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ABSTRACT

Research informed by dual process models of addstihas clearly
demonstrated an association between automatic amdroted alcohol-related
cognitions and alcohol use. However, the litematis limited with respect to
examination of the cognitive abilities that may remte these associations across
populations. This study examined executive absitiautomatic and controlled
alcohol-related cognitions, and alcohol use andblpras in sample of college
students. It was hypothesized that the executbities of working memory and
response inhibition would moderate relations betwaleohol-related cognitions and
involvement. Specifically, it was anticipated thadividuals with weaker abilities in
these areas would demonstrate stronger relatiotvgebr automatic cognitions and
use, while individuals with stronger abilities imese areas would demonstrate more
robust relations between controlled cognitions argk. Research participants
completed two Implicit Association Tasks measuri@gohol-related arousal and
relaxation associations. In addition, participatwsnpleted questionnaires regarding
alcohol expectancies, alcohol consumption and prob] and various measures of
neuropsychological functioning. We tested studydilgeses using structural equation
modeling and probed significant interactions usimgple slope analyses. Support for
a moderating effect of inhibition abilities on riétes between implicit relaxation
associations and alcohol involvement was observdéindings from this study
contribute to our understanding of cognitive andiropsychological factors that
contribute to alcohol misuse with important imptioas for preventive interventions

and treatment.
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CHAPTER 2

REVIEW OF LITERATURE

Heavy drinking and alcohol-related negative consegas continue to be a
significant public health issue among college stisién the United States. The range
of negative outcomes resulting from alcohol misssgreat, spanning problems in
academic performance, health, safety, driving winilexicated, unintended injury,
sexual assault, and death (Hingson, Zha, & Weitzr2@09; Perkins, 2002). Given its
prevalence, a great deal of research has been ciealdio increase our understanding
of alcohol misuse, with much attention given to tbgnitive processes involved. In
early and influential work in cognitive psycholog@hiffrin and Schneider (1977)
broadly differentiated cognitive processes as aatanor controlled. Automatic
processes were described as those not requiriegtiatt and as relatively difficult to
change, whereas controlled processes require datigbattention and are purportedly
easier to modify (1977). By studying these cogeripprocesses, alcohol researchers
are able to elucidate the implicit associations exglicit cognitions individuals hold
in memory and investigate their unique relationthwneasures of alcohol
involvement, as reviewed next.

Explicit Alcohol-Related Cognitions and Alcohol Involvement

Within the realm of controlled processes are expicohol-related
cognitions, herein referred to as alcohol expeatancAlcohol expectancies are
“anticipated effects of drinking alcohol” (Wiers 8tacy, 2010, p. 13) and influence
both the initiation and maintenance of alcohol (isegh, 1989). Several different

types of alcohol expectancies have been foundigt, éxcluding positive



reinforcement expectancies (e.g. alcohol incressembility), negative reinforcement
expectancies (e.g. alcohol reduces tension), agative expectancies (e.g., alcohol
negatively affects academic performance) (Frommrep§ & Kaplan, 1993; Wiers,
Houben, Smulders, Conrod, & Jones, 2006). In eevewof this literature, Goldman,
Del Boca, & Darkes (1999) concluded that expectsmbave consistently been found
to be associated with quantity and frequency ofamgkalcohol-related problems.
Additionally, in prospective research, expectaneied alcohol use have been shown
to influence one another reciprocally (Sher, Waadldod, & Raskin, 1996; Smith et
al., 1995). Although the assessment of expectamciadolescence has been shown to
predict current (see Goldman et al., 1999; LeigBt&cy, 1993) and prospective (Sher
et al., 1996, Stacy 1997) alcohol use, even dedatisinto middle adulthood
(Patrick, Wray-Lake, Finlay, & Maggs, 2010), itdlear that expectancies are best
viewed as important components of more complex itegror psychosocial models.
As dual process models of cognition have gainedprence in psychology (e.g.,
Strack & Deutsch, 2004), alcohol researchers haseasingly studied the relatively
automatic cognitive processes that contribute¢oladl misuse.
Implicit Alcohol-Related Associations and Alcohol hvolvement

Implicit associations are relatively automatic asstons formed over time
that are “triggered in the impulsive system frora #ttivation of associative clusters
in long-term memory” when individuals encountenstli, such as passing a bar
(Hofmann, Friese, & Wiers, 2009, p.5). While batiplicit associations and
expectancies have been shown to predict alcohokeseral methodological benefits

to using implicit or indirect measures have beeppsed. Most notably, implicit



measures do not require conscious awareness attdma social desirability
responding is removed (Banaji & Heiphetz, 2010;g8mald, McGhee, Schwartz,
1998; Stacy & Wiers, 2010; Wiers et al., 2007).

Among the most commonly utilized tools in the assant of implicit
associations is the implicit association task (I&Fgenwald et al. 1998; Greenwald,
Poehlman, Uhimann, & Banaji, 2009). The IAT iscanputerized test of reaction
time in which participants are asked to categaiarget and non-target stimuli (e.qg.,
pictures or words relating to alcoholic drinks)gasckly as possible. The rationale
behind the IAT is that response times are fastamwgarticipants are asked to
categorize stimuli in ways compatible with theirpinit views. In a review of more
than 100 studies that utilized the IAT, Greenwdldle(2009) report average effect
sizes within the moderate range and incrementaligree utility when employed in
addition to explicit measures across a varietytituales and behaviors, particularly
with respect to socially sensitive attitudes (esgaluation of stimuli association with
ethnic minorities; Greenwald et al., 1998).

Researchers began studying implicit alcohol assoombased on the notion
that these associations will influence decisionsosunding use when they are
activated or triggered by cues in the environm&t¢y, Ames, Sussman, & Dent,
1996). Findings across studies in this area hawesistently demonstrated the utility
of assessing implicit associations in the studglobhol involvement (Houben &
Wiers, 2006; Jajodia & Earleywine, 2003; Palfai 8oWd, 2001; Stacy et al., 1996;
Thush & Wiers, 2007; Wiers, van Woerden, Smuld&rde Jong, 2002).

Specifically, positive and arousing implicit assdmns appear to be most strongly



associated with use, while generally negative daseg implicit associations are not
(Houben & Wiers, 2009; Jajodia & Earleywine, 2008igh & Stacy, 1998; Thush &
Wiers, 2007; Wiers et al., 2002), although see Houmnd Wiers (2006).

Initial support for the hypothesis that implicitde automatic) alcohol-related
associations serve as important predictors of aldololvement was found when
these associations were compared between a to48l leéavy and light drinking
Dutch college students in terms of valence andsaioiwiers, Woerden, Smulders, &
de Jong, 2002). Specifically, findings revealedrsger arousal implicit associations
and expectancies in heavy drinkers compared to dighkers, while both groups
possessed strong implicit negative associatiorgdit®nally, results of implicit
association tasks contributed significant uniquedption to drinking one-month later,
after variables such as sex and expectancies wetmtied. In a comparison of
abstaining and drinking Dutch high school studefisish and Wiers (2007) found
heavier drinking to be associated with strongeitpsimplicit associations, positive
expectancies, and arousal expectancies. In additiplicit associations significantly
added to the prediction of alcohol use one year.lat

Jajodia and Earleywine (2003) assessed implicitigesand negative alcohol
associations in 115 American college students amith without drinking experience.
Alcohol use in the past 30 days was assessed th@ngmeline Follow-back method
(Sobell & Sobell, 1995). Results of multiple hietgical regression analyses revealed
positive implicit associations were associated wdlch of the three alcohol use
variables measured (e.g., quantity of use in tis¢ @ days, frequency of drinking

episodes in the past 30 days, and maximum numlanrdds consumed on a single



day in the past 30 days). These relations werdeaviafter controlling for the
variance explained by expectancy measures and tmaockd)variables. In contrast,
negative associations were not related to drinkumgomes, and alcohol-related
problems over the past three years were not assdaiath either of the positive or
negative implicit measures.

In additional research employing IAT approach, Heulnd Wiers (2006)
studied alcohol-related associations in 96 Dutdlege student drinkers. Alcohol use
was again assessed using the Timeline Follow-batkad in which participants were
asked to report the amount of alcohol they consueaett day for the past week.
These researchers used IATs to measure impliaiisaf@nd sedating associations.
Multiple hierarchical regression analyses reveatgalicit arousal associations were
significantly associated with past-week alcohol ween other variables, including
sex and expectancies, were taken into accourthidrstudy, implicit positive
associations approached significance. Of the uanmplicit scores obtained, only
implicit sedation associations significantly rethte alcohol problems. Additionally,
implicit negative associations did not differergi@mong different levels of drinking.
These findings are similar to previous findingshis area (Jajodia & Earleywine,
2003) and support the measurement of implicit aafoas in addition to
expectancies. The importance of assessing areMpattancies was illustrated as
both arousal implicit associations and arousal etgmeies were related to current use,
while sedation implicit associations were assodiategh current alcohol problems.

In other work using word association tasks as nreasaf implicit

associations, Stacy and others (1996) assesseititnope- and outcome-behavior



associations so the predictive utility of implialcohol and marijuana associations
could be determined. In this study, the reseascimstructed 143 American
alternative high school students (41.6% Hispamaytite the first word they thought
of next to a variety of printed words, some of wiwere alcohol or marijuana cues
(ex. draft, pot) and some that were neutral (epilpuThe researchers also assessed
outcome-behavior associations by asking particgptmtist a behavior that they
associated with particular states, such as beiagead and sociable. Combined, these
measures of implicit substance-related cognitiegsifscantly related to past alcohol
use in this adolescent sample. Additional worlSacy (1997) showed implicit
alcohol-related memory associations in 342 predately Asian-American college
students, again measured by cue- and outcome-loelagdociations, were predictive
of prospective alcohol use (one-month later) evitar aontrolling for past use.

In their examination of implicit alcohol associatgand expectancies in 314
college students, Palfai and Wood (2001) utilizedbad association task which had
been used in previous research (Stacy, 1997) tsune@ositive implicit associations.
In this task, individuals were presented with adisphrases that indicated positive
outcomes (e.qg., “feeling relaxed”) and were indgddo write down the two behaviors
they immediately associated with the outcomes.pBeses were coded to indicate
whether participants associated alcohol with th&tp@ outcomes. These researchers
found positive implicit associations and positivpectancies significantly related to
past-year alcohol involvement in terms of frequeany quantity of use, heavy use,
and alcohol problems, when sex was controlled thieuy exploration of an interaction

effect between implicit associations and expectsidicated that positive implicit



associations moderated the relationship betweeactapcies and frequency of
alcohol use. Specifically, expectancies were nstn@ngly associated with use for
individuals with stronger positive implicit assomoms.

Support for the utility of assessing implicit aloblassociations was further
provided by Lindgren and others, who in 2012 adstéred several different alcohol-
related IATs to undergraduate college studentse réhge of alcohol associations
measured included approach-avoidance, excitemepe, stress drinking, drinking
identity, and a control IAT which measured assaomiest between alcohol and
theoretically unrelated stimuli. Results showesl AT to be a valid measure of
implicit alcohol associations with drinking idemtitalcohol excitement, and alcohol
approach showing stronger relations with drinkiexgels after expectancies were
accounted for (2012).

Integrating Implicit and Explicit Cognitive Processes: Toward A Dual Process
Approach

Collectively, findings provide support for the ttilof assessing both implicit
associations and expectancies given observed sea$i®nal and prospective relations
with alcohol and other drug outcomes (see also $\8eBtacy, 2010). While these
processes do not necessarily conflict, Houben ared/gtate “the more implicit
impulsive system and the more explicit reflectiystem trigger simultaneous,
conflicting signals, but ultimately, behavioral d@ons are determined by the relative
strengths of impulsive and reflective processeshabstronger processes gain
advantage over weaker ones” (2009, p. 626). Ordehtibat can accommodate the

joint contribution of implicit associations and @qgtancies on behavior such as



alcohol involvement is the dual process approatta¢s & Deutsch, 2004; see also
Wiers et al., 2010). Although a comprehensive eration of the numerous
components of the dual process model is beyondadbgee of this study (see Wiers et
al. 2007), the integration of implicit and explipitocesses herein, with consideration
of the influence of executive functions, is coramstwith the major tenet of the model.
Thus, the dual process model of addictions sersesguide for the current study.
Neuropsychological Functioning: Executive Functiomg and the Dual Process
Model

Executive functioning refers to a group of higheder abilities mediated by
the prefrontal lobe that are integral to behavegulation, including attention,
planning, abstraction, cognitive flexibility, worlg memory, and inhibition (Crews &
Boettiger, 2009; Giancola & Tarter, 1999). Coreistwith the dual process approach,
a number of recent studies have examined the miaiggrale of executive functions
for relations between implicit associations andestancies and a number dependent
variables, such as alcohol use (Grenard et al8;2006fmann, Gshwendner, Friese,
Wiers, & Schmitt, 2008; Houben & Wiers, 2009; Thetal., 2008; Wiers, Beckers,
Houben, & Hofmann, 2009). As noted by Wiers arat$i2010) and detailed
subsequently, across multiple measures of execfuthationing and with implicit
associations measured via “first word associati@amsl' IAT approaches, support for a
moderating role of executive functioning has beleseoved. The current study will
consider performance in multiple areas of executimetioning with specific attention
given to working memory and inhibition abilities #hese executive abilities are

particularly relevant to decisions surrounding hldause (Crews & Boettiger, 2009).



Working memory. Mediated by the dorsolateral prefrontal cortegrking
memory abilities “hold information in an activatsthte for a short period of time...in
order to make it available for further processmgnipulation and updating by higher
cognitive processes” (Piechatzek et al., 20095f).6 Working memory has been
described as the executive ability of directingatibn among distracting information
(Engle, 2002). In the context of the dual procggsroach to understanding health
behaviors, it follows that working memory abiliti@®uld impact one’s ability to use
effortful processing in the presence of varioussgisech as those involving alcohol
(Hofmann et al., 2009), As detailed subsequentigent research consistent with the
dual process model has examined the influence exfgive abilities on relations
between alcohol cognitions and alcohol involvemeiith specific attention given to
the domain of working memory abilities. Findingsrh this research provide
important initial support for the dual process manfeaddiction in that working
memory ability, an important executive ability Haesen shown to moderate relations
between alcohol cognitions on alcohol involvement.

For example, in their work exploring the moderatialg of working memory
abilities on implicit alcohol associations, Grenara! others (2008) studied relations
among working memory ability, drug associationg] anbstance use in 145
predominately Latino (69.7%) alternative high sdretadents in the United States.
These researchers utilized the Subject-OrderediRgifmask (Petrides & Milner,
1982) to assess working memory and assessed itgggociations with various word
association tasks. Consistent with their hypothabey found that individuals with

low working memory abilities demonstrated stronggations between implicit

10



substance-related associations and substance @meht, namely, alcohol and
tobacco, than those with higher working memoryiaéd. These researchers did not
assess expectancies, and as noted previouslyinmhligled students from an
alternative high school. These characteristiaghefstudy limit our understanding of
the moderating role of working memory ability oca@hol expectancies as well as our
ability to generalize the findings to other, higfignctioning populations.

In additional work examining the influence of wargimemory abilities in
conjunction with implicit and explicit cognitive pcesses, Thush et al. (2008)
examined working memory ability and alcohol asstomiess and expectancies as
predictors of alcohol involvement in a sample ofy®8ng Dutch adolescent
vocational school students. These participante war average, 16 years of ag®(
=1.3). These researchers assessed implicit dleskociations using three unipolar
IATs (positive reinforcement vs. neutral, negatigamforcement vs. neutral, and
negative associations vs. neutral) and assessedtaxgies with a questionnaire
derived directly from their IATs. Additionally, piEcipants were given the Subject-
Ordered Pointing Task as a measure of working memoitity. Three hierarchical
regression models were examined (one each fornyp®sédinforcement, negative
reinforcement, and negative associations). Thenehon positive reinforcement
associations (i.e., positive arousal) approachguifstance. Follow-up analyses
showed a significant interaction effect betweenkiay memory abilities and arousal
associations without the presence of main effeSggecifically, positive reinforcement
(e.g. arousal) associations predicted prospectoahal involvement one month later

for individuals with low working memory abilitiesyhile individuals with higher
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working memory abilities showed stronger relatibesveen arousal expectancies and
prospective drinking. Additionally, positive remrtement (e.g. arousal) expectancies
were more predictive of alcohol involvement foriinduals with high working
memory abilities. These findings are consistetih@idual process model as they
suggest that individuals with high working memobyliies utilized more explicit
cognitive deliberation for drinking behavior, whtleose with low working memory
abilities were influenced more by implicit or autatic processes.

Inhibition. In addition to working memory abilities, anotheeeutive
function that has received some recent attentigdhardual process literature is
inhibition. In terms of human behavior, inhibitiabilities mitigate impulsivity, a
pattern of responding to environmental stimuli defl as “an inability to wait, a
tendency to act without forethought, insensititdyconsequences, and an inability to
inhibit inappropriate behaviors” (Reynolds, OrtegrgrRichards, & de Wit, 2006, p.
306; see also Crews & Boettiger, 2009; Dick eR@ll0; Dougherty, Mathias, Marsh,
& Jagar, 2005; Lawrence, Luty, Bogdan, Sahakiagl&k, 2009). The present study
will focus on laboratory-based measures of imputisiwhich unlike questionnaire-
based measures, do not require self-awarenessdRlsyat al. 2006). Specifically,
the current study will focus on pre-potent respankéition, which is the “ability to
inhibit an already initiated response” (Dougheityle 2005 p. 83) and is
hypothesized as especially relevant to counterg¢hia influence of automatic
processes (Houben & Wiers, 2009). To date, rekear¢he moderating effect of
response inhibition on implicit alcohol associaion college students is limited to a

single study which took place in the Netherlandsubtn & Wiers, 2009). These
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researchers conducted hierarchical multiple regresmalyses with a summary score
of alcohol use and related problems as the depéndenble. Implicit arousal and
positive alcohol associations were assessed usihg, nd response inhibition (e.g.,
the ability to inhibit or stop a response) was miead with the Stroop test. Significant
interaction effects between the arousal IAT andtpaslAT with Stroop scores were
observed. These scores were probed with simpbe €lnalyses to reveal that, again
consistent with a dual process approach, strongitidn abilities moderated the

effect of implicit alcohol associations. Specifigaindividuals with higher inhibition
abilities did not demonstrate significant relatidretween positive and arousal implicit
associations and alcohol involvement. Howevernyiddals with lower inhibition
abilities demonstrated significant relations betmv#ese implicit associations and
alcohol involvement.

As noted, these and prior findings provide prongsmitial support for dual
process cognitive models of alcohol use. Howethey are limited in terms of lack of
replication and extension to other populationsr éxample, in the area of working
memory abilities, the two studies to date have lmeenlucted with small samples of
U.S. and Dutch adolescents (Grenard et al., 2008sH et al., 2008). In regards to
the moderating effect of inhibition abilities onpfitit associations, to our knowledge,
only one study has been conducted which used ehBatmple and did not include the
assessment of alcohol expectancies. Accordingti, thee current study, we sought to
replicate and extend existing research findingbénarea of executive functioning,
implicit and explicit alcohol cognitions, and al@lnvolvement. We extended

previous work to determine whether findings in tisa generalize to a sample of
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American college students, a population known tathésk for alcohol-related
problems (Hingson et al., 2009; Perkins, 2002)thvihis study we also assessed
multiple measures of executive functioning, allogvfor greater delineation of the
executive abilities that serve as moderators.dttteon, this study was the first study
to our knowledge to examine relations between itibibabilities and alcohol
expectancies.

Major Hypotheses

Hypothesis 1A: Working memory and implicit arousalassociations.We
hypothesized that working memory abilities wouldderate relations between
implicit arousal associations and alcohol involvemdt was expected that the nature
of this relationship would be such that individuaigh strong working memory
abilities would show weaker relations between asbumsplicit associations and
alcohol involvement.

Hypothesis 1B: Working memory and explicit arousakexpectancies.We
hypothesized that working memory abilities woulddaate relations between arousal
expectancies and alcohol involvement. Specifi¢ailywas hypothesized that
individuals who possessed strong working memorljtesi would exhibit stronger
relations between arousal expectancies and alooyalvement.

Hypothesis 2A: Inhibition and implicit arousal as®ciations. It was
hypothesized that inhibition ability would moderadéations between arousal implicit
associations and alcohol involvement such thawiddals with strong inhibition
abilities would show weaker relations between ambumsplicit associations and

alcohol involvement.
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Hypothesis 2B: Inhibition and explicit arousal exgctancies.The
moderating role of inhibition on arousal expectasavas also investigated. It was
hypothesized that individuals with strong inhibitiabilities would display stronger
relations between arousal expectancies and aloohalvement, as strong inhibition
abilities would allow these individuals greater ogdpnities to utilize deliberate,
conscious reasons for using alcohol.

Hypothesis 3A: Working memory and implicit relaxation associations.
We hypothesized that working memory abilities womldderate relations between
implicit relaxation associations and alcohol invatvent. The nature of this
relationship was expected to be such that indivglwéh strong working memory
abilities would show weaker relations between rafex implicit associations and
alcohol involvement.

Hypothesis 3B: Working memory and explicit relaxaton expectancies.
We hypothesized that that working memory abilit\exsild moderate relations
between relaxation expectancies and alcohol invoérg, such that individuals with
strong working memory abilities would show strongdations between relaxation
expectancies and alcohol involvement.

Hypothesis 4A: Inhibition and implicit relaxation associations.It was
hypothesized that inhibition abilities would modereelations between relaxation
implicit associations and alcohol involvement, stigdt individuals with strong
inhibition abilities would show weaker relationdween relaxation implicit

associations and alcohol involvement.
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Hypothesis 4B: Inhibition and explicit relaxation expectancies.It was
hypothesized that individuals with strong inhibitiabilities would display stronger
relations between relaxation expectancies and algowolvement, as strong
inhibition abilities would allow these individualgeater opportunities to utilize

deliberate, conscious reasons for using alcohol.
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CHAPTER 3

METHODOLOGY

Sample and Recruitment

Data were collected from 273 participants duringghring and fall semesters
of 2011. Three participants were removed from asesdypecause they did not meet
age inclusion criteria (18 — 25), did not provitieit age, or failed to complete all
assessments. Sixteen participants indicatedhibgithad never consumed alcohol and
were excluded. Of the remaining 254 individua&y&ported having a formal
diagnosis of Attention Deficit Hyperactivity Dis@dand were excluded. In the
remaining sample of 218 participants, 13 reportadseory of head injury that resulted
in loss of consciousness for at least 15 minutesware excluded from analysis,
resulting in a final sample of 205 participantheTinal sample was on average 19.0
years old D= 1.1) and were mostly female € 150, 73.2%). The majority of
participants were freshmen € 113, 55.1%), followed by sophomoresH 36,

17.6%), juniorsif = 34, 16.6%) and seniore € 22, 10.7%). Most participants were
white (0= 162, 79.8%), followed by othen € 16, 7.9%), more than one/mixeu=

12, 5.9%), blackn(= 9, 4.4%), and Asiam(= 4, 2.0%). Two participants did not
indicate their race. There were 28 (13.7%) Hispdatino participants. There was a
greater percentage of female and Hispanic studeioisr sample compared to the URI
student body in the fall of 2010, which compris&d836 female and 6.4%

Hispanic/Latino undergraduate students.
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Students were first informed of the opportunityptuticipate with a verbal in-
class announcement when they were invited to paate in a study on college student
health behaviors. The focus on alcohol-relatedhitmns and behaviors was not
announced during this initial invitation in orderrhinimize sampling bias. However,
the focus on alcohol cognitions and involvement veagewed in the consent process
so informed consent could be obtained. After nengipermission from class
instructors and teaching assistants, project ateghded numerous lectures and
recitations, describing the study and passing af@usign-up sheet. Interested
students were invited to reserve a one-time, 6Q4taiappointment with a member of
the research team to complete study-related assessmCourse instructors offered
extra class credit for participation. As an aduhl incentive for participation, we
applied for and were awarded an Enhancement ofuatadResearch and Awards
Grant of $1,000 so we could offer participants ande to win one of 100 gift cards
valued at $10 to purchase music. The day befarke appointment, study staff sent
each participant a reminder phone call and email.

Procedure

Participants first provided informed consent (ApgigrA). Signed consent
forms were stored separately from study-related dat all results remained
anonymous. Prompts for participants to put faneirtbest effort and for staff to
check for missing data were used to minimize thewrhof missing or invalid data
(Appendix B). After signing the consent form, papants completed three
neuropsychological tests of executive abilitieg.(d-etter-Number Sequencing Task,

Subject-Ordered Pointing Task, and Stroop Teshle drder of administration of these
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tests were randomized using an on-line randomizgdrogram
(http://'www.randomizer.org/ Participants then completed arousal and reil@axat
implicit association tasks in counterbalanced ard®e then administered a
guestionnaire assessing alcohol expectancies., Nasticipants completed
assessments regarding their alcohol use for theque 30 days and experience of
alcohol-related problems over the previous yeanalfy, participants provided
demographic information. Upon completion of thassessments, participants were
debriefed (Appendix C) and their questions answeteadddition, participants were
given the opportunity to be entered into a draworgone of 100 iTunes gift cards
valued at $10 each that could be used to purchasemThe total time required for
completion of assessments was approximately 50tesnuAt the end of each
semester, a partial drawing was conducted for iftheads and winners were
informed by telephone or e-mail of how they coulckpp their gift cards.

In addition to the primary investigator, assistanith data collection was
provided by a total of ten undergraduate reseassisi@nts (four in the spring
semester and six in the fall semester) who recei@search experience in exchange
for course credit. Prior to beginning work on #tedy, all individuals completed a
certification course on research with human subjgabugh the Institutional Review
Board. The first several weeks of each semester devoted to training and
practicing standardized administration of measaresstudy-related procedures.

Individual and group supervision was provided tigtwaut the semester.
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Measures

Demographics. Participants provided demographic information oe, agx,
race, ethnicity, class, GPA, and residential stédyppendix D1). Family history of
alcohol problems and level of education obtaine@dgh parent were assessed as
were history of treatment for alcohol-related pesbs, traumatic brain injury with loss
of consciousness lasting 15 minutes or longer,aaydformal diagnosis of
ADD/ADHD.

Alcohol use. Alcohol use was assessed with Timeline Follow-baekhod,
considered the most reliable and valid approaahieassessing alcohol consumption
(Sobell & Sobell, 1995; Sobell, Sobell, KlajneryBa & Basian, 1986). Participants
were asked to indicate the number of drinks theysamed each day for the past 30
days using a calendar format (Appendix D2). Thneéators of alcohol use were
derived, including average weekly number of drimkenber of gender-specific heavy
drinking episodes in the previous 30 days (defi@ae& or more drinks on one
occasion for a male, and 4 of more drinks on ormasion for a female), and
maximum number of drinks on one occasion duringptieeious 30 days. Assessing
alcohol use with the Timeline Follow-back with @ge students across the spectrum
of drinking levels has proven reliable, with testest reliability values ranging from
.70 to .96 across the different categories of dinigpkevels (e.g., abstinent, light,
moderate, and heavy drinking days; Sobell et 8B6).

Alcohol problems. Alcohol-related problems were assessed usingtie
Young Adult Alcohol Consequences Questionnaire @qujix D3; B-YAACQ;

Kahler, Strong, & Read, 2005). The B-YAACQ is ain questionnaire with a
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dichotomous response format that assesses the taogel of alcohol-related
problems experienced by college students in theique year. A sample item is “I
have passed out from drinking.” Response optiom®woded so that 0 = “no” and 1
="“yes.” The B-YAACQ was previously shown to be tlig correlated with the
original YAACQ (r = .95) with an internal consistency value of alph&3 (Kahler et
al., 2005). The YAACQ, in turn, has previously deratrated concurrent validity
values ranging from = .68 tor = .85 with test-retest reliability (time interval b
week) of .86 (Read, Merrill, Kahler, & Strong, 2Q0A single score was calculated
by summing responses across all items with highkreg indicating greater problems.
Coefficient alpha for our sample was .82.

Implicit alcohol associations Participants completed two IATs. The first
IAT (hereafter referred to as the arousal IAT) waa bipolar format to assess
positive/arousal vs. negative/sedation implicitbasstions. Participants also
completed a unipolar IAT to assess positive/sedatnplicit associations with alcohol
(herein referred to as the relaxation IAT). Iresiew of the psychometric properties
of IATs, Schnabel, Asendorpf, & Greenwald (200§)ar: an average internal
consistency reliability value of .70 to .90, with average test-retest reliability value
of .56. Previous findings support the presenagisidfriminant validity with relatively
low correlation between IATs and corresponding iExpineasuresr§ = .24 and .37).
Results of recent research comparing several al¢aiis within a single study,
including a control IAT in which alcohol stimuli wacategorized along with stimuli
unrelated to drinking, provided evidence for cogegit and discriminant validity of

the IAT in alcohol research (Lindgren et al., 2012)
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Selection of IAT stimuliWords selected for the arousal and relaxation IATs
were based on previous research (Fromme, et &3; X®ouben, Nosek, & Wiers,
2010; Kushner, Sher, Wood, & Wood, 1994; Martinil&avine, Musty, Perrine, &
Swift, 1993; Rather, Goldman, Roehrich, & Brannit®92; Thush et al., 2008) and
chosen in consultation with other researchers (RMWers & T. Janssen, personal
communication, March 6, 2011). In addition, we aactéd pilot testing of potential
words for the implicit tasks by obtaining word regs from 25 undergraduate students.
We presented these individuals with 44 words (sggefidix E) and asked them to
rate their positive or negative associations webheword. We also asked these
individuals to rate their sedating or arousing aggens with each word. We
instructed individuals to “Please read and ratd eaard carefully but quickly, not
spending too much time on any single word. If go& unsure of the meaning of any
word, please place a question mark next to the woddmove on to the next word.”
Based on the results of these word ratings an@wewf stimuli used in previous
research, we selected talkative, funny, happyteacconfident, and brave to serve as
the positive/arousing stimuli for the arousal IANegative/sedating stimuli for the
arousal IAT included withdrawn, miserable, sad,rdeped, sick, and down.
Positive/sedating stimuli for the relaxation IATcinded relaxed, calm, peaceful,
tranquil, carefree, and comfortable. Neutral stirfar the relaxation IAT included
average, normal, general, ordinary, typical, angausAlcohol stimuli included beer,
wine, liquor, vodka, tequila, and rum, whereas atmohol stimuli were soda, water,

milk, coffee, tea, and Gatorade.
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The format of the IATs was identical to those userklated research (Houben
& Wiers, 2009). Each IAT consisted of seven bloakd took approximately 5
minutes to complete. For the arousal IAT, thet tinsee blocks were practice blocks.
During the first practice block, participants weaisked to categorize alcohol and non-
alcohol words. A word representing the target shirfe.g., beer, Gatorade) appeared
at the center of the screen, with the label “Alddlappearing on the top left of the
screen and the word “Not Alcohol” appearing onttheright. Participants were
instructed to press the “Q” key if the word thapegred in the center of the screen
belonged to the category on the left, and to pitessSP” key if the word belonged to
the category on the right. During the second pradilock, participants were asked to
categorize attribute words (e.qg., talkative, withein). Here, the label on the top left
of the screen was “Arousal” while the label on tibye right of the screen was
“Sedation.” During the third practice block, targed attribute labels were combined
such that “Alcohol or Arousal” appeared on the lefpof the screen, while “Not
Alcohol or Sedation” appeared on the top righthef $creen. Participants were
presented with words representing alcohol and hoohal stimuli, as well as arousing
and sedating words, and asked to press the “Qfifkbg word belonged to either the
Alcohol or Arousal categories. Similarly, they weasked to press the “P” key if the
word belonged to either the Not Alcohol or Sedatiategories. The fourth block
comprised 48 trials and was the first test blotke format of this block was the same
as the third block. The fifth block was a practideck similar to the first block,
except here the location of the target categores mgversed. For example, if the

participant was previously presented with “Alcohoti the top left of the screen and
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“Not Alcohol” on the top right of the screen, thdseations would be reversed. The
sixth block was also a practice block in which téuget and attribute categories were
once again combined, and participants were askedtégorize words that appeared in
the center of the screen. For example, “Not Al¢am@rousal” would appear on the
top left of the screen, and “Alcohol or Sedatiorduld appear on the top right of the
screen. Participants were instructed to pressQhéey if the word belonged to
either the Not Alcohol or Arousal categories, optess the “P” key if the word
belonged to either the Alcohol or Sedation categgoriThe seventh and final block
was a test block constructed in the same way ax Isi@. Each practice block
consisted of 24 trials while the two test blockagisted of 48 trials each. Errors
resulted in a red “X” appearing in the center & #ereen, with a two-second delay
before the trial was repeated. The location oftéingets was counterbalanced to

correct any left or right preference.

The D-score derived from the IAT is a measure efdtiference in response
times between the compatible and incompatible coatluins, such that higher scores
indicate faster reaction times for alcohol/arowsal not alcohol/sedating
combinations, compared to alcohol/sedating andlooihol/arousing combinations.
The procedures used for the relaxation IAT wastidahto the arousal IAT, except
the categories that appeared at the top of thesavere “Relaxation” and “Neutral,”
with words such as peaceful or average appearititeicenter of the screen. Internal
consistency among the practice and test combinatmrks was .69 for the arousal

IAT and .64 for the relaxation IAT.

24



Explicit alcohol expectanciesArousing and sedating alcohol expectancies
were assessed using explicit versions of the I1&®dasistent with previous work in
this area (Thush et al., 2008). Specifically, pesiarousing items were derived from
the arousal IAT and positive/sedating expectarem# were derived from the
relaxation IAT (Appendix D4). Sample items includdcohol makes me feel
energetic” and “Alcohol helps me feel relaxed.” sRense options range from 0 =
“strongly disagree” to 4 “strongly agree.” Coeiféints alpha were .87 and .82 for the
arousal and relaxation expectancy scales, respéctiv
Executive Functions Measures

Inhibition. Response inhibition was assessed using computerezswn of
the reliable and well-validated Stroop Color andrivdest (Stroop, 1935; Golden,
1978). The Stroop test measures the ability tdoihan automatic response, making it
an appropriate test of prepotent response inhibfoo the current study. In the
practice block, participants were presented withisgls (e.g., “%%%%”", “&&&&”,
====", and "####") over 48 trials. The symbappeared in different colors (e.qg.,
blue, green, yellow, red), and participants wekeddo indicate the color of the
symbols by selecting appropriate response keys‘t:dor blue, “F” for green, “J”
for yellow, and “i” for red). In the test bloclkhe words “red,” “green,” “blue,” and
“yellow” appeared on the screen. This block ineld@4 congruent trials (e.g., “red”
is printed in the color red) and 24 incongrueral$rie.g., “blue” is printed in the color
yellow) presented in random order. Participanteevasked to indicate the color the
words appeared in, requiring them to inhibit theoeatic tendency of reading the

printed word during incongruent trials. In prevsowork, test-retest reliabilities
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ranged from .73 to .86 for the various portionshaf test administered in the original
format with time intervals ranging from 1 minuteup to 10 days. A single score was
calculated to measure inhibition abilities by sabting the number of errors on
incompatible trials from the number of errors ompatible trials. Thus, higher levels
on this measure indicate greater inhibition ahility

Working memory. Working memory abilities were assessed using theet-e
Number (L-N) Sequencing subtest of the WechslerltAldtelligence Scale — Fourth
Edition (WAIS-IV; Wechsler, 2008) and the Subjeatdéred Pointing Task (SOPT;
Petrides & Milner, 1982). The L-N subtest has bgleown to be correlated with most
of the indices drawn from the SOPT, the measurearking memory ability
previously used in this area (e.g., Grenard eR80D8; Thush et al., 2008) and the
tasks were found to measure the same componerdgr&fng memory, namely, the
ability to temporarily store, monitor, and retrieméormation (Pukrop et al., 2003). In
the L-N Task, participants were read a string ahbars and letters and were asked to
repeat the numbers first, in ascending order, ¥adld by the letters, in alphabetical
order (Appendix D5). In previous work, the intdroansistency values for L-N
Sequencing subtest were alpha = .90 for individagéd 18-19 and alpha = .85 for
individuals aged 20-24 (Wechsler, 2008). The tesdst reliability coefficient for the
test wag = .83 for individuals aged 16-29 (average testgietime interval was 22
days).

In the computerized SOPT, participants were askesglect one of multiple
images that appear on the screen. The placemémt ahages then changed and the

participants were asked to select another imageneeiously selected. An error
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occurred when a participant selected the same immage than once within a trial. In
previous work, the SOPT has demonstrated stroegniak reliability when overall
error scores are tabulated across trials, withregsst reliability ofr = .82 over a
mean of 42.7 days (Ross, Hanouskova, Giarla, Calh@d ucker, 2007). In the
current study, a score was calculated for this omedsy summing the number of
correct responses across the three trials, thirehggores reflect greater working
memory ability. Coefficient alpha for our samplethe SOPT was .81. Due to the
low correlation of only = .13 between scores on L-N Task and the SOPTe thes
scores could not be combined to create a singkxinflworking memory ability. The
L-N Task was selected as the measure of workingangfor the current study
because it has demonstrated strong reliabilityevihidving a relatively higher ceiling

than the SOPT.
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CHAPTER 4

FINDINGS

Preliminary Data Analysis

Univariate statistics. Prior to testing the major hypotheses, prelimirdata
analysis was conducted to determine whether thexgsttons underlying the
inferential statistics to be used were met (Harl2@05). Univariate analyses were
conducted to examine the data for implausible grassible responses and to
determine whether the assumption of normality (algewness values < |2.0| and
kurtosis values < |4.0|) were met for the distidoubf scores of the variables. With
the final sample of 205 participants included ie #malysis, none of the measured
variables displayed problems with normality.

Bivariate correlations. Bivariate correlations were examined to deteet th
presence of collinearity among independent vargaple .85-90) so, if present, the
issue could be resolved by either removing onéefcbllinear variables or combining
them (Harlow, 2005; Hatcher, 1994; Tabachnick &Hicd2001). Examination of
bivariate correlations among exogenous variablésdt indicate collinearity with
values ranging from .00 to .58 (Table 1).

Missing data. As previously noted, one participant did not previter age
and was excluded from the final sample. Basednoadministrative error, L-N
Sequencing was missing for one individual. Theas wne individual missing a value
on the Stroop Interference Test. Individuals witissing values on any of the
variables being analyzed were omitted from thatysmawhich resulted in between 4-

5 participants being excluded from any major analy8Vith 205 participants, this
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means between 2.0% and 2.4% of participants wengped from various analyses

due to missing data. There were 11 participanis wére missing 1-2 of the 30

values on the timeline follow-back questionnaiBecause this measure was needed to
construct three of the four indicators for our tatdependent variable, any missing
values on this questionnaire would have excludetiggzants from all analyses. To
avoid losing all data from these individuals, thesssing drinking days were

estimated by averaging how much participants doanthe same day of the week for
the rest of the month. For example, for a paréiotpvho did not report how much

they drank on a particular Saturday but reportéukdrg 2, 0, 3, and 5 drinks on other
Saturdays, a value of 2.5 was assumed for the myiSsturday.

Alcohol use and problemsOn average, female participants drank 4.5
standard drinks per weeBD = 5.2) while males drank 7.8D=7.2). The maximum
number of drinks on one day in the past 30 dayetmale participants was 4.8 =
4.1) and for males it was 8.3D= 6.1). Female participants had on average 2.5
heavy drinking days in the previous 30 da$® € 3.4), defined as having four or
more drinks on a single day. For male participahtsre was an average of 3.2 heavy
drinking days D= 3.1) in the previous 30 days, defined as haviveydér more
drinks on a single day. In terms of alcohol-redgpeoblems, 89% of female
participants reported experiencing at least onblpro in the previous 12 months,
with the most common problems being “I have hadrgover (headache, sick
stomach) the morning after drinking £ 114, 76%), “While drinking, | have said or
done embarrassing thingsi € 97, 64.7%), and “I have felt very sick to myrs&ch

or thrown up after drinking”n(= 83, 55.3%). Fully 96% of male participants repdr
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experiencing at least one alcohol-related problethé previous 12 months. The
three most common reported problems for males tinereame as those reported by
females and included “I have had a hangover (hémjaick stomach) the morning
after drinking” o = 41, 74.6%), “I have felt very sick to my stomamtthrown up
after drinking” f = 39, 70.9%), and “While drinking, | have saiddame
embarrassing thingsh(= 36, 64.5%).

Model Specification

Confirmatory factor analysis. Confirmatory factor analysis (CFA) was
conducted for the alcohol involvement latent vadaab ensure adequate construct
measurement using multiple indices of model fitjuding the Non-Normed Fit Index
(NNFI), Comparative Fit Index (CFI), and Root Meaguare Error of Approximation
(RMSEA,; Hatcher, 1994).

Indications that the model is a good fit with tregadinclude minimal values of
>.9 for NNFI and CFI and <.10 for RMSEA (Hatche®94; Kline, 2005). The latent
construct of alcohol involvement was estimated hiiee indicators of alcohol use
(e.g., average weekly number of drinks, frequerfdyeavy drinking episodes, and
peak number of drinks) and one indicator of alcaletdted problems. Initial CFA
results for the alcohol involvement factor gengrdisplayed acceptable fi?(2, N =
205) = 14.56p < .001, CFI = .98, NNFI = .94. RMSEA was above #tceptable
limit with a value of .18. However, fitting the mel to the data resulted in a negative
variance for number of typical drinks per weekjrapossible solution known as a
“Heywood case” (Kline, 2005, p. 114). This problaeras corrected by computing log

transformations of the each of the four indicatafralcohol involvement. Results of
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the corrected model displayed improvedsffit2, N = 205) = 7.81p < .05, CFI = .99,
NNFI =.98. The RMSEA was reduced but remainedattd with a value of .12.
We decided to retain this model given the accepthvels of fit across most indices.
Structural equation models. In order to test our substantive hypotheses, we
estimated four structural equation models usingimarn likelihood estimation that
incorporated both measured (manifest) and unmeadglatent) variables. In Model 1,
we examined the moderating effects of working menadnilities on arousal
associations as predictors of alcohol involveménanifest exogenous variables were
covaried and included sex as a covariate due toijgatied sex differences on alcohol
outcomes, working memory, arousal implicit assoora, and arousal expectancies.
In order to test for the hypothesized moderatirfigotfof working memory abilities on
implicit associations and expectancies, two add#ionanifest variables were
included in the model: one reflecting the interactbetween working memory and
arousal implicit associations (Hypothesis 1A), #mel other reflecting the interaction
between working memory and arousal expectanciepdtigsis 1B). As
recommended (Aiken & West, 1991), prior to multglively creating interaction
terms, the variables comprising the interactiomterere centered (Mean = 0) to
reduce multi-collinearity. Model 2 was constructede almost identical to Model 1
with inhibition taking the place of working memoryhus, the interaction terms
represented the interactions between inhibitionandsal implicit associations
(Hypothesis 2A), as well as the interaction betwadrbition and arousal
expectancies (Hypothesis 2B). In Model 3, we mediModel 1 to examine

relaxation associations in place of arousal assoom Interaction terms were created

31



to detect interactions between working memory atakation implicit associations
(Hypothesis 3A), as well as interactions betweerkimg memory and relaxation
expectancies (Hypothesis 3B). Model 4 was ned#dwtical to Model 3, except
working memory was replaced with inhibition to d#tmteractions between
inhibition and relaxation implicit associations (pbthesis 4A) and between inhibition
and relaxation expectancies (Hypothesis 4B).

The major study-related analyses involved testatefactions between
cognitive and neuropsychological variables. Speadify, working memory abilities
were expected to interact with arousal impliciteasations to predict current alcohol
involvement (Hypothesis 1A). Initial support foighhypothesis would be indicated by
a significant path between the interaction terrwofking memory and implicit
associations and alcohol involvement. If the imt#ion path was significant, the
presence of moderation of working memory abilitysveaplored using simple slope
analysis (Aiken & West, 1991). For example, oneo$simple slope analyses would
probe our hypothesized significant interaction kestwworking memory abilities and
implicit associations to predict our dependentatale (alcohol involvement). In order
to accomplish this, we chose three levels of waykimemory abilities for comparison,
including its mean, one standard deviation belewriean, and one standard deviation
above its mean. The three resulting simple regressjuations would reflect the
regression of alcohol involvement onto implicit@sations at varying levels of
working memory. These simple regression equatiamdd be plotted to illustrate
whether the regression of alcohol involvement oplicit associations differs as a

function of working memory levels, which would s@ppour hypothesis of the
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moderation of working memory abilities. Each of tlemaining hypotheses was
tested in the same manner.
Tests of Study Hypotheses

Hypotheses 1A and 1B: Arousal associations and warlg memory. In
Model 1 (see Figure 1), we examined relations betweorking memory abilities,
arousal implicit alcohol associations, arousal eiguecies and alcohol involvement.
Results indicated good fit?(20, N = 205) = 37.60p < .01, CFIl = .98, NNFI = .95,
and RMSEA = .07. After controlling for correlat®among exogenous variables (see
Table 1), main effects of seg € .22,p < .01) and arousal expectancigs=(.34,p <
.001) on alcohol involvement were observed, suahriales and individuals reporting
stronger arousal expectancies reported signifigdmgiher levels of alcohol
involvement. In contrast to expectations, a méece of arousal implicit associations
on alcohol involvement was not observed. Significateractions were not observed
between working memory and arousal implicit asgama, or between working
memory and arousal expectancies. Thus, suppokypotheses 1A and 1B was not
obtained. Examination ¢¥ indicated that 16% of the variance in alcohol
involvement was explained in this model.

Hypotheses 2A and 2B: Arousal associations and irthtion. In the second
model, we examined relations among inhibition &b#i, arousal implicit associations,
and arousal expectancies (Figure 2). Resultsateticgood model fit%(20, N = 205)
=52.26,p<.001, CFl = .96, NNFI = .91, and RMSEA = .09.tekfcontrolling for
correlations among exogenous variables (see Taphadin effects of sexg(= .21,p

<.01) and arousal expectancigs=(.33,p < .001) on alcohol involvement were again
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observed, such that males reported significantirdri levels of alcohol involvement
than females. In contrast to expectations, mdactsf of inhibition, arousal implicit
associations, and arousal expectancies on alcoholviement were not observed.
Significant interactions were not observed betwieaibition and arousal implicit
associations, or between inhibition and arousaéetgmcies. Thus, support for
hypotheses 2A and 2B was not obtained. Resul ifdicate that 16% of the
variance in alcohol involvement was explained y/riodel.

Hypotheses 3A and 3B: Relaxation associations andvking memory. In
the third model, we examined relations among waykiremory abilities, relaxation
implicit associations, and relaxation expectanfisdel 3). Results indicated good
model fit,x*(20,N = 205) = 30.53p > .05, CFI = .99, NNFI = .97, and RMSEA = .05.
After controlling for covariances among exogenoasables (see Table 1), main
effects for sexf = .21,p < .01) and relaxation expectancigs=(.24,p < .01) were
observed, such that male participants and thoseatialg stronger relaxation
expectancies reported greater levels of alcohaluement. In contrast to
expectations, a main effect of relaxation implagsociations on alcohol involvement
was not observed. Significant interactions wereatserved between working
memory and relaxation implicit associations, om@sn working memory and
relaxation expectancies. Thus, support for hymseRESA and 3B was not obtained.
Results of¥ indicate that 13% of the variance in alcohol ivemhent was explained
by the model.

Hypotheses 4A and 4B: Relaxation associations anchibition. In the

fourth model, we examined relations among inhibitbilities, relaxation implicit
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association, and relaxation expectancies (FigurdR@sults indicated good model fit,
v*(20,N = 205) = 36.60p < .05, CFIl = .98, NNFI = .95, and RMSEA = .06. Ré&s
of R? indicate that 14% of the variance in alcohol imephent was explained by the
model. After controlling for correlations among genous variables (see Table 1),
main effects were observed for sgx=.21,p < .01), relaxation implicit associations
(8 =.14,p < .05, one-tailed), and relaxation expectanges 28,p < .001). Male
participants reported greater levels of alcohoblmement. Additionally, as
anticipated, stronger relaxation implicit associasi and stronger relaxation
expectancies were associated with greater levedfcohol involvement. A significant
interaction effect between inhibition and relaxatimplicit associations was observed
(#=-.15,p<.05). This interaction effect was probed usimgpte slope analysis as
detailed previously (see Figure 5). At one staddgaviation below the mean of
inhibition, the main effect of implicit relaxatiassociations on alcohol involvement
was significantf = .34,p < .05). At one standard deviation above the mean of
inhibition, the main effect of implicit relaxatiassociations on alcohol involvement
was not significantq{ = -.05,p > .05). Thus, results of simple slope probing
supported the hypothesis that relations betweelidimgelaxation associations and
alcohol involvement would be moderated by inhintabilities (Hypothesis 4A).
Specifically, individuals with weaker inhibition gibes demonstrated stronger
relations between implicit associations and alcamadlvement, while individuals
with stronger inhibition abilities demonstrated wearelations between implicit

associations and alcohol involvement. In contragipectations, a main effect of
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inhibition on alcohol involvement was not observeédso in contrast to expectations,
an interaction effect between inhibition and retadtaexpectancies was not observed.
Ancillary Analyses

Arousal and relaxation associations in heavy drinkes

Given the stronger alcohol associations held byyhédankers as summarized
previously, we examined implicit arousal and retetaassociations and expectancies
with the top third heaviest drinking participantslghe moderation of
neuropsychological abilities in this group. Of theerall sample of 205 participants,
approximately one-third reported no heavy drinkepgsodes in the previous 30 days
(n=72, 35.1%) while 28.8% of participants reporte? Heavy drinking episodes in
the previous 30 days € 59). For the current analyses, participants veported 3 or
more gender-specific heavy drinking episodes imptteeious thirty days were
included 6 =74, 36.1%). We were not able to use strucemaktion modeling given
the smaller size of this sample, and so we analilzesk data using multiple
regression analyses designed to parallel the amlysed with the full sample. We
conducted four hierarchical multiple regressionlgses. In each of the regression
analyses, the dependent variable was an indexolial involvement created by
summing the standardized values on average weekipar of drinks, maximum
number of drinks in the previous 30 days, numbédrezivy drinking episodes in the
previous 30 days, and alcohol-related problemshdrfirst step of each regression,
sex and either arousal or relaxation associatiare wntered. In the second step,
interaction terms between associations and eitlogking memory or inhibition were

entered. As anticipated, results from the fingkression models indicated significant
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main effects for sex, arousal implicit associatjars arousal expectancies among the
heaviest drinkers (afi’'s < .05). The main effect for relaxation expectasci
approached significance € .053) while relaxation implicit associations diot show

a significant main effectp(> .05). There were no significant interaction efée

observed with this group of participants.
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CHAPTER 5

CONCLUSION

In the present research, we studied relations aralmogpol associations,
neuropsychological functioning, and alcohol invehant. We sought to extend prior
research to examine a broad range of implicit aqdi@t cognitions, as well as a
number of validated measures of neuropsychologicedtioning. Consistent with dual
process models of alcohol involvement, our oveliagchypothesis was that
associations between implicit and explicit cogms@nd alcohol involvement would
vary according to neuropsychological functioninge8fically, we hypothesized that
individuals with stronger inhibition and working mery abilities would show weaker
relations between arousal and relaxation implissiogiations and alcohol
involvement, while showing stronger relations bedswarousal and relaxation
expectancies and alcohol involvement. On balaswgeport for this hypothesis was
modest and limited to one of the four domains wangred. Nonetheless, the present
research extends current knowledge by incorporatialgiple types of associations
and neuropsychological domains within a single wtutile focusing on a population
of American college students. We consider ourifigd in the context of the larger
literature next.

Our finding that male participants reported higlesels of alcohol use and
problems than female participants was expectechgivadl-established relations
between gender and alcohol-involvement (Wechslee, Kuo, & Lee, 2000).
Relaxation cognitions, both implicit and expligitere also related to greater levels of

alcohol involvement. Additionally, arousal expeuties were related to increased
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alcohol involvement. That various types of alcohsdociations were directly related
to alcohol involvement, including relaxation impliassociations, relaxation
expectancies, and arousal expectancies, is comsvsiih findings from previous
research (Grenard et al., 2008; Houben & Wiers9208jodia & Earleywine, 2003;
Palfai & Wood, 2001; Thush et al., 2008; Wierslgt2002).

In contrast, arousal implicit associations weredicectly associated with
alcohol involvement in the current sample. Thtklaf direct association was also
found in a related study on positive/arousal asdgmeis (Thush et al., 2008), whereas
other studies have found arousal implicit assammatipredict concurrent (Houben &
Wiers, 2006; Houben & Wiers, 2009) and prospedfiveush et al., 2008; Wiers et al.,
2002) alcohol involvement. Consistent with relateskearch, neither of the
neuropsychological functions we measured, includihgition and working
memory, was associated with alcohol involvemergdaly (Houben & Wiers, 2009;
Thush et al., 2008).

As detailed previously, interaction effects betwédsmexecutive functions and
alcohol associations constituted the major hypabes the present study. Support
for the hypothesis that inhibition would exhibitredderating effect on relaxation
implicit associations involving alcohol was obseatvaNe found relaxation implicit
associations and expectancies independently refat@éidohol involvement, with a
significant interaction occurring between inhibitiabilities and relaxation implicit
associations. Further analysis of this interactearealed that individuals with
stronger inhibition abilities showed weaker relaidetween relaxation implicit

associations and alcohol involvement. This findinggests that individuals with
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stronger inhibition abilities are able to inhibittamatic alcohol-related associations
that are triggered in the environment which coulieowvise serve to increase alcohol
involvement. Individuals with lower inhibition dities would not be as well-
equipped to inhibit these associations once theyetivated, and thus would show
stronger relations between relaxation implicit @agstons and involvement. This is
the pattern that was observed and it is consistghtour hypothesis as well as
findings from a related study (Houben & Wiers, 200%hese findings suggest that
certain neuropsychological abilities may moderatations between alcohol
associations and alcohol involvement.

Although inhibition abilities were shown to moderaelations between
relaxation implicit associations and alcohol invatvent, this pattern did not extend to
arousal implicit associations. Support for our dtyyeses of a moderating effect of
working memory ability on either implicit assoct@is or expectancies was also not
observed. These findings are in contrast to saedqus research revealing a
moderating effect of working memory abilities onpingit alcohol associations
(Grenard et al., 2008; Thush et al., 2008). Tthese findings do not support the
view that individuals with stronger working mematilities are better able to avoid
the influence of automatic alcohol associations,du®s it support the notion that
alcohol expectancies are more predictive of driglbehavior in people with better
working memory abilities.

Comparisons among findings from the current stanty the studies we sought
to replicate and extend are limited by severaldiact Only one of the related previous

studies included both implicit associations andeexancies, as we did here (Thush et
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al., 2008). Itis notable that the researchethisstudy also observed variable
support for hypothesized interaction effects. #madly, none of their three
regression models reached significance, while tbferir four models did not. By
controlling for relations with expectancies, we doated a more conservative test of
relations between implicit associations and alcamablvement. This is in contrast to
the other studies replicated here (Grenard e2@08; Houben & Wiers, 2009). There
are also numerous differences in the measuremenbagh used across studies which
limits comparison of findings. For example, Grehand others (2008) created a word
association task to measure implicit associatibasgimply tallied whether
participants provided words related to alcohol wbheed with ambiguous word
choices. There was no measure of the valencesadbociations (e.g., positive or
negative), or of the type of association (e.g.uanag or sedating), as well as no
measure of alcohol expectancies. The sample i®sthdy also differed in that it only
included students from an alternative high schéohally, the researchers used the
Subject-Ordered Pointing Task (SOPT) to measur&iwgmemory, whereas we
used the Letter-Number Sequencing test. As nadqusly, we chose this task
given the relatively higher ceiling due to the pmragbly higher cognitive abilities in
the current sample. Thus, although these researalsm examined the moderating
role of working memory on alcohol-related assooragi their measurement approach
and sample differed from ours.

The methodology employed by Thush and others (2@8@&)a small sample
of Dutch vocational students more closely resemfilatiof the present study,

particularly in regards to their measurement ofliolpassociations. These
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researchers administered three unipolar IATs tonas¢ arousal, relaxation, and
negative associations. Also consistent with tles@nt study, they assessed
expectancies by creating explicit versions of th&ifrs. However, these researchers
also measured working memory with the SOPT. Moeeawe support these
researchers observed for a moderating effect okiwgmemory on arousal implicit
associations and use was observed with follow-@yaas on a non-significant
multiple regression analysis.

The third and final study we sought to replicatd artend is the only study to
our knowledge to examine the moderating role ofarilon on implicit alcohol
associations. Houben and Wiers (2009) administievedATs to a Dutch college
student sample, with one (bipolar) IAT assessingjtp@ vs. negative associations and
the other (unipolar) IAT assessing arousal vs.naéassociations. While this study is
similar to the current study in several ways, idahg their use of the Stroop as a
measure of inhibition and their inclusion of cokegfudents, several differences
between our approach and their approach existe¥Xample, these researchers did not
assess expectancies or any other neuropsycholagio®in, the study took place
outside of the United States, and participation d@se exclusively online.

Dual Process Model

The current study does not constitute a compretwensst of the dual process
model as applied to alcohol involvement. However,iaclusion of both implicit
associations and expectancies is consistent watieehtral tenet of this approach,
which has been used to study a variety of healtlatiers (Hofmann et al., 2009).

Our finding that expectancies were related to adtatvolvement when the effects of
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implicit associations were controlled is consisteith the model’s conceptualization
of explicit cognitions as well as prior relatedeasch (Jajodia & Earleywine, 2003;
Palfai & Wood, 2001; Wiers et al., 2002). Neuragsylogical abilities, namely,
working memory and inhibition, are an integral p&fra comprehensive dual process
model, with emerging evidence implicating thesditzds as moderators of relations
between alcohol associations and alcohol involver(@renard et al., 2008; Houben
& Wiers, 2009; Thush et al., 2008). In a replicatof Houben and Wiers (2009), our
results support the important role of inhibitiorliéles as a moderator of relations
between implicit associations and alcohol involvatne
Detecting Interaction Effects

In addition to the methodological differences bedweur study and the studies
previously described, there are other, more gener@thodological explanations for
some of our non-significant interaction effectsccArding to McClelland and Judd
(1993), detecting interaction and moderator effeatsbe a significant challenge, even
when there is strong theoretical reason to suspegtresence of these effects. One
source of this difficulty concerns the varianceshaf variables used to create the
interaction term. McClelland and Judd explain tlagige restriction in the variance of
variables are exacerbated when they are multiplelgtcombined, as done in the
present study, resulting in a clustering of obsigowna in the center of a range as
opposed to values at more extreme ends of theldison. One potential solution is
oversampling for extreme observations. Givenweatid not oversample for
participants who would perform at either extremewf independent variables, (e.qg.,

individuals with very high or low executive funatig, or heavy drinkers who would

43



have stronger alcohol associations), our designmasg limited our ability to detect
some of our hypothesized interaction effects.
Sample Differences Across Studies

Potential sample differences across studies thgthmave affected our results
include different levels of alcohol consumptiorffetiences in neuropsychological
functioning, exclusion of individuals with ADHD duistory of loss of consciousness,
and differences in age (see Table 2). Each ogtpessibilities is discussed in turn.
For example, although American college studentgukeatly engage in heavy alcohol
use and are at risk for significant alcohol-relgteablems (Perkins, 2002), this
population may differ from truly “high risk” samgen important ways. In addition,
it is likely that our sample had at least averaggndive abilities. In previous studies
on the moderating effect of cognitive abilitiessearchers studied younger students of
alternative and vocational students (Grenard ¢2@08; Thush et al., 2008). Our
sample performed within the average range in tafwgorking memory abilities in
comparison to the normative sample used in WAISi¢Velopment (Wechsler, 2008),
with an average score of 19800= 2.4), compared to a score of 20 constituting the
50" percentile for the normative sample. In termihfbition abilities, the one
previous study in this area with a college studample (Houben & Wiers, 2009)
selected hazardous drinkers, a potentially impodédference to be discussed next.

Not targeting heavy drinkers in the present redearay also account for some
of the differences in our findings, as comparethtise in which heavy drinkers were
targeted (Grenard et al., 2008; Houben & Wiers 92abush et al., 2008). The only

eligibility requirement in terms of alcohol usethe present study was that individuals
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must have consumed alcohol at least once in tifiinhe. Therefore, light drinkers
(and even individuals who did not drink at all e tprevious 30 days) were included
in our final sample. Previous research has shtvanalcohol associations vary
depending on one’s drinking levels, with heavy kieirs showing stronger positive or
arousal associations (Houben & Wiers, 2006; Thusk'i&rs, 2007; Wiers et al.,
2002) compared to light drinkers. It is possilblattthe lack of support for three of our
four main hypotheses were due to insufficient hedriykers being present in our
sample.

To further examine this possibility, we comparee kevels of heavy drinking
in our sample to U.S. national college studenteyidata from the College Alcohol
Study, which had a very large sample of more thgAOAD college students (CAS;
Wechsler et al., 2000). Levels of abstention vegriée similar, while past two weeks
heavy episodic drinking was higher in our samplEAg»as compared to the CAS
sample (40%). Nonetheless, it also appears thgiiér® heavy episodic drinking was
substantially lower, reported by (21.4%) in our pancompared to 33.8% in the
CAS. These differences lend some credence to tbsilplity that the more modest
associations between implicit and explicit cogms@nd alcohol use previously
observed among lighter drinkers may have impactedbility to detect hypothesized
moderation effects. We explored this possibilithvancillary multiple regression
analyses with only the top third of the heaviestklrs in our sample, with no
evidence for a differential pattern, but these ysed were substantially limited by

sample sizen(= 74).
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Neuropsychological functioning levels may be aroimportant difference in
our sample versus samples in related work. Whermeasample was on average 19
years old, the samples in related research on duerating effect of working memory
were typically younger; with an average age of aldiéuyears (Grenard et al., 2008;
Thush et al., 2008). This is relevant since exeeudtinctions continue to mature into
adulthood, and so performance on tests of neurtypsygical abilities is lower and
more variable at younger ages. Of the three studeesought to replicate and extend,
only one targeted college students, and our findirg moderating effect of inhibition
abilities on implicit associations is consistenthathis study (Houben & Wiers, 2009).
Our sample may have also differed from these atheiples in terms of psychological
functioning. For example, in an explicit attempetiminate potential confounding
variables, we excluded 36 individuals who had nem@ia formal diagnosis of
Attention Deficit Hyperactivity Disorder (ADHD) anti3 individuals who reported a
history of head injury that resulted in loss of soiusness for at least 15 minutes. In
the related studies, individuals with ADHD or histof head injury were not
excluded (Grenard et al., 2008; Houben & Wiers,20ush et al., 2008).
Methodologically, there may be benefits to inclgdindividuals with a diagnosis of
ADHD as these individuals would likely perform mgreorly on tests of executive
functioning (Homack & Riccio, 2004), which wouldiiaduce greater variability on
our measures of interest. As noted previously, ity make interaction effects more
readily detectable. Individuals with ADHD are alogreater risk for alcohol-related
problems and disorders, despite consuming alcohgliantities comparable to their

non-ADHD counterparts (Rooney, Chronis-Tuscano, @i, 2012; Wilens, 1998).
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This increased risk for problems and the develogragalcohol use disorders has
been demonstrated in the absence of comorbid coddigrder. This suggests that
neuropsychological functions in ADHD, such as imindm and working memory,
given their impact on self-restraint and weighingltiple courses of action, may be
especially important topics in alcohol researchk@aPrevatt, & Proctor, 2012;
Gropper & Tannock, 2009; Homack & Riccio, 2004; Rep et al., 2012). However,
our goal was to test the moderating role of newdpsliogical functioning on
relations between alcohol associations and invobarernwithout the confounding
presence of ADHD or history of head injury. Theref it is because of the significant
differences in neuropsychological functioning oasé domains that we chose to
exclude such individuals from our final saniple
Strengths and Limitations to the Present Research

There are numerous strengths to the present réselfast notable among
them is the breadth of our assessment. This stutheifirst in this area to examine
multiple domains of neuropsychological functionimlgile assessing both implicit and
explicit alcohol cognitions within a single studgtimuli for the expectancy
guestionnaires and implicit association tasks vgetected based on careful review of
the literature and pilot testing. The sample Fos study was relatively large and the
study protocol was delivered with consistent attento procedural fidelity, careful
training, and ongoing supervision of research staffaddition, in an extension of
prior related research, we utilized structural ¢iquamodeling which allowed us to

examine alcohol outcomes as a latent variable.
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We took numerous steps to minimize threats tomatlevalidity. At the start of
each appointment, staff highlighted the anonymaiare of all responses to
encourage honest responding from the participafstseffort prompt was read to each
participant after he or she provided informed cahse encourage effort and
vigilance. Procedures were in place such thatpantcipant who did not appear to be
putting forth adequate effort would be read an talial second prompt, followed by
being asked to leave the study if the problem omeirl. At no time during data
collection did staff feel it was necessary to pdevadditional effort prompts due to
concerns over insufficient effort. Supervisiorstdff was conducted regularly and
included weekly group supervision as well as ongoindividual supervision, during
which we reviewed procedures and any problems dath collection, scoring, or
entry. In addition, a written log was kept in whiesearch assistants summarized
their work each day and any issues that arosdf rBé&anbers were unobtrusively
present in the room with participants for the diorabf each appointment and were
thus available at all times. As previously detjile used tests and measures
demonstrating adequate reliability in prior resband examined their reliability in
our sample. In an effort to avoid problems witlssmg data, staff examined
guestionnaires at the end of each session foremtinhal missing data and obtained
the information from the participant, resultingnmnimal missing data. In sum, a
concerted effort was made to increase the intesalality of the present research as
fully as possible and to ensure that the data cetewere meaningful.

However, several limitations to the current studgudd also be noted. Chief

among these are limitations related to both thenmepnesentative and homogeneous
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nature of our sample. Our sample only includetegel students and was
predominately female, therefore results may noegaize to other populations.
Consistent with our expectations based on the deapbg: breakdown of our
university, our sample was homogenous in termaad and ethnicity, with most
participants being white and non-Hispanic. Thisidgraphic composition differs
substantially compared to the studies we sougtgpticate, which were Dutch
(Houben & Wiers, 2009; Thush et al., 2008) or prathately Latino (Grenard et al.,
2008). Results obtained from the current samplg a0 not generalize to
populations that differ in terms of drinking lexa#id neuropsychological functioning.

Additional limitations to our findings result frothe correlational, cross-
sectional design of the study. Although we obsgmwemerous significant
relationships, it is not possible based on thegiesf this study to infer that weakened
relations between implicit relaxation associatiand alcohol involvement is directly
caused by inhibition abilities. Another possibteaaof concern is that our measure of
alcohol use was based entirely on self-report. &i@r, participants were assured of
the anonymity of their responses and this methakséssing alcohol use has
demonstrated reliability (Sobell et al., 1986).
Conclusion and Future Directions

Alcohol misuse continues to be a significant prabfer many individuals.
The major purpose of the present research wastedase our understanding of how
cognitive and neuropsychological factors may inteta shape drinking behavior.
Although the present study does not constitutestadiethe dual process model of

addictions, the examination of both implicit angbksit cognitive processes as
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important factors in drinking behavior was inforntedthe model. Support for unique
contributions of implicit and explicit processeshaceived much empirical support as
summarized previously. Additional support has be®vided here as expectancies
related to alcohol involvement after the varianterplicit associations was

accounted for.

Research that considers the moderating role ofopsychological abilities on
alcohol associations and involvement is emergirt wicreasing sophistication. This
relatively small body of literature suggests thedraination of neuropsychological
function will provide a deeper understanding obalal involvement. While the
current study provides modest support for a modeyable of neuropsychological
functions on alcohol associations and involvemigmgmains clear that this avenue of
research should continue to receive attentionrasrfgs will inform preventive and
treatment approaches. Specifically, the utilitylitering implicit associations and
expectancies, as well as the potentially moderadffert of working memory on
arousal associations, and inhibition on arousalralakation associations, warrant
further exploration.

Researchers have recently begun assessing th otiéiltering implicit
alcohol associations in an effort to reduce alcohisuse among non-treatment and
treatment seeking individuals. Houben, Havermand,Wiers (2010) demonstrated
that negative implicit alcohol associations couddstrengthened using a computerized
evaluative conditioning task with a sample of Dutdiiege students. Participants
who were randomly assigned to the training conditiwed alcohol-related stimuli

that were repeatedly paired with negative pictudescomparison to participants in
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the control group, these individuals showed sigaifitly stronger negative implicit
associations with alcohol after the training, adl @& stronger negative expectancies
and, of particular interedgss alcohol use in the following week. Theseifigd did
not extend to positive expectancies or generatiznbther training condition in
which participants viewed pictures of faces exlmiginegative emotions. Despite the
short follow-up period, this study provides compgllinitial evidence that implicit
evaluative associations of alcohol-related stimady be altered and should continue
to be studied.

In related work with male, heavy drinking colledadents, Wiers, Rinck,
Kordts, Houben and Strack (2010) sought to retraplicit approach tendencies
toward alcohol-related stimuli using an Approachelance Task (AAT). During
this task, participants were randomly assignedtteepush or pull a joystick
depending on the orientation (e.g., portrait odtape) of a picture. Participants in
the condition in which an alcohol approach tendemay trained had 90% of their
pictures oriented so that they were pulling alcghotures toward them. Those who
showed changes in their alcohol avoid responsestatfter the training AAT
subsequently drank less during a taste test thasettrained to pull alcohol toward
them. These findings suggest that implicit apphdandencies may be modified
using a computerized training task.

Finally, in subsequent research on retraining gdlicit alcohol associations,
Wiers and others tested the effects of implicitai@ing using the AAT in a clinical
sample of alcoholics (Wiers, Eberl, Rinck, Beclé&tindenmeyer, 2011). In this

study, there were two experimental conditions inclwtautomatic alcohol associations
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were retrained either implicitly or explicitly ugjra joystick. Compared to
participants in the control conditions, those ia &xperimental conditions showed a
pre- to post-test change in bias from approachicghal to avoiding it. Comparison
of control and experimental group members one géar treatment termination
showed a significant trend toward individuals ie #xperimental group experiencing
less relapse. Thus, these findings again showctwtitive retraining for automatic
alcohol associations is possible and may enhaeaément efficacy when added to
treatment as usual in clinical populations. Althbuhese studies measured implicit
alcohol associations with the AAT rather than tA&,Ithere is initial evidence that
neuropsychological ability may also moderate refsibetween alcohol approach
associations and alcohol involvement. For exampltheir study of young at-risk
Dutch adolescents (mean age = 13.6), researclsssasl the moderating role of
inhibition abilities on automatic alcohol approadsociations (Peeters et al., 2012).
Scores on the AAT reflected faster reaction timagmparticipants were trained to
pull alcohol-related stimuli toward them, compategushing them away. Similar to
the current study, these researchers found stroatpions between automatic alcohol
approach associations and alcohol involvementigividuals with weaker inhibition
abilities as measured by the Stroop task.

While research on retraining implicit alcohol asations is emerging, the
efficacy of changing alcohol expectancies has weckea good deal of research
attention. Expectancy challenges, for exampleadyge of study in which some
participants are given alcohol and others are Watdd, Capone, Laforge, Erickson, &

Brand, 2007). Participants are not informed of wéaeived a drink containing
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alcohol, and after a group interaction, they akedso infer who consumed alcohol
based on their observations. These individualsheme informed of the impact of
expectations on the actual effects of alcohol, wh#hexpectation that changing beliefs
about alcohol will effect change in drinking levels 2011, Labbe and Maisto
conducted a review of 11 alcohol expectancy chgéestudies with samples of
college students. Findings across the studiesestigd that gender-specific
expectancy challenges (e.g., groups of either mralemale participants) produce the
strongest reduction in drinking levels (2011). Hwer, the study with the longest
follow-up period showed this effect was no longersent after six months (Wood et
al., 2007). Therefore, while directly changing esfancies may be thought of as a
more customary or feasible intervention, theressfficient evidence to warrant the
use of this approach in isolation. Research addrgshe multiple processes involved
in alcohol use, such as the study described hexgimiorm treatment approaches that
also target moderators, such as neuropsychologjicidies.

For example, in addition to retraining implicit asgtions and expectancies,
training programs may be used to alter working mmmadility in significant and
lasting ways. In a longitudinal randomized trBiehmer, Westerberg, and Backman
(2012) compared the performance of adults who cetaglan intensive five-week
computerized working memory training program (¢‘gogMed”) with controls.
Findings revealed significant improvements on eslat/orking memory tasks for
individuals in the treatment group, with youngeulésishowing the greatest benefit.
Importantly, these results were found with a vgr@tmeasures, including those

assessing additional skills such as sustainedt@tterand these improvements
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remained after three-months. According to a revagviKlingberg (2010), several
related studies produced similar findings such waking memory training in one
domain led to improved performance on novel workimgmory tasks which persisted
over time. Taken together, these findings indithaé working memory abilities may
indeed be modified with targeted training. Futwesearch examining whether this
type of training alters the influence of impliclcahol associations on alcohol
involvement could lead to important advancementbimarea of study.

As with working memory ability, research has beenducted on the training
of inhibition ability, with some studies focusedesgically on alcohol use. In a study
of 52 heavy drinking college students in the Nd#drets, Houben, Nederkoorn, Wiers,
and Jansen (2011) randomly assigned participarasplete a go/no-go task that
paired alcohol stimuli with either a go responsa oaon-response. Alcohol
consumption was measured in the laboratory immelgiafter the training exercise as
well as during the following week. The participemtho completed the alcohol/no-go
(inhibit) condition drank less immediately follovgrihe training and showed stronger
negative implicit associations to alcohol. In dai, those participants completing
the alcohol/go condition drank more immediatelydwing the training program,
although they did not show changes in their autanatohol associations.
Importantly, these effects translated to real-watidnges in drinking behavior in the
week following the experiment, as participantshiea alcohol/no-go (inhibit) condition
drank significantly less than they did before thkpexriment, while those in the
alcohol/go condition drank significantly more. $amly, Jones and Field (2012)

sought to retrain inhibition abilities in a sampleheavy drinkers. These researchers
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retrained motor inhibition abilities in the preseraf alcohol-related pictures using a
modified stop-signal task and found this intervemtiesulted in less alcohol
consumption immediately after in the laboratoryhil these finding suggest that
inhibition abilities may be altered to effect chaagn drinking behavior, subsequent
research has suggested that these reductionskirdyiresulted from changes in
negative implicit associations with alcohol, rath&n from improved inhibition skills
per se (Houben, Havermans, Nederkoorn, & Jansdr2)20~uture research should
continue to disentangle the components of inhibitraining that can result in
meaningful changes in drinking behavior.

Taken together with the current findings, the nediéty of implicit
associations, expectancies, working memory, anitbitidn abilities offers promise
for more tailored interventions for alcohol misug&reventive efforts could be
enhanced by knowledge of these interactions byigimy individuals with low
inhibition and working memory abilities with tramg on improving these skills, in
addition to modifying alcohol expectancies andaieing implicit associations. The
significance of neuropsychological abilities onadlol associations has been
demonstrated in various studies, with support forogerating effect of inhibition
abilities shown here. Future research employingitodinal designs will allow for
greater understanding of how neuropsychologicditigsi and cognitive associations
predict future drinking. Stronger support for thederating role of
neuropsychological abilities would be provided Ip&iments and interventions in
which these abilities are strengthened throughitrigiand subsequent changes in

relations between associations and drinking arerebd. Future research should also
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be conducted in an effort to replicate these figdiwith different subsamples of
college students, particularly heavy drinking stutdestudents with diverse cognitive
abilities, and students with psychopathology affecheuropsychological functions,
to better determine both the parameters of theskerating effects and how broadly

these findings generalize.
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Footnotes
We re-tested the major hypotheses of this studyawit excluding individuals
with ADHD or a history of TBI. We observed similarain effects. However, the
interaction effect between relaxation implicit agatons and inhibition abilities was

no longer present.
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Table 1

Pearson Product Moment Correlations Among Predietod Outcome Variables

Variable 1 2 3 4 5 6 7

8 9 10 11
1. Sex -
2. Working
Memory 24rr* -
3. Inhibition .02 .10 -
4. IAT
Arousal .06 -.03 -.08 -
5. IAT
Relaxation .02 -.05 -.06 .03 -
6. Arousal
Expectancies -.06 .04 .04 -.08 -.02 -
7. Relaxation
Expectancies -.05 .00 .10 -.04 -.01 H58**xk
8. Quantity-
Frequency 24FF* .09 .00 .09 A1 26%*F* 2] -
9. Heavy
Drinking .09 .08 .05 .07 .08 26%F*  20%%  QQFFx* -
10. Max
Drinks G N Rkl A1 -.06 A1 .18* 25%%  20%x BOFRRr GIrHH -
11. Alcohol
Problems 10 .16* .10 .07 -.03 3BrrAk PRrkkk ABFrrk  [GEkRx JGrkkk

Note: *p < .05. **p < .001. *** p< .0001



Table 2

Sample Characteristics Across Studies

Sample Grenard etal.  Thush et al. Houben & Present study
Characteristic (2008) (2008) Wiers (2009)
Sample size n=145 n=_81 n=71 n= 205
Sex 66.2% male 60.0% male 88.7% female 73.2% female
Ethnicity 69.7% Latino Dutch Dutch 79.8% white
Location USA Netherlands Netherlands USA
Mean age 16.79D=0.7) 16.386D=1.3) 20.586D=2.0) 19.08D=1.1)
Institution(s) 4 continuation 4 low level University University
high schools  vocational
schools
Drinking 68.3% reported 77.3% reported 8.2 average 4.5 average
characteristics past month heavy drinking drinks per week drinks per week
drinking in previous2  (SD=19.8) for females §D
weeks =5.2);7.8

average drinks
per week for
males 6D = 7.2)

ADHD status  Not excluded Not excluded Not excluded Excluded
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Figure 1. Model 1: Arousal Working Memory Stru@uEquation Model
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Figure 2. Model 2: Arousal Inhibition Structuradation Model
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Figure 3. Model 3: Relaxation Working Memory Stiual Equation Model
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Figure 4. Model 4: Relaxation Inhibition StructuEmuation Model
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Figure 5. Implicit Relaxation Associations and lsikion
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APPENDIX A

Informed Consent

The University of Rhode Island
Department of Psychology

University of Rhode Island

10 Chafee Road

Kingston, R1 02881

Title of Project: College Health Study

CONSENT FORM FOR RESEARCH

You have been invited to take part in the reseatetly described below. The
researcher will explain the study to you in detafbu should feel free to ask any
guestions you may have. If you have additionaktjaas later, you may contact
Professor Mark Wood, Ph.D. at (401) 874-4252. \Wood is the person mainly
responsible for this study and will answer any ¢joes you may have. You must be
at least 18 years old to participate in this regeatudy.

Description of the project:

This study will examine how alcohol-related thowggahd performance on
neuropsychological tests relate to alcohol involgamn college students. The main
goal of this study is to better understand howetfastors are involved in decisions
about alcohol use among college students.

What will be done:

If you decide to take part in this study, you capeet to spend about one hour
completing questionnaires and computerized tasllsassessments and procedures
used in this study have been widely used in reledsdarch.

Risks or discomfort:

It is not anticipated that you will experience arsks or discomfort by taking part in
this study. If at any time you feel uncomfortablieone of the questions, you may
choose not to answer it.

Benefits of this study:

Although there will be no direct benefit to you taking part in this study, you will be
helping researchers to understand more about houglits and neuropsychological
abilities relate to alcohol use in college studerfitee anonymous information you
provide could potentially help others in the future
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Confidentiality:
The information you provide in this study is anormua. Your responses to the
assessments used in this study can never be ltokgul in any way.

At the end of this consent form, you will be askegrovide your name and signature
to indicate that you understand your rights asseaech participant and agree to
participate. This consent form will be kept sepalyafrom the assessments you will
complete and there will be no way to ever link signed consent forms with
completed assessments.

As an incentive for participation, you have thei@pof being entered into a drawing
to win one of 100 iTunes gift cards valued at $a6he If you would like to be

entered into the drawing, you can put your nameaapldone number on a card that
will be stored in a separate box. When data cidleés complete, one hundred names
will be randomly chosen from this box and theseviddials will be contacted and
instructed on how to retrieve their gift cards.eTrames provided for this drawing

will be kept separate from all study-related reggsnand there will no way to ever

link the names for the drawing with the completeslessments.

The computers used in this study will be used estekly by study staff and are
password protected. All paper-based materialsheilstored in locked file cabinets in
locked reserved laboratory space. Only key stuwggnnel, including the Principal
Investigator, student investigator, and researsis@sits, will have access to collected
data. All of the data collected in this study wé&main completely anonymous and
will be kept no longer than ten years.

In case there is any injury to the subject:

If this study causes you any injury, you shouldtevar call the Primary Investigator,
Professor Mark Wood, Ph.D. at (401) 874-4252. Yy also call the office of the
Vice President for Research, 70 Lower College Rbauilversity of Rhode Island,
Kingston, Rhode Island, at (401) 874-4328.

Decision to quit at any time:

The decision to take part in this study is voluptand entirely up to you. You do not
have to participate. If you decide to participatel then change your mind, you may
quit at any time. Whatever you decide will in nayeopardize your grade or status
as a student, and you will still receive PIA! cteathid be able to participate in the
drawing for an iTunes gift card. If you wish toijsimply inform Andrea Lavigne,
M.A. at (401) 218-2155 or Professor Mark Wood, PraD(401) 874-4252 of your
decision.

Rights and complaints:

If you are not satisfied with the way this studype&formed, you may discuss your
complaints with Andrea Lavigne, M.A. at (401) 21855 or Professor Mark Wood,
Ph.D. at (401) 874-4252. You may do so anonymaifisiyu choose. In addition, if
you have questions about your rights as a resgemntitipant, you may contact:
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Office of the Vice President for Research
70 Lower College Road, Suite 2
University of Rhode Island

Kingston, R1 02881

Telephone: (401) 874-4328

By providing your signature below, you indicatettiqau have read this consent form.
Your questions have been answered. Your signatuthis form means that you
understand the information and agree to participatieis study.

Signature of Participant Signature of Researcher
Printed Name Printed Name
Date Date

Please sign both copies of the consent form ang &ee copy for your records.
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Appendix B
Effort Prompt Script

FOR EVERYPARTICIPANT: After signing the consent form aneftre starting the
first task, say:

“Before we get started, | want to mention how impotant it is that you put in

your best effort on all of the tasks you will be dmg today. Some of the tasks may
be difficult, and some may be easy. It is criticaio the study that you try your

best on every task. If you feel that you need a bak, just let me know and we can
take a break in between tasks. Please let me knafwou have any questions or
don’t understand something.”

ONLY FOR PARTICIPANTS NOT PAYING ATTENTION: If at anyme during
the study the participant appears not to be pagitention or putting in good effort
(e.g., responding unreasonably quickly, does npéapto be taking something
seriously, or appears to be guessing), say:

“As | mentioned earlier, it is extremely important that you try your best on each
task. This study has taken a great deal of time aheffort to put together, and
much more time will be spent analyzing the data weollect. We ask that for the
remainder of the time you participate that you comnit to putting forth your best
effort. Will you do that?”

FINALLY, IF YOU NEED TO END THE SESSION: If afteeepeated prompting the
participant is not attending to the tasks, say:

“It seems as though you aren’t able to participaten the study fully right now.
We can stop now. If you would like to participatan the drawing for the iTunes
gift card, please write your name, phone number, ashemail address on this note
card. Thank you for coming in.”

Document issues such as this in the log.
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Appendix C
Debriefing

“Thank you very much for participating in this syjudNext, I'm going to tell you a bit
about why we had you complete these tests andwdnabpe to learn. Please feel
free to interrupt me at any time with questions@mments.

The major goals of this study are to examine hasladl-related thoughts and
performance on tests of executive abilities intetadnfluence drinking. We had you
complete several tests of executive abilities, Whefer to higher-order thinking
abilities like working memory and inhibition. Weeainterested in how performance
in these areas relate to alcohol-related thougidsahaviors.

We measured automatic thoughts related to alcahtth® computer when we asked
you to categorize words that referred to alcohatid non-alcoholic drinks, as well as
arousal, sedation, relaxation, and neutral woklle. also measured your reflective
thoughts related to alcohol by having you fill guestionnaires about the effect of
alcohol and reasons why you drink.

As we reviewed in the consent form at the stathefstudy, the information you
provided is completely anonymous. The consent fgomsigned will be kept
separately from your responses to all questionsainel there will be no way to link
your responses to your name.

Finally, we ask you to not discuss the detailshef study with other individuals in
your class who may want to participate so as tdorast their responses. Would you
agree to do that?

If you would like to receive PIA! credit, submit yosigned consent form to your TA.
Additionally, if you would like to enter your nanreto a drawing to receive one of
100 iTunes gift cards, please write your name apkdane number where you can be
reached and place it in the drawing box.

Please take the consent form and this debriefing feith you.
Do you have any questions?

Thank you again!”
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Appendix D1

Demographics Questionnaire

1.) How old are you?

2.) What is your sex?
[ ]Female
[ Male
[] Other

3.) What is your marital status?
[_]Never married
[]Married
[1 Divorced/separated

4.) You are enrolled at URI:
[1 Full-time
[] Part-time

5.) You are currently a:
[_1Freshman
[]Sophomore
[_]Junior
[_]1Senior
[1Other (please indicate how many semesters yoe tawpleted: )

6.) You currently reside:
[_]On-campus in a dormitory
[1On-campus in a fraternity/sorority
[]Off-campus with parents or legal guardians
[] Off-campus not with parents or legal guardians
[[]Other (please indicate: )

7.) Are you currently a member of a fraternitysorority?

[ INo
[ ]Yes

8.) Your current overall GPA is:
1< 1.00
[11.00-1.49
[]1.50-1.59
[12.00-2.49
[]2.50-2.99
[ 13.00-3.50
[13.51-4.00
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9.) What is your race?
[]American Indian or Alaska Native
[ JAsian
[]Black or African American
[_]Native Hawaiian or Other Pacific Islander
[ ] White/Caucasian
[_1More than one/Mixed
[] Other (please indicate: )

10.) Are you Hispanic or Latino?

[ 1No
[]Yes

11.) Have you ever been diagnosed with Attentiefidit Disorder (ADD) or
Attention Deficit Hyperactivity Disorder (ADHD)?

[1No

[JYes

12.) Are you currently taking any medication fayphological or psychiatric
problems, including medication for ADD/ADHD?

[1No

[1Yes. If yes, please list the name(s) of the méidinés):

13.) Have you ever experienced a head injury ti@spin loss of consciousness
lasting 15 minutes or longer?

[1No

[1Yes

14.) Have you ever received treatment for alcabtdted problems?

[ 1No
[]Yes

15.) What is the highest level of education acheely your father?
[ ] Less than high school/GED
[] High school/GED
[] Trade school
[ ]Associate’s degree (two-year college degree)
[ ] Bachelor’'s degree (four-year college degree)
[ ] Master’s degree
[] Doctorate (M.D., Ph.D., Law degree)
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16.) What is the highest level of education achtely your mother?
[ ] Less than high school/GED
[ ] High school/GED
[] Trade school
[ ] Associate’s degree (two-year college degree)
[ ] Bachelor’s degree (four-year college degree)
[ ] Master’s degree
[] Doctorate (M.D., Ph.D., Law degree)

The next set of questions asks about alcohol pmabie your family. By “problem
drinker” or “alcoholic” we mean a person who hag @n more of the following

problems related to drinking: physical or emotiomadblems, problems with a spouse,

family, or friends, problems at work, problems wiitfe police (like drunk driving), or
a person who seems to spend a lot of time drin&imaeing hungover.

17.) Do you think youBIOLOGICAL MOTHER is/was a problem drinker or
alcoholic?

[ 1 No

[] Yes

[ ] I do not know my biological mother

18.) Do you think youBIOLOGICAL FATHER is/was a problem drinker or
alcoholic?

[ 1 No

L[] Yes

[ ] I do not know my biological father

19.) Do you think that any of yolULL SIBLINGS is/was a problem drinker or
alcoholic?

[ 1 No

[] Yes

[ ] I do not have any siblings

20.) Have any of yoTHER BLOOD RELATIVES (e.g., grandparents, aunts,
uncles, cousins) ever been a problem drinker ahaliec?

[ ] No

L[] Yes

[ ] Don’t know

21.) How many IATs have you previously performedt(including today)?
(10
[]1
[]2
[]3-5
[ 6+
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Appendix D2
Alcohol Use Timeline Follow-back Questionnaire
Reminders:

e Circle today’s date. Count back 30 days by cogntiack 4 weeks plus 2
additional days.

e Ask about alcohol use for today.

e Fill in days going back as far as they can remember

Do not assume what participants mean by “one dramKturing the week.” Ask

for specifics.

Use of personal planners is acceptable.

Do not enter ranges. Enter exact number.

Enter the type of drink consumed.

May use exaggeration to help get exact numbers.eXample, if examinee says

“a lot” or “a little,” it may help to say “does atl mean 30 beers or 3 beers?”

e Fill in days that have typical patterns, such asiBks every Fridays and no drinks
on Tuesdays.

“For this questionnaire, we would like you to reégalur drinking for the past 30 days.
We would like you to look on this calendar on tastI30 days and let us know how
many drinks you had on each day so we can writ@ ihe We want you to be as
accurate as possible and we realize it is hare@ tb00% accurate when recalling
information. If you can’t remember the exact numisedrinks you had or the exact
day you drank, just give us your best estimateretdee some standard definitions of
what is considered one drink:

1 beer = 12 ounces 40 oz. bottle of beer =rkdr
1 glass of wine = 4 ounces 1 six pack of be@érdrinks

1 wine cooler = 12 ounces 1 pitcher of beerdribks

1 shot = 1 ¥ ounces of liquor 1 pint of liquot 2 drinks

1 mixed drink

Before we start, are there any special days, likbdays or celebrations that we can
write on the calendar to help you remember? Standalidays have been marked.”

Do not ask this but if the participant indicateatthe or she has not consumed any
alcohol in the past 30 days, please choose th@ppate response below.

[] I have not consumed any alcohol in the past 30 Hay$have consumed

alcohol in the past.
[ ] I have never consumed alcohol.
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Appendix D3

B-YAACQ

Please indicate whether you have experienced athedbllowing in the past yedny

circling your response.

1. I have taken foolish risks when | have beenkiing. Yes No
2. | have driven a car when | knew | had too miactirink to drive. Yes No
3. When drinking, | have done impulsive thingst the@egretted later. Yes No
4. I've not been able to remember large stretchesrd while

drinking heavily. Yes No
5. | have often found it difficult to limit how neh | drink. Yes No
6. | have felt like | needed a drink after I'd gottep (that is,

before breakfast). Yes No
7. | have been overweight because of my drinking. Yes No
8. | have felt very sick to my stomach or throwmnaiter drinking. Yes No
9. My drinking has created problems between myaadf my
boyfriend/girlfriend/spouse/parents, or other ligks. Yes No
10. I have had less energy or felt tired becafiseyadrinking. Yes No
11. My physical appearance has been harmed byrimiira. Yes No
12. My drinking has gotten me into sexual situagiblater regretted. Yes No
13. | have become very rude, obnoxious, or insgléfter drinking. Yes No
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14. | have passed out from drinking. Yes No

15. | have spent too much time drinking. Yeso N

16. | have not gone to work or have missed claassshool because of
drinking, a hangover, or other illness caused lykdng. Yes No

17. 1 have found that | needed larger amountdoof@l to feel any effect,
or that | could no longer get high or drunk on &meount that used to get
me high or drunk. Yes No

18. The quality of my work or school work has suffelestause
of drinking. Yes No

19. | often have ended up drinking on nights when | piathned
not to drink. Yes No

20. | have neglected obligations to family, work, ohscl because

of drinking. Yes No
21. | have had a hangover (headache, sick stomacimaoheng

after drinking. Yes No
22. While drinking, | have said or done embarragshings. Yes No
23. | have felt badly about myself because ofldng. Yes No

24. | have woken up in an unexpected place a#@avydrinking. Yes No
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Appendix D4
Alcohol Expectancies

The following list describes some effects of aldohBecause alcohol affects people
in different ways, we would like to know which difetse effects you experience when
you drink alcohol.

Based on your own drinking experienagdicate how much you expect each of these
effects when drinking alcohol. If you have nevensumed alcohol, indicate how you
might expect alcohol to affect you if you had sevelrinks.

0 = Strongly disagree

1 = Disagree

2 = Neither agree nor disagree

3 = Agree

4 = Strongly agree

Strongly Strongly
Disagree Agree

1. Alcohol makes me feel sick. 0 1 2 3 4
2. Alcohol makes me feel depressed. 0 1 2 3 4
3. Alcohol makes me feel tranquil. 0 1 2 3 4
4. Alcohol makes me feel down. 0 1 2 3 4
5. Alcohol makes me feel talkative. 0 1 2 3 4
6. Alcohol makes me feel calm. 0 1 2 3 4
7. Alcohol makes me feel miserable. 0 1 2 3 4
8. Alcohol makes me feel happy. 0 1 2 3 4
9. Alcohol makes me feel brave. 0 1 2 3 4
10. Alcohol makes me feel peaceful. 0 1 2 3 4
11. Alcohol makes me feel funny. 0 1 2 3 4
12. Alcohol makes me feel relaxed. 0 1 2 3 4
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13.

Alcohol makes me feel comfortable.

14.

Alcohol makes me feel excited.

15.

Alcohol makes me feel carefree.

16.

Alcohol makes me feel withdrawn.

17.

Alcohol makes me feel confident.

18.

Alcohol makes me feel sad.
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Appendix D5

Letter-Number Sequencing Task

Reminders:

If the examinee begins to respond before you hienghed reading the trial,
present the remainder of the trial and allow theneixiee to respond. Award
appropriate credit for the response and“s@member to wait until I'm

finished before you start.”

Do not repeat any trial of an item. If the examei@sks you to repeat a trial, say
cannot repeat the sequence. Just take your bestegs.”

If the examinee provides multiple responses taahdr self-corrects after his or
her initial response, score only the intended reseo If it is not clear which one
is the intended response, s&u said [insert examinee’s responkand you
said [insert examinee’s respongeWhich one did you mean?Score only the
intended response.

Discontinue the task if the participant gets aléthtrials of the same item
incorrect.

If the participant gets the item correct, circle ttorrect response.

For items 3-10, the examinee receives credit ibbthe numbers and letters are
recalled in the correct sequenegen if the letters are recalled before the
numbers.
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“I'm going to say some numbers and letters. Aftet say them, | want you to say
the number first, then say the letter. For exampleif | say C-1, you would say 1-
C. The number goes first, then the letter. Let'practice. A-4.”

If the participant is correct, sédyhat’s right” and proceed to trial 1 of item 1.

If the participant is incorrect, sdyhat's not quite right. | said A-4, so you
should say 4-A. The number goes first, then thetter.” Proceed to trial 1
of item 1.

ltems 1-2
*If the examinee does not say the number first,"Bgmember to say the number
first, then say the letter.”

(Correct Responses)Response Given: Correct?(Circle)
1> 2-B (2-B) Yes No
D-1 (1-D) Yes No
4-C 4-C) Yes No
2* E-5 (5-E) Yes No
3-A (3-A) Yes No
C-1 (1-C) Yes No

“Now let’s try some with more numbers and letters. | want you to tell me the
numbers first, in order, starting with the lowest rumber. Then tell me the letters
in alphabetical order. For example, if | say 2-B-1then you would say 1-2-B.
You say the numbers first, in order, starting withthe lowest number. Then say
the letters in alphabetical order. Let's practice. D-5-A.”

If the participant is correct, sdyhat's right” and proceed to trial 2.

If the participant is incorrect, sdyhat’s not quite right. | said D-5-A. You
should say 5-A-D. You say the numbers first, in aler, starting with the
lowest number. Then say the letters in alphabeti¢@rder.” Proceed to
trial 2.

Trial 2
“Let’s try another one. 2-B-4.”

If the participant is correct, sédyhat’s right” and proceed to trial 1 of item 3.
If the participant is incorrect, sdyhat’s not quite right. | said 2-B-4. You
should say 2-4-B. You say the numbers first, in der, starting with the

lowest number. Then say the letters in alphabeti¢@rder.” Proceed to
trail 1 of item 3.
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ltems 3-10

“Let's try some more. Remember to say the numberfrst, in order, starting
with the lowest number. Then say the letters in @habetical order.”

(Correct ResponseslResponse Given: Correct?(Circle)

3. 5-C-A (5-A-C) or (A-C-5) Yék
F-E-1 (1-E-F) or (E-F-1) Yes No
3-2-A  (2-3-A) or (A-2-3) Yes No

4, 1-G-7  (1-7-G) or (G-1-7) Yes N
H-9-4  (4-9-H) or (H-4-9) Yes No
3-Q-7 (3-7-Q) or (Q-3-7) Yes No

5. Z-8-N  (8-N-Z) or (N-Z-8) Yeo N
M-6-U (6-M-U) or (M-U-6) Yes No
P-2-N  (2-N-P) or (N-P-2) Yes No

6. V-1-J-5 (1-5-J-V) or (J-V-1-5) Yes No
7-X-4-G (4-7-G-X) or (G-X-4-7) Yéd
S-9-T-6 (6-9-S-T) or (S-T-6-9) esYNo

7. 8-E-6-F-1 (1-6-8-E-F) or (E-F-1-6-8) Yes No
K-4-C-2-S (2-4-C-K-S) or (C-K-S-2-4) Yes No
5-Q-3-H-6 (3-5-6-H-Q) or (H-Q-3-5-6) Yes No

8. M-4-P-7-R-2 (2-4-7-M-P-R) or (M-P-R-2-4-7) Yes No
6-N-9-J-2-S  (2-6-9-J-N-S) or (J-N-S-2-6-9) Yes No
U-6-H-5-F-3 (3-5-6-F-H-U) or (F-H-U-3-5-6) Yes No

9. R-7-V-4-Y-8-F (4-7-8-F-R-V-Y) or (F-R-V-Y-4-B) Yes No
9-X-2-J-3-N-7  (2-3-7-9-J-N-X) or (J-N-X-2-39) Yes No
M-1-Q-8-R-4-D (1-4-8-D-M-Q-R) or (D-M-Q-R-1-4-8) Yes No

10. 6-P-7-S-2-N-9-A  (2-6-7-9-A-N-P-S) or (A-N-$2-6-7-9) Yes No
U-1-R-9-X-4-K-3  (1-3-4-9-K-R-U-X) or (K-R-U-X-13-4-9) Yes No
7-M-2-T-6-F-9-A  (2-6-7-9-A-F-M-T) or (A-F-M-T2-6-7-9) Yes No
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Appendix E
Word Ratings Form

Thank you for helping us by completing the enclosedd rating form. Your
responses on this form are important to us andoaiitribute to the design of a
research study. We welcome your comments and stiggs.
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Please rate yolROSITIVE OR NEGATIVE associations with each of the following
words by circling the number that corresponds taryeelings. For example, if | had
very positive associations with the word “flowelien | might circle the 9 next to it.

If I had very negative associations with the wargséct,” | might circle -8. Please
read and rate each word carefully but quickly,spending too much time on any
single word. If you are unsure of the meaningrof word, please place a question
mark next to the word and move on to the next wolénk you!

Strongly Strongly
Negative Neutral Positive
1. Talkative

-10 9 8 -7 6 5 4 -2-10 1 2 3 4 5 6 7 8 10

2. Comfortable
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10

3. Withdrawn
-10 9 8 -7 6 5 -4 -2-101 2 3 45 6 7 8 10

4. Average
-0 9 8 -7 6 5 4 -2-101 2 3 4 5 6 7 8 10

5. Relaxed
-10 9 8 -7 6 5 4 -2-101 2 3 45 6 7 8 10

6. Neutral
-10 -9 8 -7 6 5 4 -2-1 01 2 3 45 6 7 8 10

7. Happy
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

8. Miserable
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

9. Sad
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

10. Normal
-10 -9 8 -7 6 5 4 -2-1 01 2 3 45 6 7 8 10

11. Calm
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10
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12. General

-10 9 8 -7 6 -5 4 -2 -1 10
13. Excited

-10 9 8 -7 6 5 4 -2 -1 10
14. Peaceful

-10 9 8 -7 6 -5 4 -2 -1 10
15. Sluggish

-10 9 8 -7 6 5 4 -2 -1 10
16. Energized

-10 9 8 -7 6 -5 4 -2 -1 10
17. Escape

-10 9 8 -7 6 5 4 -2 -1 10
18. Regular

-10 9 8 -7 6 -5 4 -2 -1 10
19. Tired

-10 9 8 -7 6 5 4 -2 -1 10
20. Ordinary

-10 9 8 -7 6 -5 4 -2 -1 10
21. Depressed

-10 9 8 -7 6 5 4 -2 -1 10
22. Soothed

-10 9 8 -7 6 -5 4 -2 -1 10
23. Cheerful

-10 9 8 -7 6 5 4 -2 -1 10
24. Typical

-10 9 8 -7 6 -5 4 -2 -1 10
25. Tranquil

-10 9 8 -7 6 5 4 -2 -1 10
26. Confident

-10 9 8 -7 6 -5 4 -2 -1 10
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27. Sick

-10 -9 -8 -7 6 -5 4 -2 -1 10
28. Carefree

-10 -9 -8 -7 6 -5 4 -2 -1 10
29. Basic

-10 -9 -8 -7 6 -5 4 -2 -1 10
30. Attractive

-10 -9 -8 -7 6 -5 4 -2 -1 10
31. Common

-10 -9 -8 -7 6 -5 4 -2 -1 10
32. Isolated

-10 -9 -8 -7 6 -5 4 -2 -1 10
33. Unwind

-10 -9 -8 -7 6 -5 4 -2 -1 10
34. Usual

-10 -9 -8 -7 6 -5 4 -2 -1 10
35. Lonely

-10 -9 -8 -7 6 -5 4 -2 -1 10
36. Serene

-10 -9 -8 -7 6 -5 4 -2 -1 10
37. Down

-10 -9 -8 -7 6 -5 4 -2 -1 10
38. Sociable

-10 -9 -8 -7 6 -5 4 -2 -1 10
39. Funny

-10 -9 -8 -7 6 -5 4 -2 -1 10
40. Brave

-10 -9 -8 -7 6 -5 4 -2 -1 10
41. Plain

-10 -9 -8 -7 6 -5 4 -2 -1 10
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42. Sedated
-10 9 8 -7 6 5 4 -2-101 2 3 45 6 7 8 10

43. Quiet
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

44, Courageous
-10 9 8 -7 6 5 4 -2-10 1 2 3 4 5 6 7 8 10
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Please rate yol BEDATING OR AROUSING associations with each of the
following words by circling the number that corresgs to your feelings. If you are
unsure of the meaning of a word, please place stigmemark next to it and move on
to the next word.

Strongly Strongl
Sedating Neutral Arousing
1. Talkative

-10 9 8 -7 6 5 4 -2-10 1 2 3 4 5 6 7 8 10

2. Comfortable
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

3. Withdrawn
-10 9 8 -7 6 5 -4 -2-101 2 3 45 6 7 8 10

4. Average
-0 -9 8 -7 6 5 4 -2-101 2 3 4 5 6 7 8 10

5. Relaxed
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10

6. Neutral
-10 -9 8 -7 6 5 4 -2-1 01 2 3 4 5 6 7 8 10

7. Happy
-10 9 8 -7 6 5 4 -2-101 2 3 45 6 7 8 10

8. Miserable
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

9. Sad
-10 9 8 -7 6 5 -4 -2-10 1 2 3 45 6 7 8 10

10. Normal
-10 -9 8 -7 6 5 4 -2-1 01 2 3 45 6 7 8 10

11. Calm
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10

12. General
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10
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13. Excited

-10 9 8 -7 6 -5 4 -2 -1 10
14. Peaceful

-10 9 8 -7 6 5 4 -2 -1 10
15. Sluggish

-10 9 8 -7 6 -5 4 -2 -1 10
16. Energized

-10 9 8 -7 6 5 4 -2 -1 10
17. Escape

-10 9 8 -7 6 -5 4 -2 -1 10
18. Regular

-10 9 8 -7 6 -5 4 -2 -1 10
19. Tired

-10 9 8 -7 6 -5 4 -2 -1 10
20. Ordinary

-10 9 8 -7 6 5 4 -2 -1 10
21. Depressed

-10 9 8 -7 6 -5 4 -2 -1 10
22. Soothed

-10 9 8 -7 6 5 4 -2 -1 10
23. Cheerful

-10 9 8 -7 6 -5 4 -2 -1 10
24. Typical

-10 9 8 -7 6 -5 4 -2 -1 10
25. Tranquil

-10 9 8 -7 6 -5 4 -2 -1 10
26. Confident

-10 9 8 -7 6 5 4 -2 -1 10
27. Sick

-10 9 8 -7 6 -5 4 -2 -1 10
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28. Carefree

-10 -9 -8 -7 6 -5 4 -2 -1 10
29. Basic

-10 -9 -8 -7 6 -5 4 -2 -1 10
30. Attractive

-10 -9 -8 -7 6 -5 4 -2 -1 10
31. Common

-10 -9 -8 -7 6 -5 4 -2 -1 10
32. Isolated

-10 -9 -8 -7 6 -5 4 -2 -1 10
33. Unwind

-10 -9 -8 -7 6 -5 4 -2 -1 10
34. Usual

-10 -9 -8 -7 6 -5 4 -2 -1 10
35. Lonely

-10 -9 -8 -7 6 -5 4 -2 -1 10
36. Serene

-10 -9 -8 -7 6 -5 4 -2 -1 10
37. Down

-10 -9 -8 -7 6 -5 4 -2 -1 10
38. Sociable

-10 -9 -8 -7 6 -5 4 -2 -1 10
39. Funny

-10 -9 -8 -7 6 -5 4 -2 -1 10
40. Brave

-10 -9 -8 -7 6 -5 4 -2 -1 10
41. Plain

-10 -9 -8 -7 6 -5 4 -2 -1 10
42. Sedated

-10 -9 -8 -7 6 -5 4 -2 -1 10
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43. Quiet
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

44. Courageous
-0 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10
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Please rate how much you think the following woaidsRELATED TO ALCOHOL
by circling the appropriate number. If you areunesof the meaning of a word, please
place a question mark next to it and move on tanehe word.

Strongly Strongly
Unrelated Neutral Related
1. Talkative

-10 9 8 -7 6 5 4 -2-1 0 1 2 3 4 5 6 7 8 10

2. Comfortable
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

3. Withdrawn
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10

4. Average
-0 9 8 -7 6 54 -2-101 2 3 4 5 6 7 8 10

5. Relaxed
-10 9 8 -7 6 5 4 -2-101 2 3 45 6 7 8 10

6. Neutral
-10 -9 8 -7 6 5 4 -2-1 01 2 3 45 6 7 8 10

7. Happy
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

8. Miserable
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

9. Sad
-10 9 8 -7 6 5 -4 -2-10 1 2 3 45 6 7 8 10

10. Normal
-10 9 8 -7 6 5 4 -2-1 01 2 3 45 6 7 8 10

11. Calm
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10

12. General
-10 9 8 -7 6 5 4 -2-10 1 2 3 45 6 7 8 10

13. Excited
-10 9 8 -7 6 54 -2-101 2 3 45 6 7 8 10
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14. Peaceful

-10 9 8 -7 6 -5 4 -2 -1 10
15. Sluggish

-10 9 8 -7 6 5 4 -2 -1 10
16. Energized

-10 9 8 -7 6 -5 4 -2 -1 10
17. Escape

-10 9 8 -7 6 5 4 -2 -1 10
18. Regular

-10 9 8 -7 6 -5 4 -2 -1 10
19. Tired

-10 9 8 -7 6 5 4 -2 -1 10
20. Ordinary

-10 9 8 -7 6 -5 4 -2 -1 10
21. Depressed

-10 9 8 -7 6 5 4 -2 -1 10
22. Soothed

-10 9 8 -7 6 -5 4 -2 -1 10
23. Cheerful

-10 9 8 -7 6 5 4 -2 -1 10
24. Typical

-10 9 8 -7 6 -5 4 -2 -1 10
25. Tranquil

-10 9 8 -7 6 5 4 -2 -1 10
26. Confident

-10 9 8 -7 6 -5 4 -2 -1 10
27. Sick

-10 9 8 -7 6 5 4 -2 -1 10
28. Carefree

-10 9 8 -7 6 -5 4 -2 -1 10

91



29. Basic

-10 -9 -8 -7 6 -5 4 -2 -1 10
30. Attractive

-10 -9 -8 -7 6 -5 4 -2 -1 10
31. Common

-10 -9 -8 -7 6 -5 4 -2 -1 10
32. Isolated

-10 -9 -8 -7 6 -5 4 -2 -1 10
33. Unwind

-10 -9 -8 -7 6 -5 4 -2 -1 10
34. Usual

-10 -9 -8 -7 6 -5 4 -2 -1 10
35. Lonely

-10 -9 -8 -7 6 -5 4 -2 -1 10
36. Serene

-10 -9 -8 -7 6 -5 4 -2 -1 10
37. Down

-10 -9 -8 -7 6 -5 4 -2 -1 10
38. Sociable

-10 -9 -8 -7 6 -5 4 -2 -1 10
39. Funny

-10 -9 -8 -7 6 -5 4 -2 -1 10
40. Brave

-10 -9 -8 -7 6 -5 4 -2 -1 10
41. Plain

-10 -9 -8 -7 6 -5 4 -2 -1 10
42. Sedated

-10 -9 -8 -7 6 -5 4 -2 -1 10
43. Quiet

-10 -9 -8 -7 6 -5 4 -2 -1 10
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44, Courageous
-10 9 8 -7 6 5 4 -2-10 1 2 3 4 5 6 7 8 10
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Below are some words that refer to alcoholic drinks

Beer
Wine
Liquor
Vodka
Rum
Whiskey

Please list additional words that you can thinkhatt refer to alcoholic drinks:

Below are some words that refer to non-alcoholinkdr:

Soda
Water
Juice
Milk
Sprite
Coke

Please list additional words that you can thinkhatt refer to non-alcoholic drinks:

Thanks again for your help! Please share any cartste concerns here:
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