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Supplementary Table S1 | Distribution functions as input for probabilistic analysis
	Agent
	Risk function a for BMDL10 b [mg/kg bw] 
	Risk function for individual daily dosage c
[mg/day; g/day for alcohol]
	Risk function for prevalence in %) d
(per capita consumption for alcohol in L) 
	Risk function for population-based exposure based on sewage analysis
[mg/day/1000 population]

	Heroin
	RiskNormal(22;0.4);RiskTruncate(21.8;22.5)/10.2
	RiskUniform(5;300)
	RiskUniform(0.5;0.6)
	(no data available)

	Cocaine 
	RiskNormal(17;2);RiskTruncate(13;20)/10.2
	RiskUniform(20;100)
	RiskUniform(0.8;0.9)
	RiskUniform(2;1998)

	THC
	RiskNormal(574;92);RiskTruncate(482;666)/10.2
	RiskUniform(10;60)
	RiskUniform(5.4;5.7)
	RiskUniform(14;192)

	Nicotine 
	RiskNormal(20;18);RiskTruncate(9.2;50)/10.2
	RiskUniform(1.65;1.89)*RiskUniform(10;20)
	RiskLogistic(30.4642;3.8963;RiskTruncate(13;52)
	(no data available)

	Alcohol (ethanol) 
	RiskNormal(5593;1346);RiskTruncate(3450;7060)/10.2
	RiskUniform(13.6;54.4)
	RiskLogistic(10.2833;2.1567;RiskTruncate(2;17.5)
	(no data available)

	Methadone 
	RiskNormal(78;8);RiskTruncate(70;86)/10.2
	RiskUniform(10;40)
	(no data available)
	(no data available)

	Amphetamine 
	RiskNormal(62;52);RiskTruncate(21;135)/10.2
	RiskUniform(5;50)
	ATS excl. ecstasy: RiskUniform(0.5;0.6)
	RiskUniform(33;3040)

	Methamphetamine 
	82/10.2
	RiskUniform(5;150)
	(see amphetamine)
	RiskUniform(3;376)

	MDMA
	325/10.2
	RiskUniform(50;700)
	Ecstasy: RiskUniform(0.6;0.7)
	RiskUniform(32;615)

	Diazepam 
	RiskNormal(281;162);RiskTruncate(48;500)/10.2
	RiskUniform(5;40)
	42 doses/1000 population/day (no distribution available)
	(no data available)


a RiskNormal(mean;standard deviation) specifies a normal distribution with the entered mean and standard deviation. RiskTruncate(minimum;maximum) truncates the input distribution. Truncating distribution restricts samples drawn from the distribution to values within the entered minimum-maximum range.

b An estimate of BMDL10 is obtained from LD50 by division by 10.2 using method B of Gold et al. 
 ADDIN REFMGR.CITE 
[28]

c RiskUniform(minimum;maximum) specifies a uniform probability distribution with the entered minimum and maximum values. Every value across the range has an equal likelihood of occurrence (“no knowledge” distribution).

d RiskLogistic(alpha;beta) specifies a logistic distribution with the entered alpha and beta values
Supplementary Table S2 | Detailed calculation methodology for probabilistic comparative risk assessment of alcohol, tobacco and illicit drugs
	Parameter
	Calculation formula for the software package @Risk for Excel Version 5.5.0 (Palisade, Corporation, Ithaca, NY, USA) a

	MOE for individual drug user
	= Risk function for BMDL10 / ( Risk function for individual daily dosage / Risk function for body weight) 

	Population-based exposure based on prevalence data for all drugs except nicotine and alcohol
	= Risk function for days of drug use per year * Risk function for individual daily dosage * Risk function for prevalence / 100 / 365

	Population-based exposure based on prevalence data for nicotine
	= Risk function for individual daily dosage * Risk function for prevalence / 100 

	Population-based exposure based on per capita consumption data for alcohol
	= Risk function for per capita consumption * 0.789 * 1000 / 365

	MOE for population (based on prevalence data) 
	= Risk function for BMDL10 / ( Population-based exposure / Risk function for body weight)


a Further input distributions: Risk function for bodyweight (kg) = RiskNormal(73.9;12). Risk function for days of drug use per year = RiskUniform(1;365).

	Name a
	 Minimum 
	 Maximum 
	 Mean 
	 Std Deviation 
	 5% Perc 
	 25% Perc 
	 50% Perc 
	 75% Perc 
	 90% Perc 
	 95% Perc 

	MOE Heroin (Individual)
	0.2
	43
	2.2
	3.6
	0.5
	0.7
	1.1
	2.0
	4.7
	8.2

	MOE Cocaine (Individual)
	0.5
	10
	2.4
	1.3
	1.1
	1.5
	2.0
	3.0
	4.3
	5.1

	MOE THC (Individual)
	28
	697
	149
	87
	64
	87
	119
	185
	278
	336

	MOE Nicotine (Individual)
	1.1
	27
	7.5
	3.7
	2.7
	4.6
	6.8
	9.6
	12
	14

	MOE Alcohol (Individual)
	0.2
	5.0
	1.3
	0.6
	0.6
	0.9
	1.2
	1.7
	2.3
	2.7

	MOE Methadone (Individual)
	5.6
	87
	26
	12
	13
	17
	23
	32
	44
	50

	MOE Amphetamine (Individual)
	1.8
	242
	27
	25
	6
	12
	19
	32
	57
	78

	MOE Methamphetamine (Individual)
	1.7
	166
	14
	17
	3.8
	5.2
	7.7
	14
	30
	48

	MOE MDMA (Individual)
	1.1
	68
	9.6
	8.4
	3.2
	4.4
	6.3
	11
	21
	29

	MOE Diazepam (Individual)
	5.3
	914
	119
	100
	25
	56
	89
	147
	246
	327

	MOE Opiates (Population)
	41
	1090117
	2325
	11992
	133
	250
	505
	1327
	3873
	7661

	MOE Cocaine (Population)
	77
	219044
	1688
	5827
	181
	315
	552
	1123
	2794
	5442

	MOE Cannabis (Population)
	615
	2431803
	15738
	54976
	1623
	2861
	5100
	10674
	26116
	50406

	MOE Cigarette smoking (Population)
	2.8
	177
	26
	14
	9
	15
	23
	33
	44
	53

	MOE Alcohol (Population)
	0.3
	14.3
	2.0
	1.1
	1.0
	1.4
	1.8
	2.4
	3.2
	4.1

	MOE ATS excl. Ecstasy (Population)
	853
	5454089
	30619
	117268
	2544
	4768
	9119
	20647
	50880
	99383

	MOE Ecstasy (Populaton)
	293
	1977266
	8622
	35067
	696
	1270
	2458
	5765
	14365
	28183

	MOE Benzodiazepines (Population)
	127
	21752
	2843
	2374
	594
	1322
	2111
	3508
	5861
	7779

	MOE Cocaine (Sewage)
	22
	86482
	417
	1917
	56
	80
	120
	240
	596
	1175

	MOE THC (Sewage)
	7821
	478345
	66986
	58933
	22094
	30747
	44183
	78083
	142864
	199263

	MOE Amphetamine (Sewage)
	22
	34565
	790
	1639
	98
	203
	341
	671
	1580
	2868

	MOE Methamphetamine (Sewage)
	692
	264870
	7700
	16136
	1518
	2096
	3134
	6177
	14783
	27625

	MOE MDMA (Sewage)
	1446
	101362
	11934
	12105
	3669
	5004
	7278
	13263
	26109
	38385

	Sensitivity analysis (based on human data: psychotropic effects for THC; liver cirrhosis for alcohol; heart rate acceleration for nicotine)

	MOE THC (Individual)
	0.02
	0.4
	0.1
	0.1
	0.05
	0.06
	0.08
	0.13
	0.20
	0.24

	MOE Nicotine (Individual)
	0.01
	0.1
	0.02
	0.01
	0.01
	0.02
	0.02
	0.03
	0.03
	0.03

	MOE Alcohol (Individual)
	0.2
	3.6
	1.0
	0.5
	0.5
	0.7
	0.9
	1.2
	1.7
	1.9

	MOE Cannabis (Population)
	0.4
	1655
	11.3
	39.8
	1.2
	2.0
	3.7
	7.6
	19
	36

	MOE Cigarette smoking (Population)
	0.01
	0.3
	0.08
	0.03
	0.04
	0.06
	0.07
	0.09
	0.12
	0.13

	MOE Alcohol (Population)
	0.3
	9.3
	1.5
	0.8
	0.8
	1.1
	1.3
	1.7
	2.4
	3.0

	MOE THC (Sewage)
	5.8
	334
	48
	42
	16
	22
	32
	55
	102
	141


Supplementary Table S3 | Raw results of probabilistic estimation of margin of exposure (MOE) using 100,000 iterations
a MOEs marked „individual“ refer to individual daily drug use. MOEs marked „population“  refer to data based on drug prevalence data. MOEs marked „sewage“ are based on exposure analysis from sewage analysis
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