Supplementary Table 1. The search strategy for database. 
	Database
	Search strategy    

	PubMed and Web of Science
	(((((peri-implantitis) OR (peri-implant pathology)) OR (dental implant infections)) OR (peri-implant bone loss)) OR (peri-implant disease)) AND (((((((((((attached gingiva) OR (keratinized gingiva)) OR (keratinized mucosa)) OR (attached mucosa)) OR (soft tissue condition)) OR (soft tissue volume)) OR (gingiva volume)) OR (soft tissue height)) OR (gingiva height)) OR (soft tissue width)) OR (gingiva width))

	China National Knowledge Infrastructure (CNKI)
	(peri-implantitis + peri-implant pathology + dental implant infections + peri-implant bone loss + peri-implant disease) * (attached gingiva + keratinized gingiva + keratinized mucosa + attached mucosa + soft tissue condition + soft tissue volume + gingiva volume + soft tissue height + gingiva height + soft tissue width + gingiva width)

	Chinese Science and Technology Periodical Citation Database (VIP)
	(U=(peri-implantitis OR peri-implant pathology OR dental implant infections OR peri-implant bone loss OR peri-implant disease)) AND (U=( attached gingiva OR keratinized gingiva OR keratinized mucosa OR attached mucosa OR soft tissue condition OR soft tissue volume OR gingiva volume OR soft tissue height OR gingiva height OR soft tissue width OR gingiva width))






Supplementary Table 2. Excluded studies and reasons for exclusion. 
	Reasons for exclusion
	First author, year 
	Title     

	[bookmark: _Hlk166533586]Studies without available data
	Wennström, J. L. 1994
	The influence of the masticatory mucosa on the peri-implant soft tissue condition

	
	Gharpure, A. S. 2021
	Role of thin gingival phenotype and inadequate keratinized mucosa width (<2 mm) as risk indicators for peri-implantitis and peri-implant mucositis

	
	Shimomoto, T. 2021
	Evaluation of the effect of keratinized mucosa on peri-implant tissue health using a multivariate analysis

	
	Mancini, L. 2024
	Impact of keratinized mucosa on implant-health related parameters: A 10-year prospective re-analysis study

	
	Sanz-Sánchez, I. 2024
	Influence of keratinized mucosa on peri-implant diseases: a retrospective cohort study in humans

	[bookmark: _Hlk166533613]The cutoff for keratinized mucosa width is not 2mm
	Zigdon, H. 2008
	The dimensions of keratinized mucosa around implants affect clinical and immunological parameters

	
	Maló, P. 2013
	Clinical outcomes in the presence and absence of keratinized mucosa in mandibular guided implant surgeries: A pilot study with a proposal for the modification of the technique

	
	Catharina Ladwein, 2015
	Is the presence of keratinized mucosa associated with periimplant tissue health? A clinical cross-sectional analysis

	
	Roccuzzo, M. 2016
	Keratinized mucosa around implants in partially edentulous posterior mandible: 10-year results of a prospective comparative study

	
	Kungsadalpipob, K. 2020
	The lack of keratinized mucosa is associated with poor peri-implant tissue health: a cross-sectional study

	
	Suzuki, A. 2024
	Multivariate analysis of the effect of keratinized mucosa on peri-implant tissues with platform switching: A retrospective study

	Review article
	Wennström, J. L. 2012
	Is there a need for keratinized mucosa around implants to maintain health and tissue stability?

	
	Chiu, Y. W. 2015
	Significance of the width of keratinized mucosa on pen-implant health

	The impact of keratinized mucosa on periodontal therapy
	Blasi, G. 2024
	Influence of keratinized mucosa width on the resolution of peri-implant mucositis: A prospective cohort study

	Not comparison between inadequate and adequate width of keratinized mucosa
	Schwarz, F. 2018
	Influence of the width of keratinized tissue on the development and resolution of experimental peri-implant mucositis lesions in humans

	
	Lim, H. C. 2019 
	The amount of keratinized mucosa may not influence peri-implant health in compliant patients: A retrospective 5-year analysis

	
	Fons-Badal, C. 2022
	Retrospective Study of the Association between Peri-Implantitis and Keratinized Mucosa

	
	Kadkhodazadeh, M. 2022
	Effect of Soft Tissue Condition on Peri-implant Health and Disease: A Retrospective Clinical Study


Supplementary Table 3. Newcastle-Ottawa Scale for assessing the quality of studies in the meta-analysis
	Study
	
	Selection
	
	
	Comparability
	
	Exposure
	Qualiy score

	
	A
	B
	C
	D
	
	E
	
	F
	G
	H
	

	Mericske-Stern (1994)
	*
	
	
	*
	
	*
	
	*
	*
	*
	7

	Chung (2006)
	*
	*
	
	*
	
	**
	
	*
	*
	*
	8

	Bouri (2008)
	*
	
	
	*
	
	*
	
	*
	*
	*
	7

	Adibrad (2009)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Kim (2009)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Schrott (2009)
	*
	
	*
	*
	
	*
	
	*
	*
	*
	7

	Crespi (2010)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Esper (2012)
	*
	
	
	*
	
	*
	
	*
	*
	
	5

	Boynueğri (2013)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Amponpan (2014)
	*
	
	
	*
	
	*
	
	*
	*
	
	5

	Zhang (2014)
	*
	
	
	*
	
	*
	
	*
	*
	
	5

	Askin (2015)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Romanos (2015)
	*
	*
	
	*
	
	*
	
	*
	*
	*
	6

	Esfahanizadeh (2016)
	*
	*
	
	*
	
	*
	
	*
	*
	
	5

	Souza (2016)
	*
	*
	
	*
	
	*
	
	*
	*
	*
	7

	Ueno (2016)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Yang (2017)
	*
	
	*
	*
	
	**
	
	*
	*
	
	7

	Crespi (2018)
	*
	
	
	*
	
	*
	
	*
	*
	
	5

	Perussolo (2018)
	*
	*
	
	*
	
	*
	
	*
	*
	*
	7

	Qian (2018)
	*
	
	
	*
	
	*
	
	*
	*
	
	5

	Fatih (2019)
	*
	
	
	*
	
	*
	
	*
	*
	
	5

	Grischke (2019)
	*
	*
	
	*
	
	**
	
	*
	*
	*
	8

	Monje (2019)
	*
	*
	
	*
	
	**
	
	*
	*
	*
	8

	Sukuroglu (2019)
	*
	
	*
	*
	
	**
	
	*
	*
	
	7

	Ravidà (2020)
	*
	
	*
	*
	
	**
	
	*
	*
	*
	8

	Kabir (2021)
	*
	*
	
	*
	
	*
	
	*
	*
	*
	7

	Babayiğit (2023)
	*
	
	*
	*
	
	**
	
	*
	*
	
	7

	Gurbuz (2023)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Carvalhaes (2024)
	*
	
	
	*
	
	*
	
	*
	*
	*
	6

	Eroglu (2024)
	*
	*
	*
	*
	
	**
	
	*
	*
	*
	9


A: Is the case definition adequate; B: Representativeness of the cases; C: Selection of Controls; D: Definition of Controls; E: Comparability of cases and controls on the basis of the design or analysis; F: Ascertainment of exposure; G: Same method of ascertainment for cases and controls; H: Non-Response Rate.



Supplementary Table 4. Subgroup analysis of the relationship between keratinized mucosa width and peri-implant health.
	Subgroups
	No. of studies
	Meta-analysis
	
	Heterogeneity

	
	
	MD
	95%CI
	P-value
	
	I2(%)
	P-value

	Plaque index
	
	
	
	
	
	
	

	Study design
	
	
	
	
	
	
	

	Prospective cohort study
	15
	-0.20
	-0.36, -0.04
	0.01
	
	96.3
	<0.01

	Retrospective cohort study
	2
	-0.61
	-1.36, 0.13
	0.11
	
	96.7
	<0.01

	Cross sectional study
	11
	-0.38
	-0.64, -0.13
	<0.01
	
	94.4
	<0.01

	General condition
	
	
	
	
	
	
	

	Without systemic diseases
	7
	-0.50
	-0.79, -0.20
	<0.01
	
	98.7
	<0.01

	Without conditions known to affect bone metabolism
	12
	-0.31
	-0.47, -0.14
	<0.01
	
	87.1
	<0.01

	Implant position
	
	
	
	
	
	
	

	Mandible
	3
	-0.20
	-0.35, -0.06
	<0.01
	
	38.9
	0.195

	Maxilla and Mandible
	17
	-0.37
	-0.55, -0.19
	<0.01
	
	97.2
	<0.01

	Follow-up time 
	
	
	
	
	
	
	

	<1 year
	3
	-0.37
	-0.54, -0.19
	<0.01
	
	31.1
	0.234

	1-3 years
	10
	-0.21
	-0.35, -0.07
	<0.01
	
	82.0
	<0.01

	>3 years
	10
	-0.30
	-0.52, -0.09
	<0.01
	
	97.8
	<0.01

	Newcastle-Ottawa Scale
	
	
	
	
	
	
	

	< 7
	16
	-0.33
	-0.51, -0.15
	<0.01
	
	97.2
	<0.01

	≥7
	12
	-0.26
	-0.39, -0.12
	<0.01
	
	80.2
	<0.01

	Keratinized mucosa position
	
	
	
	
	
	
	

	Mid-buccal
	14
	-0.40
	-0.57, -0.23
	<0.01
	
	94.2
	<0.01

	Mid-buccal, mid-lingual
	2
	-0.14
	-0.45, 0.16
	0.37
	
	69.4
	0.07

	Mesio-buccal, mid-buccal, disto-buccal
	2
	-0.42
	-1.13, 0.30
	0.25
	
	92.0
	<0.01

	Gingival index
	
	
	
	
	
	
	

	Study design
	
	
	
	
	
	
	

	Prospective cohort study
	9
	-0.26
	-0.41, -0.11
	<0.01
	
	93.5
	<0.01

	Cross sectional study
	9
	-0.27
	-0.54, -0.00
	0.05
	
	89.4
	<0.01

	General condition
	
	
	
	
	
	
	

	Without systemic diseases
	6
	-0.30
	-0.50, -0.10
	<0.01
	
	96.3
	<0.01

	Without conditions known to affect bone metabolism
	6
	-0.36
	-0.75, 0.04
	0.08
	
	87.0
	<0.01

	Implant position
	
	
	
	
	
	
	

	Mandible
	1
	-0.51
	-0.82, -0.20
	<0.01
	
	-
	-

	Maxilla and Mandible
	10
	-0.23
	-0.37, -0.08
	<0.01
	
	92.3
	<0.01

	Follow-up time 
	
	
	
	
	
	
	

	<1 year
	2
	-0.61
	-0.92, -0.31
	<0.01
	
	62.7
	0.10

	1-3 years
	8
	-0.30
	-0.56, -0.04
	0.02
	
	89.7
	<0.01

	>3 years
	5
	-0.19
	-0.40, 0.02
	0.07
	
	96.0
	<0.01

	Newcastle-Ottawa Scale
	
	
	
	
	
	
	

	< 7
	11
	-0.26
	-0.42, -0.10
	<0.01
	
	94.2
	<0.01

	≥7
	7
	-0.25
	-0.46, -0.04
	0.02
	
	78.8
	<0.01

	Keratinized mucosa position
	
	
	
	
	
	
	

	Mid-buccal
	8
	-0.33
	-0.50, -0.15
	<0.01
	
	85.5
	<0.01

	Mid-buccal, mid-lingual
	1
	-1.54
	-2.68, -0.40
	0.01
	
	-
	-

	Mesio-buccal, mid-buccal, disto-buccal
	1
	0.14
	-0.03, 0.31
	0.11
	
	-
	-

	Bleeding index
	
	
	
	
	
	
	

	Study design
	
	
	
	
	
	
	

	Prospective cohort study
	8
	-0.22
	-0.38, -0.06
	0.01
	
	94.5
	<0.01

	Retrospective cohort study
	2
	-0.13
	-0.32, 0.05
	0.15
	
	54.0
	0.14

	Cross sectional study
	5
	-0.21
	-0.40, -0.02
	0.03
	
	87.9
	<0.01

	General condition
	
	
	
	
	
	
	

	Without systemic diseases
	2
	-0.43
	-0.45, -0.41
	<0.01
	
	0.0
	0.51

	Without conditions known to affect bone metabolism
	8
	-0.22
	-0.38, -0.07
	<0.01
	
	89.2
	<0.01

	Implant position
	
	
	
	
	
	
	

	Mandible
	2
	-0.07
	-0.15, 0.02
	0.15
	
	0.0
	0.42

	Maxilla and Mandible
	8
	-0.21
	-0.35, -0.06
	<0.01
	
	91.7
	<0.01

	Follow-up time 
	
	
	
	
	
	
	

	<1 year
	1
	-0.91
	-1.21, -0.61
	0.03
	
	-
	-

	1-3 years
	3
	-0.19
	-0.34, -0.04
	0.02
	
	60.7
	0.08

	>3 years
	9
	-0.16
	-0.34, 0.02
	0.07
	
	98.1
	<0.01

	Newcastle-Ottawa Scale
	
	
	
	
	
	
	

	< 7
	6
	-0.19
	-0.35, -0.03
	0.02
	
	98.0
	<0.01

	≥7
	9
	-0.24
	-0.51, 0.04
	0.09
	
	89.5
	<0.01

	Keratinized mucosa position
	
	
	
	
	
	
	

	Mid-buccal
	7
	-0.23
	-0.45, -0.01
	0.04
	
	98.4
	<0.01

	Mid-buccal, mid-lingual
	2
	-0.07
	-0.15, 0.02
	0.15
	
	0.0
	0.42

	Mesio-buccal, mid-buccal, disto-buccal
	1
	-0.69
	-1.01, -0.03
	<0.01
	
	-
	-

	Probing depth
	
	
	
	
	
	
	

	Study design
	
	
	
	
	
	
	

	Prospective cohort study
	13
	-0.09
	-0.26, 0.08
	0.29
	
	81.6
	<0.01

	Retrospective cohort study
	1
	0.51
	0.21, 0.81
	0.01
	
	NA
	NA

	Cross sectional study
	11
	-0.01
	-0.21, 0.19
	0.92
	
	83.4
	<0.01

	General condition
	
	
	
	
	
	
	

	Without systemic diseases
	5
	-0.07
	-0.41, 0.27
	0.67
	
	90.1
	<0.01

	Without conditions known to affect bone metabolism
	11
	-0.01
	-0.26, 0.25
	0.95
	
	89.1
	<0.01

	Implant position
	
	
	
	
	
	
	

	Mandible
	1
	0.27
	-0.22, 0.76
	0.28
	
	-
	-

	Maxilla and Mandible
	17
	-0.07
	-0.22, 0.07
	0.33
	
	83.1
	<0.01

	Follow-up time 
	
	
	
	
	
	
	

	<1 year
	3
	-0.39
	-0.80, 0.03
	0.07
	
	77.9
	0.01

	1-3 years
	9
	-0.05
	-0.22, 0.11
	0.54
	
	76.6
	<0.01

	>3 years
	9
	0.08
	-0.15, 0.31
	0.50
	
	88.2
	<0.01

	Newcastle-Ottawa Scale
	
	
	
	
	
	
	

	< 7
	13
	0.11
	-0.08, 0.30
	0.27
	
	85.6
	<0.01

	≥7
	12
	-0.18
	-0.35, -0.00
	0.046
	
	79.9
	<0.01

	Keratinized mucosa position
	
	
	
	
	
	
	

	Mid-buccal
	13
	0.02
	-0.13, 0.17
	0.77
	
	80.0
	<0.01

	Mid-buccal, mid-lingual
	1
	0.27
	-0.22, 0.76
	0.28
	
	-
	-

	Mesio-buccal, mid-buccal, disto-buccal
	2
	-0.30
	-2.06, 1.47
	0.74
	
	97.1
	<0.01

	Attachment loss
	
	
	
	
	
	
	

	Study design
	
	
	
	
	
	
	

	Prospective cohort study
	2
	-0.15
	-0.36, 0.06
	0.15
	
	0.0
	0.94

	Cross sectional study
	3
	-0.06
	-0.21, 0.10
	0.49
	
	67.2
	0.05

	General condition
	
	
	
	
	
	
	

	Without conditions known to affect bone metabolism
	3
	0.00
	-0.40, 0.40
	0.99
	
	69.3
	0.04

	Implant position
	
	
	
	
	
	
	

	Mandible
	1
	-0.17
	-0.79, 0.44
	0.58
	
	-
	-

	Maxilla and Mandible
	3
	-0.13
	-0.26, 0.00
	0.053
	
	0.0
	0.80

	Follow-up time 
	
	
	
	
	
	
	

	1-3 years
	2
	-0.12
	-0.28, 0.04
	0.15
	
	0.0
	0.53

	>3 years
	3
	0.04
	-0.38, 0.47
	0.84
	
	66.3
	0.05

	Newcastle-Ottawa Scale
	
	
	
	
	
	
	

	< 7
	2
	0.12
	-0.63, 0.86
	0.76
	
	79.8
	0.03

	≥7
	3
	-0.12
	-0.26, 0.01
	0.08
	
	0.0
	0.93

	Keratinized mucosa position
	
	
	
	
	
	
	

	Mid-buccal
	3
	-0.01
	-0.27, 0.26
	0.97
	
	66.6
	0.05

	Mid-buccal, mid-lingual
	1
	-0.17
	-0.79, 0.44
	0.57
	
	-
	-

	Bone loss
	
	
	
	
	
	
	

	Study design
	
	
	
	
	
	
	

	Prospective cohort study
	7
	-0.15
	-0.28, -0.01
	0.03
	
	69.7
	<0.01

	Retrospective cohort study
	1
	0.02
	-0.19, 0.23
	0.85
	
	NA
	NA

	Cross sectional study
	6
	-0.63
	-1.07, -0.18
	0.01
	
	82.8
	<0.01

	General condition
	
	
	
	
	
	
	

	Without systemic diseases
	2
	-0.46
	-1.13, 0.21
	0.18
	
	86.0
	<0.01

	Without conditions known to affect bone metabolism
	7
	-0.27
	-0.58, 0.05
	0.10
	
	74.3
	<0.01

	Implant position
	
	
	
	
	
	
	

	Maxilla and Mandible
	12
	-0.22
	-0.37, -0.06
	<0.01
	
	80.3
	<0.01

	Follow-up time 
	
	
	
	
	
	
	

	<1 year
	2
	-0.39
	-0.92, 0.14
	0.15
	
	82.1
	0.02

	1-3 years
	6
	-0.22
	-0.36, -0.08
	<0.01
	
	17.2
	0.30

	>3 years
	3
	-0.23
	-0.59, 0.14
	0.22
	
	86.9
	<0.01

	Newcastle-Ottawa Scale
	
	
	
	
	
	
	

	< 7
	7
	-0.18
	-0.32, -0.04
	0.01
	
	46.8
	0.08

	≥7
	7
	-0.44
	-0.76, -0.12
	0.01
	
	88.0
	<0.01

	Keratinized mucosa position
	
	
	
	
	
	
	

	Mid-buccal
	9
	-0.23
	-0.40, -0.05
	0.01
	
	80.9
	<0.01

	Mesio-buccal, mid-buccal, disto-buccal
	1
	-1.39
	-2.09, -0.69
	<0.01
	
	-
	-


CI, confidence interval, MD, mean difference. 

