Additional file 1. Studies included in scoping review (n = 74).
	Author, Year
	Country
	Study Type
	Population
	OSA & MASLD Measurement
	Key Findings

	Acartürk G, 2007
	Turkey
	OBS
	45 obese women
	OSA: PSG; MASLD: US
	No independent association: OSA associated with IGT

	Agrawal S, 2015
	India
	OBS
	123 MASLD patients
	OSA: PSG; MASLD: US + FibroScan
	Independent association (positive): OSA severity associated with fibrosis

	Al-Abboodi, 2016
	USA
	OBS
	~70,000 hospitalized adults
	OSA: ICD-9; MASLD: ICD-9 (NASH)
	Independent association (positive): OSA associated with MASH 

	Arısoy A, 2016
	Turkey
	OBS
	176 suspected OSA patients
	OSA: PSG; MASLD: US
	Hypoxia-specific association: Oxygen desaturation associated with steatosis

	Aron-Wisnewsky J, 2012
	France
	OBS
	101 morbidly obese bariatric patients
	OSA: Oximetry (ODI); MASLD: Biopsy
	Hypoxia-specific association: CIH (ODI) associated with fibrosis severity

	Asfari MM, 2017
	USA
	OBS
	30,712,524 patient-based
	OSA: ICD-9; MASLD: ICD-9 (NASH)
	Independent association (positive): OSA associated with MASH

	Barceló A, 2016
	Spain
	OBS
	76 sleep clinic patients
	OSA: PSG; MASLD: ALT/AST surrogate
	Mechanistic results: OSA associated with gut barrier dysfunction; liver enzymes and zonulin correlation

	Beibei C, 2026
	USA, Finland
	OBS
	3,448 adults (NHANES) + FinnGen
	OSA: Questionnaire; MASLD: USFLI
	Independent association (positive): OSA associated with MASLD; MR supports causal direction

	Benotti P, 2016
	USA
	OBS
	362 bariatric surgery patients
	OSA: PSG; MASLD: Biopsy
	Independent association (positive): OSA severity associated with fibrosis

	Bhatt SP, 2018
	India
	OBS
	240 overweight/obese adults
	OSA: PSG; MASLD: US
	Mechanistic results: Pro-inflammatory gene polymorphisms associated with risk of MASLD

	Bhatt SP, 2019
	India
	OBS
	240 overweight/obese adults
	OSA: PSG; MASLD: US
	Independent association (positive): OSA associated with MASLD

	Buttacavoli M, 2016
	Italy
	OBS
	15 severe OSA patients
	OSA: Cardiorespiratory polygraphy; MASLD: US + FibroScan
	CPAP improves hepatic outcomes

	Byrne TJ, 2012
	USA
	OBS
	53 sleep laboratory patients
	OSA: PSG; MASLD: ALT/AST surrogate
	Independent association (positive): OSA associated with increased ALT

	Cai Y, 2024
	China
	OBS
	654 snoring patients
	OSA: PSG; MASLD: US
	Diagnostic results: TyG index associated with MASLD

	Chen LD, 2018
	China
	OBS
	160 sleep laboratory patients
	OSA: PSG; MASLD: US + ARFI
	Independent association (positive): OSA severity associated with steatosis, ALT, AST; CPAP reduced hepatic enzymes

	Chen M, 2022
	China
	OBS
	351 OSAHS patients
	OSA: PSG; MASLD: US
	Hypoxia-specific association: Lower mean oxygen saturation associated with MASLD

	Chin K, 2003
	Japan
	OBS
	40 obese OSA patients
	OSA: PSG; MASLD: ALT/AST surrogate
	CPAP improves outcomes

	Chou TC, 2015
	Taiwan
	OBS
	86,870 population-based
	OSA: ICD-9 + PSG; MASLD: ICD-9
	Independent association (positive): OSA associated with MASLD risk

	Chung GE, 2021
	South Korea
	OBS
	8,116,524 population-based
	OSA: ICD-10; MASLD: FLI surrogate
	Reverse direction of OSA-MASLD association

	Corey KE, 2013
	USA
	OBS
	159 bariatric surgery patients
	OSA: Medical record; MASLD: Biopsy
	Independent association (positive): Absence of OSA associated with normal liver histology

	Corey KE, 2015
	USA
	OBS
	213 bariatric surgery patients
	OSA: Self-reported PSG; MASLD: Biopsy
	Independent association (positive): OSA associated with MASH and fibrosis

	Daltro C, 2010
	Brazil
	OBS
	40 bariatric surgery patients
	OSA: PSG; MASLD: Biopsy
	No independent association: OSA associated with insulin resistance

	Ding H, 2019
	China
	OBS
	415 sleep department patients
	OSA: PSG; MASLD: US
	Hypoxia-specific association: TS90, LaSO2 and HOMA-IR associated with MASLD

	El-Hadidy HA, 2025
	Egypt
	RCT
	40 OSA patients
	OSA: PSG; MASLD: US + ALT/AST
	CPAP improves hepatic outcomes 

	Feng J, 2026
	China
	OBS
	582 bariatric surgery
	OSA: PSG; MASLD: Biopsy
	Independent association (positive): OSA associated with MASH and fibrosis

	Gagnadoux F, 2019
	France
	OBS
	130 sleep clinic patients
	OSA: PSG; MASLD: eLIFT + FibroMeter
	Diagnostic results: Advanced fibrosis in 12.3% of OSA patients with metabolic comorbidities

	Giampá SQC, 2022
	Brazil
	RCT
	103 OSA + metabolic syndrome patients
	OSA: PSG; MASLD: CT liver fat
	CPAP does not improve hepatic outcomes

	Hang LW, 2017
	Taiwan
	OBS
	5,214 population-based
	OSA: ICD-9 + PSG; MASLD: ICD-9
	CPAP improves hepatic outcomes 

	Hoyos CM, 2012
	Australia
	RCT
	69 moderate-severe OSA patients
	OSA: PSG; MASLD: CT liver fat
	CPAP does not improve hepatic outcomes

	Jia X, 2025
	China
	OBS
	320 T2DM adults
	OSA: Portable PSG; MASLD: US
	Independent association (positive): AHI associated with MASLD

	Jiang YB, 2024
	USA
	OBS
	19,362 population-based
	OSA: Self-reported; MASLD: HSI + FIB-4
	Independent association (positive): OSA associated with MASLD

	Jin YX, 2023
	China
	OBS
	227 older patients (≥60y)
	OSA: PSG; MASLD: US + ALT/AST
	Independent association (positive): AHI associated with MASLD

	Jouët P, 2007
	France
	OBS
	62 morbidly obese bariatric patients
	OSA: Home ambulatory polygraphy; MASLD: Biopsy
	No independent association: OSA associated with liver enzymes only

	Jullian-Desayes I, 2016
	France, Switzerland
	RCT
	104 moderate–severe OSA patients
	OSA: PSG; MASLD: FibroMax biomarkers
	CPAP does not improve hepatic outcomes

	Katrevula A, 2025
	India
	RCT
	116 overweight/obese patients
	OSA: No formal assessment; MASLD: CAP + LSM
	Alternative pharmacological therapy improves hepatic outcomes

	Kim D, 2018
	USA
	OBS
	351 OSA patients on CPAP
	OSA: PSG; MASLD: ALT/AST + APRI
	CPAP improves hepatic outcomes 

	Kim N, 2022
	South Korea
	OBS
	334,334 population-based
	OSA: ICD-10; MASLD: FLI surrogate
	Reverse direction of OSA-MASLD association

	Kim T, 2022
	South Korea
	OBS
	4,275 population-based
	OSA: STOP-Bang; MASLD: HSI + FIB-4
	Independent association (positive): Higher STOP-Bang associated with MASLD

	Kohler M, 2009
	UK
	RCT
	94 moderate–severe OSA patients
	OSA: ODI; MASLD: ALT/AST surrogate
	CPAP does not improve hepatic outcomes

	Li J, 2015
	China
	OBS
	540 sleep center patients
	OSA: PSG; MASLD: ALT/AST/GGT surrogate
	Hypoxia-specific association: TS90 associated with elevated liver enzymes

	Li M, 2025
	China
	OBS
	329 physical examination patients
	OSA: PSG; MASLD: US, CT
	Diagnostic results: TyG and METS-IR associated with MASLD

	Li Y, 2024
	USA
	OBS
	4,477 population-based
	OSA: Self-reported questionnaire; MASLD: FibroScan
	Independent association (positive): Sleep disturbances associated with MASLD

	Lian N, 2022
	China
	OBS
	410 non-obese OSA patients
	OSA: PSG; MASLD: US + FIB-4
	Independent association (positive): AHI associated with MASLD

	Lin QC, 2015
	China
	OBS
	85 MASLD patients
	OSA: PSG; MASLD: US + ALT/AST
	Hypoxia-specific association: Hypoxia indices (ODI, SpO2) stronger predictors than AHI

	Lu YB, 2021
	China
	OBS
	59 snoring + suspected MASLD
	OSA: PSG; MASLD: US + CAP
	Reverse direction of OSA-MASLD association

	Luo Z, 2025
	China
	OBS
	309 OSA patients
	OSA: PSG; MASLD: US
	Mechanistic results: BMI mediates 22.5% of OSA-MASLD association

	Mesarwi OA, 2015
	USA, Brazil
	OBS, RCT
	35 (bariatric cohort) + 15 (RCT)
	OSA: PSG; MASLD: Biopsy + LOX biomarker
	Mechanistic results: CPAP reduced serum LOX 

	Minville C, 2014
	France
	OBS
	226 sleep center patients
	OSA: PSG; MASLD: FibroMax biomarkers
	Hypoxia-specific association: T90 associated with steatosis

	Mishra P, 2008
	USA
	OBS
	101 MASLD patients
	OSA: PSG; MASLD: Biopsy
	Hypoxia-specific association: Lowest oxygen saturation associated with histological MASH

	Ng SSS, 2021
	Hong Kong
	RCT
	120 MASLD patients
	OSA: Home sleep test; MASLD: Biopsy + MRI-PDFF
	CPAP does not improve hepatic outcomes

	Norman D, 2008
	USA
	OBS
	109 sleep center patients
	OSA: PSG; MASLD: ALT/AST surrogate
	Hypoxia-specific association: Hypoxia indices predict ALT/AST 

	Petta S, 2015
	Italy
	OBS
	126 MASLD patients
	OSA: STOP-BANG + polygraphy; MASLD: Biopsy
	Hypoxia-specific association: Hypoxia indices associated with fibrosis 

	Polotsky VY, 2009
	USA
	OBS
	90 bariatric surgery patients
	OSA: PSG; MASLD: Biopsy
	Hypoxia-specific association: Oxygen desaturation (not REI) associated with insulin resistance and MASH

	Pulixi EA, 2014
	Italy
	OBS
	159 non-morbidly obese MASLD 
	OSA: Berlin Questionnaire; MASLD: Biopsy
	Independent association (positive): OSA associated with MASH and fibrosis

	Qi JC, 2016
	China
	OBS
	175 non-obese adults
	OSA: PSG; MASLD: US
	Hypoxia-specific association: Oxygen desaturation associated with MASLD

	Qu XX, 2015
	China
	OBS
	558 adolescents/youth
	OSA: Berlin Questionnaire; MASLD: US
	Independent association (positive): High OSA risk associated with MASLD

	Renno A, 2021
	USA
	OBS
	54,169 population-based
	OSA: ICD-10; MASLD: ICD-10 (NASH)
	Independent association (positive): OSA associated with MASH

	Shpirer I, 2010
	Israel
	OBS
	47 OSA patients
	OSA: PSG; MASLD: CT liver attenuation
	CPAP improves hepatic outcomes

	Sivam S, 2011
	Australia
	RCT
	29 moderate–severe OSA patients
	OSA: PSG; MASLD: MRI-PDFF + MRS
	CPAP does not improve hepatic outcomes

	Song S, 2025
	United States
	OBS
	12,655 population-based
	OSA: Self-reported questionnaire; MASLD: PLF + HSI
	Mechanistic results: METS-IR associated with OSA; mediates liver steatosis

	Stadler S, 2023
	Germany
	OBS
	48 obese patients
	OSA: Home polygraphy; MASLD: US
	CPAP improves hepatic outcomes

	Sundaram SS, 2018
	United States
	OBS
	9 male children with MASLD + OSA
	OSA: PSG; MASLD: Biopsy
	CPAP improves hepatic outcomes

	Tang FD, 2025
	United States
	OBS
	8,945 population–based
	OSA: Questionnaire; MASLD: FSI
	Diagnostic results: Higher FSI associated with OSA

	Toyama Y, 2014
	Japan
	OBS
	124 male OSA patients
	OSA: PSG; MASLD: CT liver attenuation
	CPAP improves hepatic outcomes

	Trzepizur W, 2016
	France
	OBS
	1,285 suspected OSA patients
	OSA: PSG; MASLD: HSI + FibroMeter
	Independent association (positive): OSA associated with steatosis and cytolysis (not fibrosis)

	Trzepizur W, 2018
	France
	OBS
	124 severe OSA patients
	OSA: PSG; MASLD: FibroScan
	Independent association (positive): OSA associated with liver stiffness

	Trzepizur W, 2026
	France
	OBS
	97 MASLD patients
	OSA: PSG; MASLD; Biopsy
	Independent association (positive): OSA associated with advanced fibrosis

	Türkay C, 2012
	Turkey
	OBS
	106 suspected OSA patients
	OSA: PSG; MASLD: US + ALT/AST
	Hypoxia-specific association: T90 associated with MASLD 

	Wang H, 2020
	China
	OBS
	2,153 + 19,587 population-based
	OSA: Self-reported snoring; MASLD: US
	Independent association (positive): Habitual snoring associated with MASLD

	Weingarten TN, 2012
	USA
	OBS
	218 bariatric surgery patients
	OSA: PSG; MASLD: Biopsy
	No independent association

	Yu JH, 2015
	South Korea
	OBS
	621 population-based
	OSA: Home PSG; MASLD: CT liver attenuation
	Independent association (positive): OSA + EDS associated with MASLD

	Zhang L, 2020
	China
	OBS
	153 severely obese MASLD patients
	OSA: Polygraphy; MASLD: US + ALT/GGT
	Mechanistic results: AHI associated with elevated ALT mediated by insulin resistance

	Zhao ZW, 2024
	USA
	OBS
	7,615 population-based
	OSA: Self-reported questionnaire; MASLD: FibroScan
	Independent association (positive): Self-reported OSA associated with liver fibrosis

	Zhou Y, 2025
	China
	OBS
	503 severe OSA patients
	OSA: PSG; MASLD: US
	Diagnostic results: Apnoea-dominant male phenotype associated with higher metabolic dysfunction and MASLD


 
Abbreviations: OBS: Observational study, RCT: Randomised controlled trial, OSA: Obstructive sleep apnoea, MASLD: Metabolic dysfunction-associated steatotic liver disease, MASH: Metabolic dysfunction-associated hepatosteatosis, CPAP: Continuous positive airway pressure, PSG: Polysomnography, IGT: Impaired glucose tolerance, US: Ultrasound, ICD: International classification of diseases, NASH: Non-alcoholic steatohepatitis, ODI: Oxygen desaturation index, USFLI: Ultrasonographic fatty liver index, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, GGT: Gamma-glutamyl transferase, ARFI: Acoustic radiation force impulse, HSI: Hepatic steatosis index, FIB-4: Fibrosis-4, CAP: Controlled attenuation parameter, LSM: Liver stiffness measurement, MRI-PDFF: MRI proton density fat fraction, MRS: Magnetic resonance spectroscopy, PLF: Percentage of liver fat, T2DM: Type 2 diabetes mellitus, MR: Mendelian randomisation, T90: Time spent under 90% blood oxygen saturation, LaSO2: Lowest oxygen saturation, HOMA-IR: Homeostatic model assessment for insulin resistance, AHI: Apnoea-hypopnea index, TyG: Triglyceride-glucose index, METS-IR: Metabolic score for insulin resistance, REI: Respiratory event index, ODI: Oxygen desaturation index, SpO2: Oxygen saturation, FSI: Framingham steatosis index, EDS: Excessive daytime sleepiness, LOX: Lysyl oxidase

