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Supplementary

Supplementary table S1. Search strategy
	Nr.
	Database
	Search
	Hits

	1
	Pubmed
	((((((((((orthodon*) OR treatment) OR therapy) OR brace*) OR bracket) OR fixed appliance))) AND ((((((sealant) OR primer) OR adhesive) OR (pit and fissure sealant)) OR bonding))) AND ((((((caries) OR white spot) OR decalcification) OR demineralization) OR ICDAS))) AND (((((((((dmft) OR diagnodent) OR progression) OR index) OR visual*) OR ICDAS) OR Quantitative light-induced fluorescence) OR QLF))
	715

	2
	CENTRAL
	Same
	354

	3
	EMBASE
	Same
	612

	
	Sum (with overlap)
	1681

	
	Sum (without overlap)
	984



Suppelmentary table S2. Exclusion by full-text
	Author
	Reason of exclusion

	Al-Eesa 2017 1
	In vitro study

	Alencar 2009 2
	In vitro study

	Atilla 2019 3
	Not relevant

	Behnan 2010 4
	In vitro study

	Cain 2006 5
	In vitro study

	Cantekin 2014 6
	In vitro study

	Corry 2003 7
	In Vitro study

	Cosma 2019 8
	No clinical study

	Dalessandri 2012 9
	No assessment of bonding system

	Devados 2009 10
	In vitro study

	Feng 2017 11
	In vitro study

	Gorton 2003 12
	Not relevant

	Hess 2011 13
	In vitro study

	Horiuch 2009 14
	In vitro study

	Iijima 2012 15
	In vitro study

	Kim 2018 16
	In vitro study

	Knösel 2012 17
	In vitro study

	Knösel 2015 18
	No assessment of demineralization

	Krokmaz 2019 19
	No fixed appliances

	Korbmacher 2006 20
	In vitro study

	Lee 2018 21
	Cross-sectional study

	Lucchese 2013 22
	Cross-sectional

	Nascimento 2016 23
	Systematic review

	Nam 2019 24
	In vitro study

	n/a 2017 25
	Ongoing clinical trial, not published yet

	n/a 2018 26
	Ongoing clinical trial, not published yet

	n/a 2017 27
	Ongoing clinical trial, not published yet

	n/a 2015 28
	Ongoing clinical trial, not published yet

	Machicek 2011 29
	In vitro study

	Mitchell 1992 30
	No clinical study

	Munjal 2016 31
	No assessment of bonding systems

	Ogaard 2006 32
	No assessment of bonding system

	Paschos 2009 33
	In vitro study

	Pellegrini 2009 34
	No assessment of demineralization

	Poosti 2013 35
	In vitro study

	Pourhajibagher 2019 36
	In vitro study

	Preciado 2017 37
	In vitro study

	Rahimi 2017 38
	Systematic Review

	Ramazanzade 2013 39
	In vitro study

	Staudt 2004 40
	In vitro study

	Underwood 1989 41
	No full-text

	Uysal 2011 42
	Not relevant

	Uysal 2010 43
	Not relevant

	Uysal 2010 44
	In vitro study

	Visel 2014 45
	No full-text

	Wang 2015 46
	In vitro study

	Yap 2014 47
	In vitro study

	Yu 2017 48
	In vitro study

	Zachrisson 1978 49
	No assessment of demineralization

	Zhang 2016 50
	In vitro study

	Zope 2016 51
	No assessment of demineralization
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Supplementary table S3. Characteristics of included studies

	Study
	Design; setting; country, language
	Age at baseline [mean age (range)] [years]
	No. of patients at baseline
	No. of patients at end
	Drop-out rate
	No of teeth at baseline (per group)
	No of teeth at end (per group)
	Follow-up [months]
	OH status; OH measures
	Type of outcomes
	Typ of intervention

	Alabdullah et al. 2017 52
	RCTsm; Uni; Canada, Syria; EN
	17.6
(13-25)
	34
	30
	12%
	680 (340;3 40)
	600 (300; 300)
	12
	good OH; OH instructions
	- visual (score: 0-3, own score)
- DIAGNOdent
	non fluoride-containing adhesive resin vs. fluoride containing adhesive resin

	Alshammari and Sanea 2019 53
	RCTsm; Uni; Saudi Arabia; EN
	n/a
(12-35)
	26
	23
	12%
	264 (n/a)
	255 (128; 127)
	6
	n/a
	-DIAGNOdent
	ACP-containing adhesive vs. conventional resin adhesive

	Banks and Richmond 1994 54
	non-RCTsm; PP; United Kingdom; EN
	n/a
	80
	80
	0%
	Total: 1182
chem (289; 282)
light (306; 305)
	Total: 1182
chem (289; 282)
light (306; 305)
	3
	n/a
	- visual (score: 0-3, Artun and Bobakken 1986)
	viscous chemically cured sealant vs. non-viscous visible light-cured sealant vs. no sealant

	Banks et al. 1997 55
	non-RCT ; n/a ; United Kingdom ; EN
	n/a
	50
	50
	0%
	737 (366; 371)
	737 (366; 371)
	16.3
	n/a; OH instructions
	- Visual (EDI – enamel decalcification index, Banks and Richmond 1994)
	non fluoride-containing adhesive resin vs. fluoride containing adhesive resin

	Bechtold et al. 2013 56
	RCTsm; Uni; Germany; EN/G
	13.4+-1.7
(n/a)
	40
	39
	3%
	790
	770
	6
	PI, PBI; OH instructions
	-DIAGNOdent
	fluoride-containing sealant vs. no sealant

	Benham et al. 2009 57
	RCTsm; Uni; USA; EN
	n/a
(11-16)
	60
	60
	0%
	573
	573
	15-18
	n/a
	-visual (score: 0-4, Ogaard's modificaition of the scoring systems proposed by Gorelick et al. 1982) 
-DIAGNOdent
	sealant vs. no sealant

	Chung et al. 1998 58
	RCTsm; Uni; United Kingdoms; EN
	13.4
(n/a)
	26
	26
	0%
	96 (25; 23; 48)
	94 (2?; 2?; 47)
	1
	no extra fluoride; OH instructions
	-visual (score: 0-2, own score)
	fluoride uptake (compomer and resin-modified GIC vs. conventional resin adhesive)

	Comert and Oz 2020 59
	non-RCT; n/a; Turkey; EN
	14.9+-1.43 and 15.8+-2.86
(n/a)
	60
	56
	7%
	1090 (546; 544)
	1090 (546; 544)
	13.29+-4.18
	n/a; OH instructions
	- visual (score: 0-3, Gorelick et al., 1982)
-DIAGNOdent
	fluoride containing adhesive vs. resin adhesive without fluoride

	Fornell et al. 2002 60
	RCTsm; Uni; Sweden; EN
	14.3
(12.4-18.8)
	40
	39
	3%
	434 (218; 216)
	n/a
	14.7
	PI, GBI; OH instructions
	-visual (score: n/a, Zachrisson&Zachrisson 1971)
	anti-adhesive hydrophobic sealant

	Gaworski et al. 1999 61
	non-RCT; PP; USA; EN
	n/a
	16
	16
	0%
	298 (149; 149)
	298 (149; 149)
	12-14
	n/a
	- visual (score: none-slight-significant, own score)
	conventional GIC vs. resin adhesive

	Ghiz et al. 2009 62
	RCTsm; Uni; USA; EN
	n/a
	25
	25
	0%
	469 (236; 233)
	469 (236; 233)
	18.24
	PI; OH instructions
	-visual (score: 0-4, own score)
	conventional etch sealant vs. self-etching primer

	Hammad and Knosel 2016 63
	RCT; Uni; Egypt; EN
	14.57+-2.04
(12-18)
	50
	42
	16%
	n/a (analysis on patient's level)
	n/a (analysis on patient's level)
	12
	good OH, API; OH instructions
	- visual (score: 0-1, own score)
	sealant vs. no sealant

	Heinig and Hartmann 2008 64
	non-RCT; PP; Germany; EN/GE
	15.9 (median)
(11.6-39.5)
	78
	78
	0%
	5788 surface regions
approximately 1447
	5788 surface regions
approximately 1447
	24
	n/a
	- visual (score:0-3, Artun & Brobakken 1986, Banks & Richmond 1994, Zachrisson and Zachrisson 1971 and Gorelik et al. 1982)
	fluoride containing sealant vs. no sealant


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
Study
	Design; setting; country, language
	Age at baseline [mean age (range)] [years]
	No. of patients at baseline
	No. of patients at end
	Drop-out rate
	No of teeth at baseline (per group)
	No of teeth at end (per group)
	Follow-up [months]
	OH status; OH measures
	Type of outcomes
	Typ of intervention

	Kumar Jena et al. 2015 65
	RCTsm; Uni; India; EN
	15.5+-2.75
(12-20)
	40
	40
	0%
	480 (240; 240)
	480 (240; 240)
	6
	n/a
	- visual (score 0-3, Ogaard's modification 1989, Gorelik et al. 1982)
-DIAGNOdent
	varnish vs. no varnish

	Leizer et al. 2010 66
	non-RCTsm; PP; USA; EN
	17.6
(10-40)
	22
	18
	18%
	243
	177 (87;90)
	14.6
	n/a; OH instructions
	-visual (score 1-3, Wenderroth et al. 1999, Gaworski et al. 1997, Lee et al. 2018)
	fluoride-releasing sealant vs. sealant without fluoride

	Marcusson et al 1997 67
	RCTsm; Uni; Sweden; EN
	13.7
	60
	60
	0%
	222 (111; 111)
	222 (111; 111)
	12
	n/a; OH instructions
	- visual (sorce: 1-3, Geiger et al 1988)
	conventional GIC vs. resin adhesive

	Millett et al. 1999 68
	non-RCTsm; Uni; United Kingdom; EN
	13.4+-0.2
(n/a)
	40
	40
	0%
	138 (69; 69)
	138 (69; 69)
	15.3
	good OH; n/a
	-visual (score: 0-8 and 0-3, Clarkson and O'Mullane 1989)
	conventional GIC vs. resin adhesive

	Millett et al. 2000 69
	non-RCTsm; Uni; United Kingdom; EN
	14.4 (median)
	45
	45
	0%
	426 (213; 213)
	294 (147; 147)
	compomer: 17,5 (median)
resin adhesive: 18,2 (median)
	good OH; OH instructions
	- visual (score: 1-3, Geiger et al 1988, Marcusson et al. 1997)
	compomer vs. resin adhesive

	O'Reilly et al. 2013 70
	non-RCTsm; PP; USA; EN
	14.6+-3
(10.1-25.4)
	65
	62
	5%
	n/a
	344 (185; 186)
	26.7+-5.1
range: 16.6-39.2
	n/a; OH instructions
	- visual (score 0-3, Gorelik et al. 1982)
	sealant vs. no sealant

	Trimpeneers and Dermaut 1996 71
	RCTsm; Uni; Belgium; EN
	12.8
(10.8-16.2)
	50
	50
	0%
	375 (171; 204)
	375 (171; 204)
	21
	n/a; OH instructions
	- 0-1 (presence or absence of WSL)
	fluoride-releasing light cured material vs. chemically cured non mix resin

	Tufekci et al. 2014 72
	non-RCTsm; Uni; USA; EN
	n/a
(10-20)
	22
	22
	0%
	72 (36; 36)
	72 (36; 36)
	3
	good OH, PI, PBI; OH instructions
	- visual (4 point scale, 0-1-2-3, Alexander and lpa 2000)
	sealant with fluoride vs.
conventional primer without fluoride

	Turner 1993 73
	non-RCTsm; PP; United Kingdom; EN
	14.36+-3,15
(n/a)
	42
	42
	0%
	406 (203; 203)
	406 (164; 164)
for some parts n is reported as:
406 (203; 203)
	15.4+-4.7
	good OH, PI, GI; OH instructions
	-visual (score: 0-3, own score)
	fluoride containing adhesive vs. conventional adhesive

	Wenderoth et al. 1999 74
	non-RCTsm; Uni; USA; EN
	13.2
(9.25-18.8)
	20
	20
	0%
	234 (117; 117)
	225 (112; 113) -9
	12.75
	good OH, PI, GI; OH instructions
	- visual (score: 0-1-3, own score)
	sealant vs. no sealant

	Zingler et al. 2014 75
	RCT; PP; Germany; EN
	n/a
(11-15)
	126
	118
	6%
	2520 (620; 640; 620; 640)
	2360 (560; 600; 580; 620)
	3
	PI, GI; n/a
	- visual (score 0-1, DMFT/DMFS)
-plaque index (PIB, TQHI, MAPI) 
-gingival index (PBI)
	brushing device and sealer comparison



CT clinical trial; EN English; G German; GI gingiva index; GBI gingival bleeding index; GIC glass ionomer cement; mos months; OH oral hygiene; CT clinical trial; RCT randomized controlled trial; PI plaque index; PP private praxis or medical centre;  RCTco crossover randomized clinical trial; RCTsm split mouth randomized clinical trial



Supplementary table S4. Sealants and bonding materials
	Name
	Manufacturer
	Fluoride
	Category
	Studies

	Aegis Ortho
	Bosworth Co., Sokie, IL
	No
	Resin
	53

	AquaCem
	DeTrey, Div., Dentsply Ltd, Wybridge, Surrey, UK
	Yes
	GIC
	67

	Assure
	Reliance Orthodontic Products Inc, Illinois, USA
	No
	Resin
	70

	BisCover LV
	Bisco, Schaumburg, Illunois, USA
	No
	Resin
	70

	Clinpro XT varnish
	3M Unitek, Monrovia, California, USA
	Yes
	GIC
	65

	Consice
	3M Unitek, Monrovia, California, USA
	No
	Resin
	73

	Dyract Ortho
	DeTrey Dentsply, Kostanz, Germany
	Yes
	Compomer
	58,69

	Experimental orthodontic bracket resin K32
	De Trey Dentsply, Konstanz, Germany
	Yes
	Resin
	73

	Fuji LC Ortho
	GC America Incorporated
	Yes
	GIC
	61

	Grengloo
	Ormco Corporation, Orange, Calif, USA
	No
	Resin
	70

	Ketac-Cem
	Espe, Oberbay, Germany
	Yes
	GIC
	68

	Lee Insta-Bond
	Lee Pharmaceuticals, El Monete, Calif, USA
	No
	Resin
	71

	Light BondTM
	Reliance Orthodontic Products Inc, Illinois, USA
	Yes
	Resin
	52,56,62,64

	Opal Seal
	Ultradent, South Jordan, Utah, USA
	Yes
	Resin
	59,72

	Maximum Cure
	Reliance Orthodontic Products Inc, Illinois, USA
	No
	Resin
	54

	Orthon
	Orthon Dental, Inc. Vitoria, B.C., Canada
	Yes
	Resin
	71

	Ortho-Solo
	Ormco Corporation, Orange, Calif, USA
	No
	Resin
	57

	Polymeric tooth coating
	3M Unitek, Monrovia, California, USA
	No
	Resin
	60

	ProSeal
	Reliance Orthodontic Products, Itsaca, Illinois, USA
	Yes
	Resin
	66,75

	Protection Plus sealant
	Confi-Dental Products Co, Denver, Colorado, USA
	Yes
	Resin
	74

	Protecto
	BonaDent, Franfurt am Main, Germany
	Yes
	Resin
	56

	Reliance Light Bond
	Reliance Orthodontic Products, Itsaca, Illinois, USA
	No
	Resin
	61

	(standard) Rely-a-Bond
	Reliance Orthodontic Products, Itsaca, Illinois, USA
	No
	Resin
	55

	(fluoride releasing) Rely-a-Bond
	Reliance Orthodontic Products, Itsaca, Illinois, USA
	Yes
	Resin
	74

	Right-On
	TP Orthodontics, Inc., LaPorte, Indiana, USA
	No
	Resin
	54,58,68,69

	SeLECT DefenseTM sealant
	Lubbock, TX, USA
	No
	Resin
	63

	TransbondTM
	3M Unitek, Monrovia, California, USA
	No
	Resin
	54,60,64,70

	Transbond MIP
	3M Unitek, Monrovia, California, USA
	No
	Resin
	66

	Transbond Plus
	3M Unitek, Monrovia, California, USA
	No
	Resin
	62,70

	Transbond Plus L-Pop Seal-Etching Primer
	3M Unitek, Monrovia, California, USA
	No
	Resin
	57

	Transbond XTTM
	3M Unitek, Monrovia, California, USA
	No
	Resin
	52,53,57,59,63,65,70,72,75

	Ultraseal XT Plus clear sealant
	Ultradent Products, South Jordon, Utah, USA
	No
	Resin
	57

	Unite
	3M Unitek, Monrovia, California, USA
	No
	Resin
	67

	Vitremer
	3M Dental Products Devision, St. Paul, MN, USA
	Yes
	GIC
	58




Supplementary table S5. Grading of evidence
	Quality assessment
	No of patients
	Effect
	Quality
	Importance

	
	
	
	
	
	

	No of studies
	Design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	Control
	Relative
(95% CI)
	Absolute
	
	
	

	sealant vs. no sealant (follow-up 3-27 months; assessed with: visual-tactile)
	

	6
	observational studies
	serious1
	serious2
	no serious indirectness
	no serious imprecision
	reporting bias3
	244/1161 
(21%)
	319/1153 
(27.7%)
	RR 0.7 (0.53 to 0.93)
	83 fewer per 1000 (from 19 fewer to 130 fewer)
	ÅOOO
VERY LOW
	
	

	coating with fluoride release vs. coating without fluoride release (follow-up 1-24 months; assessed with: visual-tactile)
	

	9
	observational studies
	serious1
	serious2
	no serious indirectness
	no serious imprecision
	reporting bias4
	568/1980 
(28.7%)
	612/1988 
(30.8%)
	RR 0.84 (0.69 to 1.02)
	49 fewer per 1000 (from 95 fewer to 6 more)
	ÅOOO
VERY LOW
	
	


1 see risk of bias assessment
2 I2 value is large 
3 5 studies used a split-mouth design
4 8 studies used a split-mouth design



Supplemetary figure S1
Meta-analysis for the comparison: sealant vs. no sealant without studies at high risk of bias. Visual-tactile assessments were used to calculate RR and 95%CI.
[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]

Supplemenary figure S2
Meta-analysis for the comparison: sealant vs. no sealant without studies using a parallel-arm design. Visual-tactile assessments were used to calculate RR and 95%CI.
[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]


Supplementary figure S3
Meta-analysis for the comparison: coating with and without fluoride release without studies at high risk of bias. Visual-tactile assessments were used to calculate RR and 95%CI.
[image: ]


Supplementary figure S4
Meta-analysis for the comparison: coating with and without fluoride release studies using a parallel-arm design. Visual-tactile assessments were used to calculate RR and 95%CI.
[image: ]


Supplementary figure S5
Meta-analysis for the comparison: 
glass ionomer cement vs. resin adhesive without studies at high risk of bias, Visual-tactile assessments were used to calculate RR and 95%CI.
[image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]
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