S1 | Search strategies for the eight primary electronic databases (PubMed, Cochrane Library, Web of Science, Embase, CNKI, Wanfang Data, VIP, and SinoMed) and supplementary search procedures using Google Scholar, ClinicalTrials.gov, and ChiCTR
A. [bookmark: _GoBack]Primary electronic databases
Pubmed: 87
#1 "Sleep Apnea Syndromes"[Mesh] Sort by: Most Recent
#2 ((((((((((((((((((((((((((((((((((((((((((((((((((((((((Sleep Apnea Syndromes[Title/Abstract]) OR (Apnea Syndrome, Sleep[Title/Abstract])) OR (Apnea Syndromes, Sleep[Title/Abstract])) OR (Sleep Apnea Syndrome[Title/Abstract])) OR (Apnea, Sleep[Title/Abstract])) OR (Apneas, Sleep[Title/Abstract])) OR (Sleep Apnea[Title/Abstract])) OR (Sleep Apneas[Title/Abstract])) OR (Sleep Hypopnea[Title/Abstract])) OR (Hypopnea, Sleep[Title/Abstract])) OR (Hypopneas, Sleep[Title/Abstract])) OR (Sleep Hypopneas[Title/Abstract])) OR (Hypersomnia with Periodic Respiration[Title/Abstract])) OR (Sleep Apnea, Mixed Central[Title/Abstract] AND Obstructive[Title/Abstract])) OR (Mixed Central[Title/Abstract] AND Obstructive Sleep Apnea[Title/Abstract])) OR (Sleep Apnea, Mixed[Title/Abstract])) OR (Mixed Sleep Apnea[Title/Abstract])) OR (Mixed Sleep Apneas[Title/Abstract])) OR (Sleep Apneas, Mixed[Title/Abstract])) OR (Sleep-Disordered Breathing[Title/Abstract])) OR (Breathing, Sleep-Disordered[Title/Abstract])) OR (Sleep Disordered Breathing[Title/Abstract])) OR (apnea during sleep[Title/Abstract])) OR (apnea syndrome[Title/Abstract])) OR (apnea syndromes[Title/Abstract])) OR (apnea, sleep[Title/Abstract])) OR (apneas during sleep[Title/Abstract])) OR (apnoea, sleep[Title/Abstract])) OR (hypopnea during sleep[Title/Abstract])) OR (hypopnea syndrome[Title/Abstract])) OR (hypopneas during sleep[Title/Abstract])) OR (nocturnal apnea[Title/Abstract])) OR (nocturnal apneas[Title/Abstract])) OR (nocturnal apnoea[Title/Abstract])) OR (nocturnal apnoeas[Title/Abstract])) OR (sleep apnea[Title/Abstract])) OR (sleep apnea syndrome[Title/Abstract])) OR (sleep apnea-hypopnea[Title/Abstract])) OR (sleep apnea/hypopnea syndrome[Title/Abstract])) OR (sleep apneas[Title/Abstract])) OR (sleep apnoea[Title/Abstract])) OR (sleep apnoea syndrome[Title/Abstract])) OR (sleep apnoea syndromes[Title/Abstract])) OR (sleep apnoeas[Title/Abstract])) OR (sleep disordered breathing[Title/Abstract])) OR (sleep hypopnea[Title/Abstract])) OR (sleep hypopneas[Title/Abstract])) OR (sleep related breathing abnormalities[Title/Abstract])) OR (sleep related breathing abnormality[Title/Abstract])) OR (sleep related breathing disorder[Title/Abstract])) OR (sleep related breathing disturbance[Title/Abstract])) OR (unspecified sleep apnea[Title/Abstract])) OR (sleep apnea syndromes[Title/Abstract])) OR (Sleep Apneas; Apneas, Sleep[Title/Abstract])) OR (Apnea, Sleep; Hypopnea, Sleep[Title/Abstract])) OR (Mixed Central[Title/Abstract] AND Obstructive Sleep Apnea[Title/Abstract])) OR (Sleep Apnea, Mixed Central[Title/Abstract] AND Obstructive[Title/Abstract])
#3 (RNFL[Title/Abstract]) OR (RNFLT[Title/Abstract]) OR (Retinal nerve fiber layer[Title/Abstract]) OR (Retinal nerve fibre layer[Title/Abstract]) OR (Retina nerve fiber layer[Title/Abstract]) OR (Retina nerve fibre layer[Title/Abstract])
#4 #1 OR #2
#5 #3 AND #4

Cochrane Library: 9
#1 MeSH descriptor: [Sleep Apnea Syndromes] explode all trees
#2 (Sleep Apnea Syndromes):ti,ab,kw OR (Apnea Syndrome, Sleep):ti,ab,kw OR (Apnea Syndromes, Sleep):ti,ab,kw OR (Sleep Apnea Syndrome):ti,ab,kw OR (Apnea, Sleep):ti,ab,kw OR (Apneas, Sleep):ti,ab,kw OR (Sleep Apnea):ti,ab,kw OR (Sleep Apneas):ti,ab,kw OR (Sleep Hypopnea):ti,ab,kw OR (Hypopnea, Sleep):ti,ab,kw OR (Hypopneas, Sleep):ti,ab,kw OR (Sleep Hypopneas):ti,ab,kw OR (Hypersomnia with Periodic Respiration):ti,ab,kw OR (Sleep Apnea, Mixed Central and Obstructive):ti,ab,kw OR (Mixed Central and Obstructive Sleep Apnea):ti,ab,kw OR (Sleep Apnea, Mixed):ti,ab,kw OR (Mixed Sleep Apnea):ti,ab,kw OR (Mixed Sleep Apneas):ti,ab,kw OR (Sleep Apneas, Mixed):ti,ab,kw OR (Sleep-Disordered Breathing):ti,ab,kw OR (Sleep Disordered Breathing):ti,ab,kw OR (apnea during sleep):ti,ab,kw OR (apnea syndrome):ti,ab,kw OR (apnea syndromes):ti,ab,kw OR (apnea, sleep):ti,ab,kw OR (apneas during sleep):ti,ab,kw OR (apnoea, sleep):ti,ab,kw OR (hypopnea during sleep):ti,ab,kw OR (hypopnea syndrome):ti,ab,kw OR (hypopneas during sleep):ti,ab,kw OR (nocturnal apnea):ti,ab,kw OR (nocturnal apneas):ti,ab,kw OR (nocturnal apnoea):ti,ab,kw OR (nocturnal apnoeas):ti,ab,kw OR (sleep apnea):ti,ab,kw OR (sleep apnea syndrome):ti,ab,kw OR (sleep apnea-hypopnea):ti,ab,kw OR (sleep apneas):ti,ab,kw OR (sleep apnoea):ti,ab,kw OR (sleep apnoea syndrome):ti,ab,kw OR (sleep apnoea syndromes):ti,ab,kw OR (sleep apnoeas):ti,ab,kw OR (sleep disordered breathing):ti,ab,kw OR (sleep hypopnea):ti,ab,kw OR (sleep hypopneas):ti,ab,kw OR (sleep related breathing abnormalities):ti,ab,kw OR (sleep related breathing abnormality):ti,ab,kw OR (sleep related breathing disorder):ti,ab,kw OR (sleep related breathing disturbance):ti,ab,kw OR (unspecified sleep apnea):ti,ab,kw OR (sleep apnea syndromes):ti,ab,kw OR (Sleep Apneas; Apneas, Sleep):ti,ab,kw OR (Apnea, Sleep; Hypopnea, Sleep):ti,ab,kw OR (Mixed Central and Obstructive Sleep Apnea):ti,ab,kw OR (Sleep Apnea, Mixed Central and Obstructive):ti,ab,kw
#3 (RNFL):ti,ab,kw OR (RNFLT):ti,ab,kw OR (Retinal nerve fiber layer):ti,ab,kw OR (Retinal nerve fibre layer):ti,ab,kw OR (Retina nerve fiber layer):ti,ab,kw OR (Retina nerve fibre layer):ti,ab,kw
#4 #1 OR #2
#5 #4 AND #3

Embase: 125
#1 'sleep apnea syndromes'/exp
#2 'rnfl':ti,ab,kw OR 'rnflt':ti,ab,kw OR 'retinal nerve fiber layer':ti,ab,kw OR 'retinal nerve fibre layer':ti,ab,kw OR 'retina nerve fiber layer':ti,ab,kw OR 'retina nerve fibre layer':ti,ab,kw
#3 'apnea syndrome, sleep':ti,ab,kw OR 'apnea syndromes, sleep':ti,ab,kw OR 'apneas, sleep':ti,ab,kw OR 'hypopnea, sleep':ti,ab,kw OR 'hypopneas, sleep':ti,ab,kw OR 'hypersomnia with periodic respiration':ti,ab,kw OR 'sleep apnea, mixed':ti,ab,kw OR 'mixed sleep apnea':ti,ab,kw OR 'mixed sleep apneas':ti,ab,kw OR 'sleep apneas, mixed':ti,ab,kw OR 'sleep-disordered breathing':ti,ab,kw OR 'breathing, sleep-disordered':ti,ab,kw OR 'apnea during sleep':ti,ab,kw OR 'apnea syndrome':ti,ab,kw OR 'apnea syndromes':ti,ab,kw OR 'apnea, sleep':ti,ab,kw OR 'apneas during sleep':ti,ab,kw OR 'apnoea, sleep':ti,ab,kw OR 'hypopnea during sleep':ti,ab,kw OR 'hypopnea syndrome':ti,ab,kw OR 'hypopneas during sleep':ti,ab,kw OR 'nocturnal apnea':ti,ab,kw OR 'nocturnal apneas':ti,ab,kw OR 'nocturnal apnoea':ti,ab,kw OR 'nocturnal apnoeas':ti,ab,kw OR 'sleep apnea':ti,ab,kw OR 'sleep apnea syndrome':ti,ab,kw OR 'sleep apnea-hypopnea':ti,ab,kw OR 'sleep apnea/hypopnea syndrome':ti,ab,kw OR 'sleep apneas':ti,ab,kw OR 'sleep apnoea':ti,ab,kw OR 'sleep apnoea syndrome':ti,ab,kw OR 'sleep apnoea syndromes':ti,ab,kw OR 'sleep apnoeas':ti,ab,kw OR 'sleep disordered breathing':ti,ab,kw OR 'sleep hypopnea':ti,ab,kw OR 'sleep hypopneas':ti,ab,kw OR 'sleep related breathing abnormalities':ti,ab,kw OR 'sleep related breathing abnormality':ti,ab,kw OR 'sleep related breathing disorder':ti,ab,kw OR 'sleep related breathing disturbance':ti,ab,kw OR 'unspecified sleep apnea':ti,ab,kw OR 'sleep apnea syndromes':ti,ab,kw OR 'sleep apneas; apneas, sleep':ti,ab,kw OR 'apnea, sleep; hypopnea, sleep':ti,ab,kw OR 'mixed central and obstructive sleep apnea':ti,ab,kw OR 'sleep apnea, mixed central and obstructive':ti,ab,kw
#4 #1 OR #3
#5 #4 AND #2

WOS: 126
#1 TS=(Sleep Apnea Syndromes OR Apnea Syndrome, Sleep OR Apnea Syndromes, Sleep OR Sleep Apnea Syndrome OR Apnea, Sleep OR Apneas, Sleep OR Sleep Apnea OR Sleep Apneas OR Sleep Hypopnea OR Hypopnea, Sleep OR Hypopneas, Sleep OR Sleep Hypopneas OR Hypersomnia with Periodic Respiration OR Sleep Apnea, Mixed Central and Obstructive OR Mixed Central and Obstructive Sleep Apnea OR Sleep Apnea, Mixed OR Mixed Sleep Apnea OR Mixed Sleep Apneas OR Sleep Apneas, Mixed OR Sleep-Disordered Breathing OR Breathing, Sleep-Disordered OR Sleep Disordered Breathing OR apnea during sleep OR apnea syndrome OR apnea syndromes OR apnea, sleep OR apneas during sleep OR apnoea, sleep OR hypopnea during sleep OR hypopnea syndrome OR hypopneas during sleep OR nocturnal apnea OR nocturnal apneas OR nocturnal apnoea OR nocturnal apnoeas OR sleep apnea OR sleep apnea syndrome OR sleep apnea-hypopnea OR sleep apnea/hypopnea syndrome OR sleep apneas OR sleep apnoea OR sleep apnoea syndrome OR sleep apnoea syndromes OR sleep apnoeas OR sleep disordered breathing OR sleep hypopnea OR sleep hypopneas OR sleep related breathing abnormalities OR sleep related breathing abnormality OR sleep related breathing disorder OR sleep related breathing disturbance OR unspecified sleep apnea OR sleep apnea syndromes OR Sleep Apneas; Apneas, Sleep OR Apnea, Sleep; Hypopnea, Sleep OR Mixed Central and Obstructive Sleep Apnea OR Sleep Apnea, Mixed Central and Obstructive)
#2 TS=(RNFL OR RNFLT OR Retinal nerve fiber layer OR Retinal nerve fibre layer OR Retina nerve fiber layer OR Retina nerve fibre layer)
#3 #1 AND #2

Sinomed: 25
("睡眠呼吸暂停综合征"[常用字段:智能] OR "睡眠过度伴周期性呼吸"[常用字段:智能] OR "睡眠呼吸暂停"[常用字段:智能] OR "睡眠呼吸障碍"[常用字段:智能] OR "睡眠呼吸暂停, 混合中枢性阻塞性"[常用字段:智能] OR "混合中枢性阻塞性睡眠呼吸暂停"[常用字段:智能] OR "混合睡眠呼吸暂停"[常用字段:智能] OR "睡眠低通气"[常用字段:智能]) AND ("视网膜神经纤维层"[常用字段:智能] OR "RNFL"[常用字段:智能])

Wanfang Data: 77
(睡眠呼吸暂停综合征 OR 睡眠过度伴周期性呼吸 OR 睡眠呼吸暂停 OR 睡眠呼吸障碍 OR 睡眠呼吸暂停, 混合中枢性阻塞性 OR 混合中枢性阻塞性睡眠呼吸暂停 OR 混合睡眠呼吸暂停 OR 睡眠低通气) AND (RNFL OR 视网膜神经纤维层 OR 视网膜神经纤维层厚度)

VIP:20
(M=(睡眠呼吸暂停综合征 OR 睡眠过度伴周期性呼吸 OR 睡眠呼吸暂停 OR 睡眠呼吸障碍 OR 睡眠呼吸暂停, 混合中枢性阻塞性 OR 混合中枢性阻塞性睡眠呼吸暂停 OR 混合睡眠呼吸暂停 OR 睡眠低通气)) AND (M=(RNFL OR 视网膜神经纤维层 OR 视网膜神经纤维层厚度))

CNKI: 33
(TKA%=('睡眠呼吸暂停综合征' + '睡眠过度伴周期性呼吸' + '睡眠呼吸暂停' + '睡眠呼吸障碍' + '睡眠呼吸暂停, 混合中枢性阻塞性' + '混合中枢性阻塞性睡眠呼吸暂停' + '混合睡眠呼吸暂停' + '睡眠低通气')) AND (TKA%=('RNFL' + '视网膜神经纤维层' + '视网膜神经纤维层厚度'))

B. Supplementary search sources
Google Scholar: Google Scholar was used as a supplementary search source. Searches were performed using combinations of OSA-related terms (“obstructive sleep apnea”, “sleep apnea”, and “OSA”) and RNFL-related terms (“RNFL”, “retinal nerve fiber layer”, and “retinal nerve fibre layer”). Because Google Scholar returns a large number of relevance-ranked results, the first 500 results ranked by relevance were screened for potentially eligible studies, and relevant records were further assessed according to the predefined eligibility criteria. No additional eligible studies were identified.

ClinicalTrials.gov: ClinicalTrials.gov was searched using combinations of OSA-related terms (“obstructive sleep apnea”, “sleep apnea”, and “OSA”) and RNFL-related terms (“RNFL” and “retinal nerve fiber layer”). All retrieved registry records were screened to identify potentially relevant ongoing, completed, or unpublished studies and were assessed according to the predefined eligibility criteria. No additional eligible studies were identified.

Chinese Clinical Trial Registry (ChiCTR): ChiCTR was searched using corresponding English and Chinese terms related to OSA and RNFL, including “obstructive sleep apnea”, “sleep apnea”, “OSA”, “阻塞性睡眠呼吸暂停”, “睡眠呼吸暂停”, “RNFL”, and “视网膜神经纤维层”. All retrieved registry records were screened for potentially relevant studies and assessed according to the predefined eligibility criteria. No additional eligible studies were identified.

Supplementary Table 1. Characteristics of the studies included in the meta-analysis.
Supplementary Table 1 is provided in a separate Supplementary Material file.
Supplementary Table 2 Results of Bias Risk Assessment in Observational Cohort Studies and Cross-Sectional Studies
	First author
	Year
	①
	②
	③
	④
	⑤
	⑥
	⑦
	⑧
	⑨
	⑩
	⑪
	⑫
	⑬
	⑭
	quality grade

	Adam M
	2013
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Fair

	Batum M
	2020
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Bayhan HA
	2015
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	No
	Good

	Bonacci E
	2022
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Fair

	Bussan KA
	2022
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Cai Y
	2020
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Cai Y
	2022
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Good

	Chalkiadaki E
	2021
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Chirapapaisan N
	2016
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Cinici E
	2015
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Fair

	Devi TS
	2023
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Dogan, D
	2016
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Fair

	Ferrandez B
	2014
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Ferrandez B
	2016
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Fındık H
	2019
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	Yes
	No
	Good

	Gutiérrez-Díaz E
	2012
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Guven S
	2021
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Kara N
	2018
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Kısabay Ak A
	2020
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Lee SSY
	2019
	Yes
	Yes
	Yes
	Yes
	No
	No
	Unclear
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Lee SSY
	2020
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Lin PW(a)
	2011
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	Yes
	No
	Good

	Lin PW
	2023
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	Yes
	No
	Good

	Moyal L
	2018
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Ngoo QZ
	2021
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Ozge G
	2016
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Özkurt, Z G
	2019
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Fair

	Simsek A
	2016
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Ucak T
	2020
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	Yes
	No
	Good

	Xin C
	2015
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Yu J
	2017
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Yuvaci I
	2016
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Zengin MO
	2014
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Shande Ju
	2023
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	Yes
	Good

	Xinyu Li
	2015
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Xing Liang
	2020
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Fucun Song
	2016
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	No
	Good

	Chen Xin
	2018
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	No
	No
	Good

	Note: ①Was the research question or objective in this paper clearly stated?; ②Was the study population clearly specified and defined?; ③Was the participation rate of eligible persons at least 50%?; ④Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?; ⑤Was a sample size justification, power description, or variance and effect estimates provided?; ⑥For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?; ⑦Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?; ⑧For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable)?; ⑨Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?;⑩Was the exposure(s) assessed more than once over time?; ⑪Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?; ⑫Were the outcome assessors blinded to the exposure status of participants?; ⑬Was loss to follow-up after baseline 20% or less?; ⑭Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?



Supplementary Table 3 Results of Bias Risk Assessment in Included Case-Control Studies
	First author
	Year
	①
	②
	③
	④
	⑤
	⑥
	⑦
	⑧
	⑨
	⑩
	⑪
	⑫
	quality grade

	Casas P
	2013
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Good

	Casas P
	2018
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	No
	Good

	Dalianis G
	2021
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Yes
	Good

	Davanian A
	2022
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Good

	Ermis S
	2025
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	No
	Good

	Huseyinoglu N
	2014
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Kargi SH
	2005
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Küçük B
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Pusic Sesar A
	2025
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Sagiv O
	2014
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Sundaram V
	2022
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Teberik K
	2018
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Uslu H
	2021
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Yazgan S
	2017
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Yaming shan
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Wenjun Dang
	2021
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Lihua Gong
	2017
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Lina Hao
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Yating Liu
	2016
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Hua Qiao
	2016
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Yanhui Wang
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Tianqi Yang
	2025
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Yongshui Yao
	2014
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good

	Jing Zhang
	2015
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	No
	Good
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Supplementary Figure 1. Forest plot comparing Average RNFL thickness between patients with OSA and healthy controls.
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Supplementary Figure 2. Forest plot comparing I RNFL thickness between patients with OSA and healthy controls.
[image: OSA vs 健康 N]
Supplementary Figure 3. Forest plot comparing N RNFL thickness between patients with OSA and healthy controls.
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Supplementary Figure 4. Forest plot comparing S RNFL thickness between patients with OSA and healthy controls.
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Supplementary Figure 5. Forest plot comparing T RNFL thickness between patients with OSA and healthy controls.
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Supplementary Figure 6. Forest plot comparing Average RNFL thickness between patients with OSA and healthy controls, with subgroup analysis by geographic region.
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Supplementary Figure 7. Forest plot comparing I RNFL thickness between patients with OSA and healthy controls, with subgroup analysis by geographic region.
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Supplementary Figure 8. Forest plot comparing N RNFL thickness between patients with OSA and healthy controls, with subgroup analysis by geographic region.
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Supplementary Figure 9. Forest plot comparing S RNFL thickness between patients with OSA and healthy controls, with subgroup analysis by geographic region.
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Supplementary Figure 10. Forest plot comparing T RNFL thickness between patients with OSA and healthy controls, with subgroup analysis by geographic region.
[image: 轻度OSA vs 健康 平均]
Supplementary Figure 11. Forest plot comparing Average RNFL thickness between patients with mild OSA and healthy controls.
[image: 轻度OSA vs 健康 I]
Supplementary Figure 12. Forest plot comparing I RNFL thickness between patients with mild OSA and healthy controls.
[image: 轻度OSA vs 健康 N]
Supplementary Figure 13. Forest plot comparing N RNFL thickness between patients with mild OSA and healthy controls.
[image: 轻度OSA vs 健康 S]
Supplementary Figure 14. Forest plot comparing S RNFL thickness between patients with mild OSA and healthy controls.
[image: 轻度OSA vs 健康 T]
Supplementary Figure 15. Forest plot comparing T RNFL thickness between patients with mild OSA and healthy controls.
[image: 中度OSA vs 健康 平均]
Supplementary Figure 16. Forest plot comparing Average RNFL thickness between patients with moderate OSA and healthy controls.
[image: 中度OSA vs 健康 I]
Supplementary Figure 17. Forest plot comparing I RNFL thickness between patients with moderate OSA and healthy controls.
[image: 中度OSA vs 健康 N]
Supplementary Figure 18. Forest plot comparing N RNFL thickness between patients with moderate OSA and healthy controls.
[image: 中度OSA vs 健康 S]
Supplementary Figure 19. Forest plot comparing S RNFL thickness between patients with moderate OSA and healthy controls.
[image: 中度OSA vs 健康 T]
Supplementary Figure 20. Forest plot comparing T RNFL thickness between patients with moderate OSA and healthy controls.
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Supplementary Figure 21. Forest plot comparing Average RNFL thickness between patients with severe OSA and healthy controls.
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Supplementary Figure 22. Forest plot comparing I RNFL thickness between patients with severe OSA and healthy controls.
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Supplementary Figure 23. Forest plot comparing N RNFL thickness between patients with severe OSA and healthy controls.
[image: 重度OSA vs 健康 S]
Supplementary Figure 24. Forest plot comparing S RNFL thickness between patients with severe OSA and healthy controls.
[image: 重度OSA vs 健康 T]
Supplementary Figure 25. Forest plot comparing T RNFL thickness between patients with severe OSA and healthy controls.
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Supplementary Figure 26. Forest plot comparing Average RNFL thickness between patients with moderate and mild OSA.
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Supplementary Figure 27. Forest plot comparing I RNFL thickness between patients with moderate and mild OSA.
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Supplementary Figure 28. Forest plot comparing N RNFL thickness between patients with moderate and mild OSA.
[image: 中度OSA vs 轻度OSA S]
Supplementary Figure 29. Forest plot comparing S RNFL thickness between patients with moderate and mild OSA.
[image: 中度OSA vs 轻度OSA T]
Supplementary Figure 30. Forest plot comparing T RNFL thickness between patients with moderate and mild OSA.
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Supplementary Figure 31. Forest plot comparing Average RNFL thickness between patients with severe and moderate OSA.
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Supplementary Figure 32. Forest plot comparing I RNFL thickness between patients with severe and moderate OSA.
[image: 重度OSA vs 中度OSA N]
Supplementary Figure 33. Forest plot comparing N RNFL thickness between patients with severe and moderate OSA.
[image: 重度OSA vs 中度OSA S]
Supplementary Figure 34. Forest plot comparing S RNFL thickness between patients with severe and moderate OSA.
[image: 重度OSA vs 中度OSA T]
Supplementary Figure 35. Forest plot comparing T RNFL thickness between patients with severe and moderate OSA.
[image: 重度OSA vs 轻度OSA 平均]
Supplementary Figure 36. Forest plot comparing Average RNFL thickness between patients with severe and mild OSA.
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Supplementary Figure 37. Forest plot comparing I RNFL thickness between patients with severe and mild OSA.
[image: 重度OSA vs 轻度OSA N]
Supplementary Figure 38. Forest plot comparing N RNFL thickness between patients with severe and mild OSA.
[image: 重度OSA vs 轻度OSA S]
Supplementary Figure 39. Forest plot comparing S RNFL thickness between patients with severe and mild OSA.
[image: 重度OSA vs 轻度OSA T]
Supplementary Figure 40. Forest plot comparing T RNFL thickness between patients with severe and mild OSA.
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Supplementary Figure 41. Egger’s test plots for publication bias in comparisons of RNFL thickness between patients with OSA and healthy controls. (A, Egger’s test plot for the average RNFL thickness in OSA versus healthy controls; B–E, Egger’s test plots for superior, inferior, nasal, and temporal RNFL thickness, respectively.)






























Supplementary Figure 42. Egger’s test plots for publication bias of RNFL thickness in mild, moderate, and severe OSA versus healthy controls. (A–E, mild OSA versus healthy controls; F–J, moderate OSA versus healthy controls; K–O, severe OSA versus healthy controls. The order is average, superior, inferior, nasal, and temporal RNFL thickness.)A.
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Supplementary Figure 43. Egger’s test plots for publication bias of RNFL thickness among patients with different severities of OSA. (A–E, moderate versus mild OSA; F–J, severe versus mild OSA; K–O, severe versus moderate OSA. In each group, the order is average, superior, inferior, nasal, and temporal RNFL thickness.)A.
B.
C.
D.
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Supplementary Figure 44. Subgroup analysis of average RNFL thickness between patients with OSA and healthy controls according to OCT device platform.
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Supplementary Figure 45. Subgroup analysis of average RNFL thickness between patients with OSA and healthy controls according to OCT technology.
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Supplementary Figure 46. Funnel plot of the Mendelian randomization analysis with RNFL thickness as the exposure and OSA as the outcome.
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Supplementary Figure 47. Funnel plot of the Mendelian randomization analysis with OSA as the exposure and RNFL thickness as the outcome.
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SimsekA 2016 1028 1436 42
Usiu H 2021 9074 798 47
Zengin MO 2014 10288 BEE 44
Subtotal (95% CI) 624

Heterogeneity: Tau*= 13.70; Chi*

Testfor oversll effect: Z= 3.25 (P = 0.001)
8.1.3East Asia

Wenjun Dang 2021 10043 1088 45
Yating Liu 2016 9814 835 21
Yaming Shan 2019 9457 88 49
Yongyu Yao 2014 10133 1271 30
Jing Zhang 2015 11024 897 45
Xinyu Li 2015 10347 893 43
Yanhui Wang 2019 9891 17.76 74
Lina Hao 2019 9457 88 49
Subtotal (95% CI) 356
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13
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10
17
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654

48.64,01=10 (P < 0.00001);

708
863
908

1317

1124
597

18.32
908

Heterageneity: Taw"= 11.10; Chi*= 23.16, df= 7 (P = 0.002); F= 70%

Testfor oversll effect: 2= 2.75 (P = 0.008)

Total (95% CI) 1163

Heterogeneity Tau®= 11.67; Chi= 85.46, df= 23 (P < 0.00001);

Testfor oversll effect: 2= 4.04 (P < 0.0001)
Tect for subaroun diferences: Chi

£00 df=2 (P=008)
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72 34%  -25818.43,327]
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osA Control Mean Difference Mean Difference
Studyor Subgrowp __ Mean _SD Total Mean SD Total Weight IV.Fixed, 95% Ci V. Fixed, 95% C1
851 Euwrope

Banacei £ 2022 1324 169 35 1283 227 I 26%  3A0F61,1231) —
Casas P 2013 1233 169 80 1255 157 33 44%  -22019.32,492) 1
Casas P 2018 12384 1729 83 12421 1371 38 60%  -037[647.573 -
OuignezDiazE2012 117 2222 10 1275 907 10 10% -10.5012537,437] —
PusicSesarA2025 11888 1364 25 1282 143 25 37% -032F17.07,-157) —
Subtotal (95% CI) 183 13 A77%  2761:630,079] >
Heterogeneily: Ch*= 5,86, = 4 (° = 0.20); P= 3%

Testfor overal effect. Z= 1.53 (°= 0.13)

852West Asia

adam 12013 13884 2595 43 14085 1118 40 3%  -1.81[1030,688) —
Dogan, D 2016 9125 2585 42 953 3073 56 18% -405[15.23,713) —
Guven 5 2021 12665 2217 30 1326 2791 31 10% 79512308718 —
Kara N 2018 1228 182 185 1243 162 40 66%  -21017.83,373

Kiigik B 2018 12571 2500 45 13075 1893 43 28% -5.0411430,422]

Oze 6 2016 67 2224 42 953 3073 S5 20% -830[1878,219]

Gzkur, 26 2019 1407 2443 3 1308 2584 36 16% 08010741254

Sagiv0 2014 1251 143 108 13075 177 108 121%  -5.85F9.94,-136)

SimsekA 2016 12336 2221 42 13271 253 34 19% -8350209,149)

Usiu H 2021 12078 1338 47 12155 1055 40 88%  -077[5.80,428)

Yazgan 5 2017 11834 27.47 108 13572 2700 44 24% -17.38126.04,-7.82)

Zengin MO 2014 12659 187 44 12549 1836 35 31%  110(7.37,957]

Subtotal (95°% C1) 730 563 47.0%  -4.141632,196]

Heterogeneiy. Chi* 1 (P=022);7=23%

Testfor overal effect Z 0002)

853 East Asia

Jing Zhang 2015 13201 385 45 14020 3098 45 13% -828121.26,470)

Lin Hao 2018 120 1705 49 12858 1273 30 51% -858[1520,1.98)

WennDang2021  128.11 2016 45 141 1375 30 38% -1189[19.56,-422)

XinyuLi 2015 12732 1774 43 12536 1664 36 39%  13806.23,808)

Yarming Shan 2019 120 175 49 12858 1273 30 51% -B58[1520,1.98)

YanhuiWang 2019 12607 1549 74 12623 17.33 72 78% 0161550518

Yating Liu 2016 12157 152 21 12688 1348 25 32% -511113.49,327]

Yongyu Yao 2014 120 1705 49 12858 1273 30 51% -858[1520,-1.98)

Subtotal (95'% C1) 375 208 352% -5651847,3.14]

Heterogeneily: Ch= 12.31,df= 7 (P = 0.08) = 43%

Testfor oversll effect: Z= 4.40 (P < 0.0001)

Total (95% CI) 1288
Heterogeneity: Chi*= 34.39, df= 24 (P = 0.08);
Testfor oversll effect: 2= 5.81 (P < 0.00001)

Tect for subaroun diferences: Chi

=30%

a3 df= 2 (P =0.40)
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8.3.1 Europe

Bonace E 2022 762 164 35
Casas P 2013 747 158 50
Casas P 2018 7485 1586 63
GuiérezDiazE2012 74 1018 10
PusicSesarA2026 7004 931 25
Subtotal (95% CI) 183

Heterogeneity: Taw*= 48.27; Chi*= 18.56, df= 4 (P = 0.0010); F= 78%

Testfor oversll effect: Z= 0.73 (P = 0.46)
8.3.2West Asia

Adam M 2013 8307 1676 43
Dogan, D 2015 1068 167 42
Guven 5 2021 741 163 30
Kara N 2018 704 123 145
Kigik B 2019 7aTE 126 45
Ozge 6 2016 1069 167 42
Ozkurt, 26 2018 819 152 36
Sagiv 0 2014 781 182 108
SimsekA 2016 7612 1663 42
Usiu H 2021 7838 2027 47
Yazgan § 2017 69.93 1178 106
Zengin MO 2014 8852 1478 44
Subtotal (95% CI) 730

Heterogeneity Tau®= 11.55; Chi*= 24.96, df= 11 (P = 0.009);

Testfor oversll effect: 2= 253 (P = 0.01)

8.3.3East Asia
Wenjun Dang 2021 7002 1812 45
Yating Liu 2016 67.48 1146 21
Yongyu Yao 2014 a8 1295 30
Jing Zhang 2015 6680 1725 45
Xinyu Li 2015 8924 1289 43
YanhuiWang 2019 7347 1571 74
Lina Hao 2019 6517 808 49
Subtotal (95% CI) 307

Heterogeneity Tau®= 12.15; Chi*= 14.90, df=6 (P = 0.02);

Testfor oversll effect: Z= 1.69 (P = 0.09)

Total (95% CI) 1220
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44 54% -1037[14.48,-626]
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6%
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25 42% -956(1580,-332]
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268 30.9% 2931633047
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974 1000%  -3.02[-5.04,-1.00]
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0SA Control

Mean Difference

Mean Difference

Studyor Subgrowp _ Mean _SD Total Mean SD Total Weight IV, Fixed, 95%Cl V. Fixed, 95% CI
8.4.1 Euwrope

Banacei £ 2022 1283 174 35 1228 178 I 37% 54012661348

Casas P 2013 1248 174 &0 1232 151 33 48% 1601545888

Casas P 2018 12317 1635 63 11889 1932 38 44%  328[407,1083]

GuignezDiazE2012 120 2018 10 1305 2019 10 08% -10.50[28.20,7.20]

PusicSesarA2025 11864 1967 25 11898 1562 25  26%  -124}1108,851]

Subtotal (95°% C1) 183 M3 M4 1921193577

Heterogeneily: Ch = 3,14, f= 4 (°= 053 F= 0%

Testfor overal effect. Z= 0,98 (P= 0.33)

8.4.2West Asia

adam 12013 13023 1489 43 13133 1426 40 BA%  -1A0E737547] T
Dogan, D 2016 1371 178 42 13785 2145 56 39%  -08508.65608 —
Guven 5 2021 12333 2691 30 13071 2579 31 14%  -738[2081,5.85 —
Kara N 2018 1185 162 185 1183 154 40 80%  -180[7.25 388 -
Kiigik B 2018 12645 2280 45 12153 2221 43 27%  4920450,14.34] 1
Oze 6 2016 1371178 42 13785 2141 56 39%  -085[8.64,604) —
Gzkur, 26 2019 12875 2673 36 13285 2450 38 17%  -390[1576,7.96]

Sagiv0 2014 1245 161 108 1287 168 108 124% 5201959, -081] —
SimsekA 2016 13436 2079 42 13097 2416 34 18%  -661}17.74,652]

Usiu H 2021 10765 3195 47 11226 199 40 20%  -461 583, 6.41]

Yazgan 5 2017 11521 2212 108 12587 2361 44 38% -10.8611881,-251]

Zengin MO 2014 11718 1522 44 1182 116 35 68%  -102F684,480] =
Subtotal (95% CI) 730 563 540%  -294[5.04,-0.84] >
Heterogeneily: Ch= 8.3, f= 11 (P = 0.56), = 0%

Testfor overal effect. Z= 2.74 (= 0.006)

8.4.3East Asia

WennDang2021 12769 1816 45 14517 1428 30 44% -1748[-2085,-10.11)

Yating Liu 2016 12233 1403 21 12508 136 25 37%  -2751078,5.28]

Yonguvaa2014 12762 1326 30 13083 1403 30 50%  -301[992300)

Jing Zhang 2015 12681 2445 45 13483 2402 45 24% -10.02020.04,-0.00] —
XinyuLi 2015 11891 1511 43 11679 1421 38 57%  212F436,850

YanhuiWang 2019 12115 2237 74 12284 2142 72 47%  -140[8.59,581]

Lina Hao 2018 12219 1773 43 12815 1626 30 41%  -698[1381,159]

Subtotal (95°% C1) 307 268 20.9%  4841767,202]

Heterogeneity Chi*= 18.24,df= 6 (P = 0.006); F= 67%

Testfor averal efect: Z= 3.37 (P = 0.0008)

Total (95% C1) 1220 974 100.0%  2731427,-119]

Heterageneity: Ch= 38.51, if= 23 (P = 0.02);
Testfor oversll effect: Z= 3.47 (P = 0.0005)
Test for subaroun diferences: Chiz= 7 80, df= 2 (P=007).
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Studyor Subarowp __Mean _SD Total Mean SD Total Weight IV, Fixed, 95% Cl I, Fixed, 95% CI
82.1 Europe

Bonacei E 2022 748 104 35 726 148 7 28% 2201368808 T
Casas P 2013 701 132 S0 68 121 33 33% 0200532572 -
Casas P 2018 733 134 B3 7024 1233 38 39% 308203815 —
GutiérezDiazE 2012 B85 1611 10 735 1407 10 0% -5.00[18.26,8.26] T
PusicSesarA2025 6376 742 25 B56 787 25 5%  -1B4[611,243] '
Subtotal (95°% Cl) 183 M3 162%  037[2.13,286] +
Heterageneity: ChF =311, = 4 (P= 0.54) F= 0%

Test for overall eflect Z= 0.28 (P = 0.77)

822 West Asia

Adam 12013 7919 1471 43 7845 1425 4D 26%  074[549,697]

Dogan, D 2016 676 11 42 682 123 65 47%  -060[523,403]

Guven 8 2021 6976 132 30 7258 98 31 28%  -282[867,303]

Kara N 2018 67 125 145 658 107 40 66% 1201269500

Kigik B 2018 6879 122 45 704 99 43 47% 161624302

Oze 6 2016 676 11 42 682 123 56 47%  -060[523,403]

Gzkun, 26 2019 722 119 3% 725 108 3 36%  -030[555 495

Sagiv0 2014 708 152 108 743 141 108 66%  -340[7.31,051]

Simsek A 2016 7745 1218 42 8000 1647 34 23%  -264[9.29,401]

Uslu H 2021 666 84 47 6528 B4 4D G4% 1320214478

Yazgan 5 2017 6617 10.41 106 7334 929 44 B8% -TATF1056,-378]

Zengin O 2014 8157 1191 44 8088 814 35 51% 0710372514

Subtotal (95°% Cl) 730 563 610% -146[275,0.18]

Heterogeneity Ch*=18.33,df= 11 (P = 0.07);

Test for overall eflect 2= 2.23 (P = 0.03)

823 East Asia

WenjunDang 2021 7484 1312 45 B85 1821 30 18% -12.86(21.42,-6.30]

Yating Liu 2016 Te4B 894 21 7664 1058 25 32%  -21B[7.80,3.48]

YamingShan2018 7117 1486 49 7908 1517 30 21% -7.92[1476,-1.08]

Yongyu Yao 2014 7027 1228 30 73 1189 30 27% 273885339

Jing Zhang 2015 8082 1531 45 800B 1078 45 34%  083[454,630]

XinyuLi 2015 8275 1076 43 8148 1221 3 38%  127[285639)

YanhuiWang 2019 7381 1764 74 7654 1397 72 38%  -27317.88,242]

Lina Hao 2018 TIA7 1486 49 7908 1517 30 21% -7.92F1476,-1.08]

Subtotal (95°% C) 208 229% -3291:539,-1.19]

5%

Heterogeneity: ChP = 16.48,
Testfor overall effect: Z= 3.08 (P = 0.002)

Total (95% CI) 1269
Heterageneity: ChF = 42,85, df= 24 (P = 0.01); F= 44%
Testfor oversll effect: 2= 3.10 (P = 0.002)

Tect for subaroun diferences: Chiz= 4 93 df= 2 (P=0
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Mild OSA| Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SO Total Weight IV, Fixed,95%Cl V. Fixed, 95% C1
adam 112013 1149 133 4 10754 607 40 0.4% 738[581,2053] —
Bayhan HA 2015 1034 76 33 1103 88 32 3% -D80F517,337] —
ChaldadakiE2021 10476 94 33 1054 739 35 42% -0620485341) —
Chirapapaisan N 2016 10208 1235 12 10511 855 9 08% -303F1240,634
Ermis § 2025 1005 84 20 1086 89 104 45% -61009.96,-224] I
FindikH 2018 912 777 14 %084 112 16 15% 038[647,7.19)
Guven 5 2021 1027 106 10 10508 113 31 11% -2381007,5.29]
HuseyinogluN2014 11284 746 15 117.8 1042 20 18% -434[10.27,159)
Kargi 5H 2005 743 134 19 781 B4 20 14% -320110.6388)
Kiigtk B 2018 9059 92 13 938 &4 43 25%  009F517,535
Kisaiay AkA 2020 9535 1126 30 964 1085 30 22% -105E6ED,450] —
Lee 38Y2018 100 ©83 150 101 883 670 240% -100F268,0.58]
Lee 58Y2020 9 1037 203 95 1063 454 287% 000154154 =
Lin (@) 2011 1075 81 35 108 77 22 39% -150F589,269] +
LinPW 2023 104 1037 51 105 845 24 36% -100F533,333 —
Moyal L 2018 975 4 16 9604 1047 28 38%  371F054,7.96] -7
SimsekA 2016 1065 753 10 10805 1237 34 17% -155E7.80,470] ]
Teberk K 2018 1039 13 28 100 854 37 21%  380F191,851] —
UeakT 2020 10373 898 27 10852 1157 27 22% -679F1131,027)
Yuvaci1 2016 10057 1174 18 9755 827 18 15%  3021376,982)
Hua Qiao 2016 1207 779 1215 79 15 16% -080F723,583] T
Shande Ju 2023 13425 1384 8 13893 1167 13 08% -488F15.73,637)
Uihua Gong 2017 1081 82 15 1085 82 20 23% -D50F599,439] -
Total (95°% CI) 869 1742 100.0%  -0.781-1.60,0.04] A4
—

Heterogeneity: Chi*= 24.06, df= 22 (P = 0.34); = 9%
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Mild OSA- Control Mean Difference Mean Difference

Study or Subaroup Mean SD Total Mean _SD Total Weight IV, Fixed, 95%CI I, Fixed, 95% CL.
Adam M 2013 1545 187 4 14065 1118 40 08% 1385F480,3250) —
Bayhan HA 2015 1395 149 33 1404 190 32 42%  -090(924,7.44) T
Chalkiadski E2071 13597 1828 33 1348 1336 35 50% 2170546940 -
ChirapapaisanN2016 13558 161 12 13337 143 9 16% 23111021564

Ermis § 2025 1326 197 24 1385 351 104  34% -590(1514,334 —7
FindikH 2019 12071 156 14 11581 1988 16 18%  490F7.81,1761) T
Guven § 2021 12955 2826 30 1326 77E7T 3 15% -305HI714,1104 ]

Katgi SH 2005 909 148 19 907 103 20 45% 030784824 —
Kigik B 2019 12727 242 13 13075 1893 43 14% -34817.80,1084 -
Kisabay Ak A 2020 12496 154 30 12666 2088 30 34% -1.70(1098,7.58) -1
Lee 55Y 2013 1235 284 150 1265 2698 670 117%  -300(7.99,198) —
Lee 55Y 2020 128 2806 203 128 267 454 177%  000(404,404 —_— T
Lin PW(@) 2011 135 152 35 1383 153 22 44% -330(11.44,484 T

Lin PW 2023 131 1778 81 133 1258 24 59%  -200(9.01,501) T
Moyal L 2018 122 667 16 11895 1285 28 B7%  304F274,882)

Simsek A 2016 1315 1723 10 13271 353 34 16% -1.21[1486,1244)

TeberkK 2018 1257 286 28 12454 3047 37 14% 10613391550

UtakT 2020 13298 1487 27 13797 2006 27 33% -494F1436448)

¥in ¢ 2015 12719 24 137 8 28 44% -10.00(18.15,-1.84] R —
Yuvaci| 2016 12516 257 19 12361 1336 18 17% 155F1155 1455 —

Hua Gia 2016 1418 10 9 1403 75 15 51% 1500606908 —T
Xing Liang 2020 14318 10 145 20 30 16% -3.00(16.251035) e
Chenxin 2018 119 18 24 138 13 12 27% A7.00(27.29,-6.71] e
Lihua Gong 2017 1395 157 15 1383 169 20 25%  120F95661206 —

Total (95% CI) 923 1779 100.0%  -1.361-3.06,0.34]

Heterogeneity: Chi*= 24.01, df= 23 (P = 0.40); = 4%

Testfor overal effect. Z= 1.57 (°= 0.12) 2 -0 20
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Mild OSA| Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean _SD Total Weight IV, Fixed, 95%Cl V. Fixed, 95% C1
adam 112013 8825 82 4 7983 1685 40 15%  842(087,17.81)

Bayhan HA 2015 776 88 1 628 87 32 60%  -5.0000.69,-0.31]

Challadaki E 2021 7867 1184 33 6023 1486 35 33%  -16217.99,475 I
ChirapapaisanN2018 54 1865 12 6411 1121 9 08% -10.1F2295,273

Ermis § 2025 807 141 24 848 164 104 32% -3901036,250] —
FindikH 2018 6779 826 14 6375 819 16 33%  404F225,1034 T
Guven 5 2021 786 133 10 8251 182 3 13%  -591[1583,411] T
Kiigik B 2018 7823 134 13 7625 88 43 22% 0021787783 e —
Kisaiay AkA 2020 7686 173 30 7858 839 30 28% 0281660718 T
Lee 38Y2018 80 1555 150 63 1556 670 175%  -3.0006.75-0.26 D —
Lee 58Y2020 80 1481 203 79 1333 454 303%  100F108,309] T
Lin (@) 2011 735 164 3 737 138 22 21%  -020F842,7.72 -]

Lin PW 2023 64 1481 51 B4 1333 24 30%  0.00[671,671] il
Moyal L 2018 7881 781 16 763 1324 28 35% 1911425807 I —
SimsekA 2016 748 1263 10 7968 1784 34 14% -488 1485 480] D
Teberk K 2018 705 172 28 788 158 37 20%  270[5.48,1086] I
UeakT 2020 7797 1588 27 7934 1832 27 16% -137E10.54,7.80) T
Xin© 2015 8 18 24 1 11 28 18% -11.00018.27,-273 I
Yuvaci 2016 7678 141 19 7846 051 18 33%  03416.00,668 —
Hua Qiao 2016 M3 779 707 &7 15 38%  080F547,667] —

Ying Liang 2020 717 10 79 18 30 0.8% -1.0011299,10.89] ——
Chenin 2018 7917 24 78 18 12 10% 1.0001032,1232

Shande Ju 2023 11816 1173 8 12377 1238 13 13% -46111481,559)

Uihua Gong 2017 9 118 15 938 117 20 22%  110¢689280] -t
Total (95% C1) 893 1772 1000%  0.781193,0.38] |
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Overall OSA| Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl . Fixed, 95% CI
Adam 12013 1325 128 4 13133 1420 40 12% 11711222,1456] —
Bayhan Ha 2015 1333 117 33 1383 168 32 44% -300[10.08,4.08] —
Chalkiadaki E2021 12855 1753 33 12677 1250 35 42%  178[551,907] T
ChirapapaisanN 2016 13333 19.46 12 13086 1252 8 12% -6.33[20.05,7.39] —

Ermis § 2025 120201 24 1325 178 104 29% -350[1225525 -
Findik H 2018 11007 1388 14 11319 1894 16 16% -312[1494,6.70] —
Guven 8 2021 12885 2166 30 13071 2578 31 16% -186[13.80,10.08] —
Kargi SH 2005 838 134 19 o905 104 20 38% -6.70[14.250.80]

Kiglk B 2018 127 2482 13 12153 2221 43 10%  547[57,2051] —T
Kisaiay AkA 2020 11488 1791 30 12226 1585 30  30% -7.38[1594,1.18]

Lee 5572018 1215 1698 150 124 2482 670 20.3%  -250F5.80,080]

Lee 5572020 119 2202 283 113 2301 454 195%  0.00}337,337]

Lin (@) 2011 1381 18 35 1382 48 22 5E%  -DAD[6.41,621]

Lin P 2023 120 2148 51 130 2074 24 21% -1.00[11.18,9.18]

Moyal L 2018 12281 356 16 11793 1302 28 B4%  488[0.251001]

Simsek A 2016 1388 1977 10 13297 2416 34 10% 13716071333

Teherkk 2018 12005 2338 28 12245 2320 37 17%  250[8.951395

UcakT 2020 1283 1615 27 12042 1817 27 26%  -0.82(9.99,8.35

X C 2015 115 18 24 125 12 28 3% -10.00(18.45,-1.50]

Yuvaci 12016 12886 2778 19 12172 @1 18 13%  4.84[8.24,1812]
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Mild OSA| Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV.Fixed, 95% Ci I, Fixed, 95% CI
Adam 12013 86 133 4 7845 1425 40 05% 655(821,1931) I E—
Bayhan Ha 2015 874 124 33 823 117 32 26% 510F076,1098)

Chalkiadaki E 2021 758 1045 33 8017 1625 35 22% -437F1077,203)

Chirapapaisan N 2016 89 1903 12 85 1432 9 04% 4D0F1026,1828)

Ermis § 2025 895 10.4 24 8a8 147 104 35% -0301533,473

Findik H 2018 6621 936 14 70E3 132 16  14% -4.4201254,370]

Guven 2021 736 78 10 7258 98 31 25%  1.02(482,698)

Kigik B 2018 6885 1201 13 704 88 43 17% -155[872,562

Kisaiay AkA 2020 6675 1045 30 6775 1208 30 27% -100[ETI,471]

Lee 5572018 69 953 150 70 1037 70 208%  -1.00(273,073)

Lee 5572020 67 1011 203 69 1111 454 334% -200[363,-037)

Lin (@) 2011 878 157 35 88 201 22 08% -200(1188,7.88)

Lin P 2023 8 1778 81 87 2815 24 06% 100F1127,1327)

Moyal L 2018 75 BBl 16 7104 1097 28 32%  3960130,022)

Simsek A 2016 812 1018 10 8008 1647 34 13%  1.1107.25,950)

Teherkk 2018 764 14 28 781 158 3 17%  -170(897,557)

UcakT 2020 6911 993 27 783 1514 27 19% -979(1662,-290] T
X C 2015 78 18 24 81 13 28 12% -300F1166,568) ——
Yuvaci 12016 7347 1722 19 71 242 18 15% 24706351029

Hua Qiao 2016 724 59 8 727 53 15 40%  -030(500,4.40) —
Ying Liang 2020 8 13 10 84 22 30 07% -100}1226,1028)

Ghenin 2018 8 20 24 78 8 12 11% 300(619,1219 ——
Shande Ju 2023 1196 1188 9 12377 1252 13 08% -461[14.9,576]

Uihua Gong 2017 8 241 15 845 158 20 05% 15012521552 -

Total (95% C1) 893 772 1000%  -1.091:203,0.15]
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Moderate OSA Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean _SD Total Weight __IV.Fixed,95%Cl I, Fixed, 95% CI
Adam 12013 12756 281 23 14085 1118 40  27% -1300(25.08,-1.08)

Bayhan Ha 2015 1378 201 28 1404 191 32 38% 260 [1256,7.36] T
Chalkiadakl E2021 13024 275 17 1348 1328 35 20%  -456[1835,923) —
ChirapapaisanN 2016 14045 187 11 13327 148 8 18%  7.18[7.55,2181)

Gl E 2015 738 952 15 742 845 3 117%  -D4DF6I1,531] ]
Ermis § 2025 1318 188 45 1385 251 104 7%  -BAD[14.23,043] -
Findik H 2018 11653 1462 15 11581 1988 16 26% 02812511195 -
Guven 2021 11425 3772 11 1326 2787 31 0% -18.35[4270,600) — T
Kigik B 2018 12061 2098 17 13075 1893 43 22%  -614[1929,7.01) —
Lee 5572018 126 2337 28 1265 2698 670 48%  -0.50(9.39,8.39] T
Lee 5572020 128 2737 82 128 267 454 102%  D.ODFAA1,611] —
Lin (@) 2011 1328 164 29 1383 153 22 60%  -660[1425325

Lin P 2023 130 1704 43 133 1250 24 75%  -300[10.16,4.16]

Moyal L 2018 12028 181 17 11836 1288 28 40%  1.33(850,11.18)

Simsek A 2016 12208 201 22 13271 283 34 27% -1062(2257,133

Teherkk 2018 12075 3078 31 12464 3047 37 18% -389H1851,1073)

UcakT 2020 126 1917 24 13782 2006 27 33% -11.92[2269,-1.15]

X C 2015 1 23 3 137 8 28 61% -18.00(2662,-9.38]

Yuvaci 12016 12108 2326 16 12361 1338 18  23% -25215.48,10.40)

Hua Qiao 2016 10E 68 9 1403 75 15 112%  030[554,614]

Xing Liang 2020 10 24 10 146 20 30 14% -600[2251,1051]
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Uinua Gong 2017 1303 123 16 1383 168 20 42%  -B0D[7.55155

Total (95% C1) 575 760 1000%  -4.27[623,-2.32]
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Moderate OSA Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean _SD Total Weight IV, Fixed, 95%Cl V. Fixed, 95% C1
adam 112013 7084 165 23 7983 1685 40 26%  0.1118.20,842) —
Bayhan HA 2015 741 78 28 828 87 32 05% 85001288412

Challadaki E 2021 7859 1567 33 6023 1486 35 4%  -1.70[8.97,557) — T
ChirapapaisanN2016 63 13.48 11 6411 1121 9 16% -1.11F11.83,971)

Ciniei € 2015 12435 182 15 1323 1824 31 14% -7.9501938,348)

Ermis § 2025 827 145 45 848 164 104 5%  -190F7.20,3.40] —
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Teberk K 2018 768 181 3 788 188 37 26%  040F833853 I
UeakT 2020 788 173 24 7934 1832 27 19%  -244}1222,7.34] -
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Moderate OSA Control Mean Difference Mean Difference

Study or Subaroup Mean SD Total Mean _SD Total Weight IV, Fixed, 95%Cl I, Fixed, 95% CI
Adam 12013 1325 158 23 13133 1420 40 64%  1.17[665699] —
Bayhan Ha 2015 1312 138 28 1383 168 32 65% -510[1287,267] —T
Chalkiadaki E2021 12571 2598 17 12677 1250 35  20% -108[1410,11.98] —
ChirapapaisanN 2016 14204 1673 11 13086 1252 8  20% 238[10.45,1521] —

Gl E 2015 1315 116 15 1345 148 31 54% -310[1095 475 7

Ermis § 2025 1208 167 45 1325 179 104 93% -7.90(1387,-1.93] T
Findik H 2018 108 2179 15 11313 1894 16 16% -7.19[21.60,7.22] —

Guven 2021 11345 2041 11 13071 2579 31 0.9% -17.26[36.67,235 T
Kigik B 2018 182 2367 17 12153 2231 43 19%  46TE838 1Ty ————————

Lee 5572018 121 2295 28 124 2482 670 44% -300[11.71,571] T
Lee 5572020 118 2358 92 113 2301 454 120%  -100[6.26,4.26] —

Lin (@) 2011 1335 144 29 1382 48 22 105%  -270(8.33,293 -
Lin P 2023 127 1778 43 130 2074 24 3.4% 3001285685 -
Moyal L 2018 11853 763 17 11793 1302 28 01%  DEDF5.43,663] —_—

Simsek A 2016 13708 2862 22 130.97 2016 34 16% -288[17.34,11.58] —-T
Teherkk 2018 12505 2708 31 12245 2320 37 23%  350[862,1562] —T1
UcakT 2020 1221 1961 24 12012 1817 27 3%  7.02[17.44,3.40] T

X C 2015 1 22 W 125 12 28 42% -500[1393,393] —

Yuvaci 12016 12308 1807 16 12172 @1 18 35%  137[843,1117] T
Hua Qiao 2016 118 10 9 140 9 15 52%  180[615,9.76] —T

Xing Liang 2020 13 26 10 140 14 30 12% -200[18.85,14.88] —T
Ghenxin 2018 14 21 25 108 26 12 12%  8.00[8.36,2486] .
Uinua Gong 2017 1075 138 16 1218 125 20 4.4% -1430(23.00,-560] -
Total (95% C1) 575 1760 1000%  266[4.48,-0.83]

Heterogeneity: Chi*= 2235, df= 22 (P = 0.44); = 2%
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Moderate OSA Control Mean Difference
Study or Su SD Total Mean SD Total Weight _IV.Random,95% CI
Adam 12013 113 23 7845 1425 40 45% 289928350
Bayhan Ha 2015 838 91 28 823 117 32 52%  1S0[37,677]
Chalkiadaki E 2021 7188 1329 17 8047 1625 35 36%  -8.29[16.59,001]
ChirapapaisanN 2016 8708 1776 11 85 1432 8 1.8% 20811871615
Gl E 2015 751 53 15 778 65 3 62% 2801633073
Ermis § 2025 74 95 45 8B 147 104 58% -1580[1976,-11.84]
Findik H 2018 6507 98 15 T0E3 132 16 37%  -656[13.71,250]
Guven 2021 654 174 11 7258 98 31 26%  -7.18[1803,367]
Kigik B 2018 T4 1432 17 704 99 43 40%  100(6.42,842]
Lee 5572018 68 1011 28 70 1037 B70 58%  -200(6.19,219]
Lee 5572020 66 1250 @2 69 1111 454 66%  -300[577,-023]
Lin (@) 2011 819 128 23 848 201 22 31%  -7.80[7.50,1.70]
Lin P 2023 89 1778 43 87 2815 24 22% 20011045 14.45]
Moyal L 2018 7347 568 17 7104 1087 28 64% 2431245731
Simsek A 2016 7905 1354 22 8008 1647 34 38%  -1.04[8.956.80]
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X C 2015 8 17 31 81 13 28 38%  -1.00[866,668]
Yuvaci 12016 6993 755 16 71 242 18 B0%  -1.07[493,279]
Hua Qiao 2016 728 41 8 727 53 15 60%  020[350,399
Ying Liang 2020 82 15 10 8 2 a0 23%  -200(1418,1018 ———
Ghenin 2018 78 17 25 78 8 12 37%  0.00F8.06,808
Shande Ju 2023 11422 1158 15 12377 1252 13 33%  -055[18.53,-057)
Uihua Gong 2017 818 161 16 845 158 20 28%  -270[1320,7.0]
Total (95% C1) 590 773 1000%  -339[559,-1.18]
Heterageneity Talr = 17.22; ChF = 69.10, df= 23 (P < 0.00001); F= 67%
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Severe OSA Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean _SD Total Weight IV, Fixed, 95%Cl I, Fixed, 95% CI
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Moderate OSA Mild OSA Mean Difference Mean Difference
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Study or Subaroup Mean SD Total Mean SD Total Weight __IV.Fixed, 95%Cl V. Fixed, 95% C1
adam 112013 12756 281 23 1545 187 40 28% -26.04 [30.80,-14.08]

Bayhan HA 2015 1378 201 28 1385 149 33 56%  A7011072,7.32 T
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Chirapapaisan N 2016 140.45 187 11 13558 161 12 22%  48708.45,1919) —
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X C 2015 8 16 31 80 18 24 24%  000[814,814] ———
Yuvaci 12016 7375 1145 16 7B78 141 19 28% -3.0311150,5.44]

Hua Qiao 2016 736 64 8 713 7T 9 47% 2300424884 ——
Ying Liang 2020 7820 10 78 17 10 08% 0.00(1627,16.27] ——
Ghenin 2018 78 25 79 17 24 21% -200(11.80,7.80]

Shande Ju 2023 11422 1158 15 11916 1173 9 22% -4.94[14.50, 4.71]

Uihua Gong 2017 86 10 16 95 116 15 34% -BADFI605,-075] —

Total (95% CI) 618 898 100.0% -0.98[-2.40,0.44] 4’_’_0‘_._.7
Heteropenelty: Chi= 16.30,df= 23 (P= 0.80) F= 0% s

Teatoroveral st 22138 (2 017 “ ossrae s MidosA





image29.png
Moderate OSA Mild OSA Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight _IV.Fixed. 95% Ci I, Fixed, 95% CI
Adam 12013 1325 158 23 1325 128 4 17% 000(1420,14.20] — 1
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Moderate OSA Mild OSA Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV.Fixed95%Cl I, Fixed, 95% CI
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Severe OSA Moderate OSA Mean Difference Mean Difference
Study or Subaroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95%Cl I, Fixed, 95% CI
Adam 12013 14386 21 16 12756 281 23 1.9%  16.40(0.99,31.82]

Bayhan Ha 2015 135 225 3 1378 201 28 38% -280[1367,807] —_
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