A MULTI-METHOD INVESTIGATION OF THE EFFECTS OF ALCOHOL ON
DEPRESSION IN UNDERGRADUATE STUDENTS WHO DRINK TO COPE WITH
DEPRESSION

Marie-Eve Couture

Submitted in partial fulfilment of the requirements
for the degree of Doctor of Philosophy

at

Dalhousie University
Halifax, Nova Scotia
August 2017

© Copyright by Marie-Eve Couture, 2017



To the many courageous struggling individuals I met along the way who, unbeknownst to
them, inspired me to pursue this career and propelled me to keep going when it felt
hopeless.

Thank you.

il



Table of Contents

LSt OF TADIES ..ttt ettt et s vii
LSt OF FIGUIES ...ttt ettt ettt et ettt e e e et e easeesaaeenseessseenseas viii
AADSTTACE ...ttt ettt et e a e bttt et e e et e a e he et eteneeens ix
List of Abbreviations and Symbols USed ..........ccccueevieriieiiieniiiiieieeieesee e X
ACKNOWIEAZIMENLS. .....eeiiieiieeiiieiieeie ettt ettt ettt e sabe e bt e saaeesbeesaaeenseessseensaens xii
Chapter 1. INtrodUCHION ......ocouiiiiiiiieeie ettt ettt e et e e e saeeenseennnas 1
Alcohol Use in Undergraduate Students...........cccecverveeiiienieenieenieeieeeieeveesee e 1
Depression in Undergraduate Students...........ccceeevierieeiiienieenieenie e eveesee e 2
Depression and Alcohol Misuse Comorbidity.........cccveeevverieeriienieeniienieeieeseeenneen 4
Epidemiological FINAINGS ........cccceevuieiiiiciiiiieiierie e 5

Theoretical PerSPECtiVES .....c.eevvieriieiieeiieiiee ettt 6

Alcohol Use as Self-Medication for Depression ...........cceecveeeieerieecieenieeneenveennen. 7
Theoretical PErspeCtiVES .......cccvvieiiiieiiieeiiieeiee e 7

Evidence for Reinforcing Effects of Alcohol on Depression .................... 12

Negative Mood Induction Studies ...........ccecevveeviieniieeniieeeiieeee, 12

Daily Process Studies........cceeeriieeriieeiieeeiieecieeeiee e 13

Relevant Characteristics of Depression ..........ccccoeeeeeveiieenieeennnenn. 16

Alcohol Effects on Affective Processes of Depression ................ 21

Alcohol Effects on Cognitive Processes of Depression................ 23

Other Effects of Alcohol on Depression.........ccccoeeveeeciieenveeennenn. 25

Aims of the Present DiSSertation...........cooueeveeiiieniieiienieeiee e 26

Chapter 2. Study 1: A Qualitative Study of the Perceived Effects of Alcohol on
Depressive Symptoms among Undergraduates Who Drink to Cope with Depression......30

il



INtrOAUCHION ...ttt sttt 31
IMETRO ...ttt bttt 36
PartiCIPANES.......uveiiieiieeieeiiecte ettt ettt et ba e en 36
IMALETIALS ..ottt 38
PrOCRAUIE ..o 42

Data Analytic Strate@y .......cecvieriiieiieiieeieeieeeie ettt ens 44
RESUILS ..ttt ettt et et 45
ATTECHIVE .ottt 46
COZNILIVE ...tiiiiieieeciie ettt ettt et e ettt eebe et e eabeeseessbeesaseesseeseeensaensneans 49
Behavioural .........cocuiiiiiiiiieeeeeee s 53
SATUTATION ...ttt ettt st sbe e 55
DISCUSSION ...ttt ettt et a ettt e b et et e seeebeenees 56
Effects of alcohol on affective symptoms of depression ...........ccccveeneee. 56
Effects of alcohol on cognitive symptoms of depression .............cc.eeneee.. 58
Effects of alcohol on behavioural symptoms of depression ...................... 63
Limitations and Future DIrections ...........ccocceevieeiienieniienieieeniceieeneee 64
Chapter 3. Prologue to STUAY 2 ...cuviiiiiieieeeiee ettt vee e e 71

Chapter 4. Study 2: Effects of Alcohol and Expectancy on Mood and on Recall of
Self-Relevant Negative Information in Coping-With-Depression-Motivated Drinkers ...73

ADSTIACE ...ttt ettt ettt st 73
INtrOAUCHION ...ttt sttt 75
IMETRO ...ttt 83

PartiCIPANTS........eeiiieiieeie et e 83

v



IMLALETIALS .ottt ee e e e e e eeeeeeeeeeeeeeeeeennnes 86

PrOCRAUIE ...t 91
RESUILS ..ttt sttt st 94
DeSCriPtiVe StAtISTICS. ..cuvieiieeiieiieeieeiie et eie et e et ere et e e e eaeeseesaneens 94
Correlations among Baseline Variables...........cccocceeviieiiieniieiiienieeiieee 95
Manipulation Checks ..........oociieiiiiiiieiieiieieeee et 96

BAC REAINGS ....evieneiiiiieiiecieeeeee ettt ettt e e beesaae e 98
Effects of Alcohol Administration on Mood Ratings ............c.ccccveevvvennnnn. 99

Test of Schematic Relevance of Word Stimuli.........ccoceeveviininiinennnne 101

Recall of Negative Self-Relevant Information .............ccceeeeveecvieniienennne. 101
Relationship between Recall and Mood ..........cccoecvveviiiviienieeciienieeee, 104
DISCUSSION ...ttt ettt et s et ettt eb e bt et e saee bt et e eseesaeenee 105
Alcohol’s Effects on Cognitive Processes ........cccecvevveeviierieecieenieeneenne, 105
Alcohol’s Effects on Mood..........cooiiiiiiiiiiiiiniiiiccececceee 107
Subjective INtOXICAtION ....vevveviiieiieeciie et 109
Conclusions, Limitations, and Future Directions ..........ccceeevvvvveeieieinennnnns 110
Chapter 5. General DIiSCUSSION........ciiiiiieriieeiieeerieeeiee et et e eireeeaeeesbeeesreeesereeennnee s 127
Summary of FINAINGS.........ooiiiiiiiiieieece et 128

Study 1: A Qualitative Study of the Perceived Effects of Alcohol on
Depression among Undergraduates Who Drink to Cope with
LD 1S 02 USTES) [0 ) o DT 128

Study 2: Effects of Alcohol and Expectancy on Mood and on Recall
of Self-Relevant Information in Coping-With-Depression-Motivated
DIIINKETS ... e 129

Integration of Study FIndings .........c.cecvvieiiieeiiiieiieceeee e 132



Implications, Limitations, and Directions for Future Research........................... 134

Theoretical IMPlICALIONS .....c..eevvieeiieiieeiieie et 134

Clinical IMPICAtIONS ......ccueievieriieeiieiie ettt ettt et 141

LAMItAIONS ..eevvieiieiieieeieeitete ettt st 145

CONCIUSION ..ttt sttt et st sb ettt be et st e saeebeenees 148
RETETEICES ...ttt ettt ettt ettt eaees 151
Appendix A: Lifestyles Questionnaire (LQ)........ccceeviieriieniiiriieniieiecieeieeee e 184
Appendix B: Demographics Questionnaire (DQ)........cccceevierciieniieiienieiiieeieeieesee e 187
Appendix C: Semi-Structured INtEIVIEW .........cceviiiiiriiiiieriieieriereeee e 190
Appendix D: Consent Form for Study 1 ........ccooeviiiiiiiiiieeeeee e 193
Appendix E: Codebook for Study 1.....cccoiieiiiiiiiiiiiieeeee e 198
Appendix F: Consent Form for Study 2..........cocoviiiiiiiiiiieeeeeceee e 202

vi



Table 2.1

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

List of Tables
Summary table of themes and associated subthemes for effects of
alcohol on symptoms of depression: consistency across participants

and theme deSCrIPHION .........ccuieriiiiiierieeieeeee et 67

Set of nondepressed and depressed content adjectives (Derry &

KUIPET, TO81) ettt 115
Demographic characteristics of the sample across experimental

CONAILIONS ...ttt ettt et sttt nbe e 116
Correlations among baseline and demographics variables...................... 119

Means and standard deviation estimates of subjective intoxication
ratings over time points of the experiment, by motive and beverage
CONAITIONS ...ttt ettt ettt ettt ettt e et e eee et e e sbeeenbeeseeeeaeeas 121

Means and standard deviation estimates of BAC readings over time
points of the experiment, by motive and beverage conditions................. 122

Means and standard deviation estimates of positive mood scores over
time points of the experiment, by motive and beverage conditions ........ 123

Means and standard deviations of words correctly recalled by CWDM

and EM participants in the no alcohol condition, by processing

instruction (self-relevant vs. semantic) and word content (depressed

VS, NON=AEPTESSEA) .. viieirieeiiieeiiieeie ettt e eaee e e e sbeeesebeeenens 124

Means and standard deviations of words correctly recalled by CWDM

and EM participants in the placebo condition, by processing

instruction (self-relevant vs. semantic) and word content (depressed

VS. NON-AEPTESSEA)....ueieniieiieeiieeiie ettt et 125

Means and standard deviations of words correctly recalled by CWDM

and EM participants in the alcohol condition, by processing

instruction (self-relevant vs. semantic) and word content (depressed

VS. NON-AEPIESSEA)...uvvieieiieriiieeiiieeieeeeieeesieeerteeerreeeereeeeeeeeseeeseseeenenes 126

vii



Figure 1.1

Figure 1.2

Figure 2.1

List of Figures

Pictorial representation of the three primary models of comorbidity
between depression and alcohol use (adapted from Stewart et al.,
2016) et

Pictorial representation of a hypothesized model of comorbidity
depicting a vicious cycle between depression and alcohol use

(adapted from Stewart et al., 2016).......cccevvvieiieriieiierieeiieee e

Pictorial representation of the themes and subthemes emerging from
the present study’s thematic analysis.........ccceeeveercrieeriieeriie e e

viii



Abstract

The self-medication hypothesis has been proposed as one potential explanation for the
comorbidity between alcohol use and depressive disorders. More recent work
investigating drinking motives (theorized to be the most proximal factors to alcohol use)
has found that some individuals report using alcohol to cope with depression. Despite
epidemiological and experimental evidence supporting the tenets of the self-medication
hypothesis for alcohol use and depression, the reinforcement mechanisms underlying this
relationship remain unclear. This is due, in part, to the varied effects of alcohol on mood
(some of which are experienced as pleasant and some as aversive). To increase our
understanding of the effects of alcohol on various components and correlates of
depression, my dissertation research aimed to: (1) identify, via qualitative methods,
specific effects of alcohol on depressive affect, cognition, and behaviour that might be
reinforcing for individuals who report using alcohol to cope with depression (Study 1),
and (2) to experimentally examine the effects of alcohol (compared to placebo and to a
no-alcohol condition) on positive mood, depressed mood, and recall of self-relevant
depressed information of coping-with-depression motivated drinkers compared to an
enhancement motivated (EM) drinker comparison (Study 2). In Study 1, undergraduate
students reporting high coping-with-depression drinking motives (CWDM) reported
several effects of alcohol on affective, cognitive, and behavioural depressive symptoms.
They described most of these as providing relief from depressive symptoms but also
reported some effects as involving a worsening of depressive symptoms. Study 2,
revealed that, relative to the EM comparison group, CWDM participants in the no alcohol
condition displayed greater biased processing recall of self-relevant depressed-content
adjectives; this bias was eliminated in CWDM who received alcohol and attenuated in
CWDM who received placebo. This pattern suggests that both expectancy and
pharmacological effects of alcohol affect processing of self-relevant information in
CWDM drinkers. With respect to mood, Study 2 results showed that all participants
experienced increases in positive mood after alcohol consumption relative to baseline but
no change in depressed mood. Taken together, findings from my dissertation highlight
the numerous potential effects of alcohol on various symptoms related to depression,
particularly affective and cognitive symptoms, many of which might be reinforcing for
individuals who drink to cope with depression. Findings also highlight the complex, and
at times contradictory, effects of alcohol on mood. In light of the present findings, it is
important that future research investigate multiple potential pathways underlying the
relationship between depression and alcohol use, including reciprocal relations between
the two phenomena. In addition, the present findings have important clinical implications
for the treatment of comorbid depression and alcohol misuse.
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Chapter 1. Introduction

The present dissertation focuses on improving our understanding of the
relationship between alcohol use and depressed mood. The two manuscripts included in
this dissertation present findings from both qualitative and quantitative studies of
potential mechanisms through which alcohol could be reinforcing for individuals who
experience depression. Participants in both studies are undergraduate students who report
being motivated to drink alcohol to cope with depression, a group for whom the
relationship between depression and alcohol is particularly relevant. The first study’s
aims are broader in that it uses qualitative data to obtain a rich description of coping-
with-depression-motivated drinkers’ experiences of alcohol’s effects and to propose
hypotheses about the effects of alcohol on various aspects of depression (affective,
behavioural, and cognitive). In turn, the second study specifically focuses on the effect of
alcohol on one of the cognitive processes associated with depressed mood. The following
introductory chapter outlines relevant background information for these studies and
presents a rationale for this research.

Alcohol Use in Undergraduate Students

Alcohol is the most prevalently used substance among Canadian undergraduate
students. According to the Canadian Campus Survey (Adlaf, Demers, & Gliksman,
2005), 85.7% of undergraduate students used alcohol in the past year and 77.1% in the
past month. Alcohol tends to be used heavily by this age group. Indeed, the same survey
reported that 32% of undergraduate students described engaging in binge drinking as
their typical pattern of alcohol use (i.e., usual consumption of more than 5 drinks on the
days they drink). Adlaf et al. (2005) also found that in the same sample, 31.6% of
undergraduate students endorsed experiencing at least one symptom of alcohol
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dependence. These findings are consistent with work done in the United States which
found that rates of binge drinking tend to peak between ages 18 to 22 years (Patrick &
Schulenberg, 2011) and that one of every five undergraduate students who binge drinks
meets DSM-1V! (APA, 1994) diagnostic criteria for alcohol dependence (Knight et al.,
2002). It is noted that epidemiological work from the United States has found that the
rates of DSM-IV (APA, 1994) alcohol dependence diagnoses were highest among
individuals aged between 18 to 29 years (Grant et al., 2004); more recent work using
DSM-5 (APA, 2013) diagnostic criteria for alcohol use disorder has found the same
(Grant et al., 2015). Apart from risking developing an alcohol-use disorder,
undergraduate students who use alcohol also report experiencing a variety of other
alcohol-related problems, including hangover (53.4%), memory loss (25.4%), missing
classes (18.8%), as well as more hazardous consequences such as unplanned sexual
relations (14.1%) and alcohol-related physical assault (10%) (Adlaf et al., 2005).
Depression in Undergraduate Students

Depression is a broad construct that has been defined in the literature at times as
depressed mood and at other times as depressive disorders (i.e., syndromes comprised of
symptoms that include sad mood, anhedonia, changes in behaviours like sleep and eating,
suicidal thoughts, hopelessness, and worthlessness (Flett, Vredenbug, & Krames, 1997).

In the present dissertation, the term depression will be used as a global term meant to

! Please note that much of the terminology used to identify alcohol use and mood disorders in the following
sections is taken from the DSM-IV (APA, 1994) unless otherwise noted because these correspond to what
has been used to define these conditions in the work cited. Several changes were made to the diagnostic
criteria for alcohol use disorders in DSM-5 (APA, 2013), including most significantly the combination of
the DSM-1V (APA, 2013) criteria for alcohol abuse and alcohol dependence into a single alcohol use
disorder category (see Hasin et al., 2013). Few changes were made to the diagnostic criteria for depressive
disorders from DSM-1V (APA, 1994) to DSM-5 (APA, 2013), though it is noted that the diagnosis of
dysthymia has been renamed persistent depressive disorder (see Uher, Payne, Pavlova, & Perlis, 2013).
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capture both diagnoses of depressive disorders and of elevated depressive symptoms such
as depressed mood, as has been done in prior work (e.g., Hyde, Mezulis, & Abramson,
2008). Aside from the symptoms noted above, depressed individuals consistently exhibit
a number of characteristics, including interpersonal difficulties, negative cognitive
patterns, reduced enjoyment of and engagement in pleasurable activities, and increased
stressors prior to the development of their depression (see Lewinsohn, Hoberman, &
Rosenbaum, 1988, for a review). While depressed and anxious mood and disorders are
similar in that they both feature negative mood, depression is differentiated from anxiety
in that it (but not anxiety) features low positive mood (Watson, Clark, & Carey, 1988a;
Watson, Clark, & Tellegen, 1988b); further, anxiety is differentiated from depression in
that it (but not depression) features physiological hyperarousal symptoms (Clark &
Watson, 1991; see Clark, Steer, & Beck, 1994, for a review). In addition, depression and
anxiety can be differentiated by the types of cognitions endorsed by depressed and
anxious individuals (e.g., Clark, Beck, & Stewart, 1990). Indeed, individuals with
depressive disorders endorsed more hopelessness, lower self-worth, and more loss and
failure-related thoughts than individuals with anxiety disorders. In turn, individuals with
anxiety disorders endorsed more thoughts related to anticipated harms and dangers than
individuals with depressive disorders (Clark et al., 1990).

Similar to alcohol misuse, depressive symptoms are another difficulty
encountered by undergraduate students at a higher rate than among the general population
(Ibrahim, Kelly, Adams, & Glazebrook, 2013). Canadian estimates suggest that 31% of
undergraduate students report feeling unhappy or depressed (Adlaf et al., 2005). Similar

estimates are found in studies of American undergraduate students where an estimated 31



to 33.5% (Gress-Smith, Roubinov, Andreotti, Compas, & Luecken, 2015; Ibrahim et al.,
2013) of undergraduate students report at least mild depressive symptoms and an
estimated 8% meet DSM-IV (APA, 1994) diagnostic criteria for either major depressive
disorder (MDD) or dysthymic disorder (Blanco et al., 2008). Similarly to their heavily
drinking peers, undergraduate students who are depressed are at higher risk for
experiencing associated negative consequences (e.g. decrease in GPA; Hysenbegasi,
Hass, & Rowland, 2005).
Depression and Alcohol Misuse Comorbidity

Of particular relevance for the present dissertation is the co-occurrence of
depression and alcohol-related problems among undergraduate students. Studies have
found a positive relationship between depressive symptoms and quantity of alcohol used
per occasion (Graham, Massak, Demers, & Rehm, 2007) and between depressive
symptoms and alcohol-related problems (e.g., missing class; Camatta & Nagoshi, 1995;
Martens et al., 2008; Nagoshi, 1999) in undergraduate students. In the general population,
comorbid depressive disorders and alcohol dependence is associated with poorer
outcomes than either disorder alone, including more frequent relapse to alcohol misuse
(e.g., Glenn & Parsons, 1991; Sabourin & Stewart, 2009; Swendsen & Merikangas,
2000).

Given the impairment experienced by depressed individuals (including
undergraduate students) who use alcohol, it is particularly important to study the
mechanisms underlying this relationship to improve interventions designed to reduce

both problems. The following sections will review epidemiological findings related to



depression and alcohol use disorder comorbidity in the general population as well as
various models that have been proposed as potential explanations for this comorbidity.
Epidemiological Findings

Several epidemiological surveys have estimated the prevalence of comorbid
alcohol use disorders and depressive disorders, as defined by the DSM-1V (APA, 1994;
i.e., major depressive episode or MDE, MDD, or dysthymic disorder). These include the
Epidemiologic Catchment Area study (ECA; Regier et al., 1990), the National
Comorbidity Survey (NCS, Kessler et al., 1996), the National Longitudinal Alcohol
Epidemiologic Survey (NLAES; Grant & Harford, 1995), the National Epidemiologic
Survey on Alcohol and Related Conditions (NESARC; Grant et al., 2004; Hasin, Stinson,
Ogburn, & Grant, 2007), and the Canadian Community Health Survey: Mental Health
and Well-Being (CCHS 1.2; Rush et al., 2008). Consistent across these studies was that
the presence of depression (MDE, MDD, or dysthymic disorder depending on the study)
significantly increased the odds of alcohol dependence (ORs ranging from 1.9 to 4.2) and
that the presence of alcohol dependence significantly increased the odds of MDD or
dysthymic disorder (ORs ranging from 1.4 to 3.7). More recently, a longitudinal
epidemiological study by Swendsen and colleagues (2010) found that the presence of
dysthymic disorder and of alcohol abuse (as defined by the DSM-1V; APA, 1994) at Time
1 predicted a diagnosis of alcohol dependence at Time 2, suggesting that these comorbid
difficulties might progressively worsen with time. It is noted that the diagnostic criteria
for alcohol use disorders have changed with the release of the DSM-5 (APA, 2013); yet,
epidemiological work has continued to find evidence of comorbidity between depression

and alcohol use disorders in that the presence of either MDD or persistent depressive



disorder (PDD; formerly dysthymic disorder) significantly increased the risk of having a
comorbid alcohol use disorder (ORs ranging from 1.2 to 1.4) (Grant et al., 2015).
Theoretical Perspectives

Stewart, Grant, Mackie, and Conrod (2016) have proposed three primary models
that could explain the depression-alcohol use comorbidity. The first two models involve
direct causation between the two disorders. In the first of these, alcohol use could be
causing depression (Schuckit, 2006). For instance, alcohol dependence might lead to
hypothalamic-pituitary-adrenal (HPA) axis dysregulation (Koob & Le Moal, 2005),
which has been implicated in the development of depression (Pariante & Lightman,
2008). Alternately, alcohol consumption could indirectly result in depression via the
experience of alcohol-related problems (e.g., academic or interpersonal difficulties;
Swendsen & Merikangas, 2000). The second model posits that depression could be
causing alcohol use (e.g., via a self-medication process; Khantzian, 1997). As this model
and its associated theories are most relevant to the present dissertation, these will be
reviewed in more detail below. The third model proposes that a common variable
(Stewart & Conrod, 2008; e.g., maternal alcohol use or parental abuse; Merikangas,
Stevens, & Fenton, 1996) could be linked to the development of both depressive
symptoms and alcohol misuse without the need for a direct causal link between the two
disorders.

Stewart et al. (2016) highlight that any of these models might be responsible for
the onset of comorbid depression and alcohol problems in a given individual. However,
they emphasize that once both disorders are present, the processes involved in

maintaining the comorbidity might be different than those that led to their onset. They



propose a fourth model that might account for the comorbidity between both disorders in
which each disorder maintains and/or exacerbates the other in a vicious cycle over time.
For instance, an individual might begin misusing alcohol to cope with depression (i.e.,
self-medication process; Khantzian, 1997) but as his/her alcohol use increases, the
negative consequences of the alcohol misuse might accentuate his/her symptoms of
depression (i.e., alcohol-induced process; Schuckit, 2006), which s/he might, in turn,
continue to self-medicate with alcohol, and so on.

While there is certainly a body of evidence supporting alcohol-induced depression
leading to the onset of comorbidity of both disorders among some individuals (Schuckit,
2006), the present dissertation explores the self-medication processes that may at least in
part underlie the alcohol use-depression comorbidity. The self-medication hypothesis for
comorbid alcohol use and depression (Khantzian, 1997) and other related theories (e.g.,
social learning theory, Abrams & Niaura, 1987; motivational models of alcohol use,
Cooper 1994) have been widely studied, with a large body of research supporting that
some individuals report drinking to cope with depression. Despite this, alcohol’s effects
on depressive symptoms are still poorly understood. The following section will review
the self-medication hypothesis and other theories relevant to the present dissertation.

Alcohol Use as Self-Medication for Depression
Theoretical Perspectives

The self-medication hypothesis of substance abuse was first articulated by
Khantzian (1985) and was primarily based on clinical observations of individuals with
substance use disorders. He posits that substances of abuse (including alcohol) help

individuals with emotional disorders (including depression) relieve or control painful



emotions. The self-medication hypothesis does not discount the influence of other factors
(e.g., physiological effects of substances on aversive emotional states, genetic
predispositions to developing substance abuse problems). However, it does emphasize the
importance of psychological factors, primarily of aversive mood states, as important
determinants of whether a person will use, which substance a person will use, become
dependent upon, and/or relapse to using after a period of abstinence.

As part of his self-medication hypothesis, Khantzian (1985, 1997) posited that
individuals develop a preferred substance (or “drug of choice”) after experimenting with
various substances and learning that a specific one is appealing because it improves their
specific aversive affective states. Social learning theory (SLT; Abrams & Niaura, 1987;
Bandura, 1977) similarly posits that alcohol use is maintained by reinforcement and
conditioned responding. However, unlike Khantzian’s self-medication hypothesis (which
draws on psychodynamic theory to explain the reinforcing effects of alcohol for
individuals who are depressed), SLT emphasizes cognitive factors, such as expectancies
about alcohol’s effects, as predictors of an individual’s likelihood of drinking. SLT
proposes that an individual is influenced to drink, in part, by beliefs or expectancies about
the effects of alcohol which are learned via interactions with his/her social environment
(e.g., exposure to individuals who modeled various drinking behaviours; Biddle, Bank, &
Marlin, 1980). As an individual experiments with alcohol use, these experiences can also
help shape the alcohol expectancies of that individual (Cox & Klinger, 1988).
Expectancies about alcohol use, in turn, help shape an individual’s motivations for
alcohol use which, in turn influences whether an individual will drink or not in a given
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Indeed, motivational models of alcohol use propose that individuals use alcohol to
obtain certain valued effects (e.g., changes in affect; Cox & Klinger, 1988). They also
propose that the drinking behaviours of individuals with different drinking motives will
vary in terms of the antecedents and the consequences of that behaviour (Cooper, 1994).
Drinking motives have been proposed as the most proximal factor to alcohol use through
which other factors (including expectancies, personality characteristics, genetic factors,
etc.) exert their influence on drinking behaviour (Cooper, 1994)%. Cox and Klinger (1988)
proposed a motivational model of alcohol use that classified motives along two
dimensions: valence (positive or negative) and source (internal or external) of the effects
the individual hopes to obtain by drinking. In other words, an individual might be
motivated to drink either to obtain a positive outcome or avoid a negative outcome;
additionally, an individual might be motivated to drink to obtain an internal reward (e.g.,
change an aversive emotional state) or an external reward (e.g., avoid rejection from
peers). Crossing the valence and source dimensions yields four distinct drinking motives:
enhancement motives (positive valence and internal source; e.g., drinking to enhance
positive mood), social motives (positive valence and external source; e.g., drinking to
socialize with others), coping motives (negative valence and internal source; e.g.,
drinking to regulate aversive feelings), and conformity motives (negative valence and
external source; e.g., drinking to avoid social censure) (Cooper, 1994; Cox & Klinger,

1988). Cooper (1994) showed that each drinking motive was reliability related to a

2 While explicit influences on drinking behaviour (e.g., drinking motives) are emphasized in this overview
of the literature, implicit processes also influence alcohol use. For example, attentional bias toward alcohol-
related cues has been linked with increased urges to drink and is one of many types of implicit cognitive
processes that have been linked with substance use (see Wiers & Stacy, 2006 for a review). Conditioning
processes are also linked with substance use behaviours (e.g., after repeated substance use, cues associated
with the substance, such as the smell of alcohol, can elicit conditioned responses; see Drummond, 2001 for
areview).



distinct pattern of antecedents and of consequences. Of particular relevance to this
present dissertation, Cooper (1994) found that individuals who drank to cope with
negative affect were at higher risk of experiencing alcohol-related problems than
individuals who drank for social or enhancement motives.

A large body of research has investigated the links between various drinking
motives and drinking behaviour (e.g., frequency, quantity, and pattern of alcohol use) and
between drinking motives and drinking-related problems. Cooper, Kuntsche, Levitt,
Barber, and Wolf (2016), in their review of twenty-eight large sample studies of the
associations between drinking motives and indicators of alcohol use and misuse,
concluded that coping motives for drinking were the most maladaptive of all drinking
motives. Indeed, coping motives were consistently associated with drinking-related
problems. These associations emerged both in cross-sectional studies and in longitudinal
studies, the latter of which showed that coping motives preceded the development of
drinking problems later in life (Cooper et al., 2008; Holahan, Moos, Holahan, Cronkit, &
Randall, 2001). Interestingly, this consistent pattern emerged despite inconsistent
associations between coping motives and frequency and quantity of alcohol use in the
literature, suggesting this pattern of alcohol use may be particularly maladaptive
regardless of the dose of alcohol consumed (Cooper et al., 2016).

To refine Cooper’s (1994) coping motives construct, more recent work by Grant,
Stewart, O’Connor, Blackwell, and Conrod (2007b) separated this drinking motive into
two types depending on the negative affect the drinker is attempting to regulate by
consuming alcohol: coping-with-anxiety and coping-with-depression motives (CWAM

and CWDM, respectively). Grant et al. (2007b) found that CWAM and CWDM were
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predictive of distinct patterns of drinking. Specifically, they found that CWDM (but not
CWAM) were predictive of higher typical quantity of drinks consumed per occasion
(over and above the effects of demographic variables and other drinking motives). This
finding is consistent with evidence cited earlier in this chapter linking depressive
symptoms with higher quantities of alcohol consumed per drinking occasion (Graham et
al., 2007). Grant et al. (2007b) also found that stronger CWDM (but not stronger
CWAM) at Time 1 predicted higher number of drinks consumed per week at Time 2.
With respect to alcohol-related problems, consistent with Cooper’s (1994) findings,
CWDM at Time 1 were significantly positively related to drinking problems. However,
unlike the patterns observed when coping motives are studied as a general construct and
unlike CWAM, Grant et al. (2007b) found that CWDM were not directly predictive of
alcohol-related problems. Instead, they were indirectly predictive of alcohol-related
problems via their association with higher alcohol use. Taken together, the findings that
individuals with stronger CWDM drink at higher doses and experience more alcohol-
related problems than individuals endorsing other drinking motives are consistent with
the epidemiological findings reported earlier in the chapter linking depressive disorders
and alcohol use disorders.

Given the high degree of impairment experienced by individuals who drink to
cope with negative affect, including depression, it is particularly important to gain a
better understanding of the reinforcing effects these individuals experience from drinking
in order to improve the interventions designed to treat comorbid depression and alcohol

use disorders. The section below summarizes what is known to date about the
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mechanisms underlying drinking to cope with depression (or alcohol use as self-
medication for depression), with an emphasis on experimental findings.
Evidence for Reinforcing Effects of Alcohol on Depression

A necessary condition for demonstrating self-medication for depressive symptoms
with alcohol is to first establish that individuals do drink alcohol in response to depressed
mood. Evidence from mood induction studies and daily diary studies can be used to
investigate whether individuals drink alcohol in response to depressed mood; relevant
findings from studies utilizing these methodologies are summarized below.

Negative Mood Induction Studies. Mood induction methods include a variety of
techniques used to elicit various moods in the laboratory. These techniques include
guided imagery and music, both of which have been demonstrated to be effective in
inducing a target mood among participants in a laboratory setting. Once a mood state is
elicited, it is possible to investigate the link between mood and alcohol use by measuring
the effect of mood induction on a variety of drinking-relevant outcomes, including desire
to drink, latency to drink, quantity of alcohol consumed, and alcohol preference (over
alternative beverages). Several mood induction studies have investigated the link between
induced depressed mood and subsequent alcohol use outcomes among individuals already
dependent on alcohol. These studies (Cooney, Litt, Morse, Bauer, & Gaupp 1997; Litt,
Cooney, Kadden, & Gaupp, 1990; Rubonis et al., 1994) found alcohol-dependent
individuals, particularly those experiencing higher anxious and depressive symptoms
(Litt et al., 1990) and women (Rubonis et al., 1994), reported an increased desire to drink
following induction of negative mood. This increase occurred regardless of whether or

not alcohol was introduced as an external cue for the participant (e.g., by being given an
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alcoholic drink to observe and smell during the mood induction), emphasizing the
importance of emotional states as an internal cue linked with alcohol craving.

Similar mood induction studies have also been conducted on non-dependent users
of alcohol. Willner, Field, Pitts, and Reeve (1998) found comparable results to the work
done with alcohol-dependent individuals in that depressive mood induction led to
increases in alcohol craving. Interestingly, while Willner and colleagues (1998) found
that depressed mood led to increased cravings for alcohol, a subset of their female
participants also showed decreased liking for alcohol. In addition, a set of studies by
Birch and colleagues (2004, 2008) found different effects of depressed mood induction
on attention to alcohol-related stimuli and on activation of relief-related alcohol
expectancies, both at an implicit and at an explicit level of processing; indeed, while
Birch et al. (2004) found that coping motivated drinkers who underwent depressed mood
induction reported increased explicit relief-related alcohol expectancies, Birch et al.
(2008) did not find this effect for implicit relief-related alcohol expectancies and also did
not find evidence that coping-motivated drinkers who underwent depressed mood
induction paid greater attention to alcohol-related stimuli. These paradoxical effects of
depressed mood induction on alcohol-related outcomes illustrate the complex relationship
between depression and alcohol use and could suggest that the associations between
depressed mood and drinking behaviour occur mainly at an explicit rather than implicit
level of processing, at least among undergraduate student drinkers.

Daily Process Studies. Daily process methods are used to gather moment-to-
moment and event-dependent data on the drinking habits and contexts of individuals.

Some of this work has allowed researchers to determine whether there is a link between
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an event or mood state experienced earlier in the day and later behaviour, allowing for
both linking of the two phenomena and establishment of the temporality of the effect.
One of these studies by Park, Armeli, and Tennen (2004) found that individuals drank
more on days that had events perceived as relatively more stressful, as well as on days in
which they engaged in less problem-focused coping strategies and days in which they
experienced more negative (and positive) affect. In a set of daily process studies by Todd,
Armeli, Tennen, Carney, and Affleck (2003) when hand-held computers were used (to
ensure data collection closer to real-time), an association was found between weekday
sad mood and weekend drinking, and this association was positively moderated by
coping drinking motives; this result was not replicated in a study using paper-and-pencil
diaries requiring more retrospective self-report, however. Another daily process study by
Mohr and colleagues (2005) found that daytime negative moods predicted evening
drinking. More recent daily process work by Armeli, Conner, Cullum, and Tennen (2010)
found that month-level depressed mood was related to drinking frequency and quantity;
in addition, they found that the strongest positive association between depressed mood
and number of drinks per day occurred among those with both high coping motives and
low social and enhancement motives. Taken together, these studies suggest that there is
evidence for a relationship between depressed mood at time 1 and later alcohol use.
However, some other daily process studies have failed to find an association
between negative mood states and later alcohol consumption. For instance, Swendsen and
colleagues (2000) did not find that sadness or a broader measure of negative affect
predicted same-day alcohol consumption; a daily process study by Grant, Stewart, and

Mohr (2009) also did not find a correlation between daily depressed mood and daily
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amount of alcohol consumed, though they did find a positive correlation between daily
depressed mood and baseline levels of alcohol-related problems. In addition, Hussong,
Galloway, and Feagans (2005) found that individuals high in coping motives reported
less drinking on days in which they experienced greater sadness. The above study by
Grant et al., (2009) refined this work by investigating two types of coping motives
(CWDM and CWAM) as mediators of the associations between negative emotion and
alcohol consumption. Interestingly, Grant et al. (2009) found that while low CWDM
drinkers decreased their drinking on days where they also endorsed higher depressed
mood, high CWDM drinkers did not change their alcohol use on days of higher depressed
mood. As noted by Swendsen and colleagues (2000), these inconsistencies do not
necessarily suggest that there is no self-medication process underlying comorbid
depression and alcohol use. Rather, they might point to evidence for the complexity of
the mechanisms underlying this relationship and to evidence that depression is also
sometimes caused by problem drinking, as noted earlier in this chapter (e.g., Merikangas
& Gelernter, 1990; Merikangas et al., 1996). Hussong et al. (2005) also note that there
might be individual differences in time lag between the experience of a depressed mood
state and subsequent alcohol consumption which are not typically captured in studies
utilizing daily process methods. A recent short-term, multi-wave longitudinal research
study that used a 7-day timeframe for measurements found support for the self-
medication hypothesis in that depressive symptoms predicted binge drinking over a 1-
week period (Mushquash et al., 2013). Ultimately, these differing results have important

implications for the need to more clearly understand coping motives for drinking and the
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mechanisms that underlie the self-report of self-medication effects of alcohol on
depression (Hussong et al., 2005).

Separate from the issue of temporality of depressed mood and alcohol use,
another necessary condition for establishing that alcohol is used by some to self-medicate
depression is that the substance is effective in producing an effect on depression that is
sought out by depressed individuals. In his revision of the self-medication hypothesis,
Khantzian (1997) proposed that alcohol is used by depressed individuals because of its
effect on “those parts of the self that are cut off from self and others by rigid defenses that
produce feelings of isolation and emptiness” (p. 233). He acknowledged that alcohol and
other central nervous system depressants “are not good antidepressants” (p. 233), and
hypothesized that these substances instead “create the illusion of relief because they
temporarily soften rigid defenses and ameliorate states of isolation and emptiness that
predispose to depression” (p. 233). Indeed, as will be reviewed below, alcohol’s effects
on the affective, cognitive (i.e., what Khantzian termed “rigid defenses” and what
cognitive-behavioural oriented practitioners might refer to as cognitive distortions), and
behavioural (e.g., social withdrawal) correlates of depression are wide-ranging and
complex. The following section will first describe the relevant affective, cognitive, and
behavioural characteristics of depression. Then, experimental evidence of alcohol’s
effects on the affective and cognitive processes linked with depression will be
emphasized below, as these are the focus of study in the present dissertation.

Relevant Characteristics of Depression. As noted earlier, depression is
characterized by the presence of high dysphoric affect and low positive affect (Watson et

al., 1988a; Watson et al., 1988b); in addition, clinical diagnoses of depressive disorders
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describe several other potential symptoms experienced by depressed individuals, such as
anhedonia, changes in behaviours like sleep and eating, suicidal thoughts, hopelessness,
and worthlessness (Flett et al., 1997). Many models have been proposed to explain the
onset and maintenance of depression. Some of these will not be described in detail as
they are outside of the scope of the present dissertation; these include psychoanalytic
theories (e.g., Bibring, 1953; Freud, 1917/1986), the learned helplessness model (e.g.,
Abramson, Seligman, & Teasdale, 1978; Seligman, 1975), and models involving HPA
axis hyperactivity (e.g., Pariante & Lightman, 2008). More relevant to the present
dissertation are cognitive and behavioural perspectives on depression.

Beck’s cognitive theory of depression (Beck, 1976; Beck, Rush, Shaw, & Emery,
1979) has greatly influenced contemporary thinking about depression (Gotlib &
Joormann, 2010; Pyszczynski & Greenberg, 1987). Beck (1976) conceptualizes
depressive symptoms as emotions, behaviours, and negative automatic thoughts that are
problematic and reciprocally linked; in other words, changes in any one of the elements
of depression (emotions, behaviours, or automatic thoughts) is expected to produce
changes in the others. He places particular emphasis on schemas (memory representations
that lead individuals to filter stimuli in a way that is consistent with these schemas) in his
theory. He theorizes that depressed individuals have schemas that feature themes of loss,
failure, worthlessness, and rejection, which in turn biases their processing of information
in the environment such that stimuli is interpreted in a negative way that is consistent
with the underlying schemas (Beck, 1976). These schemas are conceptualized as the
predisposing factors that lead to the various symptoms (i.e., dysphoria, anhedonia) of

depression when they are activated, usually by a stressor such as a loss (Beck, 1976;
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Pyszczynski & Greenberg, 1987)°. Indeed, this theory of depression is an example of the
diathesis-stress formulation of depression as stress plays an important role in activating
negative schemas (Beck, 2008; Scher, Ingram, & Segal, 2005). Once the negative
schemas have been activated, the depressed individual generates negative thoughts about
the self, the world, and the future (these three types of negative thoughts theorized to be
generated by depressed individuals are termed the “cognitive triad” by Beck, 1976).
Several tenets of Beck’s model have received empirical support (see Haaga, Dyck, &
Ernst, 1991 for a review); for instance, depressed individuals tend to endorse more
negative thoughts (e.g., Dohr, Rush, & Bernstein, 1989) and more negative self-
descriptive information (e.g., Derry & Kuiper, 1981) than nondepressed individuals.
These observable negative thoughts are, in turn, theorized to reflect that a related,
underlying schema is activated in this individual.

In addition to being linked with schemas and negative thoughts, depression is also
theorized to be maintained by faulty information processing, including cognitive
distortions (e.g., errors in thinking that maintain negative self-schemas; Beck et al.,
1979). Other theories emphasize biases in other aspects of information processing (e.g.,
attention and recall). For instance, many theorists have suggested that self-focused
attention, particularly to negative aspects of the self, plays a role in maintaining
depression (Ingram, 1990; Lewinsohn, Hoberman, Teri, & Hautzinger, 1985; Nolen-

Hoeksema, 1991; Pyszczynski & Greenberg, 1987). According to these theories, the self

3 It is noted that these theorized links between predisposing cognitive factors (i.e., schemata) and symptoms
of depression after these are activated by a stressor, are not necessarily causal. In later versions of his
cognitive theory of depression, Beck acknowledges that while all depressed individuals show similar
negative cognitions, this theorized causal pathway applies only to some people (Beck, 1987; Haaga, Dyck,
& Ernst, 1991; Spangler, Simons, Monroe, & Thase, 1997).
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is a schema that influences how an individual processes self-relevant information (Derry
& Kuiper, 1981); this is evidenced by the finding that individuals generally tend to recall
more information that is self-relevant (Rogers, Kuiper, & Kirker, 1977). It is thought that
depressed individuals incorporate depressed content into their self-schema more so than
others (Derry & Kuiper, 1981). Experimental studies support this theory by showing that
depressed individuals show superior recall for depressed self-relevant content (over non-
depressed, non-self-relevant content) than non-depressed individuals, suggesting that
depressed individuals are biased to encode and/or retrieve more negative self-focused
information (Derry & Kuiper, 1981; Kuiper, MacDonald, & Derry, 1983; Rogers et al.,
1977; Smith & Greenberg, 1981). Other manipulations of self-focus (e.g., being
hospitalized in a room with and without a mirror; Gibbons et al., 1985) also show
positive associations between self-focus and depressed mood.

Another more recent related body of work has looked at a rumination, a specific
type of self-focused attention. Rumination is defined as repeated passive focus on one’s
distress and on the potential causes and consequences of this distress; Nolen-Hoeksema,
1991; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). It is theorized (see Response
Styles Theory; Nolen-Hoeksema, 1991) to be linked, and has later been experimentally
linked, with depression by increasing the likelihood that depressed individuals will use
negative thoughts to understand their circumstances (e.g., Lyubomirsky & Nolen-
Hoeksema, 1995), by interfering with problem-solving (e.g., Lyubomirsky & Nolen-
Hoeksema, 1995), and by reducing the likelihood that individuals will engage in
behaviours that are positively reinforcing (e.g., Lyubomirsky & Nolen-Hoeksema, 1993).

Like self-focused attention generally, rumination specifically has been linked with
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depressed mood among depressed individuals; in addition, rumination has been linked
with worsening of depressed mood and with the onset of depressive episodes (Just &
Alloy, 1997; Nolen-Hoeksema & Morrow, 1993; Nolen-Hoeksema, Morrow, &
Fredrickson, 1993; Spasojevi¢ & Alloy, 2001). In contrast, externally-focused attention
and distraction have typically been linked with lowered depressed mood (Fennell,
Teasdale, Jones, & Damle, 1987; Morrow & Nolen-Hoeksema, 1990; Nolen-Hoeksema
& Morrow, 1993). Rumination has been argued to have a unique relationship to
depression, over and above its relationships to other factors that have been linked with
depression (e.g., neuroticism, pessimism, and perfectionism; see Nolen-Hoeksema et al.,
2008, for a review).

Aside from the affective and cognitive characteristics of depression described
above, depression is also often accompanied by behavioural changes. Behavioural
perspectives on depression emphasize the reduced frequency of activity as central to the
development of depressive disorders. For example, Lewinsohn (1975) proposed that
depression results from a low rate of positive reinforcement in one’s environment due to
a variety of possible factors (e.g., lack of availability of positive reinforcers or lack of
skills to access them). Once this occurs, an individual begins to reduce the frequency of
their behaviours, including behaviours that might be positively reinforcing (e.g., engaging
in pleasurable activities), which in turns, makes positive reinforcement even less likely
(MacPhillamy & Lewinsohn, 1974). Instead, a depressed individual’s withdrawal from
activities might be reinforced (e.g., through increased attention from loved ones), further
promoting reduced engagement in positively reinforcing behaviours (Pyszczynski &

Greenberg, 1987). Cross-sectional work links depression with interpersonal problems; for
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example, individuals experiencing depressive symptoms spend less time at social events
and more time alone and in intimate settings (e.g., with family members or romantic
partners; Baddeley, Pennebaker, & Beevers, 2013). Other work elaborates on a potential
mechanism underlying interpersonal problems in depression. Specifically, Coyne (1976)
suggests that depressed individuals tend to seek reassurance from others. Because these
individuals are prone to doubting reassurances from loved ones, they soon seek further
reassurance, with both variables maintaining one another in a vicious cycle. This cycle is
theorized to be aversive to others and eventually elicits rejection, which further reinforces
depression. Many studies support this theory (see Joiner, Alfano, & Metalsky, 1993, for a
review).

Alcohol Effects on Affective Processes. Alcohol has sometimes been described as
a “dirty drug” because of its widespread effects on various neural systems underlying
various emotional states (Sher & Grekin, 2007). Indeed, alcohol has been found to have
effects on several neurotransmitters, (namely dopamine, norepinephrine, and GABA;
e.g., Weiss & Koob, 1991; Fromme & D’Amico, 1999), as well as effects on opioid
peptides (e.g., Kranzler & Anton, 1994) and as a beta-blocker (e.g., Sher, 1987). These
widespread effects of alcohol partially explain its varying and sometimes opposing
effects on mood; indeed, alcohol is associated with both euphoria and dysphoria, as well
as with increased arousal and with sedation (Sher & Grekin, 2007). Alcohol is also
associated with analgesic effects that might be reinforcing for drinkers (Sher & Grekin,
2007). However, the results of studies of alcohol-induced mood changes are broadly in
agreement with respect to the dose-dependent effects of alcohol on mood: mood is

enhanced at low doses of alcohol, as evidenced by self-reports of happiness, relaxation,
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and/or euphoria; in contrast, individuals report more aversive mood states at higher doses
(for reviews, see Davidson & Ritson, 1993; Freed, 1978; Russell & Mehrabian, 1975;
Sher & Grekin, 2007; and Tucker, Vuchinich, & Sobell, 1982). Further complicating the
study of alcohol’s effects on mood are findings suggesting that these effects also differ
based on whether blood alcohol concentration (BAC) is rising or descending. A review of
the effects of ascending and descending BAC limbs broadly suggest that while BAC is
rising, alcohol typically produces stimulating effects; in contrast, when BAC is
descending, BAC produces sedating effects (Holdstock & de Wit, 1998). Taken together,
these effects suggest that the most reinforcing effects of alcohol on depression-relevant
mood occur at low doses and while one’s BAC is rising.

It should be noted that while there are general patterns of dose-dependent and
BAC-dependent effects on mood that are broadly observed in drinkers, several other
relatively static factors inf