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[bookmark: _Toc191885119]Table S1. Summary of long-term health conditions in patients undergoing elective abdominal surgery across Europe
	Long-term condition
	Definition
	Rates, n (%)

	Diabetes mellitus
	A chronic metabolic disorder characterised by persistent hyperglycaemia due to insufficient insulin production, impaired insulin action, or both. These include either type I or II diabetes.
	2659 (16.3)

	Chronic kidney disease
	A progressive decline in kidney function lasting ≥3 months, defined by a glomerular filtration rate (GFR) <60 mL/min/1.73 m² or markers of kidney damage (e.g., albuminuria). Severity ranges from stage 1 (mild kidney damage) to Stage 5 (end-stage renal disease). Complications include anaemia, electrolyte imbalances, hypertension, and cardiovascular disease.
	2764 (16.9)	

	Ischaemic heart disease 
	A condition caused by reduced blood supply to the heart muscle, typically due to coronary artery atherosclerosis. Clinical presentation includes stable angina or acute coronary syndrome (unstable angina, myocardial infarction).
	1142 (7.0)

	Stroke
	A clinical syndrome caused by acute disruption of blood flow to the brain, leading to neurological deficits lasting >24 hours or causing death. Common types include Ischaemic (most common, due to thrombus/embolus) or haemorrhagic (rupture of a blood vessel). Risk factors are hypertension, atrial fibrillation, diabetes, and smoking.
	450 (2.8)

	Hypertension
	A chronic condition defined by persistently elevated blood pressure (≥140/90 mmHg or lower thresholds in specific guidelines). Main types are primary (essential, no clear cause) and secondary (due to an underlying condition). Common complications are stroke, ischaemic heart disease, chronic kidney disease and heart failure.
	6495 (39.8)

	Atrial fibrillation
	A supraventricular arrhythmia characterised by disorganised atrial electrical activity, resulting in an irregular and often rapid heartbeat. Risk factors are hypertension, ischaemic heart disease, heart failure, and valvular heart disease.
	828 (5.1)

	Chronic obstructive pulmonary disease
	A group of progressive lung diseases, including chronic bronchitis and emphysema, characterised by airflow limitation that is not fully reversible.
	980 (6.0)

	Chronic liver disease
	A spectrum of liver disorders marked by progressive destruction and regeneration of liver tissue, often culminating in cirrhosis. Common causes are chronic viral hepatitis (B/C), alcohol-related liver disease, non-alcoholic fatty liver disease. Complications include portal hypertension, hepatic encephalopathy, liver failure.
	348 (2.1)

	Congestive heart failure
	A clinical syndrome resulting from the heart's inability to pump blood effectively, leading to symptoms of fluid overload and reduced perfusion. Main types are heart failure with reduced ejection fraction (HFrEF) or preserved ejection fraction (HFpEF).
	353 (2.2)

	Cancer
	A group of diseases characterised by uncontrolled growth and spread of abnormal cells that can invade tissues and metastasise. These include solid tumours (e.g., breast, lung, colon) and haematological malignancies (e.g., leukaemia, lymphoma).
	7704 (47.2)

	Inflammatory bowel disease
	A group of chronic inflammatory conditions affecting the gastrointestinal tract, primarily Crohn’s disease (CD) and ulcerative colitis (UC). Common symptoms are abdominal pain, diarrhoea (often bloody in UC), and weight loss. Complications include strictures, fistulas, and increased risk of colorectal cancer.
	723 (4.4)

	Venous thromboembolism
	A condition encompassing deep vein thrombosis (DVT) and pulmonary embolism (PE), caused by blood clot formation in the venous system. Common risk factors are immobility, malignancy or inherited thrombophilia.
	515 (3.2)





[bookmark: _Toc191885120]Table S2. Summary of smoking rates in patients undergoing elective surgery across the included countries, ranking from highest to lowest, compared to the general population rates.

	Country
	Current, n
	Total, n
	Proportion of current smokers, %
	Reported national rates, %

	Overall
	3,179
	16,327
	19.5
	18.4*

	Bosnia and Herzegovina
	26
	82
	31.7
	-

	Greece
	243
	766
	31.7
	23.6

	Republic of North Macedonia
	18
	57
	31.6
	-

	Latvia
	6
	20
	30.0
	22.1

	Serbia
	52
	180
	28.9
	26.2

	Bulgaria
	20
	72
	27.8
	28.7

	Austria
	25
	96
	26.0
	20.2

	Cyprus
	8
	32
	25.0
	21.2

	France
	11
	45
	24.4
	17.8

	Slovenia
	5
	21
	23.8
	16.6

	Switzerland
	34
	146
	23.3
	-

	Spain
	380
	1648
	23.1
	19.7

	Germany
	144
	657
	21.9
	21.9

	Turkey
	471
	2165
	21.8
	27.3

	Czech Republic
	73
	352
	20.7
	19.3

	Romania
	130
	636
	20.4
	18.7

	Malta
	16
	79
	20.3
	19.4

	Italy
	551
	2857
	19.3
	16.5

	Croatia
	20
	113
	17.7
	21.8

	Russia
	14
	80
	17.5
	-

	Belgium
	9
	53
	17.0
	14.6

	Lithuania
	20
	118
	16.9
	18.4

	Portugal
	143
	886
	16.1
	11.5

	Hungary
	3
	20
	15.0
	19.3

	United Kingdom
	698
	4715
	14.8
	11.2

	Poland
	29
	199
	14.6
	18.4

	Ireland
	28
	206
	13.6
	13.8

	Netherlands
	2
	24
	8.3
	14.6




* These rates refer to the current smokers across the EU reported in the European Health interview survey, conducted across 27 EU member states in 2019. The reported national rates were extracted from the survey. The columns in green represent lower rates of current smokers in the general population than those undergoing surgery. The columns in purple represent higher rates of current smokers in the general population than those undergoing surgery.
[bookmark: _Toc191885121]Table S3. Summary of postoperative outcomes within 30-days from surgery in patients undergoing elective abdominal surgery in CASCADE
	
	Never smoked
	Current
	Ex-smoker (<6 weeks)
	Ex-smoker (6 weeks - 1 year)
	Ex-smoker (>1 year)
	Total
	p-value

	Total N (%)
	9065 (55.5)
	3179 (19.5)
	230 (1.4)
	387 (2.4)
	3466 (21.2)
	16327
	

	Overall complications
	2930 (32.3)
	1085 (34.1)
	95 (41.3)
	164 (42.4)
	1412 (40.7)
	5686 (34.8)
	<0.001

	Major complications
	716 (7.9)
	252 (7.9)
	21 (9.1)
	36 (9.3)
	326 (9.4)
	1351 (8.3)
	0.066

	30-day mortality
	74 (0.8)
	24 (0.8)
	1 (0.4)
	8 (2.1)
	30 (0.9)
	137 (0.8)
	0.098

	Cardiovascular complications
	168 (1.9)
	55 (1.7)
	4 (1.7)
	17 (4.4)
	90 (2.6)
	334 (2.0)
	0.001

	30-day reoperation
	396 (4.4)
	157 (4.9)
	11 (4.8)
	19 (4.9)
	191 (5.5)
	774 (4.7)
	0.106

	Critical care use
	
	
	
	
	
	
	

	Yes, planned from theatre
	1882 (20.8)
	665 (20.9)
	58 (25.2)
	105 (27.1)
	941 (27.1)
	3651 (22.4)
	<0.001

	Yes, unplanned from theatre
	91 (1.0)
	39 (1.2)
	6 (2.6)
	13 (3.4)
	47 (1.4)
	196 (1.2)
	

	Yes, unplanned from ward
	53 (0.6)
	26 (0.8)
	1 (0.4)
	3 (0.8)
	33 (1.0)
	116 (0.7)
	

	Total critical care stay, days
	1.0 (1.0 to 3.0)
	2.0 (1.0 to 3.0)
	2.0 (1.0 to 4.0)
	2.0 (1.0 to 3.0)
	2.0 (1.0 to 3.0)
	2.0 (1.0 to 3.0)
	0.111

	Total hospital stay, days
	5.0 (2.0 to 8.0)
	5.0 (2.0 to 8.0)
	5.0 (2.0 to 8.0)
	6.0 (3.0 to 10.0)
	6.0 (3.0 to 9.0)
	5.0 (2.0 to 8.0)
	<0.001



[bookmark: _Toc191885122]Table S4. Univariable and multivariable logistic regression with patients nested within hospital and country, on any 30-day postoperative complications in patients undergoing elective major abdominal surgery
	
	
	No
	Yes
	OR (univariable)
	OR (multivariable full)

	Smoking status
	Never smoked
	6135 (67.7)
	2930 (32.3)
	-
	-

	
	Current
	2094 (65.9)
	1085 (34.1)
	1.08 (1.00-1.18, p=0.062)
	1.14 (1.03-1.27, p=0.015)

	
	Ex-smoker (< 6 weeks)
	135 (58.7)
	95 (41.3)
	1.47 (1.13-1.92, p=0.004)
	1.52 (1.10-2.10, p=0.012)

	
	Ex-smoker (6 weeks - 1 year)
	223 (57.6)
	164 (42.4)
	1.54 (1.25-1.89, p<0.001)
	1.30 (1.01-1.68, p=0.041)

	
	Ex-smoker (>1 year)
	2054 (59.3)
	1412 (40.7)
	1.44 (1.33-1.56, p<0.001)
	1.13 (1.02-1.26, p=0.017)

	Age
	18-40
	1361 (74.1)
	475 (25.9)
	0.39 (0.34-0.46, p<0.001)
	0.79 (0.63-0.98, p=0.030)

	
	41-60
	4137 (70.6)
	1725 (29.4)
	0.47 (0.41-0.54, p<0.001)
	0.77 (0.65-0.92, p=0.004)

	
	61-80
	4607 (60.5)
	3012 (39.5)
	0.74 (0.65-0.84, p<0.001)
	0.86 (0.73-1.01, p=0.063)

	
	≥81
	536 (53.1)
	474 (46.9)
	-
	-

	Gender
	Male
	4497 (59.9)
	3008 (40.1)
	-
	-

	
	Female
	6144 (69.6)
	2678 (30.4)
	0.65 (0.61-0.70, p<0.001)
	0.93 (0.85-1.01, p=0.099)

	Body mass index (kg/m2)
	<18.5
	199 (55.1)
	162 (44.9)
	-
	-

	
	18.5-24.9
	3503 (64.5)
	1928 (35.5)
	0.68 (0.55-0.84, p<0.001)
	0.82 (0.63-1.06, p=0.132)

	
	25-29.9
	3820 (65.8)
	1983 (34.2)
	0.64 (0.51-0.79, p<0.001)
	0.77 (0.59-1.01, p=0.056)

	
	≥30.0
	2766 (66.0)
	1425 (34.0)
	0.63 (0.51-0.79, p<0.001)
	0.82 (0.63-1.08, p=0.153)

	ASA physical status
	I
	1794 (79.3)
	468 (20.7)
	-
	-

	
	II
	5898 (67.1)
	2895 (32.9)
	1.88 (1.68-2.10, p<0.001)
	1.23 (1.07-1.42, p=0.004)

	
	III
	2626 (56.5)
	2021 (43.5)
	2.95 (2.62-3.32, p<0.001)
	1.51 (1.28-1.77, p<0.001)

	
	IV-V
	135 (41.0)
	194 (59.0)
	5.51 (4.32-7.02, p<0.001)
	2.15 (1.58-2.93, p<0.001)

	Clinical frailty
	1-3
	8613 (67.0)
	4243 (33.0)
	-
	-

	
	4-6
	1075 (53.1)
	951 (46.9)
	1.80 (1.63-1.97, p<0.001)
	1.30 (1.15-1.47, p<0.001)

	
	7-9
	39 (40.6)
	57 (59.4)
	2.97 (1.97-4.47, p<0.001)
	2.10 (1.28-3.43, p=0.003)

	Number of comorbidities
	None
	3073 (78.7)
	830 (21.3)
	-
	-

	
	1
	3404 (66.4)
	1723 (33.6)
	1.87 (1.70-2.06, p<0.001)
	1.17 (1.03-1.33, p=0.014)

	
	2+
	4156 (57.0)
	3131 (43.0)
	2.79 (2.55-3.05, p<0.001)
	1.31 (1.14-1.50, p<0.001)

	Indication
	Benign
	6098 (72.8)
	2278 (27.2)
	-
	-

	
	Malignant
	4528 (57.1)
	3406 (42.9)
	2.01 (1.89-2.15, p<0.001)
	1.64 (1.48-1.80, p<0.001)

	Operative approach
	Minimally-invasive
	6853 (71.5)
	2733 (28.5)
	-
	-

	
	Open
	3786 (56.2)
	2953 (43.8)
	1.96 (1.83-2.09, p<0.001)
	1.93 (1.77-2.10, p<0.001)

	Wound contamination
	Clean
	5162 (72.1)
	1998 (27.9)
	-
	-

	
	Clean-Contaminated
	5190 (60.6)
	3370 (39.4)
	1.68 (1.57-1.79, p<0.001)
	1.46 (1.33-1.60, p<0.001)

	
	Contaminated/Dirty
	270 (46.7)
	308 (53.3)
	2.95 (2.48-3.50, p<0.001)
	2.40 (1.93-2.98, p<0.001)

	Operative specialty
	GI and Liver
	7050 (62.8)
	4179 (37.2)
	-
	-

	
	Gynaecology
	2221 (80.0)
	556 (20.0)
	0.42 (0.38-0.47, p<0.001)
	0.58 (0.50-0.68, p<0.001)

	
	Urology
	1034 (65.9)
	536 (34.1)
	0.87 (0.78-0.98, p=0.018)
	0.88 (0.75-1.04, p=0.143)

	
	Other (Multivisceral or Vascular)
	336 (44.7)
	415 (55.3)
	2.08 (1.80-2.42, p<0.001)
	1.55 (1.28-1.89, p<0.001)



*This table shows the findings of multilevel models exploring association between the exposure (i.e., smoking status) and 30-day postoperative outcomes (i.e., Clavien-Dindo overall complications). In this model, country and hospital were incorporated as random effects and the following variables identified as confounders as fixed effects: age, gender, body mass index, ASA physical status, clinical frailty, number of comorbidities, indication, operative approach, wound contamination, and operative specialty.

[bookmark: _Toc191885123]Table S5. Univariable and multivariable logistic regression with patients nested within hospital and country, on 30-day major postoperative complications in patients undergoing elective major abdominal surgery
	
	
	No
	Yes
	OR (univariable)
	OR (multivariable full)

	Smoking status
	Never smoked
	8343 (92.1)
	716 (7.9)
	-
	-

	
	Current
	2924 (92.1)
	252 (7.9)
	1.00 (0.86-1.17, p=0.956)
	0.95 (0.81-1.13, p=0.583)

	
	Ex-smoker (< 6 weeks)
	209 (90.9)
	21 (9.1)
	1.17 (0.74-1.85, p=0.497)
	1.13 (0.68-1.87, p=0.646)

	
	Ex-smoker (6 weeks - 1 year)
	351 (90.7)
	36 (9.3)
	1.20 (0.84-1.70, p=0.320)
	0.99 (0.68-1.46, p=0.972)

	
	Ex-smoker (>1 year)
	3137 (90.6)
	326 (9.4)
	1.21 (1.06-1.39, p=0.006)
	0.98 (0.84-1.15, p=0.818)

	Age
	18-40
	1735 (94.6)
	100 (5.4)
	0.39 (0.29-0.51, p<0.001)
	1.02 (0.73-1.43, p=0.894)

	
	41-60
	5486 (93.6)
	372 (6.4)
	0.45 (0.37-0.56, p<0.001)
	0.84 (0.65-1.09, p=0.183)

	
	61-80
	6866 (90.2)
	748 (9.8)
	0.73 (0.60-0.89, p=0.002)
	0.96 (0.76-1.20, p=0.700)

	
	≥81
	877 (87.0)
	131 (13.0)
	-
	-

	Gender
	Male
	6701 (89.4)
	796 (10.6)
	-
	-

	
	Female
	8263 (93.7)
	555 (6.3)
	0.57 (0.50-0.63, p<0.001)
	0.75 (0.65-0.86, p<0.001)

	Body mass index (kg/m2)
	<18.5
	311 (86.1)
	50 (13.9)
	-
	-

	
	18.5-24.9
	4928 (90.8)
	499 (9.2)
	0.63 (0.46-0.86, p=0.004)
	0.78 (0.55-1.11, p=0.164)

	
	25-29.9
	5345 (92.2)
	450 (7.8)
	0.52 (0.38-0.72, p<0.001)
	0.65 (0.45-0.93, p=0.018)

	
	≥30.0
	3885 (92.7)
	306 (7.3)
	0.49 (0.36-0.68, p<0.001)
	0.67 (0.47-0.96, p=0.031)

	ASA physical status
	I
	2172 (96.1)
	88 (3.9)
	-
	-

	
	II
	8181 (93.1)
	606 (6.9)
	1.83 (1.45-2.30, p<0.001)
	1.15 (0.89-1.49, p=0.287)

	
	III
	4080 (87.9)
	563 (12.1)
	3.41 (2.70-4.29, p<0.001)
	1.43 (1.08-1.90, p=0.012)

	
	IV-V
	257 (78.1)
	72 (21.9)
	6.91 (4.94-9.69, p<0.001)
	2.11 (1.39-3.18, p<0.001)

	Clinical frailty
	1-3
	11895 (92.6)
	952 (7.4)
	-
	-

	
	4-6
	1767 (87.3)
	258 (12.7)
	1.82 (1.58-2.11, p<0.001)
	1.26 (1.06-1.49, p=0.009)

	
	7-9
	71 (74.7)
	24 (25.3)
	4.22 (2.65-6.74, p<0.001)
	2.30 (1.33-3.97, p=0.003)

	Number of comorbidities
	None
	3752 (96.2)
	147 (3.8)
	-
	-

	
	1
	4717 (92.0)
	408 (8.0)
	2.21 (1.82-2.68, p<0.001)
	1.27 (1.01-1.60, p=0.040)

	
	2+
	6485 (89.1)
	796 (10.9)
	3.13 (2.62-3.75, p<0.001)
	1.36 (1.07-1.73, p=0.012)

	Operative indication
	Benign
	7888 (94.2)
	482 (5.8)
	-
	-

	
	Malignant
	7060 (89.1)
	868 (10.9)
	2.01 (1.79-2.26, p<0.001)
	1.45 (1.25-1.68, p<0.001)

	Operative approach
	Minimally-invasive
	9037 (94.3)
	545 (5.7)
	-
	-

	
	Open
	5925 (88.0)
	806 (12.0)
	2.26 (2.01-2.53, p<0.001)
	1.95 (1.70-2.22, p<0.001)

	Wound contamination
	Clean
	6724 (93.9)
	433 (6.1)
	-
	-

	
	Clean-Contaminated
	7723 (90.3)
	833 (9.7)
	1.67 (1.48-1.89, p<0.001)
	1.37 (1.19-1.58, p<0.001)

	
	Contaminated/Dirty
	491 (85.7)
	82 (14.3)
	2.59 (2.01-3.34, p<0.001)
	1.74 (1.30-2.32, p<0.001)

	Operative specialty
	GI and Liver
	10180 (90.7)
	1039 (9.3)
	-
	-

	
	Gynaecology
	2681 (96.6)
	95 (3.4)
	0.35 (0.28-0.43, p<0.001)
	0.57 (0.44-0.75, p<0.001)

	
	Urology
	1477 (94.1)
	93 (5.9)
	0.62 (0.50-0.77, p<0.001)
	0.59 (0.45-0.77, p<0.001)

	
	Other (Multivisceral or Vascular)
	626 (83.5)
	124 (16.5)
	1.94 (1.58-2.38, p<0.001)
	1.53 (1.19-1.95, p=0.001)



*This table shows the findings of multilevel models exploring association between the exposure (i.e., smoking status) and 30-day postoperative outcomes (i.e., Clavien-Dindo major complications). In this model, country and hospital were incorporated as random effects and the following variables identified as confounders as fixed effects: age, gender, body mass index, ASA physical status, clinical frailty, number of comorbidities, indication, operative approach, wound contamination, and operative specialty. 
[bookmark: _Toc191885124]Figure S1. Missing values map for the main explanatory variable and the dependent variables by the observations
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[bookmark: _Toc191885125]Table S6. Comparison between non-missing and missing baseline characteristics in the main dataset of patients undergoing major abdominal surgery
	Missing data analysis
	
	Not missing
	Missing
	Total
	p-value

	Total N (%)
	
	16327 (87.5)
	2324 (12.5)
	18651
	

	Age
	18-40
	1836 (11.2)
	284 (12.2)
	2120 (11.4)
	0.032

	
	41-60
	5862 (35.9)
	814 (35.0)
	6676 (35.8)
	

	
	61-80
	7619 (46.7)
	1051 (45.2)
	8670 (46.5)
	

	
	≥81
	1010 (6.2)
	175 (7.5)
	1185 (6.4)
	

	Gender
	Male
	7505 (46.0)
	1032 (44.4)
	8537 (45.8)
	0.164

	
	Female
	8822 (54.0)
	1292 (55.6)
	10114 (54.2)
	

	Body mass index (kg/m2)
	<18.5
	361 (2.2)
	38 (1.6)
	399 (2.1)
	0.063

	
	18.5-24.9
	5431 (33.3)
	721 (31.0)
	6152 (33.0)
	

	
	25-29.9
	5803 (35.5)
	667 (28.7)
	6470 (34.7)
	

	
	≥30.0
	4191 (25.7)
	520 (22.4)
	4711 (25.3)
	

	
	(Missing)
	541 (3.3)
	378 (16.3)
	919 (4.9)
	

	ASA physical status
	I
	2262 (14.1)
	429 (19.0)
	2691 (14.7)
	<0.001

	
	II
	8793 (54.8)
	1171 (51.9)
	9964 (54.5)
	

	
	III
	4647 (29.0)
	612 (27.1)
	5259 (28.8)
	

	
	IV-V
	329 (2.1)
	45 (2.0)
	374 (2.0)
	

	Clinical frailty
	1-3
	12856 (85.8)
	1702 (84.8)
	14558 (85.7)
	0.425

	
	4-6
	2026 (13.5)
	293 (14.6)
	2319 (13.7)
	

	
	7-9
	96 (0.6)
	13 (0.6)
	109 (0.6)
	

	Number of comorbidities
	None
	3903 (23.9)
	592 (25.5)
	4495 (24.1)
	0.203

	
	1
	5127 (31.4)
	728 (31.3)
	5855 (31.4)
	

	
	2+
	7287 (44.6)
	1001 (43.1)
	8288 (44.4)
	

	
	(Missing)
	10 (0.1)
	3 (0.1)
	13 (0.1)
	

	Indication
	Benign
	8376 (51.3)
	1267 (54.5)
	9643 (51.7)
	0.005

	
	Malignant
	7934 (48.6)
	1057 (45.5)
	8991 (48.2)
	

	
	(Missing)
	17 (0.1)
	0 (0.0)
	17 (0.1)
	

	Operative approach
	Minimally-invasive
	9586 (58.7)
	1426 (61.4)
	11012 (59.0)
	0.016

	
	Open
	6739 (41.3)
	898 (38.6)
	7637 (40.9)
	

	
	(Missing)
	2 (0.0)
	0 (0.0)
	2 (0.0)
	

	Wound contamination
	Clean
	7160 (43.9)
	1140 (49.1)
	8300 (44.5)
	<0.001

	
	Clean-Contaminated
	8560 (52.4)
	1091 (46.9)
	9651 (51.7)
	

	
	Contaminated/Dirty
	578 (3.5)
	91 (3.9)
	669 (3.6)
	

	
	(Missing)
	29 (0.2)
	2 (0.1)
	31 (0.2)
	

	Operative specialty
	GI and Liver
	11229 (68.8)
	1603 (69.0)
	12832 (68.8)
	<0.001

	
	Gynaecology
	2777 (17.0)
	445 (19.1)
	3222 (17.3)
	

	
	Urology
	1570 (9.6)
	207 (8.9)
	1777 (9.5)
	

	
	Other (Multivisceral or Vascular)
	751 (4.6)
	69 (3.0)
	820 (4.4)
	

	Any complications
	No
	10641 (65.2)
	1592 (68.5)
	12233 (65.6)
	0.002

	
	Yes
	5686 (34.8)
	732 (31.5)
	6418 (34.4)
	

	Major complications
	No
	14964 (91.7)
	2138 (92.0)
	17102 (91.7)
	0.586

	
	Yes
	1351 (8.3)
	184 (7.9)
	1535 (8.2)
	

	
	(Missing)
	12 (0.1)
	2 (0.1)
	14 (0.1)
	





[bookmark: _Toc191885126]Figure S2. Multilevel logistic regression between smoking status and postoperative overall complications adjusted for confounders after multiple imputation for missing data, in patients undergoing elective abdominal surgery [image: A screenshot of a graph
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*This table shows the findings of multilevel models exploring association between the exposure (i.e., smoking status) and 30-day postoperative outcomes (i.e., Clavien-Dindo overall complications). In this model, country and hospital were incorporated as random effects and the following variables identified as confounders as fixed effects: age, gender, body mass index, ASA physical status, clinical frailty, number of comorbidities, indication, operative approach, wound contamination, and operative specialty. 
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Description automatically generated with medium confidence]Figure S3. Multilevel logistic regression between smoking status and postoperative major complications adjusted for confounders after multiple imputation for missing data

*This table shows the findings of multilevel models exploring association between the exposure (i.e., smoking status) and 30-day postoperative outcomes (i.e., Clavien-Dindo major complications). In this model, country and hospital were incorporated as random effects and the following variables identified as confounders as fixed effects: age, gender, body mass index, ASA physical status, clinical frailty, number of comorbidities, indication, operative approach, wound contamination, and operative specialty. 

[bookmark: _Toc191885128]Appendix A. STROBE Statement; checklist of items that should be included in reports of observational studies

	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item No.
	Recommendation
	Page 
No.

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	2-3

	[bookmark: bold7][bookmark: italic8]Introduction

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	6

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	6-7

	[bookmark: bold11][bookmark: italic12]Methods

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	8

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	8

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	8

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	9-10

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	8

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	10-11

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	10


[bookmark: bold22][bookmark: italic22]
	[bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	
	10-11

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	
	10-11

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions
	
	10-11

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	
	10-11

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	
	NA

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	
	10-11

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	
	12

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	
	12

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	
	12

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	
	12

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	
	12

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	
	12

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	
	12-13

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	
	

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	
	12-13

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized
	
	12-13

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	
	12-13


[bookmark: italic43][bookmark: bold44]
	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	
	13

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	
	14

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	
	16-17

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	
	14-16

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	
	17-18

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	
	11



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.


[bookmark: _Toc191885129]Appendix B. CASCADE cohort study

The CASCADE cohort study included consecutive adult patients (aged  18 years) undergoing major abdominal surgeries across five surgical disciplines (abdominal and/or pelvic visceral resection; formation or reversal of stoma; open vascular surgery, anterior abdominal wall hernia repair; or transplant surgery) and through any surgical approach. Eligible patients were identified by local collaborators at each participating hospital during five data collection periods from 24 January to 3 April 2022. Hospitals performing elective and/or emergency major abdominal surgery in the UK, Republic of Ireland and Europe were eligible to enrol in the study. Recruitment of hospitals was primarily through the STARSurg1 and EuroSurg collaborative group network, alongside open invitation through national scientific societies, individual contacts, and social media. Researchers (doctors, medical students and clinical research staff) in eligible hospitals were asked to form teams to prospectively enrol consecutive patients in up to seven, non-overlapping, pre-defined 14-day patient-inclusion periods between 24th January 2022 and 1st May 2022. Routine, anonymised data, with no change to clinical care pathways, was collected. 

Adult patients (≥18 years) who underwent major abdominal surgery (procedures as defined by StEP-COMPAC definitions2 were eligible. Trauma, planned day-case procedures, and procedures without an abdominal incision were not eligible for inclusion. Patients were identified at the time of operation and were followed up until their death or 30 days postoperatively, whichever came first. All data was stored in a secure database on the Research Electronic Data Capture (REDCap) web application3 hosted by the University of Birmingham (Birmingham, UK) and only data collection periods with >95% data completeness were accepted for pooled analysis.
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