[bookmark: _Hlk212553739][bookmark: _Hlk212553630]Table 1 Comparison of patient characteristics between the normal and low respiratory function groups
	
	All patients
	
	
	
	After matching
	
	

	
	FEV1/FVC
	FEV1/FVC
	p value
	
	FEV1/FVC
	FEV1/FVC
	p value

	
	≥70%
	<70%
	
	
	≥70%
	<70%
	

	
	(n=839)
	(n=325)
	
	　
	(n=166)
	(n=166)
	　

	Sex
	
	
	
	
	
	
	

	　Female　
	398 (47.4%)
	92 (28.3%)
	<0.001
	
	53 (31.9%)
	54 (32.5%)
	1.000

	　Male
	441 (52.6%)
	233 (71.7%)
	
	
	113 (68.1%)
	112 (67.5%)
	

	Age, (years), Median(IQR)
	68.0 [60.0, 75.0]
	74.0 [67.0, 80.0]
	<0.001
	
	73.0 [67.0, 79.0]
	74.5 [67.0, 80.0]
	0.825

	BMI (kg/m2), Median(IQR)
	22.2 [19.9, 24.7]
	22.5 [20.6, 24.5]
	0.072
	
	22.2 [19.8, 24.6]
	22.6 [21.0, 24.4]
	0.126

	Smoking history
	
	
	
	
	
	
	

	　Never
	450 (53.6%)
	97 (29.8%)
	<0.001
	
	59 (35.5%)
	61 (36.7%)
	0.909

	　Ever or current
	389 (46.4%)
	228 (70.2%)
	
	
	107 (64.5%)
	105 (63.3%)
	

	Brinkman Index
	7.5 [0.0, 600.0]
	600.0 [0.0, 1080.0]
	<0.001
	
	456.0 [0.0, 940.0]
	420.0 [0.0, 1000.0]
	0.986

	Performance status
	
	
	
	
	
	
	

	　0,1
	721 (85.9%)
	267 (82.2%)
	0.121
	
	137 (82.5%)
	136 (81.9%)
	1.000

	　≥2
	118 (14.1%)
	58 (17.8%)
	
	
	29 (17.5%)
	30 (18.1%)
	

	ASA-PS
	
	
	
	
	
	
	

	　I
	32 (3.8%)
	2 (0.6%)
	<0.001
	
	1 (0.6%)
	0 (0.0%)
	1.000

	　II
	623 (74.3%)
	198 (60.9%)
	
	
	105 (63.3%)
	106 (63.9%)
	

	　III
	182 (21.7%)
	122 (37.5%)
	
	
	59 (35.5%)
	59 (35.5%)
	

	　IV
	2 (0.2%)
	3 (0.9%)
	
	
	1 (0.6%)
	1 (0.6%)
	

	Preoperative finding, Median(IQR)
	
	
	
	
	
	
	

	　Alb (g/dL)
	4.1 [3.7, 4.4]
	3.9 [3.6, 4.2]
	0.001
	
	4.0 [3.7, 4.2]
	3.9 [3.5, 4.2]
	0.099

	　CRP (mg/dL)
	0.11 [0.06, 0.40]
	0.20 [0.10, 0.50]
	0.007
	
	0.14 [0.07, 0.34]
	0.20 [0.10, 0.47]
	0.149

	　HbA1c (%)
	5.7 [5.4, 6.2]
	5.8 [5.4, 6.2]
	0.349
	
	5.8 [5.4, 6.3]
	5.8 [5.4, 6.2]
	0.541

	　T-Chol (mg/dL)
	189.0 [165.0, 218.0]
	185.5 [159.5, 212.0]
	0.048
	
	185.0 [166.0, 209.3]
	182.0 [160.3, 211.0]
	0.486

	Comorbidity
	
	
	
	
	
	
	

	COPD
	4 (0.5%)
	90 (27.7%)
	<0.001
	
	4 (2.4%)
	1 (0.6%)
	0.371

	　Asthma
	23 (2.7%)
	78 (24.0%)
	<0.001
	
	16 (9.6%)
	10 (6.0%)
	0.307

	　Diabetes mellitus
	193 (23.0%)
	76 (23.4%)
	0.877
	
	41 (24.7%)
	44 (26.5%)
	0.802

	　Chronic hepatitis
	36 (4.3%)
	13 (4.0%)
	1.000
	
	5 (3.0%)
	6 (3.6%)
	1.000

	　Liver cirrhosis
	12 (1.4%)
	4 (1.2%)
	1.000
	
	2 (1.2%)
	3 (1.8%)
	1.000

	　Arteriosclerotic 
disease
	136 (16.2%)
	81 (24.9%)
	0.001
	
	48 (28.9%)
	39 (23.5%)
	0.318

	　Chronic heart failure
	31 (3.7%)
	26 (8.0%)
	0.004
	
	14 (8.4%)
	15 (9.0%)
	1.000

	　CKD
	33 (3.9%)
	24 (7.4%)
	0.022
	
	11 (6.6%)
	12 (7.2%)
	1.000

	Spirometry,
Median(IQR)
	
	
	
	
	
	
	

	　FEV1/FVC (%) 
	77.6 [74.1, 82.2]
	64.8 [60.5, 67.6]
	<0.001
	
	75.7 [72.8, 79.7]
	67.0 [62.8, 68.6]
	<0.001

	　FEV1 (L)
	2.40 [2.01, 2.95]
	2.06 [1.63, 2.52]
	<0.001
	
	2.45 [2.00, 2.98]
	2.13 [1.63, 2.66]
	<0.001

	　%VC (%)
	112.9 [100.7, 124.9]
	114.9 [101.0, 126.6]
	0.215
	
	114.4 [100.3, 125.2]
	118.2 [100.9, 127.4]
	0.446

	　VC (L)
	3.11 [2.57, 3.79]
	3.34 [2.69, 3.99]
	0.007
	
	3.19 [2.61, 3.86]
	3.31 [2.62, 4.00]
	0.678

	Preoperative treatment
	
	
	
	
	
	
	

	　Absent
	827 (98.6%)
	186 (57.2%)
	<0.001
	
	154 (92.8%)
	152 (91.6%)
	0.839

	　Present
	12 (1.4%)
	139 (42.8%)
	
	
	12 (7.2%)
	14 (8.4%)
	

	Clinical stage
	
	
	
	
	
	
	

	　I
	204 (24.3%)
	84 (25.8%)
	0.338
	
	32 (19.3%)
	39 (23.5%)
	0.835

	　II
	199 (23.7%)
	79 (24.3%)
	
	
	45 (27.1%)
	38 (22.9%)
	

	　III
	272 (32.4%)
	113 (34.8%)
	
	
	60 (36.1%)
	61 (36.7%)
	

	　IV
	147 (17.5%)
	41 (12.6%)
	
	
	26 (15.7%)
	26 (15.7%)
	

	Neoadjuvant chemotherapy
	
	
	
	
	
	
	

	　Absent
	815 (97.1%)
	304 (93.5%)
	0.006
	
	160 (96.4%)
	153 (92.2%)
	0.155

	　Present
	24 (2.9%)
	21 (6.5%)
	
	
	6 (3.6%)
	13 (7.8%)
	

	Surgical approach
	
	
	
	
	
	
	

	　Laparoscopic surgery
	609 (72.6%)
	231 (71.1%)
	0.610
	
	116 (69.9%)
	117 (70.5%)
	1.000

	　Open surgery
	230 (27.4%)
	94 (28.9%)
	
	
	50 (30.1%)
	49 (29.5%)
	

	Surgical procedure
	
	
	
	
	
	
	

	　ICR
	140 (16.7%)
	38 (11.7%)
	NA
	
	33 (19.9%)
	18 (10.8%)
	   NA

	　RHC
	126 (15.0%)
	47 (14.5%)
	
	
	24 (14.5%)
	23 (13.9%)
	

	　ERHC
	18 (2.1%)
	4 (1.2%)
	
	
	5 (3.0%)
	2 (1.2%)
	

	　TC
	44 (5.2%)
	17 (5.2%)
	
	
	8 (4.8%)
	9 (5.4%)
	

	　LHC
	58 (6.9%)
	29 (8.9%)
	
	
	8 (4.8%)
	15 (9.0%)
	

	　Sigmoidectomy
	153 (18.2%)
	55 (16.9%)
	
	
	28 (16.9%)
	33 (19.9%)
	

	　HAR
	77 (9.2%)
	27 (8.3%)
	
	
	11 (6.6%)
	9 (5.4%)
	

	　LAR
	109 (13.0%)
	54 (16.6%)
	
	
	23 (13.9%)
	30 (18.1%)
	

	　SLAR/ISR
	38 (4.5%)
	20 (6.2%)
	
	
	6 (3.6%)
	11 (6.6%)
	

	　HP/APR
	76 (9.1%)
	34 (10.5%)
	
	
	20 (12.0%)
	16 (9.6%)
	

	Operation time (min)
	260.0 [206.0, 343.0]
	271.0 [216.0, 367.0]
	0.088
	
	263.0 [203.3, 352.0]
	262.0 [205.0, 350.8]
	0.918

	Blood loss (ml)
	50.0 [0.0, 120.0]
	50.0 [10.0, 150.0]
	0.043
	
	50.0 [0.0, 148.8]
	50.0 [5.00, 145.0]
	0.689

	pT status
	
	
	
	
	
	
	

	　T1, T2
	292 (34.8%)
	111 (34.2%)
	0.891
	
	48 (28.9%)
	52 (31.3%)
	0.720

	　T3, T4
	547 (65.2%)
	214 (65.8%)
	
	
	118 (71.1%)
	114 (68.7%)
	

	pN status
	
	
	
	
	
	
	

	　N0
	494 (58.9%)
	196 (60.3%)
	0.690
	
	89 (53.6%)
	95 (57.2%)
	0.581

	　N1, N2, N3
	345 (41.1%)
	129 (39.7%)
	
	
	77 (46.4%)
	71 (42.8%)
	

	pM status
	
	
	
	
	
	
	

	　M0
	733 (87.4%)
	296 (91.1%)
	0.083
	
	154 (92.8%)
	149 (89.8%)
	0.437

	　M1
	106 (12.6%)
	29 (8.9%)
	
	
	12 (7.2%)
	17 (10.2%)
	

	Pathological stage
	
	
	
	
	
	
	

	　I
	206 (24.6%)
	83 (25.5%)
	0.290
	
	31 (18.7%)
	38 (22.9%)
	0.526

	　II
	215 (25.6%)
	95 (29.2%)
	
	
	44 (26.5%)
	48 (28.9%)
	

	　III
	234 (27.9%)
	94 (28.9%)
	
	
	62 (37.3%)
	50 (30.1%)
	

	　IV
	141 (16.8%)
	40 (12.3%)
	
	　
	21 (12.7%)
	25 (15.1%)
	　


Alb albumin, ASA-PS American Society of Anesthesiologists physical status classification system, BMI body mass index, CKD chronic kidney disease, COPD chronic obstructive pulmonary disease, CRP C-reactive protein, ERHC extended right hemicolectomy, FEV1 forced expiratory volume in one second, FVC forced vital capacity, HAR high anterior resection, HbA1c glycated hemoglobin A1c, HP/APR Hartmann procedure/abdominoperineal resection, ICR ileocecal resection, IQR interquartile range, LAR low anterior resection, LHC left hemicolectomy, NA not applicable, pM pathological M, pN pathological N, pT pathological T, RHC right hemicolectomy, SLAR/ISR super low anterior resection/intersphincteric resection, T-Chol total cholesterol, TC transverse colectomy, VC vital capacity, %VC percentage of
predicted vital capacity.

Table 2 Comparison of postoperative complications between the normal and low respiratory function groups
	
	All patients
	　
	　
	　
	After matching
	　

	
	FEV1/FVC
	FEV1/FVC
	p value
	
	FEV1/FVC
	FEV1/FVC
	p value

	
	≥70%
	<70%
	
	
	≥70%
	<70%
	

	
	(n=839)
	(n=325)
	
	
	(n=166)
	(n=166)
	　

	PPC a
	15 (1.8%)
	9 (2.8%)
	0.357
	
	6 (3.6%)
	2 (1.2%)
	0.283

	　Pneumonia
	12 (1.4%)
	8 (2.5%)
	0.219
	
	5 (3.0%)
	2 (1.2%)
	0.448

	　Atelectasis
	3 (0.4%)
	2 (0.6%)
	0.623
	
	1 (0.6%)
	1 (0.6%)
	 1.000

	Overall complications (CD≥2)
	203 (24.2%)
	87 (26.8%)
	0.366
	
	48 (28.9%)
	35 (21.1%)
	0.128

	Severe complications (CD≥3)
	59 (7.0%)
	37 (11.4%)
	0.018
	
	13 (7.8%)
	18 (10.8%)
	 0.451

	SSI
	22 (2.6%)
	3 (0.9%)
	0.111
	
	5 (3.0%)
	0 (0.0%)
	0.061

	Paralytic ileus
	27 (3.2%)
	11 (3.4%)
	0.856
	
	10 (6.0%)
	4 (2.4%)
	0.170

	Intra-abdominal abscess
	15 (1.8%)
	7 (2.2%)
	0.639
	
	3 (1.8%)
	3 (1.8%)
	1.000

	Anastomotic leakage
	21 (2.5%)
	15 (4.6%)
	0.087
	
	5 (3.0%)
	8 (4.8%)
	0.573

	Urinary tract infections
	18 (2.1%)
	2 (0.6%)
	0.081
	
	0 (0.0%)
	0 (0.0%)
	   NA

	Urinary dysfunction
	17 (2.0%)
	4 (1.2%)
	0.466
	
	6 (3.6%)
	2 (1.2%)
	0.283

	Chylous leakage
	26 (3.1%)
	8 (2.5%)
	0.699
	
	4 (2.4%)
	4 (2.4%)
	1.000

	DVT
	8 (1.0%)
	2 (0.6%)
	0.735
	
	2 (1.2%)
	0 (0.0%)
	0.498

	Bleeding complications
	4 (0.5%)
	3 (0.9%)
	0.406
	　
	0 (0.0%)
	2 (1.2%)
	0.498


CD Clavien–Dindo, DVT deep vein thrombosis, FEV1 forced expiratory volume in one second, FVC forced vital capacity, NA not applicable, PPC postoperative pulmonary complications, SSI surgical site infection.
a PPCs represent the number of patients with pneumonia and/or atelectasis; a patient who developed both was counted once for PPCs but separately for each condition.


Table 3 Comparison of postoperative pulmonary complications among the normal, obstructive, restrictive, and mixed respiratory function groups
	
	All patients
	Normal
	Obstructive
	Restrictive
	Mixed
	p value

	
	(n=1164)
	(n=802)
	(n=305)
	(n=37)
	(n=20)
	

	PPC a
	24 (2.1%)
	14 (1.7%)
	8 (2.6%)
	1 (2.7%)
	1 (5.0%)
	0.614

	　Pneumonia
	20 (1.7%)
	12 (1.5%)
	7 (2.3%)
	0 (0.0%)
	1 (5.0%)
	0.431

	　Atelectasis
	5 (0.4%)
	2 (0.2%)
	2 (0.7%)
	1 (2.7%)
	0 (0.0%)
	0.137

	Overall complications (CD≥2)
	290 (24.9%)
	194 (24.2%)
	80 (26.2%)
	9 (24.3%)
	7 (35.0%)
	0.659

	Severe complications (CD≥3)
	96 (8.2%)
	55 (6.9%)
	34 (11.1%)
	4 (10.8%)
	3 (15.0%)
	0.073

	SSI
	25 (2.1%)
	21 (2.6%)
	2 (0.7%)
	1 (2.7%)
	1 (5.0%)
	0.179

	Paralytic ileus
	38 (3.3%)
	25 (3.1%)
	10 (3.3%)
	2 (5.4%)
	1 (5.0%)
	0.854

	Intra-abdominal abscess
	22 (1.9%)
	15 (1.9%)
	7 (2.3%)
	0 (0.0%)
	0 (0.0%)
	0.713

	Anastomotic leakage
	36 (3.1%)
	21 (2.6%)
	15 (4.9%)
	0 (0.0%)
	0 (0.0%)
	0.121

	Urinary tract infections
	20 (1.7%)
	18 (2.2%)
	2 (0.7%)
	0 (0.0%)
	0 (0.0%)
	0.226

	Urinary dysfunction
	21 (1.8%)
	17 (2.1%)
	4 (1.3%)
	0 (0.0%)
	0 (0.0%)
	0.590

	Chylous leakage
	34 (2.9%)
	25 (3.1%)
	8 (2.6%)
	1 (2.7%)
	0 (0.0%)
	0.846

	DVT
	10 (0.9%)
	8 (1.0%)
	2 (0.7%)
	0 (0.0%)
	0 (0.0%)
	0.844

	Bleeding complications
	7 (0.6%)
	4 (0.5%)
	2 (0.7%)
	0 (0.0%)
	1 (5.0%)
	0.077


CD Clavien–Dindo, DVT deep vein thrombosis, PPC postoperative pulmonary complications, SSI surgical site infection.
a PPCs represent the number of patients with pneumonia and/or atelectasis; a patient who developed both was counted once for PPCs but separately for each condition.



Table 4 Univariate and multivariate logistic regression analyses of risk factors for postoperative pulmonary complications in all patients (n = 1164)
	Variables
	　
	　
	Univariate analysis
	　
	Multivariate analysis
	

	 　
	　
	　
	OR
	95% CI
	p value
	　
	OR
	95% CI
	p value

	Sex
	Female
	
	1
	
	
	
	1
	
	

	
	Male
	
	3.720
	1.260-10.900
	0.017
	
	2.280
	0.675-7.720
	0.184

	Age (years)
	<70
	
	1
	
	
	
	
	
	

	
	≥70
	
	0.959
	0.427-2.150
	0.919
	
	
	
	

	BMI (kg/m2)
	<25
	
	1
	
	
	
	
	
	

	
	≥25
	
	0.667
	0.226-1.970
	0.463
	
	
	
	

	Smoking history
	Never
	
	1
	
	
	
	1
	
	

	
	Ever or current
	
	3.440
	1.280-9.290
	0.015
	
	2.410
	0.787-7.390
	0.123

	Performance status
	0,1
	
	1
	
	
	
	1
	
	

	
	≥2
	
	2.890
	1.220-6.870
	0.016
	
	2.110
	0.866-5.170
	0.100

	Alb (g/dL)
	≥4.0
	
	1
	
	
	
	
	
	

	
	<4.0
	
	2.170
	0.886-5.300
	0.090
	
	
	
	

	COPD
	Absent
	
	1
	
	
	
	
	
	

	
	Present
	
	2.330
	0.781-6.970
	0.129
	
	
	
	

	Asthma
	Absent
	
	1
	
	
	
	
	
	

	
	Present
	
	1.520
	0.445-5.180
	0.504
	
	
	
	

	Diabetes mellitus
	Absent
	
	1
	
	
	
	
	
	

	
	Present
	
	1.680
	0.713-3.980
	0.235
	
	
	
	

	Arteriosclerotic disease
	Absent
	
	1
	
	
	
	
	
	

	
	Present
	
	2.230 
	0.941-5.270
	0.068
	
	
	
	

	Chronic heart failure
	Absent
	
	1
	
	
	
	
	
	

	
	Present
	
	1.790
	0.411-7.820
	0.437
	
	
	
	

	CKD
	Absent
	
	1
	
	
	
	1
	
	

	
	Present
	
	4.100
	1.350-12.400
	0.013
	
	2.880
	0.916-9.070
	0.070

	FEV1/FVC (%)
	≥70
	
	1
	
	
	
	1
	
	

	
	<70
	
	1.560
	0.678-3.610
	0.294
	
	1.070
	0.448-2.540
	0.885

	%VC (%)
	≥80
	
	1
	
	
	
	
	
	

	
	<80
	
	1.790
	0.411-7.820
	0.437
	
	
	
	

	Clinical stage
	≤2
	
	1
	
	
	
	
	
	

	
	≥3
	
	1.220
	0.544-2.750
	0.625
	
	
	
	

	Surgical approach
	Laparoscopic
	
	1
	
	
	
	1
	
	

	
	Open
	　
	4.480
	1.940-10.300
	<0.001
	　
	4.200
	1.780-9.870
	<0.001


Alb albumin, BMI body mass index, CI confidence interval, CKD chronic kidney disease, COPD chronic obstructive pulmonary disease, FEV1 forced expiratory volume in one second, FVC forced vital capacity, OR odds ratio, %VC percentage of predicted vital capacity.
