Supplementary Table 1. Comparisons of postoperative demographic, clinical, and body composition variables between vitamin D-deficient and vitamin D-normal patients undergoing sleeve gastrectomy
	Variable
	Vitamin D deficient
	Vitamin D normal
	P 

	Demographic variables
	
	
	

	Weight, kg
	76.50 (63.00–90.00)
	71.50 (60.00–90.00)
	0.398

	BMI, kg/m²
	28.33 ± 6.29
	26.41 ± 5.03
	0.178

	Clinical variables
	
	
	

	HbA1c, %
	5.40 (5.10–5.70)
	5.10 (5.00–5.60)
	0.198

	Ca, mmol/L
	2.40 ± 0.11
	2.43 ± 0.10
	0.309

	TC, mmol/L
	4.80 ± 0.91
	4.86 ± 0.80
	0.807

	TG, mmol/L
	1.12 (0.83–1.56)
	1.19 (0.92–1.52)
	0.532

	HDL-C, mmol/L
	1.11 ± 0.21
	1.08 ± 0.19
	0.508

	LDL-C, mmol/L
	3.19 (2.67–3.53)
	3.02 (2.86–3.24)
	0.860

	Body composition variables
	
	
	

	ESMF, cm²
	4.20 (2.50–7.20)
	3.10 (2.40–3.90)
	0.021

	ESM, cm²
	41.97 ± 10.85
	43.64 ± 13.81
	0.578

	ESMFF, %
	8.99 (4.94, 16.76)
	6.07 (4.64, 8.03)
	0.033

	PMMF, cm²
	1.49 ± 0.68
	1.18 ± 0.54
	0.066

	PMM, cm²
	12.30 (9.60–15.20)
	14.25 (10.70–19.07)
	0.142

	PMMFF, %
	9.16 (6.15, 15.00)
	6.92 (5.19, 8.84)
	0.011

	TAT, cm²
	293.50 (230.55–432.65)
	258.30 (185.80–333.80)
	0.073

	SAT, cm²
	180.20 (127.25–264.55)
	164.80 (117.10–232.30)
	0.222

	VAT, cm²
	126.36 ± 53.87
	88.56 ± 41.74
	0.006

	SATI, cm²/m²
	66.19 (47.27–98.66)
	63.58 (44.62–71.85)
	0.217

	VATI, cm²/m²
	46.30 ± 20.40
	31.43 ± 13.08
	0.003


Note: Data are presented as mean ± standard deviation or median (interquartile range), as appropriate. Independent-samples t tests or Mann–Whitney U tests were used for between-group comparisons. Bold values indicate P < 0.05. 
Abbreviations: BMI, body mass index; 25(OH)D, 25-hydroxyvitamin D; HbA1c, hemoglobin A1c; Ca, calcium; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ESMF, erector spinae muscle fat; ESM, erector spinae muscle; ESMFF, erector spinae muscle fat fraction; PMMF, psoas major muscle fat; PMM, psoas major muscle; PMMFF, psoas major muscle fat fraction; TAT, total adipose tissue; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue; SATI, subcutaneous adipose tissue index; VATI, visceral adipose tissue index.

Supplementary Table 2. Correlations between postoperative serum 25-hydroxyvitamin D and demographic, clinical, and body composition variables in patients undergoing sleeve gastrectomy
	Variable
	r
	P
	FDR-adjusted P

	Demographic variables
	
	
	

	Weight
	−0.122
	0.268
	0.363

	BMI
	−0.197
	0.071
	0.168

	Clinical variables
	
	
	

	HbA1c
	−0.071
	0.544
	0.647

	Ca
	0.163
	0.142
	0.225

	TC
	−0.011
	0.924
	0.976

	TG
	0.178
	0.127
	0.225

	HDL-C
	−0.038
	0.744
	0.832

	LDL-C
	0.003
	0.983
	0.983

	Body composition variables
	
	
	

	ESMF
	−0.385
	<0.001
	0.005

	ESM
	0.073
	0.544
	0.647

	ESMFF
	−0.370
	0.001
	0.006

	PMMF
	−0.259
	0.044
	0.118

	PMM
	0.180
	0.165
	0.242

	PMMFF
	−0.380
	0.002
	0.009

	TAT
	−0.261
	0.032
	0.100

	SAT
	−0.181
	0.140
	0.225

	VAT
	−0.414
	<0.001
	0.004

	SATI
	−0.197
	0.108
	0.225

	VATI
	−0.465
	<0.001
	0.001


Note: Spearman correlation analysis was performed. Bold values indicate false discovery rate (FDR)-adjusted P < 0.05.
Abbreviations: BMI, body mass index; 25(OH)D, 25-hydroxyvitamin D; HbA1c, hemoglobin A1c; Ca, calcium; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ESMF, erector spinae muscle fat; ESM, erector spinae muscle; ESMFF, erector spinae muscle fat fraction; PMMF, psoas major muscle fat; PMM, psoas major muscle; PMMFF, psoas major muscle fat fraction; TAT, total adipose tissue; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue; SATI, subcutaneous adipose tissue index; VATI, visceral adipose tissue index.

Supplementary Table 3. Correlations between changes in serum 25-hydroxyvitamin D and changes in demographic, clinical, and body composition variables in patients undergoing sleeve gastrectomy with increased postoperative 25(OH)D
	Variable
	r
	P
	FDR-adjusted P

	Demographic variables
	
	
	

	△Weight
	−0.211
	0.080
	0.497

	△BMI
	−0.158
	0.193
	0.610

	Clinical variables
	
	
	

	△HbA1c
	−0.115
	0.368
	0.699

	△Ca
	−0.008
	0.951
	0.954

	△TC
	0.063
	0.628
	0.852

	△TG
	−0.040
	0.762
	0.905

	△HDL-C
	−0.118
	0.364
	0.699

	△LDL-C
	0.044
	0.738
	0.905

	Body composition variables
	
	
	

	△ESMF
	−0.169
	0.278
	0.660

	△ESM
	−0.009
	0.954
	0.954

	△ESMFF
	−0.313
	0.043
	0.497

	△PMMF
	−0.112
	0.517
	0.837

	△PMM
	−0.190
	0.268
	0.660

	△PMMFF
	−0.086
	0.620
	0.852

	△TAT
	−0.246
	0.131
	0.497

	△SAT
	−0.104
	0.528
	0.837

	△VAT
	−0.311
	0.054
	0.497

	△SATI
	−0.029
	0.862
	0.954

	△VATI
	−0.253
	0.120
	0.497


Note: The changes in variables (△) before and after surgery were represented as postoperative minus preoperative values. Spearman correlation analysis was performed, with Benjamini–Hochberg FDR correction across all correlations shown. 
[bookmark: _GoBack]Abbreviations: BMI, body mass index; 25(OH)D, 25-hydroxyvitamin D; HbA1c, hemoglobin A1c; Ca, calcium; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ESMF, erector spinae muscle fat; ESM, erector spinae muscle; ESMFF, erector spinae muscle fat fraction; PMMF, psoas major muscle fat; PMM, psoas major muscle; PMMFF, psoas major muscle fat fraction; TAT, total adipose tissue; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue; SATI, subcutaneous adipose tissue index; VATI, visceral adipose tissue index.
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