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Equations for all Models and Results of Supplemental Analyses

Supplemental Analyses: In supplemental analyses we tested the robustness of spouse negative behavior as a moderator of probands’ drinking trajectories to a variety of covariates. Covariates were chosen as factors associated with the initiation and/or progression of AUD (McAweeney, Zucker, Fitzgerald, Puttler, & Wong, 2005; Zucker, Ellis, Fitzgerald, Bingham, & Sanford, 1996). Given our limited sample size, covariates were examined in separate models, so that a total of 24 models (8 sets of models examining each of the 3 drinking outcomes) were examined to test the robustness of reported effects. Equations 1-3 present the models used in these supplemental analyses. 
Equation 1 represents the level-1 (within individual) model and equations 2 and 3 represent the level-2 (between individual) models. Note that, as reported in the manuscript, a log link function was used at level 1 to account for non-normal outcomes (Raudenbush & Bryk, 2002). The outcome variable “Drinking” took the form of one of the following three variables, each measured at three time points and examined in separate models: Drinking Problems, Drinking Days, and Heavy Episodic Drinking (HED).  The variable “ProbBehav” refers to the frequency of negative behaviors displayed by the proband with AUD and “SpBehav” refers to negative behaviors displayed by the spouse.
Log(Drinkingti )= π0i + π1i (timeti)+ ti							 (1)  
π0i = 00  + 01Covariate + 02ProbBehav + 03SpBehav +   r00	           	  	            (2)
π1i = 10  + 11Covariate + 12 ProbBehav + 13 SpBehav +   r10		    		(3)
Covariates examined (represented as “Covariate” in the equations above) included spouse drinking patterns (spouse drinking days, HED, and drinking problems), proband gender, level of depression, level of antisociality, relationship duration, race, income, and education. Results of these supplemental models are presented below in Table 1. 
Primary Analyses: Equations for primary models employed in this study are provided below (Equations 4-6). As noted in the manuscript, recruitment source was also entered into primary models predicting drinking problems, but it did not impact drinking trajectories along the other two outcome variables. Results of primary analyses are presented within the body of the manuscript.
Log(Drinkingti )= π0i + π1i (timeti)+ ti							 (4)  
π0i = 00  + 01ProbBehav + 02SpBehav +   r00				           	             (5)
π1i =  10  + 11 ProbBehav + 12 SpBehav +   r10					                   (6)

References
McAweeney, M. J., Zucker, R. A., Fitzgerald, H. E., Puttler, L. I., & Wong, M. M. (2005). Individual and partner predictors of recovery from alcohol-use disorder over a nine-year interval: Findings from a community sample of alcoholic married men. Journal of Studies on Alcohol, 66, 220–228.
Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear models: Applications and data analysis methods (Vol. 2). Thousand Oaks, CA: Sage Publications.
Zucker, R. A., Ellis, D. A., Fitzgerald, H. E., Bingham, C. R., & Sanford, K. (1996). Other evidence for at least two alcoholisms II: Life course variation in antisociality and heterogeneity of alcoholic outcome. Development and Psychopathology, 8, 831–848.
7
Online Supplemental Material

	
Table 1. Multilevel Generalized Linear Models Examining Spouse and Proband Negative Behaviors as Moderators of Probands’ Drinking Trajectories while Controlling for Different Covariates

	Spouse Drinking Patterns
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	SpDrkPrb
	-0.11
	-3.88
	0.000
	SpDrkDys
	0.02
	0.72
	0.473
	SpHED
	0.06
	0.40
	0.691

	Time
	-1.88
	-5.31
	<.001
	Time
	-0.63
	-2.82
	0.006
	Time
	-1.23
	-3.24
	0.002

	SpDrkPrb *Time
	-0.07
	-2.99
	0.004
	SpDrkDys *Time
	0.01
	0.05
	0.961
	SpHED *Time
	-0.10
	-1.46
	0.151

	ProbBehav
	0.06
	1.36
	0.180
	ProbBehav
	-0.09
	-1.85
	0.070
	ProbBehav
	-0.10
	-0.88
	0.386

	ProbBehav*Time
	0.01
	0.43
	0.672
	ProbBehav*Time
	-0.05
	-2.01
	0.048
	ProbBehav*Time
	-0.03
	-0.61
	0.544

	SpBehav
	0.15
	2.59
	0.013
	SpBehav
	0.07
	1.72
	0.093
	SpBehav
	0.10
	2.68
	0.010

	SpBehav*Time
	0.08
	2.43
	0.017
	SpBehav*Time
	0.04
	2.98
	0.004
	SpBehav*Time
	0.08
	3.62
	0.001

	
Gender
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	Gender
	-0.40
	-0.42
	0.679
	Gender
	-0.06
	-0.07
	0.948
	Gender
	0.05
	0.05
	0.964

	Time
	-1.81
	-5.03
	<.001
	Time
	-0.71
	-3.01
	0.003
	Time
	-1.23
	-3.90
	<.001

	Gender*Time
	-0.11
	-0.22
	0.824
	Gender*Time
	0.14
	0.38
	0.705
	Gender*Time
	0.07
	0.12
	0.902

	ProbBehav
	0.02
	0.45
	0.657
	ProbBehav
	-0.09
	-1.53
	0.134
	ProbBehav
	-0.12
	-1.79
	0.080

	ProbBehav*Time
	-0.01
	-0.33
	0.741
	ProbBehav*Time
	-0.05
	-1.90
	0.061
	ProbBehav*Time
	-0.04
	-1.15
	0.252

	SpBehav
	0.14
	3.03
	0.004
	SpBehav
	0.08
	1.74
	0.089
	SpBehav
	0.10
	2.19
	0.034

	SpBehav*Time
	0.08
	2.70
	0.008
	SpBehav*Time
	0.04
	2.94
	0.004
	SpBehav*Time
	0.05
	2.53
	0.013






	
Depression
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	Depression
	0.01
	0.13
	0.900
	Depression
	0.01
	-0.03
	0.979
	Depression
	0.05
	0.82
	0.419

	Time
	-1.64
	-4.17
	<.001
	Time
	-0.87
	-3.08
	0.003
	Time
	-1.40
	-3.87
	0.000

	Depression*Time
	-0.02
	-0.84
	0.401
	Depression*Time
	0.02
	1.42
	0.159
	Depression*Time
	0.02
	1.12
	0.266

	ProbBehav
	0.02
	0.26
	0.798
	ProbBehav
	-0.09
	-1.57
	0.123
	ProbBehav
	-0.17
	-1.84
	0.073

	ProbBehav*Time
	0.01
	-0.05
	0.958
	ProbBehav*Time
	-0.06
	-2.39
	0.019
	ProbBehav*Time
	-0.06
	-1.45
	0.150

	SpBehav
	0.14
	3.14
	0.003
	SpBehav
	0.08
	1.70
	0.097
	SpBehav
	0.10
	2.43
	0.019

	SpBehav*Time
	0.07
	2.75
	0.007
	SpBehav*Time
	0.04
	2.72
	0.008
	SpBehav*Time
	0.05
	2.65
	0.010

	
Antisocial Behaviors
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	Antisocial
	0.08
	2.76
	0.008
	Antisocial
	0.02
	0.63
	0.531
	Antisocial
	0.06
	2.12
	0.039

	Time
	-2.33
	-4.91
	<.001
	Time
	-0.84
	-2.97
	0.004
	Time
	-1.52
	-3.52
	0.001

	Antisocial*Time
	0.04
	2.29
	0.025
	Antisocial*Time
	0.01
	1.47
	0.146
	Antisocial*Time
	0.02
	1.83
	0.071

	ProbBehav
	-0.04
	-0.90
	0.371
	ProbBehav
	-0.10
	-1.91
	0.063
	ProbBehav
	-0.18
	-2.68
	0.010

	ProbBehav*Time
	-0.04
	-1.55
	0.125
	ProbBehav*Time
	-0.05
	-2.36
	0.021
	ProbBehav*Time
	-0.06
	-2.00
	0.049

	SpBehav
	0.12
	3.14
	0.003
	SpBehav
	0.08
	1.74
	0.089
	SpBehav
	0.10
	2.11
	0.041

	SpBehav*Time
	0.07
	2.63
	0.010
	SpBehav*Time
	0.04
	2.87
	0.005
	SpBehav*Time
	0.05
	2.73
	0.008









	
Relationship Duration
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	RelDurat
	-0.12
	-2.26
	0.029
	RelDurat
	-0.09
	-2.61
	0.012
	RelDurat
	-0.17
	-2.25
	0.030

	Time
	-1.12
	-3.17
	0.002
	Time
	-0.18
	-0.98
	0.330
	Time
	-0.45
	-2.03
	0.046

	RelDurat *Time
	-0.06
	-2.07
	0.042
	RelDurat *Time
	-0.04
	-2.65
	0.010
	RelDurat *Time
	-0.08
	-2.15
	0.034

	ProbBehav
	0.04
	1.02
	0.313
	ProbBehav
	-0.08
	-2.06
	0.045
	ProbBehav
	-0.16
	-2.73
	0.009

	ProbBehav*Time
	0.00
	-0.06
	0.954
	ProbBehav*Time
	-0.04
	-2.31
	0.023
	ProbBehav*Time
	-0.06
	-2.83
	0.006

	SpBehav
	0.09
	2.43
	0.019
	SpBehav
	0.03
	0.89
	0.381
	SpBehav
	0.05
	1.20
	0.238

	SpBehav*Time
	0.05
	2.25
	0.027
	SpBehav*Time
	0.02
	2.19
	0.031
	SpBehav*Time
	0.03
	2.12
	0.037

	
Race
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	White
	0.01
	0.01
	0.996
	White
	-0.65
	-0.39
	0.695
	White
	-0.49
	-0.23
	0.816

	Black
	-2.82
	-1.78
	0.083
	Black
	-2.78
	-1.53
	0.134
	Black
	-4.52
	-1.71
	0.094

	Time
	-1.22
	-3.69
	0.000
	Time
	-0.27
	-0.82
	0.413
	Time
	-1.09
	-3.32
	0.001

	White*Time
	-0.64
	-1.62
	0.109
	White*Time
	-0.39
	-1.18
	0.241
	White*Time
	-0.29
	-0.79
	0.434

	Black*Time
	-2.09
	-3.02
	0.003
	Black*Time
	-1.40
	-3.02
	0.003
	Black*Time
	-2.05
	-2.37
	0.020

	ProbBehav
	0.05
	0.80
	0.425
	ProbBehav
	-0.06
	-0.92
	0.364
	ProbBehav
	-0.05
	-0.60
	0.550

	ProbBehav*Time
	0.00
	-0.03
	0.973
	ProbBehav*Time
	-0.03
	-1.07
	0.288
	ProbBehav*Time
	0.00
	-0.06
	0.950

	SpBehav
	0.19
	3.77
	0.001
	SpBehav
	0.11
	2.50
	0.016
	SpBehav
	0.17
	2.49
	0.017

	SpBehav*Time
	0.10
	3.66
	<0.001
	SpBehav*Time
	0.06
	3.86
	<0.001
	SpBehav*Time
	0.08
	2.80
	0.006

	
Income
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	Income
	-0.25
	-1.39
	0.173
	Income
	-0.36
	-1.99
	0.054
	Income
	-0.29
	-1.43
	0.161

	Time
	-0.64
	-1.77
	0.080
	Time
	-0.01
	-0.02
	0.984
	Time
	-0.36
	-1.13
	0.260

	Income*Time
	-0.22
	-2.46
	0.016
	Income*Time
	-0.13
	-1.38
	0.171
	Income*Time
	-0.18
	-1.91
	0.059

	ProbBehav
	0.00
	-0.01
	0.992
	ProbBehav
	-0.11
	-2.25
	0.030
	ProbBehav
	-0.16
	-2.48
	0.018

	ProbBehav*Time
	-0.03
	-0.97
	0.333
	ProbBehav*Time
	-0.06
	-2.62
	0.011
	ProbBehav*Time
	-0.06
	-2.42
	0.018

	SpBehav
	0.11
	2.58
	0.014
	SpBehav
	0.04
	0.82
	0.417
	SpBehav
	0.07
	1.59
	0.119

	SpBehav*Time
	0.05
	2.32
	0.023
	SpBehav*Time
	0.03
	1.98
	0.052
	SpBehav*Time
	0.04
	2.75
	0.007

	
Education
	
	
	
	

	
	Drinking Problems
	
	Drinking Days
	
	Heavy Episodic Drinking

	
	B
	t ratio
	p value
	
	B
	t ratio
	p value
	
	B
	t ratio
	p value

	Education
	-0.27
	-0.53
	0.599
	Education
	0.03
	0.06
	0.953
	Education
	-0.54
	-0.96
	0.340

	Time
	-1.55
	-1.08
	0.281
	Time
	-1.03
	-0.93
	0.354
	Time
	-0.59
	-0.44
	0.664

	Education*Time
	-0.08
	-0.26
	0.797
	Education*Time
	0.06
	0.28
	0.777
	Education*Time
	-0.15
	-0.48
	0.633

	ProbBehav
	0.02
	0.39
	0.696
	ProbBehav
	-0.08
	-1.55
	0.128
	ProbBehav
	-0.12
	-2.02
	0.050

	ProbBehav*Time
	-0.01
	-0.38
	0.707
	ProbBehav*Time
	-0.04
	-1.78
	0.079
	ProbBehav*Time
	-0.03
	-1.20
	0.234

	SpBehav
	0.15
	3.35
	0.002
	SpBehav
	0.08
	1.82
	0.077
	SpBehav
	0.11
	2.57
	0.014

	SpBehav*Time
	0.08
	2.80
	0.006
	SpBehav*Time
	0.04
	2.86
	0.005
	SpBehav*Time
	0.05
	2.60
	0.011
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N=48 couples; SpBehav=Total negative behaviors displayed by spouse. ProbBehav=Total negative behaviors displayed by proband with AUD. In all models, time is centered at 12-month follow-up.  SpDrkPrb= Spouse Drinking Problems measured at baseline, 6-month follow-up, and 12-month follow-up (time varying covariate). SpDrkDys= Spouse Drinking Days (time varying covariate). SpHED=Spouse frequency of heavy episodic drinking (time varying covariate). Gender=Proband gender, coded such that 0=Male and 1=Female. Depression=Proband depression measured at baseline using the Beck Depression Inventory; Antisocial=Proband antisocial characteristics measured at baseline using the Antisocial Behavior Inventory; RelDurat=The total amount of time (in years) that the couple had spent living together at the time of the baseline assessment; Race=Proband race, entered as a complete set of dummy codes (White, Black, and Other) with “other racial category” set as the reference group; Education=Proband education at baseline, entered as a set of 8 ordinal categories ranging from 0 (no schooling whatsoever) to 7 (doctoral degree or equivalent). Income=Proband income at baseline, entered as a set of 10 ordinal categories ranging from 0 (less than $1,000/year) to 9 (more than $100,000/year).




