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Table S1. Definitions of 12 cancers diagnosis in UK Biobank
	Disease
	ICD-9
	ICD-10

	Mouth and Throat
	1400, 1401, 1403–1406, 1408–1416, 1418–1422, 1428–1431, 1438–1441, 1448–1456, 1458–1473, 1478–1483, 1488–1491, 1498, 1499
	C000–C006, C008, C009, C01, C020–C024, C028–C031, C039–C041, C048–C052, C058–C062, C068, C069, C07, C080, C081, C088–C091, C098–C104, C108–C113, C118, C119, C12, C130–C132, C138–C140, C142, C148

	Larynx
	1610 –1613, 1618, 1619
	C320–C323, C328, C329

	Esophagus
	1500–1505, 1508, 1509, 2301
	C150–C155, C158, C159, D001

	Lung, Bronchus and Trachea
	1622–1624, 1625, 1628, 1629, 2312
	C340–C343, C348, C349, D022

	Stomach
	1510–1516, 1518, 1519, 2302
	C160, C162–C166, C168, C169, D002

	Liver
	1550–1552, 2308
	C220–C224, C227, C229, D01500

	Kidney and Renal Pelvis
	1890, 1891
	C64, C65, D09101, D09102

	Pancreas
	1570–1574, 1578, 1579
	C250–C254, C257–C259, D01701

	Colon and Rectum
	2303, 2304, 1530–1541
	C180–C189, C19, C20, D010, D011, D012

	Urinary Bladder
	1880–1889, 2337
	C670, C671, C672, C673, C674, C675, C676, C677, C678, C679, D090

	Uterine Cervix
	1800, 1801, 1808, 1809, 2331
	C530, C531, C538, C539, D060, D061, D067, D069

	Acute Myeloid Leukemia
	2050
	C920





	Field ID
	Description
	Notes

	20160
	Ever smoked
	Individual classed as Ever smoker if Current tobacco smoking= most days or occasionally OR Past tobacco smoking= most days or occasionally or tried once or twice.
Individual were classed as Never smoker if Current tobacco smoking= no AND Past tobacco smoking= never.

	20161
	Pack years of smoking
	Number of cigarettes per day / 20 * (Age stopped smoking - Age start smoking)

	20116
	Smoking status
	This field summarises the current/past smoking status of the participant.

	1239
	Current tobacco smoking
	Do you smoke tobacco now?

	1249
	Past tobacco smoking
	In the past, how often have you smoked tobacco?

	3436
	Age started smoking in current smokers
	How old were you when you first started smoking on most days?

	3456
	Number of cigarettes currently smoked daily (current cigarette smokers)
	About how many cigarettes do you smoke on average each day?


	6194
	Age stopped smoking cigarettes (current cigar/pipe or previous cigarette smoker)
	How old were you when you last smoked cigarettes on most days?

	6183
	Number of cigarettes previously smoked daily (current cigar/pipe smokers)
	About how many cigarettes did you smoke on average each day?
Count the total number of cigarettes (including both hand-rolled and manufactured cigarettes if both were smoked) 
For hand-rolled cigarettes:
- One ounce of tobacco makes about 30 cigarettes
- One gram of tobacco makes about 1 cigarette

	2867
	Age started smoking in former smokers
	How old were you when you first started smoking on most days?

	2877
	Type of tobacco previously smoked
	What type of tobacco did you usually smoke?
If you smoked both hand-rolled and manufactured cigarettes select the one that you smoked more of.

	2887
	Number of cigarettes previously smoked daily
	About how many cigarettes did you smoke on average each day?
Count the total number of cigarettes (including both hand-rolled and manufactured cigarettes if both were smoked)
For hand-rolled cigarettes:
- One ounce of tobacco makes about 30 cigarettes
- One gram of tobacco makes about 1 cigarette

	2897
	Age stopped smoking
	How old were you when you last smoked on most days?

	1269
	Exposure to tobacco smoke at home
	At home, about how many hours per WEEK are you exposed to other people's tobacco smoke?

	1279
	Exposure to tobacco smoke outside home
	Outside of your home, about how many hours per WEEK are you exposed to other people's tobacco smoke?

	31
	Sex
	Baseline information

	34
	Year of birth
	Baseline information

	52
	Month of birth
	Baseline information

	21000
	Ethnic background
	Baseline information

	21001
	Body mass index (BMI)
	BMI value here is constructed from height and weight measured during the initial Assessment Centre visit.

	1558
	Alcohol intake frequency.
	About how often do you drink alcohol?

	738
	Average total household income before tax
	What is the average total income before tax received by your HOUSEHOLD?

	6138
	Qualifications
	Which of the following qualifications do you have?

	6142
	Current employment status
	Which of the following describes your current situation?

	22036
	At or above moderate/vigorous/walking recommendation
	Indicates whether a person met the 2017 UK Physical activity guidelines of 150 minutes of walking or moderate activity per week or 75 minutes of vigorous activity.


Table S2. Sources of information for included variables in the UK Biobank


Table S3. Serving size and coding of intake for each touchscreen food items/food groups
	Food groups
	Food items
	Field IDs
	Amount per serving
	Coding

	Red meat
	Beef
	1369 (beef/week)
	Once/week
	‘Never’ = 0, ‘Less than once a week’ = 0.5, ‘Once a week’ = 1, ‘2-4 times a week’ = 3, ‘5-6 times a week’ = 5.5, ‘Once or more daily’ = 7

	
	Lamb/mutton
	1379 (lamb or mutton/week)
	Once/week
	‘Never’ = 0, ‘Less than once a week’ = 0.5, ‘Once a week’ = 1, ‘2-4 times a week’ = 3, ‘5-6 times a week’ = 5.5, ‘Once or more daily’ = 7

	
	Pork
	1389 (pork/week)
	Once/week
	‘Never’ = 0, ‘Less than once a week’ = 0.5, ‘Once a week’ = 1, ‘2-4 times a week’ = 3, ‘5-6 times a week’ = 5.5, ‘Once or more daily’ = 7

	Processed meat
	Processed meat
	1349 (processed meat/week or daily)
	Once/week
	‘Never’ = 0, ‘Less than once a week’ = 0.5, ‘Once a week’ = 1, ‘2-4 times a week’ = 3, ‘5-6 times a week’ = 5.5, ‘Once or more daily’ = 7

	Total fish
	Oily fish
	1329 (oily fish/week)
	Once/week
	‘Never’ = 0, ‘Less than once a week’ = 0.5, ‘Once a week’ = 1, ‘2-4 times a week’ = 3, ‘5-6 times a week’ = 5.5, ‘Once or more daily’ = 7

	
	Non-oily fish
	1339 (non-oily fish/week)
	Once/week
	‘Never’ = 0, ‘Less than once a week’ = 0.5, ‘Once a week’ = 1, ‘2-4 times a week’ = 3, ‘5-6 times a week’ = 5.5, ‘Once or more daily’ = 7

	Total fruit
	Fresh fruit
	1309 (pieces fresh fruit/day)
	1 piece
	‘Less than one’ = 0.5

	
	Dried fruit
	1319 (pieces dried fruit/day)
	2 pieces
	‘Less than one’ = 0.5

	Total vegetables
	Cooked vegetables
	1289 (tablespoons cooked vegetables/day)
	2 heaped tablespoons
	‘Less than one’ = 0.5

	
	Salad/raw vegetables
	1299 (tablespoons salad/raw vegetables/day)
	2 heaped tablespoons
	‘Less than one’ = 0.5

	Whole grains
	Whole meal/wholegrain bread
	1438-1 slice/week
	1 slice/day
	‘Less than one’ = 0.5

	
	Bran/oat/muesli cereal
	1458-1 bowl/week
	1 bowl/day
	‘Less than one’ = 0.5

	Refined grains
	White, brown, other bread
	1438-1 slice/week
	1 slice/day
	‘Less than one’ = 0.5

	
	Biscuits, other cereals
	1458-1 bowl/week
	1 bowl/day
	‘Less than one’ = 0.5



	Healthy diet score factors
	Intake goal
	Field IDs
	Amount per serving

	Total fruits
	≥4 servings/day
	1309 (pieces fresh fruit/day)
1319 (pieces dried fruit/day)
	1309–1 piece
1319–2 pieces

	Total vegetables
	≥4 servings/day
	1289 (tablespoons cooked vegetables/day) 
1299 (salad/raw vegetables/day)
	2 heaped tablespoons

	Total fish
	≥2 servings/week
	1329 (oily fish/week)
1339 (non-oily fish/week)
	Once/week

	Processed meats
	≤1 servings/week
	1349 (processed meat/week or daily)
	Once/week

	Red meat
	≤1.5 servings/week
	1369 (beef/week)
1379 (lamb or mutton/week)
1389 (pork/week)
	Once/week

	Whole grains
	≥3 servings/day
	1438, 1448 (whole meal/wholegrain bread slices/week)
1458, 1468 (bran/oat/muesli cereal bowls/week)
	1438/1448–1 slice/day, 1458/1468–1 bowl/day

	Refined grains
	≤1.5 servings/day
	1438, 1448 (white, brown, other bread slices/week)
1458, 1468 (biscuits, other cereals/week)
	1438/1448–1 slice/day, 1458/1468–1 bowl/day


Table S4. Healthy diet score definition in UK Biobank


Table S5. AIC parameter and optimal model selection for 12 cancers
	Crude Model
	Model (G)
	[bookmark: OLE_LINK13]-2 Log Likelihood
	AIC
	LRT 2 (vs M0)
	LRT P-value (vs M0)
	β
	μ1
	μ2
	μ3
	μ4

	Mouth and Throat
	G0
	961.2
	965.2
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	897.4
	
	
	　
	　
	　
	　
	　

	
	G2
	881.7
	893.9
	79.49
	
	0.966 
	-1.754 
	0.363 
	-1.045 
	0.170 

	
	G3
	
	897.3
	
	
	　
	　
	　
	　
	　

	
	G4
	
	900.0
	
	
	　
	　
	　
	　
	　

	Larynx
	G0
	439.3
	443.3
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	429.8
	
	
	　
	　
	　
	　
	　

	
	G2
	
	433.4
	
	
	　
	　
	　
	　
	　

	
	G3
	
	432.8
	
	
	　
	　
	　
	　
	　

	
	G4
	416.9
	429.0
	22.40
	
	1.008 
	-0.050 
	0.001 
	-0.090 
	0.002 

	Esophagus
	G0
	1066.33
	1070.3
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	1066.5
	
	
	　
	　
	　
	　
	　

	
	G2
	1043.79
	1055.9
	22.54
	
	0.065 
	-0.105 
	0.064 
	-0.662 
	0.221 

	
	G3
	
	1058.4
	
	
	　
	　
	　
	　
	　

	
	G4
	
	1061.8
	
	
	　
	　
	　
	　
	　

	Lung, Bronchus and Trachea
	G0
	2482.80
	2486.8
	Ref
	<0.001
	
	
	
	
	

	
	G1
	2110.54
	2118.6
	372.25
	
	0.679 
	-0.141 
	-0.327 
	　
	　

	
	G2
	
	2119.5
	
	
	　
	　
	　
	　
	　

	
	G3
	
	2120.9
	
	
	　
	　
	　
	　
	　

	
	G4
	
	2131.7
	
	
	　
	　
	　
	　
	　

	Stomach
	G0
	891.68
	895.7
	Ref
	0.036
	
	
	
	
	

	
	G1
	
	897.5
	
	
	　
	　
	　
	　
	　

	
	G2
	881.40
	893.5
	10.28
	
	0.275 
	-0.920 
	0.134 
	-0.561 
	0.203 

	
	G3
	
	894.4
	
	
	　
	　
	　
	　
	　

	
	G4
	
	896.1
	
	
	　
	　
	　
	　
	　

	Liver
	G0
	824.12
	828.1
	Ref
	0.005
	
	
	
	
	

	
	G1
	
	823.2
	
	
	　
	　
	　
	　
	　

	
	G2
	
	825.4
	
	
	　
	　
	　
	　
	　

	
	G3
	
	824.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	809.31
	821.4
	14.81
	
	0.008 
	0.087 
	-0.001 
	0.012 
	0.001 

	Kidney and Renal Pelvis
	G0
	1108.60
	
	Ref
	0.005
	
	
	
	
	

	
	G1
	
	1114.6
	
	
	　
	　
	　
	　
	　

	
	G2
	1093.65
	1105.8
	14.95
	
	0.003 
	2.066 
	-0.388 
	-0.804 
	0.282 

	
	G3
	
	1108.2
	
	
	　
	　
	　
	　
	　

	
	G4
	
	1108.7
	
	
	　
	　
	　
	　
	　

	Pancreas
	G0
	972.83
	978.8
	Ref
	0.011
	
	
	
	
	

	
	G1
	
	979.3
	
	
	　
	　
	　
	　
	　

	
	G2
	
	978.3
	
	
	　
	　
	　
	　
	　

	
	G3
	
	976.1
	
	
	　
	　
	　
	　
	　

	
	G4
	959.78
	971.9
	13.05
	
	0.028 
	0.032 
	-0.001 
	-0.075 
	0.003 

	Colon and Rectum
	G0
	2070.12
	2074.1
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	1969.1
	
	
	　
	　
	　
	　
	　

	
	G2
	
	1967.8
	
	
	　
	　
	　
	　
	　

	
	G3
	
	1961.1
	
	
	　
	　
	　
	　
	　

	
	G4
	1948.80
	1960.9
	121.33
	
	0.024 
	-0.038 
	0.000 
	0.048 
	0.000 

	Urinary Bladder
	G0
	1641.61
	1645.6
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	1609.7
	
	
	　
	　
	　
	　
	　

	
	G2
	1550.34
	1562.4
	91.28
	
	0.196 
	-0.571 
	0.062 
	-0.764 
	0.299 

	
	G3
	
	1573.0
	
	
	　
	　
	　
	　
	　

	
	G4
	
	1574.4
	
	
	　
	　
	　
	　
	　

	Uterine Cervix
	G0
	549.09
	553.1
	Ref
	<0.001
	
	
	
	
	

	
	G1
	531.55
	539.6
	17.54
	
	0.012 
	0.376 
	-29.793 
	　
	　

	
	G2
	
	542.5
	
	
	　
	　
	　
	　
	　

	
	G3
	
	542.4
	
	
	　
	　
	　
	　
	　

	
	G4
	
	542.1
	
	
	　
	　
	　
	　
	　

	Acute Myeloid Leukemia
	G0
	562.30
	566.3
	Ref
	0.003
	
	
	
	
	

	
	G1
	550.57
	558.6
	11.72
	
	0.006 
	0.063 
	0.621 
	　
	　

	
	G2
	
	561.9
	
	
	　
	　
	　
	　
	　

	
	G3
	
	560.5
	
	
	　
	　
	　
	　
	　

	
	G4
	
	559.5
	
	
	　
	　
	　
	　
	　

	Model1
	
	
	
	
	
	　
	　
	　
	　
	　

	Mouth and Throat
	G0
	3281．20
	3317.3
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	3245.0 
	
	
	
	
	
	　
	　

	
	G2
	3200.39
	3244.4 
	80.61
	
	0.261
	-1.963
	0.381
	-0.848
	0.075

	
	G3
	
	3246.1 
	
	
	
	
	
	
	

	
	G4
	
	3249.0 
	
	
	
	
	
	
	

	Larynx
	G0
	1172.21
	1208.1
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	1179.8 
	
	
	
	
	
	
	

	
	G2
	
	1181.8 
	
	
	
	
	
	
	

	
	G3
	
	1180.4 
	
	
	
	
	
	
	

	
	G4
	1133.64
	1177.7 
	38.36
	
	1.043 
	-0.075 
	0.001 
	-0.069 
	0.000 

	Esophagus
	G0
	3212.10
	3248.1
	Ref
	0.003
	
	
	
	
	

	
	G1
	3200.27
	3240.3 
	11.73
	
	0.029 
	0.222 
	-0.236 
	　
	　

	
	G2
	
	3242.1 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	3243.2 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	3245.6 
	
	
	　
	　
	　
	　
	　

	Lung, Bronchus and Trachea
	G0
	8905
	8941.3
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	8311.8 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	8305.6 
	
	
	　
	　
	　
	　
	　

	
	G3
	8254.55
	8298.6 
	650.45
	
	0.821 
	-0.294 
	0.011 
	-0.263 
	-0.030 

	
	G4
	
	8311.3 
	
	
	　
	　
	　
	　
	　

	Stomach
	G0
	2680
	2716
	Ref
	0.005
	
	
	
	
	

	
	G1
	2669.41
	2709.5 
	10.59
	
	0.119 
	-0.337 
	-0.245 
	　
	　

	
	G2
	
	2712.8 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	2713.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	2714.6 
	
	
	　
	　
	　
	　
	　

	Liver
	G0
	2442
	2478
	Ref
	0.935
	
	
	
	
	

	
	G1
	2441.87
	2481.9 
	0.13
	
	0.015 
	0.163 
	-0.056 
	　
	　

	
	G2
	
	2485.9 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	2486.3 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	2482.9 
	
	
	　
	　
	　
	　
	　

	Kidney and Renal Pelvis
	G0
	3674
	3710
	Ref
	<0.001
	
	
	
	
	

	
	G1
	3655.65
	3695.7 
	18.35
	
	0.065 
	-0.283 
	-0.478 
	　
	　

	
	G2
	
	3697.6 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	3707.6 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	3701.1 
	
	
	　
	　
	　
	　
	　

	Pancreas
	G0
	3388
	3424
	Ref
	<0.001
	
	
	
	
	

	
	G1
	3365.54
	3409.5 
	22.46
	
	0.076 
	-0.256 
	-0.505 
	　
	　

	
	G2
	
	3409.5 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	3409.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	3409.4 
	
	
	　
	　
	　
	　
	　

	Colon and Rectum
	G0
	8483
	8519
	Ref
	0.083
	
	
	
	
	

	
	G1
	
	8519.1 
	
	
	　
	　
	　
	　
	　

	
	G2
	8474.8
	8518.8 
	8.22
	
	0.025 
	-0.857 
	0.131 
	0.756 
	-0.184 

	
	G3
	
	8520.3 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	8522.1 
	
	
	　
	　
	　
	　
	　

	Urinary Bladder
	G0
	5500
	5536
	Ref
	<0.001
	
	
	
	
	

	
	G1
	5485.03
	5518.0
	14.96
	
	0.142 
	-0.431 
	-0.097 
	　
	　

	
	G2
	
	5518.5 
	
	
	
	 
	 
	
	 

	
	G3
	
	5523.4 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5530.6 
	
	
	　
	　
	　
	　
	　

	Uterine Cervix
	G0
	1345
	1379
	Ref
	0.004
	
	
	
	
	

	
	G1
	1334.19
	1372.3 
	10.81
	
	0.013 
	0.345 
	-24.040 
	　
	　

	Acute Myeloid Leukemia
	G0
	1409
	1445
	Ref
	0.46
	
	
	
	
	

	
	G1
	1407.47
	1447.5 
	1.53
	
	0.002 
	0.435 
	0.224 
	　
	　

	
	G2
	
	1459.9 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	1460.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	1460.6 
	
	
	　
	　
	　
	　
	　

	Model2
	
	
	
	
	
	　
	　
	　
	　
	　

	Mouth and Throat
	G0
	5015
	5063
	Ref
	<0.001
	
	
	
	
	

	
	G1
	4944.98
	4997.0 
	70.02
	
	0.037 
	0.340 
	-0.634 
	　
	　

	
	G2
	
	4997.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	4998.8 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5001.9 
	
	
	　
	　
	　
	　
	　

	Larynx
	G0
	1572
	1620
	Ref
	<0.001
	
	
	
	
	

	
	G1
	
	1597.4 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	1599.2 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	1598.3 
	
	
	　
	　
	　
	　
	　

	
	G4
	1539.47
	1595.5 
	32.53
	
	0.853 
	-0.079 
	0.001 
	-0.052 
	0.000 

	Esophagus
	G0
	5188
	5236
	Ref
	0.016
	
	
	
	
	

	
	G1
	5179.79
	5231.8 
	8.21
	
	0.027 
	0.192 
	-0.208 
	　
	　

	
	G2
	
	5233.8 
	
	
	
	
	
	
	

	
	G3
	
	5234.9 
	
	
	
	
	
	
	

	
	G4
	
	5236.8 
	
	
	
	
	
	
	

	Lung, Bronchus and Trachea
	G0
	15017
	15065
	Ref
	<0.001

	
	
	
	
	

	
	G1
	
	14519.0 
	
	
	
	
	
	
	

	
	G2
	
	14513.0 
	
	
	
	
	
	
	

	
	G3
	14450.52
	14507.0 
	566.48
	
	0.751 
	-0.297 
	0.009 
	-0.235 
	-0.031 

	
	G4
	
	14518.0 
	
	
	　
	　
	　
	　
	　

	Stomach
	G0
	4205
	4253
	Ref
	0.010
	
	
	
	
	

	
	G1
	4195.90
	4247.9 
	9.10
	
	0.109 
	-0.369 
	-0.217 
	　
	　

	
	G2
	
	4251.4 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	4252.3 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	4252.8 
	
	
	　
	　
	　
	　
	　

	Liver
	G0
	3745
	3793
	Ref
	0.906
	
	
	
	
	

	
	G1
	3744.80
	3796.8 
	0.20
	
	0.012 
	0.152 
	-0.013 
	　
	　

	
	G2
	
	3800.8 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	3802.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	3797.7 
	
	
	　
	　
	　
	　
	　

	Kidney and Renal Pelvis
	G0
	5816
	5864
	Ref
	<0.001
	
	
	
	
	

	
	G1
	5798.42
	5850.5 
	17.58
	
	0.061 
	-0.281 
	-0.490 
	　
	　

	
	G2
	
	5852.4 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	5854.5 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5856.0 
	
	
	　
	　
	　
	　
	　

	Pancreas
	G0
	5246
	5294
	Ref
	<0.001
	
	
	
	
	

	
	G1
	5226.78
	5278.8 
	19.22
	
	0.070 
	-0.270 
	-0.507 
	　
	　

	
	G2
	
	5282.8 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	5282.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5282.4 
	
	
	　
	　
	　
	　
	　

	Colon and Rectum
	G0
	14672
	14720
	Ref
	0.072
	
	
	
	
	

	
	G1
	
	14720.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	14663.39
	14719.0 
	8.60
	
	0.025 
	-0.869 
	0.132 
	0.783 
	-0.189 

	
	G3
	
	14722.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	14722.0 
	
	
	　
	　
	　
	　
	　

	Urinary Bladder
	G0
	8919
	8967
	Ref
	<0.001
	
	
	
	
	

	
	G1
	8904.74
	8950.0
	14.26
	
	0.134 
	-0.432 
	-0.090 
	　
	　

	
	G2
	
	8950.6 
	
	
	
	
	
	
	

	
	G3
	
	8955.3 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	8962.4 
	
	
	　
	　
	　
	　
	　

	Uterine Cervix
	G0
	1220
	1270
	Ref
	0.005
	
	
	
	
	

	
	G1
	1209.56
	1259.57
	10.43
	
	0.014 
	0.215 
	-1.383 
	　
	　

	Acute Myeloid Leukemia
	G0
	2102
	2150
	Ref
	0.425
	
	
	
	
	

	
	G1
	2100.29
	2152.3 
	1.71
	
	0.001 
	0.546 
	0.245 
	　
	　

	
	G4
	
	2154.9 
	
	
	　
	　
	　
	　
	　

	Model3
	
	
	
	
	
	　
	　
	　
	　
	　

	Mouth and Throat
	G1
	
	6084.6 
	
	
	0.037 
	0.333 
	-0.628 
	　
	　

	
	G2
	
	6085.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6086.4 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6089.4 
	
	
	　
	　
	　
	　
	　

	Larynx
	G1
	
	1873.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	1874.8 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	1874.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	1871.5 
	
	
	0.820 
	-0.079 
	0.001 
	-0.048 
	0.000 

	Esophagus
	G1
	
	6378.0 
	
	
	0.027 
	0.188 
	-0.205 
	　
	　

	
	G2
	
	6380.3 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6381.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6382.8 
	
	
	　
	　
	　
	　
	　

	Lung, Bronchus and Trachea
	G1
	
	18582.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	18576.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	18570.0 
	
	
	0.742 
	-0.296 
	0.009 
	-0.228 
	-0.031 

	
	G4
	
	18581.0 
	
	
	　
	　
	　
	　
	　

	Stomach
	G1
	
	5229.5 
	
	
	0.108 
	-0.367 
	-0.218 
	　
	　

	
	G2
	
	5233.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	5233.7 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5234.5 
	
	
	　
	　
	　
	　
	　

	Liver
	G1
	
	4633.9 
	
	
	0.012 
	0.148 
	-0.011 
	　
	　

	
	G2
	
	4637.9 
	
	
	
	
	
	
	

	
	G3
	
	4639.0 
	
	
	
	
	
	
	

	
	G4
	
	4634.8 
	
	
	
	
	
	
	

	Kidney and Renal Pelvis
	G1
	
	7329.4 
	
	
	0.061 
	-0.288 
	-0.485 
	　
	　

	
	G2
	
	7331.3 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	7333.4 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	7334.8 
	
	
	　
	　
	　
	　
	　

	Pancreas
	G1
	
	6423.9 
	
	
	0.070 
	-0.272 
	-0.507 
	　
	　

	
	G2
	
	6427.9 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6427.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6427.5 
	
	
	　
	　
	　
	　
	　

	Colon and Rectum
	G1
	
	18929.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	18928.0 
	
	
	0.025 
	-0.886 
	0.135 
	0.780 
	-0.187 

	
	G3
	
	18931.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	18932.0 
	
	
	　
	　
	　
	　
	　

	Urinary Bladder
	G1
	
	11112.0 
	
	
	0.135 
	-0.435 
	-0.088 
	　
	　

	
	G2
	
	11112.9 
	
	
	
	 
	 
	 
	 

	
	G3
	
	11117.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	11125.0 
	
	
	　
	　
	　
	　
	　

	Uterine Cervix
	G1
	
	2780.5 
	
	
	0.012 
	0.260 
	-1.109 
	　
	　

	Acute Myeloid Leukemia
	G1
	
	2649.2 
	
	
	0.002 
	0.434 
	0.263 
	　
	　

	
	G2
	
	2649.9 
	
	
	　
	　
	　
	　
	　

	Model 4
	
	
	
	
	
	　
	　
	　
	　
	　

	Mouth and Throat
	G1
	
	6105.1 
	
	
	0.038 
	0.314 
	-0.615 
	　
	　

	
	G2
	
	6105.3 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6107.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6109.9 
	
	
	　
	　
	　
	　
	　

	Larynx
	G1
	
	1916.3 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	1917.9 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	1917.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	1914.3 
	
	
	0.790 
	-0.084 
	0.001 
	-0.036 
	-0.001 

	Esophagus
	G1
	
	6485.5 
	
	
	0.026 
	0.180 
	-0.188 
	　
	　

	
	G2
	
	6487.7 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6488.7 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6490.1 
	
	
	　
	　
	　
	　
	　

	Lung, Bronchus and Trachea
	G1
	
	18899.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	18892.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	18886.0 
	
	
	0.754 
	-0.316 
	0.009 
	-0.215 
	-0.032 

	
	G4
	
	18896.0 
	
	
	　
	　
	　
	　
	　

	Stomach
	G1
	
	5268.9 
	
	
	0.107 
	-0.379 
	-0.204 
	　
	　

	
	G2
	
	5272.4 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	5273.2 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5273.9 
	
	
	　
	　
	　
	　
	　

	Liver
	G1
	
	4636.0 
	
	
	0.011 
	0.159 
	0.010 
	　
	　

	
	G2
	
	4640.1 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	4641.3 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	4636.9 
	
	
	　
	　
	　
	　
	　

	Kidney and Renal Pelvis
	G1
	
	7361.0 
	
	
	0.058 
	-0.269 
	-0.494 
	　
	　

	
	G2
	
	7363.1 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	7365.4 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	7366.6 
	
	
	　
	　
	　
	　
	　

	Pancreas
	G1
	
	6580.1 
	
	
	0.071 
	-0.272 
	-0.508 
	　
	　

	
	G2
	
	6584.1 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6583.4 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6583.7 
	
	
	　
	　
	　
	　
	　

	Colon and Rectum
	G1
	
	19386.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	19385.0 
	
	
	0.023 
	0.995 
	0.152 
	0.967 
	-0.226 

	
	G3
	
	19387.0 
	
	
	
	
	
	
	

	
	G4
	
	19388.0 
	
	
	
	
	
	
	

	Urinary Bladder
	G1
	
	11339.0
	
	
	0.136 
	-0.446 
	-0.079 
	
	

	
	G2
	
	11339.0 
	
	
	 
	
	 
	 
	 

	
	G3
	
	11344.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	11351.0 
	
	
	　
	　
	　
	　
	　

	Uterine Cervix
	G1
	
	2888.4 
	
	
	0.010 
	0.365 
	-23.687 
	　
	　

	Acute Myeloid Leukemia
	G1
	
	2668.7 
	
	
	0.002 
	0.494 
	0.233 
	　
	　

	
	G2
	
	2669.2 
	
	
	　
	　
	　
	　
	　

	Model5
	
	
	
	
	
	　
	　
	　
	　
	　

	Mouth and Throat
	G1
	
	7202.7 
	
	
	0.038 
	0.308 
	-0.611 
	　
	　

	
	G2
	
	7203.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	7204.7 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	7207.5 
	
	
	　
	　
	　
	　
	　

	Larynx
	G1
	
	2173.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	2174.6 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	2173.5 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	2171.2 
	
	
	0.773 
	-0.084 
	0.001 
	-0.034 
	-0.001 

	Esophagus
	G1
	
	7667.0 
	
	
	0.026 
	0.177 
	-0.185 
	　
	　

	
	G2
	
	7669.2 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	7670.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	7671.6 
	
	
	　
	　
	　
	　
	　

	Lung, Bronchus and Trachea
	G1
	
	22952.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	22945.0 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	22939.0 
	
	
	0.761 
	-0.323 
	0.009 
	-0.210 
	-0.032 

	
	G4
	
	22949.0 
	
	
	　
	　
	　
	　
	　

	Stomach
	G1
	
	6265.0 
	
	
	0.104 
	-0.371 
	-0.206 
	　
	　

	
	G2
	
	6268.5 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	6269.2 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	6269.9 
	
	
	　
	　
	　
	　
	　

	Liver
	G1
	
	5464.5 
	
	
	0.011 
	0.156 
	0.012 
	　
	　

	
	G2
	
	5468.5 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	5469.7 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	5465.1 
	
	
	　
	　
	　
	　
	　

	Kidney and Renal Pelvis
	G1
	
	8966.5 
	
	
	0.059 
	-0.276 
	-0.487 
	　
	　

	
	G2
	
	8968.8 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	8970.5 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	8972.0
	
	
	　
	　
	　
	　
	　

	Pancreas
	G1
	
	7790.8 
	
	
	0.072 
	-0.276 
	-0.509 
	　
	　

	
	G2
	
	7794.8 
	
	
	　
	　
	　
	　
	　

	
	G3
	
	7794.1 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	7794.5 
	
	
	　
	　
	　
	　
	　

	Colon and Rectum
	G1
	
	23921.0 
	
	
	　
	　
	　
	　
	　

	
	G2
	
	23920.0 
	
	
	0.023 
	-0.998 
	0.152 
	0.967 
	-0.224 

	
	G3
	
	23922.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	23924.0
	
	
	　
	　
	　
	　
	　

	Urinary Bladder
	G1
	
	13600.0 
	
	
	0.139 
	-0.455 
	-0.077 
	　
	　

	
	G2
	
	13600.6
	
	
	
	 
	 
	 
	 

	
	G3
	
	13605.0 
	
	
	　
	　
	　
	　
	　

	
	G4
	
	13611.0 
	
	
	　
	　
	　
	　
	　

	Uterine Cervix
	G1
	
	3455.9 
	
	
	0.010 
	0.363 
	-17.153 
	　
	　

	Acute Myeloid Leukemia
	G1
	
	3159.9 
	
	
	0.002 
	0.436 
	0.246 
	　
	　

	
	G2
	
	3160.4 
	
	
	
	
	
	
	


G0 =Base model (Fixed ERR per pack-year, no interaction terms)
G1=exp{μ1ln(n)+μ2ln(t)}
G2=exp{μ1ln(n)+μ2ln(n)2+μ3ln(t)+μ4ln(t)2}
G3=exp{μ1ln(n)+μ2n+μ3ln(t)+μ4t}
G4=exp{μ1n+μ2n2+μ3t+μ4t2}
Abbreviations: AIC, Akaike information criterion.

Table S6. General characteristics of the participants at baseline
	Characteristic
	Total n (%)
	Non-cancer control n (%)
	Case n (%)

	
	
	
	

	Median follow up years
	
	11.63
	4.93

	Age (years), mean ± SD
	56.99 ± 8.09
	56.85 ± 8.10
	61.34 ± 6.64

	< 45
	50,746 (10.33)
	50,331 (10.58)
	415 (2.72)

	45–50
	65,257 (13.29)
	64,496 (13.55)
	761 (4.99)

	50–55
	75,097 (15.29)
	73,631 (15.47)
	1,466 (9.61)

	55–60
	88,815 (18.09)
	86,298 (18.14)
	2,517 (16.5)

	60–65
	118,028 (24.04)
	113,381 (23.83)
	4,647 (30.47)

	≥65
	93,119 (18.96)
	87,673 (18.43)
	5,446 (35.71)

	Sex
	
	
	

	Women
	270,147 (55.01)
	263,687 (55.42)
	6,460 (42.36)

	Men
	220,915 (44.99)
	212,123 (44.58)
	8,792 (57.64)

	BMI (kg/m2)
	
	
	

	< 18.5
	2,583 (0.53)
	2,481 (0.52)
	102 (0.67)

	18.5–25
	159,945 (32.57)
	155,759 (32.74)
	4,186 (27.45)

	25–30
	207,121 (42.18)
	200,527 (42.14)
	6,594 (43.23)

	≥30
	118,881 (24.21)
	114,611 (24.09)
	4,270 (28.00)

	unknown
	2,532 (0.52)
	2,432 (0.51)
	100 (0.65)

	Ethnicity *
	
	
	

	Ethnicity 1
	462,873 (94.26)
	448,180 (94.19)
	14,693 (96.33)

	Ethnicity 2
	2,913 (0.59)
	2,837 (0.60)
	76 (0.50)

	Ethnicity 3
	9,678 (1.97)
	9,509 (2.00)
	169 (1.11)

	Ethnicity 4
	7,912 (1.61)
	7,786 (1.64)
	126 (0.83)

	Ethnicity 5
	1,559 (0.32)
	1,526 (0.32)
	33 (0.22)

	Ethnicity 6
	4,460 (0.91)
	4,359 (0.92)
	101 (0.66)

	Ethnicity 7
	1,667 (0.34)
	1,613 (0.34)
	54 (0.35)

	Socioeconomic status
	
	
	

	high
	121,985 (24.84)
	119,326 (25.08)
	2,659 (17.43)

	median
	119,638 (24.36)
	116,580 (24.50)
	3,058 (20.05)

	low
	113,619 (23.14)
	109,896 (23.10)
	3,723 (24.41)

	unknown
	135,820 (27.66)
	130,008 (27.32)
	5,812 (38.11)

	Alcohol consumption status
	
	
	

	never
	22,086 (4.50)
	21,507 (4.52)
	579 (3.80)

	previous
	17,619 (3.59)
	16,779 (3.53)
	840 (5.51)

	current
	450,814 (91.80)
	436,996 (91.84)
	13,818 (90.60)

	unknown
	543 (0.11)
	528 (0.11)
	15 (0.10)

	Alcohol consumption
	
	
	

	≤1 drink/day for women
≤2drinks/day for men
	283,371 (57.71)
	275,079 (57.82)
	8,292 (54.37)

	>1drink/day for women
>2drinks/day for men
	139,040 (28.31)
	134,382 (28.24)
	4,658 (30.54)

	unknown
	68,651 (13.98)
	66,349 (13.94)
	2,302 (15.09)

	Diet
	
	
	

	unhealthy diet
	213,508 (43.48)
	206,597 (43.42)
	6,911 (45.31)

	healthy diet
	213,168 (43.41)
	207,452 (43.60)
	5,716 (37.48)

	unknown
	64,386 (13.11)
	61,761 (12.98)
	2,625 (17.21)

	Physical activity
	
	
	

	un-regular physical activity
	73,213 (14.91)
	70,776 (14.87)
	2,437 (15.98)

	regular physical activity
	321,885 (65.55)
	312,308 (65.64)
	9,577 (62.79)

	unknown
	95,964 (19.54)
	92,726 (19.49)
	3,238 (21.23)


* Ethnicity 1: “White”, “British”, “Irish”, “Any other white background”; Ethnicity 2: “Mixed”, “White and Black Caribbean”, “White and Black African”, “White and Asian”, “Any other mixed background”; ethnicity 3: “Asian or Asian British”, “Indian”, “Pakistani”, “Bangladeshi”, “Any other Asian background”; Ethnicity 4: “Black or Black British”, “Caribbean”, “African”, “Any other Black background”; Ethnicity 5: “Chinese”; Ethnicity 6: “Other ethnic group”; Ethnicity 7: “Prefer not to answer”, “Do not know”.


Table S7. General characteristics of the participants at baseline by smoking
	Characteristic
	Never
	Current
	Former
	Current
	Former

	
	
	
	
	Intensity>10
	Duration>20
	Intensity>10
	Duration>20
	TSC>5

	Cancer cases
	7,519
(2.22)
	2,504
(6.69)
	5,229
(4.57)
	1,878
(75.00)
	2,410
(96.25)
	4,304
(82.31)
	3,499
(66.92)
	4,283
(81.91)

	Non-cancer controls
	331,680
(97.78)
	34,937
(93.31)
	109,193
(95.43)
	22,363
(64.01)
	32,780
(93.83)
	80,267
(73.51)
	55,039
(50.41)
	92,874
(85.05)

	Age (years), mean ± SD
	56.57 ± 8.15
	55.17 ± 8.06
	58.81 ± 7.62
	55.39 ± 
7.92
	55.36 ± 
7.98
	59.05 ± 
7.42
	60.00 ± 
7.18
	59.43 ± 7.32

	< 45
	37,704 (11.12)
	5,149 (13.75)
	7,893 (6.90)
	3,036 (12.52)
	4,494
 (12.77)
	5,028
 (5.95)
	2,496 
(4.26)
	5,215 (5.37)

	45–50
	48,452 (14.28)
	6,302 (16.83)
	10,503 (9.18)
	3,980 (16.42)
	5,877
 (16.70)
	7,353 
(8.69)
	4,564 
(7.80)
	7,858 (8.09)

	50–55
	53,915 (15.89)
	6,675 (17.83)
	14,507 (12.68)
	4,419 (18.23)
	6,351
 (18.05)
	10,831 (12.81)
	6,738
 (11.51)
	11,709 (12.05)

	55–60
	60,776 (17.92)
	6,816 (18.20)
	21,223 (18.55)
	4,573 (18.86)
	6,516 
(18.52)
	16,093 (19.03)
	10,116 (17.28)
	18,237 (18.77)

	60–65
	77,747 (22.92)
	7,562 (20.20)
	32,719 (28.60)
	5,088 (20.99)
	7,232
 (20.55)
	24,645 (29.14)
	17,636 (30.13)
	28,918 (29.76)

	≥65
	60,605 (17.87)
	4,937 (13.19)
	27,577 (24.10)
	3,145 (12.97)
	4,720 
(13.41)
	20,621 (24.38)
	16,988 (29.02)
	25,220 (25.96)

	Sex
	
	
	
	
	
	
	
	

	Women
	197,581 (58.25)
	18,277 (48.82)
	54,289 (47.45)
	10,742 (44.31)
	17,515 (49.77)
	36,494 (43.15)
	26,899 (45.95)
	45,598 (46.93)

	Men
	141,618 (41.75)
	19,164 (51.18)
	60,133 (52.55)
	13,499 (55.69)
	17,675 (50.23)
	48,077 (56.85)
	31,639 (54.05)
	51,559 (53.07)

	BMI (kg/m2)
	
	
	
	
	
	
	
	

	< 18.5
	1,753 (0.52)
	510 (1.36)
	320 (0.28)
	326 
(1.34)
	498 
(1.42)
	198 
(0.23)
	158 
(0.27)
	251 (0.26)

	18.5-25
	117,465 (34.63)
	13,650 (36.46)
	28,830 (25.20)
	8,404 (34.67)
	12,887 (36.62)
	18,416 (21.78)
	12,073 (20.62)
	24,586 (25.31)

	25 - 30
	141,421 (41.69)
	14,807 (39.55)
	50,893 (44.48)
	9,601 (39.61)
	13,856 (39.37)
	37,821 (44.72)
	26,177 (44.72)
	43,356 (44.62)

	≥30
	76,884 (22.67)
	8,131 (21.72)
	33,866 (29.60)
	5,678 (23.42)
	7,623
 (21.66)
	27,746 (32.81)
	19,849 (33.91)
	28,557 (29.39)

	unknown
	1,676 (0.49)
	343 (0.92)
	513 (0.45)
	232 
(0.96)
	326
 (0.93)
	390 
(0.46)
	281 
(0.48)
	407 (0.42)

	Ethnicity *
	
	
	
	
	
	
	
	

	Ethnicity1*
	316,528 (93.32)
	35,241 (94.12)
	111,104 (97.10)
	23,271 
(96.00)
	33,183 (94.30)
	82,553 (97.61)
	56,803 (97.04)
	94,632 (97.40)

	Ethnicity2*
	1,859 (0.55)
	426 (1.14)
	628 (0.55)
	219 
(0.90)
	391 
(1.11)
	420
 (0.50)
	342 
(0.58)
	468 (0.48)

	Ethnicity3*
	8,356 (2.46)
	547 (1.46)
	775 (0.68)
	235 
(0.97)
	485 
(1.38)
	465 
(0.55)
	413 
(0.71)
	586 (0.6)

	Ethnicity4*
	6,592 (1.94)
	604 (1.61)
	716 (0.63)
	188 
(0.78)
	558 
(1.59)
	321 
(0.38)
	377 
(0.64)
	515 (0.53)

	Ethnicity5*
	1,364 (0.40)
	88 
(0.24)
	107 (0.09)
	37 
(0.15)
	84 
(0.24)
	58 
(0.07)
	46 
(0.08)
	88 (0.09)

	Ethnicity6*
	3,366 (0.99)
	376 
(1.00)
	718 (0.63)
	193 
(0.80)
	343 
(0.97)
	473 
(0.56)
	361 
(0.62)
	558 (0.57)

	Ethnicity7*
	1,134 (0.33)
	159 (0.42)
	374 (0.33)
	98 
(0.40)
	146
 (0.41)
	281 
(0.33)
	196 
(0.33)
	310 (0.32)

	Socioeconomic status
	
	
	
	
	
	
	
	

	high
	94,708 (27.92)
	3,953 (10.56)
	23,324 (20.38)
	2,135 
(8.81)
	3,525
 (10.02)
	16,226 (19.19)
	8,427 
(14.40)
	20,855 (21.47)

	median
	85,011 (25.06)
	7,020 (18.75)
	27,607 (24.13)
	4,118 (16.99)
	6,421
 (18.25)
	19,677 (23.27)
	12,538 (21.42)
	23,757 (24.45)

	low
	71,932 (21.21)
	12,866 (34.36)
	28,821 (25.19)
	8,583 (35.41)
	12,158 (34.55)
	21,993 (26.01)
	16,109 (27.52)
	23,382 (24.07)

	unknown
	87,548 (25.81)
	13,602 (36.33)
	34,670 (30.30)
	9,405
 (38.80)
	13,086 (37.19)
	26,675 (31.54)
	21,464 (36.67)
	29,163 (30.02)

	Alcohol consumption status
	
	
	
	
	
	
	
	

	never
	19,247 (5.67)
	1,118 (2.99)
	1,721 (1.50)
	698 
(2.88)
	1,050 
(2.98)
	1,262 
(1.49)
	1,106 
(1.89)
	1,331 (1.37)

	previous
	9,992 (2.95)
	2,384 (6.37)
	5,243 (4.58)
	1,732 
(7.14)
	2,295 
(6.52)
	4,199 
(4.97)
	3,058 
(5.22)
	4,271 (4.40)

	current
	309,592 (91.27)
	33,835 (90.37)
	107,387 (93.85)
	21,736 (89.67)
	31,750 (90.22)
	79,055 (93.48)
	54,330 (92.81)
	91,502 (94.18)

	prefer not to answer
	368 (0.11)
	104 (0.28)
	71 
(0.06)
	75 
(0.31)
	95 
(0.27)
	55 
(0.07)
	44 
(0.08)
	53 (0.05)

	Alcohol consumption
	
	
	
	
	
	
	
	

	≤1 drink/day for women
≤2drinks/day for men
	209,156 (61.66)
	16,824 (44.93)
	57,391 (50.16)
	10,573 (43.62)
	15,764 (44.80)
	41,773 (49.39)
	28,439 (48.58)
	49,390 (50.84)

	>1drink/day for women
>2drinks/day for men
	81,405 (24.00)
	13,827 (36.93)
	43,808 (38.29)
	9,083 (37.47)
	12,929 (36.74)
	32,847 (38.84)
	22,307 (38.11)
	37,363 (38.46)

	unknown
	48,638 (14.34)
	6,790 (18.14)
	13,223 (11.56)
	4,585 (18.91)
	6,497 
(18.46)
	9,951 (11.77)
	7,792
 (13.31)
	10,404 (10.71)

	Diet
	
	
	
	
	
	
	
	

	unhealthy diet
	146,257 (43.12)
	16,880 (45.08)
	50,371 (44.02)
	11,152 (46.00)
	15,861 (45.07)
	38,162 (45.12)
	26,633
 (45.50)
	42,606 (43.86)

	healthy diet
	155,325 (45.79)
	9,484 (25.33)
	48,359 (42.26)
	5,008 (20.66)
	8,810 
(25.04)
	33,965 (40.16)
	22,669 (38.72)
	42,227 (43.46)

	unknown
	37,617 (11.09)
	11,077 (29.59)
	15,692 (13.71)
	8,081 (33.34)
	10,519 (29.89)
	12,444 (14.72)
	9,236 
(15.78)
	12,324 (12.68)

	Physical activity
	
	
	
	
	
	
	
	

	un-regular physical activity
	49,223 (14.51)
	6,558 (17.52)
	17,432 (15.23)
	4,418 (18.23)
	6,136
 (17.44)
	13,384 (15.83)
	9,106
 (15.56)
	14,450 (14.87)

	regular physical activity
	223,909 (66.01)
	22,284 (59.52)
	75,692 (66.15)
	14,021 (57.84)
	20,864 (59.29)
	55,390 (65.50)
	37,721 (64.44)
	64,769 (66.66)

	unknown
	66,067 (19.48)
	8,599 (22.97)
	21,298 (18.61)
	5,802 (23.93)
	8,190 
(23.27)
	15,797 (18.68)
	11,711 (20.01)
	17,938 (18.46)


* Ethnicity 1: “White”, “British”, “Irish”, “Any other white background”; Ethnicity 2: “Mixed”, “White and Black Caribbean”, “White and Black African”, “White and Asian”, “Any other mixed background”; ethnicity 3: “Asian or Asian British”, “Indian”, “Pakistani”, “Bangladeshi”, “Any other Asian background”; Ethnicity 4: “Black or Black British”, “Caribbean”, “African”, “Any other Black background”; Ethnicity 5: “Chinese”; Ethnicity 6: “Other ethnic group”; Ethnicity 7: “Prefer not to answer”, “Do not know”.
Abbreviations: TSC, time since smoking cessation.

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Table S8. Summary of interaction patterns between smoking intensity and duration across 12 cancer sites
	Cancer Site
	Global Interaction P-value †
	Interaction Pattern ‡

	Mouth and Throat
	< 0.001
	Direct Rate Effect

	Larynx
	< 0.001
	Inverse Rate Effect

	Esophagus
	0.016
	Direct Rate Effect

	Lung, Bronchus and Trachea
	< 0.001
	Inverse Rate Effect

	Stomach
	0.01
	Inverse Rate Effect

	Liver
	0.906
	No Significant Interaction

	Kidney and Renal Pelvis
	< 0.001
	Inverse Rate Effect

	Pancreas
	< 0.001
	Inverse Rate Effect

	Colon and Rectum
	0.072
	No Significant Interaction

	Urinary Bladder
	< 0.001
	Inverse Rate Effect

	Uterine Cervix
	0.005
	Direct Rate Effect

	Acute Myeloid Leukemia
	0.425
	No Significant Interaction


† P-values were derived from the Global Likelihood Ratio Test (LRT) based on Model 2 (comparing the full interaction model to the base model).
‡ Interaction Pattern Definitions:
Inverse Rate Effect: Indicates that for fixed pack-years, a higher cigarettes/day for a shorter duration was less deleterious than a lower cigarettes/day for a longer duration (i.e., prolonged duration is the dominant risk driver).
Direct Rate Effect: Indicates that for fixed pack-years, a higher cigarettes/day for a shorter duration was more deleterious than a lower cigarettes/day for a longer duration (i.e., intensity is the dominant risk driver).
No Significant Interaction: Risk is primarily driven by total cumulative pack-years regardless of intensity/duration patterns (P > 0.05).


Table S9. Summary of published studies using flexible excess relative risk model to estimate complex smoking history and cancer risk
	Cancer type
	Conclusion

	Oral Cavity and Pharyngeal Cancer
	The pack-years association (i.e., the EOR/pack-year estimates) diminished with increasing delivery rate above 15 cigarettes/day—that is, for fixed pack-years, a higher cigarettes/day for a shorter duration was less deleterious than a lower cigarettes/day for a longer duration 1. 

	Laryngeal Cancer
	In lowest BMI category, for fixed pack-years, a higher cigarettes/day for a shorter duration was less deleterious than a lower cigarettes/day for a longer duration 1.

	Lung Cancer
	The EOR/pack-year increases with intensity for subjects who smoke ≤20 cigarettes per day and decreases with intensity for subjects who smoke >20 cigarettes per day 2;
For an equal total exposure (in pack-years), smoking at a lower intensity for a longer duration is more harmful than smoking at a higher intensity for a shorter duration 3.

	Bladder Cancer
	For an equal total exposure (in pack-years), smoking at a lower intensity for a longer duration is more harmful than smoking at a higher intensity for a shorter duration 3, 4.

	Pancreatic Cancer
	For an equal total exposure (in pack-years), smoking at a lower intensity for a longer duration is more harmful than smoking at a higher intensity for a shorter duration 3, 5, 6.

	Esophageal Cancer
	Excess RR/pack-year estimates increased with intensity at low intensities for the esophagus, and kidney but not for the other sites. The 95 percent confidence intervals suggested low power for estimating intensity effects below 10 cigarettes per day, because of few cases 3.

	Kidney Cancer
	Excess RR/pack-year estimates increased with intensity at low intensities for the esophagus, and kidney but not for the other sites. The 95 percent confidence intervals suggested low power for estimating intensity effects below 10 cigarettes per day, because of few cases 3.

	Liver Cancer
	For an equal total exposure (in pack-years), smoking at a lower intensity for a longer duration is more harmful than smoking at a higher intensity for a shorter duration 3.



Table S10. The ratio of Min-Max range of ERRs/Max ERRs across 12 cancers

	Cancer type
	TSC=10 years
	TSC=20 years
	TSC=30 years
	TSC=40 years

	Mouth and Throat
	63.97%
	76.78%
	82.05%
	85.04%

	Larynx
	35.73%
	64.96%
	82.01%
	91.30%

	Esophagus
	28.44%
	38.04%
	43.05%
	46.36%

	Lung, Bronchus and Trachea
	46.41%
	66.50%
	77.59%
	84.59%

	Stomach
	29.46%
	39.30%
	44.41%
	47.77%

	Liver
	2.06%
	2.94%
	3.45%
	3.81%

	Kidney and Renal Pelvis
	54.56%
	67.65%
	73.48%
	76.97%

	Pancreas
	55.74%
	68.85%
	74.63%
	78.07%

	Colon and Rectum
	-41.37%
	-21.29%
	-1.92%
	13.25%

	Urinary Bladder
	13.42%
	18.62%
	21.52%
	23.52%

	Uterine Cervix
	89.20%
	95.86%
	97.64%
	98.41%


Abbreviations: TSC, time since smoking cessation.
[bookmark: OLE_LINK15]Table S11. Comparison of ERRs across 12 cancers when stratified for lifestyle behaviors
	Cancer type
	Lifestyle Factor
	Subgroup
	No. of Cases
	Person-Years
	P for Interaction
(Likelihood Ratio Test)

	Mouth and Throat
	Physical Activity
	Regular
	137
	829,599
	<0.001

	
	
	Irregular
	480
	3,665,857
	

	Larynx
	Physical Activity
	Regular
	34
	830,511.8 
	<0.001

	
	
	Irregular
	102
	3,669,706 
	

	Esophagus
	Physical Activity
	Regular
	150
	830,761.6
	<0.001

	
	
	Irregular
	582
	3,669,734
	

	Lung, Bronchus and Trachea
	Physical Activity
	Regular
	554
	829,762.4
	<0.001

	
	
	Irregular
	1,898 
	3,666,556
	

	Stomach
	Physical Activity
	Regular
	108
	830,684.7
	<0.001

	
	
	Irregular
	 475 
	3,669,541
	

	Liver
	Physical Activity
	Regular
	101 
	830,992.3
	<0.001

	
	
	Irregular
	390
	3,671,030
	

	Kidney and Renal Pelvis
	Physical Activity
	Regular
	200
	829,294.7
	<0.001

	
	
	Irregular
	776
	3,664,762
	

	Pancreas
	Physical Activity
	Regular
	158 
	831,117.6 
	0.004

	
	
	Irregular
	664 
	3,671,183
	

	Colon and Rectum
	Physical Activity
	Regular
	715
	823,512
	<0.001

	
	
	Irregular
	3038
	3,637,834 
	

	Urinary Bladder
	Physical Activity
	Regular
	303
	827,425
	<0.001

	
	
	Irregular
	1,289
	3,655,505
	

	Uterine Cervix
	Physical Activity
	Regular
	66
	422,516.7
	<0.001

	
	
	Irregular
	299 
	1,907,013
	

	Acute Myeloid Leukemia
	Physical Activity
	Regular
	54
	831063.4
	0.002

	
	
	Irregular
	211 
	3,671,084
	

	
	
	
	
	
	

	Mouth and Throat
	Diet
	Healthy 
	278
	2,436,279
	<0.001

	
	
	Unhealthy 
	339
	2,429,187
	

	Larynx
	Diet
	Healthy 
	37
	2,438,901
	<0.001

	
	
	Unhealthy 
	81
	2,431,793
	

	Esophagus
	Diet
	Healthy 
	305
	2,438,773
	<0.001

	
	
	Unhealthy 
	446
	2,431,758
	

	Lung, Bronchus and Trachea
	Diet
	Healthy 
	1052
	2,436,409
	0.019

	
	
	Unhealthy 
	1487
	2,429,281
	

	Stomach
	Diet
	Healthy 
	252
	2,438,427
	<0.001

	
	
	Unhealthy 
	358
	2,431,749
	

	Liver
	Diet
	Healthy 
	228
	2,439,101
	<0.001

	
	
	Unhealthy 
	293
	2,432,891
	

	Kidney and Renal Pelvis
	Diet
	Healthy 
	461
	2,435,170
	<0.001

	
	
	Unhealthy 
	619
	2,427,968
	

	Pancreas
	Diet
	Healthy 
	441
	2,439,185
	<0.001

	
	
	Unhealthy 
	445
	2,433,090
	

	Colon and Rectum
	Diet
	Healthy 
	1,864
	2,417,825
	<0.001

	
	
	Unhealthy 
	2,124
	2,409,314
	

	Urinary Bladder
	Diet
	Healthy 
	753
	2,430,202
	<0.001

	
	
	Unhealthy 
	893
	2,421,539
	

	Uterine Cervix
	Diet
	Healthy 
	205
	1,548,725
	0.002

	
	
	Unhealthy 
	186
	1,128,322
	

	Acute Myeloid Leukemia
	Diet
	Healthy 
	149
	2,439,243
	<0.001

	
	
	Unhealthy 
	147
	2,432,927
	


P for interaction was derived from the Global Likelihood Ratio Test (LRT) comparing the model with interaction terms to the base model without interaction.
Figure S1. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (without adjustments)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: without adjustments.
Abbreviations: ERR, excess relative risk.

Figure S2. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (adjusted for age, sex, BMI, ethnicity)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2).
Abbreviations: ERR, excess relative risk; BMI, body mass index.

Figure S3. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (adjusted for age, sex, BMI, ethnicity, SES, alcohol consumption status, physical activity)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown), physical activity (regular physical activity, un-regular physical activity, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S4. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (adjusted for age, sex, BMI, ethnicity, SES, alcohol consumption status, healthy diet)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown), healthy diet (healthy diet, unhealthy diet, unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.

[bookmark: _Hlk175163771]Figure S5. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (adjusted for age, sex, BMI, ethnicity, SES, alcohol consumption status, physical activity, healthy diet)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown), physical activity (regular physical activity, un-regular physical activity, or unknown), and healthy diet (healthy diet, unhealthy diet, unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.
Figure S6. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (without adjustments)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: without adjustments.
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S7. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (adjusted for age, sex, BMI, ethnicity)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2).
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S8. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (adjusted for age, sex, BMI, ethnicity, SES, alcohol consumption status, physical activity)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown), and physical activity (regular physical activity, un-regular physical activity, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S9. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (adjusted for age, sex, BMI, ethnicity, SES, alcohol consumption status, healthy diet)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown), and healthy diet (healthy diet, unhealthy diet, unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.
[bookmark: _Hlk175164339]Figure S10. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (adjusted for age, sex, BMI, ethnicity, SES, alcohol consumption status, physical activity, healthy diet)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown), physical activity (regular physical activity, un-regular physical activity, or unknown), and healthy diet (healthy diet, unhealthy diet, unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S11. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation within categories of physical activity.

[image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model for individuals who engage in regular physical activity, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S12. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation within categories of a healthy diet.

[image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model for individuals who engage in a healthy diet, while the dashed black line corresponds to those with an unhealthy diet.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥ 65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.
Figure S13. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (limiting subjects to ages 50–74 years at enrollment and regrouping the former smokers who quitted smoking within 5 years at baseline as current smokers)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (50–60, 60–65, 65–74, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.

Figure S14. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (excluding non-White individuals)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.

Figure S15. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (excluding incident cases of cancer occurring during the first year of follow-up)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.

Figure S16. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (excluding the never smokers who reported with passive smoking)

  [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S17. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by smoking intensity (considering the influence of frequency and amount of current alcohol consumption)

[image: ]
Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g1(n) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown), and alcohol frequency and amount.
Abbreviations: ERR, excess relative risk; BMI, body mass index.


Figure S18. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation. (limiting subjects to ages 50–74 years at enrollment and regrouping the former smokers who quitted smoking within 5 years at baseline as current smokers)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (50–60, 60–65, 65–74, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.

Figure S19. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (excluding non-White individuals)
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Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.
 
Figure S20. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (excluding incident cases of cancer occurring during the first year of follow-up)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.
 
Figure S21. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (excluding the never smokers who reported with passive smoking)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), and alcohol consumption status (never, previous, current, or unknown).
Abbreviations: ERR, excess relative risk; BMI, body mass index.
 
Figure S22. The excess relative risk (ERR) for pan-cancers per pack-year of smoking by time since smoking cessation (considering the influence of frequency and amount of current alcohol consumption)

 [image: ]

Bootstrapped 95% confidence intervals are based on 1,000 replications. The blue solid line represents the prediction from the function g2(t) in the model, with the area showing 95% confidence interval obtained from bootstrap analysis. The study subjects include never, current, and previous smokers. See text for details on models.
Model adjustments: age (<45, 45–50, 50–60, 60–65, ≥65, years), sex (men or women), ethnicity (White, Asian or Asian British, Black or Black British, Chinese, Mixed, other ethnic group, or unknown), BMI (<18.5, 18.5–25, 25–30, ≥30, or unknown, kg/m2), socioeconomic status (low, medium, high, or unknown), alcohol consumption status (never, previous, current, or unknown), and alcohol frequency and amount.
Abbreviations: ERR, excess relative risk; BMI, body mass index.
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