Table S1. Study characteristics.

Group Design Dental . Treatment | Appliance | Appliance
Author (Y tudy T d A Vit D
uthor (Year) Study Type and Sample Size Gender ge Condition ! Duration Type Position
Mandibular
Al-Attar and Abid ND3G (n=15) Not 18-30 anterior .
’ RCT ’ Y 1 k: FOT Md ant
(2022) C CG (n=15) specified yrs crowding e 8 weeks © d anterior
(LII 3-6mm)
3 groups (n=5
. Class I/I1
each, 3 doses of . >
Al-Hasani (2011) Prospective cohort . Nf)t 17-28 premolar Yes 3 weeks FOT Mx canine
study calcitriol, specified yrs .
extraction
15/25/40 pg)
Maxillary
Aman (2018) Retrospective 160 patients | 104F/s6M | MeAN34 | anterion g g o CAT | Mx anterior
cohort study yIs aligner (Invisalign)
therapy
DQ: 12F/ Angle Class FOT (SL)
DQ (n=16), TO 14.9-
Aras (2018) Clinical study Q 2?1:1 61, 4M; TO: 15.0 vrs I, crowding No 9 months vs FOT Mx anterior
10F/6M TS (4210 mm) (CO)
Ret i 80 patients Not 12-30 Maiuuary
Azizi (2022) CUOSpECVe 1 tratified by Vit ° g anterior Yes 2 yrs FOT Mx anterior
cohort study specified yrs (fixed
D levels)
treatment)
CIA(n=12), | CIA:8M/ SCIIA: | Deep bite or
de Almeida (2018) RCT Continuous arch | 4F; CA: L YIS; AOB, <3mm | No 6 months FOT Mx anterior
_ CA:22.1 .
(n=16) 8M/8F crowding
yIs
. 160 low-EARR .
P t hort ’ 154M, M lass II D M tral
Fontana (2012) FOSPECHIVE CONOTL | 179 ioh-EARR, / can | ClassIIDiv |y 1o onths FOT X centra
study 185F 149 yrs | 1, no trauma incisor
38 untreated
Maxillary 1st
Han (2005) Clinical study 9 patients, split- SF/4AM 12.7-20 p.remo.l ars, No 8 weeks FOT Mx premolars
mouth yrs intrusion/
extrusion
Canine
. .. 4 patients, split- distalization Single canine
I 201 1 1 ; M/1F ~1 Y h FOT
osub Ciur (2016) Clinical study mouth (CBCT) 3IM/ 8 yrs (post- es 3 months (6] (Mx/Md)
extraction)
Retrospective SL (n=139), Non 521];481\3151/1 Mean Upper/lower FOT (SL) Anterior (Mx/
Jacobs (2014 ittt e N 21 month: FOT
acobs ( ) cohort study SL (n=74) SL: 51F/ | 124 yrs incisors © fmonts vs Md)
(CO)
23M
Proshective cofort Self'lllgf““g SL: 5F/ Class I with FOTGSL) | .
Leite (2012) rospective colo (n .)’ 6M; Conv: | 11-30 yrs 3-5 mm No 6 months vs FOT pper anc
study Conventional . lower anterior
6F/2M crowding (CO)
(n=8)
. Case bas?.d Damon (r%:15), Not Not Class .I/II Not FOT (SL) Mx/Md
Liu (2012) comparative Conventional specified | reported crowding, No specified vs FOT incisors
clinical study (n=15) P P extraction P (CO)
. Maxillary FOT (SL)
Ret t Damon?2 (n=48 M
Pandis (2008) elrospective gmo (o _ ) 67F/29M ean anterior, no No | 26.4 months vs FOT Mx anterior
cohort study Microarch (n=48) 13.2 yrs
trauma (CO)
D 3 (n=32) M Manc?' lbUI(‘; FOT (SL)
Scott (2008) RCT amon> (N=32), 1 3 1My31F can | crowding No | 9months | vsFOT | Md anterior
Synthesis (n=28) 16.27 yrs 12 mm), (CO)
extraction
Cross-sectional | 34 patients (4 Vit 23.5% 12-23 Maxillary Avg. 3.91
Tehranchi (2017) incisors, no Yes FOT (Roth) | Mx anterior
study D levels) male yrIs yrs
trauma
. . Maxillary
Varughese (2019) RCT 15 patients (split- N9t 15-30 canine Yes 3 months | FOT (MBT)| Mx canine
mouth) specified yrs R
distalization




Class I/11
Investigational o mild-
Wang (2020) RCT (n=28), Invisalign | o0 E | Mean3l i et | No | 15 months car | Upper/lower
14% M yrs anterior
(n=15) <6mm
crowding
. . CA: 8M/ Anterior open
h konk A (n=20), FM AT Mx fi
ggz;’;y anukony RCT ¢ ((’:1:2%))’ 12F; FM: | ~21.7yrs | bite, mild- = No | 6 months CFOTV s m’;k’;zt
TM/13F moderate
Retrospecti CAT (n=40), FOT AT 31E/ Ty I\Ior: CAT Upper/l
Yi (2018) etrospective (n=40), 9M: FOT: ean extraction No 21 months Vs pper/lower
cohort study (n=40) 22.54 yrs mild FOT anterior
29F/11M .
crowding

CAT: clear aligner therapy, CG: control group, CIA: Connecticut intrusion arch, DQ: distal quadrant, EARR: External apical root resorption, FOT (MBT): fixed
orthodontic treatment using mclaughlin—bennett—trevisi system, FOT (Roth): fixed orthodontic treatment using roth prescription, FOT(CO): fixed orthodontic treatment
conventional, FOT(SL): fixed orthodontic treatment self-ligating, FOT: fixed orthodontic treatment, Md: mandible, Mx: maxilla, ND: normal dose, SL: self-ligating,
CBCT: cone beam computed tomography, CA: clear aligner, TO: torque-oriented, RCT: randomized controlled trial

Table S2. Root resorption without Vit D related studies.

Author (Year) Appliance type Appl.lz.mce Root resorption (mm or %) p value
position
Maxillary FOT (SL) central incisors 9.73%, lateral incisors 9.63%
Aras (201 FOT 0 >(0.
ras (2018) 0 anterior FOT (CO) central incisors 10.02%, lateral incisors 8.89% 0.05
de Almeida (2018) FOT Maxillary 1 14 76 mm; Continuous: 0.59 mm >0.05
anterior
Han (2005) FOT Maxillary 1 ion: 5.75%; Exctrusion: 1.28% <0.01
premolars
Anterior
Jacobs (2014) FOT (maxilla/ SL: 3.0%; Non-SL: 4.5% 0.33
mandible)
Maxillary central incisor SL: 0.34 mm; Conv: 0.33 mm
. Upper and Maxillary lateral incisor SL: 0.43 mm; Conv: 0.44 mm
Leite (2012 FOT >0.05
eite ( ) lower anterior | Mandibular central incisor SL: 0.39 mm; Conv: 0.31 mm
Mandibular lateral incisor SL: 0.23 mm; Conv: 0.40 mm
Maxillary central incisor
Damon: 2.05 mm; Conv: 2.08 mm
Maxillary and glaxllla‘mll 17a7tera1 {nélsor. Lol
Liu (2012) FOT mandibular | omon: 77 M LOnv: L4 mim 0.973
incisors Mandibular central incisor
Damon: 2.06 mm; Conv: 1.98 mm
Mandibular lateral incisor
Damon: 1.94 mm; Conv: 1.84 mm
Pandis (2008) FOT 1\:2232? median of 1.05 mm (5th-95th percentile: 0.18-3.06 mm) >0.05
Mandibular | mandibular right central incisor
2 FOT >(.
Scott (2008) 0 anterior Damon: 2.26 mm; Synthesis Conv: 1.21 mm,; 0.05
Maxilla central incisors 0.53 + 0.59 mm
Aman (2018) CAT an teriol;y lateral incisors 0.49 £+ 0.57 mm >0.05
Change in root length (%): 3.6-4.3%
Wang (2020) CAT Upfgtré lr‘i’g’:'er Investigation: 0.11-0.23 mm; Control: 0.04-0.09 mm >0.05
. . Maxillary first
Withayanukonkij (2023) CAT molars FM: 0.38-0.47 mm; CA: 0.04-0.09 mm <0.05
Yi (2018) CAT Upper/low-er |\ r. 5 1342 819%: FOT: 6.97 + 3.67% <0.001
anterior

CA: clear aligner, CIA: Connecticut intrusion arch, SL: self-ligating, FM: fixed mechanotherapy, FOT(CO): fixed orthodontic treatment conventional, FOT(SL): fixed
orthodontic treatment self-ligating, FOT: fixed orthodontic treatment




