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Supplement 1. Full questions used in the study. 
Total sleep duration, TSD: How long do you usually sleep at night? How long do you usually sleep during daytime? 
The patient wrote the number of hours and minutes on both questions freely. The night and day sleep were summed into TSD. Responses with unreasonable answers to the sleep duration question (TSD < 2 hours or ≥ 18 hours) were excluded (N=21).  Long sleep duration (Long SD) was defined as sleeping ≥10 hours per day, and short sleep duration (Short SD) as sleeping <6 hours per day. 
 
Difficulty initiating sleep, DIS: Do you have difficulties falling asleep without sleep medication?
The response categories were on a four-grade scale: ‘Not at all’, ‘sometimes’, ‘often’ and ‘nearly always’. DIS was defined as ‘often’ and ‘nearly always’. 
 
Early morning awakenings, EMAs: Do you wake up during sleep at night or very early in morning?
The response categories were on a four-grade scale: ‘Not at all’, ‘sometimes’, ‘often’ and ‘nearly always’. EMAs were defined as ‘often’ and ‘nearly always’. 
 
Fatigue, FAT: Do you consider yourself to be fatigued more often than other people of the same age during the daytime?
The response categories were on a four-grade scale: ‘Yes, nearly always’; ‘yes, often’ (at least weekly); ‘no; I cannot say’. ‘Yes, nearly always’ and ‘yes, often’ were defined as having FAT. 
 
Sleep quality: How well have you slept during the last month?
The response categories were: ‘Well’, ‘rather well’, ‘not well nor poorly’, ‘rather ‘poorly’, ‘poorly’. Poor sleep quality (Poor SQ) was defined as having slept ‘rather poorly’ or ‘poorly’. 
 
Substance use questions 
The questionnaire included questions on both current and lifetime substance use.  
For cigarette smoking, the main question used in this study was:  

Current smoking: When did you have your last smoke?                

The possible answers were: ‘Today or yesterday’, ‘2 days-under 1 month’, ‘1-6 months’, ‘6-12 months’, ‘1-5 years’, ‘5-10 years’, ‘10 years or more’, and ‘never’. We categorized these answers into a three-class variable: 1) current smokers, those who have smoked today or yesterday; 2) patients with probable nicotine withdrawal symptoms whose last smoke was 2 days-1 month ago; and 3) nonsmokers, including all those who had at least one month since their last smoke. 

Additionally, lifetime peak cigarette smoking was assessed with the two questions from the Heaviness of Smoking Index (HSI), valued from 0 points to 3 points.    

Think about the time when you have smoked most:   

How many cigarettes do you or did you smoke per day? The options were ‘0-10’, ‘11-20’, ‘21-30’ and ‘31 or more cigarettes’;     
How soon after you wake or woke up did you smoke?  The options were ‘0-5’, ‘6-30’, ‘31-60’ minutes and ‘more than an hour’.                                                  

Alcohol use during the previous 12 months was assessed with Alcohol Use Disorders Identification Test-Concise (AUDIT-C), a validated screening instrument to identify hazardous alcohol use. This modified version of the 10-item AUDIT includes three consumption focused questions valued from 0 points to 4 points with a maximum score of 12 points.

How often do you have a drink containing alcohol?                                                                          The response categories were: ‘Never’, ‘monthly or less’, ‘2-4 times a month’, ‘2-3 times a week’, ‘4 or more times a week’. 
How many standard drinks containing alcohol do you have on a typical day?                                The possible answers were: ‘1-2’, ‘3-4’, ‘5-6’, ‘7-9’, and ‘10’ or more standard drinks. 
How often do you have six or more drinks on one occasion?”                                                             The possible answers were: ‘Never’, ‘less than monthly’, ‘monthly’, ‘weekly’, ‘daily or almost daily’. 
Lifetime use of other substances; i.e. illicit drugs was assessed with the following question:  
“Have you ever used any of these substances in order to get intoxicated?”                                  
The possible answers were: ‘Never’, ‘occasionally’ and ‘over 50 times’. 


Supplementary Table 1. Results from logistic regression with difficulties initiating sleep, early morning awakenings, fatigue, sleep quality, long and short sleep duration. Alcohol variable is The Alcohol Use Disorders Identification Test-concise (AUDIT-C) and smoking variable is current smoking. Only patients with no substance use, cigarette use, or alcohol use, or both were included in this analysis,

	
	
	OR
	CI
	p
	
	OR
	CI
	p
	
	OR
	CI
	p

	Difficulties initiating sleep
	
	
	
	Early morning awakenings
	
	
	
	Fatigue
	
	
	

	
	Gendera
	1.20
	1.07-1.35
	.002
	
	1.23
	1.11-1.37
	<.001
	
	1.45
	1.31-1.61
	<.001

	
	Diagnosisb
	
	
	<.001
	
	
	
	.001
	
	
	
	<.001

	
	SZ-A
	1.44
	1.20-1.73
	<.001
	
	1.20
	1.01-1.43
	.043
	
	1.11
	0.93-1.32
	.242

	
	BPD
	2.06
	1.78-2.39
	<.001
	
	1.30
	1.13-1.50
	<.001
	
	1.43
	1.24-1.64
	<.001

	
	Ps-DEP
	2.20
	1.77-2.73
	<.001
	
	1.27
	1.02-1.58
	.030
	
	1.64
	1.32-2.04
	<.001

	
	Agec
	
	
	<.001
	
	
	
	<.001
	
	
	
	<.001

	
	41-60 years
	1.32
	1.15-1.50
	<.001
	
	1.44
	1.27-1.64
	<.001
	
	0.70
	0.62-0.79
	<.001

	
	61-80 years
	1.44
	1.22-1.69
	<.001
	
	1.58
	1.35-1.84
	<.001
	
	0.41
	0.36-0.48
	<.001

	
	Living status
	0.87
	0.76-1.01
	.059
	
	0.95
	0.83-1.08
	.434
	
	0.95
	0.83-1.08
	.401

	
	Alcohold
	
	
	<.001
	
	
	
	<.001
	
	
	
	.396

	
	Moderate use
	0.91
	0.79-1.04
	.156
	
	0.97
	0.86-1.10
	.637
	
	1.04
	0.92-1.17
	.575

	
	Risk use
	1.43
	1.21-1.70
	<.001
	
	1.64
	1.39-1.93
	<.001
	
	1.12
	0.95-1.32
	.174

	
	Smokinge
	1.08
	0.96-1.22
	.198
	
	1.04
	0.93-1.16
	.483
	
	0.87
	0.78-0.97
	.014

	Long sleep duration
	
	
	
	Short sleep duration
	
	
	
	Sleep quality
	
	
	

	
	Gender
	1.23
	1.10-1.38
	<.001
	
	0.97
	0.81-1.16
	.700
	
	1.39
	1.19-1.62
	<.001

	
	Diagnosis
	
	
	<.001
	
	
	
	<.001
	
	
	
	<.001

	
	SZ-A
	0.89
	0.74-1.06
	.184
	
	1.35
	1.00-1.81
	.046
	
	1.39
	1.10-1.76
	.007

	
	BPD
	0.69
	0.59-0.80
	<.001
	
	1.50
	1.19-1.89
	.001
	
	2.09
	1.74-2.50
	<.001

	
	Ps-DEP
	0.51
	0.40-0.66
	<.001
	
	2.02
	1.47-2.77
	<.001
	
	2.34
	1.80-3.03
	<.001

	
	Age
	
	
	<.001
	
	
	
	<.001
	
	
	
	.518

	
	41-60 years
	0.65
	0.57-0.74
	<.001
	
	2.01
	1.58-2.56
	<.001
	
	1.05
	0.89-1.24
	.546

	
	61-80 years
	0.38
	0.32-0.44
	<.001
	
	3.42
	2.62-4.46
	<.001
	
	0.94
	0.76-1.17
	.578

	
	Living status
	1.37
	1.20-1.56
	<.001
	
	0.83
	0.67-1.04
	.111
	
	0.79
	0.65-0.97
	.022

	
	Alcohol
	
	
	.076
	
	
	
	.002
	
	
	
	<.001

	
	Moderate use
	0.86
	0.76-0.98
	.024
	
	0.84
	0.68-1.04
	.107
	
	1.06
	0.89-1.26
	.513

	
	Risk use
	0.92
	0.77-1.09
	.314
	
	1.34
	1.03-1.74
	.028
	
	1.74
	1.41-2.15
	<.001

	
	Smoking
	0.96
	0.86-1.08
	.498
	
	1.29
	1.08-1.56
	.006
	
	0.91
	0.78-1.06
	.223


Abbreviations: SZ-A= Schizoaffective disorder, BPD= Bipolar disorder, Ps-DEP= Psychotic depression                                                                                                                                                                                                                    aReference group: men, bReference group: Schizophrenia, cReference group: 18-40 year old patients, dReference group: Patients with no alcohol use, eReference group: patients with no smoking in at least one month




Supplementary Table 2. Results from logistic regression with difficulties initiating sleep, early morning awakenings, fatigue, sleep quality, long and short sleep duration. Alcohol variable is binge drinking (AUDIT-3) and smoking variable is current smoking combined with lifetime Heavy Smoking Index score. 

	
	
	OR
	CI
	p
	
	OR
	CI
	p
	
	OR
	CI
	p

	Difficulties initiating sleep
	
	
	
	Early morning awakenings*
	
	
	
	Fatigue
	
	
	

	
	Gendera
	1.16
	0.98-1.39
	.086
	
	1.35
	1.15-1.59
	<.001
	
	1.54
	1.32-1.81
	<.001

	
	Diagnosisb
	
	
	<.001
	
	
	
	.011
	
	
	
	<.001

	
	SZ-A
	1.68
	1.27-2.21
	<.001
	
	1.26
	.96-1.64
	.092
	
	1.54
	1.18-2.00
	.001

	
	BPD
	2.25
	1.81-2.80
	<.001
	
	1.40
	1.13-1.73
	.002
	
	1.60
	1.30-1.97
	<.001

	
	Ps-DEP
	2.74
	1.92-3.91
	<.001
	
	1.30
	.91-1.86
	.143
	
	2.10
	1.47-3.01
	<.001

	
	Agec
	
	
	.001
	
	
	
	.008
	
	
	
	<.001

	
	41-60 years
	1.36
	1.11-1.66
	.003
	
	1.26
	1.04-1.53
	.016
	
	0.86
	0.72-1.03
	.111

	
	61-80 years
	1.60
	1.25-2.05
	<.001
	
	1.43
	1.13-1.80
	.003
	
	0.53
	0.42-0.67
	<.001

	
	Living status
	0.86
	0.93-1.44
	.165
	
	0.90
	0.74-1.09
	.272
	
	1.07
	0.89-1.29
	.479

	
	Binge drinkingd
	1.15
	.93-1.44
	.202
	
	1.40
	1.14-1.72
	.002
	
	1.03
	0.83-1.27
	.788

	
	Smokinge
	
	
	.003
	
	
	
	<.001
	
	
	
	<.001

	
	HSI 1-2
	0.77
	0.58-1.02
	.066
	
	0.66
	0.51-0.86
	.002
	
	0.54
	0.42-0.70
	<.001

	
	HSI 3-4
	1.13
	0.93-1.39
	.223
	
	0.99
	0.82-1.19
	.904
	
	0.80
	0.66-0.97
	.016

	
	HSI 5-6
	1.38
	1.06-1.78
	.015
	
	1.69
	1.33-2.15
	<.001
	
	1.19
	0.93-1.51
	.168

	Long sleep duration
	
	
	
	Short sleep duration
	
	
	
	Sleep quality
	
	
	

	
	Gender
	1.11
	0.94-1.31
	.225
	
	0.90
	0.69-1.18
	.446
	
	1.47
	1.16-1.85
	.001

	
	Diagnosis
	
	
	<.001
	
	
	
	<.001
	
	
	
	<.001

	
	SZ-A
	0.95
	0.72-1.24
	.697
	
	1.40
	0.90-2.19
	.138
	
	1.73
	1.22-2.47
	.002

	
	BPD
	0.60
	0.47-0.76
	<.001
	
	1.75
	1.26-2.43
	.001
	
	2.51
	1.91-3.29
	<.001

	
	Ps-DEP
	0.66
	0.45-0.97
	.033
	
	2.83
	1.75-4.56
	<.001
	
	2.97
	1.95-4.52
	<.001

	
	Age
	
	
	<.001
	
	
	
	<.001
	
	
	
	.314

	
	41-60 years
	0.67
	0.55-0.81
	<.001
	
	2.06
	1.44-2.94
	<.001
	
	1.19
	.92-1.54
	.187

	
	61-80 years
	0.39
	0.30-0.49
	<.001
	
	3.51
	2.35-5.22
	<.001
	
	1.00
	.72-1.41
	.978

	
	Living status
	1.39
	1.15-1.68
	.001
	
	0.70
	0.50-0.97
	.031
	
	0.75
	0.56-1.06
	.064

	
	Binge drinking
	0.98
	0.79-1.22
	.858
	
	1.12
	.80-1.56
	.521
	
	1.39
	1.06-1.83
	.017

	
	Smoking
	
	
	.296
	
	
	
	.001
	
	
	
	.001

	
	HSI 1-2
	0.79
	0.61-1.03
	.086
	
	1.09
	0.70-1.69
	.704
	
	0.66
	0.44-0.98
	.040

	
	HSI 3-4
	0.86
	0.71-1.05
	.138
	
	1.18
	0.86-1.63
	.312
	
	0.93
	0.71-1.22
	.595

	
	HSI 5-6 
	0.90
	0.70-1.16
	.414
	
	2.08
	1.44-3.01
	<.001
	
	1.50
	1.09-2.07
	.013


Abbreviations: SZ-A= Schizoaffective disorder, BPD= Bipolar disorder, Ps-DEP= Psychotic depression, HSI= Heavy Smoking Index.                                                                                                                                                                                                                                                                                                                                                                                                                                                    aReference group: men, bReference group: Schizophrenia, cReference group: 18-40 year old patients, dReference group: Patients who never or more rarely than once a month drink at least 6 portions of alcohol, eReference group: patients with no smoking in at least one month




Supplementary Figure 1. Venn diagram of substance use in SUPER Sample.  Smoking variable is current smoking, alcohol is risk use according to AUDIT-C, and for cannabis and other substances the threshold was lifetime use of at least 50 times.
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Supplementary figure 2. STROBE Flowchart of SUPER study sample. 


SUPER Research project (10470 patients with psychosis)

Answered ≥ 1 sleep and substance use question, N=8610

Age or gender unknown, N=28
Over 80 years of age, N= 46
Didn’t answer single sleep question in questionnaire, N=172
Patients 18-80 years with known gender and diagnosis, N=8789

Schizophrenia, schizoaffective disorder, bipolar disorder, psychotic depression, N= 8823
Patients with psychosis, N=10470 


 
Unknown diagnosis, N= 76
Other psychosis or other etiology, N=1571








Didn’t answer single substance use question in questionnaire, N=7
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