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Tabl eBals;el i ne characteristics for studies included in pairwise meta-analysis and Bay
Included in
| lLuded §'f .
Study (Year), . Femal_e ,/ t gl mal e / FMdanlaé e / 1§ e éaye5|an
Catoeitgyn)ent SubMaqa}es ('NMet hod TotaIATQqQ(ag§§d Ml

rwi s
(Country) R ( SD) AR (SD) . etwork met a-
Met a anaﬁyasn'aslysis

Nor mal occlusion

Machado et al.

(2018) (Portugal)  Europe 29 10/19 Digital caliper (0,01 92.1(2.2) 738;54 9J279(22'21)/ 7.9 (3211)/ 79.3 Yes Yes
(Almada) mm) (3.5) 9(2.1) (4.1)
Patel et al. (2017) . Digital caliper (0,01 80.8  91.92(34)/  80.34(327)/
. Asia 50 25/25 92.73 (2.69) Yes No
(India) (Pune) mm) (2.86)  93.55 (1.36) 80.6 (2.45)
(20182)k ?gfajitl)a(lééo America 90 45/45  Digital caliper (0,01 91.63 (1.95) 77.57  91.35(1.87)/  77.3(2.28)/ Yes No
Ao mm) 63 (1. (2.45)  91.91(2.04)  77.85 (2.64)
Shahid et al. (2016) o
(Pakistan) (different  Asia 128 64/64  Digital caliper (0,01 92.8 (2.79) ?ﬁf s@g%?/ NBQP/N Yes No
states) mm) (3.81) 5(3.1) (4.4)
Lombardo et al.
(2016) (USA) (New  Europe 56 22/34 '”tra&f"]:;:)"”er 91.56 (2) (727;1%5) 9;1'5;7((22))/ 77.88 g; 1773 Yes No
York) : :
o) Lackaony, Asia 50 25025  DORGRION eramen)  DPN Sloa(rey  sbiriire Yes Yes
Bugaighis et al. - .
(2015) (Libya) Africa 15 NS Digital caliper (0,01 90.24 (1.89) 76.88 NS NS Yes Yes
(Benghazi) mm) (242)
Ismail et al. (2015)
(Sudan) Africa 55 25/30 Digital caliper (0,1 mm)  91.47 (2.83) 737'1466 9;'1233(2'293) / 7777'2723(32'4832) / Yes Yes
(Khartoum) (3.16) 73 (2.9) 73(282)
Hashim et al. - .
(2015) (Sudan) Africa 60 30730 mwmﬁmymm 90.8 (3.5) g% %6&3/% n«ggme Yes No
(Khartoum) : ’ ’
Ricci et al. (2013) . Digital caliper (0,01 7749 9036(1.7)/  77.73(2.39)/
(Brazil) (Sao Paulo) ~America 35 NS mm) 90.38 (1.58) 2.2) 90.44 (1.2) 76.68 (1.19) Yes Yes
Celikoglu et al.
(2013) (Turkey)  Europe 26 14712 cBCT 90.69 (2.21) é;fg NS NS Yes No
(Karadeniz Eregli) ’
Joias et al. (2011) . Digital caliper (0,01 77.48 77.61 (2.45) /
(Brazil) (So Paulo) ~ America 35 8127 mm) NS (2.22) NS 77.05 (1.1) Yes No
Fernandes et al. L .
. . Digital caliper (0,01 77 90.87 (1.94) / 76.54 (2.79) /
(202 k) S?J?Z”) America 140 70170 o 91.32 (1.98) 21 Sirues  aseen Yes No
Manopatanakul et
(zi‘}hflgm) Asia 37 NS Digital ‘ﬁ'r'rﬁ’)er (0,01 91.66 (1.74) (727'1%% NS NS Yes No
(Bangkok)
Lee et al. (2011) . 188/ Digital caliper (0,01 7754 90.3(2)/90.5 77.6(26)/77.5
(South Korea) Asia 307 119 mm) 90.42 (1.94) (2.54) (1.9) (2.5) Yes No
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(Seoul)

Oktay et al. (2010) 79.28  91.63(2.04)/  79.17 (2.65)/

(Turkey) (Erzurum) Europe 100 61/39  RMI 550 3D (0,01 mm) 92.1 (1.95) (2.53) 92.39 (1.84) 79.35 (2.47) Yes Yes
Joias et al. (2010) . Intraoral Scanner 78.66
(Brazil) (S&0 Paulo) America 35 8/27 (3shape) 91.58 (2.2) 2.72) NS NS Yes No
Freire et al. (2007) - .
(Brazil) (Riode =~ America 30 15,15  Digital ‘“;Ta]'r'rf)er (0,01 91.46 (1.63) (727'1%?; NS NS Yes No
Janeiro) ’
Endo et al. (2007) . Digital caliper (0,01 78.39  91.69(2.35)/  78.57 (2.19)/
(Japan) (Nigata) A% 60 30730 mm) 91.6 (2.11) (218)  91.51(1.88) 7821 (2.18) ves No
Ciger et al. (2006) . )
Digital caliper (0,01 77.95 91.82 (1.99) / 78.43 (2.41)/
(Turkey) Europe 125 55/70 mm) 91.95 (2.2) (2.35) 91.97 (1.65) 78.62 (2.24) Yes Yes
(Hacettepe)
Carreiro et al. 78.24
(2005) (Brazil) America 41 20/ 21 Microscribe 3DX 91.76 (2.51) (3'4) NS NS Yes Yes
(Parana) .
Uysal et al. (2005) Digital caliper (0,01 7856  91.73(2.26)/  78.33 (2.42)/
(Turkey) (Konya) ~ Europe 150 72178 mm) 91.9 (3.21) (323)  89.83(2.33)  78.18 (2.82) Yes Yes
Alkofide et al. - .
. . Digital caliper (0,01 78.86  92.36 (2.37)/  78.79(3.19)/
Agg%z))(ﬁizgg'h) Asia 60 NS mm) 93.58 (2.12) (255)  9212(167)  78.75(2.27) Yes Yes
(Nc'ﬁl‘;;?'(é;a?‘g; Asia 60 30/30 Software 93.27 (2.48) (821_ %5522) 99%_1;4((22'%2)/ 21 ;5(2(22% Yes Yes
Europe 40 20/20  Digital caliper (0,1 mm) 91.25 (2) 7(1;;5 9&87((12'8054))/ 777658((11'6429))/ Yes No
Lavelle et al. (1972)  Africa 40 20/20 Digital caliper (0.1 mm) 932 (2.11) (2732) 953;95((12'732)’ 7%64((12'8(%)’ Yes No
Asia 40 20/20 Digital caliper (0.1 mm)  92.75 (1.53) (718;5%5) 9922'16((12'?7))’ 778527((11'3(?6))’ Yes No
Class |
'\?apcohriduogae‘t Blrofé°18) 50 29 /| 21 Digital calZi)'e ogg 61(mm 9)6092(290904) 0) Yes
Saritha et . (2017) o 79.37 179509, (2. 37)
(India) Rsi a 168 110 / 58 Digital caldfer 9&@ ﬁgé(mL _30{)4.387'(1.86) Yes
Mahmoud et al_. _ _ _ 78 a4
(2017) (Sudahn 52 NS Di gital ca||per((20,90155 rns) 91. NS (2.98) - Yes
(Khar ’
Elshe|kh|_et _al. ) ) 74 42 -
(2017) (LiAfyrai)ca 20 10 / 10 Digital cal(lzpeors)(ONSJl mm) NS89.91 (1.79) Yes
(Benc ’
Can-ado a (2016) S 78.,37 -
(Bra(Dou n%er| 321 NS Di gital callp(z_(0,0lNSmm) 9INSS1 (2.04) Yes
Al -Duliamy |l raq et o _ 78 7 -
al. (2016) Aclimaq) 70 NS Di gital callper((40,(§1) rNrs) 91. N33 (2.20) Yes
(Bagt ’
Aa'I'D”‘('I'E;)my Koy Pe 70 NS Digital calipe{?(@?OlNam) 91N63 (2.58) Yes
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(Cairo)
%T?]%?a";t alag(2015) 45y 25 | 25 Digital cali(g;r6(%?’2'931159m(m%'87%1.21§.é.(@6 1389 43
Shast_ri et al . (2015) _ _ _ 76.89 -
(I'ndia (NoAsha) 40 NS Digital caliper Ng1.73 (3.M9

(Luck t2.16)

Bughaighis et al. 9 -
((2;15) ( LiAfyrai)c a 220 NS Digital callpe §O3)OlNSnm) 9INS55 (2. 4)

enc

('Ssumdae"r']) et a1 (%R015) 4 26 | 23 Digital ca|(|3pe4r699(10 Sp iy 2001 4 7° %02 Jg 3
Maurya et al. (2015) -
(Indida) ( MA i pa 60 30 / 30 Digital cali()%'ri'g%?’l'oo.}%m(?ﬁzi%‘lgageoé(§8 6(842)).&{1)

Pr a : : :
Zerouaoui et al . 77 93
(2014) (MorAdciahp 30 NS Digital cali(pf'reo) NS91.37 (2N®5)

(Ra ’
J(|Innddaila)et adsi d2013) 300250 Ipigiial caliper (o (7n§m)829399§37%380%4a]75](43135) /
Asma et al (2013) ’ . . 7,8, 8 -
(Mal aysia Asi“a 50 NS Di gital caliper ((40_'031 rNrs) NSNS
(RB'rCaCZ'i le)t A me (204 3) 35 NS Digital cali pezgg 6?%’11'. ﬁ_q%\) ( 3'773841.96061{ o 3¢ L4900y
Al i Hyder et al. -
(2012) (Bandkadesh) 40 20 / 20 Digital ca|i%%'réf%gl'oizem(?@?%%&s?é(z?o (072)).é9)

(Dhe ’ ’
??23?'&1)“ ahsi §2012) 5354 NS Digital caliperzgo,zgl gn) 91.88 (3.30)

O' Mahony et al. -

79,0092 4 28)40 (2.90) I

(2(0(1:3) (| rEedrampde 60 30 / 30 Or h9o2A n3a0l y(zZe(r%g()s%osg)é\_Niroéfz790)60 (3_20)
V(eU'SaA)e‘ al xmd2i0td) 207 110 / 97 Digital ca(7|§i'p9e7r (NS, 01 iy 1824 ng9)
fg‘;%aent) al As(i2a010) 66 33 /| 33 Digital caliper (g@l'o%BIm(m%' Nsod. 10 (2.20)
(OHraﬁ/e;)t algyr 6%210) 100 RM6 550 3D (005 mm) 92.27 (2751 192 3234 (177888)66’(2 419
S(’tcrr‘gjait'i,etEur'op(ezoog) 110 68 | 42 Digital ca|(|2pe2r5(m301 mm) NS91.81 (1.99)
?gi%ait) al . aqlj2009) 101 59 |/ 42 Digital cal|(7pZer84(%o1L 011 733)9é/(2155?)2
fgi%ait) al . aq(j2008) 60 30 / 30 Digital cali})%'r‘l%%lojé‘l %%709)6934(011821) dl)
Al Sul ai mani et al .
(2006) (Saudisifmrabia) 98 62 | 36 Ortho-I soféwéé? NS 93.90 NS4.07)

(Jec ’
Ciger et alL. (2006) o 77.9591 9 1858 21542 9349 5!
(Turkey) 'Eurg)pe 125 70 /| 655 Di gital cal(lzper 9(O 80721 mm) (1925 (2. 20)

Ye

Ye

Ye

Ye

Ye

Ye

Ye

Ye

Ye

NS
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C(aE{rraezilrlo tanfelri ¢G@2005) 44 Bli2rostribe3DX 92. 13 (2(7.30'8])3 NS NS - Yes
Uysal et al. 05) P 7.8. 5691 . 6 ( 581)18/ 35319 ,/
et Eur 652 156 150 / 6 Digital ca|(|3p_er (o S n%m98 3931 3' 21) ves
(Llalgloy)e‘ aky,r63204) 57 31 / 26 Digital calzge (ON81 mm) NS1.72 (2.20) Yes
Aravj o et al . (20083) 8 18 -

(Brazil) ABetbca 100 58 [/ 42 Digital cafbpgg)(N$01 mm) NS NS Yes
Hor i z

Al kofide et al. (2002) -

L S 2.,12 TBTY) ( 7
(?%ue? Ar aBs B 60 30 / 30 Digital cali §r Z%zpjﬁem(‘(‘" 7337)79595 224_ 1(92)).64) Yes
Ta et al. (2001) -

h 5 1.,10 7006 ( 0
((é—lr?:L?nKongA)ma 50 25 [ 25 Digital call(piar8g%0_03§0m(?‘x]&7zo 6 615_ 8(09)'{9) Yes
Nie et al. 1999) 8 29 .62 ( 4 71 2 1) /
(China) A%la 60 30 / 30 Software (0 ;)1 a1 5? 3? (é 4§) Yes
C[‘L’ngg’ et Al (1%89) 30 NS Digital ca||pe(2((? 01N8m) 91NSO (2.40) Yes

Class 11

Machado et I 2018) - 7848 2771p64 (3¢ 58

(Portuga. I?uroée 51 36 / 15 Digital cal @e %Jq Aé%, gn} 361 69) Yes

??;\Idfz‘;‘ et AL a(2017) 443 70 /| 33 Digital ca||§e64(‘302, n{ml)79)29142(229636 l997) ves
Mahmoud et al . 78

(2017) (Sudahna 44 NS Digital caliper((4 30553 ming) 90. &N5S (2.6 4) Yes
(Khar

C(aB”r'aazdiol)e‘ Ailer i1 (cZ018) 324 NS Digital calipe(7r§ 3%, 0 Nsmm) 9INSIE (2.06) Yes

Al -Duliamy |l raq et 79. 05 -

al. (2016) Aclimaq) 40 NS Di gital caliper((20 041) rNrs) 91. 59¥MS (2.66) Yes
(Bagl

Al -Duliamy Egypt et 78 6 -

al . (2016) ACEgemt ) 40 NS Di gital calipeE3(é7S)1N$m) 89 NB4 (5.13) Yes
(Ca ’

Shastri et al . (2015) 81. 1 -

(I'ndia (NoAsha) 50 NS Digital calip?%'oj_) N®O. 77 (2. H8) Yes
(Luck ’

Bughaighis et al. 78 -

(2015) ( LiMfyrai)c a 85 NS Digital <calipe 2('9135)1Nﬁam) 91INS (2.43) Yes
(Benc :

('Ssumda;r:)et e i (R015) 59 27 | 22 Digital ca|(|4pe4r59(20212 &3784)172(.60'505()3. Ye

Maurya et al. (2015) -

. . S .79.0 1..67 79209 /( 9 /

(IPndla) ( MA i pa 60 30 / 30 Digital ca||(p§_r52?b,1qfi7 rP(rE]) 51) 134 %9 75)%.4) Ye
rad

Zerouaoui t al . . . . 5975 -

(2014) ( Riri®ca 30 NS Digital calkaeb NS2.597 (2N$1398) Ye
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(Rabat)
Mc Swi ney et al . -
(2014) (1 reedramme 60 30 / 30 Software ((3260;?7)%%) 95 ((22' @)5’5’5((%.'229779) / Yes
(Dut : : : :
(AMSaTaayesti aaI'As(iza()lS) 100 NS Digital caliper7jo§‘61 gn) NS S - Yes
Al i Hyder et al. -
2012 Bandbadesh 40 20 / 20 Digital «cali 10 1m 7285)7 63 88 .¥9 Yes
P? 9 B5 3 098")
(Dh:
??23?'&)‘” ahsi 42012) 554 NS Digital ca|iper(é90,01 Kngn) 91.88 (3.37) Yes
O' Mahony et al. -
D) 5/,(3.56) ./
(Z(Oéj) (1 rEU ranpde) 120 60 / 60 OrhoAnalyze 3 (34560)9f§w0a5re2)2 05 ) %.%3{?%)19) Yes
fg‘;%aent) al . aglj2010) 66 33 / 33 Digital caliper (fi04%mm) "Nsol. 38 (i.s8) Ye s
Oktay et al, (20Q10) 7 792.32 (278)43 (2.46) |
Crurkey) Eurbd 200 RMI 850 30 (0,07 61m) 92.06 (2§L 8)42 Yes
?tcrrléjaltli,etEurop(ezoog) 1009 60 / 49 Digital cal(lpe7r3((]\1801 mm) NS91.14 (2.14) VYes
fgi%ait) al . aqlj2009) 78 42 | 36 Digital cali(?a;ratf%l 017 %79}1)292#(527252) 44y Yes
Endo et al., (2008) o 17,9391 043 mi 78R 2H (3. 269
(Japan) As‘'iTa 60 30 / 30 Di gital call(pfr %% Oi 7.9%1.5 8? 4 Yes
Al Sul ai mani et al . 1. 88 -
(2006) (Sauddsimrabia) 52 34 |/ 18 Ortho-|I so((8t4\7v§&s: NS 93. 06 N(S3. 65) Yes
(Jec :
L(”’Tsu?'keeyt Ay, 63205) 191 105 / 86 Digital capr%? (BSO01 mm) NS91.27 (3.35) Yes
(Llalgloy)e‘ aky 65204 24 18 | 6 Digital cali(7p§e'r04(0,l\[51 mm) NSL. 24 (1.85)  Yes
Ara¥%j o et al. (2003) 8 -
Brazil Bel bca 100 48 | 52 Digital <ca p BS01 mm NS NS Yes
2 )
Hor i z ’
Al kofide et al. (2002) .
(Saudi AraBsaa 60 60 /| 60 Digital cali(gfr é) i&m?ﬂ)g%%%%zﬁ(%' 7&%))2’) Yes
(Jec .
Ta et al. (2001) -
Hong KongAsi a 30 15 / 15 Digital cali77'r7 ) 8/9(1.'47) 1/. 6797'7 Yes
(Sheun PE's ) 4 7YX 174y
Nie et al. ,(1999) 057992, 1 (2.88)F2 (3.)2) !
(China) A%la 120 60 / 60 Software ((f,s(?l "énb)_oz 9 O_Oéigg( 5) Yes
Crosby et 3l (1%89) 79 NS Digital calipef (8roi1nsm) 9INS (2.56) - Yes
(USA) (3
Class |1 - Division 1
Machado et | 018) . . 0. 19) 3/ . 3) /5 .2
(Portuga. @uro;gg 23 16 [/ 7 Digital <caliper (%191 gn:l’nz (- bii (2.%? Ye8s 6 (3. 8)
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Mahmoud et al .

(2017) (Sudaha 41
( Khar

El shei khi et al .

(2017) (LiMfyrai)ca 20
(Benc

Chugh et alAsi(§015) 40
(I'ndi a)

Bughaighis et al.

(2015) ( LiAfyrai)c a 73
(Benc

Asma et al .As(i2a013)

(Mal aysi a 50
Ri cci et aAmer(izcor}?’) 35

(Brazil)

Kansgl et aAsi£2012) 237

(I'ndi a)

O' Mahony et al.

(2011) (I rEedrampe 60
(Co

Okt ay et al 010)

(CT_urkey) Eur(oE:OG) 100
iger et al.

(Turkgy) 'Eurg) e 71

C(aBrrraezlirlo‘ Amerlc(zoos) 54

Uysal et al. 2005)
(Turkey: Eur%pe 157
Nie et al 1999)

C(Chibna) A%la 89) 60
rosby et

(USA) %merg 30

Machado et | 018)

(ot Uy Blrofé 28
Mahmoud et al

(2017) (Sudana 3
(Khar

Bughaighis et al.

(2015) ( LiMfyrai)c a 12
(Benc

Asma et al ., (.2013)

(Mala(sel As'a2012) 50
ansa et al ..

(India) }\5|zg 17
O' Mahony et al.

(2011) (I rEedrampe 60
(Co

d0i:10.20944/preprints201902.0169.v1

NS Digital caliper (4 1031) ) 90. WS (2.63) Yes
10 / 10 Digital cal(|3pe2 )(ONS)l mm) N®1.38 (3.06) Yes
S ) .9 2..,24 789309 ( 7 85

20 / 20 Digital call};?_r ?%09%3m(m%77_9957i-¥3 (2.4{9) Yes

NS Digital ca|iper7(g(%,5)‘01Nam) 91N89 (2.58) Yes

NS Digital caliper (7(3q,7051 ) NSNS - Yes

S ) 77 9 .37.(273 7L L2 8), /

NS Digital callpe(z_(a,%%_r:?rg) 775_836'; (9.2) Yes

NS Digital caliper (0,01 mm) 91.5 (3.4) 79.Meq 4)
30 / 30 OrhoAnalyzer (Sof%tllv'VaSrezl”)gaéf 602. 1) 37wes (3.
RM6 560 3D (009 mm) 91. (2(73) 5%21 2624 (2;025)28’(2 17)- 1 Yes

S 78 04 4 3 1)94 2 6
40 / 31 Digital cal(fe gq @% tgwmf 9(() 8§ 2 9) Yes
26 | 28 Mlcroscrr(?% §%x NS 92.24NS2.56) Yes
8.5 91,1 (2. 783%8/,(3..067 ,/

82 [/ 75 Di gital t4§er 9(O,Og7l mm98_339(1.1% (3. 34) Yes
30 / 30 Software (Og) 6%2 11 (922'8.8@1016B8](/2(.35')87') / Yes

NS Digital caliper (0,01 mm) 91.7 (2.3) 78 Y2s(3.1)
Class |1 - Division 2

20 1 8 Softwares 19%@3 (2)751(.261('(32.7%)" 7874 6ves. 4)
NS Softwares (0,01(7%mg§) N®2.42 (2NB7) Yes

NS Softwares O,(E7%8'r£|2r§)) NS 91.56 (NIS. 21) Yes

NS Softwares (0,01;3 mme')3 NS NS NS ) Yes

NS Softwares (0,01 mm) 91.8 (2.9) 79.1 (3)Yes NS
30 / 30 OrhoAnalyzer (Sof%tzzwasre(zsmléﬁz(z 027279 4 gweg (3)

5)

NS
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Oktay et al_. 010) 78.,9892. 42 (2735)76/(2 67) |/

(Turkley) IEur(o%eo) 100 RM6 550 3D (007 mm) 92.26 (2(.;2% 52.16 , BS 3/( - Yes

Uysa et al. 5 .81 i/ 5

et Eur 652 34 23 1 11 Softwares (O, 018%r_n§‘81 gBJSﬁal (% . %%) 79 Yes. 23)
Nie et al. 1999) 0292.09 ( T 7 3 29
(China) A%la 60 30 / 30 Software (0 4{)31 maﬁi 82 5?8 QQ (é 4?) Yes

ng;z;’ et Aler (1%89) 29 NS Softwares (0,01 mm) 91.5 (3.1) 76.8 ( 5Y.e3s) NS

Class |11

Machado et 018) 91..8 (1.78, {/2.9) | 78

(SPOI_’tl;ga\ élul 6(2017) 38 25 |/ 13 Softwares ((; Ozgdznin;]é ( P?é (/f) 7/% (2.Y9)s
aritha et . . P

(India) Rsia 40 21 / 19 Softwares (52 @@}94 b%ﬁ&i(%ggg) Yes
Mahmoud et al . 78 -

(2017) (Sudaha 11 NS Softwares (O, ( mrrf)B) NS91.38 (2ND4) Yes
(Khar

El shei khi et al . 7 -

(2017) ( LiMfyrai)ca 20 10 / 10 Softwares ((2)',3);1) g 92.KNS (2.96) Yes
(Benc :

Can-ado (2016) 7. -

(Brazil) Aahlerl 66 NS Softwares ?% n?m) NS 91.22 (N&B.07) Yes
Al - Duliamy et al. 78 -

(2016) (! rAasg)a 10 NS Softwares (0,01 m'rrﬁ NS91.82 (2N4) Yes
(Bagt (2. 5)

Al - Duliamy et al. 65 -

(2016) ( EgAfprti)c a 10 NS Softwares (O,(Y(li'n%n)]) NS 90.65 (N*s. 71) Yes
(Ca ’

Chugh et al (2015) 81, 23 4 ( a 6/ .17y

(India) As i a 30 NS Softwares (0,01(3mm2) 4614.{)%0?.94.90£? Yes

Shastri et al. (2015) 77 1 -

(I'ndia (NoAsha) 20 NS Softwares (0,01 m'ng) NS91.33 (2NS2) Yes
(Luck (5.764)

Bughalghis et al . 7 48 -

(2015) ( LiAfyrai)ca 13 NS Softwares (0,({%'@T)) NS 90.97 (N=. 93) Yes
(Benc .

Il smail et (2015) 77. 7193 8 (27 o1/ /

(Sudan) Afr| 4 3 27 | 16 Soft wares {9,0jlgfnm% 37]2 % § 6% Yes

Maurya et al. (2015)

) ) 4 4995.51 8,525,6/ Yo
(IPnrdalda) ( MaAdhya 24 12 / 12 Softwares (?1.0%3@@).93 ((?égg)g ((1115??} Yes
Zerouaoui et al . 7 23E8 -

(2014) (Mordcceah 30 NS Softwares (0,091' n%mﬁ NS 92. 075 (N&.2062) Yes
( Ra (2 8 51
Mc Swi ney et al .
7,8. 3 ) 37y |/
(2(0D1u4t) (1 r@U ranpde) 60 NS Softwares (0,013 rrk)gz éiz ZA% (1% éfz) AR Yes
Asma et al ., (.2013) 79. 09
(Mal aysi a Asi“a 50 NS Softwares (0,01(2mm0) NS NS NS Yes
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Al i Hyder et al.
(2012) (Bandbadesh) 40
(Dhe
Kansgl et aAsi£2012) 24
(I'ndi a)
O' Mahony et al.
(2011) (I rEedrampe 60
(Co
Endo et aI.AS(i2a010) 66
(Japan)
Oktay et al_. 010)
(Turkey) Eur(o%e 100
Strujil et _al. 2009)
(Cro(zag Europ(e 81
Endo et aI.AS(iZaOOQ) 71
(Japan)
Endo et al . (.2008)
(Japan) As 60
Carreiro (,2005)
(Brazil. Amer|c 46
Uysal et al_. 05)
i tleyt TEurbpe 113
Al Sul ai mani et al .
(2006) (Sauddsimrabia) 10
(Jec
Laino et al. 04)
(ltaly) Eur%%% 13
Ara¥%j o et al. (2003)
(Brazil) ABetbca 100
Hor i z
Al kofide et al. (2002)
(Saudi ArahAsiaa 60
(Jec
Ta et al. (2001)
(Hong KongAsi a 30
(Sheun
Nie et al. 1999)
(China) A(S|a 120
AR 1T Anterior Ratio; OR

RliBrostribe23BX

d0i:10.20944/preprints201902.0169.v1

Digital cal i(g;" 155?51'1'951288’“('1%2';632))471%1( 5. (o% 58)

Digital caliper (0,01 mm) 91.8 (3.1)° 78

Or hoAnalyzer (SOfthNadez.&O) 2(%)(/2.72%'6

Digital caliper (%11'9175m(m])'5(5))91{.65 (i.89)

RMS 550 3D (002 mm) 92.87 (1(.79_2 22 8912 (2'77(%5.)32%1’ (3.139 /
Digital ca|(7§'e?3(or,\191 mm) NS2.08 (1.82)
Digital cal i(%;rs‘(‘%ll'pzésl mim) '77583_2339_5(514 9379 ds)
Digital ca|ig;;'r8?%51,1'9‘5865m§n])'7fg_)534i.(615 927 ds)
92. 3 (2.(7629)54 )y 1 () O 7O
Digital ca|(7§pe8r3%(20 30411 (rﬁmﬂ]ﬁg’ 963687 3’ 66)
Ortho-| soff@gg’g) NS 96.3 (NS45) _
Digital cah{a%‘rl?o,us mm) NS8.94 (2.26)
Digital cazgpgg)(N$01 mm) NS NS -

Digital ca||(3§r5é)§ oi %%1&%?732%962(7211 (28%.12)

Digital ca||(p§ 43)9,012 ,{2,?1)7]‘71)X%/9(g) g% 2
Software ((520174%%)68 (29?8865((2 692‘5) /

Ratio; CBCT T cone-beam computerized tomography;
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Normal Occlusion Class |
400 400 Afnc;
@ P America
i3 @ §
2 300 £ 300 \ Asia
R4 < = Europe
g 200 ; 200 =
o [ 4 o [ 4
g 100 = - € 100 " R ~3.
» = »
b4 s00e ¥ z Ve e
0 0
1970 1980 1990 2000 2010 2020 1985 1990 1995 2000 2005 2010 2015 2020
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Studies Estimate (95% C.1.) :

Machado (2018) 92.10 (91.30, 92.90) v S

Patel (2017) 92.73 (91.98, 93.48) »

Sakoda (2016) 91.63 (91.23, 92.03) N —

Shahid (2016) 92.80 (92.32, 93.28) —a—

Lombardo (2016) 91.56 (91.04, 92.08) —_—.

Chugh (2015) 91.88 (91.33, 92.43) —_— .

Bughaighis (2015) 90.24 (89.28,91.20) <« W——————

Ismail (2015) 91.47 (90.72, 92.22) -

Hashim (2015) 90.80 (89.91, 91.69) ]

Ricci (2013) 90.38 (89.86, 90.90) «————— '

Celikoglu (2013) 90.69 (89.84, 91.54) = ;
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Nie (1999) 93.27 (92.64, 93.90) : =

Lavelle (1972) - England 91.25 (90.63, 91.87) L} :

Lavelle (1972) - Africa 93.20 (92.55, 93.85) ' -

Lavelle (1972) - Hong Kong 92.75 (92.28, 93.22) —.

Overall (1= 92.59%, P< 0.01)  91.74 (91.37, 92.10) —E——

Note: Weights are from random effects analysis i - i . . .
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Oktay (2010) 79.28 (78.78, 79.78) ' R —

J.ias (2009) 78.66 (77.76, 79.56) _._._

Freire (2007) 77.83 (77.05, 78.61) —_—

Endo (2007) 78.39 (77.84, 78.94) — .

Ciger (2006) 77.95 (77.54, 78.36) _._._

Carreiro (2005) 78.24 (77.20, 79.28) —_—.———

Uysal (2005) 78.26 (77.84, 78.68) +

Alkofide (2002) 78.86 (78.21, 79.51) —.

Nie (1999) 81.52 (80.81, 82.23) ’ — .

Lavelle (1972) England 77.15 (76.65, 77.65) B :

Lavelle (1972) Africa 79.00 (78.37, 79.63) s

Lavelle (1972) Hong Kong 78.45 (77.97, 78.93) +

Overall (I2= 90.99%, P< 0.01) 78.24 (77.85, 78.63) <>

Note: Weights are from random effects analysis I . ; : : . . ; .
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T a b | €onarison of Pairwise MA of normal occlusion with Bolton’s original values.
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Bayesian Network meta-analysis findings for Angled6s mal

The difference in mean change for normal occlusion (baseline) compared with different Angle’s
malocclusion groups is presented in table 3, and can be seen as a measure of the average effort
required to treat each represented malocclusion towards a proportional occlusion. In studies with no
normal occlusion data, the comparison with the different types of Angle’s malocclusions was not
possible. Thus, we adopted a bayesian network meta-analysis approach to pool all available direct
and indirect comparisons between normal occlusion versus Angle’s Class I, Class Il, Class Il division
1, Class Il division 2 and Class Il values. The network fit statistic outcome included mean values for
each Angle’s malocclusions and the estimated normal versus malocclusion difference of means, with
the degree of certainty of such differences reported as credibility intervals (Crl) (Table 3).

T a b | eResBlts of pairwise meta analysis of normal occlusion and Bayesian NMA of Angle’s
malocclusion groups.

AR OF
LowgUppgr
Pair wi N |[Mea| C C |2 N [MeaflLowe |Uppe 2
Nor mal oc (1894]|78.24| 77.85 | 78.63 [90.99(1859| 91.74 | 91.37 92.10 (92.59
Lowgtppgr
Bayesi a N [Mea| Cr Cr N |[MealLower(Upper
Nor mal occlfus|) on
(network 720 |78.24| 61.12 | 95.25 7201 91.75 | 76.21 107.37
Cl ac: 2767|78.17| 61.03 | 95.30 2683|91.75 | 76.51 107.62
Cl as 2429(78.12] 61.02 | 95.18 2563|9199 | 76.25 107.40
Cl ass | 1001(78.06| 60.99 | 95.12 1051(91.813| 76.06 107.11
Class | 343 (78.49]| 61.47 | 95.43 343 | 91.57 | 76.38 107.33
Cl as 1393(78.92| 61.93 | 95.99 1409(91.812| 77.21 108.20

N, total sample size; Mean; ClI, confidence interval; Crl, credibility interval; CI/Crl boundaries and Iz in %

The mean change from normal occlusion for AR means Class |, Class I, Class Il division 1 and Class
I division 2 was -0.03 (95% Crl, -0.29 to 0.23), -0.10 (95% Crl, -0.37 t0 0.16), -0.16 (95% Crl, -0.45 to
0.14) and 0.25 (95% Cirl, -0.14 to 0.64), respectively, but in all, the 95% Crl included zero. A similar
trend was also observed for OR means when we compared the means of Class Il, Class Il division 1
and Class Il division 2 with normal occlusion (Table 4).

In contrast, we found a meaningful difference between Angle’s Class Ill versus normal occlusion both
for OR and AR means (0.89, 95% Crl, 0.66 to 1.12, and 0.66, 95% Crl, 0.38 to 0.94, respectively),
and for Class | (0.25, 95% Cirl, 0.03 to 0.47) against normal occlusion AR means, since the null
difference is not within the credibility region (Table 4).
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T a b | Resdlts of Bayesian Network Meta-Analysis for Angle’s malocclusion groups.

Difference to Normal Occlusion
(%) AF OF
LowelrUppejr LowelrUppejr

Bayesi a N |[Me a Cr Cr N |[Me a Cr Cr

Cl ac: 2767(-0.03| -0.29 0.23 |2683| 0 . 0. 0.

Cl as 24291-0.10| -0.37 0.16 |2563| 0.06 | -0.17 0.25
Cl ass | 1001(-0.16| -0.45 0.14 |1051|-0.16( -0.41 0.09
Cl ass | 34310.25| -0.14 0.64 343 0.08| -0.23 0.40

Cl as 1393| 0 . 0. 0. 1409| 0 . 0. 1.

Baseline normal occlusion is the covariate in the adjusted network meta-analysis.
N, total sample size; Crl, credibility interval; Mean and Crls boundaries in %. Bold means that the null difference in not within
the credibility interval.
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Funnel plots revealed no evidence of publication bias (Supplement Figure S5).
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