Is there a relationship between abuse of alcohol and illicit drugs seen in hair results?
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Supporting Information
Table S1 Descriptive statistics and statistical comparison of the drug concentrations in hair between abstainers or moderate drinkers, social drinkers, and alcohol abusers by Mann-Whitney-U-test between all three drinker groups (pA/B/C) and Kruskal-Wallis-test between two groups (pA/B, pA/C and pB/C). For each drug, the positive results from 1314 hair samples were evaluated. 
Criterion for significant difference is p <0.05. IQR = Interquartile range.
	
	
	
	Alcohol consumption
	Significance / Remarks

	Drug
	
	
	Abst. + Mod. Drink. (A)
	Social Drink. (B)
	Alc. Abuse (C)
	
	
	
	

	Methadone
	
	N
	53
	18
	18
	pA/B
	pA/C
	pB/C
	pA/B/C

	
	
	Mean
	9.93
	7.45
	11.32
	0.602
	0.409
	0.125
	0.431

	Conc., ng/mg

	
	Median
	6.70
	3.45
	7.58
	Includes patients in maintenance treatment 
Additional drugs in 57 samples (75.3%)
No significant difference between the alcohol consumer groups

	
	
	IQR
	15.9
	14.9
	15.5
	

	
	
	Minimum
	0.004
	0.02
	0.02
	

	
	
	Maximum
	47.6
	26.1
	30.8
	

	
	
	Skewness
	1.29
	1.09
	0.85
	

	
	
	Kurtosis
	1.64
	-0.33
	-0.57
	

	Heroin (6-AM)
	
	N
	54
	16
	22
	pA/B
	pA/C
	pB/C
	pA/B/C

	
	Conc., ng/mg

	Mean
	1.16
	1.03
	0.68
	0.894
	0.157
	0.201
	0.307

	
	
	Median
	0.19
	0.31
	0.065
	Additional drugs in 85 samples (92.4%)
No significant difference between the alcohol consumer groups


	
	
	IQR
	1.14
	0.94
	0.26
	

	
	
	Minimum
	0.008
	0.016
	0.01
	

	
	
	Maximum
	11.2
	6.4
	9.1
	

	
	
	Skewness
	3.20
	0.94
	4.17
	

	
	
	Kurtosis
	10.64
	2.25
	18.22
	

	Cocaine
	
	N
	366
	187
	150
	pA/B
	pA/C
	pB/C
	pA/B/C

	[bookmark: _Hlk149993382]
	
	Mean
	2.67
	4.22
	5.00
	0.022
	<0.001
	0.057
	<0.001

	Conc., ng/mg

	
	Median
	0.17
	0.24
	0.42
	Additional drugs in 420 samples (59.7%)
Significant increase of the cocaine concentrations with growing alcohol consumption


	
	
	IQR
	0.81
	1.75
	5.55
	

	
	
	Minimum
	0.01
	0.01
	0.01
	

	
	
	Maximum
	105
	76.7
	41.9
	

	
	
	Skewness
	6.62
	3.98
	2.32
	

	
	
	Kurtosis
	57.45
	18.31
	4.92
	

	[bookmark: _Hlk149995732]Cocaine only
	
	N
	139
	84
	60
	pA/B
	pA/C
	pB/C
	pA/B/C

	[bookmark: _Hlk149997172]
	
	Mean
	2.44
	3.22
	3.82
	0.277
	0.090
	0.545
	[bookmark: _Hlk149997328]0.207

	Conc., ng/mg

	
	Median
	0.12
	0.15
	0.25
	Cases with cocaine as the only drug  
No significant difference between the alcohol consumer groups


	
	
	IQR
	0.89
	1.31
	2.86
	

	
	
	Minimum
	0.01
	0.01
	0.01
	

	
	
	Maximum
	105
	33.0
	41.0
	

	
	
	Skewness
	7.92
	2.56
	2.88
	

	
	
	Kurtosis
	70.32
	6.22
	8.69
	



SuppTab. 1 continued
	
	
	
	Alcohol consumption
	Significance / Remarks

	Drug
	
	Parameter
	Abst. + Mod. (A)
	Social Drink. (B)
	Alc. Abuse (C)
	
	
	
	

	Amphetamine
	
	N
	59
	38
	26
	pA/B
	pA/C
	pB/C
	pA/B/C

	
	
	Mean
	1.08
	1.35
	0.73
	0.891
	0.620
	0.800
	0.897

	Conc., ng/mg

	
	Median
	0.080
	0.065
	0.070
	Additional drugs in 113 samples (91.9%)
No significant difference between the alcohol consumer groups


	
	
	IQR
	0.51
	0.35
	0.27
	

	
	
	Minimum
	0.01
	0.014
	0.01
	

	
	
	Maximum
	20.5
	11.8
	12.4
	

	
	
	Skewness
	4.79
	2.59
	4.80
	

	
	
	Kurtosis
	24.35
	5.38
	23.75
	

	MDMA
	
	N
	50
	30
	25
	pA/B
	pA/C
	pB/C
	pA/B/C

	
	Conc., ng/mg

	Mean
	0.78
	0.97
	0.78
	0.070
	0.507
	0.537
	0.224

	
	
	Median
	0.075
	0.24
	0.16
	Additional drugs in 101 samples (96.2%)
No significant difference between the alcohol consumer groups


	
	
	IQR
	0.35
	0.91
	0.95
	

	
	
	Minimum
	0.01
	0.01
	0.01
	

	
	
	Maximum
	11.5
	9.1
	4.2
	

	
	
	Skewness
	3.89
	3.30
	1.87
	

	
	
	Kurtosis
	16.93
	12.97
	2.38
	

	[bookmark: _Hlk149989678]THC
	
	N
	290
	119
	80
	pA/B
	pA/C
	pB/C
	pA/B/C

	[bookmark: _Hlk149985589]
	
	Mean
	0.77
	0.54
	0.61
	0.803
	0.843
	0.946
	0.960

	[bookmark: _Hlk149985660]
	
	Median
	0.16
	0.14
	0.16
	Additional drugs in 359 samples (73.6%)
No significant difference between the alcohol consumer groups


	
	
	IQR
	0.47
	0.62
	0.48
	

	
	
	Minimum
	0.01
	0.01
	0.01
	

	
	
	Maximum
	19.5
	5.5
	14.4
	

	
	Conc., ng/mg

	Skewness
	6.09
	3.01
	7.08
	

	
	
	Kurtosis
	44.6
	10.13
	59.89
	

	[bookmark: _Hlk149986027]THC only
	
	N
	86
	28
	15
	pA/B
	pA/C
	pB/C
	pA/B/C

	
	Conc., ng/mg

	Mean
	0.92
	0.65
	0.57
	0.759
	0.270
	0.516
	[bookmark: _Hlk149990046]0.555

	
	
	Median
	0.18
	0.18
	0.41
	Cases with THC as the only drug  
No significant difference between the alcohol consumer groups


	
	
	IQR
	0.48
	0.94
	1.08
	

	
	
	Minimum
	0.01
	0.01
	0.013
	

	
	
	Maximum
	19.5
	5.5
	2.01
	

	
	
	Skewness
	5.68
	3.12
	1.16
	

	
	
	Kurtosis
	33.38
	11.58
	0.64
	



Table S2 Descriptive statistics and statistical comparison of the concentrations of cocaine (COC) and cocaethylene (CE) and of the concentration ratios cocaethylene/cocaine (CE/COC) and cocaethylene/benzoylecgonine (CE/BE) in hair samples with COC ≥ 0.5 ng/mg between abstainers or moderate drinkers, social drinkers, and alcohol abusers by Mann-Whitney-U-test between all three drinker groups (pA/B/C) and Kruskal-Wallis-test between two groups (pA/B, pA/C and pB/C). 
	
	
	
	Alcohol consumption
	Significance / Remarks

	Drug
	
	Parameter
	Abst. + Mod. Drink. (A)
	Social Drink. (B)
	Alc. Abuse (C)
	
	
	
	

	Cocaine
	
	N
	118
	79
	70
	pA/B
	pA/C
	pB/C
	pA/B/C

	(COC ≥0.05)
	
	Mean
	8.00
	9.83
	10.47
	0.206
	0.001
	0.204
	0.006

	All samplesConc., ng/mg

	
	Median
	2.34
	2.60
	5.72
	The cocaine concentration in hair of the alcohol abuse group is significantly higher than of alcohol the abstinence + moderate drinking group. However, there is no significant difference of the social drinking group from both abstinence + social drinking and alcohol abuse.

	
	
	IQR
	7.46
	11.2
	14.3
	

	
	
	Minimum
	0.50
	0.50
	0.58
	

	
	
	Maximum
	105
	76.7
	41.9
	

	
	
	Skewness
	3.84
	2.48
	1.31
	

	
	
	Kurtosis
	19.3
	6.70
	0.87
	

	Cocaine
	
	N
	61
	13
	6
	pA/B
	pA/C
	pB/C
	pA/B/C

	(COC ≥0.05,
	
	Mean
	4.04
	9.17
	1.13
	0.298
	0.220
	0.601
	0.469

	CE negative)Conc., ng/mg

	
	Median
	1.24
	1.72
	1.06
	The number of CE-negative samples decreases strongly with increasing alcohol consumption. There is no significant difference of the COC-concentrations between the three alcohol consumer groups. Uncertainty of statistics by small sample numbers of B and C.

	
	
	IQR
	3.33
	1.84
	1.03
	

	
	
	Minimum
	0.50
	0.54
	0.58
	

	
	
	Maximum
	49.7
	76.7
	1.80
	

	
	
	Skewness
	4.39
	3.11
	0.25
	

	
	
	Kurtosis
	24.1
	9.93
	-2.41
	

	Cocaine
	
	N
	57
	66
	63
	pA/B
	pA/C
	pB/C
	pA/B/C

	(COC ≥0.05,
	
	Mean
	12.2
	9.96
	11.3
	0.450
	0.271
	0.055
	0.156

	CE positive)Conc., ng/mg

	
	Median
	4.3
	3.6
	6.4
	There is no significant difference of the COC concentrations in CE-positive samples between the three alcohol consumer groups.

	
	
	IQR
	16.1
	12.7
	13.8
	

	
	
	Minimum
	0.5
	0.5
	0.58
	

	
	
	Maximum
	105
	55.1
	41.9
	

	
	
	Skewness
	3.01
	2.03
	13.8
	

	
	
	Kurtosis
	11.5
	3.88
	0.60
	

	Cocaethylene
	
	N
	57  
	66
	63
	pA/B
	pA/C
	pB/C
	pA/B/C

	(COC ≥0.05)
	
	Mean
	0.23
	0.66
	1.39
	0.059
	<0.001
	<0.00
	<0.001

	Conc., ng/mg

	
	Median
	0.11
	0.19
	0.59
	CE increases significantly from moderate and social drinkers to alcohol abusers. 

	
	
	IQR
	0.19
	0.48
	1.40
	

	
	
	Minimum
	0.02
	0.01
	0.024
	

	
	
	Maximum
	1.59
	6.98
	13.7
	

	
	
	Skewness
	7.74
	3.32
	3.66
	

	
	
	Kurtosis
	0.657
	11.9
	18.5
	

	CE/COC
	
	N
	57
	66
	63
	pA/B
	pA/C
	pB/C
	pA/B/C

	(COC ≥0.05)
	
	Mean
	0.074
	0.11
	0.15
	0.071
	<0.001
	0.008
	<0.001

	Conc., ng/mg

	
	Median
	0.037
	0.45
	0.10
	CE/COC increases significantly from moderate and social drinkers to alcohol abusers.

	
	
	IQR
	0.090
	0.16
	0.18
	

	
	
	Minimum
	0.000
	0.001
	0.002
	

	
	
	Maximum
	0.42
	0.61
	0.64
	

	
	
	Skewness
	2.91
	1.97
	1.44
	

	
	
	Kurtosis
	2.97
	4.04
	2.31
	

	CE/BE
	
	N
	57
	66
	63
	pA/B
	pA/C
	pB/C
	pA/B/C

	(COC ≥0.05)
	
	Mean
	0.26
	0.59
	0.91
	0.003
	<0.001
	0.003
	<0.001

	
	
	Median
	0.16
	0.31
	0.65
	CE/COC increases significantly from moderate and social drinkers to alcohol abusers.

	
	
	IQR
	0.31
	0.91
	1.00
	

	
	
	Minimum
	0.001
	0.008
	0.022
	

	
	
	Maximum
	1.04
	3.60
	3.80
	

	
	Conc., ng/mg

	Skewness
	1.41
	1.830
	1.47
	

	
	
	Kurtosis
	0.98
	3.80
	2.03
	




[bookmark: _GoBack]Table S3 Statistical evaluations of differences between concentrations of cocaine (COC) in hair samples with and without detection of cocaethylene (CE). COC ≥0.5 ng/mg. 
	
	
	
	COC, ng/mg
	

	Alcohol consumption
	
	
	CE negative
	CE positive
	Significance / Remarks

	Abst. + Mod. Drinking
	
	N
	61
	57
	pneg/pos <0.001

	
	COC, ng/mg

	Mean
	4.04
	12.2
	The COC-concentrations are significantly higher in CE-positive samples.

	
	
	Median
	1.24
	4.3
	

	
	
	IQR
	3.33
	16.1
	

	
	
	Minimum
	0.5
	0.50
	

	
	
	Maximum
	49.7
	105
	

	
	
	Skewness
	4.39
	3.00
	

	
	
	Kurtosis
	24.0
	11.4
	

	Soc. Drinking
	
	N
	13
	66
	pneg/pos = 0.157

	
	
	Mean
	9.17
	9.96
	No significant difference between CE-negative and CE-positive samples.  
Uncertainty due to small number of CE-negative samples.

	COC, ng/mg

	
	Median
	1.72
	3.59
	

	
	
	IQR
	1.85
	12.68
	

	
	
	Minimum
	0.54
	9,50
	

	
	
	Maximum
	76.7
	55.1
	

	
	
	Skewness
	6.72
	2.03
	

	
	
	Kurtosis
	9.96
	3.88
	

	Alcohol Abuse
	
	N
	6
	63
	pneg/pos <0.001

	
	COC, ng/mg

	Mean
	1.13
	11.3
	The COC-concentrations are significantly higher in CE-positive samples.
Uncertainty due to very small number of CE-negative samples.

	
	
	Median
	1.06
	6.43
	

	
	
	IQR
	1.03
	13.8
	

	
	
	Minimum
	0,58
	0.58
	

	
	
	Maximum
	1.80
	41.9
	

	
	
	Skewness
	0.25
	1.22
	

	
	
	Kurtosis
	-2.41
	0.60
	

	All samples
	
	N
	80
	186
	pneg/pos <0.001

	
	
	Mean
	4.66
	9.07
	The COC-concentrations are significantly higher in CE-positive samples.

	
	
	Median
	1.33
	5.50
	

	
	
	IQR
	2.01
	13.8
	

	
	
	Minimum
	0.50
	0.50
	

	
	
	MaximumCOC, ng/mg

	76.7
	105
	

	
	
	Skewness
	5.01
	2.66
	

	
	
	Kurtosis
	28.8
	10.7
	



