53 22.47 0.00 1982159 66.97 27.52 5.50
. Soucacos
Li2010'2 88.32 9.49 2.19 Deepak 2017% 77.01 18.39 4.60 1997143 87.40 11.84 0.77
Kuru Colak
Chu 2023! 88.12 9.90 1.98 Shen 2019%! 77.01 22.99 0.00 2015146 63.64 27.27 9.09
Liu 2002'0 87.14 9.49 3.37 Dong 2009'78 76.56 15.63 7.81 Ke 2015'% 60.25 36.02 3.73
Miu 2017% 86.00 11.50 2.50 Carcamo 2023% 76.09 19.57 4.35 Li 2017p21° 55.17 27.59 17.24
Zhu 20173 85.93 14.07 0.00 Chen 2012'7 75.74 20.59 3.68 Chan 1986 54.93 45.07 0.00
Qiu 2022!% 85.28 13.50 1.23 Donald 1981%3! 75.60 20.24 4.17 Wang 2007'28 52.54 33.90 13.56
Wei 2023'% 75.44 22.81 1.75 Huang 2011a? 50.25 43.22 6.53 Yilmaz 2020 90.51 8.67 0.81
Komang-Agung Kunakornsawat
65.22 21.74 13.04 75.31 24.69 0.00 Glavas 202388 50.00 37.78 12.22
2017%! 2017%?
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Appendix S13: The proportion of different scoliosis curve types with available data.

Study ID

Li 2017b210
Park 2006>*

Brooks
1975140
Lee 2014%

Chu 2023!

Xia 201913
Li 2017"°

Qiu 2022'®

Zhao
2014137
Zhang
2003134
Wong
2005168
Chen
20167
Ostojic
2006%°

Li 1999¢?14

Hu 20177
Liu 2002!0
Yong
2009¢7
Wen 20217

Single curve

Thoracolumbar

72.41%

68.42%

66.67%
60.56%
60.40%

48.48%
45.24%

42.94%

41.98%

41.18%

40.07%

39.44%

39.24%

39.19%

39.16%
39.05%

17.35%

20.93%

Single
curve

Thorax

17.24%

12.28%

8.28%
18.31%
22.77%

30.30%
32.54%

33.13%

35.80%

23.53%

33.33%

32.22%

39.24%

44.59%

31.47%
33.23%

36.31%

32.56%

Single
curve

Lumbar
10.34%

3.51%

13.38%
5.63%
0.99%

9.09%
13.49%

19.02%

19.75%

17.65%

7.87%

21.11%

3.80%

13.51%

19.58%
20.52%

2.42%

20.93%

Double

curve

0.00%

15.79%

11.68%
15.49%
15.84%

12.12%
8.73%

4.91%

2.47%

17.65%

NA

7.22%

17.72%

2.70%

9.79%
7.20%

39.62%

20.93%

Triple

curve
0.00%

0.00%

0.00%
0.00%
0.00%

0.00%
0.00%

0.00%

0.00%

0.00%

NA

0.00%

0.00%

0.00%

0.00%
0.00%

4.29%

4.65%

Study ID

Li 200113
Stirling
1996%2

Meng 20038

Ravi 201938
Willner
1982b!%

Du 20162!2

Chen 2010'%
Grivas
2002147
Donald
1981231

Etemadifar

2020%

Shen 2019%!

Aulisa 201970

Wang 200728

Yilmaz
202056
Mittal 198748
Wang 199626

Liu 2024

He 2016°

Single curve

Thoracolumbar

32.96%

32.89%

32.89%
32.76%
31.19%

30.81%
28.95%

26.70%

27.38%

26.32%

26.20%

26.15%

25.42%

19.02%

21.88%
19.03%

16.39%

14.94%

Sngle
curve

Thorax

28.53%

57.89%

25.78%
50.00%
44.34%

39.53%
28.95%

20.00%

39.29%

15.79%

24.06%

13.85%

32.20%

23.10%

75.00%
58.85%

42.62%

27.92%

single
curve

Lumbar

27.42%

9.21%

21.78%
17.24%
21.41%

19.77%
26.32%

20.00%

19.64%

42.11%

22.99%

24.62%

25.42%

27.17%

3.13%
18.14%

19.67%

18.83%

Double

curve

11.08%

0.00%

19.56%
0.00%
3.06%

9.88%
15.79%

NA

13.69%

15.79%

26.74%

35.38%

16.95%

29.35%

0.00%
3.98%

21.31%

38.31%

Triple curve

0.00%

0.00%

0.00%
0.00%
0.00%

0.00%
0.00%

NA

0.00%

0.00%

0.00%

0.00%

0.00%

1.36%

0.00%
0.00%

0.00%

0.00%

45




Ke 201210 34.62% 31.41%
Sf:;jfzs 34.33% 18.18%

26.92%

33.08%

7.05%

14.42%

0.00%

0.00%

Kuru Colak

e 9.09% 27.27%
Kunzk(;’sjfw 3580%  39.51%
at

18.18%

24.69%

45.45%

0.00%

0.00%

0.00%
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Appendix S14: Forest plot of subgroup.

S14.1 Investigation periods.

Study Investigation_periods Cases
Investigation_periods = Before 1999
Abo-Bakr 1992 Before 1999 29
AndradeBarcia 1996 Before 1999 4
Brooks 1975 Before 1999 474
Burwell 1983 Before 1999 10
Chan 1986 Before 1999 77
Deepak 2017 Before 1999 229
Dickson 1980 Before 1999 44
Dickson 1983 Before 1999 150
Donald 1981 Before 1999 168
Goldberg 1995 Before 1999 33
Grivas 2002 Before 1999 200
Heine 1981 Before 1999 56
Karachalios 1999 Before 1999 32
Koukourakis 1997 Before 1999 360
Li 1999b Before 1999 120
Li 1999¢ Before 1999 74
Li 2001 Before 1999 361
Liu 2001 Before 1999 135
Liu 2002 Before 1999 653
Liu 2003 Before 1999 204
Lonsete 1976 Before 1999 5235
Ma 1995 Before 1999 347
Meng 2003 Before 1999 252
Mittal 1987 Before 1999 32
Morais 1985 Before 1999 597
Natasa 2006 Before 1999 357
Nissinen 1993 Before 1999 65
Owada 1982 Before 1999 36
Pin 1985 Before 1999 196
Pruijs 1996 Before 1999 343
Robitaille 1984 Before 1999 307
Rogala 1978 Before 1999 584
Se-1l 1980 Before 1999 120
Soucacos 1997 Before 1999 1991
Sugita 2000 Before 1999 106
Tzivian 1978 Before 1999 187
Wang 1996 Before 1999 231
Wang 1998 Before 1999 39
Willner 19825 Before 1999 327
Wong 2005 Before 1999 290
Yawn 1999 Before 1999 #
Yu'1995 Before 1999 158
Zhao 1996 Before 1999 487
Zhou 1984 Before 1999 12
Random effects model
terogenei

Investigation_periods = 2000-2009
Arti 2005 2000-2009 7
Chen 2010 2000-2009 4
Cheng 2006 20002009 363
Dohnert 2008 2000-2009 28
Dong 2009 20002009 88
Du 2010 20002009 69
Gao 2004 20002009 68
Huang 2011a 20002009 199
Lee 2014 2000-2009 !
Li2010 20002009 137
Liang 2005 20002009 72
Liu 2011 20002009 441
Lu2010 20002009 379
Ostojic 2006 2000-2009 79
Park 2006 20002009 57
Santo 2011 20002009 102
Sato 2011 2000-2009 51
Serbescu 2007 20002009 42
Suh 2011 20002009 37339
Sun 2009 20002009 251
Ueno 2011 20002009 2225
Ugras 2010 2000-2009 15
Wang 2007 20002009 64
Yong 2009 20002009 1119
Zhang 2003 20002009 17
Zhang 2008 20002009 158
Zhou 2008 20002009 233
Random effects model

jeterogenei )

Investigation_periods = 2010-2019
Bondar 2021 20102019 1893
Cai 2021 20102019 338
Carcamo 2023 20102019
Chen 2012 20102019
Chen 2016 20102019
Dantas 2021 20102019
Deng 2019 2010-2019
Ding 2020 20102019
Du2016 20102019
Du 2018 20102019
Etemadifar 2020 20102019
Glavas 2023 2010-2019
Guo 2017 20102019
He 2016 20102019
Hu 2017 2010-2019
Hu 2022 20102019
Huang 2011b 2010-2019
Jia 2022 20102019
Ke 2015 20102019
Kim 2020 2010-2019

Komang-Agung 2017  2010-2019

Kuru Colak 2015 2010-2019
Li2017 2010-2019
Li2017b 2010-2019

Ma 2015 2010-2019
Miu 2017 2010-2019
Moaleja 2018 2010-2019
Nie 2017 2010-2019
Ramli 2018 2010-2019
Ravi 2019 2010-2019
Ren 2014 2010-2019
Scaturro 2021 2010-2019
Shen 2019 2010-2019
Souza 2013 2010-2019
Sung 2021 2010-2019
Wang 2013 2010-2019
Wang 2018b 2010-2019
Wu 2021 2010-2019
Xia 2019 2010-2019
Yilmaz 2020 2010-2019

Yu 2014 2010-2019
Zeng 2019 2010-2019
Zhang 2017 2010-2019
Zhao 2014 2010-2019
Zheng 2016 2010-2019
Zheng 2017 2010-2019
Zhu 2017 2010-2019
Zou 2022 2010-2019
Random effects model

1 ei )

Investigation_periods = 2020 and later
Chu 2023 2020 and later
Gao 2023 2020 and later
Liu 2024 2020 and later
Qiu 2022 2020 and later
Wei 2023 2020 and later
Wen 2021 2020 and later
Yu 2023 2020 and later
Zhang 2023a 2020 and later
Zhou 2022 2020 and later
Zhu 2021 2020 and later

Random effects model
et i Y

Random effects model
Heterogeneity: I = 99.9%, p

=0
Test for subgroup differences: ;- = 4.39, df = 3 (p = 0.22)

Events per 100
observations

Sample

10073
4468 a

32004

937264 W
5497

145058 I

Prevalence (%) 95%Cl
253 [1.70; 361
0.05 [0.01; 0.13]

13.57 [12.45; 14.75)
157 [0.76; 2.87)
210 [1.66; 2.62
255 [2.24; 2.90
249 [1.82; 3.33]
283 [240; 331
200 [1.71; 2.32
0.38 [0.26; 0.53]
658 [5.73; 7.52
284 [2.15; 368
119 [0.81; 1.67)
149 [134; 165
065 [0.54; 0.78]
034 [0.27; 0.42
1.07 [0.96; 1.18)
183 [153; 2.16)
075 [0.69; 0.81
1.00 [0.87; 1.15]
108 [1.05; 1.1
1.44 [1.29; 160]
1.51 1.33; 1.71
013 [0.09; 0.1
204 [1.89; 2.21
244 [2.20; 2.70
7.25 [564; 9.15)
0.72 [0.51; 1.00]
240 [2.08; 2.76
142 [1.01; 1.25]
447 [3.99; 4.98
195 [1.79; 2.1
228 [1.90; 2.72
240 [2.30; 251
321 [264; 3.87)
463 [4.00; 5.33]
106 [093; 1.21
049 [0.35; 0,67
190 [1.70; 2.12)
040 [0.35; 0.45
183 [131; 2.47)
191 [163; 2.23)
483 [4.42; 5.27)
027 [0.14; 0.47]
1.86 [1.37; 2.42]
0.75 [0.30; 1.53]
033 [0.24; 0.45]
141 [1.27; 1.56]
8.92 [6.01; 12.63]
087 [0.70; 1.07]
073 [057; 0.93]
079 [0.61; 1.00]
069 [0.60; 0.79]
0.19 [0.15; 0.24]
121 [102; 143
088 [0.69; 1.10]
181 [165 1.99]
216 [1.95, 2.39)
3.14 [2.49; 3.90]
031 [0.23; 0.40]
329 [269; 397)
016 [0.12; 0.21]

16.67 [12.28; 21.85]
329 [3.26; 332)
143 [126; 162)
087 [0.83; 0.91]
0.35 [0.20; 0.58]
0.1 [0.09; 0.14]
120 [1.43; 1.27]
021 [0.12; 0.33]
075 [0.64; 0.87]
073 [0.64; 0.83]
128 [0.71; 2.02]
020 [0.19; 0.21]
6.15 [5.53; 6.82]
525 [4.06; 6.67)
069 [0.58; 0.82]
129 [1.16; 1.43]
308 [1.77; 4.95]
240 [2.00; 2.86]
126 [1.11; 1.44]
252 [2.16; 2.92]
106 [0.89; 1.25]
063 [0.38; 0.98]
491 [4.60; 5.23]
330 [284; 3.82)
072 [0.61; 0.84]
0.76 [0.64; 0.89]
218 [1.91; 247]
1.86 [1.69; 2.04]
546 [4.95; 6.01]
106 [091; 123]
264 [240; 2.90]
293 [1.87; 4.37)
086 [0.52; 1.34]
083 [0.69; 0.98]
020 [0.14; 0.29]
1.27 [1.02; 1.56]
098 [0.90; 1.05]
139 [047; 4.93]
1.90 [1.45; 2.45]
038 [0.32; 0.45]
215 [1.68; 2.71]
051 [0.41; 0.63]

11.92 [9.00; 15.37)
248 [2.24; 274)
478 [2.95, 7.29)
040 [0.40; 0.40]
062 [0.51; 0.74]
024 [0.19; 0.31]
699 [5.78; 8.36]
097 [0.69; 1.33]
240 [2.17; 2.65)
0.85 [0.75; 0.96]
051 [0.47; 0.56]
301 [285; 3.18]
102 [081; 1.26]
022 [0.14; 0.32]
152 [1.44; 161]
7.84 [7.04; 8.69)
362 [293; 4.42)
182 [1.34; 2.38]
483 [4.20; 553
10.25 [10.05; 10.46]
268 [2.06; 3.43]
088 [0.75; 1.02]
141 [1.24; 1.60]
095 [0.86; 1.06]
675 [5.60; 8.06]
382 [3.60; 4.05]
369 [3.33; 4.08]
052 [0.49; 0.56]
3.02 [1.53; 4.99]
179 [1.48; 243]



S14.2 Sexes.

Events per 100
observations

Study Sexes Cases Sample.

ncom effects model .

Sexes = girls
Chu 2023
Zeng 2019
eng
Ding 2020
2016
Hu2017
Gao 2004
Ko2012
Li2001
L2024
Luz010
Na 2015
Meng 2003
Niu 2017
Shen 2019
Sun 2008
Wang 2013
fen 2021
Wu2021
Yuz08
Y201
Zhang 2008
Zhang 2011
Zhang 20232
Zhang 2017
Zheng 2016
Zhou 2023
Ma 1695
Zou 202
Bondar 2021
Carcamo 2023
Dohnert 2008
Etomadiar 2020
Jonyo
Hu2022
Kim 2020
Komang-Agung 2017
06
Ostoj 2006
Ravi 2019
ato 2011
Stiing 1996
Zhou 2022
Vilmaz 2020
Aulsa 2019
ada 1
Zhu2017
Cai 2021
Ghan 1985
Guo2017
2015
Smymis 2015 gits 3
Yamamoio2015a gifs 179
Yamamoio 20150 gits 195
2hou 1984 gis 8
2hou 2008 gifs 141
cheng 2008 s 179
Glavas 2023 gifs 78
Lee 2014 aifs 60
el 1980 gits 234
Liu 2001 giis 87
02002 gifs 368
Lu201 gits 227
Qiuz022 gifs 97
Heine 1981 aifs 46
Wang 20185 gits 41
ei 2023 giis 82
Yang 20223 aifs 46
Zhang 2003 gits 8
Grivas 2002 gifs 63
Nital 1987 gits 13
19 gits 22
Zhao 2014 gifs 54
Soucacos 1997 gifs 1075
Ko 2015 gits 120
Lizo18 gits 71
Lie09 gifs 53
Souza 2013 gits 11
‘Serbescu 2007 gifs 22 13 — =
Sun2011 gifs 26251 550336 []
Wong 2005 gits
Morais 1985 ais
3 aifs
g
Wilner 19825 aits
n2016 airs
Ghen 2012 gits
ais
11 airs
Dantas 2021 g
Penha 2018 oirs
sung 2021 airs
L2017 gifs
pin aifs
Du2016 airs
Liang 2005 aits
Wang 1998 aifs
Sugta 2000
Koukourakis 1997 gils
Donald 1981
Kunakomsawat 2017 gifs
Yong 2009 git
Abo-Bakr 1 aifs
Goldberg 1985 girs
fom e el
Random effects model
Hetarogenaiy. " = 998%, p = [ —
Test forsubgroup diferences: /= 21.14,0f=1(p <00 5 10 15

48

Provalence (%)

164
oz
197
o6z
060
035
077
069
085
276
163
112
128

oscl

1.15; 226
037, 0.4

256)
047, 020)
047. 076

048]
054 1.0

o8]
123
392
1.38; 1971
15
149
1,08 156]
024)
074 118
099)
069)
0.13)
4.15; 7.49)
611
058, 0.4
054 056
139
305 364
1: 240)
002 0.17)
028, 058
169 341
013

1.70; 476
4.11;1265)
7]

290)
1.09: 172)
187
035, 322
18]
289)
081; 211
0.15]
027)
003 0.40)
254)
179
059)
057)
5. 3.87]
337 48]
051; 139
059, 134
013 0.16
102
004 0.06]
004 0.10)
033)
024 056]
101; 138)
023)
003, 0.0
038, 129)
179

054 069)
1.39; 184]
055, 092
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021
0.49)
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260)
023)
026 0.9

104
077 035

150



S14.3 Age group.

Events per 100

Study Cases Sample observations Prevalence (%) 95%ClI
Age_range = Children (6_9years) i

Cai 2021 184 34 — 5.40 [4.68; 6.22
Chen 2012 20 5981 - | 0.33 [0.20; 0.51

Chen 2016 8 3810 H 0.21 [0.09; 0.41

Cheng 2006 114 9911 1.15 [0.94; 1.37]
Dong 2009 3 976 | ] 0.31 [0.10; 0.94]
Gao 2004 10 2929 -] 0.34 [0.17; 0.64]
Huang 2011a 4 3753 K 0.11 [0.03; 0.27]
Ke 2012 10 3278 H© 0.31 [0.13; 0.55]
Komang-Agung 2017 1 12 P 8.33 [2.67; 39.33]
Li 1999b 18 6395 H© 028 [0.14; 0.42]
Li 2001 22 5894 -] 0.37 [0.24; 0.57]
Liu 2002 49 16934 W 0.29 [0.21; 0.38]
Liu 2011 124 8565 145 [1.21; 1.73]
Lu 2010 110 6752 1.63 [0.00; 0.00]
Meng 2003 37 4401 0.84 [0.59; 1.16]
Mittal 1987 7 8355 0.08 [0.03; 0.17]
Qiu 2022 34 5750 0.59 [0.42; 0.83]
Ren 2014 4 1635 0.24 [0.08; 0.64]
Sato 2011 1 4519 0.02 [0.00; 0.12]
Stirling 1996 4 5246 0.08 [0.02; 0.20]
Wang 2007 1 12922 0.01 [0.00; 0.04]

Wong 2005 44 48805 0.09 [0.06; 0.12]
Xia 2019 4 1208 0.33 [0.12; 0.88]
Yang 2022a 25 12355 0.20 [0.13; 0.30]
Yong 2009 63 23371 0.27 [0.17; 0.31

Yu 2014 17 4999 0.34 [0.20; 0.55]
Zeng 2019 30 9810 0.31 [0.19; 0.42]

Zhang 2003 3 2750 0.11 [0.03; 0.33]
Zhang 2008 3 1380 0.22 [0.04; 0.63]
Zhang 2023a 139 8857 1.57 [1.32; 1.85]
Zhao 2014 7 1277 0.55 [0.26; 1.16]
Zheng 2016 0 5546 0.00 [0.00; 0.07]
Zhou 2008 1 2570 0.04 [0.00; 0.19]
Zhu 2021 12 45045 0.03 [0.00; 0.04]

Random effects model 0.26 [0.11; 0.47]

Heterogeneity: 1 = 98%, p =0

Age_range = Adolescent (10_18years)
1800

Bondar 2021 458073 0.39 [0.37; 0.41
Cai 2021 154 2091 7.36 [6.29; 8.58]
Chen 2012 116 13665 0.85 [0.70; 1.02]
Chen 2016 352 24080 1.46 [1.31; 1.62]
Cheng 2006 229 15814 1.45 [1.27; 1.65]
Deng 2019 123 5126 2.40 [2.01; 2.86]
Ding 2020 234 18518 1.26 [1.11; 1.44]
Dohnert 2008 24 272 8.82 [5.89; 12.98]
Dong 2009 61 9143 0.67 [0.51; 0.86]
Etemadifar 2020 19 3005 0.63 [0.39; 1.00]
Gao 2004 55 5723 0.96 [0.73; 1.25]
He 2016 167 21515 0.73 [0.62; 0.85]
Hu 2017 148 19870 0.74 [0.63; 0.88]
Huang 2011a 195 25139 0.78 [0.67; 0.89]
Ke 2012 146 12520 1.17 [0.99; 1.37]
Ke 2015 161 15667 1.03 [0.88; 1.20]
Komang-Agung 2017 49 772 6.35 [4.79; 8.36]
Li 1999b 94 11934 0.79 [0.64; 0.96]
Li 2001 339 27904 1.21 [1.09; 1.35]
Li2018 126 15247 0.83 [0.68; 0.98]
Liu 2002 604 70612 0.86 [0.79; 0.93]
Liu 2011 299 15797 1.89 [1.69; 2.12]
Lu 2010 225 10773 2.09 [1.66; 2.21
Ma 1995 205 11559 1.77 [1.53; 2.02]
Meng 2003 214 12257 1.75 [1.46; 1.94]
Mittal 1987 14 7604 0.18 [0.11; 0.31
Miu 2017 200 67322 0.30 [0.25; 0.33]
Qiu 2022 129 12812 1.01 [0.84; 1.20]
Ren 2014 85 15713 0.54 [0.41; 0.65]
Sato 2011 50 27615 0.18 [0.13; 0.24]
Stirling 1996 56 4722 1.19 [0.90; 1.54
Suh 2011 37339 1134890 n 3.29 [3.26; 3.32]
Ueno 2011 2225 255875 0.87 [0.83; 0.90]
Wang 2007 63 44466 0.14 [0.11; 0.18]
Wang 2013 88 12136 0.73 [0.58; 0.89]
Wang 2018b 61 25097 0.24 [0.19; 0.31
Wei 2023 114 17520 0.65 [0.54; 0.78]
Wong 2005 235 23894 0.98 [0.85; 1.10]
Xia 2019 29 2705 1.07 [0.73; 1.55]
Yang 2022 4 742 0.54 [0.15; 1.37]
Yang 2022a 42 8570 0.49 [0.35; 0.66]
‘Yong 2009 1056 70255 1.50 [1.41; 1.59]
Yu 2014 233 24533 0.95 [0.83; 1.07]
Zeng 2019 504 94278 0.53 [0.49; 0.58]
Zhang 2003 14 5553 0.25 [0.14; 0.43]
Zhang 2008 155 19732 0.79 [0.67; 0.92]
Zhang 2017 1238 41258 a 3.00 [2.84; 3.17]
Zhang 2023a 928 19069 4.87 [4.57; 5.18]
Zhao 2014 78 7074 1.10 [0.88; 1.38]
Zheng 2016 1 5478 0.20 [0.10; 0.36]
Zhou 2008 232 29434 0.79 [0.69; 0.90]
Zhu 2021 748 100013 0.75 [0.70; 0.80]
Random effects model 1.13 [0.85; 1.45]
Heterogeneity: /% = 99.8%, p = 0

Random effects model + 0.75 [0.56; 0.96]
Heterogeneity: /% = 99.8%, p = 0

Test for subgroup differences: » = 18.03, df =0l (p < 0.09 10 15
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S14.4 WHO region.

WHO_Region Cases

Study
WHO_Region = AFR
Jenyo 2005 AFR
WHO_Region = AMR
AndradeBarcia 1996 AMR
Bondar 2021 AMR
Brooks 1975 AMR
Carcamo 2023 AMR
Dantas 2021 AMR
Dofnert 2008 AMR
Donald 1981 AMR
Goldverg 1995 AMR
Lonsete 1976 AMR
Morais 1985 AMR
Penha 2018 AMR
Robit AMR
Rogala 1978 AMR
AMR
AMR
AMR
9 WR
Random effects model
EMR
Abo-Bakr 1992 EMR
EMR
EMR
EMR
Pruijs 1996 MR
Ugras 2010 EMR
Yilmaz 2020 MR
Random effects model
WHO_Region = EUR
‘Adobor 2011 UR
Aulisa 2019 EUR
Burwell 1983 EUR
Dickson 1980 EUR
Dickson 1983 EUR
EUR
EUR
EUR
EUR
EUR
EUR
latasa EUR
Nissinen 1993 EUR
Ostojic 2006 EUR
Scaturro 2021 EUR
Serbescu 2007 EUR
Smyris 2015 EUR
Soucacos 1997 EUR
Stiring 1996 EUR
Tobias 2019 EUR
Tzivian 1978 EUR
Willner 19820 EUR
Random effects model
WHO_Region = SEAR
Deepak 2017 SEAR
Komang-Agung 2017  SEAR
Kunakomsawat 2017~ SEAR
Mittal 1987 SEAR
Ramli 2018 SEAR
singh 2022 SEAR
Yong 200 EAR
Random effects model
WHO_Region = WPR
An 2015 WPR
Cai 2021 WPR
Chan 1986 WPR
chen 2010 WPR
Chen 2012 WPR
Chen 2016 WPR
Chen 2023 WPR
Cheng 2006 WPR
Chu 2023 WPR
Deng 2019 WPR
Ding 2020 WPR
Dong 2009 WPR
Du2010 WPR
Du2016 WPR
Du2018 WPR
Gao 2004 WeR
WPR
WPR
WPR
WPR
PR
PR
WPR
PR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
PR
PR
WPR
PR
WeR
PR
WPR
WPR
WPR
WPR
WPR
WPR
WPR
Se-l 1980 WPR
Shen 2019 WPR
Sugita 2000 WPR
Suh 2011 WPR
Sun 2009 WPR
Sung 2021 WPR
Tang 2011b WPR
Ueno 2011 WPR
WPR
PR
WPR
WPR
WPR
PR
PR
WPR
PR
PR
WPR
PR
WPR
WPR
WPR
WPR
Zhang 2003 WeR
Zhang 2008 WPR
Zhang 2011 WPR
Zhang 2017 WPR
Zhang 2023 WPR
Zhao 1996 WPR
Zhao 2014 WPR
Zheng 2016 WPR
Zheng 2017 WeR
Zhou 1984 WPR
Zhou 2 WPR
Zhou 2022 WPR
Zhou 2023 WPR
2Zhu 2017 WPR
2Zhu 2021 WPR
20 PR
Random effects model
Random effects model
Heterogeneity: = 99.9%. p = 0

Sample

410

Events per 100
observations

413381
5497
3660
12257
19646
27890
19113
25725
4180
5126

Test for subgroup differences: ; = 11.83, df = 5 (p = 0.04)

s
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=
=
-
.
—T T
0 5 10 15

50

Prevalence (%)

48

253
075
063
164
112
035
240
122

255
293
462
0.1

°
83

043
120
135

135

165

95%CI

[054; 3.16)

[001; 0.13)
20 [0.19; 021)
(1245, 1475]
[4.06; 667]
[1.77; 495

(6.01:1263]
00 [171; 232

170; 361]
030; 153
147: 223
101; 1.25]
020; 058
217, 265
[057; 193]

034; 083)

[1.80; 4.20)

224; 290

0.36; 040)
553; 6.62]

[1.09; 1.64)

11.38; 1.94]



S14.5 World Bank region.

Study
Abo-Bakr 1992
Adobor 2011
An 2015
Aulisa 2019
Bondar 2021
Brooks 1975
Burwell 1983
Carcamo 2023
Chan 1986
Dickson 1980
Dickson 1983
Donald 1981
Glavas 2023
Goldberg 1995
Heine 1981
Karachalios 1999
Kim 2020
Koukourakis 1997
e 2014
Lonsete 1976
Misawa 2015

Park 2006
Pruijs 1996
Robitaille 1984
Rogala 1978
Sato 2011
Scaturro 2021
Se-ll 1980
Serbescu 2007
Smyris 2015
Soucacos 1997
Stirling 1996
Sugita 2000
Suh 2011

Yong 2009

B_Region = UMIC
AndradeBarcia 1996
Arti 2005

Cai 2021
Chen 2010
Chen 2012
Chen 2016
Chen 2023
Cheng 2006
Chu 2023
Dantas 2021
Deepak 2017
Deng 2019
Ding 2020
Dohnert 2008
Dong 2009
Du 2010

Du 2016

Du 2018
Etemadifar 2020
Gao 2004
Gao 2023
Grivas 2002
Guo 2017

He 2016

Hu 2017

Hu 2022
Huang 2011a
Huang 2011b
Jia 2022

Ke 2012

Ke 2015
Komang-Agung 2017
Kunakomsawat 2017
Kuru Colak 2015
Li 19996

Li 1999¢

Li 2001
Li2010
Li2011
Li2017
Li2017b
Liang 2005
Liu 2001

Liu 2002

Liu 2003

Liu 2011

Liu 2024
Lu2010

Ma 1995

Ma 2015
Meng 2003
Miu 2017
Moaleja 2018
Natasa 2006
Nie 2017
Ostojic 2006
Penha 2018
Pin 1985

Qiu 2022
Ramli 2018
Ren 2014
Santo 2011
Shen 2019
Souza 2013
Sun 2009
Tang 20110
Ugras 2010
Wang 1996
Wang 1998
Wang 2007
Wang 2013
Wang 2018b
Wei 2023
Wen 2021
Wu 2021

Xia 2019
Yang 2022a
Yilmaz 2020
Yu 1995
Yu2014

Yu 2023
Zeng 2019
Zhang 2003
Zhang 2008
Zhang 2011
Zhang 2017
Zhang 2023a
Zhao 1996
Zhao 2014
Zheng 2016
Zheng 2017
Zhou 1984
Zhou 2008
Zhou 2022
Zhou 2023
Zhu 2017
Zhu 2021
Zou 2022

Jenyo 2005
Mittal 1987
Ravi 2019
Singh 2022

Random effects model
Heterogenety: 1 = 99.9%,

WB_Region Cases Sample

HIC
HIC

umic

1991
79
106
37339
148169
10
232
187
2225
327
290
606

41
1119

1147
4000
413351

5
937254 W

3492
636

1200
3660
1764
5303
8393

1034
82901
15799
3299
1134890

-

Events per 100
observations

36984504 Il

680
14062
4038
255875
17181
72699
138331
2245
93626

145058
2568

o
25376
3250
5518

Test for subgroup differences: 2 = 342, df =2 (p = 0.18)

|
E 3

.
a

=
]

+
T 1 1
0 5 10 15

Prevalence (%) 95%CI
253 [1.70; 361
055 [0.34; 0.83)
0.38 [0.36; 0.40]
190 [1.63; 2.20]
020 [0.19; 021
13.57 [12.45; 14.75]
157 [0.76; 2.87]
525 [4.06; 6.67]
2.10 [1.66; 2.62)
249 [1.82; 339
283 [240; 3.31
200 [1.71; 232
491 [4.60; 523
038 [0.26; 053
2.84 [2.15; 368
119 [0.81; 1.67]
264 [2.40; 2.90)
149 [1.34; 1.65]
0.49 [0.15; 0.24]
108 [1.05; 1.11
127 [1.15; 1.39]
204 [1.89; 221
725 [564; 9.15]
164 [1.17; 2.23)
0.72 [0.51; 1.00]
0.31 [0.23; 0.40)
112 [1.01; 1.25]
447 [3.99; 4.9
195 [1.79; 211
0.46 [0.12; 0.21
11.92 [9.00; 15.37]
228 [1.90; 272)
16.67 [12.28; 21.85]
039 [0.11; 0.9
240 [2.30; 251
050 [0.40; 0.62)
321 [264; 3.87]
329 [3.26; 3.32]
0.40 [0.40; 0.40)
147 [0.71; 2.69]
165 [1.45; 1.87]
463 [4.00; 533
0.87 [0.83; 0.91
190 [1.70; 2.12]
0.40 [0.35; 045
0.44 [0.40; 0.47]
183 [131; 247]
120 1.27]
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013
215
043

165
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[0.28;

[1.38;

1.94]



S14.6 Latitude.

Events per 100
obs

Study Latitude Cases Sample ations Prevalence (%) 95%Cl
Latitude = HIGH
Adobor 2011 HIGH 22 4000 055 [0.34; 0.83]
Nissinen 1993 HIGH 65 896 —&— 7.25 [5.64; 9.15]
Random effects model ———— 2:96 [0.00; 12.94]
Heteroge 1
Latitude = MID
An 2015 MID 1584 413351 W 038 [0.36; 0.40]
Arti 2005 MD 7 936 075 [0.30; 1.53
Aulisa 2019 MID 190 [1.63; 2.20]
Bondar 2021 MID 020 [0.19; 0.21
Brooks 1975 MID 1357 [12.45; 14.75
Burwell 1983 MID 157 [0.76; 2.87]
Cai 2021 MID 615 [553; 6.82)
Carcamo 2023 MID 525 [4.06; 6.67]
Chen 2010 MID 033 [0.24; 0.45]
Chen 2012 MID 069 [0.58; 0.82]
Chen 2016 MID 129 [1.16; 1.43]
Chen 2023 MID 038 [0.29; 0.47)
Cheng 2006 MID 141 [127; 1.56]
Chu 2023 MID 483 [4.20; 5.53]
Deng 2019 MID 240 [2.00; 2.86)
Dickson 1980 MID 249 [1.82; 3.33]
Dickson 1983 MID 283 [240; 331
Ding 2020 MID 126 [1.11; 1.44]
Donald 1981 MID 200 [174; 2.32)
Dong 2009 MID 087 [0.70; 1.07]
Du 2010 MID 073 [057; 0.93
Du 2016 MID 252 [2.16; 2.92]
MID 106 [0.89; 1.25]
Etemadifar 2020 MID 063 [0.38; 0.98]
Gao 2004 MID 079 [061; 1.00]
Gao 2023 MID 10.25 [10.05; 10.46]
Glavas 2023 MID 491 [460; 5.23)
Goldberg 1995 MID 038 [0.26; 0.53]
Grivas 2002 MID 658 [573; 7.5
Guo 2017 MID 3.30 [284; 3.82)
He 2016 MID 072 [061; 0.84
Heine 1981 MID 284 [2.15; 3.68]
Hu 2017 MID 076 [064; 0.89
Hu 2022 MID 218 [1.91; 2.47]
Huang 2011a MID 069 [060; 0.79)
Huang 2011b MID 1.86 [1.69; 2.04]
Jia 2022 MID 546 [4.95] 6.01
Karachalios 1999 MID 1.19 [081; 1.67]
Ke 2012 MID 083 [0.71; 0.97)
Ke 2015 MID 1.06 [091; 1.23]
Kim 2020 MID 264 [240; 2.90
Koukourakis 1997 MID 149 [1.34; 1.65]
Kuru Colak 2015 MID 086 [052; 1.34
Lee 2014 MID 019 [0.15; 0.24]
Li 19990 MID 065 [054; 0.78)
Li 1999¢ MID 034 [027; 0.42)
Li 2001 MID 1.07 [0.96; 1.18]
Li 2010 MID 121 [1.02; 143]
Li2011 MID 030 [0.25; 0.3
Li 2017 MID 083 [069; 0.9
Li2017b MID 0.20 [0.14; 0.29]
Liang 2005 MID 088 [069; 1.10]
Liu 2001 MID 1.83 [153; 2.16]
Liu 2002 MID 075 [069; 081
Liu 2003 MID 1.00 [087; 1.15]
Liu 2011 MID 181 [1.65; 1.99]
Liu 2024 MID 268 [2.06; 3.43]
Lonsete 1976 MID 108 [1.05; 1.1
Lu 2010 MID 216 [1.95; 2.39]
Ma 1995 MID 144 [1.29; 1.60]
Ma 2015 MID 127 [1.02; 1.56]
Meng 2003 MID 151 [133; 171
Misawa 2015 MID 127 [1.15; 1.39]
Miu 2017 MID 098 [0.90; 1.05]
Moaleja 2018 MID 1.39 [0.17; 4.93]
Morais 1985 MID 204 [189; 221
Natasa 2006 MID 244 [2.20; 2.70]
Nie 2017 MID 190 [1.45; 2.45]
Nussinovitch 2002 MID 164 [1.17; 2.23]
Ostojic 2006 MID 314 [249; 3.90]
Owada 1982 MID 0.72 [0.51; 1.00]
Park 2006 MID 031 [0.23; 0.40)
Pin 1985 MID 240 [2.08; 2.76]
Pruijs 1996 MID 142 [1.01; 1.25]
Qiu 2022 MID 088 [0.75; 1.02]
Ren 2014 MID 051 [041; 0.63
Robitaille 1984 MID 447 [3.99; 4.98]
Rogala 1978 MID 195 [1.79; 211
Santo 2011 MID 329 [2.69; 3.97)
Sato 2011 MID 016 [0.12; 0.21
Scaturro 2021 MID 11.92 [9.00; 15.37)
Se-ll 1980 MID 228 [1.90; 2.72)
Serbescu 2007 MID 16.67 [12.28; 21.85]
Shen 2019 MID 248 [2.24; 2.74)
‘Smyrnis 2015 MID 039 [0.11; 0.99]
Soucacos 1997 MID 240 [2.30; 251
Stirling 1996 MID 0.50 [0.40; 0.62]
Sugita 2000 MID 321 [264; 3.87]
Suh 2011 MID 329 [3.26; 3.32]
Sun 2009 MID 143 [1.26; 1.62]
Sung 2021 MID 0.40 [0.40; 0.40]
Tang 2011b MID 012 [0.09; 0.16]
Tobias 2019 MID 165 [1.45; 1.87]
Tzivian 1978 MID 3 = 463 [4.00; 5.3
Ueno 2011 MID 2225 255875 WA 0.87 [0.83; 0.91
Ugras 2010 MID 15 4259 0.35 [0.20; 0.58]
‘Wang 1996 MID 231 21759 [} 1.06 [093; 1.21
Wang 1998 MID 39 7964 o 049 [0.35; 0.67)
‘Wang 2007 MID 64 57393 W 0.11 [0.09; 0.14]
Wang 2013 MID 112 18154 o 062 [0.51; 0.74]
‘Wang 2018b MID 61 25097 |} 024 [0.19; 0.31
Wei 2023 MID 247 17520 141 [1.24; 1.60]
Wen 2021 MID 350 36728 ] 095 [0.86; 1.06]
Willner 1982b MID 327 17181 1.90 [1.70; 2.12]
MID 110 1574 - 6.99 [5.78; 8.36]
Xia 2019 MID 38 3913 097 [0.69; 1.33]
‘Yamamoto 2015 MID 606 138331 W 0.44 [0.40; 0.47]
YYang 2022a MID ul 22564 031 [0.25; 0.40]
‘Yawn 1999 MID 4 2245 1.83 [1.31; 247
Yilmaz 2020 MID 385 16045 240 [2.17; 2.65]
Yu 1995 MID 158 8263 191 [1.63; 2.23]
Yu2014 MID 250 29532 085 [0.75; 0.96]
Yu2023 MID 113 1674 - 675 [560; 8.06]
Zeng 2019 MID 534 104088 W 0.51 [0.47; 0.56]
Zhang 2003 MD 17 8tes  H 021 [042; 0.3
Zhang 2008 MID 158 21112 [ ] 0.75 [0.64; 0.87]
Zhang 2011 MD 10 1260 B 079 [0.38; 1.45)
Zhang 2017 MID 1243 41258 a 3.01 [2.85; 3.18]
Zhang 2023a MID 1067 27926 [} 382 [3560; 4.05]
Zhao 1996 MID 487 10073 483 [4.42; 5.27)
Zhao 2014 MD 85 8351 o 102 [081; 1.26]
Zheng 2016 MID 24 11024  © 022 [0.14; 0.32]
Zheng 2017 MD 1202 79122 W 152 [1.44; 161
Zhou 1984 MID 12 4468 027 [0.14; 0.47]
Zhou 2008 MID 233 32004 H 073 [064; 0.83
Zhou 2022 MID 364 56 369 [3.33; 4.08]
Zhou 2023 MD 177 12255  H 144 [1.24; 167]
Zhu 2017 MID 327 4173 - 7.84 [7.04; 8.69]
Zhu 2021 MID 760 145058 I 052 [049; 0.56]
Zou 2022 MID 93 2568 = 362 [2.93; 4.42]
Random effects model ‘ 162 [134; 193
Latitude = LOW
Abo-Bakr 1992 Low 29 1147 253 [1.70; 361
AndradeBarcia 1996 Low 4 7943 0.05 [0.01; 0.13]
Chan Low 7 3660 210 [1.66; 2.62]
Dantas 2021 Low 16 520 3.08 [1.77; 4.95]
Deepak 2017 Low 229 8966 255 [2.24; 2.90]
Dohnert 2008 Low 28 314 892 [6.01;12.63]
Jenyo 2005 Low 6 410 146 [0.54; 3.16)
Komang-Agung 2017 Low 23 784 293 [1.87; 4.37]
Kunakornsawat 2017 Low 84 1818 462 [3.70; 569
Mittal 1987 Low 32 25376 0.13 [0.09; 0.18]
Penha 2018 Low 37 2562 144 [1.02; 1.99]
Ramli 2018 LOW 132 34638 038 [032; 045
Ravi 2019 Low 70 3250 215 [1.68; 2.71
Singh 2022 Low 24 5518 043 [0.28; 0.65]
Souza 2013 Low 20 418 478 [2.95; 7.29]
Tisovsky 2004 Low 10 147 [071; 269]
‘Wong 2005 Low 290 72699 040 [0.35; 0.45]
Yong 2009 LoW 1119 93626 120 [1.13; 1.27]
173 [0.98; 2.68

Random effects model

Random effects model
Heterogeneity: 1 = 99.9%, p = 0
Test for subgroup differences: 3 = 0.30, df = 2 (p = 0.86) 0 5 10 15

.65 [1.38; 1.94]
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S14.7 BMI.

S14.8 Family history.

S14.9 Daily physical exercise.

Events per 100

Study Cases Sample observations Prevalence (%) 95%Cl
BMI = Underweight
Liu 2024 36 1142 - 3.15 [2.22; 4.34]
Wu 2021 21 255 : 8.24 [5.17;12.31]
Yu 2023 29 77 3.76 [2.53; 5.36]
Zhang 2023 138 2043 6.75 [5.70; 7.93]
Zheng 2017 122 5744 212 [1.77; 2.53]
Zhou 2023 38 2270 1.67 [1.19; 2.29]
Random effects model 3.84 [2.14; 6.01]
Heterogeneity: /% = 95.7%, p < 0.01
BMI = Normal
Liu 2024 22 966 2.28 [1.43; 3.43]
Wu 2021 58 813 7.13 [5.46; 9.13]
Yu 2023 61 761 8.02 [6.19; 10.18]
Zhang 2023 213 7216 295 [257; 3.37]
Zheng 2017 1004 57939 173 [1.63; 1.84]
Zhou 2023 94 6432 146 [1.18; 1.79]
Random effects model 3.48 [1.69; 5.87]
Heterogeneity: 12 = 97.2%, p < 0.01
BMI = Overweight/Obesity
Liu 2024 3 266 1.13 [0.23; 3.26]
Wu 2021 31 506 6.13 [4.20; 8.58]
Yu 2023 23 142 16.20 [10.55; 23.31]
Zhang 2023 716 18667 3.84 [3.56; 4.12]
Zheng 2017 178 15439 1.15 [0.99; 1.33]
Zhou 2023 45 3553 1.27 [0.93; 1.69]
Random effects model 3.71 [0.98; 8.01]
Heterogeneity: 1= 98.6%, p <0.01
Random effects model - 3.64 [2.40; 5.12]
Heterogeneity: /% = 97.6%, p < 0.01
Test for subgroup differences: Xg =0.07,df=Q (p = 0.965 10 15
Events per 100
Study Family_history Cases Sample observations Prevalence (%) 95%Cl

Chu 2023 No 98 4038 =

Zhou 2023 No 112 11452 H
Zou 2022 No 88 2447 =
Zhang 2023 No 713 19344
Yu 2023 No 106 1613 -
Wu 2021 No 97 1469 -
Deng 2019 No 116 5098 =
Penha 2018 No 29 1881 | 3
-
Chu 2023 Yes 3 52 —t
Zhou 2023 Yes 65 803 ——
Zou 2022 Yes 5 121 —
Zhang 2023 Yes 354 8582 =
Yu 2023 Yes 7 61 B mnd
Wu 2021 Yes 13 105 —
Penha 2018 Yes 3 170 -
T
Random effects model
Heterogeneity: 12 = 97.3%, p < 0.01
Test for subgroup differences: y_f =4.27,df=1 (p =0.04) 0 5 10 15
Events per 100
Study Daily_physical_exercise Cases Sample observations Prevale
Zhang 2023 less_than_th 729 16973
Wu 2021 less_than_1h 41 491 ——
Liu 2024 less_than_1h 54 1607 k3
Zhou 2022 less_than_1h 36 723 -
o
Zhang 2023 1h_or_more 338 10953 =
Wu 2021 1h_or_more 69 1083 —
Liu 2024 1h_or_more 4 572 E o
Zhou 2022 1h_or_more 328 9133
o
Random effects model -
e

Heterogeneity: /12 = 91.4%, p < 0.01
Test for subgroup differences: 7 = 1.29, df = 1 (p = 0.26) 0 5 10 15
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2.43 [1.97; 2.95]
0.98 [0.81; 1.18]
360 [2.89; 4.41]
369 [3.42; 3.96]
6.57 [5.41; 7.89]
6.60 [5.39; 8.00]
2.28 [1.88; 2.72]
1.54 [1.03; 2.21]

577 [1.21; 15.95]
8.09 [6.30; 10.20]
4.13 [1.36; 9.38]
442 [3.71; 4.57]
11.48 [4.74;22.22]
12.38 [6.76; 20.24]
1.76 [0.37; 5.07]

440 [2.73; 5.73]

nce (%) 95%Cl

430 [3.99; 4.61]
8.35 [6.06; 11.16]
336 [2.53; 4.36]
4.98 [351; 6.83]

3.09 [2.77; 3.43]
6.37 [4.99; 7.99]
1.22 [0.49; 2.51]
359 [3.22; 3.99]

4.14 [2.85; 5.65]



S14.10 Daily sleep duration.

S14.11 Daily screen time.

S14.12 Sitting posture.

S14.13 Desk height.

S14.14 Types of physical exercise.

Events per 100

Study sleep_duration Cases Sample observations Prevalence (%) 95%ClI
Zhang2023 8h_or_more 579 15479 3.74 [3.45;4.05]
Wu2021 8h_or_more 74 1101
Zhou2022 8h_or_more 284 8634
Randor vod [ ]
I u ¢
Zhang2023 less_than_8h 488 12447 3.92
Wu2021 less_than_8h 36 493 7.30
Zhou2022 less_than_8h 80 1222 i~ 6.55
Randor 1 —~———
Random effects model — 4.98 [3.66; 6.48]
Heterogeneity: 1> = 91.4%, p < 0.01
Test for subgroup differences: 7%= 0.7, df = 1 (p = 0.38) 0 5 10 15
Events per 100
Study Screen_time_everyday Cases Sample observations Prevalence (%) 95%CI
Yu2023 more than 2 hours 76 800 —— 9.50 [7.56; 11.75]
Wu 2021 more than 2 hours 29 315 —— 9.21 [6.25; 12.95]
Yu 2023 nomore than 2 hours 37 874 - 423 [3.00; 5.79]
Wu 2021 no more than 2 hours 81 1259 —= 6.43 [5.14; 7.93]
Random effects model —~e— 7.08 [4.75; 9.82]
Heterogeneity: I = 86.2%, p <0.01
Test for subgroup differences: 12 = 7.74, df = 1 (p < 0.01) 0 5 10 15
Events per 100
Study Sitting_posture Cases Sample observations Prevalence (%) 95%CI
Zhou2023 Poor_sitting_posture 125 6842 1.83 [1.52; 2.17]
Yu2023 Poor_sitting_posture 59 546 —— 10.81 [8.33; 13.72]
Wu2021 Poor_sitting_posture 82 882 —— 9.30 [7.46; 11.41]
Deng2019 Poor_sitting_posture 50 1623 k] 3.08 [2.30; 4.04]
1d: e —
Zhou2023 Sitting_upright 52 5413 B 0.96 [0.72; 1.26]
Yu2023 Sitting_upright 54 1128 . 479 [3.62; 6.20]
Wu2021 Sitting_upright 28 692 - 405 [2.71; 5.80]
Deng2019 Sitting_upright 73 3503 = 208 [1.64; 261]
Random effects model < 4.00 [2.04; 6.57]
Heterogeneity: /2 = 97.4%, p < 0.01
Test for subgroup differences: y> = 1.65, df = 1 (p = 0.20) 0 5 10 15
Events per 100
Study Adjustable_desk Cases Sample observations Prevalence (%) 95%Cl
Chu 2023 Yes 45 2171 207 [1.52;2.76]
Zhou 2023 Yes 105 7684 1.37 [1.12;1.65]
Zhang 2023 Yes 691 19864 3.48 [3.23;3.74]
Chu 2023 No 56 1988 2.82 [2.13;3.64]
Zhou 2023 No 72 4571 1.58 [1.23;1.98]
Zhang 2023 No 376 8062 4.66 [4.21;5.15]
Random effects model 2.55 [1.66; 3.63]
Heterogeneity: 1% = 97.8%, p < 0.01
Test for subgroup differences: 2 = 0.38, df = 1 (p = 0.54) 0 5 10 15
Events per 100
Study Types_of_physical_exercise Cases Sample observations Prevalence (%) 95%Cl
Zhang 2023 Unilateral 419 8542 = 4.91 [4.46;5.38]
Zhou 2023 Unilateral 129 5387 -] 2.39 [2.00;2.84)
F T m —— 1
T i
Zhang 2023 Bilateral 548 19381 - | 2.83 [2.60;3.07)
Zhou 2023 Bilateral 48 6868 -] 0.70 [0.52;0.93]
Rar T m -
Random effects model - 2.47 [1.03; 4.52]
Heterogeneity: I° = 99.0%, p < 0.01
Test for subgroup differences: 7 = 1.34, df = 1 (p = 0.25) 0 5 10 15
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Appendix S15: Included studies in meta-analyses of associated factors of scoliosis in children and adolescents.

. Year WHO WB
Risk factor Author . Country . i Forest plot
Published region region
Factor 1-Sexes (girls)
Chu 2023! Chu, et al. 2023 China WPR UMIC
Deng 20193 Deng, et al. 2019 China WPR UMIC Study %
Wu 20212 Wu, et al. 2021 China WPR UMIC ° =S @ .
Yu 20232 Yu, et al. 2023 China WPR UMIC Chu2023 — 1.87 (1.21, 2.88) 2.86
Zhang 20232 Zhang, etal. 2023 China WPR  UMIC — S~ e
Zhou 202333 Zhou, et al. 2023 China WPR UMIC 2023 = 1.84 (1.38, 2.72) i
Zhang2023a —i— 1.85 (1.23, 2.79) 3.24
Zou 202236 Zou, et al. 2022 China WPR UMIC Zhou2023 —— 1.62 (1.21, 2.78) 3.11
. Zou2022 e 2.08 (1.34, 3.22) 2.81
Bondar 202137 Bondar, et al. 2021 America AMR HIC o - i e
Hu 20224 Hu, et al. 2022 China WPR UMIC Hu2022 —= 1.63 (1.06, 2.51) 2.88
. Yan2020 —_— 1.99 (1.42, 2.78) 4.77
Yan 202064 Yan, et al. 2020 China WPR UMIC Zhou2022 —— 2.22 (1.75,2.81) 9.45
Zhou 2022% Zhou, et al. 2022 China WPR UMIC =h=naz00 : ¥ Emy R, R0) R
Cai2021 —r‘— 2.45 (1.71, 3.36) 4.72
Zheng 2016* Zheng, et al. 2016 China WPR UMIC Santo2011 B 160 (0.78,3.74) 088
Cai 20213 Cai. et al. 2021 China WPR UMIC Overall (I-squared = 0.0%, p = 0.545) 9 2.16 (2.01, 2.33) 100.00
Santo 2011116 Santo, et al. 2011 Brazil AMR UMIC 2 i 22
Factor 2-Older age
Zhang 20232  Zhang, et al. 2023 China WPR UMIC
Bondar 2021%7 Bondar, et al. 2021 America AMR HIC Study %
Zou 202236 Zou, et al. 2022 China WPR UMIC s D et
Yan 20200 Yan, et al. 2020 China WPR UMIC ;
Zhou2022%  Zhou,etal. 2022 China WPR  UMIC | e v
Yong 2009¢ Yong, et al. 2009 Singapore =~ WPR HIC Soisits - e 1150
Zheng 2016% Zheng, et al. 2016 China WPR UMIC Yanzozg —‘0— 196 (1.12, 3.42) 10,82
Yang 2022b* Yang, et al. 2022 China WPR UMIC et - IO e
Yong2009 —?—o— 2.20 (1.40, 3.30) 117
Zheng2016 —0:— 1.87 (1.18,2.99) 1.1
Yang2022b - i 117 (1.03, 1.34) 11.52
Santo 2011116 Santo, et al. 2011 Brazil AMR UMIC Semesn —T e o
Overall (I-squared = 98.9%, p = 0.000) <<> 1.95 (0.88, 4.29) 100.00

T
0392

T
255
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Factor 3-Low BMI

Chu 2023! Chu, et al.
Zhou 202263 Zhou, et al.
Cai 202138 Cai, et al.
Zheng 2016* Zheng, et al.
Yu 2023% Yu, et al.
Zhang 20232%°  Zhang, et al.
Factor 4-Myopia

Zhou 202293 Zhou, et al.
Cai 202138 Cai, et al.

2023
2022
2021
2016
2023

2023

2022

2021

China
China
China
China
China

China

China

China

WPR
WPR
WPR
WPR
WPR

WPR

WPR

WPR

UMIC
UMIC
UMIC
UMIC
UMIC

UMIC

UMIC

UMIC

Stugy

Chu2023

Zhou2022

Cai2021

zheng2016

Yu2023

Zhang2023a

Overall (-squared = 82.1%, p = 0.000)

T —

ES (95% CI)

112 (1.0, 1.20)

177 (1.44,2.43)

1.49 (1.12,4.35)

152 (0.05, 50.00)

0.46 (0.25, 0.65)

1.41(1.04,1.91)

115 (1.08,1.22)

%

Weight

Study

Gai2021

Znou2022

ES(35% 0N

149(1.05,2

073(023,1

L}

57)

Weight

8828

]

231

433
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Factor 5-Short outdoor time (<1 hour)

Liu 20244 Liu, et al. 2024 China WPR UMIC
Wu 2021 Whu, et al. 2021 China WPR UMIC iy p
Zhang 202323 Zhang, et al. 2023 China WPR UMIC D ES (95% CI) Weight
Zhou 202263 Zhou, et al. 2022 China WPR UMIC ;
Yang 2022b%  Yang,etal. 2022 China WPR  UMIC i e
Liu2024 — 1.15(0.64, 2.07) 5.95
Kim 202050 Kim, et al. 2020 Korea WPR HIC Wu2021 i—o— 1.83(1.11, 3.01) 720
Zhu 2023%° Zhu, et al. 2023 China WPR UMIC Zhang2023a '_‘_ VR 23709) fae
Zheng 20162  Zheng, etal. 2016 China WPR UMIC croveee 1o o0 e
Yang2022b * 1.00 (1.00, 1.01) 14.99
Kim2020 —OI— 0.91(0.71, 1.14) 12.13
Zhu2023 | E—.—‘ 1.76 (1.32, 2.35) 10.99
zheng2016 —Q—I 1.10(0.90, 1.35) 12.70
zheng2016 —ol— 0.96 (0.75, 1.23) 11.81
Cai 202138 Cai, et al. 2021 China WPR UMIC R : FRALRRRER) Bk
Overall (l-squared = 81.2%, p = 0.000) ® 1.32 (1.10, 1.59) 100.00
NOTE: Weights are from random effects analysis E
T T T
0187 1 534
Factor 6-Long screen time (=2 hours)
Wu 2021 Whu, et al. 2021 China WPR UMIC
Yu 20232 Yu, et al. 2023 China WPR UMIC
Liu 20244 Liu, et al. 2024 China WPR UMIC
D ES (95% CI) Weight
Wu2021 _0—§— 2.01(1.06, 3.80) 8.03
Yu2023 —Q:— 262(1.93,551) 11.91
Liuz024 —_—— E 0.39(0.21,074) 8.03
Liu2024 é—‘— 529(2.74,10.21) 753
Zhu 2023 69 Zhu, et al. 2023 China WPR UMIC Liu2024 E—o— 3.37(2.54, 4.47) 1074
Zhu2023 —é—.— 3.40(2.35,4.93) 2375
Overall (I-squared = 88.6%, p = 0.000) @ 274(2.29,328) 100.00

098 1 10.2
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Factor 7-Sedentary behavior (=11 hours)
Zhang 20232  Zhang, et al. 2023

Wu 2021 Wu, et al. 2021
Yu 2023% Yu, et al. 2023
Zhou 202333 Zhou, et al. 2023
Hu 202247 Hu, et al. 2022

Factor 8-Poor sitting posture

Liu 2024 Liu, et al. 2024
Wu 2021 Wu, et al. 2021
Yu 2023% Yu, et al. 2023
Deng 20193 Deng, et al. 2019

Yang 2022b* Yang, et al. 2022

China
China
China
China

China

China
China
China
China

China

WPR
WPR
WPR
WPR

WPR

WPR
WPR
WPR
WPR

WPR

UMIC
UMIC
UMIC
UMIC

UMIC

UMIC
UMIC
UMIC
UMIC

UMIC

Study %
D ES (35% Cl) Weight
|
Zhang2023a —— 161(1.13,228) 2377
1
i
Wu2021 _j._ 1.88 (1.06, 3.36) 15.73
H
I
I
Yu2023 —% 3.26 (2.56, 11.25) M.74
I
Zhou2023 —I.— 172 (112, 354) 1582
|
|
Hu2022 = 1 119(1.09,1.31) 3293
i
Overall (l-squared = 68.1%, p=0.014) @ 164 (1.20, 2.25) 100.00
|
|
i
|
NOTE: Weights are from random effects analysis :
I
T T
0889 1 12
Study %
D ES (95% CI) Weight
i
'
'
Liu2024 ! ———— 872(626,12.13) 3589
'
Wu2021 —_— 2.30(1.16, 4.53) 850
'
'
Yu2023 —_— 223(159,4.18) 16.86
'
Deng2019 —_— 1.94 (088, 4.26) 6.36
'
'
Yang20220 —_— 1.98 (1.40, 2.80) 3239
'
'
Overall (I-squared = 91.4%, p =0.000) @ 3.48(285,4.24) 100.00

0824

121
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Factor 9-Unilateral physical activity
Zhang 20232  Zhang, et al. 2023

Zhou 202333

Zhou, et al. 2023

Factor 10-Single-shoulder schoolbag
Zhang 20232  Zhang, et al. 2023

Zheng 2016% Zheng, et al. 2016

China

China

China

China

WPR UMIC

Study %
D ES (95% CI) Weight
Zhang2023a + > 167(1.07,262) 814
WPR UMIC
Zhou2023 —.‘—_ 1.34(1.24, 1.82) 91.86
i
|
QOverall (I-squared = 0.0%, p = 0.357) 1.36(1.20, 155) 100.00
i
i
T T
382 1 262
WPR UMIC
sssss “
o EsEmc) W
i
i
i
a2 — ! (14,298 s
WPR UMIC
i
,,,,,,,,, L e wemmw -

NOTE: Weighis are fram random efiests znaiysis

o041 1 e
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Factor 11-Heavy bag
Zhang 20232  Zhang, et al. 2023

Zheng 2016* Zheng, et al. 2016

Factor 12-Positive family history

Deng 20193 Deng, et al. 2019
Wu 2021 Wu, et al. 2021
Zhang 20232’  Zhang, et al. 2023

Zhou 202333 Zhou, et al. 2023

China

China

China
China
China

China

WPR

WPR

WPR
WPR
WPR

WPR

UMIC

UMIC

UMIC
UMIC
UMIC

UMIC

Study %
D ES (95% CI) Weight
i
i
i
i
Zhang2023a + 139 (1.06,1.82) 3699
!
i
i
I
!
zheng2016 —_— 109 (097,1.22) 6301
i
I
1
i
T
I
Overall (lsquared = 62.4%,p = 0.103) <] 1 119 (095, 150) 10000
i
I
i
i
NOTE: Weights are fom random effects analysis
T T
55 1 182
Study %
D ES (95%Cl) Weight
|
'
Deng2013 H —QH 595 (2.18, 16.24) 6.98
!
i
1
i
Wu2021 + 207(1.01,425) 1386
I
'
i
|
Zhang2023a —_— 154 (113,210 7249
I
i
1
i
Zhou2023 | ————————  543(203,1536) 6.36
'
1
Overall (-squared = 72.6%, p = 0.012) <> 1.92 (147, 250) 100.00

0616
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Factor 13-Rural residence
Zhou 202263 Zhou, et al. 2022
Deng 20193 Deng, et al. 2019

Ren 201420 Ren, et al. 2014

Factor 14-Low annual household income
Zheng 2016* Zheng, et al. 2016
Zhou 202263 Zhou, et al. 2022

Santo 2011116 Santo, et al. 2011

China
China

China

China
China

Brazil

WPR
WPR

WPR

WPR
WPR

AMR

UMIC
UMIC

UMIC

UMIC
UMIC

UMIC

Stuay %
D Es (95% Cl) Weight
'
'
'
'
2Znou2022 11 0.11,339) 469
'
'
'
'
'
Deng201e —_— 151083, 276) 3880
'
'
'
'
Ren2014 —_— 055(0.34,091) 5651
'
'
0
'
Overall (-squared = 69 1% p = 0.039) 1 > 0.84/(0.58, 1.23) 100.00
]
v
'
'
T T
108 1 943
study %
D ES 95% ) Weight
i
i
I
|
Zheng2016 * 103(101,1.05) 4465
1
I
i
|
I
Znow2022 / —_— 375203 2182
|
i
|
i
Santazott —_— 0.49(0.25,057) 373
i
!

Overall (-squared = 80.1%, p = 0.007)

NOTE: Weights arc from random effects analysis

109(049,242)

100.00

041

204
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Note: WHO, World Health Organization; AFR, African Region; AMR, Region of the Americas;, SEAR, South-East Asia Region; EUR, European Region, EMR,
Eastern Mediterranean Region;, WPR, Western Pacific Region; WB, World Bank,; HIC, high-income countries; LMIC, low- and middle-income countries; UMIC,
upper middle-income countries.
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Appendix S16: Sensitivity analyses.

S16.1 Influence Diagnostics.

1D rstudent dffits cook.d cov.r QE.del hat weight infl

Abo-Bakr 1992'% 0.454 0.036 0.001 1.012 122279.51 0.006 0.647
Adobor 2011%% -0.793 -0.066 0.004 1.01 122317.45 0.007 0.669
An 2015% -0.992 -0.082 0.007 1.007 122223.21 0.007 0.678
AndradeBarcia 1996 -1.557 -0.127 0.016 0.997 122251.51 0.007 0.673
Arti 20057! -0.569 -0.046 0.002 1.011 122316.44 0.006 0.641
Aulisa 20197 0.134 0.01 0 1.014 122146.46 0.007 0.674
Bondar 202137 -1.245 -0.102 0.01 1.003 120012.9 0.007 0.678

Brooks 197540 3.795 0.327 0.098 0.919 120992.73 0.007 0.667 *
Burwell 198328 -0.009 -0.002 0 1.013 122309.02 0.006 0.625
Cai 202138 1.793 0.15 0.022 0.991 121595.35 0.007 0.671
Carcamo 2023% 1.484 0.121 0.015 0.998 122191.09 0.006 0.649
Chan 1986% 0.242 0.019 0 1.013 122232.19 0.007 0.668
Chen 2010'% -1.046 -0.086 0.007 1.006 122311.72 0.007 0.675
Chen 2012'72 -0.674 -0.056 0.003 1.011 122302.62 0.007 0.676
Chen 2016'"! -0.226 -0.02 0 1.014 122097.38 0.007 0.676
Chen 202317 -0.996 -0.082 0.007 1.007 122313.22 0.007 0.676
Cheng 200677 -0.15 -0.013 0 1.014 122063.99 0.007 0.676
Chu 2023! 1.358 0.112 0.013 1.001 121929.5 0.007 0.669
Dantas 202120 0.693 0.054 0.003 1.009 122293.02 0.006 0.614
Deepak 2017% 0.458 0.037 0.001 1.012 122019.67 0.007 0.674
Deng 20193 0.386 0.031 0.001 1.013 122165.04 0.007 0.671
Dickson 19808 0.435 0.035 0.001 1.012 122260.81 0.007 0.658
Dickson 198321 0.583 0.047 0.002 1.011 122106.76 0.007 0.671
Ding 2020* -0.243 -0.021 0 1.014 122179.12 0.007 0.676
Dohnert 2008+ 2.426 0.189 0.035 0.976 122247.86 0.006 0.579
Donald 1981%! 0.187 0.014 0 1.014 122140.59 0.007 0.673
Dong 200978 -0.523 -0.044 0.002 1.012 122294.3 0.007 0.674
Du 20102 -0.636 -0.053 0.003 1.011 122307.7 0.007 0.674
Du 2016%!2 0.443 0.036 0.001 1.012 122095.95 0.007 0.672
Du 2018!7 -0.385 -0.033 0.001 1.013 122259.64 0.007 0.675
Etemadifar 20204 -0.713 -0.059 0.003 1.01 122316.49 0.007 0.666
Gao 20043 -0.59 -0.049 0.002 1.012 122304.64 0.007 0.674

Gao 202381 2.976 0.255 0.062 0.953 99878.36 0.007 0.677 *
Glavas 20238%8 1.388 0.116 0.013 1 120590.03 0.007 0.676
Goldberg 1995228 -0.987 -0.081 0.007 1.007 122316.07 0.007 0.674
Grivas 200247 1.921 0.16 0.025 0.988 121877.91 0.007 0.666
Guo 20174 0.785 0.064 0.004 1.009 122043.19 0.007 0.671
He 2016° -0.651 -0.054 0.003 1.011 122297.21 0.007 0.676
Heine 1981113 0.591 0.047 0.002 1.011 122238.11 0.007 0.66
Hu 20177 -0.615 -0.051 0.003 1.011 122292.35 0.007 0.676
Hu 202247 0.278 0.022 0 1.013 122050.81 0.007 0.674
Huang 2011a® -0.678 -0.057 0.003 1.011 122296.22 0.007 0.677
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Huang 2011b'>*
Jenyo 20054
Jia 2022°
Karachalios 19994
Ke 201210
Ke 2015'%
Kim 2020%
Komang-Agung 2017!
Koukourakis 1997194
Kunakornsawat 2017
Kuru Colak 20154
Lee 2014%

Li 1999b!°
Li 1999¢%14
Li 200113
Li2010"
Li2011"
Li2017%°
Li 2017b21°
Liang 2005213
Liu 2001'%4
Liu 2002!0°
Liu 2003103
Liu 201110
Liu 2024
Lonsete 197623°
Lu 2010
Ma 199517
Ma 2015
Meng 20038
Misawa 2015'63
Mittal 1987148
Miu 2017%
Moaleja 20184
Morais 1985183
Natasa 2006°!
Nie 2017213
Nissinen 19937
Nussinovitch 20025
Ostojic 2006
Owada 19827
Park 2006
Penha 2018%%3
Pin 1985%!!
Pruijs 1996%7

0.111
-0.047
1.573
-0.283
-0.557
-0.383
0.499
0.633
-0.102
1.278
-0.512
-1.266
-0.707
-1.044
-0.378
-0.277
-1.091
-0.56
-1.236
-0.516
0.093
-0.63
-0.427
0.083
0.519
-0.369
0.268
-0.133
-0.239
-0.087
-0.242
-1.38
-0.446
0.021
0.208
0.404
0.139
2.085
-0.003
0.716
-0.639
-1.083
-0.118
0.386
-0.34

0.008
-0.005
0.131
-0.024
-0.047
-0.033
0.04
0.05
-0.01
0.105
-0.043
-0.104
-0.059
-0.086
-0.032
-0.024
-0.09
-0.047
-0.101
-0.043
0.007
-0.053
-0.036
0.006
0.042
-0.031
0.021
-0.012
-0.021
-0.008
-0.021
-0.113
-0.038
0.001
0.016
0.032
0.01
0.171
-0.001
0.058
-0.053
-0.089
-0.011
0.031
-0.029

0.017
0.001
0.002
0.001
0.002
0.003

0.011
0.002
0.011
0.003
0.007
0.001
0.001
0.008
0.002
0.01
0.002

0.003
0.001

0.002
0.001

0.013

0.001

0.001

0.029

0.003

0.003

0.008

0.001
0.001

1.014
1.012
0.996
1.013
1.012
1.013
1.012
1.01
1.014
1.002
1.012
1.003
1.011
1.006
1.013
1.014
1.006
1.012
1.003
1.012
1.014
1.011
1.013
1.014
1.012
1.013
1.013
1.014
1.014
1.014
1.014
1.001
1.013
1.01
1.014
1.013
1.014
0.984
1.014
1.01
1.011
1.006
1.014
1.013
1.013

121879.58
122312.7
121507.28
122300.29
122281.93
122246.39
121738.31
122283.74
122046.99
122159.15
122312.59
122215.38
122307.93
122307.21
122160.45
122241.9
122282.34
122289.15
122284.66
122298.04
122187.99
122216.3
122240.64
121899.1
122234.65
119955.05
121889.06
122068.66
122265.13
122123.99
122062.65
122202.65
122083.22
122315.76
121676.93
121870.11
122258.07
122168.51
122284.04
122197.97
122312.73
122303.95
122290.47
122074.84
122152.93

0.007
0.006
0.007
0.007
0.007
0.007
0.007
0.006
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.005
0.007
0.007
0.007
0.006
0.007
0.007
0.007
0.007
0.007
0.007
0.007

0.676
0.599
0.673
0.665
0.676
0.675
0.676
0.634
0.676
0.658
0.662
0.677
0.676
0.676
0.677
0.675
0.677
0.675
0.675
0.673
0.673
0.677
0.676
0.676
0.662
0.678
0.676
0.676
0.673
0.676
0.677
0.676
0.677
0.494
0.677
0.675
0.666
0.639
0.663
0.664
0.671
0.676
0.664
0.673
0.677
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Qiu 202210
Ramli 20188
Ravi 201938
Ren 20142°
Robitaille 1984%2
Rogala 1978!%
Santo 201116
Sato 2011%°
Scaturro 202130
Se-11 1980
Serbescu 2007'¢!
Shen 2019%!
Singh 2022%7
Smyrnis 2015°!
Soucacos 199743
Souza 20134
Stirling 1996%
Sugita 20002%
Suh 2011'¢7
Sun 2009!!!
Sung 2021'%
Tang 2011b%'¢
Tisovsky 2004
Tobias 20198
Tzivian 1978%
Ueno 201136
Ugras 2010%
Wang 1996126
Wang 1998217
Wang 2007128
Wang 201322
Wang 2018b'?
Wei 2023'%°
Wen 20212
Willner 1982b!%°
Wong 200568
Wu 20212
Xia 2019130
Yamamoto 2015%
Yang 2022a'3!
Yawn 1999226
Yilmaz 2020
Yong 2009%
Yu 1995%°
Yu 2014%

-0.519
-0.993
0.268
-0.844
1.23
0.155
0.777
-1.317
3.195
0.33
4.058
0.423
-0.918
-0.911
0.385
1.3
-0.857
0.747
0.779
-0.138
-0.972
-1.389
-0.07
-0.007
1.287
-0.528
-1.01
-0.382
-0.863
-1.415
-0.742
-1.176
-0.15
-0.463
0.134
-0.973
2.029
-0.438
-0.928
-1.075
0.101
0.385
-0.291
0.14
-0.545

-0.044
-0.082
0.021
-0.07
0.102
0.012
0.063
-0.108
0.257
0.026
0.315
0.034
-0.076
-0.074
0.031
0.102
-0.071
0.061
0.064
-0.012
-0.08
-0.114
-0.007
-0.002
0.106
-0.044
-0.083
-0.032
-0.071
-0.116
-0.062
-0.097
-0.013
-0.039
0.01
-0.08
0.168
-0.037
-0.077
-0.089
0.007
0.031
-0.025
0.01
-0.046

0.002
0.007

0.005
0.01

0.004
0.012
0.063
0.001
0.092
0.001
0.006
0.005
0.001
0.01
0.005
0.004
0.004

0.006
0.013

0.011
0.002
0.007
0.001
0.005
0.013
0.004
0.009

0.002

0.006
0.028
0.001
0.006
0.008

0.001
0.001

0.002

1.012
1.007
1.013
1.009
1.003
1.014
1.009
1.002
0.95
1.013
0.922
1.013
1.008
1.008
1.013
1.001
1.009
1.01
1.01
1.014
1.007

1.013
1.014
1.002
1.012
1.007
1.013
1.009

1.01
1.004
1.014
1.013
1.014
1.007
0.985
1.013
1.008
1.006
1.014
1.013
1.014
1.014
1.012

122273.35
122309.94
122238.2
122317.54
121750.69
121720.63
122158.79
122206.43
122179.38
122174.83
122192.23
121843.8
122317.77
122317.89
119853.05
122278.48
122317.8
12215491
62870.99
122138.85
81767.04
122127.88
122309.72
122119.07
121965.63
121729.29
122316.52
122218.21
12231791
122020.73
122311.64
122277.91
122145.13
122199.7
121990.45
122306.64
122069.56
122303.99
122312.18
122302.29
122277.79
121841.53
121714.99
122158.48
122256.8

0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.006
0.007
0.006
0.007
0.007
0.006
0.007
0.006
0.007
0.007
0.007
0.007
0.007
0.007
0.006
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007

0.676
0.677
0.667
0.676
0.672
0.677
0.666
0.677
0.602
0.671
0.559
0.675
0.671
0.644
0.677
0.601
0.675
0.667
0.678
0.676
0.678
0.677
0.628
0.675
0.669
0.678
0.669
0.676
0.673
0.677
0.676
0.676
0.676
0.677
0.676
0.677
0.655
0.669
0.677
0.676
0.662
0.675
0.677
0.673
0.677
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Yu 202326
Zeng 20192
Zhang 2003134
Zhang 2008%8
Zhang 2011%°
Zhang 20173
Zhang 2023a’°
Zhao 1996!3¢
Zhao 201437
Zheng 2016
Zheng 201774
Zhou 19847
Zhou 20087
Zhou 2022%
Zhou 20233
Zhu 20173
Zhu 20213
Zou 20223¢

1.96
-0.848
-1.222
-0.625
-0.547
0.662
0.991

1.361
-0.41
-1.209
-0.085
-1.12
-0.644
0.941
-0.128
2.295
-0.837
0.911

0.163
-0.07
-0.1
-0.052
-0.045
0.054
0.082
0.113
-0.035
-0.099
-0.008
-0.092
-0.054
0.077
-0.012
0.193
-0.069
0.074

0.026
0.005
0.01
0.003
0.002
0.003
0.007
0.013
0.001
0.01

0.008
0.003
0.006

0.036
0.005
0.006

0.987
1.009
1.003
1.011
1.012
1.011
1.007

1.013
1.004
1.014
1.005
1.011
1.007
1.014
0.977
1.009
1.008

122066.22
122315.86
122300.18
122292.76
122315.53
120496.57
120506.75
121382.98
122284.02
122295.95
121389.66
122313.03
122285.01
121711.42
122189.65
121550.33
122312.76
122163.85

0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007

0.657
0.677
0.673
0.676
0.65
0.677
0.676
0.674
0.673
0.674
0.677
0.67
0.677
0.674
0.675
0.669
0.678
0.664
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$16.2 Leave-One-Out Analysis (Sorted by I2).

ID
Suh 2011'¢7
Sung 2021'%°
Abo-Bakr 199210
Adobor 2011%%°
An 2015%
AndradeBarcia 19968
Arti 20057!
Aulisa 20197
Bondar 202137
Brooks 19754
Burwell 198328
Cai 20213
Carcamo 2023%
Chan 1986
Chen 2010'%
Chen 2012172
Chen 2016'!
Chen 2023'73
Cheng 20067
Chu 2023!
Dantas 202120
Deepak 2017%
Deng 20193
Dickson 19808
Dickson 19832
Ding 2020*
Dohnert 2008+
Donald 1981%3!
Dong 2009!78
Du 20102%
Du 2016212
Du 2018'7°
Etemadifar 2020%
Gao 2004°
Gao 202381
Glavas 202388
Goldberg 1995228
Grivas 20024
Guo 2017%
He 2016°
Heine 1981'13
Hu 20177
Hu 20224

Effect
0.129
0.13
0.129
0.13
0.13
0.13
0.13
0.129
0.13
0.128
0.129
0.129
0.129
0.129
0.13
0.13
0.129
0.13
0.129
0.129
0.129
0.129
0.129
0.129
0.129
0.129
0.128
0.129
0.13
0.13
0.129
0.13
0.13
0.13
0.128
0.129
0.13
0.128
0.129
0.13
0.129
0.13
0.129

LLCI
0.118
0.119
0.118
0.119
0.119
0.119
0.119
0.118
0.119
0.117
0.118
0.118
0.118
0.118
0.119
0.119
0.118
0.119
0.118
0.118
0.118
0.118
0.118
0.118
0.118
0.118
0.117
0.118
0.119
0.119
0.118
0.118
0.119
0.119
0.117
0.118
0.119
0.118
0.118
0.119
0.118
0.119
0.118

ULCI
0.14
0.141
0.14
0.141
0.141
0.141
0.141
0.14
0.141
0.138
0.14
0.139
0.14
0.14
0.141
0.141
0.141
0.141
0.141
0.14
0.14
0.14
0.14
0.14
0.14
0.141
0.139
0.14
0.141
0.141
0.14
0.141
0.141
0.141
0.139
0.14
0.141
0.139
0.14
0.141
0.14
0.141
0.14

0.998
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999

ID

Miu 2017%
Moaleja 20184
Morais 1985183
Natasa 2006°!
Nie 2017213
Nissinen 19937

Nussinovitch 200233

Ostojic 2006°¢
Owada 19827
Park 2006°*
Penha 2018%%3
Pin 19852!!
Pruijs 1996%7
Qiu 202210
Ramli 20188
Ravi 201938

Ren 20142°
Robitaille 1984%2
Rogala 1978!%
Santo 2011116
Sato 2011%°
Scaturro 202110
Se-11 198077
Serbescu 2007'¢!
Shen 2019%!
Singh 202227
Smyrnis 2015°!
Soucacos 199743
Souza 20134
Stirling 1996
Sugita 20002%
Sun 2009
Tang 2011b%'6
Tisovsky 2004%
Tobias 2019'#
Tzivian 1978
Ueno 201186
Ugras 2010%
Wang 199626
Wang 1998217
Wang 2007128
Wang 201322
Wang 2018b'?

Effect
0.13
0.129
0.129
0.129
0.129
0.128
0.129
0.129
0.13
0.13
0.129
0.129
0.13
0.13
0.13
0.129
0.13
0.129
0.129
0.129
0.13
0.128
0.129
0.128
0.129
0.13
0.13
0.129
0.129
0.13
0.129
0.129
0.13
0.129
0.129
0.129
0.13
0.13
0.13
0.13
0.13
0.13
0.13

LLCI
0.119
0.118
0.118
0.118
0.118
0.118
0.118
0.118
0.119
0.119
0.118
0.118
0.118
0.119
0.119
0.118
0.119
0.118
0.118
0.118
0.119
0.117
0.118
0.117
0.118
0.119
0.119
0.118
0.118
0.119
0.118
0.118
0.119
0.118
0.118
0.118
0.119
0.119
0.118
0.119
0.119
0.119
0.119

ULCI
0.141
0.14
0.14
0.14
0.14
0.139
0.14
0.14
0.141
0.141
0.141
0.14
0.141
0.141
0.141
0.14
0.141
0.14
0.14
0.14
0.141
0.139
0.14
0.138
0.14
0.141
0.141
0.14
0.14
0.141
0.14
0.141
0.141
0.14
0.14
0.14
0.141
0.141
0.141
0.141
0.141
0.141
0.141

2

0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
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Huang 2011a®
Huang 2011b'>
Jenyo 20054

Jia 2022°
Karachalios 1999
Ke 201210

Ke 2015'%

Kim 2020%
Komang-Agung 2017°!
Koukourakis 199794
Kunakornsawat 20172
Kuru Colak 2015146
Lee 2014%

Li 1999b!60

Li 1999¢214
Li2001"

Li 2010

Li2011!1

Li 2017

Li 2017b%10

Liang 2005%'

Liu 2001104

Liu 2002'%

Liu 2003103

Liu 2011106

Liu 2024

Lonsete 197623

Lu 2010

Ma 19957

Ma 20151

Meng 20038
Misawa 2015'63

0.13
0.129
0.129
0.129
0.13
0.13
0.13
0.129
0.129
0.129
0.129
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.129
0.13
0.13
0.129
0.129
0.13
0.129
0.129
0.129
0.129
0.129

0.119
0.118
0.118
0.118
0.118
0.119
0.118
0.118
0.118
0.118
0.118
0.119
0.119
0.119
0.119
0.118
0.118
0.119
0.119
0.119
0.119
0.118
0.119
0.119
0.118
0.118
0.118
0.118
0.118
0.118
0.118
0.118

0.141
0.14
0.14
0.14
0.141
0.141
0.141
0.14
0.14
0.141
0.14
0.141
0.141
0.141
0.141
0.141
0.141
0.141
0.141
0.141
0.141
0.14
0.141
0.141
0.14
0.14
0.141
0.14
0.141
0.141
0.14
0.141

0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999

Wei 2023!%°
Wen 20213
Willner 1982b!%°
Wong 200568
Wu 20212
Xia 2019130
Yamamoto 2015%
Yang 2022a'3!
Yawn 199922
Yilmaz 20206
Yong 2009¢
Yu 1995%

Yu 2014%7

Yu 20232
Zeng 20192
Zhang 2003134
Zhang 200828
Zhang 2011%°
Zhang 20173
Zhang 2023a%
Zhao 1996136
Zhao 201437
Zheng 2016*
Zheng 20177
Zhou 19847
Zhou 20087
Zhou 2022
Zhou 20233
Zhu 2017
Zhu 20213
Zou 20223
Mittal 1987148

0.129
0.13
0.129
0.13
0.128
0.13
0.13
0.13
0.129
0.129
0.13
0.129
0.13
0.128
0.13
0.13
0.13
0.13
0.129
0.129
0.129
0.13
0.13
0.129
0.13
0.13
0.129
0.129
0.128
0.13
0.129
0.13

0.118
0.119
0.118
0.119
0.118
0.119
0.119
0.119
0.118
0.118
0.118
0.118
0.119
0.118
0.119
0.119
0.119
0.119
0.118
0.118
0.118
0.119
0.119
0.118
0.119
0.119
0.118
0.118
0.117
0.119
0.118
0.119

0.141
0.141
0.14
0.141
0.139
0.141
0.141
0.141
0.14
0.14
0.141
0.14
0.141
0.139
0.141
0.141
0.141
0.141
0.14
0.14
0.14
0.141
0.141
0.14
0.141
0.141
0.14
0.141
0.139
0.141
0.14
0.141

0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999

68




Appendix S17: Publication bias.
S17.1 Funnel plots.
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Statistical method Effect size p value
Egger’s test -0.41 0.6834
5.66 <<0.0001
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S17.3 The result of the trim and fill method.
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Appendix S18: List of studies excluded at full-text screening stage.
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