Supplementary Table S1. Key variables and operational definitions
	Domain
	Variable
	Operational definition
	Role in analysis

	Population
	Adult ICU patients
	Patients with available BMI, diaphragm-function status, and complete core covariates; final analytic cohort n=221.
	Study cohort

	Exposure
	BMI, kg/m2
	Weight in kilograms divided by height in meters squared; modeled per 1-kg/m2 increase.
	Primary exposure

	Exposure category
	WHO BMI categories
	Underweight <18.5; normal 18.5-24.9; overweight 25.0-29.9; obesity≥30.0 kg/m2.
	Categorical and ordinal exposure

	Outcome
	Diaphragm dysfunction
	Binary endpoint defined by quiet-breathing diaphragm excursion ≤10 mm from bedside ultrasound records: DD vs no DD.
	Primary outcome

	Covariates
	Age, sex, CCI, SOFA, MV, surgery
	Prespecified clinical confounders selected according to plausibility and prior critical-care evidence.
	Adjustment variables

	Sensitivity variables
	APACHE II, oxygen-therapy mode
	Alternative severity and respiratory-support variables used to test robustness.
	Sensitivity analyses


Note: APACHE II, Acute Physiology and Chronic Health Evaluation II; BMI, body mass index; CCI, Charlson comorbidity index; DD, diaphragm dysfunction; MV, mechanical ventilation; SOFA, Sequential Organ Failure Assessment; WHO, World Health Organization.

Supplementary Table S2. Univariable association between BMI and diaphragm dysfunction
	Analysis
	Group / term
	n
	Estimate
	P value

	BMI distribution
	No DD
	95
	24.50 (21.50-26.40)
	-

	
	DD
	126
	25.40 (23.70-28.30)
	-

	
	Overall
	221
	25.20 (22.50-27.10)
	-

	Between-group comparison
	DD vs No DD
	-
	U=7455.0
	0.0018

	Univariable logistic regression
	BMI per 1 kg/m2
	221
	OR=1.116 (95% CI 1.034-1.204)
	0.0047

	Restricted cubic spline test
	Non-linearity
	221
	LR chi-square=7.378, df=3
	0.0608


Note: Continuous BMI is presented as median (P25-P75). DD, diaphragm dysfunction; CI, confidence interval; LR, likelihood ratio; OR, odds ratio.

Supplementary Table S3. Subgroup analyses for the association between BMI and diaphragm dysfunction
	Subgroup
	Level
	n
	Events, n
	Non-events, n
	OR (95% CI)
	P value
	P for interaction

	Sex
	Male
	134
	75
	59
	1.203 (1.077-1.342)
	0.0010
	0.1133

	
	Female
	87
	51
	36
	1.054 (0.922-1.206)
	0.4381
	0.1133

	Age group
	<65 years
	139
	76
	63
	1.108 (1.008-1.218)
	0.0343
	0.4250

	
	≥65 years
	82
	50
	32
	1.210 (1.030-1.420)
	0.0199
	0.4250

	Mechanical ventilation
	No
	27
	12
	15
	1.000 (0.759-1.317)
	0.9988
	0.1657

	
	Yes
	194
	114
	80
	1.145 (1.052-1.246)
	0.0017
	0.1657

	Surgery
	No
	39
	29
	10
	0.974 (0.769-1.232)
	0.8247
	0.6317

	
	Yes
	182
	97
	85
	1.130 (1.038-1.230)
	0.0048
	0.6317


Note: ORs represent the association per 1-kg/m2 increase in BMI within each subgroup, adjusted for available covariates except the stratifying variable where applicable.







Supplementary Table S4. Sensitivity analyses of the BMI-diaphragm dysfunction association
	Analysis
	BMI term
	n
	Events, n
	OR (95% CI)
	P value

	Main model
	BMI per 1 kg/m2 increase
	221
	126
	1.126 (1.040-1.218)
	0.0032

	Excluding underweight patients
	BMI per 1 kg/m2 increase
	216
	126
	1.103 (1.017-1.196)
	0.0181

	Per SD increase
	BMI per 1 SD increase
	221
	126
	1.570 (1.163-2.119)
	0.0032

	BMI 3-category model
	25-29.9 vs <25 kg/m2
	221
	126
	2.738 (1.479-5.069)
	0.0013

	
	≥30 vs <25 kg/m2
	221
	126
	2.119 (0.817-5.498)
	0.1228

	APACHE II replacing SOFA
	BMI per 1 kg/m2 increase
	221
	126
	1.129 (1.043-1.221)
	0.0026

	Adjusting for oxygen-therapy mode
	BMI per 1 kg/m2 increase
	221
	126
	1.130 (1.044-1.223)
	0.0024


Note: Main model adjusted for age, sex, Charlson comorbidity index, SOFA score, mechanical ventilation, and surgery. APACHE II, Acute Physiology and Chronic Health Evaluation II; SOFA, Sequential Organ Failure Assessment.
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