1. Supplementary methods

Race was categorized as Hispanic, non-Hispanic white, non-Hispanic black, and other.

Smoking status was classified into three categories: never smoked, former smoker, and current smoker. The never smoker is defined as someone who has never smoked or has smoked fewer than 100 cigarettes in their lifetime. The former smoker is defined as someone who has smoked more than 100 cigarettes in their lifetime but currently does not smoke at all. Drinking status was divided into never drank, former drinker, and current drinker, with drinking defined as consuming at least 12 alcoholic beverages per year. Based on current drinking status, individuals were further classified as current or former drinkers.

Coronary heart disease diagnosis was confirmed through participant self-report of a doctor's diagnosis.

Diabetes was diagnosed by:
(1) The doctor said that someone has diabetes; 
(2) The glycated hemoglobin HbA1c (%)>6.5; 
(3) Fasting blood sugar (mmol/l) >7.0; 
(4) Random blood sugar (mmol/l) ≥ 11.1;
(5) 2 Hourly OGTT blood sugar (mmol/l) ≥11.1; 
(6) Use diabetes drugs or insulin.

Hypertension was diagnosed by:
(1) The doctor saying that someone has high blood pressure 
(2) Taking antihypertensive drugs 
(3) Having Systolic blood pressure greater than 140 mm Hg or diastolic blood pressure greater than 90 mm Hg on at least three of the four blood pressure measurements.


2. Supplementary Tables 
2.1 Supplementary Table 1. Baseline characteristics according to all-cause mortality
	[bookmark: _Hlk170080964]
	Alive
	Death 
	P-value

	PIR
	3.35 (1.63-5.00)
	2.35 (1.36-3.76)
	<0.001

	BMI, kg/m2
	27.41 (24.10-31.79)
	26.20 (23.49-29.04)
	<0.001

	ALT, IU/L
	21.00 (17.00-27.00)
	19.00 (15.00-23.00)
	<0.001

	Albumin, g/dl
	4.30 (4.10-4.50)
	4.20 (4.00-4.40)
	<0.001

	Creatinine, μmol/L
	70.72 (61.88-88.40)
	79.95 (70.70-97.24)
	<0.001

	Uric acid, mg/dl
	5.10 (4.30-5.90)
	 5.53 (4.60-6.40)
	<0.001

	Blood urea nitrogen, 
mmol/L
	4.64 (3.57-5.71)
	5.71 (4.36-7.05)
	<0.001

	Total cholesterol, 
mmol/L
	5.20 (4.56-5.87)
	5.12 (4.50-5.79)
	0.260

	Red blood cell count, 
10⁶ cells/μL
	4.59 (4.34-4.90)
	4.52 (4.24-4.86)
	0.006

	Hemoglobin, g/dl
	14.10 (13.40-15.00)
	13.99 (13.30-15.00)
	0.401

	White blood cell count, 
10³ cells/μL
	6.70 (5.60-8.10)
	6.90 (5.70-8.00)
	0.545

	Age, years
	
	
	<0.001

	＜65
	481 (79.37%)
	112 (22.90%)
	

	≥65
	125 (20.63%)
	377 (77.10%)
	

	Sex, n (%)
	
	
	<0.001

	Female
	391 (64.52%)
	219 (44.79%)
	

	Male
	215 (35.48%)
	270 (55.21%)
	

	Race, n (%)
	
	
	0.002

	Hispanic
	84 (13.86%)
	42 (8.59%)
	

	Non-Hispanic Black
	65 (10.73%)
	67 (13.70%)
	

	Non-Hispanic White
	431 (71.12%)
	371 (75.87%)
	

	Other Race
	26 (4.29%)
	9 (1.84%)
	

	Marital, n (%)
	
	
	<0.001

	Never married
	46 (7.69%)
	13 (2.72%)
	

	Married 
/Living with partner
	417 (69.73%)
	280 (58.58%)
	

	Widowed/Divorced
/Separated
	135 (22.58%)
	185 (38.70%)
	

	Education, n (%)
	
	
	<0.001

	<high school
	94 (15.54%)
	155 (31.76%)
	

	high school
	139 (22.98%)
	127 (26.02%)
	

	>high school
	372 (61.49%)
	206 (42.21%)
	

	Smoking, n (%)
	
	
	<0.001

	never
	280 (46.20%)
	176 (35.99%)
	

	now
	131 (21.62%)
	86 (17.59%)
	

	former
	195 (32.18%)
	227 (46.42%)
	

	Drinking, n (%)
	
	
	<0.001

	never
	68 (11.58%)
	70 (14.64%)
	

	now
	405 (68.99%)
	246 (51.46%)
	

	former
	114 (19.42%)
	162 (33.89%)
	

	Diabetes, n (%)
	
	
	<0.001

	no
	521 (85.97%)
	372 (76.07%)
	

	yes
	85 (14.03%)
	117 (23.93%)
	

	Hypertension, n (%)
	
	
	<0.001

	no
	319 (52.64%)
	145 (29.65%)
	

	yes
	287 (47.36%)
	344 (70.35%)
	

	Coronary heart disease, n (%)
	
	
	<0.001

	no
	580 (95.87%)
	424 (87.60%)
	

	yes
	25 (4.13%)
	60 (12.40%)
	

	Sarcopenia (%)
	
	
	<0.001

	Non-sarcopenia
	524 (86.47%)
	341 (69.73%)
	

	Sarcopenia
	82 (13.53%)
	148 (30.27%)
	


Median (Q1, Q3) for continuous variables, n (%) for categorical variables.
BMI, body mass index; PIR, poverty income ratio;


[bookmark: _Hlk193992096][bookmark: _Hlk194011577][bookmark: _Hlk193994584]2.2 Supplementary Table 2. Baseline characteristics of patients with different cancer types stratified by sarcopenia status
	
	Non-sarcopenia 
	Sarcopenia 
	P-value

	Cancer
	
	
	0.242

	Breast
	111 (16.77%)
	35 (20.83%)
	

	Cervix (cervical)
	83 (12.54%)
	21 (12.50%)
	

	Colon
	49 (7.40%)
	19 (11.31%)
	

	Melanoma
	56 (8.46%)
	11 (6.55%)
	

	Prostate
	98 (14.80%)
	30 (17.86%)
	

	Skin (don't know what kind)
	76 (11.48%)
	17 (10.12%)
	

	Skin (non-melanoma)
	142 (21.45%)
	29 (17.26%)
	

	Uterus (uterine)
	47 (7.10%)
	6 (3.57%)
	


Median (Q1, Q3) for continuous variables, n (%) for categorical variables.

[bookmark: _Hlk194011588][bookmark: _Hlk118064951]2.3 Supplementary Table 3. Univariate analysis of the COX regression model
	Variables
	HR (95%CI)
	P-value

	Age
	
	<0.0001

	＜65
	1.0(reference)
	

	≥65
	4.69(3.79, 5.79)
	

	Sex
	
	

	Female
	1.0(reference)
	

	Male
	1.79 (1.49, 2.14)
	<0.0001

	Race
	
	

	Hispanic
	1.0(reference)
	

	Non-Hispanic Black
	1.83 (1.24, 2.69)
	0.0021

	Non-Hispanic White
	1.40 (1.02, 1.93)
	0.0381

	Other Race
	0.93 (0.45, 1.90)
	0.8336

	Marital
	
	

	Never married
	1.0(reference)
	

	Married/Living with partner
	1.72 (0.99, 3.00)
	0.0559

	Widowed/Divorced/Separated
	2.95 (1.68, 5.18)
	0.002

	PIR
	0.82 (0.78, 0.87)
	<0.0001

	Education
	
	

	<high school
	1.0(reference)
	

	high school
	0.65 (0.51, 0.82)
	0.0003

	>high school
	0.49 (0.40, 0.61)
	<0.0001

	Smoking
	
	

	never
	1.0(reference)
	

	now
	1.15 (0.89, 1.49)
	0.2822

	former
	1.55 (1.27, 1.88)
	<0.0001

	Drinking
	
	

	never
	1.0(reference)
	

	now
	0.72 (0.56, 0.94)
	0.0159

	former
	1.37 (1.04, 1.81)
	0.0263

	Diabetes
	
	

	no
	1.0(reference)
	

	yes
	1.67 (1.35, 2.05)
	<0.0001

	Hypertension
	
	

	no
	1.0(reference)
	

	yes
	1.93 (1.59, 2.35)
	<0.0001

	Coronary heart disease
	
	

	no
	1.0(reference)
	

	yes
	1.97 (1.50, 2.58)
	<0.0001

	BMI
	0.95 (0.94, 0.97)
	<0.0001

	ALT
	0.98 (0.98, 0.99)
	0.0009

	Albumin
	0.43 (0.32, 0.58)
	<0.0001

	Creatinine
	1.01 (1.00, 1.01)
	<0.0001

	Uric acid
	1.20 (1.13, 1.27)
	<0.0001

	Blood urea nitrogen
	1.18 (1.15, 1.22)
	<0.0001

	Total cholesterol
	0.92 (0.84, 1.00)
	0.0472

	Red blood cell count
	0.66 (0.54, 0.82)
	<0.0001

	Hemoglobin
	0.93 (0.87, 1.00)
	0.0394

	White blood cell count
	1.02 (0.99, 1.05)
	0.1636

	Sarcopenia
	
	

	Non-sarcopenia
	1.0(reference)
	

	Sarcopenia
	2.06 (1.70, 2.50)
	<0.0001


Data are expressed as HR (95%CI)
PIR, Poverty Income Ratio; BMI, body mass index; ALT, Alanine Aminotransferase; 

[bookmark: _Hlk193985169]2.4 Supplementary Table 4. Association of Sarcopenia and cancer-specific mortality via Fine & Gray competing risk model
	Sarcopenia
	Crude Model
sHR (95%CI) 
P-value
	Model 1
sHR (95%CI)
 P-value
	Model 2
sHR (95%CI)
 P-value
	Model 3
sHR (95%CI)
P-value

	Cancer mortality 

	No
	1.0(reference)
	1.0(reference)
	1.0(reference)
	1.0(reference)

	Yes
	1.96 (1.39, 2.78) 
0.0001
	1.77 (1.22, 2.57) 
0.0027
	1.94 (1.20, 3.14) 
0.0066
	1.71 (1.04, 2.82) 
0.0176


Data are presented as sHR (95%CI).
Model 1: adjust for Age, Sex
Model 2: adjust for Age; Sex; Race; Marital; PIR; Education; Smoking; Drinking; Diabetes; Coronary heart disease; BMI 
Model 3: adjust for Age; Sex; Race; Marital; PIR; Education; Smoking; Drinking; Diabetes; Coronary heart disease; BMI; ALT; Albumin; Creatinine; Uric acid; Blood urea nitrogen; Hemoglobin 




[bookmark: _Hlk194011611]2.5 Supplementary Table 5. Association between sarcopenia and mortality across different cancer subtypes
	Cancer type
	N
	All-cause mortality
	Cancer mortality

	
	
	HR (95%CI) P
	HR (95%CI) P

	Breast
	146
	1.25 (0.72, 2.15) 0.4268
	1.21 (0.47, 3.08) 0.6960

	Cervix (cervical)
	104
	3.83 (1.29, 11.44) 0.0160
	4.70 (0.29, 75.95) 0.2757

	Colon
	68
	2.69 (1.43, 5.07) 0.0021
	2.57 (1.02, 6.46) 0.0452

	Prostate
	128
	2.18 (1.38, 3.45) 0.0009
	1.33 (0.57, 3.14) 0.5126

	Skin (don't know 
what kind)
	93
	1.32 (0.68, 2.55) 0.4171
	0.64 (0.08, 5.15) 0.6783

	Skin (non-melanoma)
	171
	2.49 (1.38, 4.52) 0.0026
	2.59 (0.68, 9.79) 0.1618

	Uterus (uterine)
	53
	2.26 (0.82, 6.24) 0.1146
	4.74 (0.79, 28.66) 0.0898




[bookmark: _Hlk194011620]2.6 Supplementary Table 6. Relationship between sarcopenia and mortality in cancer patients (Excluding participants who died within 2 years of follow-up)
	Sarcopenia
	Crude Model
HR (95% CI) P-value
	Model 1
HR (95% CI) P-value
	Model 2
HR (95% CI) P-value
	Model 3
HR (95% CI) P-value

	All-cause mortality 

	No
	1.0(reference)
	1.0(reference)
	1.0(reference)
	1.0(reference)

	Yes
	2.05 (1.67, 2.52) <0.0001
	1.77 (1.44, 2.19) <0.0001
	1.42 (1.10, 1.83) 0.0042
	1.47 (1.14, 1.91) 0.0036

	Cancer mortality

	No
	1.0(reference)
	1.0(reference)
	1.0(reference)
	1.0(reference)

	Yes
	2.04 (1.39, 2.98) 0.0003
	1.87 (1.27, 2.75) 0.0016
	2.00 (1.24, 3.22) 0.0042
	2.05 (1.26, 3.33) 0.0036


Data are presented as HR (95%CI).
Model 1: adjust for Age, Sex
Model 2: adjust for Age; Sex; Race; Marital; PIR; Education; Smoking; Drinking; Diabetes; Coronary heart disease; BMI 
Model 3: adjust for Age; Sex; Race; Marital; PIR; Education; Smoking; Drinking; Diabetes; Coronary heart disease; BMI; ALT; Albumin; Creatinine; Uric acid; Blood urea nitrogen; Hemoglobin 



[bookmark: _Hlk194011629]2.7 Supplementary Table 7. Baseline characteristics of patients in machine learning model survival task
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	3-year-train
	3-year-test
	P-value
	5-year-train
	5-year-test
	P-value

	Age, years
	62.00 
(51.00-74.00)
	61.00 
(49.00-72.50)
	0.261
	62.00 
(50.00-74.00)
	64.00 
(52.00-73.00)
	0.323

	PIR
	2.71 (1.49-4.73)
	2.89 (1.42-4.50)
	0.804
	2.80 (1.48-4.70)
	2.55 (1.41-4.49)
	0.230

	BMI, kg/m2
	26.95 
(23.99-30.64)
	26.37 
(23.52-30.16)
	0.125
	26.86 
(23.87-30.41)
	27.05 
(24.02-30.98)
	0.153

	ALT, IU/L
	20.00 
(16.00-26.00)
	20.00 
(16.00-25.50)
	0.793
	20.00 
(16.00-26.00)
	21.00 
(16.00-26.00)
	0.438

	Albumin, g/dl
	4.25 (4.09-4.40)
	4.24 (4.10-4.40)
	0.860
	4.22 (4.10-4.40)
	4.30 (4.10-4.40)
	0.426

	Creatinine, μmol/L
	79.56 
(62.88-90.31)
	79.56 
(61.88-88.40)
	0.120
	79.56 
(61.90-88.91)
	79.56 
(63.65-88.40)
	0.884

	Uric acid, mg/dl
	5.30 (4.40-6.20)
	5.30 (4.40-5.90)
	0.428
	5.30 (4.40-6.10)
	5.40 (4.50-6.10)
	0.358

	Blood urea nitrogen, 
mmol/L
	5.00 (3.93-6.40)
	5.00 (3.93-6.08)
	0.696
	5.00 (3.93-6.40)
	5.00 (3.93-6.40)
	0.772

	Hemoglobin, g/dl
	14.10
 (13.40-15.00)
	14.10 
(13.20-15.00)
	0.517
	14.00 
(13.30-15.00)
	14.16 
(13.50-15.00)
	0.202

	Sex, n (%)
	
	
	0.761
	
	
	0.761

	Female
	490 (55.94%)
	120 (54.79%)
	
	490 (55.94%)
	120 (54.79%)
	

	Male
	386 (44.06%)
	99 (45.21%)
	
	386 (44.06%)
	99 (45.21%)
	

	Race, n (%)
	
	
	0.064
	
	
	0.135

	Hispanic
	110 (12.56%)
	16 (7.31%)
	
	97 (11.07%)
	29 (13.24%)
	

	Non-Hispanic Black
	104 (11.87%)
	28 (12.79%)
	
	108 (12.33%)
	24 (10.96%)
	

	Non-Hispanic White
	638 (72.83%)
	164 (74.89%)
	
	638 (72.83%)
	164 (74.89%)
	

	Other Race
	24 (2.74%)
	11 (5.02%)
	
	33 (3.77%)
	2 (0.91%)
	

	Marital, n (%)
	
	
	0.998
	
	
	0.908

	Never married
	48 (5.48%)
	12 (5.48%)
	
	49 (5.59%)
	11 (5.02%)
	

	Married 
/Living with partner
	566 (64.61%)
	142 (64.84%)
	
	564 (64.38%)
	144 (65.75%)
	

	Widowed/Divorced
/Separated
	262 (29.91%)
	65 (29.68%)
	
	263 (30.02%)
	64 (29.22%)
	

	Education, n (%)
	
	
	0.590
	
	
	0.067

	<high school
	202 (23.06%)
	49 (22.37%)
	
	188 (21.46%)
	63 (28.77%)
	

	high school
	207 (23.63%)
	59 (26.94%)
	
	215 (24.54%)
	51 (23.29%)
	

	>high school
	467 (53.31%)
	111 (50.68%)
	
	473 (54.00%)
	105 (47.95%)
	

	Smoking, n (%)
	
	
	0.016
	
	
	0.048

	never
	347 (39.61%)
	109 (49.77%)
	
	354 (40.41%)
	102 (46.58%)
	

	now
	184 (21.00%)
	33 (15.07%)
	
	186 (21.23%)
	31 (14.16%)
	

	former
	345 (39.38%)
	77 (35.16%)
	
	336 (38.36%)
	86 (39.27%)
	

	Drinking, n (%)
	
	
	0.895
	
	
	0.743

	never
	115 (13.13%)
	27 (12.33%)
	
	111 (12.67%)
	31 (14.16%)
	

	now
	537 (61.30%)
	133 (60.73%)
	
	535 (61.07%)
	135 (61.64%)
	

	former
	224 (25.57%)
	59 (26.94%)
	
	230 (26.26%)
	53 (24.20%)
	

	Diabetes, n (%)
	
	
	0.938
	
	
	0.907

	no
	714 (81.51%)
	179 (81.74%)
	
	715 (81.62%)
	178 (81.28%)
	

	yes
	162 (18.49%)
	40 (18.26%)
	
	161 (18.38%)
	41 (18.72%)
	

	Coronary heart disease, n (%)
	
	
	0.259
	
	
	0.397

	no
	804 (91.78%)
	206 (94.06%)
	
	805 (91.89%)
	205 (93.61%)
	

	yes
	72 (8.22%)
	13 (5.94%)
	
	71 (8.11%)
	14 (6.39%)
	

	Sarcopenia (%)
	
	
	0.578
	
	
	1.000

	Non-sarcopenia
	689 (78.65%)
	176 (80.37%)
	
	692 (79.00%)
	173 (79.00%)
	

	Sarcopenia
	187 (21.35%)
	43 (19.63%)
	
	184 (21.00%)
	46 (21.00%)
	


[bookmark: _Hlk193995334]Median (Q1, Q3) for continuous variables, n (%) for categorical variables.


3. Supplementary Figures
3.1 [bookmark: _Hlk170310637]Supplementary Figure 1. 
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Supplementary Figure 1. Optimal cut-off values for survival risk scores. Figures A and B illustrate the optimal cutoff values for 3-year and 5-year survival risk scores determined in the training cohort, respectively.
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