Table S1. Characteristics of participants from the NHANES.
	Variables
	Total
na = 4388
	Non-SO
na = 3948
	SO
na = 440
	P

	[bookmark: _Hlk193661453]Gender, na (%)
	
	
	
	0.002

	Male
	2099 (48.81)
	1858 (47.90)
	241 (59.29)
	

	  Female
	2289 (51.19)
	2090 (52.10)
	199 (40.71)
	

	Age, years, Mean (SE)
	39.21 (0.30)
	38.87 (0.35)
	43.10 (1.02)
	0.001

	BMI, kg/m2, Mean (SE)
	28.91 (0.18)
	28.32 (0.17)
	35.67 (0.41)
	<0.001

	WC, cm, Mean (SE)
	97.53 (0.46)
	96.24 (0.43)
	112.47 (0.90)
	<0.001

	WHtR, Mean (SE)
	0.58 (0.00)
	0.57 (0.00)
	0.70 (0.01)
	<0.001

	RFM, Mean (SE)
	34.80 (0.23)
	34.35 (0.21)
	39.90 (0.53)
	<0.001

	VFA, cm, Mean (SE)
	102.43 (1.56)
	97.79 (1.42)
	160.67 (6.07)
	<0.001

	SI, kg/m2, Mean (SE)
	0.81 (0.01)
	0.83 (0.00)
	0.64 (0.01)
	<0.001

	SVR, kg/cm2, Mean (SE)
	0.32 (0.01)
	0.33 (0.01)
	0.17 (0.01)
	<0.001

	PIR, Mean (SE)
	2.98 (0.06)
	3.03 (0.06)
	2.31 (0.11)
	<0.001

	Race/ethnicity, na (%)
	
	
	
	<0.001

	  Non-Hispanic White
	1356 (57.69)
	1263 (59.12)
	93 (41.25)
	

	  Non-Hispanic Black
	862 (10.79)
	839 (11.43)
	23 (3.32)
	

	Other Race
	2170 (31.52)
	1846 (29.44)
	324 (55.43)
	

	Education level, na (%)
	
	
	
	<0.001

	Less than High School
	763 (10.89)
	614 (9.88)
	149 (22.39)
	

	High School or Equivalent
	981 (23.42)
	864 (22.66)
	117 (32.25)
	

	Some College or AA degree
	1453 (33.59)
	1346 (33.96)
	107 (29.35)
	

	College Graduate or above
	1190 (32.10)
	1123 (33.50)
	67 (16.01)
	

	Marital status, na (%)
	
	
	
	0.059

	Married/Living with partner
	2689 (61.49)
	2399 (61.55)
	290 (60.72)
	

	Widowed/Divorced/Separated
	598 (13.07)
	530 (12.59)
	68 (18.61)
	

	Never married
	1100 (25.45)
	1018 (25.86)
	82 (20.67)
	

	Smoking, na (%)
	
	
	
	0.623

	Never
	2741 (59.99)
	2465 (60.26)
	276 (56.92)
	

	Former
	737 (19.80)
	654 (19.73)
	83 (20.61)
	

	  Current
	908 (20.21)
	827 (20.01)
	81 (22.47)
	

	Drinking, na (%)
	
	
	
	0.013

	  Mild 
	1396 (42.20)
	1293 (43.04)
	103 (31.28)
	

	  Moderate
	1169 (39.34)
	1070 (39.08)
	99 (42.68)
	

	  Heavy
	602 (18.47)
	532 (17.88)
	70 (26.05)
	

	PA level, na (%)
	
	
	
	<0.001

	Low PA
	1289 (24.94)
	1105 (23.86)
	184 (37.33)
	

	High PA
	3099 (75.06)
	2843 (76.14)
	256 (62.67)
	

	[bookmark: _Hlk194186371]Hypertension, na (%)
	1245 (25.92)
	1071 (24.52)
	174 (42.04)
	<0.001

	DM, na (%)
	527 (9.62)
	422 (8.39)
	105 (23.80)
	<0.001

	Hyperlipemia, na (%)
	2705 (61.20)
	2365 (59.80)
	340 (77.29)
	<0.001

	WBC, (1000 cell/uL), Mean (SE)
	7.47 (0.07)
	7.41 (0.07)
	8.16 (0.16)
	<0.001

	Neutrophils, (1000 cell/uL), Mean (SE)
	4.35 (0.05)
	4.30 (0.06)
	4.91 (0.13)
	<0.001

	Lymphocytes, (1000 cell/uL), Mean (SE)
	2.30 (0.02)
	2.29 (0.02)
	2.41 (0.05)
	0.039
	

	Monocytes, (1000 cell/uL), Mean (SE)
	0.58 (0.01)
	0.58 (0.01)
	0.60 (0.01)
	0.127
	

	Platelets, (1000 cell/uL), Mean (SE)
	245.38 (1.59)
	244.65 (1.41)
	253.77 (6.49)
	0.149
	

	Albumin, (g/L), Mean (SE)
	43.01 (0.14)
	43.12 (0.14)
	41.83 (0.37)
	0.002
	

	CRP, (mg/L), Mean (SE)
	3.58 (0.15)
	3.33 (0.14)
	6.55 (0.59)
	<0.001
	

	NPAR, Mean (SE)
	13.40 (0.07)
	13.32 (0.07)
	14.37 (0.24)
	<0.001
	

	Energy per day, Mean (SE)
	2111.82 (16.98)
	2126.39 (18.70)
	1944.31 (36.58)
	<0.001

	E-CDAI, Mean (SE)
	-0.06 (0.06)
	-0.01 (0.06)
	-0.59 (0.10)
	<0.001


[bookmark: OLE_LINK1]a Unweighted number of observations in dataset. SE, Standard Error; NHANES, National Health and Nutrition Examination Survey; SO, sarcopenic obesity; BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; SI, sarcopenia index; SVR, skeletal muscle mass to visceral area ratio; RFM, relative fat mass; VFA, visceral fat area; family poverty-to-income ratio; PA, physical activity; DM, diabetes mellitus; E-CDAI, energy-adjusted composite dietary antioxidant index; WBC, white blood cell; CRP, C-reactive protein; NPAR, neutrophil-percentage-to-albumin ratio.
	



Table S2. Characteristics of participants from the Tongde Hospital of Zhejiang Province.
	Variables
	Total
n= 276
	Non-SO
n= 177
	SO
n= 99
	P-value

	Gender, n (%)
	
	
	
	0.002

	Male
	143 (51.81)
	104 (58.76)
	39 (39.39)
	

	  Female
	133 (48.19)
	73 (41.24)
	60 (60.61)
	

	Age, years, Mean (SD)
	42.98 ± 12.49
	40.45 ± 11.89
	47.51 ± 12.31
	<0.001

	BMI, kg/m2, Mean (SD)
	27.29 ± 4.52
	28.61 ± 5.18
	24.93 ± 0.72
	<0.001

	WC, cm, Mean (SD)
	87.81 ± 9.47
	90.80 ± 10.35
	82.46 ± 3.75
	<0.001

	WHtR, Mean (SD)
	0.54 ± 0.05
	0.55 ± 0.06
	0.53 ± 0.03
	0.004

	PBF, %, Mean (SD)
	34.56 ± 6.83
	32.96 ± 7.43
	37.42 ± 4.34
	<0.001

	VFA, cm, Mean (SD)
	105.17 ± 49.62
	109.19 ± 53.28
	97.98 ± 41.59
	0.054

	ASMI, kg/m2, Mean (SD)
	7.23 ± 1.43
	7.91 ± 1.30
	6.02 ± 0.61
	<0.001

	SVR, kg/cm2, Mean (SE)
	0.24 ± 0.17
	0.26 ± 0.15
	0.22 ± 0.19
	0.061

	Education level, n (%)
	
	　
	　
	0.050

	High School or below
	99 (35.87)
	56 (31.64)
	43 (43.43)
	

	College or above
	177 (64.13)
	121 (68.36)
	56 (56.57)
	

	Marital status, n (%)
	
	　
	　
	0.015

	Couple
	221 (80.07)
	134 (75.71)
	87 (87.88)
	

	Single or separated
	55 (19.93)
	43 (24.29)
	12 (12.12)
	

	Smoking status, n (%)
	
	　
	　
	0.889

	  Yes
	16 (5.80)
	10 (5.65)
	6 (6.06)
	

	  No
	260 (94.20)
	167 (94.35)
	93 (93.94)
	

	Drinking status, n (%)
	
	　
	　
	0.327

	  Yes
	211 (76.45)
	45 (25.42)
	20 (20.20)
	

	  No
	65 (23.55)
	132 (74.58)
	79 (79.80)
	

	PA level, n (%)
	
	　
	　
	0.059

	[bookmark: _Hlk194169048]Low PA
	217 (78.62)
	133 (75.14)
	84 (84.85)
	

	High PA
	59 (21.38)
	44 (24.86)
	15 (15.15)
	

	Hypertension, n (%)
	17 (6.18)
	15 (8.47)
	2 (2.02)
	0.032

	DM, n (%)
	11 (3.99)
	6 (3.39)
	5 (5.05)
	0.722

	Hyperlipemia, n (%)
	72 (26.09)
	42 (23.73)
	30 (30.30)
	0.233

	Energy per day, Mean (SD)
	1973.19 ± 437.60
	2023.45 ± 410.21
	1883.33 ± 471.64
	0.010

	E-CDAI, Mean (SD)
	-0.10 ± 1.57
	0.24 ± 1.49
	-0.69 ± 1.55
	<0.001


SD, Standard Deviation; SO, sarcopenic obesity; BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; PBF, percent body fat; ASM, appendicular skeletal muscle mass; ASMI, appendicular skeletal muscle mass index; SVR, skeletal muscle mass to visceral area ratio; PA, physical activity; DM, diabetes mellitus; E-CDAI, energy-adjusted composite dietary antioxidant index.



Table S3. The association between E-CDAI and body composition index.
	Variables
	Model 1
β/OR (95% CI)
	P
	Model 2
β/OR (95% CI)
	P
	Model 3
β/OR (95% CI)
	P

	E-CDAI to Mediation
	
	
	

	WBC
	-0.10 (-0.15, -0.06)
	<0.001
	-0.05 (-0.10, 0.01)
	0.112
	-0.03 (-0.08, 0.02)
	0.241

	Neutrophils
	-0.09 (-0.12, -0.06)
	<0.001
	-0.06 (-0.09, -0.02)
	0.013
	-0.04 (-0.08, -0.01)
	0.049

	Lymphocytes
	-0.01 (-0.04, 0.01)
	0.356
	0.01 (-0.02, 0.04)
	0.555
	0.01 (-0.02, 0.04)
	0.607

	Monocytes
	-0.00 (-0.00, 0.00)
	0.769
	-0.00 (-0.01, 0.00)
	0.652
	-0.00 (-0.01, 0.00)
	0.760

	Platelets
	2.70 (-4.28, -1.13)
	0.002
	-1.82 (-4.20, 0.56)
	0.157
	-1.73 (-3.91, 0.45)
	0.143

	Albumin 
	0.24 (0.16, 0.32)
	<0.001
	0.12 (0.02, 0.21)
	0.031
	0.10 (0.01, 0.18)
	0.046

	CRP
	-0.39 (-0.51, -0.26)
	<0.001
	-0.33 (-0.49, -0.18)
	<.001
	-0.30 (-0.45, -0.15)
	0.002

	NPAR
	-0.16 (-0.21, -0.11)
	<0.001
	-0.12 (-0.19, -0.05)
	0.004
	-0.10 (-0.17, -0.02)
	0.020

	Mediation to SO
	
	
	

	WBC
	1.15 (1.08, 1.24)
	<0.001
	1.15 (1.05, 1.25)
	0.010
	1.10 (1.00, 1.21)
	0.072

	Neutrophils
	1.22 (1.11, 1.33)
	<0.001
	1.20 (1.07, 1.33)
	0.006
	1.14 (1.02, 1.28)
	0.045

	Lymphocytes
	1.18 (0.99, 1.41)
	0.073
	1.22 (0.96, 1.55)
	0.123
	1.15 (0.89, 1.49)
	0.316

	Monocytes
	1.91 (0.89, 4.09)
	0.109
	1.29 (0.42, 3.91)
	0.660
	1.04 (0.30, 3.55)
	0.951

	Platelets
	1.00 (1.00, 1.01)
	0.120
	1.00 (1.00, 1.01)
	0.106
	1.00 (1.00, 1.01)
	0.088

	Albumin 
	0.90 (0.85, 0.95)
	0.001
	0.88 (0.80, 0.97)
	0.022
	0.88 (0.80, 0.97)
	0.029

	CRP
	1.04 (1.02, 1.06)
	<0.001
	1.04 (1.00, 1.07)
	0.049
	1.03 (1.00, 1.06)
	0.049

	NPAR
	1.20 (1.11, 1.31)
	<0.001
	1.20 (1.07, 1.34)
	0.009
	1.17 (1.05, 1.31)
	0.018


[bookmark: _Hlk212381468][bookmark: _Hlk212381520]Model 1, non-adjusted model. Model 2, adjusted for age, gender, race, marital status, education level, PIR, smoking status, drinking status, and PA level. Model 3, adjusted for adjusted for age, gender, race, marital status, education level, PIR, smoking status, drinking status, PA level, DM, hypertension, and hyperlipemia history. NHANES, National Health and Nutrition Examination Survey; E-CDAI, energy-adjusted composite dietary antioxidant index; WBC, white blood cell; CRP, C-reactive protein; NPAR, neutrophil-percentage-to-albumin ratio; PIR, family poverty-to-income ratio; PA, physical activity; DM, diabetes mellitus; OR, odd ratio; CI, confidence interval. 

Table S4. Analysis of the mediation by inflammatory/nutritional indicators of the association between E-CDAI and SO.
	
	Total effect
	Direct effect
	Indirect effect
	Mediation

	Neutrophils
	-0.007 (-0.014, -0.002), <0.001
	-0.007 (-0.014, -0.001), <0.001
	-0.000 (-0.001, 0.000), 0.200
	4.480

	CRP
	-0.007 (-0.014, -0.002), <0.001
	-0.007 (-0.014, -0.002), <0.001
	-0.000 (-0.001, -0.000), <0.001
	6.485

	Albumin
	-0.007 (-0.012, -0.000), <0.001
	-0.007 (-0.010, -0.001), 0.040
	-0.001 (-0.002, 0.000), 0.080
	9.299

	NPAR
	-0.007 (-0.013, -0.002), <0.001
	-0.006 (-0.012, -0.001), <0.001
	-0.001 (-0.002, -0.000), 0.040
	12.812


Exposure: E-CDAI; Mediator: neutrophils, CRP, albumin, NPAR; Outcome: SO. Adjusted for adjusted for age, gender, race, marital status, education level, PIR, smoking status, drinking status, PA level, DM, hypertension, and hyperlipemia history. E-CDAI, energy-adjusted composite dietary antioxidant index; SO, sarcopenic obesity; WBC, white blood cell; CRP, C-reactive protein; NPAR, neutrophil-percentage-to-albumin ratio; PIR, family poverty-to-income ratio; PA, physical activity; DM, diabetes mellitus.



	

Table  S 1 .   Characteristics of  participants from the   NHANES .  

Variables  Total   n a  =   4 388  Non - SO   n a  =   3948  S O   n a  =   44 0  P  

Gender, n a   (%)     0.002  

Male  2099 (48.81)  1858 (47.90)  241 (59.29)   

   Female  2289 (51.19)  2090 (52.10)  199 (40.71)   

Age, years, Mean (SE)  39.21 (0.30)  38.87 (0.35)  43.10 (1.02)  0.001  

BMI, kg/m 2 , Mean (SE)  28.91 (0.18)  28.32 (0.17)  35.67 (0.41)  <0.001  

WC, cm, Mean (SE)  97.53 (0.46)  96.24 (0.43)  112.47 (0.90)  <0.001  

WHtR, Mean (SE)  0.58 (0.00)  0.57 (0.00)  0.70 (0.01)  <0.001  

RFM, Mean (SE)  34.80 (0.23)  34.35 (0.21)  39.90 (0.53)  <0.001  

VFA, cm, Mean (SE)  102.43 (1.56)  97.79 (1.42)  160.67 (6.07)  <0.001  

SI, kg/m 2 , Mean (SE)  0.81 (0.01)  0.83 (0.00)  0.64 (0.01)  <0.001  

SVR,   kg/cm 2 ,   Mean (SE)  0.32 (0.01)  0.33 (0.01)  0.17 (0.01)  <0.001  

PIR, Mean (SE)  2.98 (0.06)  3.03 (0.06)  2.31 (0.11)  <0.001  

Race/ethnicity, n a   (%)     < 0 .001  

   Non - Hispanic White  1356 (57.69)  1263 (59.12)  93 (41.25)   

   Non - Hispanic Black  862 (10.79)  839 (11.43)  23 (3.32)   

Other Race  2170 (31.52)  1846 (29.44)  324 (55.43)   

Education level, n a   (%)     < 0 .001  

Less than High School  763 (10.89)  614 (9.88)  149 (22.39)   

High School or Equivalent  981 (23.42)  864 (22.66)  117 (32.25)   

Some College or AA degree  1453 (33.59)  1346 (33.96)  107 (29.35)   

College Graduate or above  1190 (32.10)  1123 (33.50)  67 (16.01)   

Marital status, n a   (%)     0.059  

Married/Living with partner  2689 (61.49)  2399 (61.55)  290 (60.72)   

Widowed/Divorced/Separated  598 (13.07)  530 (12.59)  68 (18.61)   

Never married  1100 (25.45)  1018 (25.86)  82 (20.67)   

Smoking , n a   (%)     0.623  

Never  2741 (59.99)  2465 (60.26)  276 (56.92)   

Former  737 (19.80)  654 (19.73)  83 (20.61)   

   Current  908 (20.21)  827 (20.01)  81 (22.47)   

Drinking, n a   (%)     0.013  

   Mild   1396 (42.20)  1293 (43.04)  103 (31.28)   

   Moderate  1169 (39.34)  1070 (39.08)  99 (42.68)   

   Heavy  602 (18.47)  532 (17.88)  70 (26.05)   

PA level, n a   (%)     < 0 .001  

Low PA  1289 (24.94)  1105 (23.86)  184 (37.33)   

High PA  3099 (75.06)  2843 (76.14)  256 (62.67)   

Hypertension, n a   (%)  1245 (25.92)  1071 (24.52)  174 (42.04)  <0.001  

DM, n a   (%)  527 (9.62)  422 (8.39)  105 (23.80)  <0.001  

Hyperlipemia , n a   (%)  2705 (61.20)  2365 (59.80)  340 (77.29)  <0.001  

WBC ,   (1000 cell/uL), Mean (SE)  7.47 (0.07)  7.41 (0.07)  8.16 (0.16)  < 0 .001  

Neutrophils ,   (1000 cell/uL), Mean (SE)  4.35 (0.05)  4.30 (0.06)  4.91 (0.13)  <0.001  

