Supplementary Table S1. Baseline characteristics of participants in the analytic sample who did and did not complete both follow-ups
	
	
	Participants who completed both follow-ups 
(N = 90)
	Participants who missed one or more follow-up 
(N = 59)
	
	

	
	
	n (%)
	n (%)
	χ2 (df)
	p

	Sexa
	
	
	0.23 (1)
	0.631

	
	Male
	30 (33.33)
	23 (38.98)
	
	

	
	Female
	59 (65.56)
	36 (61.02)
	
	

	Household incomeb
	
	
	3.72 (4)
	0.446

	
	$0–$19,999
	17 (18.89)
	15 (25.42)
	
	

	
	$20,000–$49,999
	28 (31.11)
	19 (32.20)
	
	

	
	$50,000–$99,999
	19 (21.11)
	15 (25.42)
	
	

	
	$100,000–$159,999
	11 (12.22)
	3 (5.08)
	
	

	
	$160,000+
	14 (15.56)
	6 (10.17)
	
	

	Highest level of education
	
	
	3.14 (3)
	0.370

	
	Less than high school, GED, or high school diploma
	30 (33.33)
	23 (38.98)
	
	

	
	Some college, technical certification, or associates degree
	23 (25.56)
	18 (30.51)
	
	

	
	Bachelors degree
	34 (37.78)
	18 (30.51)
	
	

	
	Masters or doctoral degree
	3 (3.33)
	0 (0.00)
	
	

	
	
	M (SD)
	M (SD)
	t (df)
	p

	Age
	22.38 (2.17)
	21.53 (1.90)
	2.53 (135.31)
	0.012

	DFAQ-CU number of cannabis use days in the past month 
	14.73 (9.60)
	16.80 (9.04)
	-1.33 (129.38)
	0.186

	DFAQ-CU grams of cannabis flower used in a typical session
	0.34 (0.28)
	0.39 (0.42)
	-0.75 (92.64)
	0.453

	DFAQ-CU grams of cannabis flower used in a typical day
	0.42 (0.43)
	0.57 (0.81)
	-1.24 (79.06)
	0.218

	DFAQ-CU grams of cannabis flower used in a typical week
	1.96 (3.10)
	3.03 (5.02)
	-1.45 (87.03)
	0.150

	NIAAA average number of alcohol use days per month in the past three months
	9.32 (6.06)
	9.73 (6.10)
	-0.40 (123.62)
	0.691

	NIAAA average number of drinks per alcohol use day in the past three monthsa 
	3.48 (2.65)
	3.38 (2.01)
	0.25 (143.34)
	0.802

	NIAAA average number of drinks per month in the past three monthsa
	32.53 (44.72)
	30.91 (23.33)
	0.29 (139.43)
	0.774

	CUDIT-R total score
	9.78 (5.55)
	10.66 (5.02)
	-1.01 (132.66)
	0.316

	AUDIT total score
	7.96 (4.77)
	8.27 (4.50)
	-0.41 (129.20)
	0.684


Note. M = mean; SD = standard deviation; DFAQ-CU = Daily Sessions, Frequency, Age of Onset, and Quantity of Cannabis Use Inventory; NIAAA = National Institute on Alcohol Abuse and Alcoholism Alcohol Screening Questions; CUDIT-R = Cannabis Use Disorder Identification Test – Revised; AUDIT = Alcohol Use Disorder Identification Test; RPI = Reward Probability Index. Bolding denotes statistical significance (p <.05). aOne participant was missing data; bTwo participants were missing data. 




Supplementary Table S2. Person-level descriptive statistics on the number of cannabis-only, alcohol-only, and simultaneous use sessions reported at each burst timepoint
	
	Baseline
(n = 148)
	Six-month follow-up
(n = 102)
	12-month follow-up
(n = 92)

	
	M (SD)
	M (SD)
	M (SD)

	Number of simultaneous use sessions
	1.23 (1.65)
	1.02 (1.89)
	1.02 (2.03)

	Number of alcohol-only use sessions
	2.47 (2.54)
	2.33 (2.46)
	2.24 (2.86)

	Number of cannabis-only use sessions
	7.29 (7.68)
	5.25 (6.59)
	6.83 (8.90)


Note. M = mean; SD = standard deviation. 


























Table S3. Multilevel models predicting peak subjective responses during alcohol sessions
	 
	 
	Energized
	Sedated
	Anxious
	Calm
	Liking
	Intoxication

	 
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Simultaneous use (vs. alcohol-only use)
	<0.01
	0.08
	0.979
	0.42
	0.09
	<.001
	0.11
	0.07
	0.149
	0.08
	0.08
	0.301
	0.19
	0.07
	0.006
	0.44
	0.08
	<.001

	
	Standard drinks
	0.09
	0.02
	<.001
	0.03
	0.02
	0.139
	0.01
	0.02
	0.751
	-0.01
	0.02
	0.658
	0.08
	0.01
	<.001
	0.23
	0.02
	<.001

	
	Weekend (vs. weekday)
	0.11
	0.06
	0.05
	<0.01
	0.06
	0.946
	-0.03
	0.05
	0.587
	0.06
	0.05
	0.248
	<0.01
	0.05
	0.932
	0.02
	0.06
	0.771

	
	With others (vs. alone)
	0.45
	0.08
	<.001
	-0.14
	0.09
	0.132
	-0.25
	0.08
	0.001
	0.01
	0.08
	0.911
	0.26
	0.07
	<.001
	0.24
	0.08
	0.002

	
	Time since started substance use (minutes)
	-0.01
	<0.01
	<.001
	<0.01
	<0.01
	0.035
	<0.01
	<0.01
	0.571
	<0.01
	<0.01
	0.068
	<0.01
	<0.01
	0.909
	<0.01
	<0.01
	0.171

	
	Number of surveys in session
	0.12
	0.04
	0.001
	0.26
	0.04
	<.001
	0.13
	0.03
	<.001
	0.29
	0.03
	<.001
	0.16
	0.03
	<.001
	0.14
	0.04
	<.001

	
	Simultaneous use (vs. alcohol-only use) X standard drinks
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	-0.09
	0.04
	0.034

	Level 2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Burst timepoint 
	-0.03
	0.05
	0.556
	0.14
	0.05
	0.012
	-0.01
	0.04
	0.765
	0.04
	0.04
	0.348
	-0.02
	0.04
	0.578
	0.08
	0.05
	0.083

	Level 3 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Proportion of simultaneous use (vs. alcohol-only use) sessions
	0.41
	0.21
	0.051
	0.33
	0.23
	0.148
	0.06
	0.2
	0.784
	0.24
	0.21
	0.242
	0.59
	0.19
	0.002
	0.38
	0.2
	0.057

	
	Person-mean standard drinks
	0.15
	0.06
	0.021
	-0.07
	0.07
	0.351
	-0.06
	0.06
	0.328
	<0.01
	0.06
	0.938
	0.06
	0.06
	0.309
	0.1
	0.06
	0.118

	
	Proportion of weekend (vs. weekday) sessions
	-0.48
	0.28
	0.091
	-0.11
	0.31
	0.718
	-0.23
	0.26
	0.396
	-0.1
	0.27
	0.718
	-0.2
	0.25
	0.425
	-0.48
	0.26
	0.071

	
	Proportion of sessions with others (vs. alone)
	0.49
	0.26
	0.063
	-0.48
	0.28
	0.092
	-0.42
	0.25
	0.095
	0.02
	0.26
	0.948
	0.28
	0.23
	0.233
	-0.2
	0.25
	0.41

	
	Person-mean time between starting substance use and initiating new-use survey (minutes)
	<0.01
	<0.01
	0.471
	<0.01
	<0.01
	0.367
	<0.01
	<0.01
	0.29
	<0.01
	<0.01
	0.101
	<0.01
	<0.01
	0.756
	-0.01
	<0.01
	0.063

	
	Person-mean number of surveys in session
	0.26
	0.12
	0.026
	0.12
	0.13
	0.355
	0.12
	0.11
	0.271
	0.36
	0.12
	0.003
	0.27
	0.1
	0.013
	0.15
	0.11
	0.168

	
	Baseline CUDIT
	-0.02
	0.01
	0.131
	0.02
	0.02
	0.291
	0.02
	0.01
	0.205
	<0.01
	0.01
	0.845
	-0.01
	0.01
	0.503
	0.01
	0.01
	0.646

	
	Baseline AUDIT
	0.05
	0.01
	0.001
	0.04
	0.02
	0.017
	0.04
	0.01
	0.009
	0.01
	0.01
	0.565
	0.02
	0.01
	0.095
	0.03
	0.01
	0.019

	
	Age (years)
	<0.01
	0.03
	0.99
	-0.01
	0.03
	0.71
	0.02
	0.03
	0.573
	-0.05
	0.03
	0.123
	-0.02
	0.03
	0.505
	-0.05
	0.03
	0.075

	
	Male (vs. female)
	-0.26
	0.14
	0.065
	-0.19
	0.15
	0.221
	0.21
	0.13
	0.12
	-0.33
	0.14
	0.018
	-0.03
	0.12
	0.813
	-0.33
	0.13
	0.012

	Cross-level interactions
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	Simultaneous use (vs. alcohol-only use) X person-mean standard drinks
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	-0.17
	0.07
	0.012
	–
	–
	–


Note. SE = standard error; CUDIT = Cannabis Use Disorder Identification Test – Revised; AUDIT = Alcohol Use Disorder Identification Test – Revised. Level 1 refers to the session level, level 2 refers to the burst level, and level 3 refers to the person level. At level 2, burst timepoint was coded with 0 = baseline, 1 = six-month follow-up, and 2 = 12-month follow-up. Analyses limited to sessions involving alcohol use (1189 observations); the n = 140 participants who contributed one or more session involving alcohol use and were not missing data on sex assigned at birth are represented in analyses. Level 1 independent variables were person-mean centered within each burst, level 2 independent variables were person-mean centered, and level 3 variables were grand-mean centered. Bolding denotes statistical significance (p <.05).



















Table S4. Multilevel models predicting peak subjective responses during cannabis sessions
	 
	 
	Energized
	Sedated
	Anxious
	Calm
	Liking
	High

	 
	 
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p
	b
	SE
	p

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Simultaneous use (vs. cannabis-only use)
	0.33
	0.06
	<.001
	-0.1
	0.07
	0.116
	-0.1
	0.06
	0.076
	-0.08
	0.05
	0.105
	0.12
	0.05
	0.018
	-0.07
	0.07
	0.281

	
	Grams of cannabis flower
	-0.03
	0.05
	0.628
	0.25
	0.06
	<.001
	-0.05
	0.05
	0.292
	0.1
	0.04
	0.023
	0.18
	0.04
	<.001
	0.5
	0.06
	<.001

	
	Concentrate hits
	-0.02
	0.01
	0.079
	0.02
	0.01
	0.013
	-0.01
	0.01
	0.373
	<0.01
	0.01
	0.841
	<0.01
	0.01
	0.509
	0.03
	0.01
	0.001

	
	Edible/beverage servings
	0.01
	0.03
	0.717
	0.07
	0.03
	0.039
	-0.05
	0.03
	0.084
	0.03
	0.02
	0.21
	0.04
	0.02
	0.078
	0.14
	0.03
	<.001

	
	Weekend (vs. weekday)
	-0.04
	0.03
	0.289
	0.01
	0.04
	0.751
	-0.01
	0.03
	0.72
	-0.02
	0.03
	0.579
	-0.05
	0.03
	0.062
	0.02
	0.04
	0.582

	
	With others (vs. alone)
	0.13
	0.04
	0.002
	-0.01
	0.04
	0.796
	-0.01
	0.04
	0.731
	0.01
	0.03
	0.706
	0.06
	0.03
	0.071
	0.05
	0.04
	0.294

	
	Time since started substance use (minutes)
	<0.01
	<0.01
	0.05
	<0.01
	<0.01
	0.92
	<0.01
	<0.01
	0.428
	<0.01
	<0.01
	0.908
	<0.01
	<0.01
	0.442
	<0.01
	<0.01
	0.187

	
	Number of surveys in session
	0.27
	0.02
	<.001
	0.16
	0.02
	<.001
	0.18
	0.02
	<.001
	0.2
	0.02
	<.001
	0.19
	0.02
	<.001
	0.16
	0.02
	<.001

	
	Simultaneous use (vs. cannabis-only use) X concentrate hits
	0.11
	0.03
	0.001
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–

	Level 2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Burst timepoint 
	-0.04
	0.04
	0.31
	0.04
	0.04
	0.363
	-0.02
	0.03
	0.45
	-0.01
	0.03
	0.824
	-0.08
	0.03
	0.014
	-0.02
	0.04
	0.671

	Level 3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Proportion of simultaneous use (vs. cannabis-only use) sessions
	0.31
	0.31
	0.328
	-0.14
	0.35
	0.684
	0.14
	0.28
	0.624
	-0.35
	0.28
	0.22
	-0.73
	0.24
	0.002
	-0.86
	0.29
	0.004

	
	Person-mean grams of cannabis flower
	0.83
	0.26
	0.002
	-0.5
	0.29
	0.089
	-0.48
	0.23
	0.04
	0.44
	0.24
	0.068
	0.22
	0.19
	0.251
	0.15
	0.24
	0.546

	
	Person-mean concentrate hits
	0.03
	0.04
	0.518
	0.06
	0.05
	0.194
	-0.03
	0.04
	0.44
	0.09
	0.04
	0.014
	0.08
	0.03
	0.009
	0.05
	0.04
	0.176

	
	Person-mean edible/beverage servings
	0.22
	0.15
	0.163
	-0.08
	0.17
	0.651
	-0.02
	0.14
	0.878
	0.01
	0.14
	0.959
	-0.03
	0.12
	0.81
	0.01
	0.15
	0.966

	
	Proportion of weekend (vs. weekday) sessions
	0.01
	0.32
	0.965
	-0.24
	0.36
	0.502
	-0.36
	0.29
	0.206
	-0.14
	0.29
	0.639
	0.01
	0.25
	0.959
	-0.16
	0.31
	0.618

	
	Proportion of sessions with others (vs. alone)
	0.57
	0.22
	0.013
	0.08
	0.25
	0.742
	0.34
	0.2
	0.091
	-0.07
	0.2
	0.717
	0.15
	0.17
	0.365
	0.23
	0.21
	0.271

	
	Person-mean time between starting substance use and initiating new-use survey (minutes)
	<0.01
	<0.01
	0.657
	<0.01
	<0.01
	0.963
	<0.01
	<0.01
	0.798
	<0.01
	<0.01
	0.734
	<0.01
	<0.01
	0.109
	<0.01
	<0.01
	0.477

	
	Person-mean number of surveys in session
	0.42
	0.14
	0.003
	0.28
	0.16
	0.083
	0.27
	0.13
	0.036
	0.34
	0.13
	0.009
	0.26
	0.11
	0.015
	0.27
	0.13
	0.044

	
	Baseline CUDIT
	-0.01
	0.01
	0.459
	<0.01
	0.02
	0.857
	0.03
	0.01
	0.034
	<0.01
	0.01
	0.897
	-0.02
	0.01
	0.091
	<0.01
	0.01
	0.767

	
	Baseline AUDIT
	0.03
	0.02
	0.045
	0.05
	0.02
	0.013
	0.03
	0.01
	0.026
	<0.01
	0.02
	0.927
	0.02
	0.01
	0.111
	0.04
	0.02
	0.006

	
	Age (years)
	0.01
	0.03
	0.844
	-0.04
	0.03
	0.231
	-0.01
	0.03
	0.634
	-0.02
	0.03
	0.398
	<0.01
	0.02
	0.901
	0.01
	0.03
	0.83

	
	Male (vs. female)
	-0.49
	0.14
	0.001
	-0.15
	0.16
	0.351
	-0.01
	0.13
	0.91
	-0.06
	0.13
	0.665
	-0.01
	0.11
	0.947
	-0.31
	0.13
	0.022

	Cross-level interactions
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Simultaneous use (vs. cannabis-only use) X person-mean grams of cannabis flower
	–
	–
	–
	0.61
	0.13
	<.001
	0.26
	0.12
	0.033
	–
	–
	–
	–
	–
	–
	–
	–
	–

	 
	Simultaneous use (vs. cannabis-only use) X person-mean edible/beverage servings
	–
	–
	–
	–
	–
	–
	0.38
	0.15
	0.014
	–
	–
	–
	–
	–
	–
	–
	–
	–


Note. SE = standard error; CUDIT = Cannabis Use Disorder Identification Test – Revised; AUDIT = Alcohol Use Disorder Identification Test – Revised. Level 1 refers to the session level, level 2 refers to the burst level, and level 3 refers to the person level. At level 2, burst timepoint was coded with 0 = baseline, 1 = six-month follow-up, and 2 = 12-month follow-up. Analyses limited to sessions involving cannabis use (2622 observations); the n = 143 participants who contributed one or more session involving cannabis use and were not missing data on sex assigned at birth are represented in analyses. Level 1 independent variables were person-mean centered within each burst, level 2 independent variables were person-mean centered, and level 3 variables were grand-mean centered. Bolding denotes statistical significance (p <.05). Bolding denotes statistical significance (p <.05).



