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	Variables
	Univariate analysis
	Multivariate analysis

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

	Age (≥ 50 vs. ＜50 years)
	0.801 (0.585-1.098)
	0.168
	
	

	Sex (male vs. female )
	1.398 (1.040-1.879)
	0.027
	1.387 (1.011-1.902)
	0.043

	BMI ( kg/m2)
	1.025 (0.744-1.413)
	
	
	

	＜18.5
	Reference
	
	Reference
	

	18.5-24
	1.183 (0.600-2.332)
	0.627
	1.031 (0.507-2.097)
	0.932

	24-27.99
	1.137 (0.565-2.287)
	0.719
	1.124 (0.541-2.333)
	0.755

	  ≥ 28
	1.168 (0.492-2.771)
	0.725
	0.881 (0.348-2.226)
	0.788

	ECOG performance status ( 1-2 vs. 0) a 
	0.861 (0.627-1.182)
	0.354
	
	

	ASA score ( II-III vs. I) b
	0.917 (0.669-1.256)
	0.588
	
	

	Comorbidity
	1.369 (1.017-1.843)
	0.038
	1.410 (1.026-1.937)
	0.034

	Tumor distance from the dentate line (mm) c 
	0.989 (0.980-0.999)
	0.025
	0.986 (0.975-0.998)
	0.020

	Preoperative CEA ( >5 vs. ≤5 U/ml) d 
	2.122(1.519-2.966)
	<0.001
	1.475 (1.026-2.12)
	0.036

	Preoperative CA199 ( >37 vs. ≤37 U/ml) e 
	2.362 (1.393-4.003)
	0.001
	2.467 (1.405-4.331)
	0.002

	Preoperative therapy
	1.715 (1.256-2.341)
	0.001
	1.861 (1.317-2.629)
	<0.001

	Surgical approach (Laparoscopic vs. Open )
	0.817 (0.608-1.099)
	0.181
	
	

	Type of surgery
	
	
	
	

	Low anterior resection
	Reference
	
	Reference
	

	Intersphincteric resection
	0.825 (0.454-1.498)
	0.527
	0.837 (0.451-1.553)
	0.572

	Abdominoperineal resection
	1.530 (1.140-2.054)
	0.005
	1.156 (0.791-1.689)
	0.453

	Combined multivisceral resection
	2.280 (1.168-4.450)
	0.016
	1.463 (0.658-3.252)
	0.350

	Operative time (min)
	1.000 (0.998-1.002)
	0.858
	
	

	Estimated blood loss (ml)
	1.001 (0.999-1.002)
	0.413
	
	

	Intraoperative complications
	0.878 (0.281-2.746)
	0.823
	
	

	pT classification
	
	
	
	

	T0-1
	Reference
	
	Reference
	

	T2
	1.471 (0.869-2.492)
	0.151
	1.086 (0.622-1.897)
	0.771

	T3
	4.328 (2.692-6.957)
	<0.001
	2.772 (1.655-4.643)
	<0.001

	T4
	3.597 (1.864-6.941)
	<0.001
	2.061 (0.980-4.335)
	0.056

	pN classification
	
	
	
	

	N0
	Reference
	
	Reference
	

	N1
	2.595 (1.896-3.551)
	<0.001
	2.131 (1.515-2.997)
	<0.001

	N2
	5.050 (3.378-7.550)
	<0.001
	2.965 (1.970-4.916)
	<0.001

	Histopathology
	
	
	
	

	Adenocarcinoma
	Reference
	
	Reference
	

	Mucinous adenocarcinoma/ Signet-ring cell carcinoma
	2.059 (1.310-3.238
	0.002
	1.311 (0.800-2.148)
	0.283

	30-d Postoperative complications
	1.284 (0.887-1.858)
	0.185
	
	

	Abbreviations: DFS, disease-free survival; BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; ASA, American Society of Anesthesiologists; CEA, Carcinoembryonic Antigen; CA199, Carbohydrate Antigen 199.
a Data were obtained from 1038 patients.
b Data were obtained from 1038 patients.
C Data were obtained from 1034 patients. Tumors that invaded the dentate line in 5 patients were excluded.
d Data were obtained from 1007 patients.
e Data were obtained from 1004 patients.



