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Supplementary Table S1. Results of univariate and multivariate cox proportional models for recurrence free and overall survival after excluding patients who received adjuvant therapy (n = 306).
	Variable
	Recurrence Free Survival
(n = 306)
	Overall Survival
(n = 306)

	
	Univariate HR (95% CI)
	Multivariate HR (95% CI)a
	Univariate HR (95% CI)
	Multivariate HR (95% CI)b

	Age
	0.97
	0.98
	1.02
	1.01

	
	(0.95 - 1.00)
	(0.96 - 1.00)
	(1.00 - 1.04)
	(1.00 - 1.03)

	Gender
	
	 
	
	

	Female vs. Male
	0.50
	0.51 
	0.77
	

	
	(0.26 - 0.92)
	 (0.27 – 0.94)
	(0.47 - 1.26)
	

	BMI
	0.99
	 
	0.94
	

	
	(0.94 - 1.04)
	 
	(0.90 - 0.99)
	

	SMI
	1.01
	 
	0.97
	

	
	(0.98 - 1.04)
	 
	(0.95 - 1.00)
	

	Race
	
	 
	
	

	Non-white vs. White
	1.09
	 
	1.55
	

	
	(0.37 – 2.52)
	 
	(0.71 - 3.00)
	

	Smoking History
	
	 
	
	

	Current vs. Never
	1.23
	 
	1.69
	

	
	(0.53 - 2.62)
	 
	(0.85 - 3.23)
	

	Former vs. Never
	0.94
	 
	1.40
	

	
	(0.47 - 1.85)
	 
	(0.78 - 2.49)
	

	Alcohol History
	
	 
	
	

	Current vs. Never
	1.17
	 
	0.88
	

	
	0.61 – 2.38)
	 
	(0.51 - 1.56)
	

	Former vs.  Never
	1.41
	 
	1.75
	

	
	(0.32 – 4.45)
	 
	(0.68 - 3.97)
	

	Primary Tumor Site
	
	 
	
	

	Colon vs. Rectum
	1.18
	 
	1.13
	

	
	(0.54 - 3.12)
	 
	(0.61 - 2.31)
	

	Pathological Tumor Stage
	
	 
	
	

	Stage I vs. Stage II
	0.43
	0.42
	0.61
	

	
	(0.20 - 0.83)
	(0.21 - 0.84)
	(0.35 - 1.02)
	

	Metformin
	
	 
	
	

	Use vs. Non-use
	0.77
	 
	0.91
	

	
	(0.29 - 1.69)
	 
	(0.46 - 1.65)
	

	VFI
	2.74
	
	3.81
	

	
	(0.34 -22.15)
	
	(0.68 - 22.08)
	

	VFI Tertiles
	
	 
	
	

	Middle vs. Top
	0.65
	1.08
	0.99
	

	
	(0.31 - 1.29)
	(0.69 - 1.69)
	(0.55 -1.75)
	

	Bottom vs. Top
	0.47
	0.55
	0.71
	

	
	(0.21 - 0.97)
	(0.33 - 0.91)
	(0.37 - 1.32)
	


a Multivariable analysis for RFS (n = 306) was performed after excluding 186 patients who received adjuvant chemo- or radiotherapy using covariates with a univariable p-value < 0.2, which included patient age, sex, tumor stage, and VFI/SMI/BMI. Only variables that were included in the final multivariable model are shown. VFI as a categorical variable was analyzed in a different model but shown in the same table for ease. All statistically significant variables (p < 0.05) are in bold.
b Multivariable analysis for OS (n = 306) was performed after excluding 186 patients who received adjuvant chemo- or radiotherapy using covariates with univariable p-value < 0.2, which included patient age, and stage and VFI/SMI/BMI. Only variables that were included in the final multivariable model are shown. VFI as a categorical variable was analyzed in a different model but shown in the same table for ease. All statistically significant variables (p < 0.05) are in bold.
BMI, body mass index; CI, confidence interval; HR, hazard ratio; SMI, skeletal muscle index; VFI, visceral fat index


Supplementary Table S2. Results of univariate and multivariate cox proportional models for recurrence free and overall survival in patients with colon as primary tumor site (n = 361).
	Variable
	Recurrence Free Survival
	Overall Survival

	
	Univariate HR (95% CI)
	Multivariable HR (95% CI)a
	Univariate HR (95% CI)
	Multivariable HR (95% CI)b

	Age
	0.98
	0.97
	1.02
	1.02

	
	(0.96 - 0.99)
	(0.95 - 0.99)
	(1.00 - 1.04)
	(1.01 - 1.04)

	Gender
	
	 
	
	

	Female vs. Male
	0.46
	 
	0.78
	

	
	(0.28 - 0.78)
	 
	(0.50 - 1.23)
	

	BMI
	0.99
	 
	0.97
	0.97

	
	(0.95 - 1.03)
	 
	(0.94 - 1.00)
	(0.94 - 1.00)

	SMI
	1.02
	 
	0.99
	

	
	(1.00 - 1.04)
	 
	(0.98 - 1.01)
	

	Race
	
	 
	
	

	Non-white vs. White
	1.15
	 
	1.69
	

	
	(0.55 - 2.42)
	 
	(0.93 - 3.08)
	

	Smoking History
	 
	
	

	Current vs. Never
	1.21
	 
	1.41
	

	
	(0.63 - 2.31)
	 
	(0.78 - 2.53)
	

	Former vs. Never
	1.05
	 
	1.15
	

	
	(0.60 - 1.84)
	 
	(0.68 - 1.95)
	

	Alcohol History
	 
	
	

	Current vs. Never
	1.02
	 
	1.01
	

	
	(0.60 - 1.75)
	 
	(0.62 - 1.67)
	

	Former vs.  Never
	0.96
	 
	1.13
	

	
	(0.33 - 2.83)
	 
	(0.46 - 2.78)
	

	Pathological T Stage
	 
	
	

	Stage T1 &T2 vs. Stage T4
	0.21
	0.26
	0.29
	

	
	(0.10 - 0.43)
	(0.12 - 0.54)
	(0.15 - 0.54)
	

	Stage T3 vs. T4
	0.32
	0.41
	0.25
	

	
	(0.18 - 0.57)
	(0.23 - 0.72)
	(0.14 - 0.43)
	

	Number of Lymph Nodes Examined
	0.94
	0.94
	0.99
	

	
	(0.91 - 0.96)
	(0.92 - 0.97)
	(0.97 - 1.00)
	

	Adjuvant Therapy Received
	 
	
	

	No vs. Yes
	0.55
	 
	1.22
	

	
	(0.34 - 0.91)
	 
	(0.75 - 1.99)
	

	Metformin
	
	 
	
	

	Use vs. Non-use
	1.5
	 
	1.36
	

	
	(0.64 - 3.48)
	 
	(0.67 - 2.73)
	

	VFI
	9.26
	19.59
	10.77
	4.57

	
	(1.64 - 52.06)
	(3.22 - 119.09)
	(2.04 - 56.77)
	(1.12 - 18.65)

	VFI Tertiles
	 
	
	

	Middle vs. Top
	0.62
	0.59
	0.71
	

	
	(0.35 - 1.11)
	(0.33 - 1.05)
	(0.42 - 1.21)
	

	Bottom vs. Top
	0.44
	0.36
	0.54
	

	
	(0.24 - 0.82)
	(0.18 - 0.69)
	(0.31 - 0.96)
	


a Multivariable analysis for RFS (n = 361) was performed after excluding 173 patients who had a rectal primary tumor site using covariates with a univariable p-value < 0.2, which included patient age, sex, pathological T stage, lymph nodes examined and VFI/SMI/BMI. Only variables that were included in the final multivariable model are shown. VFI as a categorical variable was analyzed in a different model but shown in the same table for ease. All statistically significant variables (p < 0.05) are in bold.
a Multivariable analysis for OS (n = 361) was performed after excluding 173 patients who had a rectal primary tumor site using covariates with a univariable p-value < 0.2, which included patient age, race, and VFI/SMI/BMI. Only variables that were included in the final multivariable model are shown. VFI as a categorical variable was analyzed in a different model but shown in the same table for ease. All statistically significant variables (p < 0.05) are in bold.
BMI, body mass index; CI, confidence interval; HR, hazard ratio; SMI, skeletal muscle index; VFI, visceral fat index


Supplementary Table S3. Results of univariate and multivariate cox proportional models for recurrence free and overall survival in patients including additional variables (n = 492).
	Variable
	Recurrence Free Survival
	Overall Survival

	
	Univariate HR (95% CI)
	Multivariable HR (95% CI)a
	Univariate HR (95% CI)
	Multivariable HR (95% CI)b

	Age
	0.98
	0.97
	1.02
	1.02

	
	(0.96 - 0.99)
	(0.96 - 0.99)
	(1.01 - 1.04)
	(1.01 - 1.04)

	Gender
	
	 
	
	

	Female vs. Male
	0.55
	 
	0.73
	

	
	(0.36 - 0.82)
	 
	(0.50 - 1.04)
	

	BMI
	0.99
	 
	0.97
	0.97

	
	(0.96 - 1.02)
	 
	(0.94 - 1.00)
	(0.94 - 1.00)

	SMI
	1.02
	 
	0.99
	

	
	(1.00 - 1.03)
	 
	(0.98 - 1.01)
	

	Race
	
	 
	
	

	Non-white vs. White
	1.13
	 
	1.74
	1.39

	
	(0.57 – 2.03)
	 
	(1.03 - 2.77)
	(1.08 - 1.79)

	Smoking History
	 
	
	

	Current vs. Never
	1.16
	 
	1.14
	

	
	(0.68 - 1.92)
	 
	(0.69 - 1.84)
	

	Former vs. Never
	1.01
	 
	1.21
	

	
	(0.64 - 1.57)
	 
	(0.80 - 1.84)
	

	Alcohol History
	 
	
	

	Current vs. Never
	1.19
	 
	1.05
	

	
	(0.77 - 1.89)
	 
	(0.70 - 1.59)
	

	Former vs.  Never
	1.07
	 
	1.21
	

	
	(0.40 - 2.42)
	 
	(0.56 - 2.35)
	

	Primary Tumor Site
	 
	
	

	Colon vs. Rectum
	0.7
	 
	0.8
	

	
	(0.47 - 1.07)
	 
	(0.55 - 1.18)
	

	Pathological T Stage
	 
	
	

	Stage T1 &T2 vs. Stage T4
	0.27
	0.53
	0.68
	

	
	(0.155 - 0.48)
	(0.39 - 0.73)
	(0.52 - 0.88)
	

	Stage T3 vs. T4
	0.41
	0.94
	0.67
	

	
	(0.25 - 0.67)
	(0.72 - 1.23)
	(0.53 - 0.85)
	

	Number of Lymph Nodes Examined
	0.95
	0.94
	0.99
	

	
	(0.93 - 0.96)
	(0.93 - 0.96)
	(0.98 - 1.00)
	

	Adjuvant Therapy Received
	 
	
	

	No vs. Yes
	0.49
	 
	0.97
	

	
	(0.33 - 0.72)
	 
	(0.81 - 1.16)
	

	Metformin
	
	 
	
	

	Use vs. Non-use
	0.7
	 
	0.79
	

	
	(0.35 - 1.26)
	 
	(0.46 - 1.34)
	

	VFI
	5.04
	9.49
	8.55
	4.57

	
	(1.24 -20.57)
	(2.10 - 42.90)
	(2.30 - 32.35)
	(1.12 - 18.65)

	VFI Tertiles
	
	 
	
	

	Middle vs. Top
	0.69
	0.94
	0.79
	

	
	(0.43 - 1.10)
	(0.71 - 1.26)
	(0.52 -1.20)
	

	Bottom vs. Top
	0.54
	0.69
	0.58
	

	
	(0.32 - 0.88)
	(0.50 - 0.95)
	(0.36 - 0.91)
	


a Multivariable analysis for RFS was performed using covariates with a univariable p-value < 0.2, which included patient age, sex, pathological T stage, lymph nodes examined and VFI/SMI/BMI. Only variables that were included in the final multivariable model are shown. VFI as a categorical variable was analyzed in a different model but shown in the same table for ease. All statistically significant variables (p < 0.05) are in bold.
a Multivariable analysis for OS was performed using covariates with a univariable p-value < 0.2, which included patient age, race, and VFI/SMI/BMI. Only variables that were included in the final multivariable model are shown. VFI as a categorical variable was analyzed in a different model but shown in the same table for ease. All statistically significant variables (p < 0.05) are in bold.
BMI, body mass index; CI, confidence interval; HR, hazard ratio; SMI, skeletal muscle index; VFI, visceral fat index
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Supplementary Figure S1. Univariate Cox proportional models of VFI tertiles for recurrence free and overall survival in metformin users and non-users. Univariate Cox proportional model survival curves were generated for 67 and 425 metformin users (a) and non-users (b), respectively, based on the bottom (red), middle (blue), and top (green) VFI tertiles. Survival analysis showed the bottom VFI tertile was associated with significantly better outcomes in metformin non-users but not metformin users.
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Supplementary Figure S2. Univariate Cox proportional models based on metformin use for recurrence free and overall survival in patients belonging to different VFI tertiles. Univariate Cox proportional model survival curves were generated for 168, 161, and 163 patients belonging to the top (a), middle (b), and bottom (c) VFI tertiles, respectively, based on metformin use (red) and non-use (blue). Survival analysis showed that metformin use was associated with a significantly better recurrence-free survival in patients belonging only to the top tertile.
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Supplementary Text S1. 
The CT image analysis was performed by authors YRV and SD on CT scans obtained from the institutional PACS database. Prior to the commencement of the image analysis of the study dataset, YRV and SD analyzed a set of 54 CT scans already segmented by ABACS+ to check for interobserver reliability. The Pearson R2 correlation and Interclass correlation coefficients for the measurements between them were 0.99 (p < 0.001) and 0.99 (p < 0.001) showing excellent interobserver reliability. Additionally, we performed Bland Altman analysis to understand interobserver variation and found an average variation of 0.9% (SD = 3.57%) between the two measurements for the whole dataset. 
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