Supplementary Material
Supplementary Table 1 Components and scoring criteria of DI-GM in NHANES
	Components of DI-GM
	Food items included in NHANES 
	Scoring criteria

	Beneficial to gut microbiota
	Avocados
	Score 1 - Consumption ≥ sex-specific median
Score 0 - Otherwise

	
	Broccoli
	

	
	Chickpeas
	

	
	Coffee
	

	
	Cranberries
	

	
	Fermented dairy (including yogurt, cheese, kefir, sour cream, buttermilk)
	

	
	Fiber
	

	
	Soybean (including Soy milk, Tofu)
	

	
	Whole grains
	

	
	Refined grains
	

	Unfavorable to gut microbiota
	Processed meat
	Score 0 - Consumption ≥ sex-specific median
Score 1 - Otherwise

	
	Red meat
	

	
	High-fat diet (% energy)
	

	
	
	Score 0 - Consumption ≥ 40%
Score 1 - Otherwise


Abbreviations: DI-GM, dietary index for gut microbiota; NHANES, National Health and Nutrition Examination Survey.

[bookmark: _Hlk163305561][bookmark: _Hlk86262315]Supplementary Table 2 Calculation formulas for systemic inflammatory-nutritional biomarkers

	Category
	Abbreviation
	Calculation Formula

	CBC-Derived Inflammatory Indices
	
	

	
	SII
	Platelet count (10³/μL) × Neutrophil count (10³/μL) ÷ Lymphocyte count (10³/μL)

	
	SIRI
	Neutrophil count (10³/μL) × Monocyte count (10³/μL) ÷ Lymphocyte count (10³/μL)

	
	PLR
	Platelet count (10³/μL) ÷ Lymphocyte count (10³/μL)

	
	MLR
	Monocyte count (10³/μL) ÷ Lymphocyte count (10³/μL)

	
	NMLR
	(Neutrophil count (10³/μL) + Monocyte count (10³/μL)) ÷ Lymphocyte count (10³/μL)

	
	NLR
	Neutrophil count (10³/μL) ÷ Lymphocyte count (10³/μL)

	
	dNLR
	Neutrophil count (10³/μL) ÷ (Total white blood cell count (10³/μL) − Neutrophil count (10³/μL))

	Nutrition-Inflammatory Indices
	
	

	
	HALP
	Hemoglobin (g/L) × Albumin (g/L) × Lymphocyte count (×10⁹/L)÷ Platelet count (×10⁹/L)

	
	MAR
	Monocyte count (×10⁹/L)÷ Albumin (g/L)

	
	NPAR
	Neutrophil percentage (%) × 100÷ Albumin (g/dL)

	
	RAR
	RDW (%)/ albumin (g/dL)


Abbreviations: CBC, complete blood count; HALP, hemoglobin, albumin, lymphocyte, and platelet; MAR, monocyte-to-albumin ratio; MLR, monocyte-to-lymphocyte ratio; NMLR, neutrophil-to-monocyte-plus-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; dNLR, derived NLR; NPAR, neutrophil percentage-to-albumin ratio; PLR, platelet-to-lymphocyte ratio; RAR, red cell distribution width-to-albumin ratio; RDW, red cell distribution width; SII, systemic immune-inflammation index; SIRI, systemic inflammation response index.
Supplementary Table 3 Levels of systemic inflammatory-nutritional biomarkers stratified by DI-GM score categories​
	Characteristics
	Overrall,N =
134,152,677;
n = 20487
	DI-GM
	P value

	
	
	
	

	
	
	0 - 3
N = 41,055,177;
n = 6856
	4
N = 32,046,861;
n = 5086
	5
N = 29,633,438;
n = 4286
	6 - 10
N = 31,417,200;
n = 4259
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	SII, Mean (SE)
	557.06 (4.67)
	575.37 (7.74)
	557.75 (7.29)
	561.10 (7.88)
	528.61 (7.94)
	<0.001

	SIRI, Mean (SE)
	1.31 (0.01)
	1.37 (0.02)
	1.31 (0.02)
	1.33 (0.02)
	1.22 (0.02)
	<0.001

	PLR, Mean (SE)
	129.79 (0.77)
	128.33 (1.32)
	129.23 (1.18)
	130.98 (1.29)
	131.15 (1.21)
	0.004

	MLR, Mean (SE)
	0.30 (0.00)
	0.30 (0.00)
	0.30 (0.00)
	0.30 (0.00)
	0.30 (0.00)
	0.6

	NMLR, Mean (SE)
	2.57 (0.02)
	2.62 (0.03)
	2.56 (0.03)
	2.59 (0.03)
	2.50 (0.03)
	0.016

	NLR, Mean (SE)
	2.27 (0.02)
	2.32 (0.02)
	2.26 (0.03)
	2.29 (0.03)
	2.20 (0.03)
	0.011

	dNLR, Mean (SE)
	1.56 (0.01)
	1.59 (0.01)
	1.56 (0.02)
	1.57 (0.02)
	1.52 (0.02)
	0.016

	HALP, Mean (SE)
	54.74 (0.57)
	54.53 (0.66)
	56.24 (1.58)
	54.76 (1.17)
	53.49 (0.68)
	0.23

	MAR, Mean (SE)
	0.01 (0.00)
	0.01 (0.00)
	0.01 (0.00)
	[bookmark: _GoBack]0.01 (0.00)
	0.01 (0.00)
	<0.001

	NPAR, Mean (SE)
	1,400.16 (3.52)
	1,422.13 (5.62)
	1,402.02 (6.31)
	1,399.82 (7.26)
	1,369.88 (5.58)
	<0.001



Data are presented as weighted mean (standard error, SE). The DI-GM score ranges from 0 to 10. 
Abbreviations: DI-GM, Dietary Index for Gut Microbiota; HALP, hemoglobin, albumin, lymphocyte, and platelet; MAR, monocyte-to-albumin ratio; MLR, monocyte-to-lymphocyte ratio; NMLR, neutrophil-to-monocyte-plus-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; dNLR, derived NLR; NPAR, neutrophil percentage-to-albumin ratio; PLR, platelet-to-lymphocyte ratio; RAR, red cell distribution width-to-albumin ratio; SII, systemic immune-inflammation index; SIRI, systemic inflammation response index.

Supplementary Table 4 Multivariate regression logistic analysis of the association between DI-GM and COPD
	
Variable
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value

	DI-GM score
	0.88 (0.84, 0.92)
	<0.001
	0.91 (0.86, 0.96)
	<0.001
	0.92 (0.88, 0.97)
	0.002

	DI-GM group
	
	
	
	
	
	

	0-3
	Reference
	
	Reference
	
	Reference
	

	4
	0.94 (0.80, 1.10)
	0.424
	0.97 (0.82, 1.15)
	0.716
	0.98 (0.84, 1.16)
	0.845

	5
	0.81 (0.65, 1.00)
	0.054
	0.87 (0.71, 1.08)
	0.211
	0.88 (0.72, 1.07)
	0.196

	≥6
	0.58 (0.48, 0.72)
	<0.001
	0.67 (0.54, 0.82)
	<0.001
	0.75 (0.61, 0.92)
	0.006

	Trend.test
	
	<0.001
	
	<0.001
	
	0.006


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; DI-GM, dietary index for gut microbiota; DM, diabetes mellitus; OR, odd ratio
Supplementary Table 5 Multivariate regression linear analysis of the association between DI-GM and systemic inflammatory-nutritional biomarkers
	Variable
	Model 1
	Model 2
	Model 3

	
	β(95% CI)
	P-value
	β(95% CI)
	P-value
	β(95% CI)
	P-value

	CBC-Derived Inflammatory Indices
	
	
	
	
	
	

	SII
	-9.62(-13.99, -5.24)
	<0.001
	-10.93(-15.66, -6.19)
	<0.001
	-8.87(-13.51, -4.24)
	<0.001

	SIRI
	-0.03(-0.04, -0.02)
	<0.001
	-0.03(-0.04, -0.02)
	<0.001
	-0.02(-0.03, -0.01)
	<0.001

	PLR
	0.83(0.09, 1.56)
	0.028
	-0.27(-1.09, 0.55)
	0.513
	-0.44(-1.24, 0.36)
	0.278

	MLR
	0(-0.00, 0.00)
	0.929
	-0.00(-0.00, 0.00)
	0.117
	0(-0.00, 0.00)
	0.109

	NMLR
	-0.02(-0.04, -0.01)
	0.003
	-0.03(-0.05, -0.02)
	<0.001
	-0.03(-0.05, -0.01)
	0.002

	NLR
	-0.02(-0.04, -0.01)
	0.001
	-0.03(-0.05, -0.02)
	<0.001
	-0.03(-0.04, -0.01)
	0.001

	dNLR
	-0.01(-0.02, -0.01)
	0.001
	-0.02(-0.03, -0.01)
	<0.001
	-0.02(-0.02, -0.01)
	0.003

	Nutrition-Inflammatory Indices
	
	
	
	
	
	

	HALP
	-0.03(-0.07, 0.01)
	0.105
	0.00(-0.05, 0.05)
	0.916
	0.01(-0.04, 0.07)
	0.649

	MAR
	-0.00(-0.00, -0.00)
	<0.001
	-0.00(-0.00, -0.00)
	<0.001
	-0.00(-0.00, -0.00)
	<0.001

	NPAR
	-12.20(-15.63, -8.78)
	<0.001
	-11.41(-15.02, -7.80)
	<0.001
	-9.97(-13.57, -6.38)
	<0.001

	RAR
	-0.03(-0.04, -0.02)
	<0.001
	-0.02(-0.02, -0.01)
	<0.001
	-0.01(-0.02, -0.01)
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CBC, complete blood count; CI, confidence interval; CHD, coronary heart disease; HALP, hemoglobin, albumin, lymphocyte, and platelet; MAR, monocyte-to-albumin ratio; MLR, monocyte-to-lymphocyte ratio; NMLR, neutrophil-to-monocyte-plus-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; dNLR, derived NLR; NPAR, neutrophil percentage-to-albumin ratio; PLR, platelet-to-lymphocyte ratio; RAR, red cell distribution width-to-albumin ratio; SII, systemic immune-inflammation index; SIRI, systemic inflammation response index.
Supplementary Table 6. Mediation analysis
	Biomarkers
	Total effect OR 
(95% CI)
	Direct effect OR 
(95% CI)
	Indirect effect OR 
(95% CI)
	Percentage mediated % 
(95% CI)

	CBC-Derived Inflammatory Indices
	
	
	
	

	SII
	-0.079(-0.130, -0.030)
	-0.077(-0.129, -0.026)
	-0.002(-0.004, -0.001)
	0.029(0.009, 0.090)

	SIRI
	-0.079(-0.130, -0.030)
	-0.076(-0.129, -0.025)
	-0.002(-0.005, -0.001)
	0.031(0.009, 0.120)

	NMLR
	-0.079(-0.130, -0.030)
	-0.077(-0.130, -0.027)
	-0.002(-0.004, -0.000)
	0.021(0.001, 0.082)

	NLR
	-0.079(-0.130, -0.030)
	-0.077(-0.130, -0.027)
	-0.002(-0.003, -0.000)
	0.021(-0.003, -0.000)

	Nutrition-Inflammatory Indices
	
	
	
	

	MAR
	-0.079(-0.130, -0.030)
	-0.076(-0.126, -0.026)
	-0.003(-0.005, -0.001)
	0.037(0.014, 0.128)

	NPAR
	-0.079(-0.130, -0.030)
	-0.075(-0.127, -0.026)
	-0.004(-0.007, -0.001)
	0.053(0.016, 0.171)

	RAR
	-0.079(-0.130, -0.030)
	-0.069(-0.120, -0.022)
	-0.008(-0.012, -0.005)
	0.103(0.054, 0.274)


Abbreviations: CBC, complete blood count; MAR, monocyte-to-albumin ratio; NMLR, neutrophil-to-monocyte-plus-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; NPAR, neutrophil percentage-to-albumin ratio; RAR, red cell distribution width-to-albumin ratio; SII, systemic immune-inflammation index; SIRI, systemic inflammation response index.
Supplementary Table 7 Multivariate regression linear analysis of the association between DI-GM and RAR
	
DI-GM group
	Model 1
	Model 2
	Model 3

	
	β(95% CI)
	P-value
	β(95% CI)
	P-value
	β(95% CI)
	P-value

	0-3
	Reference
	
	Reference
	
	Reference
	

	4
	-0.06 (-0.09, -0.04)
	<0.001
	-0.04 (-0.06, -0.02)
	<0.001
	-0.04 (-0.06, -0.02)
	<0.001

	5
	-0.08 (-0.11, -0.05)
	<0.001
	-0.04 (-0.07, -0.01)
	0.004
	-0.04 (-0.07, -0.01)
	0.005

	≥6
	-0.13 (-0.16, -0.10)
	<0.001
	-0.08 (-0.10, -0.05)
	<0.001
	-0.09 (-0.10, -0.04)
	<0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; DI-GM, dietary index for gut microbiota; DM, diabetes mellitus; OR, odd ratio; RAR, ratio of red blood cell distribution width to albumin concentration

Supplementary Table 8 Multivariate regression logistic analysis of the association between RAR and COPD.
	
RAR.cut 
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value

	Q1
	Reference
	
	Reference
	
	1(Reference)
	

	Q2
	1.29 (1.05, 1.59)
	0.016
	1.16 (0.94, 1.43)
	0.173
	1.07 (0.86, 1.33)
	0.548

	Q3
	1.99 (1.64, 2.42)
	<0.001
	1.64 (1.36, 1.99)
	<0.001
	1.45 (1.19, 1.77)
	<0.001

	Q4
	3.40 (2.71, 4.25)
	<0.001
	2.65 (2.10, 3.34)
	<0.001
	2.22 (1.77, 2.80)
	<0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; COPD, chronic obstructive pulmonary diseases; DM, diabetes mellitus; OR, odd ratio; RAR, ratio of red blood cell distribution width to albumin concentration

Supplementary Table 9 Unweighted multivariable logistic regression analysis of the association between DI-GM and COPD
	
Variable
	Model 1
	Model 2
	Model 3

	
	OR(95% CI)
	P-value
	OR(95% CI)
	P-value
	OR(95% CI)
	P-value

	DI-GM score
	0.89 (0.87, 0.92)
	<0.001
	0.94 (0.88, 0.94)
	<0.001
	0.94 (0.91, 0.97)
	<0.001

	DI-GM group
	
	
	
	
	
	

	0-3
	Reference
	
	Reference
	
	1(Reference)
	

	4
	0.93 (0.83, 1.04)
	0.213
	0.95 (0.84, 1.07)
	0.385
	0.97 (0.86, 1.10)
	0.684

	5
	0.84 (0.74, 0.95)
	0.007
	0.87 (0.76, 0.99)
	0.037
	0.92 (0.80, 1.05)
	0.224

	≥6
	0.63 (0.55, 0.73)
	<0.001
	0.69 (0.60, 0.79)
	<0.001
	0.78 (0.68, 0.91)
	0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	0.002



Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; DI-GM, dietary index for gut microbiota; DM, diabetes mellitus; OR, odd ratio
Supplementary Table 10 Unweighted multivariable linear regression analysis of the association between DI-GM and RAR
	Variable
	Model 1
	Model 2
	Model 3

	
	β(95% CI)
	P-value
	β(95% CI)
	P-value
	β(95% CI)
	P-value

	DI-GM score
	-0.04 (-0.04, -0.03)
	<0.001
	-0.02 (-0.03, -0.02)
	<0.001
	-0.02 (-0.02, -0.02)
	<0.001

	DI-GM group
	
	
	
	
	
	

	0-3
	Reference
	
	Reference
	
	1(Reference)
	

	4
	-0.06 (-0.08, -0.04)
	<0.001
	-0.04 (-0.06, -0.02)
	<0.001
	-0.04 (-0.05, -0.02)
	<0.001

	5
	-0.09 (-0.11, -0.07)
	<0.001
	-0.05 (-0.07, -0.03)
	<0.001
	-0.04 (-0.06, -0.02)
	<0.001

	≥6
	-0.15 (-0.17, -0.13)
	<0.001
	-0.10 (-0.12, -0.08)
	<0.001
	-0.09 (-0.10, -0.07)
	<0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; DI-GM, dietary index for gut microbiota; DM, diabetes mellitus; OR, odd ratio; RAR, ratio of red blood cell distribution width to albumin concentration
Supplementary Table 11 Unweighted multivariable logistic regression analysis of the association between RAR and COPD
	Variable
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value

	RAR
	1.90 (1.76, 2.05)
	<0.001
	1.76 (1.62, 1.92)
	<0.001
	1.61 (1.48, 1.76)
	<0.001

	RAR.cut 
	
	
	
	
	
	

	Q1
	Reference
	
	Reference
	
	1(Reference)
	

	Q2
	1.30 (1.11, 1.51)
	0.001
	1.19 (1.02, 1.39)
	0.003
	1.12 (0.96, 1.32)
	0.156

	Q3
	1.83 (1.58, 2.12)
	<0.001
	1.57 (1.35, 1.83)
	<0.001
	1.41 (1.21, 1.65)
	<0.001

	Q4
	2.79 (2.43, 3.21)
	<0.001
	2.29 (1.98, 2.66)
	<0.001
	1.95 (1.67, 2.27)
	<0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; COPD, chronic obstructive pulmonary diseases; DM, diabetes mellitus; OR, odd ratio; RAR, ratio of red blood cell distribution width to albumin concentration
Supplementary Table 12 Unweighted mediation analysis
	Item
	Estimate
	95% CI lower
	95% CI upper
	P-value

	Total effect
	-0.006
	-0.010
	-0.003
	<0.001

	Mediation effect 
	-8e-04
	-0.001
	-6e-04
	<0.001

	Direct effect 
	-0.005
	-0.009
	-0.002
	<0.001

	Propotion mediated 
	0.142
	0.086
	0.301
	<0.001


The model was adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index, hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake.
Supplementary Table 13 Multivariate regression logistic analysis of the association between DI-GM and COPD, further adjusted for protein and carbohydrate intake
	
Variable
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value

	DI-GM score
	0.88 (0.84, 0.92)
	<0.001
	0.91 (0.86, 0.96)
	<0.001
	0.92 (0.88, 0.97)
	0.002

	DI-GM group
	
	
	
	
	
	

	0-3
	Reference
	
	Reference
	
	Reference
	

	4
	0.94 (0.80, 1.10)
	0.424
	0.97 (0.82, 1.15)
	0.716
	0.98 (0.83, 1.16)
	0.832

	5
	0.81 (0.65, 1.00)
	0.054
	0.87 (0.71, 1.08)
	0.211
	0.87 (0.72, 1.06)
	0.167

	≥6
	0.58 (0.48, 0.72)
	<0.001
	0.67 (0.54, 0.82)
	<0.001
	0.75 (0.61, 0.92)
	0.006

	Trend.test
	
	<0.001
	
	<0.001
	
	0.005


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake, average protein intake, average carbohydrate intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; DI-GM, dietary index for gut microbiota; DM, diabetes mellitus; OR, odd ratio
Supplementary Table 14 Multivariate regression linear analysis of the association between DI-GM and RAR, retaining extreme energy intake values
	
Variable
	Model 1
	Model 2
	Model 3

	
	β(95% CI)
	P-value
	β(95% CI)
	P-value
	β(95% CI)
	P-value

	DI-GM score
	-0.03 (-0.04, -0.02)
	<0.001
	-0.02 (-0.02, -0.01)
	<0.001
	-0.01 (-0.02, -0.01)
	<0.001

	DI-GM group
	
	
	
	
	
	

	0-3
	Reference
	
	Reference
	
	Reference
	

	4
	-0.06 (-0.09, -0.04)
	<0.001
	-0.04 (-0.06, -0.02)
	<0.001
	-0.04 (-0.06, -0.02)
	<0.001

	5
	-0.08 (-0.11, -0.05)
	<0.001
	-0.04 (-0.07, -0.01)
	0.004
	-0.04 (-0.06, -0.01)
	0.004

	≥6
	-0.13 (-0.16, -0.10)
	<0.001
	-0.08 (-0.10, -0.05)
	<0.001
	-0.07 (-0.09, -0.04)
	<0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake, average protein intake, average carbohydrate intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; DI-GM, dietary index for gut microbiota; DM, diabetes mellitus; OR, odd ratio; RAR, ratio of red blood cell distribution width to albumin concentration
Supplementary Table 15 Multivariate regression logistic analysis of the association between RAR and COPD, further adjusted for protein and carbohydrate intake

	
Variable
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value

	RAR
	2.21 (1.96, 2.49)
	<0.001
	1.92 (1.70, 2.17)
	<0.001
	1.72 (1.52, 1.94)
	<0.001

	RAR.cut 
	
	
	
	
	
	

	Q1
	Reference
	
	Reference
	
	1(Reference)
	

	Q2
	1.29 (1.05, 1.59)
	0.016
	1.16 (0.94, 1.43)
	0.173
	1.06 (0.85, 1.32)
	0.597

	Q3
	1.99 (1.64, 2.42)
	<0.001
	1.64 (1.36, 1.99)
	<0.001
	1.42 (1.17, 1.73)
	<0.001

	Q4
	3.40 (2.72, 4.25)
	<0.001
	2.65 (2.10, 3.34)
	<0.001
	2.16 (1.72, 2.72)
	<0.001

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001


Model 1: Unadjusted for any covariates.
Model 2: Adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index.
Model 3: Further adjusted for hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake, average protein intake, average carbohydrate intake.
Abbreviations: CHD, coronary heart disease; CI, confidence interval; COPD, chronic obstructive pulmonary diseases; DM, diabetes mellitus; OR, odd ratio; RAR, ratio of red blood cell distribution width to albumin concentration
Supplementary Table 16 Mediation analysis, further adjusted for protein and carbohydrate intake

	Item
	Estimate
	95% CI lower
	95% CI upper
	P-value

	Total Effect
	-0.080
	-0.135
	-0.030
	<0.001

	Direct Effect
	-0.070
	-0.124
	-0.023
	0.020

	Indirect Effect
	-0.008
	-0.011
	-0.004
	<0.001

	Proportion Mediated
	0.096
	0.052
	0.280
	<0.001


The model was adjusted for age, sex, race, education level, marital status, poverty income ratio, body mass index, hypertension, DM, CHD, stroke, smoking status, physical activity, average energy intake, average protein intake, average carbohydrate intake.

Supplementary Table 17 Sensitivity analysis of the mediation effects in the DI-GM-COPD association with adjustments for specific inflammatory biomarkers
	Biomarkers
	Total effect OR(95% CI)
	Direct effect OR(95% CI)
	Indirect effect OR(95% CI)
	Percentage mediated %(95% CI)
	P-value for Indirect Effect

	RAR1
	-0.076(-0.129, -0.025)
	-0.068(-0.120, -0.019)
	-0.007(-0.010, -0.004)
	0.089(0.043, 0.257)*
	<0.001

	RAR2
	-0.075(-0.127, -0.025)
	-0.069(-0.122, -0.021)
	-0.004(-0.008, -0.002)
	0.06(0.022, 0.169)*
	<0.001

	NPAR3
	-0.068(-0.120, -0.019)
	-0.069(-0.122, -0.021)
	0.001(0.000, 0.003)
	-0.019(-0.066, 0.001)
	0.040

	MAR4
	-0.068(-0.120, -0.019)
	-0.068(-0.119, -0.019)
	0(-0.001, 0.001)
	0.004(-0.012, 0.028)
	0.340


All models were adjusted for the following baseline covariates: age, sex, race/ethnicity, education level, marital status, poverty-income ratio, body mass index, hypertension, diabetes mellitus, coronary heart disease, stroke, smoking status, physical activity, and average energy, protein, and carbohydrate intake. Additionally, model-specific adjustments were made as follows:
¹ RAR¹: Mediation model with RAR as the mediator, additionally adjusted for SIRI.
² RAR²: Mediation model with RAR as the mediator, additionally adjusted for SIRI and NPAR.
³ NPAR³: Mediation model with NPAR as the mediator, additionally adjusted for SIRI and RAR.
⁴ MAR⁴: Mediation model with MAR as the mediator, additionally adjusted for SIRI and RAR.
Abbreviations: CI, confidence interval; COPD, chronic obstructive pulmonary diseases; DI-GM, dietary index for gut microbiota; MAR, monocyte-to-albumin ratio; NPAR, neutrophil percentage-to-albumin ratio; RAR, red cell distribution width-to-albumin ratio; SIRI, systemic inflammation response index, * P < 0.05.






[image: Figure_4]
Supplementary Figure1 Correlation Matrix of Candidate Inflammatory-Nutritional Mediators. Correlation matrix illustrating the pairwise Pearson correlation coefficients between candidate inflammatory-nutritional mediators. Correlation coefficients range from -1 to 1, with warmer colors (reds) indicating stronger positive correlations and cooler colors (whites/blues) indicating weaker or negative correlations. Absolute values > 0.7 were considered indicative of potential multicollinearity. 
Abbreviations: MAR, monocyte-to-albumin ratio; NMLR, neutrophil-to-monocyte-plus-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; NPAR, neutrophil percentage-to-albumin ratio; RAR, red cell distribution width-to-albumin ratio; SII, systemic immune-inflammation index; SIRI, systemic inflammation response index.
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