View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by VCU Scholars Compass

Virginia Commonwealth University

VCU Scholars Compass

Theses and Dissertations Graduate School

2019

A LONGITUDINAL STUDY OF THE STRESS-BUFFERING EFFECTS
OF ROMANTIC RELATIONSHIPS ON ALCOHOL OUTCOMES IN
COLLEGE STUDENTS EXPOSED TO TRAUMA

Rebecca L. Smith
Virginia Commonwealth University

Follow this and additional works at: https://scholarscompass.vcu.edu/etd

6‘ Part of the Developmental Psychology Commons

© The Author

Downloaded from
https://scholarscompass.vcu.edu/etd/6055

This Thesis is brought to you for free and open access by the Graduate School at VCU Scholars Compass. It has
been accepted for inclusion in Theses and Dissertations by an authorized administrator of VCU Scholars Compass.
For more information, please contact libcompass@vcu.edu.


https://core.ac.uk/display/269023236?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.vcu.edu/
http://www.vcu.edu/
https://scholarscompass.vcu.edu/
https://scholarscompass.vcu.edu/etd
https://scholarscompass.vcu.edu/gradschool
https://scholarscompass.vcu.edu/etd?utm_source=scholarscompass.vcu.edu%2Fetd%2F6055&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/410?utm_source=scholarscompass.vcu.edu%2Fetd%2F6055&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu/etd/6055?utm_source=scholarscompass.vcu.edu%2Fetd%2F6055&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

© Rebeccal.Smith 2019
All Rights Reserved



A LONGITUDINAL STUDY OF THE STRESS-BUFFERING EFFECTS OF ROMANTIC
RELATIONSHIPS ON ALCOHOL OUTCOMES IN COLLEGE STUDENTS EXPOSED TO
TRAUMA

A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science
at Virginia Commonwealth University

By: REBECCA L. SMITH
B.S., University of Mary Washington, May 2013
M.S.W., Virginia Commonwealth University, May 2015

Director: Jessica Salvatore, Ph.D.
Assistant Professor of Psychology
Department of Psychology

Virginia Commonwealth University
Richmond, Virginia
October 2019



Acknowledgements

This work was supported by Virginia Commonwealth University, through a Quest
Innovation Fund awarded to Drs. Danielle Dick and Amy Adkins. Spit for Science: The VCU
Student Survey has been supported by Virginia Commonwealth University, P20 AA107828,
R37AA011408, KO2AA018755, and P50 AA022537 from the National Institute on Alcohol
Abuse and Alcoholism, and UL1RR031990 from the National Center for Research Resources
and National Institutes of Health Roadmap for Medical Research. | would like to thank the Spit
for Science participants for making this study a success, as well as the many University faculty,
students, and staff who contributed to the design and implementation of the project.

Personal Acknowledgements

I would like to thank Dr. Jessica Salvatore, co-advisor and committee chair, for her
mentorship. Thank you for your expertise, guidance, and patience throughout this process and
my graduate career thus far. | would also like to thank Dr. Danielle Dick, co-advisor and
committee member, and Dr. Ananda Amstadter, committee member. | appreciate all of your
helpful insight and assistance that led to this final manuscript. Additionally, this work would not
have been possible without the advice and support of my colleagues, Nate Thomas and Zoe
Neale. You both have been invaluable. Finally, I would like to thank Michael Geddes for his
endless support and encouragement of my academic and professional career.



Table of Contents

ACKNOWIEAGEIMENTS ...ttt I
LISt OF TADIES ... e %
S ) T 01 ST vii
511 - Tod PSSR viii
StateMENt OF PUIPOSE ..ottt e s 1
INEFOTUCTION ...ttt e s re et e e s e sre e seeneeeseesaeeneesreenreeneens 2
LITEratUre REVIBW ... ccveiiiie ettt sttt re e bt et eene e sbe et e e sne et 3
Effects of Interpersonal Trauma Exposure on Alcohol Outcomes.............cccueeeeee. 3
Stress-Buffering Effects of Social SUPPOIt.........cccvveieiiniiiieiieeeee e 7
Romantic Relationships as Context for Social SUPPOrt.......c..ccceveeiieiiicvie e, 8
Effects of Interpersonal Trauma Exposure on Romantic Relationships................ 11
Statement of the ProbIem ..........c.oo oo 13
CUITENT STUAY ..ttt et e e b e et e e sae e et e e e nbeenbaeenneenreeanes 14
IVIBENOUS. ...ttt bbb bbb 16
PAMTICIPANTS ...ttt e e nn e b nre s 16
IMIBASUIES ...ttt b ettt et e et e bt e e an e et e e nneenne e e 16
Data ANAIYSIS PIAN ..o 20
RESUITS ...ttt et e et e s re b et nre e te e 26
Preliminary Analyses and Descriptive StatistiCs .........c.cccovviveiieveciie i, 26

Representativeness ANAIYSES ..o 27



Aim 1 — Characterizing the Associations between Trauma and Relationship Dimensions

Aim 2 — Examining whether Relationship Dimensions Moderate the Association between

Trauma and AICONOI OULCOMES ...........coiiiiiiieie e 31
Aim 3 — Examining Sex DIfferenCes .........ccooveveiieiiieie e 35
SENSIIIVIEY ANAIYSES ...t 38
DISCUSSTON ...ttt b bbb bbbttt b e b 42
Summary, Integration, and Implications of FINdiNGS ...........ccocvvviiieienencnen 43
LAMITATIONS ..ttt n bbb 52
Conclusions and FUtUre DIFECHIONS ........c..coviuirierieinierieesesieee s 53
LISt OF RETEIENCES ...ttt bbb nre s 55
AN o] o 1=] 0 L PRSPPI 106



List of Tables
1. Means, standard deviations, frequencies, and percentages by year for all continuous and
CategoriCal VArTADIES. .........oiiieiie e 71
2. Associations between precollege interpersonal trauma and college-onset interpersonal trauma
exposure and relationship status, relationship satisfaction, and partner substance use. ....72
3A. Main effects of relationship status, relationship satisfaction, partner substance use, and
interpersonal trauma exposure on alCoONOl USE .........ccccciviiiiiciicc e 73
3B. Alcohol use as a function of relationship status, relationship satisfaction, partner substance
use, interpersonal trauma exposure, and their INteractions............cccccevvererieieenesiee e, 74
4A. Main effects of relationship status, relationship satisfaction, partner substance use, and
interpersonal trauma exposure on alcohol problems ... 75
4B. Alcohol problems as a function of relationship status, relationship satisfaction, partner
substance use, interpersonal trauma exposure, and their interactions. .............cccocvevveenenne. 76
5. Associations between precollege interpersonal trauma and college-onset interpersonal trauma
exposure and relationship status, relationship satisfaction, and partner substance use as a function
0 T TSRS PO PRSP 77
6. Alcohol use as a function of relationship status, relationship satisfaction, partner substance
use, interpersonal trauma exposure, sex, and their interactions............c.ccccoeevvveveieecieenne. 79
7. Alcohol problems as a function of relationship status, relationship satisfaction, partner
substance use, interpersonal trauma exposure, sex, and their interactions. ....................... 81
8. Sensitivity analyses examining the associations between precollege interpersonal trauma and
college-onset interpersonal trauma exposure and relationship status, relationship satisfaction, and

partner substance use controlling fOr PTSD. ..o 83



Vi

9A. Sensitivity analyses examining the main effects of relationship status, relationship
satisfaction, partner substance use, and interpersonal trauma exposure on alcohol use controlling
L0 G ol 1S 5 S 84

9B. Sensitivity analyses examining alcohol use as a function of relationship status, relationship
satisfaction, partner substance use, interpersonal trauma exposure, and their interactions
CONEFOIIING FOF PTSD ...ttt 85
10A. Sensitivity analyses examining the main effects of relationship status, relationship
satisfaction, partner substance use, and interpersonal trauma exposure on alcohol problems
CONEFOIIING TOF PTSD ...ttt ettt ene e e 87
10B. Sensitivity analyses examining alcohol problems as a function of relationship status,
relationship satisfaction, partner substance use, interpersonal trauma exposure, and their
interactions controlling fOr PTSD........cooiiiiii s 89

11. Sensitivity analyses examining associations between precollege interpersonal trauma and
college-onset interpersonal trauma exposure and relationship status, relationship satisfaction, and
partners substance use as a function of sex, controlling for PTSD.........cccccccvviviiieiiieenen. 91

12. Sensitivity analyses examining alcohol use as a function of relationship status, relationship
satisfaction, partner substance use, interpersonal trauma exposure, sex, and their interactions
CONEIOIIING FOF PTSD....oiieiiiiece ettt sneenas 93

13. Sensitivity analyses examining alcohol problems as a function of relationship status,
relationship satisfaction, partner substance use, interpersonal trauma exposure, sex, and their
interactions cONtrolling fOr PTSD.......ccvoiiiiiiicie e 95

14. Overview of findings by study aim relative to hypotheses and sensitivity analyses...97



vii
List of Figures

Figure 1. Conceptual model for Aim 1 analyses focused on characterizing the associations
between interpersonal trauma exposure and relationship dimensions. ..........c.cccccvevvrienee. 99
Figure 2. Conceptual model for Aim 2 analyses focused on examining whether relationship
dimensions moderated the associations between interpersonal trauma exposure and alcohol use
and alconol ProBIBMS. .......c.oiii s 100
Figure 3. Conceptual model for Aim 3.1 analyses focused on examining whether the associations
between interpersonal trauma exposure and relationship dimensions vary in a sex-specific
00T T T O TP PPR PP OPRPTRTRR 101
Figure 4. Conceptual model for Aim 3.2 analyses focused on examining whether relationship
dimensions moderated the associations between interpersonal trauma exposure and alcohol use
and alcohol problems in a sex-SPecific MANNEr ...........ccccocviiii i 102
Figure 5. Alcohol use as a function of the interaction between relationship status and precollege
INterpersonal trauma EXPOSUIE. .......c..iiiiieieieie ettt bbb 103
Figure 6. Alcohol use as a function of the interaction between partner substance use and college-
onset interpersonal traluma EXPOSUIE. ........ueceerueiierirerieeeeseesteeseesree e eseesseesseeaesreesseaeens 104
Figure 7. Sensitivity analyses examining alcohol use as a function of the interaction between sex,

relationship satisfaction, and college-onset interpersonal trauma exposure controlling for PTSD.



Abstract

A LONGITUDINAL STUDY OF THE STRESS-BUFFERING EFFECTS OF ROMANTIC
RELATIONSHIPS ON ALCOHOL OUTCOMES IN COLLEGE STUDENTS EXPOSED TO
TRAUMA
Rebecca L. Smith, M.S.W.
A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science
at Virginia Commonwealth University
Virginia Commonwealth University, 2019
Director: Jessica Salvatore, Ph.D.
Assistant Professor of Psychology
Department of Psychology
This study examined interplay between interpersonal trauma (IPT), relationship status,
relationship satisfaction (SAT), and partner substance use (PSU), and whether these relationship
dimensions moderated associations between IPT and alcohol outcomes. Data came from a
longitudinal study of college students (N=9,911; 61%female; 49%White). Precollege IPT
increased the likelihood of being in a relationship, while college-onset IPT decreased the
likelihood. IPT predicted lower SAT and higher PSU. Individuals with precollege IPT consumed
more alcohol than those without IPT, but this was mitigated for those in relationships.
Individuals with college-onset IPT consumed more alcohol than those without IPT, and this was
more pronounced with higher PSU. Effects changed modestly when controlling for PTSD.
Findings suggest timing of IPT impacts its effects on relationship dimensions, and their

interactive effects on alcohol. Involvement in relationships, but not relationship satisfaction,

buffers against the effects of IPT on alcohol use, while high PSU partner exacerbates it.



A Longitudinal Study of the Stress-Buffering Effects of Romantic Relationships on Alcohol
Outcomes in College Students Exposed to Trauma
Statement of Purpose
College students engage in high levels of alcohol use, and this is costly to both
individuals and to society (Hingson, Zha, & Weitzman, 2009). It is well established that the
experience of potentially traumatic events, particularly those interpersonal in nature, is
associated with elevated levels of risky alcohol use (Keyes, Hatzenbuehler, & Hasin, 2011;
Overstreet, Berenz, Kendler, Dick, & Amstadter, 2017) and alcohol problems (Keyes et al.,
2011; Stewart, 1996). This association between trauma exposure and alcohol use is often
explained in terms of using alcohol as a coping strategy (Cooper, 1994), such that individuals use
alcohol to regulate negative affect resulting from the trauma (Berenz et al., 2016b; Keyes,
Hatzenbuehler, & Hasin, 2011; O’Hare & Sherrer, 2011). However, not all individuals who have
a trauma history go on to misuse alcohol or experience alcohol-related problems, underscoring
the need to understand the factors that mitigate or amplify the pathogenic effects of trauma.
Romantic relationships are an increasingly salient interpersonal context for college

students, and may thus represent an important factor for moderating the associations between
trauma and alcohol use. Of particular relevance are previous findings that relationships may
buffer against the effects of trauma (Cohen, 2004; Cohen & Wills, 1985; Ditzen & Heinrichs,
2014; Umberson, Crosnoe, & Reczek, 2010) through the provision of social support, which can
reduce the burden of stress and increase one’s ability to cope (Cohen, 2004). At the same time,
however, stressful experiences may undermine one’s ability to form and maintain high quality
romantic relationships (Karney & Bradbury, 1995; Marshall & Kuijer, 2017; Taft, Watkins,

Stafford, Street, & Monson, 2011), highlighting the need to understand whether trauma-exposed



individuals are likely to find themselves in the types of high quality relationships that buffer
stress. The purpose of this study was to examine the interplay between romantic relationships
and trauma on alcohol use and alcohol problems among college students.

Introduction

College students engage in high levels of risky alcohol use, which can have negative
personal and social ramifications (Hingson et al., 2009). In 2015, 58.0% of college students
drank alcohol and 37.9% engaged in binge drinking in the past 30 days (Substance Abuse and
Mental Health Services Administration, 2015). Moreover, a substantial minority of students meet
criteria for alcohol use disorders, with approximately 7.9% of students qualifying for past year
alcohol abuse and 12.5% qualifying for past year alcohol dependence (Blanco et al., 2008).
College students can experience many negative alcohol-related outcomes, including missing and
falling behind in class (Wechsler, Lee, Kuo, & Lee, 2000), memory blackouts, legal trouble, and
personal injuries (Hingson et al., 2009; Wechsler et al., 2000). College students who engage in
high levels of alcohol use are also at greater risk of physical and sexual victimization (Hingson et
al., 2009). In light of the high rates of risky drinking among college students and its negative
consequences, it is important to better understand the interplay between the factors that mitigate
and exacerbate alcohol use.

Along these lines, the goal of the current study was to examine the interplay between
romantic relationships, trauma, and alcohol use and problems. The current paper is organized
into a literature review with five key sections followed by information on the completed study
and methodology. First, background information is provided on interpersonal trauma exposure as
it relates to college students, alcohol use, and motives for drinking. Next, the current literature on

social support as a buffer against the negative repercussions of stress is reviewed, highlighting



the role of romantic relationships as a salient context for social support. In particular, three
dimensions of relationships that are relevant when considering the protective effect of
relationships on alcohol use and problems are outlined: relationship status, relationship
satisfaction, and partner substance use. Finally, the interplay between trauma exposure and
romantic relationships is discussed, suggesting that individuals exposed to trauma may be less
likely to find themselves in the types of relationships that buffer against trauma exposure on
alcohol outcomes. After a review of the relevant literature, the research aims, hypotheses,
methods, analysis plan, and results are outlined. The paper concludes with a discussion of
findings, including limitations and directions for future research.
Literature Review

Effects of Interpersonal Trauma Exposure on Alcohol Outcomes

Exposure to trauma, typically defined as any event that evokes an emotional response
(e.g., accidents, natural disasters, physical abuse, sexual assault), is a well-established risk factor
for alcohol misuse among college students. Trauma exposure both prior to and during college is
common among college students (Breslau, Peterson, & Schultz, 2008; Kessler, 2000). Many
students enter college having experienced trauma, with estimates of precollege trauma exposure
(i.e., prior to age 18) ranging from approximately 62% (McLaughlin et al., 2013) to 82%
(Overstreet et al., 2017). Moreover, many students experience trauma during college (Berenz et
al., 2016b; Conley et al., 2017; Hawn et al., 2018); however, most studies focus on specific
subtypes of trauma and on traumatic experiences that occur immediately upon arrival at campus.
Given these methodological limitations, overall rates of college-onset trauma are difficult to
establish. One of the few studies to examine college-onset trauma found that approximately 21%

of students experienced a new traumatic event during a two-month period since coming to



college (Frazier et al., 2009). Importantly, exposure to trauma is associated with subsequent
revictimization (Chiu et al., 2013; Coid et al., 2001; Hawn et al., 2018), meaning students who
experienced trauma prior to college may be more likely to experience re-victimization during
college.

Experiencing traumatic events, particularly interpersonal trauma (IPT), is associated with
elevated levels of substance and alcohol use in adolescence and adulthood (Begle et al., 2011;
Berenz et al., 2016a; Berenz et al., 2016b; Breslau, 2009; Keyes, Hatzenbuehler, & Hasin, 2011;
Overstreet, Berenz, Kendler, Dick, & Amstadter, 2017). IPT refers to a traumatic event in which
another person is responsible for perpetrating the event (as opposed to a natural disaster or
trauma resulting from combat or war), including unwanted or uncomfortable sexual experiences,
sexual assault, and physical assault (Kessler, 1995; McLaughlin et al., 2013). Of college students
with a lifetime exposure to trauma, approximately 39% reported exposure to IPT (Overstreet et
al., 2017), with physical assault more common among men and sexual assault more common
among women (Conley et al., 2017; Finkelhor, Turner, Shattuck, & Hamby, 2015; Overstreet et
al., 2017). Individuals exposed to IPT, relative to other forms of trauma, are more likely to
develop Post-Traumatic Stress Disorder (PTSD; Kessler, 1995). This is significant because
individuals whose post-traumatic stress symptoms are severe and pervasive enough to meet the
clinical threshold for PTSD are 1.6 times more likely be to diagnosed with alcohol abuse
disorders compared to individuals without PTSD (Stewart, 1996). Even for individuals who do
not necessarily meet criteria for a clinical diagnosis of PTSD, however, alcohol use following
trauma exposure is elevated (Berenz et al., 2016a; Breslau, 2009; Keyes, Hatzenhuehler, &

Hasin, 2011; Overstreet, Berenz, Kendler, Dick, & Amstadter, 2017). These latter findings



highlight the significance of trauma exposure, even in the absence of PTSD, for alcohol
outcomes.

Longitudinal studies provide insight into how IPT exposure impacts college students’
alcohol use trajectories. College students with precollege trauma drink more alcohol when they
start college relative to peers not exposed to trauma (Berenz et al., 2016a; Read et al., 2012).
Moreover, compared to those who do not experience trauma, women who experience college-
onset IPT drink alcohol in greater quantities and with greater frequency over time, while men’s
alcohol use trajectories are unchanged (Berenz et al., 2016a). Thus, trauma exposure impacts
college students’ alcohol use trajectories and places them at greater risk for alcohol misuse and
alcohol-related problems. Such findings highlight the impact of trauma exposure on college
students’ alcohol use and problems, particularly among women. These findings also underscore
the need for a longitudinal approach to fully characterize the impact of trauma on alcohol
outcomes.

The drinking to cope theory, which comes out of the motivational models of alcohol use
(Cox & Klinger, 1988), is often used to explain the association between traumatic experiences
and alcohol use (Cooper, 1994). The concept that individuals have different motivations for
alcohol use is based on the notion that drinking can serve different functions for different
individuals, and can thus have different antecedents and consequences depending on the
motivation for use (Cooper, 1994; Cox & Klinger, 1988; Kuntsche, Knibbe, Gmel, & Engels,
2005). These motivations are based on individuals’ rational and emotional needs and whether
they expect alcohol use to meet those needs (Cooper, 1994; Cox & Klinger, 1988; Kuntsche et
al., 2005). Moreover, all individuals’ motivations to drink are embedded within historical factors

and current contexts (Cooper, 1994; Cox & Klinger, 1988; Kuntsche et al., 2005). Historical



factors can include genetic predisposition, personality traits, and past reinforcement of alcohol
use, whereas current contexts include current positive and negative incentives to drink and
situational factors, such as presence of drinking peers (Kuntsche et al., 2005). For this reason, the
motivational model of alcohol use is widely used to classify reasons for drinking and to better
understand the pathways towards alcohol misuse (Kuntsche et al., 2005).

According to Cooper’s (1994) theory of coping-motivated drinking, individuals use
alcohol in order to regulate negative affect or avoid unpleasant stimuli. Individuals who are
predisposed to or diagnosed with affect- and mood-related mental health disorders (e.g.,
depression, anxiety) tend to engage in more coping-motivated alcohol use, compared to social-
or enhancement- motivated alcohol use (Cooper, Frone, Russell, & Mudar, 1995; Mackie,
Conrod, Rijsdijk, & Eley, 2011; Stapinski et al., 2016). Consistent with the idea that those with
internalizing disorders drink to regulate mood, Bravo, Pearson, and Henson (2017) found that
drinking to cope fully mediated the association between both problem-focused thoughts (a
component of rumination) and depressive symptoms to alcohol-related problems. Coping-related
alcohol use is associated with an increase in heavy drinking and alcohol-related problems
(Cooper et al., 1995; Kuntsche et al., 2005; Mackie et al., 2011; O’Hare & Sherrer, 2011), and
drinking to cope is positively associated with alcohol dependence in adulthood (Kuntsche et al.,
2005). This supports the idea that individuals use alcohol to cope with negative affect, which can
easily be expanded to include individuals with a history of traumatic experiences drinking to
cope with their negative emotions (Berenz et al., 2016b; Keyes, Hatzenbuehler, & Hasin, 2011;

O’Hare & Sherrer, 2011).



Stress-Buffering Effects of Social Support

Although IPT is linked to elevated alcohol use and more alcohol problems, not everyone
who experiences a traumatic event goes on to misuse alcohol; therefore, it is important to
identify factors that mitigate the risk associated with trauma on alcohol outcomes. One such
mitigating factor often cited in the literature is social support, as social support can buffer against
the negative effects of stress (Cohen, 2004; Cohen & Hoberman, 1983; Cohen & Wills, 1985;
Ditzen & Heinrichs, 2014; Kiecolt-Glaser & Wilson, 2017; Shorey, Rhatigan, Fite, & Stuart,
2011; Umberson et al., 2010). Social support includes instrumental, material, informational, or
emotional resources one can provide in order to reduce the burden of stress or increase the ability
of another to cope with stress (Cohen, 2004). According to the stress-buffering hypothesis
(Cohen & Wills, 1985), receiving social support can reduce the effects of stress and improve
individuals’ health outcomes at both physiological and psychological levels (Ditzen & Heinrichs,
2014; Umberson et al., 2010).

Physiologically, social support impacts autonomic and central nervous system activation.
Specifically, social support can reduce autonomic nervous system activation, including skin
conductance, heart rate, blood pressure, and norepinephrine levels, as well as impact the central
nervous system through the release of neuropeptides and increased or decreased activation of
certain areas of the brain (e.g., amygdala, hypothalamic-pituitary-adrenal axis; Ditzen &
Heinrichs, 2014; Robles, Slatcher, Trombello, & McGinn, 2014; Uchino, 2006). Experimental
research documents reductions in physiological manifestations of stress in the presence of a
supportive individual (House, Landis, & Umberson, 1988; Uchino, 2006). In sum, social support

impacts multiple physiological processes that decrease the stress response.



Psychologically, supportive individuals can buffer against the effects of stress and
promote health behaviors by reducing psychological distress, promoting positive coping, and
fostering wellbeing (Umberson et al., 2010). Supportive individuals can also buffer against the
negative influence of more deviant peers and promote healthy habit development via social
control processes (Umberson et al., 2010; Umberson & Montez, 2010). Moreover, they can
increase individuals’ sense of security, connectedness, purpose, and autonomy (Robles et al.,
2014), all of which help foster healthy coping strategies and wellbeing in the face of stress.

Romantic relationships as context for social support. Romantic relationships become
one of the most salient relationships in young adulthood, and romantic partners become key
providers of social support (Arnett, 2004; Shulman, Scharf, Livne, & Barr, 2013; Umberson et
al., 2010). It is well established that being in a romantic relationship is associated with reductions
in both stress (Kiecolt-Glaser & Wilson, 2017; Ozer, Best, Lipsey, & Weiss, 2003; Williams &
Umberson, 2004) and alcohol use (Bachman, O’Malley, & Johnston, 1984; Fleming, White, &
Catalano, 2010; Kendler, Lonn, Salvatore, Sundquist, & Sundquist, 2016; Leonard & Rothbard,
1999; Rhule-Louie & McMahon, 2007). Of relevance, romantic relationships have a protective
effect against alcohol use, such that individuals who are in committed relationships, compared to
being single, drink less alcohol and experience fewer alcohol-related negative outcomes
(Bachman et al., 1984; Leonard & Rothbard, 1999; Rhule-Louie & McMahon, 2007). Thus,
romantic relationships are likely to play an important role in buffering the effects of trauma to
predict alcohol outcomes.

In general, romantic relationships have a protective effect against stress and its negative
impacts (Fleming et al., 2010; Kiecolt-Glaser & Wilson, 2017; Rhule-Louie & McMahon, 2007;

Williams & Umberson, 2004). However, these protective effects may differ as a function of



characteristics of the relationship, including status, satisfaction, and the partner’s own substance
use. Additionally, there is prior evidence that protective effect of relationships may be stronger
for men than for women (Ditzen & Heinrichs, 2014; House et al., 1988; Leonard & Rothbard,
1999), underscoring the need to attend to sex differences in potential effects. Each of these
relationship dimensions is considered in turn below with the caveat that much of the previous
work in this area was conducted with married couples; thus, many of the studies mentioned
throughout this section necessarily focus on that research. However, instances where there are
data on college students are cited.

Dimensions of relationships that potentially moderate the impact of stress on alcohol
use. There is a robust literature suggesting that the stress-buffering effects of relationships
depend on level of commitment (Fleming et al., 2010; Salvatore et al., 2016). In young adult
samples, increasingly committed relationships are typically associated with greater protective
effects. For example, adults who are cohabitating (Duncan, Wilkerson, & England, 2006;
Fleming et al., 2010) and who are engaged to be married demonstrate greater reductions in
alcohol use compared to individuals who are in a single or in a committed, non-cohabitating
relationship (Bachman et al., 1984; Leonard & Rothbard, 1999; Rhule-Louie & McMahon, 2007;
Yamaguchi & Kandel, 1985). Despite these consistent effects in adult samples, among young
adults specifically there is mixed evidence regarding the associations between relationship status
and alcohol, with some studies finding that involvement in committed relationships is associated
with reduced alcohol use (Duncan et al., 2006; Fleming et al., 2010), and others finding no such
effect (Rauer et al., 2016; Salvatore, Kendler, & Dick, 2014). Thus, although relationship status
is an established protective factor against alcohol use, it is unclear if this pattern of effects

extends to college students.



Beyond relationship status, the protective effect of romantic relationships against alcohol
use can vary as a function of relationship satisfaction (Karney & Bradbury, 1995; Marshal, 2003;
Marshall & Kuijer, 2017; Robles et al., 2014; Umberson et al., 2010). Satisfying relationships are
associated with higher levels of social support from partners, which promotes positive coping
strategies and engagement in healthy behaviors (Uchino, 2006; Umberson & Montez, 2010).
Similarly, individuals in satisfactory relationships tend to be more motivated to reduce alcohol
consumption (Khaddouma et al., 2016). In contrast, dissatisfying relationships are associated
with increased psychological distress, negative affect, and hostility (Karney & Bradbury, 1995;
Lewis et al., 2006; Robles et al., 2014), as well as less willingness to engage in problem-solving
behaviors (Marshal, 2003). Involvement in dissatisfying relationships can also increase both
partners’ risk for alcohol problems, as individuals may drink to cope with dissatisfying
relationships (Rodriguez, Knee, & Neighbors, 2014). This pattern of increased alcohol problems
further hurts the relationship (Karney & Bradbury, 1995; Leonard & Eiden, 2007; Marshal,
2003; Rhule-Louie & McMahon, 2007). One of the few studies to examine the effects of
relationship dimensions among young adults found that overall satisfaction did not moderate
alcohol use (Rauer et al., 2016). Thus, depending on the satisfaction they provide, relationships
can protect against stress and reduce alcohol use and problems or compound stressors and negate
any buffering effects. However, additional research is needed to determine if relationship
satisfaction is relevant for college student alcohol outcomes.

Partner substance use is a third dimension of relationships that can influence the extent to
which relationships protect against alcohol outcomes (Homish & Leonard, 2007; Homish,
Leonard, Kozlowski, & Cornelius, 2009; Marshal, 2003; Rodriguez, Overup, & Neighbors,

2013). Partner substance use affects both the drinker and his or her significant other, such that

10



higher partner substance use is associated with decreased relationship satisfaction (Fleming et al.,
2010; Kearns-Bodkin & Leonard, 2005; Kiecolt-Glaser & Wilson, 2017; Leonard & Eiden,
2007; Marshal, 2003; Rodriguez, DiBello, & Neighbors, 2013; Rodriguez et al., 2014) and
increased rates of depression, anxiety, and psychological distress (Homish, Leonard, & Kearns-
Bodkin, 2006; Rodriguez et al., 2014). Moreover, partner substance use may influence individual
alcohol use, as individuals involved with a heavy-drinking partner tend to increase their own
alcohol use over time (Fleming et al., 2010; Homish & Leonard, 2007; Leonard & Eiden, 2007;
Leonard & Mudar, 2003; Rosenquist, 2010), and this pattern of convergence is observed even
when controlling for assortative mating (Fleming et al., 2010; Rosenquist, 2010). However, a
recent longitudinal study of the influence of romantic relationship dimensions among young
adults found no effect of partner substance use on one’s own alcohol use (Rauer et al., 2016). In
sum, instead of buffering against alcohol outcomes, involvement with a heavy-drinking partner
may actually put individuals at greater risk.
Effects of Interpersonal Trauma Exposure on Romantic Relationships

An important consideration when thinking about the stress-buffering effects of romantic
relationships is whether trauma exposure itself may impact the likelihood that individuals will
end up the type of relationships that buffer against stress. At present, much of the work in this
area to date focuses on veterans and PTSD, so not much is known about how IPT impacts
specific relationship dimensions within civilian populations or for those who do not meet the
clinical threshold for a diagnosis of PTSD. For example, a recent meta-analysis found that PTSD
symptomatology was positively associated with relationship discord, psychological aggression,
and physical aggression; however, 19 of the 31 included studies focused on military populations

(Taft et al., 2011). Thus, much of what is described below about the impact of trauma on
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relationships will draw on literature related to potentially traumatic events and stressful
experiences more broadly.

Exposure to stressful experiences may impact individuals’ ability to form protective
relationships in the first place (Karney & Bradbury, 1995; Marshall & Kuijer, 2017; Taft et al.,
2011). Owen, Quirk, and Manthos (2012) found that IPT perpetrated by someone to whom the
victim was close was associated with lower psychological wellbeing and having an insecure (i.e.,
anxious or avoidant) attachment style. Other studies support the finding that trauma exposure is
associated with an avoidant attachment style (McCarthy & Taylor, 1999; Morina, Schnyder,
Schick, Nickerson, & Bryant, 2016), and find that avoidant attachment mediates the association
between childhood maltreatment and both relationship satisfaction (Lassri, Luyten, Cohen, &
Shahar, 2016) and relationship difficulties (McCarthy & Taylor, 1999) in emerging adulthood.
These findings suggest that exposure to stressful life events negatively impact the ways in which
individuals connect with potential romantic partners, such that individuals exposed to trauma or
maltreatment may be less likely to form secure romantic partnerships.

For those in a relationship, experiencing stressors may impede individuals’ ability to
maintain a high-quality and stable partnerships with prosocial partners (Karney & Bradbury,
1995; Marshall & Kuijer, 2017; Taft et al., 2011). For example, individuals from high-risk
backgrounds are more likely to assortatively pair with deviant partners (Quinton, Pickles,
Maughan, & Rutter, 1993; Zoccolillo, Pickles, Quinton, & Rutter, 1992) who tend to use more
substances. Moreover, when individuals experience a traumatic event, they may become less
positively engaged and have more negative interactions with their partners, which can negatively
impact the couple and lead to decreased satisfaction over time (Karney & Bradbury, 1995;

Marshall & Kuijer, 2017; Randall & Bodenmann, 2009; Robles et al., 2014; Whisman, 2014).
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Symptoms of post-traumatic stress can negatively impact relationship quality and undermine
relationship processes that serve to buffer stressful situations (e.g., increases in anger, anxiety,
and blood pressure; poorer communication; Marshall & Kuijer, 2017). For example, individuals
with a history of childhood maltreatment are more likely to engage in negative verbal and
physical behavior towards their partners and perceive that their partners engage in more negative
verbal and physical behaviors towards them (Wolfe, Wekerle, Reitzeljaffe, & Lefebvre, 1998).
Thus, individuals exposed to early stressors and traumatic events may be less able to engage in
and maintain the types of relationships that typically buffer against the effects of stress.
Statement of the Problem

Exposure to IPT is common among college students (Kessler, 2000; Breslau et al., 2008;
Overstreet et al., 2017) and is associated with increased alcohol use and alcohol problems
(Berenz et al., 2016a; Berenz et al., 2016b; Breslau, 2009; Keyes et al., 2011; Overstreet et al.,
2017). Social support can buffer against the negative repercussions of stress (Cohen, 2004;
Cohen & Hoberman, 1983; Cohen & Wills, 1985; Ditzen & Heinrichs, 2014; Kiecolt-Glaser &
Wilson, 2017; Shorey et al., 2011; Umberson et al., 2010), and romantic relationships can serve
as a salient context for social support among college students. However, particular dimensions of
relationships (i.e., relationship status, relationship satisfaction, partner substance use) can
differentially interface with trauma exposure to buffer against alcohol outcomes. Additionally,
trauma exposure may impact relationships such that individuals exposed to trauma may be less
likely to find themselves in the types of relationships that buffer against stress (Karney &
Bradbury, 1995; Marshall & Kuijer, 2017; Taft et al., 2011). In view of the high rates of alcohol

misuse and negative consequences associated with alcohol use among college students (Blanco
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et al., 2008; Hingson et al., 2009; Wechsler et al., 2000), it is imperative to better understand
whether relationship dimensions are likely to buffer against trauma exposure in this population.
Current Study

The goal of this study was to examine the interplay between romantic relationships and
trauma exposure on alcohol outcomes among college students. Specifically, the current study
investigated the associations between IPT and romantic relationship dimensions (i.e., status,
satisfaction, and partner substance use) and whether romantic relationship dimensions moderated
the associations between trauma and alcohol use and problems. The study aims were as follows:

Aim 1. Characterize the associations between interpersonal trauma and relationship
dimensions.

1. Examine the associations between precollege trauma exposure and
relationship dimensions.

2. Examine the concurrent and lagged associations between college-onset trauma
exposure and relationship dimensions.

Hypothesis 1.1. It was hypothesized that precollege trauma exposure would be
significantly associated with relationship status, relationship satisfaction, and partner substance
use. College students exposed to precollege trauma would have a greater likelihood of being
single versus being in a committed relationship. If in a relationship, college students exposed to
precollege trauma, relative to those not exposed to trauma, would report lower relationship
satisfaction and higher partner substance use.

Hypothesis 1.2. It was hypothesized that concurrent and lagged college-onset trauma
exposure would be significantly associated with relationship status, relationship satisfaction, and

partner substance use. Individuals exposed to college-onset trauma would have a greater
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likelihood of being single versus being in a relationship. For those in relationships, individuals
exposed to trauma would report lower relationship satisfaction and higher partner substance use
compared to those without college-onset trauma.

Aim 2. Examine whether relationship dimensions moderate the associations between
precollege or college-onset trauma and alcohol use and alcohol problems.

Hypothesis 2. It was hypothesized that relationship status, relationship satisfaction, and
partner substance use would moderate the associations between 1) precollege trauma and alcohol
use and problems and 2) college-onset trauma and alcohol use and problems. College students
with a history of trauma who were in a relationship, were more satisfied with their relationship,
and had a partner with lower substance use would consume less alcohol and report fewer alcohol
problems.

Aim 3. Examine whether the effects from Aims 1 and 2 differ as a function of sex.

Hypothesis 3.1. In view of findings that women experience more adverse outcomes
following trauma exposure compared to men (Berenz et al., 2016a; Keyes et al., 2011), it was
hypothesized that the pattern of effects for Aim 1 would be stronger for women compared to
men.

Hypothesis 3.2. In view of findings that men benefit more from the protective effects of
relationships compared to women (Ditzen & Heinrichs, 2014; House et al., 1988; Leonard &
Rothbard, 1999), it was hypothesized that the pattern of effects for Aim 2 would be stronger for

men compared to women.
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Methods

Participants

Data were from the Spit for Science project, a university-wide longitudinal study focused
on substance use and behavioral health among college students at a large, urban, four-year
university (Dick et al., 2014). The study began in fall 2011, with new cohorts recruited in 2012,
2013, 2014, and 2017, resulting in a total of five cohorts as of spring 2017. Each year, all
incoming freshmen over age 18 were invited to participate in the Spit for Science study. Those
who consented to participate completed the baseline survey during the fall or spring of their
freshman year and were invited to complete follow-up surveys every spring thereafter until
graduating. Cohort five was excluded from the present study to ensure that all participants had at
least one follow-up assessment. Participants from the first four cohorts were eligible to be
included in the analytic sample if they completed surveys at baseline and at least one follow-up
assessment (n = 7,305).
Measures

Interpersonal trauma exposure. IPT exposure was measured as participants’ self-
reported exposure to potentially traumatic events, assessed via the following items from the
abbreviated Life Events Checklist (Gray, Litz, Hsu, & Lombardo, 2004): physical assault, sexual
assault, and other unwanted or uncomfortable sexual experiences. Participants were assessed for
precollege trauma exposure at baseline and for college-onset trauma at each follow-up.

IPT was coded dichotomously. Participants were coded as having precollege IPT (1) if
they endorsed experiencing any potentially traumatic interpersonal events “before the past 12
months,” “during the past 12 months,” or “before starting college™ at baseline (Berenz et al.,

2016a; Hawn et al., 2018; Overstreet et al., 2017). Those who did not experience any of the
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potentially traumatic events were coded as not having precollege IPT (0). Participants were
coded as having college-onset IPT (1) if they endorsed experiencing any potentially traumatic
events “since starting college” during the spring of their freshman year, or “in the last 12
months” at any subsequent follow-ups (i.e., years two through four; Berenz et al., 2016a; Hawn
et al., 2018; Overstreet et al., 2017). Those who did not experience any of the potentially
traumatic events during follow-up were coded as not having college-onset IPT (0).
Relationship status. At each follow-up, participants described their current relationship
status by selecting one of the following: “not dating,” “dating several people,” “dating one

99 ¢¢

person exclusively,” “engaged,” “married,” or “married but separated.” Relationship status was
collapsed into two categories: in a committed relationship (1) and not in a committed relationship
(0). Participants who identified as dating one person exclusively, being engaged, or being
married were coded as being in a committed relationship. Those who identified as not dating,
dating several people, and married but separated were coded as not in a committed relationship.
Relationship satisfaction. Relationship satisfaction was measured via three items from
the Relationship Assessment Scale (Hendrick, Dicke, & Hendrick, 1998) at each follow-up.
Participants in a committed relationship for three months or longer at the time of assessment
reported on their general relationship satisfaction, how well their partner meets their needs, and
how good their relationship is compared to most. Response options ranged from “not at all” (0)

to “a lot/very much” (100) and were presented on a slider scale that participants could move to

indicate their response. Responses were averaged across all three items and transformed to a one
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to seven scale to be consistent with the original measure. Higher scores indicated higher
relationship satisfaction.

Partner substance use. At each follow-up, participants in a committed relationship for
three months or longer at the time of assessment reported how often they perceived their partner
engaged in each of the following three behaviors: drinks alcohol, has a problem with alcohol
(like hangovers, fights, accidents), and smokes cigarettes. Participants responded to each of the
four stems using a Likert-type scale ranging from “never” (1) to “every day” (5). A composite
score for partner substance use was created from the sum of the endorsed items, with higher
totals indicating higher levels of partner substance use (Kendler, Jacobson, Myers, & Eaves,
2008).

Alcohol use. Alcohol use was calculated as an approximation of the grams of ethanol
consumed per month based on participants’ self-reported quantity and frequency of drinking
(Salvatore et al., 2016). For the first cohort's baseline assessment, grams of alcohol consumed
was calculated by multiplying the frequency and quantity of alcohol use by 14 (i.e., Frequency x
Quantity x 14), as one standard drink contains 14 grams of pure alcohol. Participants indicated
their frequency of alcohol use by responding to the alcohol frequency item, “During the past 30
days, on how many days did you drink one or more drinks of an alcohol beverage?” with one day
interval response ranging from 0 through 30. Those who indicated they consumed zero drinks in
the past 30 days were coded as zero for alcohol quantity. Participants responded to the alcohol
quantity item, “On the days you drank during the last 30 days, how many drinks did you usually

have each day?” with one drink interval responses ranging from 1 through 20, or “more than 20.”
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Those who consumed at least one day during the past 30 days but did not want to indicate or did
not know how many drinks they consumed each day were coded as missing data.

For subsequent cohorts and follow-up assessments, grams of alcohol consumed was
calculated by using participants' responses on their frequency and quantity of alcohol use as
measured by the Alcohol Use Disorders Identification Test (AUDIT; Saunders et al., 1993).
Participants indicated their frequency of alcohol use by responding to the AUDIT frequency
item, “How often do you have a drink containing alcohol?”” with the following ordinal response
options: (a) never, (b) monthly or less, (c) 2 to 4 times a month, (d) 2 to 3 times a week, (e) four
or more times a week, and (f) | choose not to answer. Responses were converted to the midpoints
of the range for each option, resulting in the following corresponding range of responses: (a) 0,
(b) 0.5, (c) 3, (d) 10.7, (e) 23.54, and (f) missing. Participants indicated their quantity of alcohol
use by responding to the AUDIT quantity item, "How many drinks containing alcohol do you
have on a typical day when you are drinking?" with the following ordinal response options: (a) 1
or2;(b)3or4;(c)5o0r6;(d) 7,8, or9; (e) 10 or more; and (f) I choose not to answer. Once
again, responses were converted to the midpoints of the range for each option, resulting in the
following corresponding range of responses: (a) 1.5, (b) 3.5, (¢) 5.5, (d) 8, (e) 15.5 (21 was used
as the upper bound to match that of the first cohort), and (f) missing.

Alcohol problems. Alcohol problems was measured at baseline and each follow-up. It
was assessed via 15 items adapted from the Semi-Structured Assessment for the Genetics of
Alcoholism (SSAGA; Bucholz et al., 1994). Items from the SSAGA correspond to the 11 alcohol
use disorder criteria based on the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5). Total symptom counts were calculated for all participants who endorsed

alcohol use. Scores ranged from 0 to 11 symptoms.
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Covariates. Covariates included age, race/ethnicity, time in school, and cohort. Sex was
included as a covariate when testing Aims 1 and 2, and used as a moderator when testing Aim 3.
All covariates, except time in school and cohort, were self-report items, measured at baseline.
Age was measured in years. Race/ethnicity was coded into six categories. The first four
categories reflected the four largest groups: White, African American/Black, Asian, and
Hispanic/Latino. The two remaining groups were individuals who identified as any other
race/ethnicity and as more than one race/ethnicity. Participants who reported their race/ethnicity
as unknown or chose not to answer were coded as missing. Sex was coded as male (0) or female
(1). Because of the longitudinal nature of the study, time in school was measured in years to
correspond to each year in college at which participants were assessed. Finally, cohort
corresponded to the year in which participants were recruited.

Data Analysis Plan

Preliminary analyses and descriptive statistics. Prior to data analysis, study hypotheses
were preregistered on the Open Science Framework at https://osf.io/7t5mf. By preregistering
hypotheses, the risk of false positives is minimized and the standard p-value threshold (i.e., p <
.05) retains its diagnostic value (Center for Open Science, 2018), thereby assuaging concerns
regarding multiple testing. (Of note, post-hoc examination of findings relative to a more stringent
p-value threshold was conducted. Three different relationship domains were examined in the
present study; thus, a Bonferroni correction was calculated by dividing the p < .05 threshold by
three to obtain a corrected alpha level of p <.017. The majority of findings across all aims were
still significant at this conservative threshold.)

All variables were examined to ensure they met the appropriate assumptions and to

identify any outliers. Means, standard deviations, skewness, and kurtosis were calculated on the
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cross-sectional data for all continuous variables, as well as frequency distributions for all
categorical variables. Alcohol use and alcohol problems were log-transformed after adding a
constant of one to adjust for positive skew and to retain participants who consumed zero grams
of ethanol or endorsed no problems with alcohol. Finally, zero-order correlations were run on the
long data to characterize the associations between all key study variables.

Aim 1 analysis plan - Characterizing the associations between trauma and
relationship dimensions. To address this aim, a series of longitudinal models was run to
examine 1) whether precollege IPT predicted relationship status, relationship satisfaction, and
partner substance use; and 2) whether college-onset IPT had lagged or concurrent associations
with those relationship dimensions. Figure 1 represents the conceptual model for this aim.
Although represented as one single model in this figure, a parallel series of models was run for
each relationship dimension (relationship status, relationship satisfaction, partner substance use)
because each dimension represents a unique construct. The pathway denoted by subscript a
represents the effect of precollege IPT on each relationship dimension. The pathway denoted by
subscript b represents the lagged associations between college-onset IPT and each relationship
dimension. Finally, the pathway denoted by subscript c represents the concurrent associations
between college-onset IPT and each relationship dimension when controlling for effects of
lagged IPT. College-onset IPT and all three relationship dimensions were treated as time-varying
variables in these analyses, while precollege IPT was a time-invariant variable. Cohort, age,
race/ethnicity, and sex were included as time-invariant covariates, and time in school was
included as a time-varying covariate in these analyses.

Because of the dichotomous nature of relationship status, a generalized estimating

equation (GEE) model was used for the first analysis of Aim 1, the goal of which was to examine
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the associations between IPT exposure and relationship status. GEE modeling represents an
alternative method to maximum likelihood estimation that does not rely on the assumption of a
normal joint distribution of data (Fitzmaurice, Laird, & Ware, 2011). This lack of assumption of
a normal distribution makes GEE modeling a suitable method for examining dichotomous
outcomes in longitudinal data. Importantly, GEE models are based on the assumption that
missing data is missing at random (Fitzmaurice et al., 2011). Because this assumption was not
met (see Representativeness Analyses below), this analysis was limited to only those cases with
complete data on all variables that were included in this model.

For the GEE model run as part of Aim 1, effect sizes are reported as odds ratios (ORS)
converted to percentages. ORs greater than one were interpreted as evidence of increased
likelihood of being in a relationship, transformed into a percentage by (OR — 1) x 100. ORs less
than one were interpreted as evidence of decreased likelihood of being in a relationship,
transformed into a percentage by (1 — OR) x 100. All other analyses for this aim were conducted
using a linear mixed modeling approach. For the linear mixed models, effect sizes for the unique
variance accounted for by predictors and interaction terms are represented by marginal Rz (also
referred to as AR2). This was calculated by subtracting the R2 of the model without the parameter
of interest from the R2 of the overall model with all variables included.

Aim 2 analysis plan — Examining whether relationship dimensions moderate the
associations between trauma and alcohol outcomes. To address this aim, a series of linear
mixed models was run to examine whether relationship status, relationship satisfaction, and
partner substance use moderated the associations between IPT exposure and alcohol use and
alcohol problems. Figure 2 represents the conceptual model for this aim. Although represented as

one single model in this figure, a parallel series of six models were run, with one model for each
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relationship dimension (relationship status, relationship satisfaction, partner substance use) and
for each alcohol outcome (alcohol use, alcohol problems). Each relationship dimension and each
alcohol outcome were examined in separate models because each dimension and outcome
represent a unique construct.

In Figure 2, the pathway denoted by subscript a represents the two-way interaction
between each relationship dimension and precollege IPT in predicting each alcohol outcome.
The pathway denoted by subscript b represents the two-way interaction between each
relationship dimension and college-onset IPT in predicting each alcohol outcome. College-onset
IPT, all three relationship dimensions, and both alcohol outcomes were treated as time-varying
variables in these analyses, while precollege IPT was a time-invariant variable. Cohort, age,
race/ethnicity, and sex were included as time-invariant covariates, and time in school was
included as a time-varying covariate in these analyses.

As the goal of this aim was to examine the moderating effect of relationship dimensions
on the associations between IPT exposure and alcohol outcomes, the parameters of interest are
the two-way interactions between trauma exposure and each relationship dimension. The main
effects of each relationship dimension and IPT exposure as predictors of each alcohol outcome
were examined first. Next, the two-way interactions between each relationship dimension and
IPT exposure were added to their respective models. Effect sizes for the unique variance
accounted for by predictors and interaction terms are represented by the marginal Rz2. This was
calculated in the same manner described above.

Aim 3 analysis plan — Examining sex differences. The goal of this aim was to
investigate whether the first two aims differed as a function of sex. Each aim was examined

separately. First, for Aim 3.1, a series of longitudinal models was run to examine 1) whether
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precollege IPT exposure predicted relationship status, relationship satisfaction, and partner
substance use in a sex-specific manner, and 2) whether college-onset IPT had sex-specific lagged
or concurrent associations with these relationship dimensions. Figure 3 represents the conceptual
model for this aim. Although represented as one single model in this figure, a parallel series of
models was run for each relationship dimension (relationship status, relationship satisfaction,
partner substance use).

In Figure 3, the pathway denoted by subscript a represents the two-way interaction
between sex and precollege IPT predicting each relationship dimension. The pathway denoted by
subscript b represents the two-way interaction between sex and lagged college-onset IPT to
predict each relationship dimension. Finally, subscript ¢ represents the pathway examining the
effects of the two-way interaction between sex and college-onset IPT on each relationship
dimension when controlling for the effects of lagged college-onset IPT. College-onset IPT and
all three relationship dimensions were treated as time-varying variables in these analyses, while
sex and precollege IPT were treated as time-invariant variables. Cohort, age, and race/ethnicity
were included as time-invariant covariates, and time in school was included as a time-varying
covariate in these analyses.

Because of the dichotomous nature of relationship status, a GEE model was used for the
first analysis of Aim 3.1, which focused on whether the associations between trauma exposure
and relationship status differed in a sex-specific manner. As with the previous GEE model, this
analysis was limited to only those cases with complete data on all variables included in this
model. For this GEE model, effect sizes are reported as ORs converted to percentages in the
same manner described above. All other analyses for this aim were conducted using a linear

mixed modeling approach. For the linear mixed models, effect sizes for the unique variance
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accounted for by predictors and interaction terms are represented by marginal Rz, calculated in
the same manner described above. As the focus of this aim was to examine whether the
associations between trauma exposure and relationship dimensions varied in a sex-specific
manner, the parameters of interest are the two-way interactions between sex and trauma
exposure. The main effects of all predictors and covariates are identical to those observed in Aim
1.

Next, for Aim 3.2, a series of linear mixed models was run to examine whether
relationship status, relationship satisfaction, and partner substance use moderated the
associations between trauma exposure and alcohol outcomes in a sex-specific manner. Figure 4
represents the conceptual model for this aim. A parallel series of six models were run, with a
separate model for each relationship dimension (relationship status, relationship satisfaction,
partner substance use) and for each alcohol outcome (alcohol use, alcohol problems). In Figure
4, the pathway denoted by subscript a represents the three-way interaction between sex, each
relationship dimension, and precollege IPT in predicting each alcohol outcome. The pathway
denoted by subscript b represents the three-way interaction between sex, each relationship
dimension, and college-onset IPT in predicting each alcohol outcome. College-onset IPT, all
three relationship dimensions, and both alcohol outcomes were treated as time-varying variables
in these analyses, while sex and precollege IPT were treated as time-invariant variables. Cohort,
age, and race/ethnicity were included as time-invariant covariates, and time in school was
included as a time-varying covariate in these analyses.

As the goal of this aim was to examine sex-specific differences in the interplay between
trauma exposure, relationship dimensions, and alcohol outcomes, the parameters of interest are

the three-way interactions between sex, IPT exposure, and each relationship dimension. The
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main effects of all variables and the two-way interactions between trauma and each relationship
dimension are identical to those observed in Aim 2. Effect sizes for the unique variance
accounted for by predictors and interaction terms are represented by marginal Rz. This was
calculated in the same manner described above.

Results
Preliminary Analyses and Descriptive Statistics

The first four cohorts of the Spit for Science sample included 9,911 individuals, of whom
60.9% identified as female and 38.1% identified as male (1.0% did not provide sex information).
Approximately half (49.2%) of participants self-identified as White, followed by 18.9% who
identified as African American/Black, 16.3% as Asian, 6.2% as more than one race, 6.0% as
Hispanic/Latino, 1.2% as another race/ethnicity, and 2.3% did not provide race/ethnicity
information. The average age of participants at baseline was 18.5 years (SD = .43). Table 1
contains means and standard deviations for all continuous variables, as well as frequencies and
percentages for all categorical variables. Less than half of all respondents were in a relationship
at each assessment, but the percentage of students in relationships increased between freshman
and senior year (39.4% to 47.0%). Approximately 38.2% of respondents reported a history of
precollege IPT. The percentage of respondents who reported college-onset IPT at each
assessment ranged from 17.7% to 20.7%.

The correlations shown below were calculated using longitudinal data. Being in a
relationship, relative to being single, was associated with higher alcohol use (r = .05, p <.001)
but fewer alcohol problems (r = -.07, p < .001). Higher relationship satisfaction was associated
with lower alcohol use (r = -.07, p <.001) and fewer problems (r = -.13, p <.001). In contrast,

higher partner substance use was associated with both higher alcohol use (r = .42, p <.001) and
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greater problems (r = .32, p <.001). Exposure to both precollege IPT and college-onset IPT were
correlated with higher alcohol use (precollege: r =.09, p <.001; college-onset: r = .14, p <.001)
and greater alcohol problems (precollege: r = .15, p < .001; college-onset: r = .21, p <.001).
Representativeness Analyses

The analytic subsample was derived from the full Spit for Science sample. A series of
representativeness analyses was conducted to examine whether the analytic subsample differed
systematically from the overall sample (n = 9,911) in terms the variables identified below.
Demographic variables (i.e., age, sex, race/ethnicity) were measured at baseline, and all other
variables were measured during spring of freshman year. As the study aims made use of different
subsets of the data, two subsamples were defined for this purpose.

The first subsample included individuals who were part of the analyses focused on
relationship status as an outcome of IPT exposure and as a moderator of the association between
IPT and alcohol outcomes (n = 5,673). This subsample was compared to the full Spit for Science
sample in terms of age, sex, race/ethnicity, precollege IPT, college-onset IPT, relationship status,
alcohol use, and alcohol problems. Based on a series of t-tests and chi-square tests comparing the
full sample to this subsample, several differences, each of small effect (measured via Cohen’s d),
emerged. The subsample was slightly younger (t(13000) = 2.3, Muiff = -0.02, p = .020, Cohen’s d
=.04) and was comprised of more females than the full sample (64.6% versus 60.9%, y2(1) =
54.00, p <.001, Cohen’s d = .15). There were also more participants in the subsample who
reported precollege IPT (59.4% versus 29.2%, y2 (1) = 8.6, p=.003, Cohen’s d = .06) and
college-onset IPT during their freshman year (19.1% versus 14.0%, 2 (1) = 60.0, p <.001,
Cohen’s d = .16) compared to the full sample. Finally, there were more participants in the

subsample who were in a relationship than in the full sample (35.9% versus 22.1%, y2 (1) = 5.90,
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p =.010, Cohen’s d = .05). In contrast, there were no differences in race/ethnicity (y2(5) =5.4, p
=.400), alcohol use (t(11000) = 0.29, p = .800), or alcohol problems (t(5881) = 0.08, p = .900)
between the full Spit for Science sample and the first subsample.

The second subsample included those who were part of the analyses focused on
relationship satisfaction and partner substance use as consequences of IPT exposure and as
moderators of the association between IPT and alcohol outcomes. This subsample was limited to
those individuals who were in a relationship at one or more assessments and were thus eligible to
answer questions about their relationships (n = 3,193). This subsample was compared to the full
Spit for Science sample in terms of age, sex, race/ethnicity, precollege IPT, college-onset IPT,
alcohol use, and alcohol problems. Based on a series of t-tests and chi-square tests comparing the
full sample to this subsample, several differences of small effect emerged. The subsample was
comprised of more females (69.6% versus 60.9%, y2 (1) = 130.0, p <.001, Cohen’s d =.23) and
more White students than the full sample (53.6% versus 49.3%, y2 (5) = 34.0, p <.001, Cohen’s
d = .12). The subsample was more likely than the full sample to report precollege IPT (39.8%
versus 29.2%, y2(1) = 6.0, p =.010, Cohen’s d = .05) and college-onset IPT during freshman
year (20.1% versus 14.0%, y2(1) = 32.0, p <.001, Cohen’s d = .11). There were no differences in
age (t(5800) = 1.7, p =.100)), alcohol use (t(5500) = -1.4, p = .200), or alcohol problems
(t(3683) = 2.0, p =.080) between the full Spit for Science sample and the second subsample.
Aim 1 Analyses — Characterizing the Associations between Trauma and Relationship
Dimensions

The goal of this aim was to examine whether precollege IPT exposure predicted
relationship status, relationship satisfaction, and partner substance use, and whether college-

onset IPT had lagged or concurrent associations with these relationship dimensions. Each
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relationship dimension was examined separately in a series of parallel models. Table 2 contains
the ORs and confidence intervals (Cls) for the associations between IPT exposure (precollege,
lagged college-onset, and concurrent college-onset) and relationship status, as well as the
standardized beta weights and Cls for the associations between trauma exposure and both
relationship satisfaction and partner substance use. The main effects of all covariates were
examined first, followed by the main effects of IPT exposure on each relationship dimension, the
parameters of interest for this aim.

Results of the full GEE model, including all covariates, are presented in Table 2, block 1.
A description of how ORs were transformed to percentages is outlined above (see Data Analysis
Plan). Individuals were 10% more likely to be in a relationship in later years of college compared
to earlier years. Females, relative to males, were 46% more likely to be in a relationship.
Compared to individuals who identified as White, African American/Blacks were 42% less
likely to be in a relationship, and Asians were 35% less likely to be in a relationship. IPT
exposure emerged as a significant main effect. Individuals who reported precollege IPT were
approximately 39% (OR = 1.39; 95% CI [1.13, 1.70]) more likely to be in a relationship during
college compared to those without a history of precollege IPT. In contrast, individuals who
experienced college-onset IPT were 27% (OR = 0.73; 95% CI [0.60, 0.89]) less likely to be in a
relationship than those without college-onset IPT, when controlling for the effects of lagged IPT.
Finally, there was not a significant effect of lagged college-onset IPT on relationship status,
meaning that experiencing college-onset IPT was not associated with individuals’ relationship
status the following year.

Table 2, block 2 contains the results from the linear mixed model focused on the

associations between IPT exposure and relationship satisfaction, controlling for all covariates.
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Relative to those in the first cohort, individuals in cohorts two through four reported lower
relationship satisfaction. Those who identified as African American/Black reported lower
relationship satisfaction compared to their White counterparts. IPT exposure emerged as a
significant main effect. Individuals exposed to precollege IPT reported lower relationship
satisfaction compared to those without IPT exposure, with precollege IPT accounting for 0.81%
of the variance in relationship satisfaction. Individuals exposed to college-onset IPT reported
lower relationship satisfaction than those without college-onset IPT, accounting for 1.17% of the
variance in relationship satisfaction. Furthermore, there was a lagged effect of college-onset IPT,
such that those with college-onset IPT (compared to those without) reported lower relationship
satisfaction the following year. Lagged college-onset IPT accounted for 0.98% of the variance in
relationship satisfaction.

Results of the final linear mixed model focused on the associations between IPT exposure
and partner substance use, as well as all covariates, are presented in Table 2, block 3. Individuals
reported higher partner substance use in later years of college compared to earlier years, and
females (relative to males) reported higher partner substance use. In contrast, those who
identified as African American/Black and Asian reported lower partner substance use than
Whites. IPT exposure emerged as a significant main effect. Individuals exposed to precollege
IPT reported higher partner substance use compared to those without a history of precollege IPT,
accounting for 0.54% of the variance in partner substance use. Individuals with college-onset
IPT reported higher partner substance use compared to those without college-onset IPT,
accounting for 1.45% of the variance in partner substance use. There was also a lagged effect of

college-onset IPT, such that those with college-onset IPT (compared to those without) reported
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higher partner substance use the following year. Lagged college-onset IPT accounted for 0.33%
of the variance in partner substance use.
Aim 2 Analyses — Examining whether Relationship Dimensions Moderate the Associations
between Trauma and Alcohol Outcomes

Alcohol use. The goal of this aim was to examine whether relationship status,
relationship satisfaction, and partner substance use moderated the associations between
precollege IPT and college-onset IPT and alcohol use. A series of parallel linear mixed models
was run for each relationship dimension. All models controlled for time in school, cohort,
race/ethnicity, sex, and age. The main effects of all covariates, IPT exposure, and each
relationship dimension on alcohol use were examined first and are summarized in Table 3A. This
table contains three blocks of columns, each representing a model examining the main effects of
a different relationship dimension on alcohol use. The two-way interactions between IPT and
each relationship dimension, the parameters of interest for this aim, were added to their
respective models and examined next, summarized in Table 3B. This table contains three blocks
of columns, with each block representing a model examining the moderating effect of a different
relationship dimension on the associations between IPT and alcohol use. For Tables 3A and 3B,
the variables listed along the top of the table under each block correspond to the relationship
dimension included in that model. Each block of columns displays the standardized beta weights
and Cls for the variables included in the model.

Table 3A, block 1 contains the results of the linear mixed model examining the main
effects of all covariates, IPT exposure, and relationship status on alcohol use. Individuals
reported higher alcohol use in later years of college compared to earlier years. Those in cohorts

two through four (relative to the first cohort) reported higher alcohol use. Compared to males,
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females reported lower alcohol use, and relative to their White counterparts, individuals who
identified as African American/Black, Asian, Hispanic/Latino, and more than one race consumed
less alcohol. There were also significant main effects of IPT exposure and relationship status.
Individuals exposed to precollege and college-onset IPT, relative to those with no IPT history,
reported higher alcohol use. Individuals in relationships reported lower alcohol use than those
who were single. The results of the linear mixed model examining relationship status as a
moderator of the associations between IPT exposure and alcohol use are presented in Table 3B,
block 1. Relationship status significantly moderated the association between precollege IPT and
alcohol use, accounting for approximately 0.10% of the variance in alcohol use. Individuals
exposed to precollege IPT reported higher alcohol use than those not exposed to precollege IPT,
but this effect was mitigated among those in relationships (see Figure 5).

Table 3A, block 2 contains the results of the linear mixed model examining the main
effects of all covariates, IPT exposure, and relationship satisfaction on alcohol use. Individuals
reported higher alcohol use in later years of college compared to earlier years. Females reported
lower alcohol use than males. Those who identified as African American/Black and Asian
reported lower alcohol use than their White counterparts. IPT exposure and relationship
satisfaction also emerged as significant main effects. Individuals exposed to precollege and
college-onset IPT, relative to those with no IPT history, reported higher alcohol use. Individuals
who endorsed higher relationship satisfaction reported lower alcohol use than those with lower
relationship satisfaction. Table 3B, block 2 summarizes the results of the linear mixed model
examining relationship satisfaction as a moderator of the associations between IPT and alcohol
use. Relationship satisfaction did not significantly moderate the associations between IPT

(precollege or college-onset) and alcohol use, evidenced by ps > .05 and Cls that included zero.
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Finally, results of the linear mixed model examining the main effects of all covariates,
IPT exposure, and partner substance use on alcohol use are presented in Table 3A, block 3.
Individuals reported higher alcohol use in later years of college relative to earlier years. Those in
cohorts three and four (relative to the first cohort) reported higher alcohol use, and females
reported lower alcohol use than males. Relative to their White counterparts, individuals who
identified as African American/Black and Asian reported lower alcohol use. College-onset IPT
and partner substance use emerged as significant main effects. Individuals with college-onset
IPT (relative to those without) and those with higher partner substance use (compared to lower
partner substance use) reported higher alcohol use. Lastly, the results of the linear mixed model
examining partner substance use as a moderator of the associations between IPT and alcohol use
are presented in Table 3B, block 3. Partner substance use moderated the association between
college-onset IPT and alcohol use, accounting for 0.10% of the variance in alcohol use.
Individuals with college-onset IPT consumed more alcohol compared to those without college-
onset IPT, and this effect was more pronounced among those who reported higher partner
substance use (see Figure 6).

Alcohol problems. A parallel series of separate linear mixed models was run to examine
whether relationship status, relationship satisfaction, and partner substance use moderated the
associations between IPT exposure and alcohol problems. As with previous analyses, separate
models were run for each relationship dimension. All models controlled for time in school,
cohort, race/ethnicity, sex, and age. The main effects of all covariates, IPT exposure, and each
relationship dimension on alcohol problems were examined first, summarized in Table 4A. This
table contains three blocks of columns, each representing a model examining the main effects of

a different relationship dimension on alcohol problems. The two-way interactions between IPT
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and each relationship dimension, the parameters of interest for this aim, were added to their
respective models and examined next, summarized in Table 4B. This table also contains three
blocks of columns, with each block representing a model examining the moderating effect of a
different relationship dimension on the associations between IPT and alcohol problems. For
Tables 4A and 4B, the variables listed along the top of the table under each block correspond to
the relationship dimension included in that model. Each block of columns displays the
standardized beta weights and Cls for the variables included in the model.

Table 4A, block 1 contains the results of the linear mixed model examining the main
effects of all covariates, IPT exposure, and relationship status on alcohol problems. Individuals
reported greater alcohol problems during later years of college compared to earlier years, and
females reported fewer alcohol problems than males. Relative to their White counterparts,
individuals who identified as African American/Black and Asian endorsed fewer alcohol
problems. IPT exposure and relationship status emerged as significant main effects. Individuals
with a history of precollege IPT and college-onset IPT reported greater alcohol problems than
those without a history of IPT. Individuals in relationships reported fewer alcohol problems than
those who were single. The results of the linear mixed model examining relationship status as a
moderator of the associations between IPT and alcohol problems are summarized in Table 4B,
block 1. Relationship status did not significantly moderate the associations between IPT
(precollege or college-onset) and alcohol problems, indicated by ps > .05 and Cls that included
zero.

The results of the linear mixed model examining the main effects of all covariates, IPT
exposure, and relationship satisfaction on alcohol problems are shown in Table 4A, block 2.

Individuals reported greater alcohol problems during later years of college compared to earlier
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years. Females (relative to males) and those who identified as African American/Black (relative
to White) reported fewer alcohol problems. IPT exposure and relationship satisfaction emerged
as significant main effects. Individuals with a history of precollege IPT and college-onset IPT
reported greater alcohol problems than those without a history of IPT. Those who endorsed
higher relationship satisfaction reported fewer alcohol problems than those with lower
relationship satisfaction. Table 4B, block 2 contains the results of the linear mixed model
examining relationship satisfaction as a moderator of the associations between IPT and alcohol
problems. As evidenced by ps > .05 and Cls that included zero, relationship satisfaction did not
moderate the associations between IPT and alcohol problems.

Finally, Table 4A, block 3 shows the results of the linear mixed model examining the
main effects of all covariates, IPT exposure, and partner substance use on alcohol problems.
Individuals reported greater alcohol problems during later years of college compared to earlier
years, and females reported fewer alcohol problems than males. IPT exposure and partner
substance use emerged as significant main effects. Individuals with a history of precollege IPT
and college-onset IPT reported greater alcohol problems than those without a history of IPT.
Those who reported higher partner substance use also reported greater alcohol problems
compared to those with lower partner substance use. The results of the linear mixed model
examining partner substance use as a moderator of the associations between IPT and alcohol
problems are presented in Table 4B, block 3. Partner substance use did not moderate the
associations between IPT and alcohol problems, indicated by ps > .05 and Cls that included zero.
Aim 3 Analyses — Examining Sex Differences

Aim 3.1 — Sex differences in the associations between trauma and relationship

dimensions. The goal of this aim was to examine whether precollege IPT exposure predicted
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relationship status, relationship satisfaction, and partner substance use in a sex-specific manner,
and whether college-onset IPT had sex-specific lagged or concurrent associations with these
relationship dimensions. Covariates included time in school, cohort, race/ethnicity, and age. Each
relationship dimension was examined in a separate model parallel to those run for Aim 1, except
these models included sex as a moderator instead of as a covariate. Because the main effects of
covariates and IPT exposure on relationship dimensions are the same as those described above in
Aim 1 (also see Table 2), only the two-way interactions between sex and IPT exposure, which
are the parameters of interest for this aim, are interpreted below.

Table 5 displays the results of the GEE and linear mixed models examining the
associations between sex, IPT exposure (precollege, lagged college-onset, and concurrent
college-onset), each relationship dimension, and the two-way interactions between sex and IPT
exposure. There are three blocks of columns in Table 5, each representing a model examining the
moderating effect of sex on the associations between IPT exposure and a different relationship
dimension. Block 1 contains the ORs and Cls from the model examining sex, IPT, and
relationship status; block 2 contains the standardized beta weights and Cls from the model
examining sex, IPT, and relationship satisfaction; and block 3 contains the standardized beta
weights and Cls from the model examining sex, IPT, and partner substance use. None of the two-
way interactions between sex and IPT exposure (precollege, lagged college-onset, and
concurrent college-onset) to predict relationship dimensions (relationship status, relationship
satisfaction, or partner substance) were significant, as evidenced by ps > .05 and Cls that
included zero. Thus, the associations between IPT and relationship dimensions did not vary in a

sex-specific manner.
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Aim 3.2 — Sex differences in relationship dimensions as moderators of the
associations between trauma and alcohol outcomes. The goal of this aim was to examine
whether relationship status, relationship satisfaction, and partner substance use moderated the
associations between IPT and alcohol use and alcohol problems in a sex-specific manner.
Covariates included time in school, cohort, race/ethnicity, and age. Each relationship dimension
and each outcome was examined in a separate model parallel to those run for Aim 2, except these
models included sex as a moderator instead of as a covariate. The main effects of covariates and
predictors, as well as the two-way interactions between IPT exposure and each relationship
dimension, on the respective alcohol outcome are the same as those described above in Aim 2
(also see Tables 3A/3B for alcohol use and Tables 4A/4B for alcohol problems). Therefore, only
the three-way interactions between sex, IPT exposure, and each relationship dimension, which
are the parameters of interest for this aim, are interpreted below.

Results of the linear mixed models examining the three-way interactions between sex,
IPT exposure, and each relationship dimension are presented in Table 6 for alcohol use and
Table 7 for alcohol problems. There are three blocks of columns in the tables, each representing
a model examining the moderating effect of a different relationship dimension on the
associations between IPT and the respective alcohol outcome. The variables listed along the top
of the table under each block correspond to the relationship dimension included as the moderator
in that model. In both tables, block 1 contains the results from the model examining relationship
status; block 2 contains the results from the model examining relationship satisfaction; and block
3 contains the results from the model examining partner substance use. Each block of columns
displays the standardized beta weights and Cls for the variables included in the model. None of

the three-way interactions between sex, IPT exposure (precollege, lagged college-onset, and
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concurrent college-onset), and relationship dimensions (relationship status, relationship
satisfaction, and partner substance) to predict alcohol use or alcohol problems were significant,
as evidenced by ps > .05 and Cls that included zero. Thus, none of the relationship dimensions
moderated the associations between IPT and alcohol use or problems in a sex-specific manner.
Sensitivity Analyses

Although IPT exposure is linked to increased distress and alcohol use (Begle et al., 2011;
Berenz et al., 2016a; Berenz et al., 2016b; Breslau, 2009; Keyes et al., 2011; Overstreet et al.,
2017), not all individuals who experience IPT are adversely affected (Keyes et al., 2011; Stewart,
1996). This suggests that it is important to consider individuals’ responses to traumatic events.
One indicator of the impact of the traumatic event on an individual is whether he or she endorses
PTSD symptoms. PTSD symptoms, as measured by the DSM-5, include reexperiencing the
traumatic event, avoidance of trauma-related stimuli, negative alterations in cognitions and or
mood, and increased physiological arousal (Weathers et al., 2013).

In order to account for the effect of PTSD, probable PTSD diagnosis was examined.
Participants in cohorts two through four who endorsed a history of trauma were administered
four items from the Primary Care PTSD Screen (PC-PTSD; Prins et al., 2003). Participants in the
present study were categorized as having probable PTSD (1), as defined by DSM-IV, at each
follow-up assessment if they endorsed three or more symptoms on the PC-PTSD. Participants
were coded as having no PTSD (0) if they endorsed fewer than three symptoms. Participants
were coded as missing if they met any of the following criteria: 1) were missing data on all four
items of the PC-PTSD (i.e., participants in cohorts one and earlier waves of cohorts two-three);

or 2) did not endorse any history of trauma, regardless of type.
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Across all assessments, a cumulative total of 514 individuals met criteria for a probable
diagnosis of PTSD (1,287 did not meet the criteria for PTSD). All inferential analyses were
reanalyzed including probable PTSD as a covariate to statistically control for variance
attributable to PTSD. Because of the dichotomous nature of relationship status, the effects of
concurrent and lagged college-onset IPT on relationship status (Aim 1) and whether those effects
varied in a sex-specific manner (Aim 3.1) were examined using GEE models. As with previous
GEE models, these analyses were limited to only those cases with complete data on all variables
included in the model. After limiting analyses to cases with complete data, observed cell sizes
for the other race/ethnicity category were extremely small (n < 5), which resulted in inflated and
biased ORs (e.g., OR = 9.72 x 1016; Devika, Jeyaseelan, & Sebastian, 2016; Nemes, Jonasson,
Genell, & Steineck, 2009). Thus, the other race/ethnicity and more than one race/ethnicity
categories were combined in sensitivity analyses using GEE models.

As the purpose of these analyses was to examine whether the pattern of effects changed
when controlling for PTSD, the sensitivity analyses for each aim are described below as they
contrast to the primary analyses in which PTSD was not included as a covariate (henceforth
referred to as the primary analyses). For each aim, any differences in the effects of the
parameters of interest between the sensitivity analyses and the primary analyses are reported
first, followed by the main effects of PTSD. The effects of all other covariates and predictors are
described above in the respective primary analyses sections. Effect sizes for the unique variance
accounted for by predictors and interaction terms are represented by marginal R2. This was
calculated in the same manner described above.

Sensitivity analyses for Aim 1 — Characterizing the associations between trauma and

relationship dimensions. Table 8 contains the results of the sensitivity analyses examining the

39



effects of IPT exposure on each relationship dimension (Aim 1). In this table, block 1 contains
the results from the model examining relationship status; block 2 contains the results from the
model examining relationship satisfaction; and block 3 contains the results from the model
examining partner substance use. In addition to controlling for probable PTSD diagnosis, each of
the three models also controlled for time in school, cohort, race/ethnicity, sex, and age. In
contrast to the primary analyses (see Table 2), the associations between precollege and college-
onset IPT and relationship status became non-significant (see Table 8, block 1). The concurrent
and lagged associations between college-onset IPT and relationship satisfaction also became
non-significant (see Table 8, block 2). Lastly, the association between precollege and college-
onset IPT and partner substance use became non-significant (see Table 8, block 3). The effects of
all other covariates and predictors are described above (see Aim 1 analyses and Table 2). No
other differences in the effect of IPT exposure on relationship dimensions emerged between the
sensitivity and primary analyses.

Sensitivity analyses for Aim 2 — Examining whether relationship dimensions
moderate the associations between trauma and alcohol outcomes. Results of the sensitivity
analyses examining the main effects of all covariates, IPT exposure, and each relationship
dimension on alcohol use are summarized in Table 9A, and the two-way interactions between
IPT and each relationship dimension to predict alcohol use are summarized in Table 9B.
Likewise, Table 10A contains the results of the sensitivity analyses examining the main effects
of all covariates, IPT exposure, and each relationship dimension on alcohol problems, and Table
10B contains the results of the two-way interactions between IPT and each relationship
dimension to predict alcohol problems. The variables listed along the top of the tables under each

block correspond to the relationship dimension included in that model. In all tables, block 1
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contains the results from the models examining relationship status; block 2 contains the results
from the models examining relationship satisfaction; and block 3 contains the results from the
models examining partner substance use. Each relationship dimension and each alcohol outcome
was examined in a separate model. All models controlled for time in school, cohort,
race/ethnicity, sex, age, and probable PTSD diagnosis.

In contrast to the primary analyses (see Table 3B, block 1), relationship status was not a
significant moderator of the association between precollege IPT and alcohol use (see Table 9B,
block 1). Further, partner substance use was not a significant moderator of the association
between college-onset IPT and alcohol use (see Table 9B, block 3). Probable PTSD was not
significantly associated with alcohol use. The effects of all other covariates and predictors are
described above (see Aim 2 analyses and Tables 3A/3B). Turning to alcohol problems, there
were no differences in the moderating effects of relationship dimensions on the associations
between IPT and alcohol problems between the sensitivity and primary analyses. Probable PTSD
was not significantly associated with alcohol problems.

Sensitivity analyses for Aim 3 — Examining sex differences. Table 11 contains the
sensitivity analyses examining the sex-specific effects of IPT exposure on each relationship
dimension (Aim 3.1). In this table, block 1 contains the results from the model examining
relationship status. Block 2 contains the results from the model examining relationship
satisfaction. Block 3 contains the results from the model examining partner substance use. These
analyses included time in school, cohort, race/ethnicity, age, and probable PTSD as covariates.
Each relationship dimension was examined in a separate model parallel to those run for the

sensitivity analyses for Aim 1, except these models included sex as a moderator instead of as a
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covariate. There were no differences in the sex-specific influence of IPT on relationship
dimensions between the sensitivity and primary analyses (see Table 5).

Finally, results of the sensitivity analyses examining the moderating effects of each
relationship dimension on the associations between IPT and alcohol use and alcohol problems in
a sex-specific manner are presented in Tables 12 and 13, respectively (Aim 3.2). The variables
listed along the top of the tables under each block correspond to the relationship dimension
included as the moderator in that model. In both tables, block 1 contains the results from the
models examining relationship status; block 2 contains the results from the models examining
relationship satisfaction; and block 3 contains the results from the models examining partner
substance use. These analyses included time in school, cohort, race/ethnicity, age, and probable
PTSD as covariates. Each relationship dimension and each alcohol outcome was examined in a
separate model parallel to those run for sensitivity analyses for Aim 2, except these models
included sex as a moderator instead of as a covariate.

In contrast to the primary analyses in which there was no variation as a function of sex
(see Table 6), relationship satisfaction moderated the association between college-onset IPT and
alcohol use in a sex-specific manner when controlling for PTSD (see Table 12, block 2),
accounting for 2.42% of the variance in alcohol use. As illustrated in Figure 7, men exposed to
college-onset IPT consumed more alcohol than those not exposed to IPT, and this association
was stronger among men who reported higher relationship satisfaction. Women with college-
onset IPT consumed more alcohol than those without IPT, but their patterns of alcohol
consumption did not change as a function of relationship satisfaction. The main effects of
covariates and predictors, as well as the two-way interactions between IPT exposure and each

relationship dimension, on the respective alcohol outcome are the same as those described above
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in sensitivity analyses for Aim 2 (see Tables 9A/9B for alcohol use and Tables 10A/10B for
alcohol problems). There were no other differences in the sex-specific effects of relationship
dimensions on the associations between IPT and alcohol use or problems between the sensitivity
and primary analyses.
Discussion

The present study had three aims which focused on the interplay between romantic
relationships and IPT exposure on alcohol outcomes among college students. The first aim was
to characterize the associations between trauma (precollege and college-onset) and relationship
dimensions (relationship status, relationship satisfaction, and partner substance use). The second
aim was to examine whether these relationship dimensions moderated the associations between
IPT and alcohol use and alcohol problems. Finally, the third aim was to examine whether the
effects from the first two aims differed as a function of sex. In a series of sensitivity analyses,
inferential analyses from each of the aims were re-analyzed including probable PTSD as a
covariate. A summary for each of the aims and relevant sensitivity analyses is provided below
(see Table 14 for an overview of this information), followed by an integration of the findings
with previous literature and a discussion of the implications.
Summary, Integration, and Implications of Findings

Aim 1 - Characterizing the associations between trauma and relationship
dimensions. First, the associations between IPT and relationship status, relationship satisfaction,
and partner substance use were examined. It was hypothesized that college students exposed to
precollege IPT and college-onset IPT would likely be single instead of in a relationship. For
precollege IPT, the opposite pattern of effects was found, such that individuals exposed to

precollege IPT were more likely to be in a relationship. For college-onset IPT, there was partial
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support for the hypotheses. College-onset IPT was concurrently associated with a decreased
likelihood of being in a relationship, but there was no lagged effect of college-onset IPT on
relationship status. In other words, individuals exposed to college-onset IPT were more likely to
be single, but college-onset IPT was unrelated to individual’s relationship status the following
year. Next, consistent with hypotheses for those in relationships, individuals with any history of
IPT (precollege, lagged college-onset, concurrent college-onset) reported lower relationship
satisfaction and higher partner substance use.

Taken together, the findings from the first aim add to the body of literature to suggest that
IPT exposure can influence the formation and perceptions of romantic relationships among
emerging adults. The influence of IPT on perceptions of romantic relationships is consistent with
previous studies conducted with adults which suggest that individuals who experienced a
traumatic event become less connected, less satisfied, and more negative with their partners
(Karney & Bradbury, 1995; Marshall & Kuijer, 2017; Randall & Bodenmann, 2009; Robles et
al., 2014; Whisman, 2014). Additionally, previous research indicates that individuals from high-
risk backgrounds, such as those with a history of trauma exposure, are more likely to choose
deviant partners with higher levels of substance use (Quinton et al., 1993; Zoccolillo et al.,
1992).

The observed differential pattern of effects of precollege versus college-onset IPT on the
formation of romantic relationships underscores the importance of developmental timing of IPT
exposure. Importantly, the finding that individuals exposed to precollege IPT were more likely to
be in relationships was surprising. One speculation for this unexpected effect is that precollege
IPT has several negative implications that form a cascade of downstream effects. According to

extant literature, individuals exposed to precollege trauma are at increased risk of a wide range of
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different adverse outcomes compared to those exposed to trauma later in life (Cloitre et al., 2009;
Ogle, Rubin, & Siegler, 2013). As it pertains to outcomes relevant to the formation of romantic
relationships, precollege trauma leads to long-term maladaptive changes in affective, relational,
and self-regulatory functioning (Cloitre et al., 2019; van der Kalk, Roth, Pelcovitz, Sunday, &
Spinazzola, 2005) and is associated with an anxious-preoccupied adult attachment style
(Mickelson, Kessler, & Shaver, 1997; Riggs, Cusimano, & Benson, 2011). Thus, individuals
exposed to precollege IPT may be more likely to enter into relationships because they fear being
alone and depend on romantic partners to help with their own self-regulation (Riggs et al., 2011),
even if the relationship is dissatisfying and involves partners with higher levels of substance use.
On the other hand, the influence of college-onset IPT on relationship formation was
expected, such that individuals exposed to college-onset IPT were less likely to be in a
relationship. The ways that individuals cope with stressful life events, such as IPT exposure, vary
based on their appraisal of the event and the psychosocial resources available (Moos, 1992).
Therefore, individuals exposed to college-onset IPT may be less likely to form romantic
partnerships because they are instead focused on coping with the recent traumatic event and have
fewer resources to devote to forming a relationship. This is consistent with previous research that
suggests that exposure to stressful experiences may impact individuals’ ability to form protective
relationships in the first place (Karney & Bradbury, 1995; Marshall & Kuijer, 2017; Taft et al.,
2011). Although the direction of influence between college-onset IPT and relationship status
cannot be immediately resolved in the present study, supplementary analyses (see Appendix)
indicated that there was no lagged effect of relationship status on college-onset IPT. This
supports the present interpretation that college-onset IPT is likely to influence relationship status

rather than the reverse.
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Lastly, the effects of precollege and college-onset IPT on relationship status, the
concurrent and lagged effects of college-onset IPT on relationship satisfaction, and the
concurrent effects of college-onset IPT on partner substance use were not observed when
statistically controlling for variance due to probable PTSD diagnosis. Further, PTSD was not
significantly associated with relationship status, relationship satisfaction, or partner substance
use, which was unexpected. Previous research suggests that PTSD is associated with worse
mental health, lower perceived social support, poorer interpersonal functioning, and higher
relationship discord (Beck et al., 2009; Marshall & Kuijer, 2017; Riggs et al., 1998; Taft et al.,
2011). Thus, it is surprising that PTSD was not associated with any of the relationship
dimensions. Importantly, the sample size for sensitivity analyses was small and, as observed in
the primary analyses, IPT (precollege, concurrent college-onset, lagged college-onset) only
accounted for small proportions of variance in relationship status, relationship satisfaction, and
partner substance use. Therefore, the non-significant effects of IPT on relationship dimensions is
likely attributable to a lack of statistical power to detect an association.

In summary, romantic relationships are especially salient during emerging adulthood
(Arnett, 2004; Shulman et al., 2013; Umberson et al., 2010) and trauma exposure is common
among college students (Berenz et al., 2016b; Breslau et al., 2008; Overstreet et al., 2017), so the
influence of IPT on the formation and perceptions of romantic relationships is concerning. As
relationship challenges are one of the most common reasons that college students seek
counseling services (Mistler, Reetz, Krylowicz, & Barr, 2012), clinicians should be aware that a
history of IPT, as well as clients’ reactions to traumatic events, can influence the type of
relationship an individual enters into. Moreover, clinicians should understand the implications of

being in a relationship following precollege IPT, as it may not always be beneficial. By using
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this information to inform and guide treatment planning as well as educate their clients on the
potential cascade of effects following IPT, clinicians can work to minimize relationship stress
and promote healthy methods of managing relationship conflicts.

Aim 2 - Examining whether relationship dimensions moderate the associations
between trauma and alcohol outcomes. First, the main effects of IPT exposure and relationship
dimensions (relationship status, relationship satisfaction, and partner substance use) on alcohol
use and alcohol problems were examined. As expected based on prior literature (Begle et al.,
2011; Berenz et al., 2016a; Berenz et al., 2016b; Breslau, 2009; Keyes et al., 2011; Overstreet et
al., 2017), IPT exposure was associated with elevated alcohol use and greater alcohol problems
in the present study. Although the direction of influence cannot be immediately resolved, this
aligns with research suggesting that individuals with a history of traumatic experiences drink to
cope with their negative emotions (Cooper, 1994; Cox & Klinger, 1988). Moreover, consistent
with studies conducted with adult samples (Fleming et al., 2010; Leonard & Rothbard, 1999;
Marshal, 2003), findings from the present study indicated that being in a relationship and
reporting higher relationship satisfaction were associated with lower alcohol use and fewer
alcohol problems. In contrast, higher partner substance use was associated with higher alcohol
use and greater alcohol problems.

Second, relationship status, relationship satisfaction, and partner substance use were
examined as moderators of the associations between IPT exposure and alcohol use and alcohol
problems. It was hypothesized that college students with a history of IPT who were in a
satisfying committed relationship with a partner with lower substance use would report lower
alcohol use and fewer alcohol problems. There was partial support for this hypothesis.

Relationship status was the only relationship dimension that moderated the effect of precollege
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IPT on alcohol use. Individuals exposed to precollege IPT consumed more alcohol than those not
exposed to IPT, but this pattern was mitigated among those in relationships. This is consistent
with previous research conducted with adults suggesting that involvement in a committed
romantic relationship (Fleming et al., 2010; Leonard & Rothbard, 1999; Rhule-Louie &
McMahon, 2007) buffers against increased alcohol use following from stressful life events.

Contrary to hypotheses, relationship status did not moderate the association between
college-onset IPT and alcohol use. This observed pattern of effects again highlights the
importance of developmental timing when considering the role of risk and protective factors.
One potential explanation for this finding is that individuals exposed to college-onset IPT may
still be coping with the recent event; therefore, being in a relationship may not be protective
enough to offset the increased alcohol use associated with IPT exposure. Additionally, although
examined in separate models, individuals exposed to college-onset IPT were more likely to
report lower relationship satisfaction, and previous research suggests that involvement in a
dissatisfying relationship is associated with increased alcohol use (Karney & Bradbury, 1995;
Marshal, 2003; Robles et al., 2014). Thus, these dissatisfying relationships may not confer the
same protection to buffer against increased alcohol use observed among individuals coping with
recent college-onset IPT.

Next, it was hypothesized that partner substance use would moderate the association
between IPT and alcohol use. There was partial support for this hypothesis. Individuals with
college-onset IPT reported higher alcohol use compared to those without IPT, and this effect was
more pronounced among those who reported higher partner substance use. This aligns with
previous research demonstrating that individuals involved with a heavy-drinking partner

increased their own alcohol use over time to match that of their partner (Fleming et al., 2010;
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Homish & Leonard, 2007; Leonard & Eiden, 2007; Leonard & Mudar, 2003; Rosenquist, 2010).
Among college students, this association may be driven by social norms of peer drinking, which
is one of the most robust predictors of college student alcohol use (Borsari, Murphy, & Barnett,
2007; Perkins, 2002). Individuals spend a significant amount of time with their partners (Collins,
Welsh, & Furman, 2008; Fein, 2009; Flood & Genadek, 2016; Kongar & Price, 2017; Zimmer-
Gembeck, 1999), so it follows that romantic partners likely shape individuals’ perceptions of
social norms surrounding substance use as well as the alcohol-related activities in which they
participate.

Importantly, however, the moderating effects of relationship status and partner substance
use were not observed when accounting for probable PTSD. Further, PTSD was not significantly
associated with alcohol use. This non-significant main effect of PTSD was unexpected in light of
previous research suggesting that individuals with PTSD are significantly more to likely misuse
alcohol than those without PTSD (Stewart, 1996). These non-significant effects are likely
attributable to the reduced sample size for sensitivity analyses and the small sizes of the
interaction effects observed in the primary analyses. Thus, it follows that there was not sufficient
power to detect the moderating effects of relationship status on precollege IPT and partner
substance use on college-onset IPT to predict alcohol use.

Finally, contrary to hypotheses, relationship satisfaction was not a significant moderator
of the associations between IPT and alcohol use, and none of the relationship dimensions
moderated the associations between IPT and alcohol problems. As found in the first aim,
individuals with a history of IPT were more likely to be dissatisfied in their relationships, and
generally, individuals involved in dissatisfying relationships are less likely to engage in problem-

solving behaviors and tend to withdraw from their partner (Karney & Bradbury, 1995; Marshal,
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2003; Rhule-Louie & McMahon, 2007). Thus, the impact of stress on relationship satisfaction
might serve to undermine relationships that would otherwise be protective against increased
alcohol use (Umberson et al., 2010). Moreover, college students have other salient interpersonal
relationships who influence alcohol use and alcohol problems following stressful events, such as
peers and parents (Arnett, 2004; Rauer, Pettit, Lansford, Bates, & Dodge, 2013)12/4/2019
5:17:00 PM. After experiencing a traumatic event, individuals may withdraw from their partners
and rely more on others. This further supports extant literature demonstrating that other
interpersonal relationships should be considered for their role in influencing the impact of IPT
exposure on alcohol outcomes among college students (Hawn et al., 2018).

Taken together, romantic relationships and the characteristics of those relationships can
influence the effect of IPT exposure on college students’ alcohol use. Specifically, involvement
in romantic relationships, but not relationship satisfaction, buffers against the effects of IPT on
alcohol use, while involvement with a partner high in substance use exacerbates those effects.
However, the buffering effect of relationship status against precollege IPT and the exacerbating
effect of partner substance use on college-onset IPT to predict alcohol use was not observed
when statistically controlling for PTSD. Clinicians can use this information in their practice to
educate survivors of IPT, as well as their partners, about both the positive and negative effects
conferred by romantic relationships during this developmental stage. Such conversations could
potentially facilitate larger discussions about what it means to have a healthy relationship, as
well as the ways in which clients’ exposure to IPT can negatively affect relationship
characteristics. More broadly, these positive and negative effects of relationships can inform
awareness campaigns on college campuses by educating students about the ways in which social

ties can improve or undermine their health habits, particularly concerning alcohol consumption.
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Aim 3 — Examining sex differences. To address Aim 3, the first two aims were
reanalyzed with sex included as a moderator. It was hypothesized that the effects of IPT
exposure on relationship dimensions would be stronger for women compared to men (Aim 1),
and the moderating effect of relationship dimensions on the associations between IPT and
alcohol outcomes would be stronger for men compared to women (Aim 2). However, the effects
from the first two aims did not differ as a function of sex. Interestingly, sex differences emerged
only when accounting for probable PTSD.

In sensitivity analyses controlling for probable PTSD, relationship satisfaction
moderated the association between college-onset IPT and alcohol use in a sex-specific manner
(Aim 3.2). However, the direction of this effect was opposite than hypothesized. Men exposed to
IPT reported higher alcohol use than those not exposed to IPT, and this association was stronger
among men who reported higher levels of relationship satisfaction. Women with IPT exposure
also reported higher alcohol use than those who reported no IPT, but their patterns of alcohol
consumption did not change as a function of relationship satisfaction. This suggests that, after
accounting for individuals’ responses to IPT, a different pattern of effects emerges, such that
PTSD alters the effect of IPT on alcohol use for men, but not for women.

This finding adds to extant literature suggesting that men and women experience different
consequences following IPT exposure (Berenz et al., 2017; Danielson et al., 2009). Moreover,
this highlights one of the ways in which satisfaction may not be protective against alcohol use
following stressful events, such as trauma. By recognizing that individuals’ responses to
traumatic events can alter the effect of IPT exposure on relationship dimensions to predict
alcohol use, particularly among men, clinicians can adapt treatment plans for those exhibiting

symptoms of PTSD.
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Limitations

Results from the present study should be interpreted in the context of its limitations. First,
data were collected via self-report, and are thus subject to measurement error. Although
participants were reminded of the confidential nature of their responses, they could have felt
uncomfortable answering questions truthfully, particularly those related to sensitive topics such
as IPT exposure. Second, the present study did not account for other relationship characteristics.
For example, the type of romantic relationship (e.g., “friends with benefits,” casually dating,
open relationships) may influence the extent to which individuals are satisfied and the types of
activities the couples engage in, all of which could affect the stress-buffering effects conferred
by the relationship. Third, only IPT was examined in the present study; therefore, the present
findings may not generalize to other types of traumatic events. Additionally, the present study
did not account for IPT perpetrated by a romantic partner, which could have negative
implications for relationship status, relationship satisfaction, and partner substance use. Fourth,
there were high levels of attrition across the later waves of the sample. Further, the four-item PC-
PTSD screener was only administered to some cohorts across certain assessments. Because some
models (i.e., GEE models) were limited to only those cases with no missing data, sample size
and power were decreased. Fifth, the present study only included college students from a large,
urban university, so the findings may not generalize to a wider population.

In addition to the limitations mentioned above, representativeness analyses suggested that
the sample included in the present study differed systematically from the larger Spit for Science
sample. Participants in the present study were more likely than those in the full sample to be
female, be in a relationship, and endorse a history of IPT before and during their first year of

college. Participants in the committed relationship subset, specifically, were more likely to
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identify as White than the full sample. Although it is common for women to be overrepresented
in survey research (Dickinson, Adelson, & Owen, 2012; Smith, 2008), this may have limited the
power to detect sex differences (Dickinson et al., 2012). On the other hand, it was somewhat
surprising that the participants in the present study were more likely to endorse a history of IPT.
It is possible that individuals with a history of IPT may have been more motivated than those
without IPT to participate in at least one follow-up survey within the Spit for Science study
because they understood that one benefit of their participation was an opportunity to inform
behavioral health and substance use research. If this is the case, individuals in the present study
may represent a more prosocial and conscientious sample of participants. Thus, this sample may
not be representative of the larger population from which it was drawn, which could limit the
generalizability of the present findings.
Conclusions and Future Directions

The present study contributes to the understanding of the interplay between IPT
exposure, romantic relationships, and alcohol outcomes among young adult college students.
Involvement in satisfying romantic relationships with partners with low levels of substance use is
generally protective against alcohol outcomes among adults and can buffer against the increase
in problematic alcohol use observed following trauma. However, much of the research in this
area was conducted with married couples, and relatively little was known about the stress-
buffering effects of romantic relationships among college students. The present study adds to the
body of literature suggesting that IPT exposure can influence both the formation and perceptions
of romantic relationships. Further, romantic relationships and the characteristics of those
relationships can influence the effect of IPT on college students’ alcohol use. This study

underscores the importance of developmental timing and individuals’ reactions to the traumatic
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event, as both the timing of the traumatic event and individuals’ PTSD symptoms can influence
its effects on relationship dimensions, and the way they come together to influence alcohol
outcomes.

In light of the disparate findings from the present study and those associated with the
extant literature from older adult samples, additional research is warranted. Future research
should attempt to replicate the current study with greater focus on other relationship dimensions
that might lead to the observed differences in the stress-buffering effects of romantic
relationships. For example, research should incorporate individuals’ perceptions of commitment,
future orientation, and stability as it pertains to their romantic relationships, as these factors may
influence the extent to which individuals feel like they can rely on their partners in times of
stress. Finally, studies should more fully investigate the implications of PTSD in order to
illuminate the mechanisms by which it alters or drives the impact of IPT exposure. Specifically,
ecological momentary assessment methods could provide key insights into individuals’ post-
traumatic stress symptoms, interactions with their partners, general perceptions of their
relationships, and motives for alcohol use in real time. Better understanding and consideration of
romantic relationships as part of efforts to reduce problematic alcohol use following trauma is
critical, as it represents a potentially useful component of treatment and the promotion of

wellbeing.

54



References

Arnett, J. J. (2004). Emerging adulthood: The winding road from the late teens through the
twenties. New York, NY, US: Oxford University Press.

Bachman, J. G., O’Malley, P. M., & Johnston, L. D. (1984). Drug use among young adults: The
impacts of role status and social environment. Journal of Personality and Social
Psychology, 47(3), 629-645. doi: 10.1037/0022-3514.47.3.629

Beck, J. G., Grant, D. M., Clapp, J. D., & Palyo, S. A. (2009). Understanding the interpersonal
impact of trauma: Contributions of PTSD and depression. Journal of Anxiety Disorders,
23(4), 443-450. doi: 10.1016/j.janxdis.2008.09.001

Begle, A. M., Hanson, R. F., Danielson, C. K., McCart, M. R., Ruggiero, K. J., Amstadter, A. B.,
... Kilpatrick, D. G. (2011). Longitudinal pathways of victimization, substance use, and
delinquency: Findings from the National Survey of Adolescents. Addictive Behaviors,
36(7), 682—689. doi: 10.1016/j.addbeh.2010.12.026

Berenz, E. C., Cho, S. B., Overstreet, C., Kendler, K. S., Amstadter, A. B., & Dick, D. M.
(2016). Longitudinal investigation of interpersonal trauma exposure and alcohol use
trajectories. Addictive Behaviors, 53, 67-73. doi: 10.1007/978-1-61779-785-9

Berenz, Erin C., Kevorkian, S., Chowdhury, N., Dick, D. M., Kendler, K. S., & Amstadter, A. B.
(2016). Posttraumatic stress disorder symptoms, anxiety sensitivity, and alcohol use
motives in college students with a history of interpersonal trauma. Psychology of
Addictive Behaviors, 30(7), 755-763. doi: 10.1037/adb0000193

Berenz, Erin C., Roberson-Nay, R., Latendresse, S., Mezuk, B., Gardner, C. O., Amstadter, A.

B., & York, T. P. (2017). Posttraumatic Stress Disorder and Alcohol Dependence:

55



Epidemiology and Order of Onset. Psychological Trauma : Theory, Research, Practice
and Policy, 9(4), 485-492. doi: 10.1037/tra0000185

Blanco, C., Okuda, M., Wright, C., Hasin, D. S., Grant, B. F., Liu, S.-M., & Olfson, M. (2008).
Mental health of college students and their non-college-attending peers: Results from the
National Epidemiologic Study on Alcohol and Related Conditions. Archives of General
Psychiatry, 65(12), 1429-1437. doi: 10.1001/archpsyc.65.12.1429

Borsari, B., Murphy, J. G., & Barnett, N. P. (2007). Predictors of alcohol use during the first year
of college: Implications for prevention. Addictive Behaviors, 32(10), 2062—-2086. doi:
10.1016/j.addbeh.2007.01.017

Bravo, A. J.,, Pearson, M. R., & Henson, J. M. (2017). Drinking to cope with depressive
symptoms and ruminative thinking: A multiple mediation model among college students.
Substance Use and Misuse, 52(1), 52-62. doi: 10.1080/10826084.2016.1214151

Breslau, N. (2009). The epidemiology of trauma, PTSD, and other posttrauma disorders.
Trauma, Violence, & Abuse, 10(3), 198-210. doi: 10.1177/1524838009334448

Breslau, N., Peterson, E. L., & Schultz, L. R. (2008). A second look at prior trauma and the
Posttraumatic Stress Disorder effects of subsequent trauma. Archives of General
Psychiatry, 65(4), 7. doi:10.1001/archpsyc.65.4.431

Bucholz, K. K., Cadoret, R., Cloninger, C. R., Dinwiddie, S. H., Hesselbrock, V. M.,
Nurnberger, J. 1., ... Schuckit, M. A. (1994). A new, semi-structured psychiatric
interview for use in genetic linkage studies: A report on the reliability of the SSAGA.
Journal of Studies on Alcohol, 55(2), 149-158. doi: 10.15288/jsa.1994.55.149

Chiu, G. R, Lutfey, K. E., Litman, H. J., Link, C. L., Hall, S. A., & McKinlay, J. B. (2013).

Prevalence and overlap of childhood and adult physical, sexual, and emotional abuse: A

56



descriptive analysis of results from the Boston Area Community Health (BACH) Survey.
Violence and Victims, 28(3), 381-402. doi: 10.1891/VV.28.3

Cloitre, M., Khan, C., Mackintosh, M.-A., Garvert, D. W., Henn-Haase, C. M., Falvey, E. C., &
Saito, J. (2019). Emotion regulation mediates the relationship between ACES and
physical and mental health. Psychological Trauma: Theory, Research, Practice, and
Policy, 11(1), 82-89. doi: 10.1037/tra0000374

Cloitre, M., Stolbach, B. C., Herman, J. L., Kolk, B. van der, Pynoos, R., Wang, J., & Petkova,
E. (2009). A developmental approach to complex PTSD: Childhood and adult cumulative
trauma as predictors of symptom complexity. Journal of Traumatic Stress, 22(5), 399—
408. doi: 10.1002/jts.20444

Cohen, S. (2004). Social relationships and health. American Psychologist, 59(8), 676-684. doi:
10.1037/0003-066X.59.8.676

Cohen, S., & Hoberman, H. M. (1983). Positive events and social supports as buffers of life
change stress. Journal of Applied Social Psychology, 13(2), 99-125. doi: 10.1111/].1559-
1816.1983.th02325.x

Cohen, S., & Wills, T. A. (1985). Stress, social support, and the buffering hypothesis.
Psychological Bulletin, 98(2), 310-357. doi: 10.1037/0033-2909.98.2.310

Coid, J., Petruckevitch, A., Feder, G., Chung, W., Richardson, J., & Moorey, S. (2001). Relation
between childhood sexual and physical abuse and risk of revictimisation in women: A
cross-sectional survey. Lancet (London, England), 358(9280), 450-454. doi:
10.1016/S0140-6736(01)05622-7

Collins, W. A, Welsh, D. P., & Furman, W. (2008). Adolescent romantic relationships. Annual

Review of Psychology, 60(1), 631-652. doi: 10.1146/annurev.psych.60.110707.163459

57



Conley, A. H., Overstreet, C. M., Hawn, S. E., Kendler, K. S., Dick, D. M., & Amstadter, A. B.
(2017). Prevalence and predictors of sexual assault among a college sample. Journal of
American College Health, 65(1), 41-49. doi: 10.1080/07448481.2016.1235578

Cooper, M. L. (1994). Motivations for alcohol use among adolescents: Development and
validation of a four-factor model. Psychological Assessment, 6(2), 117-128. doi:
10.1037/1040-3590.6.2.117

Cooper, M. L., Frone, M. R., Russell, M., & Mudar, P. (1995). Drinking to regulate positive and
negative emotions: A motivational model of alcohol use. Journal of Personality and
Social Psychology, 69(5), 990-1005. doi: 10.1037/0022-3514.69.5.990

Cox, W. M., & Klinger, E. (1988). A motivational model of alcohol use. Journal of Abnormal
Psychology, 97(2), 168-180. doi: 10.1037/0021-843X.97.2.168

Danielson, C. K., Amstadter, A. B., Dangelmaier, R. E., Resnick, H. S., Saunders, B. E., &
Kilpatrick, D. G. (2009). Trauma-related risk factors for substance abuse among male
versus female young adults. Addictive Behaviors, 34(4), 395-399. doi:
10.1016/j.addbeh.2008.11.009

Devika, S., Jeyaseelan, L., & Sebastian, G. (2016). Analysis of sparse data in logistic regression
in medical research: A newer approach. Journal of Postgraduate Medicine, 62(1), 26.
doi: 10.4103/0022-3859.173193

Dick, D. M., Nasim, A., Edwards, A. C., Salvatore, J. E., Cho, S. B., Adkins, A., ... Kendler, K.
S. (2014). Spit for Science: Launching a longitudinal study of genetic and environmental
influences on substance use and emotional health at a large US university. Frontiers in

Genetics, 5. doi: 10.3389/fgene.2014.00047

58



Dickinson, E. R., Adelson, J. L., & Owen, J. (2012). Gender balance, representativeness, and
statistical power in sexuality research using undergraduate student samples. Archives of
Sexual Behavior, 41(2), 325-327. doi: 10.1007/s10508-011-9887-1

Ditzen, B., & Heinrichs, M. (2014). Psychobiology of social support: The social dimension of
stress buffering. Restorative Neurology and Neuroscience, 32(1), 149-162. doi:
10.3233/RNN-139008

Duncan, G. J., Wilkerson, B., & England, P. (2006). Cleaning up their act: The effects of
marriage and cohabitation on licit and illicit drug use. Demography, 43(4), 691-710. doi:
10.1353/dem.2006.0032

Fein, D. J. (2009). Spending time together: Time use estimates for economically disadvantaged
and nondisadvantaged married couples in the United States (p. 46). Retrieved from
Administration for Children and Families Office of Planning, Research and Evaluation
website: https://www.acf.hhs.gov/sites/default/files/opre/spending_time_together.pdf

Finkelhor, D., Turner, H. A., Shattuck, A., & Hamby, S. L. (2015). Prevalence of childhood
exposure to violence, crime, and abuse: Results from the National Survey of Children’s
Exposure to Violence. JAMA Pediatrics, 169(8), 746—754. doi:
10.1001/jamapediatrics.2015.0676

Fitzmaurice, G. M., Laird, N. M., & Ware, J. H. (2011). Applied longitudinal analysis (2nd ed.).
Hoboken, NJ: John Wiley & Sons, Inc.

Fleming, C. B., White, H. R., & Catalano, R. F. (2010). Romantic relationships and substance
use in early adulthood: An examination of the influences of relationship type, partner
substance use, and relationship quality. Journal of Health and Social Behavior, 51(2),

153-167. doi: 10.1177/0022146510368930

59



Flood, S. M., & Genadek, K. R. (2016). Time for each other: Work and family constraints among
couples. Journal of Marriage and the Family, 78(1), 142—-164. doi: 10.1111/jomf.12255

Frazier, P., Anders, S., Perera, S., Tomich, P., Tennen, H., Park, C., & Tashiro, T. (2009).
Traumatic events among undergraduate students: Prevalence and associated symptoms.
Journal of Counseling Psychology, 56(3), 450-460. doi: 10.1037/a0016412

Gray, M. J., Litz, B. T., Hsu, J. L., & Lombardo, T. W. (2004). Psychometric properties of the
life events checklist. Assessment, 11(4), 330-341. doi: 10.1177/1073191104269954

Hawn, S. E., Lind, M. J., Conley, A., Overstreet, C. M., Kendler, K. S., Dick, D. M., &
Amstadter, A. B. (2018). Effects of social support on the association between precollege
sexual assault and college-onset victimization. Journal of American College Health, 1-9.
doi: 10.1080/07448481.2018.1431911

Hendrick, S. S., Dicke, A., & Hendrick, C. (1998). The Relationship Assessment Scale. Journal
of Social and Personal Relationships, 15(1), 137-142. doi: 10.1177/0265407598151009

Hingson, R. W., Zha, W., & Weitzman, E. R. (2009). Magnitude of and trends in alcohol-related
mortality and morbidity among U.S. college students ages 18-24, 1998-2005. Journal of
Studies on Alcohol and Drugs, 16, 12-20. doi: 10.15288/jsads.2009.516.12

Homish, G. G., & Leonard, K. E. (2007). The drinking partnership and marital satisfaction: The
longitudinal influence of discrepant drinking. Journal of Consulting and Clinical
Psychology, 75(1), 43. doi: 10.1037/0022-006X.75.1.43

Homish, G. G., Leonard, K. E., & Kearns-Bodkin, J. N. (2006). Alcohol use, alcohol problems,
and depressive symptomatology among newly married couples. Drug and Alcohol

Dependence, 83(3), 185-192. doi: 10.1016/j.drugalcdep.2005.10.017

60



Homish, G. G., Leonard, K. E., Kozlowski, L. T., & Cornelius, J. R. (2009). The longitudinal
association between multiple substance use discrepancies and marital satisfaction.
Addiction, 104(7), 1201-1209. doi: 10.1111/j.1360-0443.2009.02614.x

House, J. S., Landis, K. R., & Umberson, D. (1988). Social relationships and health. Science,
241(4865), 540-545. doi: 10.1126/science.3399889

Karney, B. R. K., & Bradbury, T. N. (1995). The longitudinal course of marital quality and
stability: A review of theory, method, and research. Psychological Bulletin, 118(1), 3-34.
doi: 10.14515/monitoring.2016.1.02

Kearns-Bodkin, J. N., & Leonard, K. E. (2005). Alcohol involvement and marital quality in the
early years of marriage: A longitudinal growth curve analysis. Alcoholism: Clinical and
Experimental Research, 29(12), 2123-2134. doi: 10.1097/01.alc.0000191751.62025.77

Kendler, K. S., Lonn, S. L., Salvatore, J., Sundquist, J., & Sundquist, K. (2016). Effect of
marriage on risk for onset of Alcohol Use Disorder: A longitudinal and co-relative
analysis in a Swedish national sample. American Journal of Psychiatry, 173(9), 911-918.
doi: 10.1176/appi.ajp.2016.15111373

Kendler, K. S., Jacobson, K., Myers, J. M., & Eaves, L. J. (2008). A genetically informative
developmental study of the relationship between conduct disorder and peer deviance in
males. Psychological Medicine, 38(07). doi: 10.1017/S0033291707001821

Kessler, R. C. (1995). Posttraumatic stress disorder in the National Comorbidity Survey.
Archives of General Psychiatry, 52(12), 1048. doi:

10.1001/archpsyc.1995.03950240066012

61



Kessler, R. C. (2000). Posttraumatic stress disorder: The burden to the individual and to society.
The Journal of Clinical Psychiatry, 61(suppl 5), 4-12. Retrieved from
http://www.psychiatrist.com/JCP/article/Pages/2000/v61s05/v61s0502.aspx

Keyes, K. M., Hatzenbuehler, M. L., & Hasin, D. S. (2011). Stressful life experiences, alcohol
consumption, and alcohol use disorders: The epidemiologic evidence for four main types
of stressors. Psychopharmacology, 218(1), 1-17. doi: 10.1007/s00213-011-2236-1

Khaddouma, A., Shorey, R. C., Brasfield, H., Febres, J., Zapor, H., EImquist, J., & Stuart, G. L.
(2016). Drinking and dating: Examining the link among relationship satisfaction,
hazardous drinking, and readiness-to-change in college dating relationships. Journal of
College Student Development, 57(1), 32-46. doi: 10.1353/csd.2016.0007

Kiecolt-Glaser, J. K., & Wilson, S. J. (2017). Lovesick: How couples’ relationships influence
health. Annual Review of Clinical Psychology, 13(1), 421-443. doi: 10.1146/annurev-
clinpsy-032816-045111

Kolk, B. A. van der, Roth, S., Pelcovitz, D., Sunday, S., & Spinazzola, J. (2005). Disorders of
extreme stress: The empirical foundation of a complex adaptation to trauma. Journal of
Traumatic Stress, 18(5), 389-399. doi: 10.1002/jts.20047

Kongar, E., & Price, M. (2017). Gender, Socioeconomic status, and time use of married and
cohabiting parents during the Great Recession. SSRN Electronic Journal. doi:
10.2139/ssrn.2956534

Kuntsche, E., Knibbe, R., Gmel, G., & Engels, R. (2005). Why do young people drink? A review
of drinking motives. Clinical Psychology Review, 25(7), 841-861. doi:

10.1016/j.cpr.2005.06.002

62



Lassri, D., Luyten, P., Cohen, G., & Shahar, G. (2016). The effect of childhood emotional
maltreatment on romantic relationships in young adulthood: A double mediation model
involving self-criticism and attachment. Psychological Trauma : Theory, Research,
Practice and Policy, 8(4), 504-511. doi: 10.1037/tra0000134

Leonard, K. E., & Eiden, R. D. (2007). Marital and family processes in the context of alcohol use
and alcohol disorders. Annual Review of Clinical Psychology, 3(1), 285-310. doi:
10.1146/annurev.clinpsy.3.022806.091424

Leonard, K. E., & Mudar, P. (2003). Peer and partner drinking and the transition to marriage: A
longitudinal examination of selection and influence processes. Psychology of Addictive
Behaviors: Journal of the Society of Psychologists in Addictive Behaviors, 17(2), 115—
125. doi: 10.1037/0893-164X.17.2.115

Leonard, K. E., & Rothbard, J. C. (1999). Alcohol and the marriage effect. Journal of Studies on
Alcohol, Supplement, (s13), 139-146. doi: 10.15288/jsas.1999.s13.139

Lewis, M. A., McBride, C. M., Pollak, K. I., Puleo, E., Butterfield, R. M., & Emmons, K. M.
(2006). Understanding health behavior change among couples: An interdependence and
communal coping approach. Social Science & Medicine, 62(6), 1369-1380. doi:
10.1016/j.socscimed.2005.08.006

Mackie, C. J., Conrod, P. J., Rijsdijk, F., & Eley, T. C. (2011). A systematic evaluation and
validation of subtypes of adolescent alcohol use motives: Genetic and environmental
contributions. Alcoholism: Clinical and Experimental Research, 35(3), 420-430. doi:
10.1111/5.1530-0277.2010.01359.x

Marshal, M. P. (2003). For better or for worse? The effects of alcohol use on marital functioning.

Clinical Psychology Review, 23(7), 959-997. doi: 10.1016/j.cpr.2003.09.002

63



Marshall, E. M., & Kuijer, R. G. (2017). Weathering the storm? The impact of trauma on
romantic relationships. Current Opinion in Psychology, 13, 54-59. doi:
10.1016/j.copsyc.2016.04.013

McCarthy, G., & Taylor, A. (1999). Avoidant/ambivalent attachment style as a mediator between
abusive childhood experiences and adult relationship difficulties. Journal of Child
Psychology and Psychiatry, 40(3), 465-477. doi: 10.1111/1469-7610.00463

McLaughlin, K. A., Koenen, K. C., Hill, E. D., Petukhova, M., Sampson, N. A., Zaslavsky, A.
M., & Kessler, R. C. (2013). Trauma exposure and Posttraumatic Stress Disorder in a
national sample of adolescents. Journal of the American Academy of Child & Adolescent
Psychiatry, 52(8), 815-830.e14. doi: 10.1016/j.jaac.2013.05.011

Mickelson, K. D., Kessler, R. C., & Shaver, P. R. (1997). Adult attachment in a nationally
representative sample. Journal of Personality and Social Psychology, 73(5), 1092-1106.
doi: 10.1037/0022-3514.73.5.1092

Mistler, B. J., Reetz, D. R., Krylowicz, B., & Barr, V. (2012). The Association for University and
College Counseling Center Directors Annual Survey. 188. Retrieved from
https://files.cmcglobal.com/Monograph_2012_AUCCCD_Public.pdf

Moos, R. H. (1992). Stress and coping theory and evaluation research: An integrated perspective.
Evaluation Review, 16(5), 534-553. doi: 10.1177/0193841X9201600505

Morina, N., Schnyder, U., Schick, M., Nickerson, A., & Bryant, R. A. (2016). Attachment style
and interpersonal trauma in refugees. Australian & New Zealand Journal of Psychiatry,

50(12), 1161-1168. doi: 10.1177/0004867416631432

64



Nemes, S., Jonasson, J. M., Genell, A., & Steineck, G. (2009). Bias in odds ratios by logistic
regression modelling and sample size. BMC Medical Research Methodology, 9(1), 56.
doi: 10.1186/1471-2288-9-56

Ogle, C. M., Rubin, D. C., & Siegler, I. C. (2013). The impact of the developmental timing of
trauma exposure on PTSD symptoms and psychosocial functioning among older adults.
Developmental Psychology, 49(11), 2191-2200. doi: 10.1037/a0031985

O’Hare, T., & Sherrer, M. (2011). Drinking motives as mediators between PTSD symptom
severity and alcohol consumption in persons with severe mental illnesses. Addictive
Behaviors, 36(5), 465-469. doi: 10.1016/j.addbeh.2011.01.006

Overstreet, C., Berenz, E. C., Kendler, K. S., Dick, D. M., & Amstadter, A. B. (2017). Predictors
and mental health outcomes of potentially traumatic event exposure. Psychiatry
Research, 247, 296-304. doi: 10.1016/j.psychres.2016.10.047

Owen, J., Quirk, K., & Manthos, M. (2012). I get no respect: The relationship between betrayal
trauma and romantic relationship functioning. Journal of Trauma & Dissociation, 13(2),
175-189. doi: 10.1080/15299732.2012.642760

Ozer, E. J., Best, S. R., Lipsey, T. L., & Weiss, D. S. (2003). Predictors of posttraumatic stress
disorder and symptoms in adults: A meta-analysis. Psychological Bulletin, 129(1), 52—73.
doi: 10.1037/0033-2909.129.1.52

Perkins, H. W. (2002). Social norms and the prevention of alcohol misuse in collegiate contexts.
Journal of Studies on Alcohol, 14(s14), 164-172. doi: 10.15288/jsas.2002.514.164

Prins, A., Ouimette, P., Kimerling, R., Cameron, R. P., Hugelshofer, D. S., Shaw-Hegwer, J., ...

Sheikh, J. I. (2003). The primary care PTSD screen (PC-PTSD): Development and

65



operating characteristics. Primary Care Psychiatry, 9(1), 9-14. doi:
10.1185/135525703125002360

Quinton, D., Pickles, A., Maughan, B., & Rutter, M. (1993). Partners, peers, and pathways:
Assortative pairing and continuities in conduct disorder. Development and
Psychopathology, 5(4), 763-783. doi: 10.1017/S0954579400006271

Randall, A. K., & Bodenmann, G. (2009). The role of stress on close relationships and marital
satisfaction. Clinical Psychology Review, 29(2), 105-115. doi: 10.1016/j.cpr.2008.10.004

Rauer, A. J., Pettit, G. S., Lansford, J. E., Bates, J. E., & Dodge, K. A. (2013). Romantic
relationship patterns in young adulthood and their developmental antecedents.
Developmental Psychology, 49(11), 2159-2171. doi: 10.1037/a0031845

Rauer, A. J., Pettit, G. S., Samek, D. R., Lansford, J. E., Dodge, K. A., & Bates, J. E. (2016).
Romantic relationships and alcohol use: A long-term, developmental perspective.
Development and Psychopathology, 28(03), 773—-789. doi: 10.1017/S0954579416000304

Read, J. P., Colder, C. R., Merrill, J. E., Ouimette, P., White, J., & Swartout, A. (2012). Trauma
and posttraumatic stress symptoms predict alcohol and other drug consequence
trajectories in the first year of college. Journal of Consulting and Clinical Psychology,
80(3), 426-439. doi: 10.1037/a0028210

Rhule-Louie, D. M., & McMahon, R. J. (2007). Problem behavior and romantic relationships:
Assortative mating, behavior contagion, and desistance. Clinical Child and Family
Psychology Review, 10(1), 53-100. doi: 10.1007/s10567-006-0016-y

Riggs, D. S., Byrne, C. A., Weathers, F. W., & Litz, B. T. (1998). The quality of the intimate
relationships of male Vietnam veterans: Problems associated with posttraumatic stress

disorder. Journal of Traumatic Stress, 11(1), 87-101. doi: 10.1023/A:1024409200155

66



Riggs, S. A., Cusimano, A. M., & Benson, K. M. (2011). Childhood emotional abuse and
attachment processes in the dyadic adjustment of dating couples. Journal of Counseling
Psychology, 58(1), 126-138. doi: 10.1037/a0021319

Robles, T. F., Slatcher, R. B., Trombello, J. M., & McGinn, M. M. (2014). Marital quality and
health: A meta-analytic review. Psychological Bulletin, 140(1). doi: 10.1037/a0031859

Rodriguez, L. M., DiBello, A. M., & Neighbors, C. (2013). Perceptions of partner drinking
problems, regulation strategies and relationship outcomes. Addictive Behaviors, 38(12),
2949-2957. doi: 10.1016/j.addbeh.2013.08.028

Rodriguez, L. M., Knee, C. R., & Neighbors, C. (2014). Relationships can drive some to drink:
Relationship-contingent self-esteem and drinking problems. Journal of Social and
Personal Relationships, 31(2), 270-290. doi: 10.1177/0265407513494037

Rodriguez, L. M., Overup, C. S., & Neighbors, C. (2013). Perceptions of partners’ problematic
alcohol use affect relationship outcomes beyond partner self-reported drinking: Alcohol
use in committed romantic relationships. Psychology of Addictive Behaviors : Journal of
the Society of Psychologists in Addictive Behaviors, 27(3), 627-638. doi:
10.1037/a0031737

Rosenquist, J. N. (2010). The spread of alcohol consumption behavior in a large social network.
Annals of Internal Medicine, 152(7), 426. doi: 10.7326/0003-4819-152-7-201004060-
00007

Salvatore, J. E., Thomas, N. S., Cho, S. B., Adkins, A., Kendler, K. S., & Dick, D. M. (2016).
The role of romantic relationship status in pathways of risk for emerging adult alcohol

use. Psychology of Addictive Behaviors, 30(3), 335-344. doi: 10.1037/adb0000145

67



Saunders, J. B., Aasland, O. G., Babor, T. F., De, J. R., Fuente ’, L., & Grant ’, M. (1993).
Development of the Alcohol Use Disorders Identification Test (AUDIT): WHO
Collaborative Project on Early Detection of Persons with Harmful Alcohol
Consumption—II. Addiction, 88, 791-804. doi: 10.1111/j.1360-0443.1993.tb02093.x

Shorey, R. C., Rhatigan, D. L., Fite, P. J., & Stuart, G. L. (2011). Dating violence victimization
and alcohol problems: An examination of the stress-buffering hypothesis for perceived
support. Partner Abuse, 2(1), 31-45. doi: 10.1891/1946-6560.2.1.31

Shulman, S., Scharf, M., Livne, Y., & Barr, T. (2013). Patterns of romantic involvement among
emerging adults: Psychosocial correlates and precursors. International Journal of
Behavioral Development, 37(5), 460-467. doi: 10.1177/0165025413491371

Smith, G. (2008). Does gender influence online survey participation? A record-linkage analysis
of university faculty online survey response behavior (ERIC Document Reproduction
Service No. ED 501717). San Jose State University.

Stapinski, L. A., Edwards, A. C., Hickman, M., Araya, R., Teesson, M., Newton, N. C., ...
Heron, J. (2016). Drinking to cope: A latent class analysis of coping motives for alcohol
use in a large cohort of adolescents. Prevention Science, 17(5), 584-594. doi:
10.1007/s11121-016-0652-5

Stewart, S. H. (1996). Alcohol abuse in individuals exposed to trauma: A critical review.
Psychological Bulletin, 120(1), 83-112. doi: 10.1037/0033-2909.120.1.83

Substance Abuse and Mental Health Services Administration. (2015). 2015 National Survey on
Drug Use and Health (NSDUH). Table 6.84B—Tobacco Product and Alcohol Use in

Past Month among Persons Aged 18 to 22, by College Enrollment Status: Percentages,

68



2014 and 2015. Retrieved from https://www.samhsa.gov/data/sites/default/files/NSDUH-
DetTabs-2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015.htm#tab6-84b

Taft, C. T., Watkins, L. E., Stafford, J., Street, A. E., & Monson, C. M. (2011). Posttraumatic
stress disorder and intimate relationship problems: A meta-analysis. Journal of
Consulting and Clinical Psychology, 79(1), 22—33. doi: 10.1037/a0022196

Uchino, B. N. (2006). Social support and health: A review of physiological processes potentially
underlying links to disease outcomes. Journal of Behavioral Medicine, 29(4), 377-387.
doi: 10.1007/s10865-006-9056-5

Umberson, D., Crosnoe, R., & Reczek, C. (2010). Social relationships and health behavior across
life course. Annual Review of Sociology, 36, 139-157. doi: 10.1146/annurev-soc-070308-
120011

Umberson, D., & Montez, J. K. (2010). Social relationships and health: A flashpoint for health
policy. Journal of Health and Social Behavior, 51(Suppl), S54-S66. doi:
10.1177/0022146510383501

Wechsler, H., Lee, J. E., Kuo, M., & Lee, H. (2000). College binge drinking in the 1990s: A
continuing problem results of the Harvard School of Public Health 1999 College Alcohol
Study. Journal of American College Health, 48(5), 199-210. doi:
10.1080/07448480009599305

Whisman, M. A. (2014). Dyadic perspectives on trauma and marital quality. Psychological
Trauma: Theory, Research, Practice, and Policy, 6(3), 207—215. doi: 10.1037/a0036143

Williams, K., & Umberson, D. (2004). Marital status, marital transitions, and health: A gendered
life course perspective. Journal of Health and Social Behavior, 45(1), 81-98. doi:

10.1177/002214650404500106

69



Wolfe, D. A., Wekerle, C., Reitzeljaffe, D., & Lefebvre, L. (1998). Factors associated with
abusive relationships among maltreated and nonmaltreated youth. Development and
Psychopathology, 10(1), 61-85. doi: 10.1017/S0954579498001345

Yamaguchi, K., & Kandel, D. B. (1985). On the resolution of role incompatibility: A life event
history analysis of family roles and marijuana use. American Journal of Sociology, 90(6),
1284-1325. doi: 10.1086/228211

Zimmer-Gembeck, M. J. (1999). Stability, change and individual differences in involvement
with friends and romantic partners among adolescent females. Journal of Youth and
Adolescence, 28(4), 419-438. doi: 10.1023/A:1021612907073

Zoccolillo, M., Pickles, A., Quinton, D., & Rutter, M. (1992). The outcome of childhood conduct
disorder: Implications for defining adult personality disorder and conduct disorder.

Psychological Medicine, 22(4), 971-986. doi: 10.1017/S003329170003854 X

70



Tables

Table 1

Means, standard deviations, frequencies, and percentages by year for all continuous and categorical variables.

Year 1l Year 2 Year 3 Year 4 Overall
Variable M SD M SD M SD M SD M SD
Age 18.50 0.43
Relationship Satisfaction 6.39 1.07 6.20 1.09 6.17 1.13 6.16 1.16 6.25 1.11
Partner Substance Use 5.47 2.26 5.62 2.07 5.79 2.11 5.89 2.12 5.66 2.15
Alcohol Use (raw) 219.00 488.00 219.00 469.00 253.00 481.00 291.00 509.00 235.29 485.06
Alcohol Use (log+1) 3.31 2.46 3.50 2.34 3.93 2.20 4.25 2.09 3.61 2.36
Alcohol Problems (raw) 2.31 2.28 2.48 2.40 2.42 2.37 2.74 2.52 2.46 2.38
Alcohol Problems (log+1) 0.96 0.70 1.00 0.72 0.99 0.72 1.07 0.73 1.00 0.71
Year 1 Year 2 Year 3 Year 4
Variable N % N % N % N %
Precollege IPT 2895 38.22
College-Onset IPT 1391 18.94 963 20.71 651 17.66 450 19.34
Relationship Status 2190 39.44 1982 41.90 1713 4570 1113 46.98

Note. IPT = Interpersonal trauma; M = Mean; SD = Standard deviation. N = Frequency of respondents who positively endorsed that
variable. % = Percentage of respondents who positively endorsed that variable. Means and standard deviations were calculated using
longitudinal data, and frequencies and percentages were calculated using cross-sectional data.
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Table 2

Associations between precollege IPT and college-onset IPT exposure and relationship status, relationship satisfaction, and partner

substance use (Aim 1).

Block 1 Block 2 Block 3
Relationship Status Relationship Satisfaction Partner Substance Use

Predictors OR Cl )i Cl p Cl
(Intercept) 0.77 [0.00, 121.51] 1.79 [-0.20, 3.78] -0.83 [-2.79, 1.13]
Time 1.10 [1.03, 1.18] -0.03 [-0.08, 0.01] 0.06 [0.03, 0.09]
Cohort

Cohort 2 0.98 [0.77, 1.24] -0.19 [-0.30, -0.08] 0.01 [-0.10, 0.12]

Cohort 3 1.03 [0.82, 1.30] -0.21 [-0.32, -0.10] 0.01 [-0.10, 0.12]

Cohort 4 - - -0.24 [-0.37,-0.11] -0.05 [-0.18, 0.07]
Race/Ethnicity (0 = White)

African American/Black 0.58 [0.45, 0.75] -0.25 [-0.37, -0.14] -0.30 [-0.41, -0.19]

Asian 0.65 [0.50, 0.84] -0.04 [-0.16, 0.08] -0.34 [-0.46, -0.23]

More than one race 1.26 [0.85, 1.88] -0.12 [-0.29, 0.05] -0.08 [-0.25, 0.09]

Hispanic/Latino 1.28 [0.81, 2.03] -0.03 [-0.20, 0.14] -0.15 [-0.32, 0.02]

Other race/ethnicity 1.25 [0.62, 2.50] 0.00 [-0.35, 0.35] -0.19 [-0.53, 0.15]
Sex (0 = Male) 1.46 [1.17, 1.80] 0.06 [-0.04, 0.15] 0.17 [0.08, 0.26]
Age 0.98 [0.75, 1.29] -0.08 [-0.18, 0.03] 0.03 [-0.07, 0.14]
Precollege IPT 1.39 [1.13, 1.70] -0.16 [-0.25, -0.07] 0.12 [0.03, 0.21]
Concurrent College-Onset IPT 0.73 [0.60, 0.89] -0.31 [-0.41, -0.21] 0.24 [0.16, 0.32]
Lagged College-Onset IPT 1.01 [0.84, 1.22] -0.11 [-0.21, -0.02] 0.21 [0.13, 0.28]

Observations

3396

2637

3063

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. The effect of IPT on each relationship
dimension was examined separately in a series of parallel models and is represented in a separate block. Relationship satisfaction and
partner substance use were standardized. The Generalized Estimating Equation model examining relationship status did not include

cohort four because no participants in this cohort had complete data on PTSD at all follow-up assessments.
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Table 3A

Main effects of relationship status, relationship satisfaction, partner substance use, and IPT exposure on alcohol use (Aim 2).

Block 1

Block 2

Block 3

Main Effects Model

Relationship Dimension

Relationship Status

Relationship Satisfaction

Partner Substance Use

Predictors Jij Cl Jij Cl Jij Cl
(Intercept) 3.30 [0.90,5.71] 2.56 [-0.51, 5.64] 3.36 [0.69, 6.04]
Time 0.40 [0.38, 0.43] 0.42 [0.38, 0.47] 0.36 [0.32, 0.40]
Cohort
Cohort 2 0.17 [0.02,0.31] 0.05 [-0.15, 0.25] 0.13 [-0.05, 0.30]
Cohort 3 0.17 [0.02,0.31] 0.13 [-0.07,0.33] 0.23 [0.06 , 0.40]
Cohort 4 0.21 [0.06, 0.37] 0.20 [-0.02, 0.41] 0.28 [0.10, 0.47]
Race/Ethnicity (0 = White)
African American/Black -0.88 [-1.02,-0.74] -0.86 [-1.06, -0.65] -0.55 [-0.72,-0.38]
Asian -1.38 [-1.53, -1.24] -1.03 [-1.24 ,-0.82] -0.78 [-0.97 , -0.60]
More than one race -0.32 [-0.54 , -0.09] -0.23 [-0.52, 0.05] -0.16 [-0.41, 0.10]
Hispanic/Latino -0.32 [-0.55, -0.09] -0.19 [-0.49,0.12] -0.17 [-0.43,0.09]
Other race/ethnicity -0.33 [-0.83, 0.16] -0.24 [-0.87,0.38] -0.11 [-0.65, 0.42]
Sex (0 = Male) -0.53 [-0.64,-0.42] -0.45 [-0.61,-0.29] -0.61 [-0.75,-0.48]
Age 0.00 [-0.12, 0.13] 0.04 [-0.13, 0.20] 0.00 [-0.14, 0.15]
Relationship Dimension -0.10 [-0.17, -0.03] -0.09 [-0.15,-0.04] 0.70 [0.65, 0.75]
Precollege IPT 0.35 [0.24, 0.46] 0.17 [0.02,0.32] 0.05 [-0.08, 0.18]
College-Onset IPT 0.31 [0.23, 0.39] 0.30 [0.16, 0.44] 0.20 [0.08, 0.31]
Observations 13019 4744 5607

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model

examining the main effects of a different relationship dimension on alcohol use. The variables listed along the top of the table under
each block correspond to the relationship dimension included in that model. Relationship satisfaction and partner substance use were
standardized. Alcohol use was log-transformed and added to a constant of one.
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Table 3B

Alcohol use as a function of relationship status, relationship satisfaction, partner substance use, IPT exposure, and their interactions

(Aim 2).
Block 1 Block 2 Block 3
Interaction Effects Model
Relationship Dimension
Relationship Status Relationship Satisfaction Partner Substance Use

Predictors Jij Cl B Cl Jij Cl
(Intercept) 3.27 [0.87,5.68] 2.59 [-0.48,5.67] 3.28 [0.62, 5.95]
Time 0.40 [0.38, 0.43] 0.42 [0.38,0.47] 0.36 [0.32,0.40]
Cohort

Cohort 2 0.17 [0.02, 0.31] 0.05 [-0.15, 0.25] 0.12 [-0.05, 0.29]

Cohort 3 0.17 [0.02, 0.31] 0.13 [-0.07, 0.33] 0.23 [0.06, 0.40]

Cohort 4 0.22 [0.06, 0.37] 0.20 [-0.02, 0.41] 0.28 [0.09, 0.46]
Race/Ethnicity (0 = White)

African American/Black -0.88 [-1.02, -0.74] -0.85 [-1.06, -0.65] -0.55 [-0.72, -0.38]

Asian -1.38 [-1.53,-1.23] -1.03 [-1.24,-0.82] -0.78 [-0.96, -0.59]

More than one race -0.32 [-0.54, -0.09] -0.23 [-0.52, 0.06] -0.15 [-0.40, 0.10]

Hispanic/Latino -0.32 [-0.54, -0.09] -0.18 [-0.48, 0.12] -0.16 [-0.42, 0.09]

Other race/ethnicity -0.33 [-0.82, 0.16] -0.23 [-0.86, 0.39] -0.09 [-0.63, 0.44]
Sex (0 = Male) -0.52 [-0.64, -0.41] -0.45 [-0.61, -0.29] -0.62 [-0.75, -0.48]
Age 0.00 [-0.12, 0.13] 0.04 [-0.13, 0.20] 0.01 [-0.13, 0.15]
Relationship Dimension -0.04 [-0.13, 0.05] -0.07 [-0.15, 0.01] 0.79 [0.71, 0.86]
Precollege IPT 0.43 [0.30, 0.56] 0.17 [0.02,0.32] 0.05 [-0.08, 0.18]
College-Onset IPT 0.30 [0.20, 0.40] 0.29 [0.15, 0.43] 0.24 [0.12, 0.36]
Relationship Dimension*Precollege IPT -0.17 [-0.31, -0.03] 0.00 [-0.11, 0.11] -0.08 [-0.18, 0.02]
Relationship Dimension*College-Onset IPT 0.02 [-0.14,0.17] -0.08 [-0.20, 0.04] -0.17 [-0.28, -0.06]
Observations 13019 4744 5607

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol use. The variables
listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that model.
Relationship satisfaction and partner substance use were standardized. Alcohol use was log-transformed and added to a constant of

one.
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Table 4A

Main effects of relationship status, relationship satisfaction, partner substance use, and IPT exposure on alcohol problems (Aim 2).

Block 1

Block 2

Block 3

Main Effects Model
Relationship Dimension

Relationship Status

Relationship Satisfaction

Partner Substance Use

Predictors Jij Cl S Cl Jij Cl
(Intercept) 0.58 [-0.26 , 1.42] 0.32 [-0.83, 1.48] 0.40 [-0.65, 1.45]
Time 0.06 [0.05,0.07] 0.04 [0.02, 0.06] 0.04 [0.02, 0.06]
Cohort
Cohort 2 0.02 [-0.03, 0.07] -0.01 [-0.09, 0.07] -0.01 [-0.07, 0.06]
Cohort 3 0.03 [-0.02, 0.08] -0.01 [-0.09, 0.06] 0.00 [-0.06 , 0.07]
Cohort 4 0.01 [-0.04, 0.07] -0.05 [-0.13, 0.04] -0.03 [-0.11, 0.04]
Race/Ethnicity (0 = White)
African American/Black -0.13  [-0.19,-0.08] -0.09 [-0.17,-0.01] -0.05 [-0.12, 0.02]
Asian -0.16  [-0.22,-0.11] -0.07 [-0.16, 0.01] -0.05 [-0.13,0.03]
More than one race -0.01 [-0.09, 0.07] 0.04 [-0.07, 0.14] 0.02 [-0.08, 0.12]
Hispanic/Latino 0.02 [-0.06, 0.11] 0.05 [-0.07,0.17] 0.06 [-0.05, 0.16]
Other race/ethnicity -0.03 [-0.21,0.15] 0.01 [-0.24,0.27] 0.03 [-0.20, 0.25]
Sex (0 = Male) -0.05  [-0.10,-0.01] -0.10 [-0.16, -0.03] -0.13 [-0.18,-0.07]
Age 0.01 [-0.03, 0.06] 0.03 [-0.03, 0.09] 0.02 [-0.03, 0.08]
Relationship Dimension -0.11  [-0.14,-0.08] -0.06 [-0.08 ,-0.03] 0.18 [0.16, 0.20]
Precollege IPT 0.18 [0.14,0.22] 0.15 [0.09, 0.21] 0.14 [0.09, 0.19]
College-Onset IPT 0.22 [0.19, 0.26] 0.23 [0.17,0.29] 0.21 [0.16, 0.27]

Observations

8186

3185

3789

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the main effects of a different relationship dimension on alcohol problems. The variables listed along the top of the table

under each block correspond to the relationship dimension included in that model. Relationship satisfaction and partner substance use
were standardized. Alcohol problems was log-transformed and added to a constant of one.
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Table 4B
Alcohol problems as a function of relationship status, relationship satisfaction, partner substance use, IPT exposure, and their

interactions (Aim 2).

Block 1 Block 2 Block 3

Interaction Effects Model
Relationship Dimension

Relationship Status Relationship Satisfaction Partner Substance Use

Predictors B Cl B Cl B Cl
(Intercept) 0.59 [-0.25, 1.43] 0.35 [-0.81, 1.50] 0.40 [-0.65, 1.44]
Time 0.06 [0.05, 0.07] 0.04 [0.02, 0.06] 0.04 [0.02, 0.06]
Cohort

Cohort 2 0.02 [-0.03, 0.08] -0.01 [-0.09, 0.07] -0.01 [-0.07, 0.06]

Cohort 3 0.03 [-0.02, 0.08] -0.02 [-0.09, 0.06] 0.00 [-0.06, 0.07]

Cohort 4 0.01 [-0.04, 0.07] -0.05 [-0.13, 0.04] -0.04 [-0.11, 0.04]
Race/Ethnicity (0 = White)

African American/Black -0.13 [-0.19, -0.08] -0.09 [-0.17, -0.01] -0.05 [-0.12, 0.02]

Asian -0.16 [-0.22,-0.11] -0.07 [-0.16, 0.01] -0.05 [-0.12, 0.03]

More than one race -0.01 [-0.09, 0.07] 0.04 [-0.07, 0.14] 0.02 [-0.07,0.12]

Hispanic/Latino 0.02 [-0.06, 0.10] 0.06 [-0.06, 0.17] 0.06 [-0.05, 0.16]

Other race/ethnicity -0.03 [-0.21, 0.15] 0.02 [-0.24, 0.27] 0.03 [-0.19, 0.25]
Sex (0 = Male) -0.06 [-0.10, -0.01] -0.10 [-0.16, -0.03] -0.13 [-0.19, -0.08]
Age 0.01 [-0.03, 0.06] 0.03 [-0.04, 0.09] 0.02 [-0.03, 0.08]
Relationship Dimension -0.12 [-0.16, -0.08] -0.04 [-0.08, -0.01] 0.20 [0.17, 0.23]
Precollege IPT 0.17 [0.13, 0.22] 0.15 [0.09, 0.21] 0.15 [0.09, 0.20]
College-Onset IPT 0.22 [0.17,0.26] 0.23 [0.16, 0.29] 0.22 [0.17,0.28]
Relationship Dimension*Precollege IPT 0.02 [-0.04, 0.08] 0.00 [-0.05, 0.05] -0.03 [-0.08, 0.01]
Relationship Dimension*College-Onset IPT 0.02 [-0.05, 0.08] -0.04 [-0.09, 0.01] -0.02 [-0.06, 0.03]
Observations 8186 3185 3789

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol problems. The
variables listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that
model. Relationship satisfaction and partner substance use were standardized. Alcohol problems was log-transformed and added to a
constant of one.
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Table 5

Associations between precollege IPT and college-onset IPT exposure and relationship status, relationship satisfaction, and partner

substance use as a function of sex (Aim 3.1).

Block 1

Block 2

Block 3

Relationship Status

Interaction Effects Model
Relationship Satisfaction

Partner Substance Use

Predictors OR Cl B Cl B Cl
(Intercept) 0.88 [0.01, 140.12] 1.81 [-0.18, 3.81] -0.89 [-2.86, 1.08]
Time 1.10 [1.03, 1.18] -0.03 [-0.08, 0.01] 0.06 [0.03, 0.09]
Cohort
Cohort 2 0.97 [0.77,1.23] -0.19 [-0.30, -0.08] 0.01 [-0.10, 0.13]
Cohort 3 1.02 [0.81, 1.29] -0.21 [-0.32,-0.10] 0.01 [-0.10, 0.12]
Cohort 4 - - -0.24 [-0.37,-0.11] -0.05 [-0.18, 0.07]
Race/Ethnicity (0 = White)
African American/Black 0.58 [0.45, 0.74] -0.25 [-0.37, -0.14] -0.30 [-0.41, -0.19]
Asian 0.65 [0.50, 0.84] -0.04 [-0.15, 0.08] -0.35 [-0.46, -0.23]
More than one race 1.28 [0.85, 1.91] -0.11 [-0.29, 0.06] -0.08 [-0.25, 0.09]
Hispanic/Latino 1.27 [0.80, 2.02] -0.02 [-0.20, 0.15] -0.15 [-0.32, 0.01]
Other race/ethnicity 1.26 [0.64, 2.50] 0.00 [-0.36, 0.35] -0.19 [-0.53, 0.15]
Sex (0 = Male) 141 [1.08, 1.85] 0.06 [-0.06, 0.18] 0.21 [0.09, 0.33]
Age 0.98 [0.74,1.28] -0.08 [-0.19, 0.03] 0.03 [-0.07, 0.14]
Precollege IPT 1.16 [0.79, 1.69] -0.16 [-0.34, 0.02] 0.16 [-0.01, 0.34]
Lagged College-Onset IPT 1.03 [0.68, 1.55] -0.05 [-0.27, 0.17] 0.19 [0.01, 0.37]
Concurrent College-Onset IPT 1.01 [0.68, 1.48] -0.36 [-0.59, -0.13] 0.35 [0.17, 0.53]
Sex*Precollege IPT 1.29 [0.83, 2.02] 0.00 [-0.21, 0.21] -0.06 [-0.26, 0.14]
Sex*Lagged College-Onset IPT 0.98 [0.62, 1.55] -0.08 [-0.32,0.17] 0.02 [-0.18, 0.22]
Sex*Concurrent College-Onset IPT 0.66 [0.42, 1.03] 0.06 [-0.19, 0.32] -0.14 [-0.34, 0.06]

Observations 3396 2637 3063

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p <.01. The effect of IPT on each relationship
dimension was examined separately in a series of parallel models and is represented in a separate block. Relationship satisfaction and
partner substance use were standardized. The Generalized Estimating Equation model examining relationship status did not include
cohort four because no participants in this cohort had complete data on PTSD at all follow-up assessments. The main effects of
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covariates and IPT exposure on relationship dimensions are the same as those presented in Table 2; therefore, only the two-way
interactions between sex and IPT exposure, which are the parameters of interest for this aim, are included in this table.
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Table 6

Alcohol use as a function of relationship status, relationship satisfaction, partner substance use, IPT exposure, sex, and their

interactions (Aim 3.2).

Block 1

Block 2

Block 3

Interaction Effects Model

Relationship Dimension

Relationship Status

Relationship Satisfaction

Partner Substance Use

Predictors g Cl p Cl p Cl
(Intercept) 3.30 [0.90, 5.70] 2.47 [-0.61, 5.54] 3.27 [0.60, 5.93]
Time 0.40 [0.38, 0.43] 0.42 [0.38, 0.47] 0.36 [0.32, 0.40]
Cohort
Cohort 2 0.17 [0.02, 0.31] 0.05 [-0.15, 0.25] 0.12 [-0.05, 0.29]
Cohort 3 0.17 [0.02, 0.31] 0.13 [-0.07, 0.33] 0.23 [0.06, 0.40]
Cohort 4 0.21 [0.06, 0.37] 0.20 [-0.02, 0.41] 0.27 [0.08, 0.45]
Race/Ethnicity (0 = White)
African American/Black -0.88 [-1.02, -0.74] -0.84 [-1.05, -0.64] -0.56 [-0.73, -0.39]
Asian -1.38 [-1.53, -1.23] -1.03 [-1.25, -0.82] -0.77 [-0.96, -0.59]
More than one race -0.32 [-0.55, -0.10] -0.23 [-0.52, 0.06] -0.16 [-0.41, 0.09]
Hispanic/Latino -0.32 [-0.54, -0.09] -0.19 [-0.49, 0.11] -0.17 [-0.43, 0.09]
Other race/ethnicity -0.32 [-0.81, 0.17] -0.25 [-0.87, 0.37] -0.11 [-0.65, 0.42]
Sex (0 = Male) -0.64 [-0.80, -0.48] -0.43 [-0.64, -0.23] -0.68 [-0.85, -0.51]
Age 0.01 [-0.12, 0.14] 0.04 [-0.12, 0.21] 0.01 [-0.13, 0.16]
Relationship Dimension -0.07 [-0.22, 0.09] -0.23 [-0.37, -0.08] 0.95 [0.82, 1.09]
Precollege IPT 0.27 [0.06, 0.49] 0.25 [-0.04, 0.54] 0.04 [-0.20, 0.29]
College-Onset IPT 0.20 [0.01, 0.39] 0.23 [-0.07, 0.54] 0.08 [-0.17, 0.34]
Relationship Dimension *Precollege IPT -0.06 [-0.32, 0.20] -0.15 [-0.37, 0.08] -0.16 [-0.37, 0.05]
Relationship Dimension *College-Onset IPT -0.06 [-0.36, 0.25] 0.10 [-0.18, 0.38] -0.29 [-0.52, -0.06]
Sex*Precollege IPT 0.24 [-0.03, 0.51] -0.09 [-0.44, 0.25] 0.00 [-0.28, 0.29]
Sex*College-Onset IPT 0.14 [-0.09, 0.36] 0.07 [-0.27, 0.41] 0.20 [-0.10, 0.49]
Sex* Relationship Dimension 0.05 [-0.14, 0.24] 0.22 [0.05, 0.39] -0.23 [-0.39, -0.07]
Sex*Precollege IPT* Relationship Dimension -0.16 [-0.48, 0.15] 0.17 [-0.09, 0.43] 0.11 [-0.13, 0.36]
Sex*College-Onset IPT* Relationship Dimension 0.09 [-0.27, 0.44] -0.25 [-0.56, 0.06] 0.16 [-0.10, 0.42]

Observations

13019

4744

5607
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Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol use. The variables
listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that model.
Relationship satisfaction and partner substance use were standardized. Alcohol use was log-transformed and added to a constant of
one. The main effects of covariates and predictors, as well as the two-way interactions between IPT exposure and each relationship
dimension, on alcohol use are the same as those presented in Table 3; therefore, only the three-way interactions between sex, IPT
exposure, and each relationship dimension, which are the parameters of interest for this aim, are included in this table.
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Table 7

Alcohol problems as a function of relationship status, relationship satisfaction, partner substance use, IPT exposure, sex, and their

interactions (Aim 3.2).

Block 1

Block 2

Block 3

Interaction Effects Model

Relationship Dimension

Relationship Status

Relationship Satisfaction

Partner Substance Use

Predictors p Cl p Cl p Cl
(Intercept) 0.58 [-0.27, 1.42] 0.37 [-0.79, 1.52] 0.4 [-0.65, 1.45]
Time 0.06 [0.05, 0.07] 0.04 [0.02, 0.06] 0.04 [0.02, 0.06]
Cohort
Cohort 2 0.02 [-0.03, 0.07] -0.01 [-0.09, 0.07] -0.01 [-0.07, 0.06]
Cohort 3 0.03 [-0.02, 0.09] -0.01 [-0.09, 0.07] 0.01 [-0.06, 0.07]
Cohort 4 0.02 [-0.04, 0.07] -0.04 [-0.12, 0.04] -0.04 [-0.11, 0.04]
Race/Ethnicity (0 = White)
African American/Black -0.14 [-0.19, -0.09] -0.08 [-0.16, -0.01] -0.05 [-0.12, 0.02]
Asian -0.16 [-0.22, -0.11] -0.08 [-0.16, 0.01] -0.05 [-0.12, 0.03]
More than one race -0.01 [-0.09, 0.07] 0.04 [-0.07, 0.14] 0.02 [-0.08, 0.12]
Hispanic/Latino 0.02 [-0.06, 0.10] 0.05 [-0.07,0.17] 0.06 [-0.05, 0.16]
Other race/ethnicity -0.03 [-0.21, 0.15] 0.02 [-0.24, 0.27] 0.03 [-0.19, 0.25]
Sex (0 = Male) -0.04 [-0.10, 0.02] -0.04 [-0.12, 0.04] -0.09 [-0.16, -0.02]
Age 0.01 [-0.03, 0.06] 0.02 [-0.04, 0.09] 0.02 [-0.03, 0.08]
Relationship Dimension -0.10 [-0.16, -0.03] -0.11 [-0.17, -0.04] 0.24 [0.18, 0.30]
Precollege IPT 0.16 [0.08, 0.24] 0.26 [0.14, 0.37] 0.24 [0.14, 0.34]
College-Onset IPT 0.19 [0.10, 0.27] 0.25 [0.11, 0.38] 0.20 [0.08, 0.31]
Relationship Dimension*Precollege IPT 0.10 [-0.01, 0.21] 0.03 [-0.07, 0.12] -0.04 [-0.14, 0.05]
Relationship Dimension*College-Onset IPT 0.02 [-0.12, 0.15] -0.08 [-0.21, 0.04] -0.02 [-0.13, 0.08]
Sex*Precollege IPT 0.02 [-0.08, 0.12] -0.14 [-0.27, -0.01] -0.13 [-0.25, -0.01]
Sex*College-Onset IPT 0.03 [-0.06, 0.13] -0.03 [-0.18, 0.12] 0.03 [-0.10, 0.16]
Sex*Relationship Dimension -0.03 [-0.11, 0.04] 0.09 [0.02, 0.17] -0.05 [-0.12, 0.02]
Sex*Precollege IPT*Relationship Dimension -0.10 [-0.24, 0.03] -0.05 [-0.16, 0.06] 0.03 [-0.08, 0.13]
Sex*College-Onset IPT*Relationship Dimension 0.00 [-0.15, 0.16] 0.05 [-0.09, 0.18] 0.01 [-0.11, 0.13]

Observations

8186

3185

3789
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Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p <.01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol problems. The
variables listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that
model. Relationship satisfaction and partner substance use were standardized. Alcohol problems was log-transformed and added to a
constant of one. The main effects of covariates and predictors, as well as the two-way interactions between IPT exposure and each
relationship dimension, on alcohol problems are the same as those presented in Table 4; therefore, only the three-way interactions
between sex, IPT exposure, and each relationship dimension, which are the parameters of interest for this aim, are included in this

table.
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Table 8
Sensitivity analyses examining the associations between precollege IPT and college-onset IPT exposure and relationship status,

relationship satisfaction, and partner substance use controlling for PTSD (Aim 1).

Block 1 Block 2 Block 3
Relationship Status Relationship Satisfaction Partner Substance Use

Predictors OR Cl Jij Cl Jij Cl
(Intercept) 0.37 [0.00, 5619.22] 0.53 [-0.46, 1.52] -0.59 [-1.42,0.23]
Time 1.19 [1.04, 1.37] -0.12 [-0.44, 0.20] 0.16 [-0.09, 0.42]
Cohort

Cohort 2 1.05 [0.60, 1.85] - - - -

Cohort 3 0.86 [0.50, 1.49] - - - -

Cohort 4 - - -0.16 [-0.69, 0.38] 0.15 [-0.31, 0.60]
Race/Ethnicity (0 = White)

African American/Black 0.54 [0.32, 0.90] -0.30 [-0.78, 0.18] 0.02 [-0.36, 0.40]

Asian 0.52 [0.32, 0.85] 0.04 [-0.37, 0.45] -0.36 [-0.73, 0.01]

More than one race 0.59 [0.25, 1.36] 0.27 [-0.33, 0.88] -0.28 [-0.84, 0.27]

Hispanic/Latino 1.42 [0.59, 3.46] 0.25 [-0.38, 0.88] 0.41 [-0.14, 0.97]

Other race/ethnicity 0.37 [-1.05, 1.80] -0.53 [-1.90, 0.84]
Sex (0 = Male) 1.30 [0.87,1.93] 0.07 [-0.31, 0.45] 0.00 [-0.33, 0.33]
Age 1.03 [0.61,1.73] -0.10 [-0.23, 0.03] 0.06 [-0.06, 0.18]
Probable PTSD 1.35 [0.30, 5.97] 0.12 [-0.23, 0.46] 0.14 [-0.15, 0.43]
Precollege IPT 1.15 [0.75, 1.76] -0.34 [-0.66, -0.03] 0.10 [-0.18, 0.37]
Concurrent College-Onset IPT 1.20 [0.61, 2.36] -0.09 [-0.42, 0.24] 0.22 [-0.05, 0.48]
Lagged College-Onset IPT 0.42 [0.12, 1.47] -0.30 [-0.63, 0.02] 0.37 [0.10, 0.64]
Observations 894 208 248

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. The effect of IPT on each relationship
dimension was examined separately in a series of parallel models and is represented in a separate block. Relationship satisfaction and
partner substance use were standardized. Certain cohorts were not included in each of the models because data on all four items of the
PC-PTSD screener, used to calculate probable PTSD, were not available across all cohorts or all assessments. For the Generalized
Estimating Equation model, the other race/ethnicity and more than one race/ethnicity categories were combined due to small cell sizes.
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Table 9A

Sensitivity analyses examining the main effects of relationship status, relationship satisfaction, partner substance use, and IPT

exposure on alcohol use controlling for PTSD (Aim 2).

Block 1

Block 2

Block 3

Main Effects Model
Relationship Dimension

Relationship Status

Relationship Satisfaction

Partner Substance Use

Predictors B Cl B Cl B Cl
(Intercept) 4.35 [3.67,5.02] 3.78 [2.70, 4.87] 3.75 [2.80, 4.71]
Time 0.15 [0.01, 0.29] 0.26 [0.02, 0.50] 0.25 [0.04, 0.46]
Cohort
Cohort 2 - - - - - -
Cohort 3 -0.16 [-0.52, 0.19] -0.15 [-0.68, 0.38] 0.31 [-0.16, 0.78]
Cohort 4 -0.53 [-0.97,-0.10] -0.15 [-0.85, 0.54] 0.18 [-0.44, 0.80]
Race/Ethnicity (0 = White)
African American/Black -0.76 [-1.07, -0.45] -0.82 [-1.32, -0.33] -0.32 [-0.74, 0.10]
Asian -1.07 [-1.40, -0.74] -0.49 [-0.97,-0.01] -0.4 [-0.83, 0.02]
More than one race -0.28 [-0.75, 0.20] -0.45 [-1.12, 0.22] -0.31 [-0.92, 0.29]
Hispanic/Latino -0.15 [-0.67, 0.37] -0.13 [-0.84, 0.58] -0.29 [-0.88, 0.31]
Other race/ethnicity -2.05 [-3.27,-0.84] -2.56 [-4.07, -1.06] -1.56 [-2.91, -0.22]
Sex (0 = Male) -0.52 [-0.79, -0.25] -0.39 [-0.82, 0.03] -0.74 [-1.10, -0.39]
Age -0.02 [-0.14, 0.10] -0.11 [-0.26, 0.04] -0.1 [-0.23, 0.03]
Probable PTSD 0.07 [-0.17, 0.30] 0.18 [-0.19, 0.56] 0.06 [-0.26, 0.38]
Relationship Dimension 0.08 [-0.13, 0.29] -0.1 [-0.25, 0.05] 0.59 [0.45,0.73]
Precollege IPT 0.27 [0.02, 0.51] 0.12 [-0.24, 0.47] 0.17 [-0.13, 0.48]
College-Onset IPT 0.45 [0.23, 0.67] 0.41 [0.06, 0.75] 0.21 [-0.09, 0.52]
Observations 1441 523 651

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the main effects of a different relationship dimension on alcohol use. The variables listed along the top of the table under
each block correspond to the relationship dimension included in that model. Cohort two was not included in each of the models
because data on all four items of the PC-PTSD screener, used to calculate probable PTSD, were not available. Relationship
satisfaction and partner substance use were standardized. Alcohol use was log-transformed and added to a constant of one.
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Table 9B

Sensitivity analyses examining alcohol use as a function of relationship status, relationship satisfaction, partner substance use, IPT

exposure, and their interactions controlling for PTSD (Aim 2).

Block 1

Block 2

Block 3

Interaction Effects Model

Relationship Dimension

Relationship Status

Relationship Satisfaction

Partner Substance Use

Predictors i Cl i Cl i Cl
(Intercept) 4.27 [3.58, 4.96] 3.79 [2.71, 4.88] 3.83 [2.88, 4.79]
Time 0.15 [0.01, 0.29] 0.26 [0.02, 0.50] 0.22 [0.02, 0.43]
Cohort
Cohort 2 - - - - - -
Cohort 3 -0.17 [-0.52, 0.19] -0.16 [-0.69, 0.38] 0.3 [-0.17,0.77]
Cohort 4 -0.53 [-0.97, -0.10] -0.17 [-0.87, 0.53] 0.12 [-0.50, 0.74]
Race/Ethnicity (0 = White)
African American/Black -0.76 [-1.06, -0.45] -0.78 [-1.28, -0.28] -0.31 [-0.73, 0.11]
Asian -1.06 [-1.39, -0.73] -0.5 [-0.97,-0.02] -0.36 [-0.79, 0.06]
More than one race -0.27 [-0.74, 0.20] -0.45 [-1.12, 0.22] -0.25 [-0.85, 0.36]
Hispanic/Latino -0.14 [-0.67, 0.38] -0.09 [-0.80, 0.63] -0.22 [-0.82, 0.37]
Other race/ethnicity -2.03 [-3.24,-0.82] -2.59 [-4.09, -1.08] -1.55 [-2.90, -0.21]
Sex (0 = Male) -0.52 [-0.79, -0.25] -0.4 [-0.83, 0.02] -0.73 [-1.09, -0.37]
Age -0.02 [-0.14, 0.10] -0.12 [-0.27, 0.03] -0.08 [-0.22, 0.05]
Probable PTSD 0.07 [-0.16, 0.31] 0.19 [-0.19, 0.57] 0.06 [-0.26, 0.38]
Relationship Dimension 0.23 [-0.12, 0.59] 0.09 [-0.19, 0.37] 0.86 [0.61, 1.12]
Precollege IPT 0.31 [-0.01, 0.62] 0.11 [-0.25, 0.47] 0.21 [-0.10, 0.52]
College-Onset IPT 0.54 [0.24, 0.34] 0.39 [0.04, 0.75] 0.23 [-0.07, 0.54]
Relationship Dimension*Precollege IPT -0.10 [-0.53, 0.34] -0.14 [-0.44, 0.16] -0.24 [-0.53, 0.05]
Relationship Dimension*College-Onset IPT -0.18 [-0.61, 0.24] -0.19 [-0.50, 0.12] -0.23 [-0.53, 0.07]

Observations

1441

523

651
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Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol use. The variables
listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that model.
Cohort two was not included in each of the models because data on all four items of the PC-PTSD screener, used to calculate probable
PTSD, were not available. Relationship satisfaction and partner substance use were standardized. Alcohol use was log-transformed

and added to a constant of one.
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Table 10A
Sensitivity analyses examining the main effects of relationship status, relationship satisfaction, partner substance use, and IPT

exposure on alcohol problems controlling for PTSD (Aim 2).

Block 1 Block 2 Block 3

Main Effects Model
Relationship Dimension

Relationship Status Relationship Satisfaction Partner Substance Use

Predictors yis Cl B Cl Yij Cl
(Intercept) 0.87 [0.59,1.15]  0.82 [0.32,1.32] 0.76 [0.33, 1.19]
Time 0.07 [0.01,0.13]  0.05 [-0.06, 0.17] 0.07 [-0.03, 0.16]
Cohort

Cohort 2 - - - - - -

Cohort 3 -0.02 [-0.16,0.12] -0.11 [-0.34,0.12] -0.01 [-0.22, 0.20]

Cohort 4 -0.01 [-0.19,0.17]  -0.12 [-0.42, 0.19] -0.07  [-0.34,0.21]
Race/Ethnicity (0 = White)

African American/Black -0.11 [-0.23,0.02] -0.11 [-0.33, 0.11] -0.01  [-0.20,0.17]

Asian -0.17  [-0.30,-0.03] -0.09 [-0.31, 0.13] -0.11  [-0.31,0.08]

More than one race 0.06 [-0.13,0.25]  0.16 [-0.15, 0.46] 0.14 [-0.13, 0.41]

Hispanic/Latino -0.02 [-0.23,0.19] -0.03 [-0.36, 0.30] -0.17 [-0.44, 0.11]

Other race/ethnicity 0.32 [-0.29,0.93] 0.14 [-0.86, 1.14] 0.33 [-0.45, 1.11]
Sex (0= Male) -0.14  [-0.25,-0.03] -0.10 [-0.29, 0.09] -0.18  [-0.33,-0.02]
Age -0.01 [-0.05,0.04] -0.05 [-0.12, 0.02] -0.05  [-0.11,0.01]
Probable PTSD 0.10 [-0.00,0.20]  0.09 [-0.09, 0.27] 0.01 [-0.13, 0.16]
Relationship Dimension -0.10  [-0.18,-0.01] -0.04 [-0.11, 0.03] 0.17 [0.11, 0.24]
Precollege IPT 0.10 [0.00, 0.19] 0.11 [-0.05, 0.26] 0.15 [0.02, 0.29]
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College-Onset IPT 0.35 [0.26,0.45]  0.38 [0.22, 0.55] 0.36 [0.23, 0.50]

Observations 984 379 472

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the main effect of a different relationship dimension on alcohol problems. The variables listed along the top of the table
under each block correspond to the relationship dimension included in that model. Cohort two was not included in each of the models
because data on all four items of the PC-PTSD screener, used to calculate probable PTSD, were not available. Relationship
satisfaction and partner substance use were standardized. Alcohol problems was log-transformed and added to a constant of one.
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Table 10B
Sensitivity analyses examining alcohol problems as a function of relationship status, relationship satisfaction, partner substance use,

IPT exposure, and their interactions controlling for PTSD (Aim 2).

Block 1 Block 2 Block 3
Interaction Effects Model
Relationship Dimension

Relationship Status Relationship Satisfaction Partner Substance Use
Predictors yis Cl B Cl Yij Cl
(Intercept) 0.90 [0.62, 1.19] 0.81 [0.31, 1.31] 0.78 [0.35, 1.21]
Time 0.07 [0.01, 0.13] 0.05 [-0.06, 0.17] 0.06 [-0.04, 0.16]
Cohort
Cohort 2 - - - - - -
Cohort 3 -0.02 [-0.16,0.12]  -0.11 [-0.35, 0.12] -0.02  [-0.23,0.19]
Cohort 4 -0.01 [-0.19, 0.17] -0.11 [-0.42, 0.19] -0.08 [-0.36, 0.19]
Race/Ethnicity (0 = White)
African American/Black -0.11 [-0.23, 0.02] -0.09 [-0.31, 0.13] -0.01 [-0.20, 0.17]
Asian -0.17 [-0.31,-0.03] -0.09 [-0.31, 0.13] -0.11 [-0.30, 0.08]
More than one race 0.05 [-0.14, 0.24] 0.15 [-0.15, 0.46] 0.18 [-0.10, 0.45]
Hispanic/Latino -0.03 [-0.24, 0.18] 0.01 [-0.33, 0.34] -0.15 [-0.42,0.12]
Other race/ethnicity 0.31 [-0.31,0.92] 0.13 [-0.87, 1.14] 0.32 [-0.46, 1.10]
Sex (0 = Male) -0.14 [-0.25,-0.03] -0.10 [-0.30, 0.09] -0.18 [-0.33, -0.02]
Age -0.01 [-0.06, 0.04] -0.05 [-0.12, 0.02] -0.04 [-0.10, 0.02]
Probable PTSD 0.09 [-0.01, 0.19] 0.09 [-0.09, 0.27] 0.01 [-0.14, 0.16]
Relationship Dimension -0.15 [-0.30, -0.00] 0.00 [-0.13, 0.13] 0.26 [0.14, 0.38]
Precollege IPT 0.07 [-0.06, 0.20] 0.13 [-0.03, 0.29] 0.17 [0.03, 0.31]
College-Onset IPT 0.34 [0.21, 0.47] 0.35 [0.18, 0.52] 0.38 [0.24, 0.52]
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Relationship Dimension*Precollege IPT 0.07 [-0.11, 0.24] 0.03 [-0.11, 0.17] -0.08 [-0.21, 0.05]
Relationship Dimension*College-Onset IPT 0.04 [-0.14,0.22] -0.09 [-0.24, 0.05] -0.07 [-0.21, 0.06]
Observations 984 379 472

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol problems. The
variables listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that
model. Cohort two was not included in each of the models because data on all four items of the PC-PTSD screener, used to calculate
probable PTSD, were not available. Relationship satisfaction and partner substance use were standardized. Alcohol problems was log-

transformed and added to a constant of one.
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Table 11

Sensitivity analyses examining associations between precollege IPT and college-onset IPT exposure and relationship status,

relationship satisfaction, and partners substance use as a function of sex, controlling for PTSD (Aim 3.1).

Block 1

Block 2

Block 3

Relationship Status

Interaction Effects Model

Relationship Satisfaction

Partner Substance Use

Predictors OR Cl p Cl p Cl
(Intercept) 0.43 [0.00, 7163.73] 0.32 [-0.75, 1.38] -0.59 [-1.49, 0.31]
Time 1.19 [1.04,1.37] -0.13 [-0.45, 0.20] 0.16 [-0.10, 0.42]
Cohort
Cohort 2 1.07 [0.61, 1.90] - - - -
Cohort 3 0.87 [0.51, 1.51] - - - -
Cohort 4 - - -0.16 [-0.70, 0.37] 0.15 [-0.31, 0.60]
Race/Ethnicity (0 = White)
African American/Black 0.53 [0.32, 0.89] -0.33 [-0.81, 0.16] 0.01 [-0.38, 0.40]
Asian 0.52 [0.32, 0.85] 0.03 [-0.39, 0.44] -0.35 [-0.73, 0.03]
More than one race 0.59 [0.25, 1.37] 0.3 [-0.31, 0.92] -0.29 [-0.86, 0.27]
Hispanic/Latino 1.4 [0.57, 3.45] 0.25 [-0.38, 0.88] 0.41 [-0.15, 0.97]
Other race/ethnicity - - 0.35 [-1.11, 1.81] -0.45 [-1.85, 0.95]
Sex (0 = Male) 1.25 [0.79, 1.97] 0.36 [-0.26, 0.98] -0.01 [-0.57, 0.54]
Age 1.02 [0.60, 1.72] -0.1 [-0.23, 0.03] 0.06 [-0.06, 0.18]
Probable PTSD 1.52 [0.33, 6.96] 0.11 [-0.25, 0.47] 0.12 [-0.17, 0.42]
Precollege IPT 0.96 [0.44, 2.11] -0.1 [-0.83, 0.64] 0.31 [-0.32, 0.94]
Concurrent College-Onset IPT 1.12 [0.27, 4.64] -0.09 [-0.95, 0.78] 0.01 [-0.71,0.73]
Lagged College-Onset IPT 0.69 [0.09, 5.45] -0.01 [-0.73, 0.71] 0.25 [-0.36, 0.86]
Sex*Precollege IPT 1.28 [0.50, 3.29] -0.29 [-1.10, 0.53] -0.26 [-0.96, 0.45]
Sex*Lagged College-Onset IPT 0.45 [0.04, 4.70] -0.34 [-1.15, 0.46] 0.14 [-0.53, 0.82]
Sex*Concurrent College-Onset IPT 1.08 [0.21, 5.42] 0.01 [-0.93, 0.95] 0.23 [-0.54, 1.01]
Observations 894 208 248
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Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Relationship satisfaction and partner
substance use were standardized. Certain cohorts were not included in each of the models because data on all four items of the PC-
PTSD screener, used to calculate probable PTSD, were not available across all cohorts or all assessments. For the Generalized
Estimating Equation model, the other race/ethnicity and more than one race/ethnicity categories were combined due to small cell sizes.
The main effects of covariates and IPT exposure on relationship dimensions are the same as those presented in Table 8; therefore, only
the two-way interactions between sex and IPT exposure, which are the parameters of interest for this aim, are included in this table.
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Table 12
Sensitivity analyses examining alcohol use as a function of relationship status, relationship satisfaction, partner substance use, IPT

exposure, sex, and their interactions controlling for PTSD (Aim 3.2).

Block 1 Block 2 Block 3

Interaction Effects Model
Relationship Dimension

Relationship Status Relationship Satisfaction Partner Substance Use

Predictors p Cl p Cl p Cl
(Intercept) 4.60 [3.84,5.35] 3.80 [2.66, 4.93] 3.81 [2.80, 4.81]
Time 0.15 [0.01, 0.29] 0.27 [0.03,0.51] 0.22 [0.02, 0.43]
Cohort

Cohort 2 - - - - - -

Cohort 3 -0.16 [-0.52, 0.19] -0.14 [-0.67, 0.39] 0.33 [-0.14, 0.80]

Cohort 4 -0.53  [-0.96, -0.09] -0.14 [-0.84, 0.55] 0.14 [-0.48, 0.76]
Race/Ethnicity (0 = White)

African American/Black -0.73 [-1.04,-0.43] -0.71 [-1.21,-0.21] -0.31 [-0.73, 0.11]

Asian -1.04  [-1.38,-0.71] -0.50 [-0.97,-0.02] -0.35 [-0.78, 0.08]

More than one race -0.26 [-0.73, 0.21] -0.55 [-1.22,0.12] -0.25 [-0.86, 0.36]

Hispanic/Latino -0.15 [-0.67, 0.37] -0.20 [-0.91, 0.51] -0.18 [-0.77, 0.42]

Other race/ethnicity -2.05  [-3.27,-0.83] -2.63 [-4.12, -1.13] -1.59 [-2.93, -0.24]
Sex (0 = Male) -0.99  [-1.52,-0.46] -0.46 [-1.07, 0.16] -0.73 [-1.27,-0.19]
Age -0.02 [-0.14, 0.10] -0.10 [-0.25, 0.05] -0.09 [-0.22, 0.04]
Probable PTSD 0.06 [-0.18, 0.29] 0.19 [-0.18, 0.57] 0.06 [-0.26, 0.38]
Relationship Dimension -0.04 [-0.72, 0.65] -0.68 [-1.41, 0.04] 0.88 [0.41, 1.36]
Precollege IPT 0.00 [-0.58, 0.59] -0.25 [-1.07, 0.57] 0.09 [-0.57, 0.76]
College-Onset IPT 0.08 [-0.46, 0.62] 0.76 [-0.05, 1.58] 0.16 [-0.49, 0.81]
Relationship Dimension*Precollege IPT 0.24 [-0.63, 1.11] -0.39 [-1.13, 0.36] -0.21 [-0.88, 0.46]
Relationship Dimension*College-Onset IPT 0.23 [-0.62, 1.09] 1.07 [0.27,1.87] 0.21 [-0.45, 0.86]
Sex*Precollege IPT 0.40 [-0.29, 1.10] 0.41 [-0.50, 1.32] 0.16 [-0.60, 0.91]
Sex*College-Onset IPT 0.64 [0.00, 1.29] -0.43 [-1.32, 0.47] 0.09 [-0.64, 0.81]
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Sex*Relationship Dimension 0.39 [-0.41, 1.18] 0.89 [0.10, 1.68] -0.04 [-0.61, 0.52]

Sex*Precollege IPT*Relationship Dimension -0.42 [-1.43, 0.58] 0.33 [-0.48, 1.15] 0.00 [-0.74, 0.74]
Sex*College-Onset IPT*Relationship Dimension -0.59 [-1.57, 0.40] -1.50 [-2.37, -0.63] -0.53 [-1.26, 0.21]
Observations 1441 523 651

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol use. The variables
listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that model.
Cohort two was not included in each of the models because data on all four items of the PC-PTSD screener, used to calculate probable
PTSD, were not available. Relationship satisfaction and partner substance use were standardized. Alcohol use was log-transformed
and added to a constant of one. The main effects of covariates and predictors, as well as the two-way interactions between IPT
exposure and each relationship dimension, on alcohol use are the same as those presented in Table 9; therefore, only the three-way
interactions between sex, IPT exposure, and each relationship dimension, which are the parameters of interest for this aim, are
included in this table.
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Table 13
Sensitivity analyses examining alcohol problems as a function of relationship status, relationship satisfaction, partner substance use,

IPT exposure, sex, and their interactions controlling for PTSD (Aim 3.2).

Block 1 Block 2 Block 3

Interaction Effects Model
Relationship Dimension

Relationship Status Relationship Satisfaction ~ Partner Substance Use

Predictors p Cl p Cl S Cl
(Intercept) 0.93 [0.61, 1.25] 0.71 [0.19, 1.23] 0.65 [0.20, 1.11]
Time 0.07 [0.01, 0.13] 0.05 [-0.06, 0.17] 0.06 [-0.04, 0.16]
Cohort

Cohort 2

Cohort 3 -0.01 [-0.16, 0.13] -0.10 [-0.34, 0.14] -0.01 [-0.22, 0.20]

Cohort 4 -0.01 [-0.19, 0.17] -0.10 [-0.41, 0.21] -0.07 [-0.34, 0.21]
Race/Ethnicity (0 = White)

African American/Black -0.11 [-0.23, 0.01] -0.10 [-0.32,0.12] -0.03 [-0.21, 0.16]

Asian -0.17 [-0.31, -0.04] -0.10 [-0.32,0.12] -0.12 [-0.31, 0.08]

More than one race 0.05 [-0.14, 0.24] 0.12 [-0.18, 0.43] 0.18 [-0.10, 0.45]

Hispanic/Latino -0.03 [-0.24, 0.18] 0.01 [-0.32, 0.35] -0.14 [-0.42, 0.13]

Other race/ethnicity 0.32 [-0.30, 0.93] 0.17 [-0.84, 1.17] 0.37 [-0.42, 1.15]
Sex (0 = Male) -0.18 [-0.40, 0.05] 0.03 [-0.25, 0.31] -0.03 [-0.27, 0.22]
Age -0.01 [-0.06, 0.04] -0.05 [-0.12, 0.02] -0.04 [-0.10, 0.02]
Probable PTSD 0.09 [-0.01, 0.19] 0.09 [-0.09, 0.27] 0.01 [-0.14, 0.16]
Relationship Dimension -0.27 [-0.55, 0.01] -0.29 [-0.61, 0.03] 0.26 [0.04, 0.48]
Precollege IPT 0.08 [-0.17,0.33] 0.46 [0.07, 0.85] 0.37 [0.06, 0.68]
College-Onset IPT 0.27 [0.03,0.51] 0.23 [-0.19, 0.64] 0.38 [0.07,0.70]
Relationship Dimension*Precollege IPT 0.22 [-0.14, 0.59] 0.30 [-0.06, 0.67] -0.04 [-0.35, 0.27]
Relationship Dimension*College-Onset IPT 0.17 [-0.19, 0.54] -0.07 [-0.45, 0.30] 0.00 [-0.31, 0.31]
Sex*Precollege IPT -0.02 [-0.31, 0.27] -0.40 [-0.82, 0.03] -0.26 [-0.60, 0.09]
Sex*College-Onset IPT 0.09 [-0.20, 0.37] 0.13 [-0.32, 0.58] -0.02 [-0.36, 0.33]

95



Sex*Relationship Dimension 0.16 [-0.17, 0.49] 0.34 [-0.01, 0.69] -0.01 [-0.27, 0.25]

Sex*Precollege IPT*Relationship Dimension -0.20 [-0.62, 0.22] -0.31 [-0.71, 0.09] -0.04 [-0.38, 0.30]
Sex*College-Onset IPT*Relationship Dimension -0.17 [-0.59, 0.24] -0.04 [-0.44, 0.37] -0.08 [-0.42, 0.27]
Observations 984 379 472

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01. Each block represents a model
examining the moderating effect of a different relationship dimension on the associations between IPT and alcohol problems. The
variables listed along the top of the table under each block correspond to the relationship dimension included as the moderator in that
model. Relationship satisfaction and partner substance use were standardized. Alcohol problems was log-transformed and added to a
constant of one. The main effects of covariates and predictors, as well as the two-way interactions between IPT exposure and each
relationship dimension, on alcohol problems are the same as those presented in Table 10; therefore, only the three-way interactions

between sex, IPT exposure, and each relationship dimension, which are the parameters of interest for this aim, are included in this
table.
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Table 14

Overview of findings by study aim relative to hypotheses and sensitivity analyses.

Aim 1 Aim 3
Hypotheses Supported? w/PTSD? Stronger Effects for Women?  Sex Effects w/ PTSD?
Precollege IPT exposure would be associated with:

| likelihood of being in a relationship ¥
| relationship satisfaction
1 partner substance use
College-onset IPT would be associated with:
| likelihood of being in a relationship
at concurrent assessments
at subsequent assessments
| relationship satisfaction
at concurrent assessments
at subsequent assessments
1 partner substance use
at concurrent assessments
at subsequent assessments

Aim 2

Aim 3
o Hypotheses Supported? w/PTSD? Stronger Effects for Men? Sex Effects w/ PTSD?
he association between precollege IPT and alcohol outcomes would be moderated by:
1 relationship status
2.1 | alcohol use v X 321
X X
| alcohol problems X X

1 relationship satisfaction
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| alcohol use

| alcohol problems

| partner substance use
| alcohol use X X
| alcohol problems X X
he association between college-onset IPT and alcohol outcomes would be moderated by:
1 relationship status
| alcohol use X
| alcohol problems X

1 relationship satisfaction
| alcohol use X
| alcohol problems X
v

| partner substance use
| alcohol use

X X X X > X

| alcohol problems X

Note. IPT = interpersonal trauma; « = Hypothesis was supported (shaded in green); X = Hypothesis was not supported (shaded in pink);
= Significant finding in the opposite direction of hypothesis (shaded in yellow). As part of the sensitivity analyses, all inferential analyses
were reanalyzed including probable Post-Traumatic Stress Disorder (PTSD) as a covariate to account for any variance explained by PTSD
diagnosis.
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Figures
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IPTi(5.0

Precollege Relationship
dimensions;

Figure 1. Conceptual model for Aim 1 analyses focused on characterizing the associations
between interpersonal trauma (IPT) exposure and relationship dimensions. Although represented
as one single model in this figure, a parallel series of models was run for each relationship
dimension (relationship status, relationship satisfaction, partner substance use). The pathway
denoted by subscript a represents the effect of precollege IPT on each relationship dimension.
The pathway denoted by subscript b represents the lagged associations between college-onset
IPT and each relationship dimension. Finally, the pathway denoted by subscript ¢ represents the
concurrent associations between college-onset IPT and each relationship dimension when
controlling for effects of lagged IPT. College-onset IPT and all three relationship dimensions
were treated as time-varying variables in these analyses (denoted by the subscripts ij), while
precollege IPT was a time-invariant variable (denoted by the subscript i).
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Level 2 - Individual

Level 1 - Time

dimensions;

Figure 2. Conceptual model for Aim 2 analyses focused on examining whether relationship
dimensions moderated the associations between interpersonal trauma (IPT) exposure and alcohol
use and alcohol problems. Although represented as one single model in this figure, a parallel
series of six models were run, with one model for each relationship dimension (relationship
status, relationship satisfaction, partner substance use) and for each alcohol outcome (alcohol
use, alcohol problems). The pathway denoted by subscript a represents the two-way interaction
between each relationship dimension and precollege IPT in predicting each alcohol outcome.
The pathway denoted by subscript b represents the two-way interaction between each
relationship dimension and college-onset IPT in predicting each alcohol outcome. College-onset
IPT, all three relationship dimensions, and both alcohol outcomes were treated as time-varying
variables in these analyses (denoted by the subscripts ij), while precollege IPT was a time-
invariant variable (denoted by the subscript i).
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Figure 3. Conceptual model for Aim 3.1 analyses focused on examining whether the associations
between interpersonal trauma (IPT) exposure and relationship dimensions vary in a sex-specific
manner. Although represented as one single model in this figure, a parallel series of models was
run for each relationship dimension (relationship status, relationship satisfaction, partner
substance use). The pathway denoted by subscript a represents the two-way interaction between
sex and precollege IPT predicting each relationship dimension. The pathway denoted by
subscript b represents the two-way interaction between sex and lagged college-onset IPT to
predict each relationship dimension. Finally, subscript c represents the pathway examining the
effects of the two-way interaction between sex and college-onset IPT on each relationship
dimension when controlling for the effects of lagged college-onset IPT. College-onset IPT and
all three relationship dimensions were treated as time-varying variables in these analyses
(denoted by the subscripts ij), while sex and precollege IPT were treated as time-invariant
variables (denoted by the subscript i).
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Relationship
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Figure 4. Conceptual model for Aim 3.2 analyses focused on examining whether relationship
dimensions moderated the associations between interpersonal trauma (IPT) exposure and alcohol
use and alcohol problems in a sex-specific manner. Although represented as one single model in
this figure, a parallel series of six models were run, with a separate model for each relationship
dimension (relationship status, relationship satisfaction, partner substance use) and for each
alcohol outcome (alcohol use, alcohol problems). The pathway denoted by subscript a represents
the three-way interaction between sex, each relationship dimension, and precollege IPT in
predicting each alcohol outcome. The pathway denoted by subscript b represents the three-way
interaction between sex, each relationship dimension, and college-onset IPT in predicting each
alcohol outcome. College-onset IPT, all three relationship dimensions, and both alcohol
outcomes were treated as time-varying variables in these analyses (denoted by the subscripts ij),
while sex and precollege IPT were treated as time-invariant variables (denoted by the subscript

i),
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Figure 5. Alcohol use as a function of the interaction between relationship status and precollege

interpersonal trauma exposure (IPT).
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Figure 6. Alcohol use as a function of the interaction between partner substance use and college-

onset interpersonal trauma exposure (IPT).
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Figure 7. Sensitivity analyses examining alcohol use as a function of the interaction between sex,
relationship satisfaction, and college-onset interpersonal trauma (IPT) exposure controlling for

PTSD.
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Appendix
Table 1

Associations relationship status (lagged and concurrent) on college-onset IPT exposure.

Concurrent College-Onset Trauma

Predictors OR Cl
(Intercept) 1.17 [0.00, 475.31]
Time 1.07 [0.97, 1.18]
Cohort
Cohort 2 1.02 [0.76, 1.37]
Cohort 3 1.05 [0.79, 1.40]
Cohort 4 - -
Race/Ethnicity (0 = White)
African American/Black 0.81 [0.60, 1.10]
Asian 0.50 [0.35,0.72]
More than one race 1.02 [0.63, 1.67]
Hispanic/Latino 0.77 [0.44, 1.36]
Other race/ethnicity 0.74 [0.33, 1.66]
Sex (0 = Male) 1.76 [1.32, 2.35]
Age 0.89 [0.64, 1.24]
Lagged Relationship Status 0.98 [0.79, 1.22]
Concurrent Relationship Status 0.76 [0.60, 0.96]
Observations 3396

Note. IPT = interpersonal trauma. Bold type indicates p < .05. Bold italic type indicates p < .01.
This table shows results of a supplementary analysis examining the association between lagged
relationship status and concurrent relationship status on college-onset IPT. The Generalized
Estimating Equation model examining relationship status did not include cohort four because no
participants in this cohort had complete data on PTSD at all follow-up assessments.
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