Making the Grade: How User/Nonuser Prototypes and Academic Performance Outcomes
Influence Nonmedical Prescription Stimulant Use Cognitions

by Brianne K. Molloy

B.S. in Psychology, January 2013, Bridgewater State University
M.Phil in Psychology, August 2016, The George Washington University

A Dissertation submitted to

The Faculty of
The Columbian College of Arts and Sciences
of The George Washington University
in partial fulfillment of the requirements
for the degree of Doctor of Philosophy

January 10, 2020

Dissertation directed by

Michelle L. Stock
Associate Professor of Psychology



The Columbian College of Arts and Sciences of The George Washington University
certifies that Brianne K. Molloy has passed the Final Examination for the degree of

Doctor of Philosophy as of November 12, 2019. This is the final approved form of the

dissertation.

Making the Grade: How User/Nonuser Prototypes and Academic Performance Outcomes
Influence Nonmedical Prescription Stimulant Use Cognitions

Brianne K. Molloy

Dissertation Research Committee:
Michelle L. Stock, Associate Professor of Psychology, Dissertation Director
Tonya L. Dodge, Associate Professor of Psychology, Committee Member

Paul J. Poppen, Professor of Psychology, Committee Member



© Copyright 2020 by Brianne K. Molloy
All rights reserved



Acknowledgements

I am filled with immeasurable gratitude when I think of all the extraordinary
people who supported me and made this journey bright, enjoyable, and possible. | would
like to thank the faculty of the Psychology Department and Applied Social Psychology
program at The George Washington University for imparting wisdom and sharing their
expertise. | would also like to acknowledge the Columbian College of Arts and Sciences
and Psychology Department for providing financial support for my dissertation research
in the form of the GW Summer Dissertation and Richard Walk Fellowships.

I would like to express my utmost appreciation and thanks to Michelle Stock for
being a wonderful mentor and academic advisor. | cannot thank you enough for your
constant encouragement, generosity of time, and professional guidance. | am truly
inspired by your example and you have trained me to be a skilled educator and
researcher. | also thank my dissertation committee, Tonya Dodge, Paul Poppen, Laurel
Peterson, and Carol Sigelman, for their expert insight, thoughtful feedback, and helpful
suggestions which greatly benefited my dissertation project. | owe a debt of gratitude to
Elizabeth Spievak, my undergraduate research mentor, for nurturing my curiosity for
research and instilling in me a deep respect for the research process.

| feel blessed for the friendship and co-mentorship of my labmates and research
sisters, Janine Beekman, Charlotte Hagerman, and Kate Aubuchon. I will miss the
excitement and energy in our shared and sacred office space when talking about new
research ideas and findings. | feel fortunate to have walked this path alongside and with
the mutual support of my peers, Steffi Stiefel, Lauren Fowler, Sidney Holt, Deepti Joshi,

and Natalie Alizaga. | am in awe of your brilliance and your friendship has provided

iv



solace during difficult times. | am also thankful to several undergraduate research
assistants, Laura Wolter, Julia Aspelund, Maria Correia, Samantha Dewees, and Paula
Zanotti, for their hard work and assistance with the pilot study.

My heart is thankful for my loving family who have been my biggest cheerleaders
and lifelong supporters. You bring me so much joy and | cherish each and every one of
you. | am especially thankful to my mom and dad for being there and believing in me. |
would also like to pay tribute to my late grandfather with whom | had a special bond. I
treasure memories of your visits to DC and MD and hold your words of encouragement
close to my heart. Thank you to my friends and other members of my support system
who know just how much they mean to me.

Most importantly, | am forever grateful to my favorite human, Joseph Paolillo.
You keep me anchored in times of uncertainty and remind me to embrace the
unpredictable moments of life. This shared adventure has brought us closer together and
your unconditional love and unwavering support has given me the strength to persevere
and journey forward. You are and will always be my “Shire” and | dedicate this work to

you and Arya.



Abstract of Dissertation

Making the Grade: How User/Nonuser Prototypes and Academic Performance
Outcomes Influence Nonmedical Prescription Stimulant Use Cognitions
Nonmedical prescription stimulant (NPS) use, or taking an unprescribed stimulant

(e.g., Adderall), with the goal of enhancing academic performance is an understudied and
growing problem among college students. Despite numerous health risks, using NPS to
study is common on campuses with lifetime rates up to 35% (Arria et al., 2017). The
rising prevalence of NPS use on college campuses signals a need for interventions to
prevent and reduce use. Findings from my preliminary experiment demonstrated that
altering prototypes (the typical person who engages in a certain behavior) of NPS users
and nonusers and the academic outcomes (success or failure) they experience from
accepting or declining NPS for studying affected prototype perceptions, beliefs about
NPS use, and NPS use decisions. Specifically, this study found that nonusers were rated
more favorably than users regardless of their academic performance. Participants also
reported greater beliefs about the effectiveness of NPS for academic improvement when
exposed to a user who experienced a positive academic outcome. Additionally,
participants who read about a user who appeared to benefit from use had greater
willingness to use than those exposed to a nonuser who performed well. Finally,
moderated mediation was found such that exposure to an NPS user who performed well
led to increased willingness to use via greater belief that stimulants are effective. The
present research replicates and extends the preliminary research and combines concepts
from three psychological frameworks, including Social Cognitive Theory, the

Prototype/Willingness Model, and Social Comparison Theory, to test how stories about
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NPS use or nonuse affect cognitions that drive college students’ decisions to use for
academic purposes. This research targets outcome expectancies and prototypes of NPS
users and nonusers to determine causal pathways leading to decisions to use while also
exploring the moderating effects of social comparison orientation (SCO). The current
study uses the same 2 (prototype: user or nonuser) by 2 (academic outcome: performed
well or poorly on exams) between-subjects experimental design as the preliminary study
but also examines other dependent variables and the influence of SCO. A total of 214
undergraduate students (Mage=22.88) participated via Amazon Mechanical Turk (MTurk).
Participants were randomly assigned to read about a student of the same gender who
either used or refused an offer to use NPS while studying and then did better or worse
than expected on their midterms. Outcome measures were prototype perceptions, beliefs
about NPS use, social norms, outcome expectancies, and NPS use decisions (i.e., refusal
likelihood, willingness, and intentions). Main findings centered on nonuser prototype
perceptions. Nonusers were perceived more favorably than users in both performance
conditions. Unlike the preliminary study, the study revealed no interactive effects of
prototype and academic outcome on the belief that NPS are an effective study aid or on
willingness to use. Additionally, SCO did not moderate the influence of either
independent variable. Overall, findings suggest the potential benefit of nonuser

prototypes in prevention messaging.

Keywords: nonmedical prescription stimulant (NPS) use; college students; social
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Chapter 1: Introduction

Nonmedical prescription stimulants (NPS) use, defined as taking a prescription
stimulant (e.g., Adderall, Ritalin, Concerta) without a doctor’s approval, is a growing and
dangerous trend on college campuses with serious health, legal, and academic
consequences (Benson, Flory, Humphreys, & Lee, 2015). College enroliment is
associated with greater odds of past NPS use (Herman-Stahl, Krebs, Kroutil, & Heller,
2007) and rates of ever NPS use among undergraduates range from 8% to 43% (Benson
et al., 2015). A recent 8-year longitudinal analysis following college students after
college entry found that 35% engaged in NPS use by their last year (Arria et al., 2017).
Furthermore, 76.2% of college students from a study on nonmedical use of prescription
drugs reported ever using stimulants (Parks, Frone, Muraven, & Boyd, 2017). Exposure
to prescription stimulants is also common among college students (Arria et al., 2008a)
with 62% of students from a large American university reporting that they were offered a
prescription stimulant by their senior year (Garnier-Dykstra, Caldeira, Vincent, O’Grady,
& Arria, 2012). Undergraduates mainly obtain prescription stimulants from peers and
friends who are prescribed the drugs and consistently claim that prescription stimulants
are readily available on campuses (DeSantis, Webb, & Noar, 2008; Benson et al., 2015).
Thus, NPS use is a significant problem on college campuses suggesting that college
students encounter unique social and situational influences that put them at risk for first
time and repeated NPS use.

Prescription stimulants are appealing to students because they are touted as “smart
drugs” that serve as a quick academic fix to help position students to meet the situational
demands of college life. Many students take prescription stimulants under academic time
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constraints (e.g., paper deadlines and exam cramming) to compensate for having skipped
classes or pushed studying to the last minute (Arria & DuPont, 2010). Exposure to second
hand stories and myths about the performance-enhancing properties of prescription
stimulants is a potentially powerful social influence capable of shifting cognitions in
favor of academically-motivated NPS use (Arria & DuPont, 2010). The majority of
information students know about NPS use is learned/acquired from friends and peers
(DeSantis et al., 2008). Simply hearing about another peer’s experience with prescription
stimulants, especially stories of academic success, presumably impacts beliefs about the
drug’s effectiveness and introduces it as a viable future option if a person encounters
similar academic demands. Therefore, exposure to favorable stories of academic NPS use
has the potential to influence cognitions, such as substance use beliefs and behavioral
willingness to use, which are known to direct behavior (Ajzen, 1991; Stone, Becker,
Huber, & Catalano, 2012; Todd, Kothe, Mullan, & Monds, 2016).

To date, no published studies have examined if and how stories of academic NPS
use and its resultant outcomes (i.e., success or failure) lead to risky cognitive shifts
capable of triggering behavior under the right circumstances. This information is vital for
understanding how to prevent and reduce NPS use among college students. Additionally,
no studies have examined the persuasiveness of stories where students are tempted to
misuse prescription stimulants for academic reasons but then decide not to use NPS. The
proposed research integrates concepts from Social Cognitive Theory (SCT), the
Prototype/Willingness Model (PWM), and Social Comparison Theory, to experimentally
test how stories regarding NPS use or nonuse affect cognitions that predict college

students’ decisions to misuse prescription stimulants for academic purposes. In doing so,



useful information about how to counteract rates of NPS use on college campuses can be

gleaned.



Chapter 2: Background

Risks of NPS

NPS use is problematic for several reasons — the most concerning being health
consequences. Serious side effects of NPS use include seizures, high body temperature,
and cardiac symptoms among others (National Institute on Drug Abuse [NIDA], 2018).
Misusing stimulants can also lead to addiction (NIDA, 2018). Despite this, NPS use is
generally perceived as harmless because stimulants are not abused as frequently as
alcohol and marijuana and are used in smaller amounts with little to no adverse side
effects (Arria & Dupont, 2010). Although students report experiencing none or few side
effects, the potential for serious side effects still exists. Moreover, NPS use should be
viewed in the larger context of substance abuse and mental health on college campuses
because NPS use is associated with other drug use, academic problems, and mental health
issues (e.g., depression; Arria & DuPont, 2010; Benson et al., 2015).

Beyond health issues, the addictive potential of prescription stimulants has earned
a black box warning (the strongest of its kind) from the FDA (Food and Drug
Administration Drug Safety and Risk Management Advisory Committee Meeting, 2006)
and a Schedule 11 classification from the Drug Enforcement Administration (DEA, U.S.
Department of Justice, 2017). Therefore, an individual can also face legal penalties if
caught taking a prescription stimulant without a legitimate prescription (i.e., NPS use).
Aside from health and legal concerns, NPS use is controversial for academic reasons as
some universities deem NPS use as a form of cheating (e.g., Duke University Student
Affairs, 2019) and violation of the student conduct code (e.g., Wesleyan University;

Grasgreen, 2010). However, many college students do not consider NPS use to be



unethical (Weyandt et al., 2016) especially in comparison to other performance-
enhancing, illegal substances (e.g., anabolic steroids; Dodge, Williams, Marzell, &
Turrisi, 2012).
Motivations for NPS Use

The belief that prescription stimulants can improve academic performance is the
predominant motive for NPS use (Benson et al., 2015; Weyandt et al., 2016). For
example, taking prescription stimulants to concentrate better and stay awake longer while
studying are the main motivations reported by students for NPS use (Rabiner et al.,
2009). Other non-academic motivations for NPS use, such as partying or getting high, are
less frequently endorsed (Benson et al., 2015). Furthermore, of those students who used
for academic purposes, most believed that NPS helped them achieve their academic goal
and were satisfied with their performance (Rabiner et al., 2009; Benson et al., 2015).
Thus, the favorable academic expectations that students had about NPS were confirmed
(Benson et al., 2015) and likely reinforced use. Ironically, several studies have found that
NPS use is linked to negative academic outcomes and behaviors including lower GPA,
skipping class, and less studying (Benson et al., 2015) suggesting that student perceptions
may depart from reality.
Gaps in the Literature

In spite of the observed associations between NPS use and counterproductive
academic outcomes, rates of NPS use have significantly increased among the college
population due, in part, to greater availability of ADHD medication on campuses (Benson
et al., 2015; Weyandt et al., 2013). Unfortunately, prevention and intervention efforts to

address the influx in NPS use are severely lacking as noted in recent reviews and meta-



analyses (Benson et al., 2015; Weyandt et al., 2016). Additionally, there is limited
theory-driven research examining causal pathways underlying decisions to misuse
prescription stimulants and examination of alternative methods (i.e., emphasizing the
benefits of nonuse) to minimize NPS use. Until now, the bulk of research on NPS use has
focused on: who and how many people use, where prescription stimulants are obtained,
and why individuals decide to use (Benson et al., 2015). To date, few studies have tried to
isolate key social-cognitive mechanisms that affect decisions to use NPS via
experimental manipulations. Considering the limited research surrounding the
development of prevention strategies in this area, the current research was designed to
target and modify variables in efforts to determine causal pathways leading to NPS use
decisions.
Peer Influence and Outcome Expectancies

Qualitative data on NPS use indicates that first time users tend to only know what
other students have told them about their past experiences (DeSantis et al., 2008).
Therefore, merely hearing about another student’s experience has been shown to factor
into decisions to use NPS. This is unsurprising given that communication about drug use
experiences is known to impact outcome expectancies, or anticipatory beliefs about the
benefits or consequences of a behavior like drug use (Bandura, 2004; Patel & Fromme,
2010; 2014), which is an important precursor of behavioral decisions and actual behavior
(Armitage & Conner, 2000). Exposure to an account of substance use can lead to the
development or adjustment of outcome expectancies. Peer influence can shape outcome

expectancies which more than likely connect story exposure to substance use decisions.



Outcome expectancies need not be accurate or logical to guide behavior (Patel &
Fromme, 2010; 2014). Rather, the subjective value of an expectancy matters. Positive
outcome expectancies, beliefs about the desirable effects of performing a behavior (e.qg.,
euphoric feelings), are said to activate behavior (Patel & Fromme, 2010; 2014).
Accordingly, substance use initiation and maintenance are driven by positive outcome
expectancies (Jones, Corbin, & Fromme, 2001). Negative outcome expectancies about
the undesirable effects of performing a behavior (e.g., sickness or danger) produce the
opposite reaction and inhibit, decrease, or terminate behavior (Jones et al., 2001).
Outcome Expectancies and Social Cognitive Theory

Outcome expectancies are deeply rooted in Social Cognitive Theory (SCT;
Bandura, 1977; 2001a) and are closely represented by separate but related constructs in
other popular models (behavioral beliefs in the Theory of Planned Behavior; Ajzen,
1991; perceived severity/susceptibility & perceived benefits in the Health Belief Model;
Rosenstock, Strecher, & Becker, 1988; perceived vulnerability in the
Prototype/Willingness Model, Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008).
According to SCT, outcome expectancies contribute to and motivate behavior through
goals or intentions to perform the behavior (Bandura, 2001a; Bandura, 2004). Outcomes
expectancies can take several forms including potential positive and negative physical
(e.g., sensory pleasure or pain), social (e.g., approval), and self-evaluative (e.g., self-
satisfaction) effects that accompany behavior (Bandura, 1998). People are incentivized to
adopt behaviors that are likely to produce positive outcomes and avoid actions that lead
to unrewarding or punishing outcomes (Bandura, 2001a). Environmental influences like

peers aid in the construction of outcome expectancies (Bandura, 2001a).



Outcomes expectancies are not only based on one’s own experience but can be
acquired indirectly through exposure to other people’s actions and the consequences from
them (Bandura, 2001b). As humans, we learn vicariously from the successes and failures
of others and this learning can be deliberate or unintentional (Bandura, 1999; Bandura,
2001b). Many of the behaviors that people engage in are learned by example either
designedly or inadvertently. Modeled behavior that conveys rewarding or unrewarding
outcomes contributes to the formation of outcome expectancies (Bandura, 2001b). Given
this, it is not hard to imagine how learning about a positive experience with a drug like
NPS sets an example of what to expect even for individuals who have never tried the
drug. Peers who share past experiences with or tales about NPS use are bound to play a
role in shaping outcome expectancies about drug use, which then set into motion other
cognitive processes such as decisions to use. With that said, the influence of peers’ shared
experiences with NPS use on others’ decisions to use has yet to be experimentally tested.
Despite this, there is a promising body of research illustrating how outcome expectancies
are modifiable and can be changed for the betterment of health behavior (Goldman,
Brown, Christiansen, & Smith, 1991).

Outcome Expectancies and Health Behavior

Outcome expectancies are known to predict both risky (drinking, Lac & Brack,
2018; Blume & Guttu, 2015) and health-protective behavior (physical activity; Williams,
Anderson, Winett, 2005). Most of the research on outcome expectancies has focused on
alcohol use. There is an abundant literature supporting a link between alcohol outcome
expectancies and alcohol use. For example, cross-sectional studies have shown strong

associations between alcohol expectancies and amount of alcohol consumed (Jones,



Corbin, & Fromme, 2001). Alcohol expectancies also predict the frequency (Carey,
1995) and onset (Aas, Leigh, Anderssen, & Jakobsen, 1998) of drinking.

In addition to drinking behavior, the theoretical and clinical significance of
outcome expectancies for explaining other types of substance use including marijuana
and cocaine has gained attention in the literature. Greater outcome expectancies about the
positive effects of marijuana were found to predict higher marijuana frequency and
quantity (Blackenbury, Ladd, & Anderson, 2016). Conversely, greater outcome
expectancies about the negative effects of marijuana have been shown to predict lower
marijuana frequency (Blackenbury et al., 2016). Relatedly, there is evidence that stronger
sex-related marijuana expectancies (i.e., sexual enhancement) are significantly associated
with greater: frequency of marijuana use, marijuana use at last intercourse, and intentions
to have sex while under the influence of marijuana (Hendershot, Magnana, & Bryan,
2010). In a sample of non-treatment seeking cocaine users, higher expectations that
cocaine would increase social and physical pleasure was associated with increased
frequency of use (Hayaki, Anderson, & Stein, 2008). An inverse association was found
between frequency of use and the expectation that cocaine would increase cognitive and
physical impairment (Hayaki et al., 2008).

Expectancies and NPS

Outcome expectancies for prescription stimulants have only recently begun to be
explored. A nationwide study conducted by Looby and Earleywine (2009) found that
stronger positive expectancies regarding prescription stimulant use (e.g., “My ability to
focus is better”; “My memory is better”; “I can ignore distractions more easily”) were

associated with greater past-month frequency of use. Negative expectancies (e.g., “I can’t
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sleep”; “I get nervous and edgy”; “My heart races”; “I feel sick to my stomach”; “I feel
guilty for taking it””) were not associated with use, but this could be due to sampling only
medical and recreational users instead of nonusers. Another study discriminating user
groups (i.e., nonusers, recreational users, medical users, recreational/medical users) found
that nonusers held the weakest positive expectancies and strongest negative expectancies
compared to the other groups (Looby & Earleywine, 2010). Meanwhile, recreational and
medical users held the strongest positive expectancies.

Looby and Earleywine (2011) have also examined whether students who were
given a placebo, but falsely told they received a prescription stimulant, would exhibit
better performance on cognitive tests and report higher subjective mood ratings.
Compared to the control group who received no medication, experimental participants
reported feeling the most high and stimulated during the visit when a fake prescription
stimulant was administered. Favorable expectancies about illicit use of prescription
stimulants were also positively associated with friends’ behavioral norms, ADHD-like
symptomology, and attitudes towards illicit use of prescription stimulants (Bavarian et
al., 2014), whereas negative expectancies were inversely associated with attitudes toward
illicit use of prescription stimulants. Finally, Holt & Looby (2017) examined whether
expectancy effects differed between ever NPS users and at-risk nonusers who had at least
two of five NPS risk factors (i.e., being male, GPA <3.5, Greek life membership, past
month marijuana use, or past two-week binge-drinking). They found that NPS users
endorsed greater cognitive enhancement expectancies and lower expectancies about
guilt/dependence and anxiety/arousal. In comparison to NPS users, nonusers reported

significantly lower cognitive enhancement expectancies and significantly higher
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expectancies about adverse physiological effects, addiction, and feeling guilty about use.
Given the differences in expectancies among NPS users and nonusers, modification of
expectancies such as weakening positive expectations and strengthening negative
expectations is a worthwhile strategy for decreasing and preventing NPS use. Besides
expectancies about cognitive enhancement, outcome expectancies about the effects of
NPS use on academic performance is a unique construct to target for substance-use
interventions.
Modifying Expectancies

Research on alcohol-related expectancies has indicated how expectancies can be
altered to decrease alcohol consumption (Goldman et al., 1991). Findings from Darkes
and Goldman (1993) provide additional experimental evidence that alcohol expectancies
play a causal role on drinking behavior. Both Goldman et al. (1991) and Darkes and
Goldman (1993) challenged expectancies to lower the strength of expectancies in order to
reduce alcohol consumption. More recently, researchers have begun to examine and
challenge expectancies regarding prescription stimulants to reduce and prevent NPS use
(Looby & Earleywine, 2011; Looby, De Young, & Earleywine, 2013). For example,
Looby et al. (2013) challenged NPS use expectancies by pretending to give college
students a prescription stimulant that was actually a placebo. Participants were randomly
assigned to an experimental group that received the placebo medication during the first of
two visits or a control group that received no medication at either visits. All participants
completed a battery of cognitive tests and a questionnaire assessing mood and arousal.
Experimental participants orally ingested the placebo before their cognitive performance

and mood were gauged. At the end of the second visit, experimental participants were
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told they were given a placebo and received a lecture on expectancy effects and substance
use. Participants were also informed about the negative consequences of use and research
suggesting that the use of prescription stimulant medication does not significantly
enhance cognitive functioning. Then, participants were shown the differences in their
mood and cognitive performance at each visit, after they believed they ingested a
stimulant vs. not. Thus, experimental participants were challenged to see how any
differences in perceived ability could only be due to their expectations. Following the
challenge for experimental participants and at the end of the second visit for control
participants, a questionnaire on prescription stimulant expectancies was administered.
Findings revealed that expectancies about cognitive enhancement were successfully
weakened for those who received the challenge intervention. Because outcome
expectancies are modifiable and can be formed by vicarious learning, it follows that
stories of NPS use tied to academic success or failure may inform expectancies and
prompt different responses depending on the outcome associated with use.

The Prototype/Willingness Model (PWM)

In addition to outcome expectancies, the Prototype/Willingness Model (PWM;
Gerrard et al., 2008; Gibbons, Gerrard, Stock, & Finneran, 2015) is a useful framework
for understanding risky health decisions and behavior. As a dual-process model, the
PWM adds to theories of reasoned action (Fishbein & Ajzen, 2010) by proposing a social
reaction pathway to behavior. Theories of reasoned action (e.g. Theory of Planned
Behavior) assume that health decision-making is a deliberative and planned process
through which people weigh their behavioral options and the possible outcomes

associated with a behavior. Alternatively, the PWM posits that health behavior can be the
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product of reasoned and/or social reaction processes. The inclusion of a social reaction
pathway accounts for health behavior decision-making that is unplanned and more of a
reaction to the social situation (Gibbons et al., 2015). Prototypes and willingness are two
unique constructs that reside on the social reaction pathway. Prototypes are perceptions
of the typical person who engages in a behavior (e.g., NPS user) or not (e.g., nonuser).
Past research has shown prototype perceptions to be valuable predictors of actual
substance use and other risk behaviors (e.g., unprotected sex) both directly and indirectly
via willingness and intentions (Gibbons et al., 2015; van Lettow, de Vries, Burdorf, &
van Empelen, 2016). Willingness, defined as an openness to opportunity, is the proximal
predictor of behavior on the social reaction pathway. Intentions, or planned readiness to
engage in a behavior, is the primary predictor of behavior on the reasoned pathway.
Perceived vulnerability, the perception of the extent to which one is susceptible to
the risks of a behavior, is another construct in the PWM that operates on both the
reasoned and social reaction pathway (Gerrard et al., 2008). Like outcome expectancies,
perceived vulnerability involves forethought about the negative consequences of a
behavior. However, perceived vulnerability fails to capture how predicted positive
outcomes, not just the lack of expected negative consequences, can impact risk decisions
and behavior. Because NPS use is largely motivated by anticipated academic gains,
perceived vulnerability is not sufficient in accounting for the influence of positive
expected outcomes. That is not to say that perceived vulnerability is unimportant to the
study of NPS use. Quite the contrary, perceived vulnerability appears to be a protective
factor against NPS use. For example, existing research on the consequences of misusing

prescription stimulant medication indicates that misuse is less likely if college students
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perceived risks to be high (Benson et al., 2015). Rather, outcome expectancies are better
suited for addressing ways to prevent NPS use that correspond with the primary
motivation to use — academic enhancement. For this reason, the current research
explores the influence of positive and negative outcome expectancies associated with
NPS use instead of perceived vulnerability because outcome expectancies contain both
gains and losses from behavior.
Prototype Perceptions

In addition to outcome expectancies, prototype perceptions are a good candidate
for understanding how learning about another students’ experience with NPS use might
affect one’s motivation to misuse prescription stimulants. The experiences other students
have with NPS use are important because they can inform perceptions of prototypes or
social images of the typical person who engages in a behavior (e.g., the typical smoker or
binge drinker; Gibbons et al., 2015). Two dimensions characterize prototype perceptions:
favorability and similarity. Favorability refers to how positive the image is perceived to
be; whereas, similarity refers to how similar the image is perceived to be in relation to the
evaluator (Gibbons et al., 2015). For example, a student would rate the favorability of a
NPS user or nonuser and then how similar they feel to this person. Examining the
individual contributions of prototype favorability and similarity and their interaction term
can increase predictive validity of decisions to engage in a behavior (van Lettow et al.,
2016; Gibbons & Gerrard, 2016).
User and Nonuser Prototypes

Both health-risk (i.e., user) and health-protective (i.e., nonuser or abstainer)

prototypes are important determinants of willingness and intentions (proximal
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antecedents of behavior) and actual behavior (Gibbons et al., 2015; van Lettow et al.,
2016). Positive perceptions of user prototypes encourage risk behavior (Blanton,
Gibbons, Gerrard, Conger, & Smith, 1997; Hampson, Andrews, & Barckley, 2008;
Norman, Armitage, & Quigley, 2007; Spijkerman, Larsen, Gibbons, & Engels, 2010).
Meanwhile, positive evaluations of nonuser or abstainer prototypes inhibit risk behavior
(Gerrard et al., 2002; Litt & Lewis, 2015; Zimmermann & Sieverding, 2010). Given the
significance of user and nonuser prototypes in explaining other drug-related health
behaviors, it seems worthwhile to investigate the influence of prototypes related to NPS
use. Of specific interest to the proposed research are the academic outcomes attached to
images (i.e., prototypes) of NPS users and nonusers.
Perceptions of Nonmedical Prescription Stimulant Users

Only a few studies have explored the impact of NPS user prototypes. Of those
conducted, two studies found that favorable perceptions of NPS users were associated
with willingness (Molloy, Stock, Dodge, & Aspelund, 2019; Stock, Litt, Arlt, Peterson, &
Sommerville, 2013) and intentions (Molloy et al., 2019) to use. A third study found that
participants viewed someone who used NPS as less of a cheater and as needing
stimulants more to succeed than someone who used steroids (Dodge et al., 2012). No
studies have examined NPS nonuser prototypes despite evidence that holding more
favorable abstainer prototypes is related to greater willingness to refuse substances
(Wills, Gibbons, Gerrard, Murry, & Brody, 2003). To better understand prototype
perceptions related to NPS and their influence on willingness and intentions, prototypes
of NPS users and nonusers were manipulated in a pilot study.

Targeting Prototypes

15



Previous research has demonstrated that prototype perceptions are malleable and
able to be modified. This is an area that has yet to be explored for NPS use, but that has
been tested for other health behaviors such as risky sex and alcohol use. Specifically,
Blanton and colleagues (2001) provided the earliest evidence of prototype malleability
when they exposed individuals to a persuasive communication describing people who
had unsafe sex with negative personality traits (i.e., less responsible and more selfish) and
people who engaged in safe sex with positive personality traits (i.e., more responsible and
less selfish). As a result, participants who read the unfavorable message about those who
had sex without a condom decreased their willingness to have unsafe sex. In essence, the
persuasive communication effectively invoked a negative image of the person who has
sex without protection and this impacted their willingness to engage in risky sexual
behavior.

In addition to manipulating prototype favorability, two studies have successfully
manipulated prototype similarity to impact willingness to engage in other behaviors (e.g.,
drinking, Lane, Gibbons, O’Hara, & Gerrard, 2011; unprotected sex, Stock, Gibbons,
Beekman, & Gerrard, 2015). Lane et al. (2011) found that participants felt less similar to
drinkers and reported less willingness to drink after being instructed to think of how they
were dissimilar (versus similar) to the regular drinker. Likewise, Stock et al. (2015) had
participants listen to an audiotape about a peer who had contracted genital herpes who
was either similar to them in terms of sexual risk or not (e.g., number of past sexual
partners, frequency of condom use). Again, findings indicated that those who heard about
someone with a similar sexual background reported lower willingness to have sex

without a condom than those who heard about someone dissimilar. Findings from both
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studies provide empirical support that prototypes affect willingness to use through a
process of social comparison (Gibbons et al., 2015). This assumption is one put forth by
proponents of the PWM (Gerrard et al., 2008).
Prototypes and Expectancies

Prototype perceptions and outcome expectancies are two constructs that impact
decisions to use substances. Yet, prototypes and outcome expectancies have never been
experimentally tested together to examine their combined effects on substance-related
decisions. Two longitudinal studies applying the PWM and examining alcohol prototypes
and expectancies illustrate the benefit of including both constructs in research on
substance use (Dal Cin et al., 2009; Ouellette et al., 1999). Ouellette et al. (1999) found
evidence that drinking prototypes were antecedent to alcohol expectancies demonstrating
that the constructs are jointly linked to each other. Moreover, prototypes and expectancies
were documented as independent mediators that influence behavior via willingness in
both studies (Dal Cin et al., 2009; Ouellette et al., 1999). Specifically, Ouellette and
colleagues (1999) demonstrated that drinker prototypes and alcohol expectancies were
related to willingness, which in turn, predicted changes in alcohol consumption. Dal Cin
et al. (2009) also explored relationships between expectancies and PWM constructs
finding that exposure to alcohol in movies indirectly led to greater alcohol consumption
via alcohol expectancies and willingness as well as through alcohol prototypes and
willingness. Building from these longitudinal studies, the proposed research targets NPS
use/nonuse prototypes and outcome expectancies about academic performance (success
or misfortune) to gain insight into their independent and interactive effects on NPS use

decisions.
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Social Comparison to Prototypes

An assumption of the PWM is that prototypes precede and affect willingness via a
social comparison process. According to social comparison theory, we compare our
abilities or situation to that of others to learn about ourselves (Buunk, Gibbons, & Visser,
2002). The people we compare ourselves to are “comparison targets.” The most
influential comparison targets are those who are relevant and similar to us on a variety of
dimensions (e.g., gender, age, year level; Lockwood & Kunda, 1997). SCT aligns with
this assertion in that people judge what will happen to them if they perform a behavior
based on what happens to others especially if they perceive the person modeling the
behavior as similar (Bandura, 1988; Bandura, 2001b).

Prototypes can be cognitive manifestations of social comparison targets that guide
our choices of possible selves and what health behaviors we avoid or adopt (Gibbons &
Gerrard, 1997; Buunk, Gibbons, & Visser, 2002). Therefore, when contemplating a
prototype and assessing how our own characteristics or behavior relate to the prototype,
we are using the process of social comparison (Gibbons & Gerrard, 1997). Likewise,
behavioral modeling as witnessed vicariously can influence outcome expectancies
through a social comparison process (Bandura, 1988; Bandura, 2001b). Whether or not
people deliberately seek it, people are confronted with comparative information in their
everyday lives, which can impact learning and have consequences for the behavior they
decide to engage in (Bandura, 1991).

Individuals also vary in the degree to which they socially compare themselves
with others known as social comparison orientation (SCO, Buunk & Gibbons, 2007).

Individuals with a high SCO are more strongly influenced by comparison targets and
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prototypes (Stock et al., 2015). Like upward and downward comparison targets,
prototypes associated with a positive (vs. negative) outcome are likely to be most
influential for individuals high in SCO (Buunk & Gibbons, 2007). Two studies by Litt,
Stock, and Gibbons (2015) demonstrated that SCO moderated the impact of social
influence (i.e., perceived friend and sibling alcohol use) on alcohol user prototypes,
willingness to use alcohol, and alcohol use. They found that adolescents with higher SCO
reported greater willingness, more favorable perceptions of alcohol users, and increases
in alcohol use when they perceived friend and sibling use as high. In the current study,
SCO is proposed to interact with prototypes and outcome expectancies such that
individuals higher in SCO who are exposed to a risk prototype that experiences a positive
outcome will be more influenced by this modeled experience. This is because people are
more likely to exhibit behavior that accompanies a valued outcome and are motivated by
the successes of others especially those similar to them as this enhances personal
relevance (Bandura, 2001b). Moreover, Lockwood and Kunda (1997) demonstrated that

perceived relevance increases the likelihood of engaging in social comparison.
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Chapter 3: Preliminary Study

A preliminary study was conducted to examine how students react to stories about
NPS use or nonuse and whether this affects their NPS use perceptions and decisions. This
initial study was also used to determine if manipulating prototypes and academic
outcomes associated with NPS use affects prototype evaluations, effectiveness beliefs,
and decisions to use nonmedical prescription stimulants. It was hypothesized that
nonusers would be viewed more favorably than users. However, exposure to a NPS user
who experienced a positive outcome was expected to increase risky cognitions towards
use (e.g., more favorable beliefs and greater willingness to use). Furthermore, moderated
mediation was hypothesized. | anticipated that reading about a NPS user would indirectly
lead to greater willingness via greater belief that stimulants are effective, but that this
would only be true if the user experienced a positive academic outcome. See Figure 1 for
hypothesized diagram.

Figure 1. Diagram of Hypothesized Moderated Mediation

Outcome Effectiveness
Condition Belief
(W) M)
Prototype NPS Use
Condition > Willingness
(X) (Y)
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X = Prototype Condition; W = Outcome Condition; M = Effectiveness Belief; Y = NPS Use Willingness

Adapted from Hayes (2013)

Method

225 college students between 18 and 25 years old (107 females, 118 males, Mage =
21.96) were recruited from The George Washington University (GWU, n = 27) and
through the online service Amazon Mechanical Turk (MTurk, n = 198). Participants
recruited from GWU completed either an online (using Qualtrics, n = 13) or paper-and-
pencil survey (if approached in person, n = 14). Participants were told that the survey was
designed to investigate factors associated with academic success and failure. To disguise
the true purpose of the research, participants were told that the researchers were
interested in learning about students’ impressions of others’ academic experiences
(adapted from Lockwood, Marshall, & Sadler, 2005). They were also informed that the
survey would include questions about substance use and take approximately 10-15
minutes to complete. GWU recruitment methods included approaching students on
campus (e.g., library, quad, in classes) as well as advertising the study through the
Psychology Department’s subject pool and email listserv announcements. Participants
from the subject pool were given 0.5 research credit towards a course requirement. All
other participants were offered one of the following rewards: 1) entry into a prize lottery
for a $10 gift card, 2) a free snack (e.g., candy), or 3) extra class credit at the discretion of
their professor. MTurk participants were restricted to English-speaking college students
from the U.S. between 18 and 25 years old and paid $0.50. As a precaution, a location
filter was enabled via MTurk requiring that respondents be registered in the U.S. to

participate.
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Procedure

This study used a 2 (prototype: user or nonuser) by 2 (academic outcome:
performed well or poorly on exams) between-subjects experimental design. Participants
were provided with an informed consent document before beginning the survey.
Following consent, participants indicated their gender and were told that they would be
reading an academic experience written by an undergraduate.® To enhance believability,
participants were told that the story was from a “Confessions of an Undergraduate” series
and that current undergraduates were asked to recall and share a successful or
unsuccessful experience that they have had in college. Participants were told that they
would be asked about the story and their views of the student (similar bogus materials
have been used by Lockwood and Kunda, 1997). The instructions also noted that the
student’s name was changed to protect their privacy.

Participants were randomly assigned to read about a student of the same gender
(Jeff/Jen) who accepted or refused NPS while studying and then did better or worse than
expected on their midterms. Afterwards, participants completed manipulation checks
relating to story recall and comprehension (see Manipulation Checks below). Finally,
perceptions of the student, beliefs about NPS use, and NPS use decisions were assessed
in addition to background and demographic variables. 2 Upon completion of the survey,
participants received a debriefing form including health information on NPS use from the

National Institute on Drug Abuse (NIDA).

L In the stories given to participants recruited from GWU, the undergraduate was specified as a fellow
GWU student.

2 After assessing the dependent variables, participants were also randomly assigned to view fabricated peer
reactions to the story in graph form (i.e., favorable or unfavorable impressions that other participants had
about the student). This manipulation was included for exploratory purposes and is not discussed further in
this paper.
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Experimental Manipulations

User condition. Participants randomly assigned to the NPS user condition read
about a student of their same gender (i.e., Jeff or Jen) who used nonmedical prescription
stimulants offered by their friend (i.e., Paul or Paula) and subsequently performed better
or worse than expected on midterm exams (adapted from Dodge et al., 2012). See
Appendix A for examples of experimental manipulations.

Nonuser condition. Participants randomly assigned to the nonuser condition read
about a student of their same gender (i.e., Jeff or Jen) who is offered prescription
stimulants from their friend (i.e., Paul or Paula) but declined the offer and subsequently
performed better or worse than expected on midterm exams (adapted from Dodge et al.,
2012). See Appendix A for experimental manipulations.

Manipulation Checks

Recall of Use Decision. Participants indicated whether or not the student took
prescription stimulant pills that were offered to them (0 = no, 1 = yes). The correct
answer varied depending on prototype condition (user vs. nonuser).

Recall of Academic Outcome. Participants indicated whether or not the student
performed better or worse than expected on midterms (0 = worse, 1 = better). The correct
answer to this varied depending on outcome condition (performed well vs. poorly).
Measures — Background and Control Variables

Demographic information. Participants reported their gender, age, year in
school, race, and GPA. Previous research has shown these variables to be associated with
NPS use (Arria, O’Grady, Caldeira, Vincent, & Wish, 2008b; Garnier-Dykstra et al.,

2012; McCabe, Knight, Teter, & Wechsler, 2005; Stock et al., 2013).
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Past NPS Use. Participants were asked if they have ever taken a prescription
stimulant without a doctor’s prescription (0 = no, 1 = yes) and if they have used
prescription stimulants not prescribed in the past 12 months for academic reasons (0 = no,
1 =yes).

Current Prescription for a Prescription Stimulant. Participants reported
whether or not they have a current prescription for a stimulant (e.g., Adderall, Ritalin,
Vyvanse Dexedrine, Concerta, or Strattera; 0 = no, 1 = yes).

Ever ADHD Diagnosis. Participants reported if they have ever been diagnosed
with ADHD (0 = no, 1 = yes).

Additional Background Questions — MTurk

In addition to the standard background questions, extra information was obtained
from MTurk participants. MTurk participants were asked if they attend college in the
U.S. (0 = no, 1 = yes), the name of their college/university (open-ended), and if their
college or university is located on the East Coast or in the Mid-Atlantic region (e.g., DE,
DC, MD, NJ, NY, PA, VA, WV) (0 = no, 1 = yes).

Measures — Dependent Variables
Student Evaluations.

Prototype Favorability. Participants were asked to give their impression of the
student by rating them on a series of 12 adjectives (i.e., popular, unorganized, smart,
dishonest, hard-working, irresponsible, disciplined, lazy, mature, careless, successful, and
well-adjusted) using a scale from 1 (not at all) to 7 (extremely) (adapted from Lockwood

et al., 2005; Stock et al., 2013). Negative adjective items (e.g., unorganized, dishonest)
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were reverse-coded. Higher scores indicate greater perceived favorability. All 12
adjective items were averaged (o = .92).

Prototype Similarity. Participants rated their perceived similarity to the student
(“How similar are you to the student you read?”’) using a scale from 1 (not at all similar)
to 7 (very similar) (e.g., Lane et al., 2011).

FavorabilityxSimilarity. The adjective items were averaged (o = .92) and
multiplied by similarity (Litt & Stock, 2011; Stock et al., 2013).

Comparison rating. Participants were asked how they consider themselves in
relation to the student from the story. The item read, “How do you see yourself in
comparison to the student in the story?” with a response scale from 1 (I am doing much
worse than this student) to 7 (I am doing much better than this student) (adapted from
Lockwood et al., 2005).

Beliefs about Nonmedical Prescription Stimulants

Effectiveness. One item assessed if the participant believed that prescription
stimulants are an effective study aid from 1 (strongly disagree) to 7 (strongly agree).

Necessary. Participants reported whether they believed taking a prescription
stimulant was necessary for the student to perform well on midterms from 1 (strongly
disagree) to 7 (strongly agree) (adapted from Dodge et al., 2012).

NPS Use Decisions

Refusal Likelihood. Participants rated the likelihood of refusing an offer to use

prescription stimulants from 1 (not at all likely) to 7 (very likely). The exact item read,

“How likely is it that you would refuse an offer from a friend and decide not to take
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prescription stimulant pills (e.g., Adderall) without a prescription for academic reasons
(e.g., to study)?” (modified from Wills et al., 2003).

Willingness. Willingness to use prescription stimulants for academic reasons
without a prescription was measured using four items from two hypothetical scenarios
(adapted from Stock et al., 2013). Responses ranged from 1 (not at all willing) to 7 (very
willing).

In the first scenario, participants were asked to imagine that they haven’t had time
to study for a big upcoming exam and that a friend offers them prescription stimulant
pills for free. Then, participants rated how willing they would be to 1) take the pills, and
2) take the pills and ask for extra to use for your next big exam or paper. In the second
scenario, participants were asked to imagine that they are working on a paper due
tomorrow and that they will need to stay up all night to complete it on time. While they
are working in the library, another student offers them some prescription pills.
Participants were then asked how willing they would be to 1) take the pills, and 2) take
the pills and ask for extra to use for another big assignment coming up. The 4 items were
averaged (a = .95).

Intentions. Intentions to use prescription stimulants for academic reasons without
a prescription were measured with two items using a scale from 1 (strongly disagree) to 7
(strongly agree). The items only differed by timeframe. The first item read, “I intend to
take prescription stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine, Concerta or
Strattera) that were not prescribed to me in the next 6 months for academic reasons.” The
second item read, “I intend to take prescription stimulants (e.g., Adderall, Ritalin,

Vyvanse, Dexedrine, Concerta or Strattera) that were not prescribed to me before 1
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graduate from college for academic reasons.” Both intention items were adapted from
past literature (Donaldson, Siegel, & Crano, 2016; Fishbein & Ajzen, 2010) and averaged
(r=.91).

Statistical Analyses

Data analysis excluded those with a prescription for a stimulant and those with an
ADHD diagnosis (n = 16). This is because those with a prescription do not fit the criteria
of a NPS user (i.e., someone who uses a stimulant that is not prescribed to them by a
healthcare professional). Similarly, those who have been diagnosed with ADHD might be
misusing stimulants to self-medicate and are likely already prescribed a stimulant. A
priori data analysis plans also specified the removal of any participants who failed one (n
= 10) or both manipulation checks (n = 23) including accurate recall of the student as a
user or nonuser and the academic outcome from the story. Post data collection, two
outliers were identified and dropped from analysis and two participants with missing data
were removed via listwise deletion. After applying a priori and posteriori restrictions, a
final sample of 172 participants (86 males, 86 females) was used for analysis. This final
sample was composed of 151 MTurk students and 21 students from GWU. The mean age
of participants was 21.83.

Descriptive statistics and frequency checks were conducted to summarize the
sample and study measures. Factor analyses and reliability analyses were conducted to
describe how well a group of items captured a single construct. Bivariate correlations
were also calculated to examine associations between study variables. See Table 1 for
bivariate correlations, means, standard deviations, and ranges for study variables.

Condition randomization checks were performed using ANOVAs with all covariates
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(gender, ever NPS use, school year, and GPA) to ensure that there were no significant
condition effects between any of the four experimental groups. Lastly, Bonferroni-
adjusted general linear model analyses of covariance (GLM ANCOVASs) were conducted
to assess the main and combined effects of the 2 (prototype: user or nonuser) by 2
(outcome: performed well or poorly) design on prototype evaluations, NPS use beliefs,
and NPS use decisions. All GLM ANCOVAs controlled for gender, ever NPS use, year
in school, and GPA. Pairwise comparisons were examined and reported for interpretation
of significant two-way interactions. A criterion of p = .05 was set as a marker of
statistical significance for tests of main effects and two-way interactions. Marginal effects
are also noted when p < .10 and to interpret directions and relationships in the data. See
Table 2 for a summary of ANCOVA main effects and interactions and Table 3 for means
and simple effects.
Results

Descriptive Statistics and Correlations

19.8% of participants reported having ever used a prescription stimulant without a
doctor’s prescription. Fewer participants (8.7%) indicated having taken a prescription
stimulant without a doctor’s prescription in the past 12 months for academic reasons. The
majority of participants were White (63.4%) and the mean GPA was 3.4. Condition
breakdowns were as follows: user/performed well (n = 45), user/performed poorly (n =
46), nonuser/performed well (n = 40), and nonuser/performed poorly (n = 41).

Most correlations were in anticipated directions. The following is a brief summary
of some significant correlations. Ever NPS use was positively associated with beliefs that

NPS are effective (r = .40, p <.001) and necessary for success (r =.19, p <.05),
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likelihood of refusing (r = -.56, p <.001) NPS, as well as willingness (r = .56, p <.001)
and intentions (r = .61, p <.001) to use for academic reasons. The user condition was
associated with less perceived favorability (r = -.57, p <.001), similarity (r =-.35, p <
.001), and the favorability x similarity interaction (r = -.49, p <.001). However, the user
condition was also associated with greater beliefs that prescription stimulants are an
effective study aid (r = .18, p <.05.). The performed well condition was associated with
greater perceived favorability (r = .33, p <.001) and greater favorability x similarity (r =
23, p <.01).

Only perceived similarity was associated with greater willingness to use (r = .27,
p <.001). As expected, willingness and intentions were positively correlated with each
other (r = .75, p <.001). Finally, likelihood of refusing an offer to use NPS was
negatively associated with willingness (r = -.80, p <.001) and intentions to use (r = -.78,

p <.001).
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Table 1

Correlations, Means, Standard Deviations, and Ranges for Study Variables

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Prototype Condition --
2. Outcome Condition .00 --
3. Ever NPS use .06 -.02

4. Gender -.08 -.01 .00 --

5. School year .01 -.07 .05 -.03 --

6. GPA 10 .04 -.09 .08 A1 --

7. Favorability -577 .33 .02 .08 -177 -1 -

8. Similarity -35™ 141 147 .04 -09  -14t 557 -

9. Fav X Similarity -49™ 23" .09 .05 -12 -12 g7 937 -

10. Comparative Rating .12 -19" -19"  -10 A3t 407 357 377 34T --

11. Effectiveness 18" 137 407 -12 -.07 -.07 .01 18" .08 -.29™ --

12. Necessary .09 .02 197 -22° -18°  -.09 -.00 137 .05 -.15f 54 --

13. Likelihood (refuse)  -.07 -.10 -56™ -.08 10 147 -.05 -2 -12 38" -.62™  -417 --

14. Willingness .07 .02 56™ .07 -.10 -11 .02 277 15t -317% 827 457 -80™ --

15. Intentions .01 -.01 617 .06 -15°  -.08 .03 18" A2 -267 49" 39" -78" 757 --
M .53 49 .20 .50 3.19 3.41 4.37 3.67 17.20 521 334 210 567 228 195
SD .50 .50 40 .50 1.01 40 1.16 183 11.33 123 191 141 171 173 1.64
Range 0-1 0-1 0-1 0-1 1-4 1.9-4 18-7 1-7 18473 1-7 1-7 1-7 1-7 1-7 1-7

Note. Prototype Condition (0 = nonuser, 1 = user); Outcome Condition (0 = performed poorly, 1 = performed well); Ever NPS use (0 = no, 1 = yes);
Gender (0 = male, 1 = female); School year (1 = Freshman, 2 = Sophomore, 3 = Junior, 4 = Senior); All other variables are coded such that higher values
indicate more of the construct. 'p <.10, “p <.05, ™ p <.001
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Randomization error check

ANOVAs were run to confirm that there were no condition randomization errors.
Results indicated that there were no significant differences among conditions on any of
the control variables including gender, ever NPS use, school year, and GPA (all ps > .26).
Primary Analyses
Student Evaluations.

Prototype Favorability. GLM ANCOVAs revealed a significant main effect of
the prototype condition (F(1,164) = 96.71, p <. 001, mp*=.37) such that nonusers (M =
5.07) were rated more favorably than users (M = 3.75). There was also a main effect of
the outcome condition (F(1,164) = 33.89, p <. 001, 1np?=.17) such that those who

performed well (M = 4.80) were viewed more favorably than those who performed poorly
(M =4.02). The prototype by outcome interaction was not significant (F(1,164) = 2.41, p
=.12, np* = .02). However, pairwise comparisons revealed that nonusers were viewed
more favorably than users in both outcome conditions (ps <.001). Likewise, perceived
favorability was higher for those who read about a target who performed well (vs. poorly)
in both the user and nonuser groups (ps < .002).

Prototype Similarity. Findings revealed significant main effects of prototype (F
(1, 164) = 24.76, p <. 001, np> = .13) and outcome (F (1, 164) = 4.08, p = .045, np*=.02)
condition. Nonusers (M = 4.36) were perceived as more similar to the participants than
users (M = 3.07) and those who performed well (M = 3.98) vs. poorly (M = 3.46) were
rated as more similar. The interaction between prototype and outcome conditions was not

significant (F (1, 164) =.47, p = .49, np? = .003). Pairwise comparisons revealed that
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nonusers were rated higher in perceived similarity than users in the performed well (M =
4.71vs. M =3.24,p<.001; CI[.74, 2.19]) and poorly (M =4.01 vs. M = 2.90, p =.002,
CI[.40, 1.83]) groups.

Favorability X Similarity. Results indicated main effects of prototype (F (1,

164) =56.94, p <. 001, Mp* = .26) and academic outcome (F (1, 164) = 13.74, p <. 001,

Np? = .08) on perceived favorability multiplied by similarity. Nonusers (M = 23.07)

versus users (M = 12.03) and those who performed well (M = 20.24) versus poorly (M =
14.86) were rated more favorably. The interaction between conditions was not significant
(F (1, 164) = 2.31, p = .13, np?> = .01). Pairwise comparisons revealed that nonusers (vs.
users) were viewed more favorably regardless of their academic outcome, ps <. 001.
Additionally, among the nonuser group (p <.001; CI [3.42, 11.74]), those who performed
well (M = 26.86) were rated as more favorable and similar than those who performed
poorly (M = 19.28).

Comparison Rating. The main effect of prototype condition was not significant

(F (1, 164) = 1.74, p = .19, np> = .01). However, there was a significant main effect of

outcome (F (1, 164) = 9.93, p =.002, np?> = .06). Participants saw themselves as doing

better academically than the student who performed poorly (M = 5.46) versus the student
who performed well (M = 4.94). The interaction between prototype and condition was
statistically significant (F (1, 164) = 5.71, p =.02, np*> = .03). Pairwise comparisons
indicated a significant difference within the performed well group such that those who

read about user (M = 5.25) reported doing better academically than those who read about

a nonuser (M = 4.64), p =.01; CI [.15, 1.07]. A simple effect of academic outcome in the
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nonuser group was also found, p <.001; CI [.44, 1.37]. Those who read about a nonuser
who did worse than expected (M = 5.54) rated themselves as doing better academically
than those who read about a nonuser who did better than expected (M = 4.64).
Beliefs about Nonmedical Prescription Stimulants

Effectiveness. There was a significant main effect of prototype on the belief that
prescription stimulants are an effective study aid (F (1, 164) =5.14, p = .03, np* = .03).
Those in the user group (M = 3.62) rated NPS as more effective than those in the nonuser
group (M = 3.03). The main effect of outcome was marginal (F (1, 164) = 3.37, p = .07,
Np? = .02) and estimated marginal means demonstrated that those in the performed well
group (M = 3.56) rated NPS as more effective than the performed poorly group (M =
3.09). The prototype X outcome interaction on effectiveness beliefs was significant (F (1,
164) = 6.72, p = .01, np* = .04). Pairwise comparisons revealed a simple effect in the
performed well group (p <. 001; CI[.53, 1.99]) such that those who read about a user (M
= 4.19) rated NPS as more effective than those who read about a nonuser (M = 2.93).
Additionally, there was a simple effect on effectiveness beliefs in the user group (p =
.002; CI [.44, 1.84]) with those who read about a better outcome (M = 4.19) rating NPS
as more effective than those who read about a worse outcome (M = 3.05).

Necessary for Success. There were no significant main effects of prototype (F (1,
164) = .87, p = .35, np?> = .005) or outcome (F (1, 164) =.004, p= .95, np> < .001) on the
belief that NPS was necessary for good performance. The prototype X outcome
interaction was significant (F (1, 164) = 8.72, p = .004, np* = .05). Pairwise comparisons

revealed that the simple effect among the performed well group (p = .007; CI [.21, 1.35])
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such that those who read about a user (M = 2.48) believed NPS was more necessary for
performance than those who read about a nonuser (M = 1.70). Simple effects of outcome
were observed in both the user (p = .04; CI [.04, 1.13]) and nonuser (p = .04; CI [.03,
1.18]) groups. In the user group, those who read about a better outcome (M = 2.48) rated
NPS as more necessary than those who read about a worse outcome (M = 1.90). The
reverse was observed in the nonuser group with those who read about a worse outcome
(M = 2.31) rating NPS as more necessary for success than those who read about a
nonuser who had performed well (M = 1.70).

NPS Use Decisions

Refusal Likelihood. There was no main effect of prototype on likelihood of

refusing an offer to use stimulants (F (1, 164) = .95, p = .33, np*> = .006). The main effect
of outcome was also not significant (F (1, 164) = 2.77, p = .10, np*> = .02). But, the

interaction between conditions did reach significance (F (1, 164) = 6.30, p = .01, np*=

.04). Pairwise comparisons indicated a significant effect of prototype in the better
outcome group (p = .02; CI [.14, 1.32]) such that those who read about a nonuser (vs.
user) reported greater likelihood of refusing an offer to use prescription stimulants, M =
5.86 vs. M = 5.13. There was also a significant effect of outcome in the user group (p =
.003; CI [.31, 1.44]) such that those who read about a worse (vs. better) outcome reported

greater likelihood of refusing an offer to use, M =6.01 vs. M = 5.13.

Willingness. No main effects of prototype (F (1, 164) = .56, p = .46, 1> = .003)
or outcome (F (1, 164) = .10, p = .76, np> = .001) were found. The prototype X outcome
interaction was significant (F (1, 164) = 5.60, p = .02, np* = .03). Pairwise comparisons
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revealed that the simple effect of prototype was only significant in the better outcome
group (p=.03; CI [.06, 1.28]) with higher willingness reported in the user group (M =
2.65) compared to the nonuser group (1.98). A marginal simple effect of outcome
emerged among the user group (p = .054; CI [-.009, 1.16]) with higher willingness
reported by those who read about a better outcome (M = 2.65) than a worse outcome (M
=2.07).

Intentions. Main effects for prototype (F (1, 164) = .149, p = .70, np? = .001) and

outcome (F (1, 164) = .04, p = .84, np> = .000) were not significant. There was a

significant prototype X outcome interaction (F (1, 164) = 4.45, p = .04, n,*> = .03).

However, inspection of pairwise comparisons revealed only a marginal simple effect of
prototype (p = .08; CI [-.06, 1.03]) in the worse than expected condition such that
intentions were higher in the nonuser (M = 2.22) than user group (M = 1.73).
Moderated Mediation

Given the significant prototype X outcome interactions on the belief that NPS are
effective and willingness to use, moderated mediation was tested using PROCESS macro
(Model 8; Hayes, 2013). The pathway from prototype condition (X) to effectiveness
belief (M) was nonsignificant, p =- 0.08, SE = 0.36, p = 0.83, [LLCI =-0.80, ULCI =
0.64], as was the pathway from outcome condition (W) to effectiveness belief (M), = -
0.20, SE =0.37, p =0.60 [LLCI =-0.94, ULCI = 0.54]. However, the prototype (X) by
outcome (W) interaction on the belief that stimulants are effective (M) was significant, 3
=1.34,SE =0.52, p=0.01, [LLCI =0.32, ULCI = 2.36]. The pathway from prototype

condition (X) to NPS willingness (Y) was not significant, § = -0.32, SE= 0.26, p = 0.23,
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[LLCI =-0.83, ULCI = 0.20]. The pathway from outcome condition (W) to NPS
willingness (Y) (B =-0.36, SE = 0.27, p = 0.19, [LLCI = - 0.89, ULCI = 0.17]) and the
interaction between prototype (X) and outcome (W) conditions on NPS willingness (Y)
were also not significant (B = 0.45, SE = 0.38, p = 0.24, [LLCI = - 0.30, ULCI = 1.20]).
The pathway from effectiveness belief (M) to NPS willingness (Y) was significant, f =
0.42, SE = 0.06, p <0.001, [LLCI = 0.31, ULCI = 0.54]. The conditional indirect effect
of prototype (X) on NPS willingness () at values of the moderator outcome condition (0
= performed poorly, 1 = performed well) revealed a significant indirect effect for those in
the performed well condition (= 0.53, SE = 0.18, [LLCI =0.22, ULCI = 0.93]), but not
for those in the performed poorly condition (f = - 0.03, SE = 0.16, [LLCI = - 0.34, ULCI
=0.26]). The Index of Moderated Mediation, a test of equality of the conditional indirect
effect for dichotomous moderators, was significant (B = 0.57, SE =0.24, 95% CI [0.15,
1.09]), indicating that the indirect effects were different for the two outcome groups, and
thus that moderated mediation had occurred. Findings supported the hypothesized
moderated mediation model such that reading about a NPS user indirectly led to
increased willingness to use NPS via greater belief that prescription stimulants are an
effective study aid. However, this causal chain only existed for those who read about a

user who performed well. See Figure 2 for the moderated mediation model.
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Table 2
Summary of ANCOVA Main Effects and Interactions for Preliminary Study

Prototype Academic Prototype x
Outcome Academic Outcome

F d.f. p F d.f. p F d.f. p
Student Evaluations
Favorability 96.71 1,164 <.00]*** 33.89 1,164 <.001%** 241 1,164 A2
Similarity 2476 1,164 <.00]*** 4.08 1,164 .045* A7 1,164 49
Favorability x Similarity 56.94 1,164 <.001*** 13.74 1,164 <.001%** 231 1,164 A3
Comparative Rating 1.74 1,164 19 9.93 1,164 .002** 571 1,164 .02*
Beliefs about NPS Use
Effectiveness 5.14 1,164 .03* 3.37 1,164 .07 6.72 1,164 .01*
Necessary for Success .87 1, 164 .35 .004 1,164 .95 8.72 1,164 .004*
NPS Use Decisions
Refusal Likelihood .95 1,164 .33 2.77 1,164 .10 6.30 1,164 .01**
Willingness .56 1,164 .46 .10 1,164 .76 5.60 1,164 .02*
Intentions A5 1,164 .70 .04 1,164 .84 445 1,164 .04*

*** < 001, ** p<.01, *p < .05
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Table 3

Means and Standards Errors for Prototype Evaluations, NPS Use Beliefs, and NPS Use Decisions by Condition

User Nonuser
Performed Well Performed Poorly Performed Well Performed Poorly
(n=46) (n=46) (n=41) (n=41)

Variable M SE M SE M SE M SE
Prototype Favorability 4.04, 13 3.47 13 5.55¢ 14 4.584 14
Prototype Similarity 3.24, .25 2.90, .25 4.71p 27 4.01p .26
Favorability X Similarity 13.62. 142 10.44, 1.40 26.86p 1.50 19.28; 1.48
Comparative Rating 5.25, .16 5.37ap .16 4.64 A7 5.54.1 A7
Effectiveness 4.19, 25 3.05p 25 2.93; 27 3.13apc .26
Necessary for Success 2.48, .20 1.90p ¢ q 19 1.70. 21 2.31ap4d 21
Refusal Likelihood 5.13, 21 6.01pc 20 5.86. 22 5.69ap.¢ 21
Willingness 2.65, 21 2.07ap 21 1.98y 22 2424 22
Intentions 2.10, A9 1.73, 19 1.77, .20 2.22, .20

Note. Means in same row that do not share subscripts differ at the p < .05 level. NPS = nonmedical prescription stimulant
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Discussion

Findings from this preliminary study indicate that the nonuser prototype was
evaluated more favorably than the NPS user prototype. This was especially true for
nonusers who performed well. This provides initial evidence that academic outcomes
associated with NPS prototypes can influence prototype evaluations. Overall, participants
who were exposed to the user prototype rated themselves as doing better academically in
comparison to those exposed to the nonuser prototype. When asked to compare
themselves to the prototype, students viewed users who performed well as academically
inferior to themselves suggesting that they are downwardly comparing to users. On the
other hand, nonusers who achieve academic success may represent a lateral or upward
comparison target.

Hearing about a user (vs. nonuser) increased belief in the effectiveness of
prescription stimulants as a study aid. Academic outcomes also played a role in beliefs
about the effectiveness of NPS particularly among those who were exposed to the user
prototype. Specifically, those exposed to the user prototype rated NPS as more effective
than those exposed to the nonuser prototype. When users performed well, participants
rated NPS as more necessary for success than when users performed poorly. In contrast,
participants suggested that NPS was more necessary for success when nonusers
performed poorly than when they performed well.

The academic outcomes of nonuser and user prototypes also factored into
considerations of refusing an offer to use prescription stimulants. Nonuser prototypes in
addition to users who performed poorly served to encourage refusal. Trends in

willingness and intentions suggested that the academic outcome associated with the NPS
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prototype matters. While exposure to a well-performing user led to marginally greater
willingness to use, exposure to a poor-performing nonuser resulted in marginally higher
intentions to use. Overall, main findings indicated that participants viewed nonusers more
favorably than users and those exposed to a user who performed well reported greater

NPS use risk cognitions.
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Chapter 4: Present Study

The present research is intended to replicate and extend the findings from the
preliminary study with a larger sample of college students. Close replications (i.e., using
the same experimental manipulations and outcomes) are valuable to verify the reliability
of the observed effects from the pilot study (Simons, 2014). The scrutiny that
psychological science has received in recent years emphasizes the importance of being
able to reproduce findings (Open Science Collaboration, 2015). A first step is to self-
replicate preliminary findings before publishing (Simons, 2014). Following guidelines of
good research practice (Funder et al., 2014), sample size was determined ahead of time

and statistical power was increased to test the reliabilities of the effects.

The current research also expands upon the original study by testing for
moderating effects of social comparison orientation (i.e., tendencies to compare with
other people) and includes global evaluations of user and nonuser prototypes, social
norms, and outcome expectancies as additional outcomes. The pilot work only included
evaluations of the prototype from the story and cannot show how the experimental
manipulations affect general prototype perceptions of users and nonusers. The addition of
social norms is exploratory in nature and relevant to SCT and the PWM. It is based on
SCT and driven by the idea that communication about peer’s behavior plays a role in
formulating perceptions of social norms. Descriptive and injunctive norms are two
conceptually and motivationally distinct types of social norms linked to health decisions
(Ajzen, 1991; Gibbons et al., 2015; Rivis & Sheeran, 2003) and behavior (Berkowitz,
2005). Descriptive norms are defined as the perceived prevalence of a behavior and

measured within the PWM as a proximal antecedent to willingness and intentions.
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Injunctive norms refer to perceived approval or disapproval of behavior and are included
in reasoned action approaches like the Theory of Planned Behavior (Ajzen, 1991). There
is, however, evidence to support the inclusion of injunctive norms in the PWM as Dodge,
Stock, and Litt (2012) found injunctive norms predicted willingness and intentions to use

performance-enhancing substances.

Both descriptive and injunctive norms have been studied in the context of NPS
use and are associated with NPS use decisions and behavior. Believing a greater
percentage of peers engage in NPS use was associated with more willingness (Molloy et
al., 2019; Stock et al., 2013) and intentions (Bavarian et al., 2014; Molloy et al., 2019) to
use and higher likelihood of NPS use (Barman-Adhikari et al., 2017; Bavarian et al.,
2013; Helmer et al., 2016). Fewer studies have examined injunctive norms and NPS use.
Ponnet et al. (2015) found that injunctive norms were associated with intentions and
Silvestri and Correia (2016) showed injunctive norms were associated with past NPS use.
Molloy et al. (2019) found no direct effects of injunctive norms on willingness and
intentions and no indirect effects of injunctive norms on past NPS use. Other research has
shown that the majority of colleges students overestimate the prevalence of NPS use
(McCabe, 2008) and overestimating the prevalence (Kilmer, Geisner, Gasser, &
Lindgren, 2015; Silvestri & Correia, 2016) and approval (Silvestri & Correia, 2016) of

NPS use among peers was associated with higher self-reported NPS use.

It is plausible that exposure to a same-sex college student who accepts or declines
nonmedical prescription stimulants for studying may influence normative perceptions of
prevalence and approval for two reasons. First, individuals are more likely to be

influenced by norms when identification or affiliation with the reference group (e.g.,
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same-sex college students) is high. Secondly, norms motivate and guide behavior when
they are activated or made salient (Cialdini, Reno, & Kallgren, 1990). Learning about a
college student’s choice to use or not use nonmedical prescription stimulants may signal
approval or disapproval of use and serve as an injunctive norm cue. In the same vein, the
choice to use or not may provide information about what is typical or normal behavior for
college students and the academic outcome following this choice suggests what action is
adaptive in this situation. According to this logic, one would expect at the very least a
main effect of prototype condition such that descriptive and injunctive norms about
prevalence and approval among college students would be higher when exposed to a user
versus nonuser. One might also expect a prototype by condition interaction such that
normative perceptions would be higher after exposure to a story about NPS use with a
rewarding academic outcome or lower if exposed to a story about NPS use with an

undesirable academic outcome.

The present research uses existing procedures from the preliminary work with
minor modifications in efforts to improve recall and comprehension of manipulated story
elements. Although most pilot participants passed manipulation checks, 12% failed to
recall if the student decided to take prescription stimulants or not. This represents a flaw
in the experimental manipulation. One reason for this undesirable percentage could be
due to the amount of time participants spent reading the story. Amount of time spent
reading the story was not measured or standardized in the pilot study. Thus, it is uncertain
whether participants genuinely had trouble grasping key details of the story or if they
simply rushed and didn’t fully read the story. Because most of the surveys were

administered online and a fair percentage of participants did pass the check (i.e., 88%),
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the second explanation seems more plausible. In the present study, participants were
exposed to the story for at least 25 seconds before they could advance with the rest of the

study. This allowed adequate time to fully read about the academic scenario.

Design

A 2 (prototype: user or nonuser) x 2 (academic outcome: better or worse)
between-subjects experimental design plus SCO (high or low) was employed.
Participants were assessed at one time point, which included completing informed
consent, reading about the academic experience, answering survey questions, and
receiving debriefing information. Outcome variables included evaluations of the student
from the story, prototype perceptions of users and nonusers, beliefs about NPS, social
norms, outcome expectancies, and NPS use decisions.
Hypothesized main effects of prototype manipulation

Because NPS use may be considered cheating or a compensatory behavior, it was
hypothesized that participants in the nonuser condition will evaluate the student more
positively than participants in the user condition. In addition, those who read about a user
(vs. nonuser) will report greater beliefs that prescription stimulants are an effective study
aid. No other main effects of prototype were expected.
Hypothesized main effects of outcome manipulation

It was hypothesized that those who read about a student who performed well will
rate the student more favorably and feel more similar to the student than those who read
about a student who performed poorly. Participants were also expected to rate themselves
higher in terms of academic performance if they read about student who performed

poorly versus well. No other main effects of outcome were expected.
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Hypothesized prototype by outcome interaction

A significant interaction between prototype and outcome on beliefs about the
effectiveness of NPS was expected such that those who read about a user who performed
well will report the highest effectiveness beliefs. Significant interactions on likelihood of
refusing and willingness to use were also expected. It is anticipated that those who read
about a nonuser (vs. user) who performs well will be more likely to refuse an offer.
Moreover, those who read about a user who experiences a worse versus better outcome
were expected to express greater likelihood of refusing an offer and reduced willingness.
On the other hand, those who read about a user (vs. nonuser) who performs well were
expected to report lower refusal likelihood and more willingness to use. See Figure 3 for
example interaction.

Figure 3. Hypothesized Prototype X Outcome Interaction on Effectiveness Belief

Belief that stimulants are an effective study aid
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Social Comparison Orientation as a Moderator
It was also anticipated that the prototype by outcome interactions will be

moderated by SCO such that the effects will be strongest among participants who report
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high comparison tendencies. For example, high comparers, who read about a user who
performs well, are expected to report the greatest willingness to use. Overall, those higher
in SCO should be more affected by stories where the target experiences a positive rather
than a negative academic outcome (Buunk & Gibbons, 2007).
Method

Study Sample

An a priori power analysis using G*Power (Faul, Erdfelder, Lang, & Buchner,
2007) was run for an ANCOVA with 4 groups, 7 covariates (gender, ever NPS use,
school year, GPA, past alcohol use, past marijuana use, and suspicion of the
manipulation), and a numerator df = 1. The required sample size to detect a medium size
effect f = 0.25 with 95% power was estimated at 210 participants. It was decided in
advance that 260 participants were needed based on the number of participants from the
pilot study that reported having a prescription for a stimulant and/or diagnosis of ADHD
(n = 16) and who failed one or both experimental manipulation checks (n = 33). The
technique of oversampling was applied and data was collected for a total of 281
participants.®

The final sample was composed of 214 U.S. college students (152 females, 62
males) between 19 and 25 (Mage = 22.88) with a mean GPA of 3.39. Participants were
recruited from Amazon Mechanical Turk (MTurk) and paid $0.75 for their time. Most
participants were in their senior year of college (57.5%). Participants self-reported their

racial/ethnic background. The sample was 68.2% White, 14% Black, 7.5% Asian, 5.6%

3 The University’s Institutional Review Board approved data collection for 300 prospective participants.

47



Hispanic or Latino, 2.8% more than one race/ethnicity, 0.9% American Indian, and 0.9%
other race or ethnicity.
Inclusion Criteria

Inclusion criteria was self-reported and filtered via Amazon Mechanical Turk.
The eligibility criteria required that participants be college students from the U.S. who
are between 18 and 25 years old and fluent in English. As a precaution, a location filter
was enabled via MTurk requiring that respondents be registered in the U.S. to participate.
Questions about location, age, and college student status were asked immediately
following consent and only those eligible (e.g., 18-25 years old, a college student) were
allowed to continue the survey. Ineligible participants were redirected to a message
explaining that they that did not meet the eligibility criteria for the study. Only
participants who faithfully completed the study and who met all eligibility criteria
received $0.75.
Procedure

An online study advertisement was posted on Amazon Mechanical Turk.
Interested participants were provided with a study link, which directed them to a consent
form hosted on Qualtrics. Following consent, participants indicated their age and their
college student status. Participants who did not meet the eligibility requirements of the
study were filtered out (e.g., not 18-25 years old, not a college student, not fluent in
English). After passing eligibility questions, participants indicated their gender and social
comparison tendencies before being randomly assigned to read about a college student’s
academic experience. Participants read a story about a college student of their same

gender who either used NPS or not and then subsequently performed better or worse on
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their midterms. For example, female participants read a fabricated story shared by a
supposed female college student (See Appendix A for experimental manipulations).
Afterwards, participants reported their perceptions of the student from the story and of
NPS users and nonusers in general, their beliefs about prescription stimulant
effectiveness, and their decisions to use NPS as measured by behavioral willingness,
intentions, and refusal likelihood (See Appendix C for survey items). Additional outcome
variables included social norms and outcome expectancies. Participants were also asked
questions about past NPS use and to provide more demographic information (e.g., GPA,
race, etc.). In addition, participants answered questions about the story to assess their
recall and comprehension. Finally, participants were asked if they thought the story was
real (suspicion probe) and the likelihood of the scenario happening in real life. All
participants were led to a debriefing document at the end of the study.
Experimental Manipulations

Participants were randomly assigned to one of four conditions and read a vignette
describing a fellow student who 1) either used or refused NPS for studying (prototype
manipulation), and who then 2) performed well or poorly on exams as a result of their
substance use decision (outcome manipulation). Participants were exposed to the story
for a standard amount of time (i.e., 25 seconds) before they were allowed to proceed
through the rest of the study (mean time reading = 44.09 seconds, SD = 29.85). The
experimental manipulation was slightly adjusted from the pilot study in order to improve
recall and comprehension. For example, gendered names were replaced by gendered
pronouns and the visual design was simplified. An emotional reaction to the outcome was

also described. See Appendix B for examples of experimental manipulations.
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Measures — Demographic, Moderator, and Control Variables

Baseline measures of dependent variables were measured in addition to
demographic and the moderator variable (social comparison orientation).

Demographic information. Participants were asked to report their gender, age,
year in school, race, and GPA.

Current Prescription for a Stimulant. Participants indicated whether or not they
have a current prescription for a stimulant (e.g., Adderall, Ritalin, Vyvanse Dexedrine,
Concerta, or Strattera; 0 = no, 1 = yes).

Ever ADHD Diagnosis. Participants indicated if they have ever been diagnosed
with ADHD (0 = no, 1 = yes).

Past NPS Use. Participants reported if they have ever taken a stimulant without a
doctor’s prescription (0 = no, 1 = yes). They also reported if they have used prescription
stimulants without a prescription in the past 12 months for academic reasons (0 = no, 1 =
yes).

Social Comparison Orientation. The tendency to compare with others was
assessed using the 11-item lowa-Netherlands Comparison Orientation Scale (INCOM,;
Gibbons & Buunk, 1999). An example item read, “I always pay a lot of attention to how |
do things compared with how others do things” with a response scale ranging from 1
(strongly disagree) to 5 (strongly agree). Items were reverse-coded when necessary and
averaged (o =.81).

Manipulation Checks
Immediately following the experimental manipulation, participants were asked to

verify key story elements. The same manipulation checks from the pilot study were
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utilized. To ensure accurate recall and comprehension of key story elements, participants
must pass both the prototype and outcome manipulation to be included in analyses.
Manipulation checks

Recall of NPS Use Decision. Participants indicated whether or not the student
took prescription stimulant pills that were offered to them (0 = no, 1 = yes). The correct
answer to this varies depending on prototype condition (user vs. nonuser).

Recall of Academic Outcome. Participants indicated whether or not the student
performed better or worse than expected on midterms (0 = worse, 1 = better). The correct
answer to this varies depending on outcome condition (performed well vs. poorly).
Measures — Dependent Variables
Prototype Evaluations.*

Student Favorability. Participants rated the favorability of the student they read
about using a series of 13 adjectives (i.e., popular, unorganized, smart, dishonest, hard-
working, irresponsible, disciplined, lazy, mature, careless, successful, well-adjusted, and
favorable) using a scale from 1 (not at all) to 7 (extremely) (adapted from Lockwood et
al., 2005; Stock et al., 2013). Negative adjective items (e.g., unorganized, dishonest) were
reverse-coded such that higher scores indicate greater perceived favorability. The
adjective descriptors were averaged and combined into a scale (o = .95).

Student Similarity. Participants rated their perceived similarity to the student
(“How similar are you to the student you read?”’) using a scale from 1 (not at all similar)

to 7 (very similar) (adapted from Lane et al., 2011).

4 The descriptive adjectives for all prototype evaluations were randomized in the survey.
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Student Favorability x Similarity. The adjective items were averaged and
multiplied by similarity (o = .95; Litt & Stock, 2011; Stock et al., 2013).

Comparative Rating. Participants reported how they consider themselves in
relation to the student from the story. The item read, “How do you see yourself in
comparison to the student in the story?”” with a response scale from 1 (I am doing much
worse than this student) to 7 (I am doing much better than this student) (adapted from
Lockwood et al., 2005).

Prototypes of user. In addition to rating the target from the story, participants
were asked to imagine the typical person their age and gender who uses stimulants not
prescribed to them for academic reasons and then rate this image from 1 (not at all) to 7
(extremely) using the same 13 adjectives (e.g., smart) described above (o = .92). They
rated their perceived similarity to the typical NPS user using a scale from 1 (not at all
similar) to 7 (very similar). Perceptions were scored so that a higher score means a more
favorable perception of the prototype. User prototype favorability and similarity were
examined separately as distinct constructs and multiplied together as recommended in
recent reviews and meta-analyses (o = .92; Gibbons et al., 2015; van Lettow et al., 2016).

Prototypes of nonusers. Perceptions of the typical person their age and gender
who refuses to use stimulants not prescribed to them for academic reasons were measured
in the same manner as NPS users (favorability, o = .93; favorability x similarity, a =.92)
(adapted from Litt & Lewis, 2015; Wills et al., 2003).

Beliefs about NPS Use
Effectiveness. One item assessed whether participants believe NPS are an

effective study aid from 1 (strongly disagree) to 7 (strongly agree).

52



Necessary for Success. Participants reported whether they believe taking a
prescription stimulant was necessary for the student to perform well on midterms from 1
(strongly disagree) to 7 (strongly agree) (Dodge et al., 2012).

Social Norms

Descriptive Norms. Participants estimated perceived use in the past year and
semester among college students and their close friends using four items on a scale from
0 to 100% (a = .86). An example item is, “Please estimate the percentage of college
students who have used prescription stimulants (e.g., Adderall, Ritalin, Vyvanse,

Dexedrine, Concerta or Strattera) not prescribed to them for academic reasons in the past

year (12 months)?” Items were adapted from Silvestri & Correia (2016) and Stock et al.
(2013).

Injunctive Norms. Participants reported their personal approval of NPS use and
estimated the perceived approval of close friends and other college students using three
items with a scale from 1 (strongly disapprove) to 7 (strongly approve) (o = .80). An
example item is, “If I were to use prescription stimulants (e.g., Adderall, Ritalin, Vyvanse,
Dexedrine, Concerta or Strattera) without a prescription for academic reasons my closest
friends would...” Items were adapted from Napper, Kenney, Hummer, Fiorot, & LaBrie
(2016) and Silvestri & Correia (2016).

Outcome Expectancies®

Positive Expectancies. Participants rated how likely they expect to experience a

benefit from taking prescription stimulants using 9 items with a scale from 1 (none of the

time) to 7 (all of the time) (o = .95; Bavarian et al., 2014). Example items were “I would

5 Positive and negative outcome expectancies were randomized
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get better grades”, “I would find studying more enjoyable”, “I would be able to stay
awake”, and “I would be able to concentrate/focus better.”

Negative Expectancies. Participants rated if they expect to experience a negative
consequence from taking prescription stimulants using 7 items with a scale from 1 (none
of the time) to 7 (all of the time) (a = .83; Bavarian et al., 2014). Example items were “I
would feel dizzy/lightheaded”, “My heart would race”, “I would not be able to sleep”, “I
would get in trouble”, and “I would get headaches.”

NPS Decisions

Refusal Likelihood. Participants rated the likelihood of refusing an offer to use
prescription stimulants from 1 (not at all likely) to 7 (very likely). A sample item read,
“How likely is it that you would refuse an offer from a friend and decide not to take
prescription stimulant pills (e.g., Adderall) without a prescription for academic reasons
(e.g., to study).”

Willingness®. Willingness to use prescription stimulants without a prescription for
academic reasons was measured using 4 items from two hypothetical scenarios (adapted
from Stock et al., 2013). Responses options included 1 (not at all willing) to 7 (very
willing).

In the first scenario, participants were asked to imagine that they haven’t had time
to study for a big upcoming exam and that a friend offers them prescription stimulant
pills for free. Then, participants rated how willing they would be to 1) take the pills, and

2) take the pills and ask for extra to use for your next big exam or paper.

& The order of willingness and intentions was also randomized.
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In the second scenario, participants were asked to imagine that they are working
on a paper due tomorrow and that they will need to stay up all night to complete it on
time. While they are working in the library, another student offers them some
prescription pills. Participants rated their willingness to 1) take the pills, and 2) take the
pills and ask for extra to use for another big assignment coming up.

All 4 items were averaged into an overall willingness scale with higher values
indicating greater willingness to use for academic reasons (o = .95).

Intentions. Intentions to use prescription stimulants without a prescription for
academic reasons were measured with 2 items using a scale from 1 (strongly disagree) to
7 (strongly agree) (r = .90; Molloy, Stock, Dodge, and Aspelund, 2019). The first item
assessed intentions to use prescription stimulants in the next 6 months. The second item
assessed intentions to use prescription stimulants before graduating college. An example
item read, “l intend to take prescription stimulants (e.g., Adderall, Ritalin, Vyvanse,
Dexedrine, Concerta or Strattera) that were not prescribed to me before graduating
college for academic reasons.” The intention items are identical to those used in the pilot

study.
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Chapter 5: Results
Data Analytic Plan

Preliminary Analyses. Descriptive statistics and frequency checks were run on
all study variables. To create scales with more than two items, confirmatory factor
analyses and reliabilities were conducted. The Pearson correlation coefficient was used as
a measure of reliability for two-item scales (e.g., intentions). As planned, anyone with a
current prescription for a stimulant and/or ever diagnosed as having ADHD (n = 35) were
removed from analysis as they do not characterize a nonmedical prescription stimulant
use. Participants who failed both condition manipulation checks (n = 31) were also
excluded from analysis. Lastly, one participant was excluded from the analyses due to
missing data on GPA. The final sample size used was 214 participants.

The prototype condition was coded nonuser = 0, user = 1; the outcome condition
was coded 0 = performed poorly, 1 = performed well. All analyses controlled for:
lifetime NPS use, participant’s gender, school year, GPA, past alcohol and marijuana use,
and suspicion of the manipulation [if the participant had suspected that the academic
experience was not real].

Experimental Effects on NPS Cognitions

To examine main and interaction effects between conditions, Bonferroni-adjusted
GLM ANCOVAs were applied. All covariates were entered into the model along with the
main effects of each condition and the combined effect of the two conditions. Dependent
variables were entered separately using Bonferroni adjustments for multiple comparisons.
Pairwise comparisons were inspected to determine where there were significant
differences between groups and to identify patterns and trends for nonsignificant
interactions when a priori differences were expected. A criterion of p = .05 was set as a
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marker of statistical significance for tests of main effects and two-way interactions.
Marginal effects are also noted when p < .10 and to interpret directions and relationships
in the data.
Social Comparison Orientation as a Moderator

If any significant prototype x outcome interactions were found, hierarchical
multiple regression analyses were performed to test for the moderating effect of social
comparison orientation. Any significant three-way interactions were decomposed and
simple slopes analysis were used to determine effects for low and high levels of SCO (x 1
standard deviations).
Descriptive Statistics and Correlations

In all, 20.6% of participants reported having ever used NPS. Sample sizes for
each condition were: user/performed well (n = 47), user/performed poorly (n = 57),
nonuser/performed well (n = 57), and nonuser/performed poorly (n = 53). Bivariate
correlations, means, standard deviations, and ranges for covariates and primary study
variables are presented in Tables 4 and 5. The majority of significant correlations were in
expected directions.

Ever NPS use was associated with past alcohol use (r = .33), past marijuana use (r
= .42), user favorability x similarity (r = .43), belief that NPS are effective (r = .48),
positive outcome expectancies (r = .41), descriptive (r = .41) and injunctive (r = .45)
norms, willingness (r = .59), and intentions (r = .62; all ps <. 001). Being female was
associated with lower user favorability x similarity (r = -.17, p <. 05), lower belief that
stimulants are effective (r = -.24, p <. 001), lower injunctive norms (r = -.14, p <. 05),

and less willingness (r = -.20, p <. 01). The user prototype condition was associated with

57



less student (r = -.58, p <. 001) and nonuser favorability (r = -.23, p <.001), but not
correlated with user favorability (r = .05, p = .49). Outcome condition was not correlated

with any of the dependent variables (ps > .05).
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Table 4

Correlations, Means, Standard Deviations, and Ranges for Conditions and Covariates

Measure 1 2 3 4 5 6 7 8
1. Prototype Condition --

2. Outcome Condition -.07 --

3. Ever NPS use .04 -.03 --

4, Gender -.02 -.02 -.08 --

5. Year in School -.04 -.04 -.07 .03 --

6. GPA A1 10 -.03 g2t 197 --

7. Past Alcohol Use .02 .03 337 .02 .20 .03 -

8. Past Marijuana Use -.02 .04 427 -.04 -17" - 117 10 -
M 49 49 21 71 3.38 3.39 2.77 1.81
SD .50 .50 41 46 .82 .46 1.45 1.76
Range 0-1 0-1 0-1 0-1 1-4 2.00-4.00 1-7 1-7

Note. Prototype Condition (0 = abstainer, 1 = user); Outcome Condition (0 = performed poorly, 1 = performed well); Ever NPS use (0 =
no, 1 = yes); Gender (0 = male, 1 = female); School year (1 = Freshman, 2 = Sophomore, 3 = Junior, 4 = Senior); All other variables are

coded such that higher values indicate more of the construct. 'p <.10, “p <.05, " p <.01, ™ p <.001
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Table 5
Correlations, Means, Standard Deviations, and Ranges for Covariates and Dependent Variables

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. Ever NPS Use -

2. Gender -.08 --

3. Year in School -.07 .03 -

4. GPA -.06 1219 -

5. Past Alcohol .33 .02 .20 .03 --

6. Past Marijuana 42 -04 -17 -11 .10 -

7. Stu Fav x Sim 10 .00 .05 -.15 .06 .02 -

8. Comp. Rating -.20 .06 .06 40 -05 -09 -33 --

9. User Fav x Sim 43 -17 -04 -18 A7 .20 .07 -.30 --

10. Abs Fav x Sim  -.31 12 -15 03 -16 -13 .24 23 -48 --

11. NPS Effective 48 -24 05 -.13 20 30 .14 -25 .53 -.36 --

12. NPS Necessary .28  -18 -01 -.12 A7 01 -02 -22 51 -.33 48 --

13. Descriptive 41 -06 -05 -.06 25 13 .09 -16 .29 -.19 27 35 -

14. Injunctive 45  -14 03 -10 28 .23 .06 -25 .60 -41 .60 57 .42 --

15. Pos Out Exp 41 -19 -03 -12 22 27 .08 -15 48 -.28 57 45 27 60 -

16. Neg Out Exp -24 20 -09 -03 -16 -19 .05 09 -35 .37 -30 -16 -11 -29 -20 -

17. Refuse Offer -.45 A5 05 12 -21 -32 .06 23 -46 44 -39 -39 -28 -49 -39 37 --

18. Willingness 59 -20 .00 -.06 29 30 .09 -18 .62 -.48 59 57 41 68 55 -31 -63 -

19. Intentions 62 -13 -04 -07 28 .27 .06 -27 .63 -.49 53 59 .40 .64 47 -36 -59 .81 --

M 21 71 338 339 277 181 1795 501 1091 2670 337 205 2813 310 384 440 543 238 201

SD 41 .46 82 46 145 176 1191 123 8.19 1021 181 143 1891 137 151 114 190 175 158

Range 0-1 0-1 14 24 1-7 17 149 17 1- 3.2- 1-7 17 13- -7 17 17 17 17 17
43.6 49 91.3

Note. Prototype Condition (0 = abstainer, 1 = user); Outcome Condition (0 = performed poorly, 1 = performed well); Ever NPS use (0 = no, 1 = yes); Gender (0 = male,
1 = female); School year (1 = Freshman, 2 = Sophomore, 3 = Junior, 4 = Senior); Variables are coded such that higher values indicate more of the construct. p <.10, p <

.05
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Preliminary Analyses: Effects of Experimental Conditions
Randomization Check

ANOVAs were run to confirm that there were no condition randomization errors.
Results indicated that there were no significant differences among conditions on any of
the control variables including ever NPS use, participant’s gender, school year, GPA, past
alcohol and marijuana use, and suspicion of the manipulation (all ps > .17).
Primary Analyses
Student Evaluations

Student Favorability. GLM ANCOVAs revealed a significant main effect of
prototype condition (F (1, 202) = 197.51, p <. 001, mp?=.49) such that nonusers (M =
5.35) were rated more favorably than users (M = 3.50). The main effect of outcome
condition was marginal (F (1, 202) = 3.60, p = .06, 1> = .02) such that those who
performed well (M = 4.55) were viewed more favorably than those who performed poorly
(M = 4.30). The prototype by outcome interaction was significant, F (1, 202) = 4.34, p =
.04, np? = .02. Pairwise comparisons revealed that nonusers were viewed more favorably
than users in both the performed well (M =5.62 vs. M = 3.48, p <. 001; CI[1.76, 2.52])
and poorly (M =5.09 vs. M =3.51, p <. 001; CI[1.23, 1.95]) outcome conditions (ps <.
001). Favorability was also higher for those who read about a nonuser who performed
well versus poorly (M =5.62 vs. M =5.09, p <. 004; CI1[0.17, 0.89]). See Figure 4 for

graphed interaction. Refer to Table 6 for a summary of ANCOVA main effects and

interactions and Table 7 for means and simple effects.
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Figure 4. Interaction of prototype and academic outcome on student favorability
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Student Similarity. There was a significant main effect of prototype condition, F
(1, 203) =53.39, p <.001, np?=.21. Nonusers (M = 4.45) were perceived as more
similar to participants than users (M = 2.85). No main effect of academic outcome (F (1,
203) = .26, p = .61, np* = .001) or two-way interaction (F (1, 203) = 1.36, p = .25, Np* =
.01) were found. However, pairwise comparisons revealed that nonusers were rated
higher in perceived similarity than users in the performed well (M = 4.64 vs. M = 3.78, p
<.001; CI[1.24, 2.48]) and poorly (M = 4.27 vs. M = 2.92, p <. 001, CI [.75, 1.95])
groups.

Student Favorability X Similarity. The main effect of prototype (F (1, 201) =
113.24, p <. 001, np? = .36) was significant such that nonusers (M = 27.27) were
perceived more favorably than users (M = 10.61). The main effect of outcome did not

reach significance, F (1, 201) = 2.79, p =.10, np?> = .01. The two-way interaction was

significant, F (1, 201) = 4.15, p =.04, N> = .02. Pairwise comparisons revealed that
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nonusers (vs. users) were viewed more favorably in both the performed well (M = 26.65
vs. M = 10.37, p <. 001; CI [12.64, 19.92]) and poorly (M = 21.89 vs. M = 10.84, p <.
001; CI[7.54, 14.57]) outcome scenarios. Furthermore, those who performed well (M =
26.65) were perceived more favorably than those who performed poorly (M = 21.89) in
the nonuser group (p <.01; CI[1.24, 8.28]). See Figure 5 for graphed interaction.

Figure 5. Interaction of prototype and academic outcome on favorability x similarity
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Comparative Rating. The main effect of prototype condition was marginal,
F (1, 201) = 3.19, p =.08, np>=.02. Trends indicate that participants perceived

themselves to be doing comparatively better than the student from the story in the user

(M =5.19) vs. nonuser (M = 4.93) condition. The main effect of outcome condition was
significant, F (1, 201) = 7.12, p =. 01, np> = .03. Participants saw themselves as doing

comparatively better than the student who performed poorly (M = 5.25) versus the

student who performed well (M = 4.87). The interaction between prototype and condition

was also significant, F (1, 201) = 4.20, p =.04, np?> = .02. Pairwise comparisons indicated
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a significant difference within the performed well group such that those who read about
user (M = 5.14) reported doing comparatively better than those who read about a nonuser
(M =4.60), p =.01; CI [.14, .95]. A simple effect of academic outcome in the nonuser
group was found, p <. 001; CI[.28, 1.06]. Those who read about a nonuser who did
worse than expected (M = 5.27) rated themselves as doing comparatively better than
those who read about a nonuser who did better than expected (M = 4.60). See Figure 6 for
graphed interaction.

Figure 6. Interaction of prototype and academic outcome on comparative rating
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Prototype Evaluations

User Prototype Favorability X Similarity. The main effects of prototype (F (1,

203) = .67, p = .42, np* = .003) and outcome (F (1, 203) = .51, p = .48, np*>=.003) were
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not significant. The prototype x outcome interaction was also not significant, F (1, 203) =
01, p=.93, np?<.001). 7

Nonuser Prototype Favorability. The main effect of prototype was significant
(F (1, 203) = 11.93, p =.001, np> = .06) such that nonusers were rated more favorably
among those who read about a nonuser (M = 5.31) versus user (M = 4.88) in the academic

scenario. Neither the main effect of outcome (F (1, 203) = .17, p = .68, 1> = .001) nor

the interaction (F (1, 203) = .10, p = .76, np* < .001) were significant. Although the

interaction was not significant, pairwise comparisons indicated that the nonuser prototype
was viewed more favorably in both performance conditions (ps <.03).

Nonuser Prototype Similarity. The main effect of prototype was significant (F
(1, 203) =5.97, p = .02, np> = .03) such that nonusers were rated higher in perceived
similarity among those who read about a nonuser (M = 5.36) versus user (M = 4.92) in
the academic scenario. Neither the main effect of outcome (F (1, 203) = .26, p = .61,
Np? = .001) nor the interaction (F (1, 203) = 1.30, p = .26, np> = .01) were significant.
Pairwise comparisons revealed a significant difference in the performed poorly group
such that those in the nonuser (M = 5.41) vs. user (4.77) group rated nonusers higher in
perceived similarity, p = .01; CI [.15, 1.14].

Nonuser Prototype Favorability X Similarity. There was a significant main

effect of prototype (F (1, 203) = 12.75, p < .001, np? = .06) such that those in the nonuser

" The constructs of user prototype favorability and user prototype similarity were examined separately and
the results match those of the user favorability x similarity interaction term. No condition main effects or
interaction were found (ps > .83)
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group (M = 29.01) reported higher perceptions of favorability and similarity for nonusers
than those in the user group (M = 24.36). The main effect of outcome (F (1, 203) = .52, p
= .47, np*=.003) and two-way interaction (F (1, 203) = .90, p = .34, np?> = .004) were not
significant. Pairwise comparisons indicated a significant difference in perceptions of
nonuser prototype favorability x similarity within the worse outcome group. Those who
read about a nonuser (M = 29.16) who performed poorly had more favorable perceptions
of nonusers than those who read about a user who performed poorly (M = 23.28), p =
.001; CI [ 2.32, 9.45]. The same pattern was marginally significant in the performed well
group, p = .07.

Beliefs about NPS

Effectiveness. Main effects of prototype (F (1, 203) = 2.06, p = .15, np>=.01)
and outcome (F (1, 203) = .01, p = .94, np* < .001) were not significant. The prototype x

outcome interaction was also not significant, F (1, 203) = .18, p = .67, np*>=.001.
Necessary for Success. No main effects of prototype (F (1, 203) =1.90, p = .17,

Np? = .01) or outcome (F (1, 203) = .06, p = .81, np*>< .001) were found. The prototype x

outcome interaction (F (1, 203) = 8.97, p = .003, np* = .04) was statistically significant.

Pairwise comparisons revealed a simple effect among the performed well group (p =
.003; CI[.28, 1.32]) such that those who read about a user (M = 2.49) believed NPS was
more necessary for performance than those who read about a nonuser (M = 1.69). Simple
effects of outcome were observed in both the user (p =.03; C1 [.07, 1.11]) and nonuser (p
=.05; CI [.002, 1.01]) groups. In the user group, those who read about a better outcome

(M = 2.49) rated NPS as more necessary than those who read about a worse outcome (M
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= 1.90). The reverse was observed in the nonuser group with those who read about a
worse outcome (M = 2.19) rating NPS as more necessary for success than those who read
about a nonuser who had performed well (M = 1.69). See Figure 7 for graphed
interaction.

Figure 7. Interaction of prototype and academic outcome on necessary for success
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Outcome Expectancies

Positive Expectancies. There were no significant main effects of prototype (F (1,
203) = 2.37, p = .13, np? = .01) and outcome (F (1, 203) = .05, p = .83, np><.001). The
two-way interaction was also not significant, F (1, 203) = 2.31, p = .13, np*= .01.

Inspection of pairwise comparisons revealed a significant difference in the worse
outcome group (p =.03; CI [.06, 1.08]) such that those who read about a nonuser (M =

4.15) versus a user (M = 3.58) expected greater positive outcomes from NPS use.

67



Negative Expectancies. No main effects of prototype (F (1, 203) = 0.01, p = .92,

Mp? <.001) and outcome (F (1, 203) = .35, p = .56, 1p*> = .002) were found. The prototype

X outcome interaction was also not significant, F (1, 203) = .57, p = .45, n,*>=.003.
Combined Outcome Expectancies. No main effects of prototype (F (1, 203) =

1.45, p = .23, np* <.01) and outcome (F (1, 203) = .23, p = .63, np*> = .001) were found.

The prototype X outcome interaction was not significant, F (1, 203) = .73, p = .40, np*=
.004.
Social Norms

Descriptive Norms. The main effects of prototype (F (1, 202) = .92, p = .34,
Np? = .01) and outcome (F (1, 202) = 2.79, p = .10, 1p> = .01) were not significant.
However, the prototype X outcome interaction was significant, F (1, 202) = 4.64, p = .03,
Np? = .02. There was a simple effect in the worse outcome group (p = 03; CI [.85, 13.12]
such that those who read about a nonuser (M = 33.29) reported higher descriptive norms
than those who read about a user (M = 26.30). There was also a simple effect in the
nonuser group (p = .01, ClI [2.42, 14.75]) such that those who read about a worse

outcome (M = 33.29) reported higher descriptive norms than those who read about a

better outcome (M = 24.70). See Figure 8 for graphed interaction.
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Figure 8. Interaction of prototype and academic outcome on descriptive norms
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Injunctive Norms. No main effects of prototype (F (1, 203) = .84, p = .36, np*=
.004) or outcome (F (1, 203) = .32, p = .57, 1np* = .002) were found. The interaction

between prototype and outcome was also not significant, F (1, 203) = .63, p = .43, Ny’ =

.003.

NPS Use Decisions

Refusal Likelihood. No main effects of prototype (F (1, 203) = .50, p = .48, np*=

.002) or outcome (F (1, 203) = .40, p = .53, np> = .002) on likelihood of refusing an offer
to use stimulants were found. The interaction between prototype and outcome did not

reach significance, F (1, 203) = .86, p = .36, 1> = .004.
Willingness. No main effects of prototype (F (1, 203) = .47, p = .49, 1> = .002)
or outcome (F (1, 203) = .47, p = .50, np? = .002) were found. The prototype X outcome

interaction was also not significant, F (1, 203) = 1.23, p = .27, np*> = .01
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Intentions. Main effects for prototype (F (1, 203) = .48, p = .49, n*>=.002) and
outcome (F (1, 203) = .41, p = .52, np? = .002) were not significant. The prototype X

outcome interaction was also not significant, F (1, 203) = 1.22, p = .27, np*>=.01).

Moderation Analysis

Social Comparison Orientation (SCO) was examined as a moderator for any
significant prototype by outcome interactions. SCO did not significantly moderate any of
the two-way interactions of prototype and outcome on study dependent variables (all ps >

18).
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Table 6

Summary of ANCOVA Main Effects and Interactions for Present Study

Prototype Academic Prototype x

Outcome Academic Outcome
Outcomes Variables F d.f. p F d.f. p F d.f. p
Student Favorability 19751 1,202 <.001%** 3.60 1,202 .06 4.34 1, 202 .04*
Student Similarity 53.39 1,203  <.001*** .26 1,203 .61 1.36 1, 203 .25
Student Favorability x Similarity 11324 1,201  <.001*** 2.79 1,201 .10 4.15 1,201 .04*
Comparative Rating 3.19 1,201 .08 7.12 1,201  .01** 4.20 1,201 .04*
User Favorability .23 1,203 .63 131 1,203 .25 48 1, 203 57
User Similarity .93 1,203 .34 .05 1,203 .82 10 1, 203 49
User Favorability x Similarity .67 1,203 .67 51 1,203 .48 .01 1,203 .93
Nonuser Favorability 11.93 1,203  <.001*** 17 1,203 .68 10 1, 203 .76
Nonuser Similarity 5.97 1,203 .02* .26 1,203 61 1.30 1,203 .26
Nonuser Favorability x Similarity 12.75 1,203 <.001*** 52 1,203 47 90 1,203 .34
Effectiveness 2.06 1,203 .15 .01 1,203 .94 18 1,203 .67
Necessary for Success 1.90 1,203 .17 .06 1,203 .81 8.97 1, 203 .003**
Positive Outcome Expectancies 2.37 1,203 .13 .05 1,203 .83 2.31 1,203 13
Negative Outcome Expectancies .01 1,203 .92 .35 1,203 .56 57 1,203 45
Combined Outcome Expectancies 1.45 1,203 .23 .23 1,203 .63 73 1,203 40
Descriptive Norms .92 1,202 .34 2.79 1,202 .10 4.64 1, 202 .03*
Injunctive Norms .84 1,203 .36 32 1,203 57 .63 1, 203 43
Refusal Likelihood .50 1,203 .48 40 1,203 .53 .86 1, 203 .36
Willingness to Use A7 1,203 .49 A7 1,203 .50 1.23 1,203 27
Intentions to Use A48 1,203 .49 41 1,203 52 1.22 1, 203 27

*** p <.001, ** p<.01, *p <.05
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Table 7

Means and Standards Errors for Outcome Variables by Condition

Abstainer

User
Performed Well Performed Poorly Performed Well
(n=47) (n=57) (n=57)

Variable M SE M SE M SE
Student Fav x Sim 10.37, 1.38 10.84, 1.23 26.65p 1.23
Comparative Rating 5.14, 15 5.23abc 14 4.60p 14
User Fav x Sim 11.76, 1.09 10.94, .98 10.84, .98
Nonuser Fav x Sim 25.45,p¢ 1.39 23.28, 1.25 28.87ap,c 1.25
Effectiveness 2.26, .23 3.18, .20 3.47, .20
Necessary for Success 2.49, .20 1.90p¢ .18 1.69y .18
Descriptive Norms 27.37ap 2.39 26.30, 2.15 24.70, 2.17
Injunctive Norms 3.29, .18 3.07, .16 3.01a .16
Positive Outcome Expectancies 3.82apc .20 3.58, .18 3.82apc .18
Negative Outcome Expectancies  4.50, .16 4.30, 15 4.40, 15
Likelihood of Refusing 5.16, .25 5.52, .22 5.54, .22
Willingness to Use 2.36, 21 2.28, 19 2.28, 19
Intentions to Use 2.11, .18 2.03, A7 1.80, A7

Performed Poorly
(n=53)

M SE
21.89; 1.29
5.27a¢ 14
10.20, 1.02
29.16p 1.30
3.58, 21
2.19;¢ .18
33.29, 2.24
3.05, 17
4.15y 19
4.43, A5
5.47, .23
2.63, 19
2.10, 17

Note. Means in same row that do not share subscripts differ at the p < .05 level. NPS = nonmedical prescription stimulant
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Table 8
Summary of Hypotheses and Results

Hypothesis 1: Main effect of Prototype Condition

e Supported: Participants in the nonuser condition will rate the student more favorably
than those in the user condition.

e Supported: Participants in the nonuser condition will rate nonuser prototypes more
favorably than those in the user condition.

e Marginal Support: Participants in the user condition will compare themselves more
favorably with the student than those in the nonuser condition.

¢ Not Supported: Participants in the user condition will report greater belief that
prescription stimulants are an effective study aid than those in the nonuser condition.

Level of Support Outcome Measure

Supported o Student favorability, similarity, favorability x similarity
Nonuser favorability, similarity, favorability x similarity

Marginal Support Comparative Rating

Not Supported Belief about stimulant effectiveness

Hypothesis 2: Main effect of Academic Outcome Condition

e Supported: Participants in the performed poorly condition will compare themselves more
favorably with the student than those in the performed well condition.

e Marginal Support: Participants in the performed well condition will rate the student more
favorably than those in the performed poorly condition.

¢ Not Supported: Participants in the performed well condition will feel more similar to the
student than those in the performed poorly condition.

Supported e Comparative Rating
Marginal Support ¢ Student favorability (marginal)
Not Supported e Student similarity, student favorability x similarity

Hypothesis 3: Prototype Condition X Academic Outcome Condition Interaction
e Not supported: Participants who read about a user who performs well will report the
highest effectiveness beliefs.
¢ Not supported: Participants who read about a nonuser (vs. user) who performs well
will be more likely to refuse an offer to use.
¢ Not supported: Participants who read about a user (vs. nonuser) who performs well
will report greater willingness to use.

Not supported Hypothesis not supported for effectiveness belief, refusal
likelihood, or willingness to use
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Hypothesis 4: SCO as a Moderator
e Not Supported: Prototype x academic outcome interactions will be moderated by

SCO. High comparers who read about a user (vs. nonuser) who performs well will
report greater willingness to use. Those higher in SCO will be more affected by
stories where the student experiences a positive rather than negative academic
outcome.

Not supported Hypothesis not supported for any cognitions including
willingness
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Chapter 6: Discussion

NPS use for academic purposes is becoming increasingly prevalent on college
campuses and has potentially serious health, legal, and academic consequences. College
students are primarily motivated to use NPS to enhance their academic performance
(Benson et al., 2015; Weyandt et al., 2013). Moreover, students tend to learn about and
obtain NPS from their peers and friends. Despite the rising rates of NPS use, theory-
driven and experimental research designed to understand the underlying causal
mechanisms of NPS use is lacking. To address this, a preliminary experimental study
examined whether simply hearing about another peer’s experience with prescription
stimulants, especially stories of use linked to academic success, shifts cognitions in favor
of academic NPS use (i.e., greater beliefs about the drug’s effectiveness, favorable views
of users, and behavioral willingness to use). Findings from this study provided initial
evidence that exposure to a story about a fellow college student using NPS for academic
gain led to greater belief that NPS are an effective study aid and willingness to use. Thus,
academic outcomes (i.e., success or failure) associated with NPS use or nonuse influence
how students perceive users and nonusers, how effective they believe stimulants are for
studying, and their decision to use NPS during stressful academic times. The preliminary
study demonstrated that merely learning about a user (vs. nonuser) who performed well
increased belief in the effectiveness of stimulants as a study aid and this in turn led to
greater willingness to use. This finding is concerning because college students may view
NPS use more favorably and decide to use after a friend or peer has told them about a

positive experience with the drug.
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The present research was guided by Social Cognitive Theory, the
Prototype/Willingness Model, and Social Comparison Orientation to experimentally
examine how stories about NPS use or nonuse influence perceptions and decisions about
NPS use. To the writer’s knowledge, this is the first study to experimentally test how
learning about a peer’s experience of being offered NPS for academic purposes can
impact perceptions related to use and nonuse. The present research aimed to strengthen,
replicate, and extend the preliminary study by examining additional outcome variables
(e.g., global evaluations of user and nonuser images, outcome expectancies, and social
norms) and social comparison orientation (e.g., one’s tendency to compare with others)
as a moderator. College students with higher social comparison tendencies were expected
to be more influenced by stories of NPS use and nonuse especially when paired with a
positive outcome. However, there were no moderating effects of SCO between
experimental condition and any study outcomes. Thus, the focus of the discussion is on
the main effects and two-way interactions between prototype and outcome on dependent
variables and how the findings compare to the preliminary research.

Consistent Findings

The present research was partially successful in validating findings from the
original study and most marginal findings trended in expected directions. In both the
preliminary and present study, participants who read about a nonuser (vs. user) rated the
student from the experimental vignette more favorably. Overall, nonusers were viewed
more approvingly in both academic performance scenarios but were especially favored in
the positive academic outcome scenario. Findings on the comparative rating measure

were also consistent across studies. Specifically, participants rated themselves as doing
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better academically if they read about a user (vs. nonuser) who performed well and a
nonuser who experienced a worse (vs. better) academic outcome. This goes to show that
students may actually have a negative bias towards images of users in general and those
who appeared to benefit from using. Findings on comparative ratings also suggest that
users are perceived as a downward comparison target considering that participants rated
themselves as doing better than users versus nonusers. Finally, participants from both
studies expressed greater belief that NPS was necessary for performance for users (vs.
nonuser) who experienced a positive academic outcome and nonusers who experienced a
worse (vs. better) academic outcome. Thus, their perceptions of the student’s substance
use decision were swayed by the resultant academic performance. Participants seem to be
attributing the positive or negative academic outcome experienced by the student as a
consequence of their decision to use or abstain from NPS instead of other potential
factors like procrastination or last-minute studying. Overall, the results indicate that
participants do hold beliefs that NPS use is necessary for improved academic
performance in certain scenarios (i.e., user who performed well and nonuser who
performed poorly).
New Findings

An addition to the present study was the inclusion of global evaluations of
prototypes to examine whether the story impacted not only participants’ perception of the
student from the story but also their perceptions of users/nonusers in general. However,
no effects were found for the global evaluations of NPS users including perceived
favorability, similarity, and their interaction term. This is surprising given that

participants did have strong perceptions of the student from the story who decided to use
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or not use. However, there were effects on global evaluations of nonusers such that
nonusers were rated more approvingly by participants in the nonuser condition.
Moreover, participants perceived themselves as being more similar to a nonuser than user
who experienced a poor academic outcome. The results suggest that being exposed to a
user does not enhance a person’ perceptions of NPS users in general. Rather, exposure to
a nonuser might play a protective role in that participants overwhelming viewed nonusers
in a more favorable light. Reading a story about abstinence not only affected participants’
perception of an actual student who refused an offer but also influenced their perceptions
of NPS nonusers more broadly.

Surprisingly, there was only one significant effect of outcome expectancies such
that participants in the worse outcome group who were exposed to a nonuser (vs. user)
anticipated greater positive outcomes from NPS use. This finding suggests that
participants operate with the idea that NPS use is a solution for low academic
performance and expect positive consequences from use when a person appears to need it
or might have benefited from it (e.g., nonuser who performed poorly). The lack of effects
on injunctive norms was unanticipated as well as the pattern of findings for descriptive
norms. According to Social Cognitive Theory, one would expect normative beliefs to be
higher for participants who were exposed to a NPS use “success story.” Yet, there were
no effects on injunctive norms and the results for descriptive norms were unexpected.
Participants perceived rates of NPS use to be higher if they were exposed to nonusers
who experienced a worse academic outcome. One would expect perceived prevalence to

be higher amongst participants who read about a well-performing user.
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Mixed Findings

Although many results from the present research align with the preliminary
research, other findings were not reproducible and contrast in multiple and important
ways. The major differences are there were no effects on the belief of NPS effectiveness
and willingness to use and moderated mediation was not supported in the present study.
In the preliminary study, participants judged NPS as more effective if they were exposed
to a user who performed well and this in turn led to greater willingness to use. Unlike the
preliminary study, there were also no effects on refusal likelihood and intentions. Recall
that those who read about a well-performing abstainer or poor-performing user reported
greater refusal likelihood. Intentions were also marginally higher for participants who
were exposed to a nonuser who did worse than expected. Due to the mixed findings from
the preliminary and present research, additional research is required to determine the
nature of the relationships between these variables.
Strengths and Limitations

This research should be viewed in light of its strengths and limitations. The
study’s experimental design is a noted strength as causal inferences can be drawn about
the observed relationships. Future studies would benefit from a longer follow-up (e.g., 1
month) to see if the manipulation is potent enough and whether any effects persist over
time. Conducting an independent replication of the preliminary study is also valuable to
determine the validity and reliability of the effects. Although attempts to replicate are
often mistakenly viewed as confirming or invalidating primary studies, it is important to

acknowledge natural variability across studies and how sampling and measurement error
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can occur (Stanley and Spence, 2014). Therefore, more than two studies are needed to
assess replication as no individual study’s results are “true.”

Sample Characteristics. There are some concerns about differences in samples.
The current sample was mostly female (71.02%) and not sufficiently diverse in gender,
whereas the preliminary study sample had an even split of males and females. Notably,
higher rates of NPS use are found among males (Weyandt et al., 2016). The gender ratio
may explain why there were no conditions effects on NPS decisions. Post hoc analyses
revealed no gender differences in NPS willingness or intentions, which may be explained
by the small number of males in the sample. The preliminary study also had slightly
younger participants (Mage 21.83 vs. 22.88) than the current study and included students
from MTurk and GWU. NPS use appears to peak at younger ages (Austic, 2015;
Sussman, Pentz, Sprujit-Metz, & Miller, 2006), which may explain why there were
significant effects on NPS effectiveness and willingness in the preliminary but not the
current study. Younger students may be more impressionable and therefore more affected
by the manipulations than older students. In addition, the mean GPA for both studies is
equivalent to a B+ average suggesting that participants were high achieving students who
are already less likely to engage in NPS use. Past research has found higher rates of NPS
use among students with lower GPAs (Weyandt et al., 2016) . This may explain the
effects on nonuser prototype perceptions and why nonusers were perceived more
favorably than users even if they performed poorly.

Recruitment and Data Collection. MTurk is a rapid and inexpensive online
recruitment tool and data collection platform with unique advantages and disadvantages.

MTurk was chosen for recruitment because it is known for its large and diverse
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participant pool. Compared to standard Internet and American college samples, MTurk
participants are considered more demographically diverse (Buhrmester, Kwang, &
Gosling, 2011). The expected diversity of an MTurk sample should increase the external
validity of the research and make it more generalizable to the U.S. college population in
that participants come from various higher education institutions (e.g., community, state,
private college/universities) and have different academic interests and backgrounds. In
spite of diversity expectations, the current sample is flawed with regards to limited
representation of male college students.

It could also be argued that certain campus characteristics motivate NPS use and
university subject pools are more ideal. For example, rates of NPS use are higher at
colleges with higher admission standards and those located in the northeast U.S.
(McCabe et al., 2005). Norms are likely to vary by campus (e.g., presence of Greek Life)
and possibly school branches and majors. The unique college campus can heavily define
perceptions as this is a social environment where students learn and pick up on norms. It
is no surprise that this could translate into no effects on injunctive norms and a
counterintuitive effect on descriptive norms in the present study.

Despite the advantages of MTurk, there is potential for participants to lie and give
dishonest answers to meet study inclusion criteria (Buhrmester, Talaifar, & Gosling,
2018). To guard from this, MTurk qualifications including age and location were used
and screening questions at the beginning of the study filtered out ineligible participants.
An attention check question was also included to flag inattentive participants and identify
their data for discard (Buhrmester, Talaifar, & Gosling, 2018). Lastly, manipulation

checks were used to determine if key elements of the story (e.g., accepted vs. refused
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offer, type of academic performance) were correctly recalled and only participants who
passed manipulation checks were included in the analyses.

Experimental Manipulation. The lack of effects on dependent variables suggests
that the strength or potency of the manipulation may be questionable and compromise the
internal validity of the research. Participants were exposed to the experimental
manipulation for a minimum of 25 seconds before they were able to proceed. The mean
exposure time was 44.09 seconds (SD = 29.85) with a range of 25.71 to 220.71 seconds.
The wide variability suggests timing as a plausible confound that could add noise to the
data and mask any effects of the independent variables. Post-hoc analyses controlling for
exposure time were conducted to test this alternative explanation and results did not
change. Given this, | still cannot be sure of the potency of the manipulation and did not
measure exposure time for the preliminary study. Therefore, | am unable to compare if
there were differences in exposure time between the studies. However, it is worth noting
that participants from the preliminary study could spend as much or as little time as they
needed to read the story. In an attempt to strengthen the pre-existing manipulation and
increase psychological realism, an initial investigation of an audio manipulation was
piloted with mixed results. However, main findings from the audio pilot follow the
current study in that nonusers were perceived more favorably. Future studies should
continue to test and increase the potency of the experimental manipulations.

Measurement Validity. One noteworthy observation is the high correlation
between willingness and intentions in the preliminary (r = .75) and current (r = .81)
study. Willingness and intentions are thought to be related but distinct constructs with

independent predictive validity. Past research has found their relationship to be of a
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similar magnitude (r = .60, Gibbons et al., 2015; r =.74, Molloy et al., 2019). The strong
correlation between willingness and intentions could indicate problems with construct
and discriminant validity. Although willingness and intentions differ conceptually, they
are consistently correlated with other central constructs in the same direction and with
similar strength across both studies. Theoretically, one would expect willingness to be
strongly correlated with socially reactive constructs and intentions to be strongly
correlated with reasoned constructs in the PWM. Yet, both function in a similar fashion
with PWM constructs. Molloy et al. (2019) also reported an overlap in the relationships
between PWM constructs, willingness, and intentions and found that most PWM
constructs predicted willingness and intentions regardless of their respective reasoned or
social reaction pathway. Moreover, Molloy et al. (2019) demonstrated that willingness
and intentions were more predictive of NPS use together than either construct alone. This
coincides with other research showing how including both willingness and intentions can
explain additional variance in behavior (Gibbons et al., 2015). The only difference in the
two studies presented here is that willingness was more affected by the experimental
manipulations than intentions in the preliminary study. This finding supports the notion
that willingness is more effective at predicting health risk behavior (Gibbons et al., 2015)
such as NPS use. However, when considering all of the existing research, it is unclear if
the distinction between willingness and intentions is meaningful in the context of NPS
use given the similarity in the performance of each measure.
Future Directions

More research is needed on the protective effects of nonuser messaging regarding

NPS and the potential dangers of learning about a positive academic experience
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following NPS use. One potential intervention strategy is to frame NPS nonuse and
abstinence as normative. Normative campaigns should demonstrate that NPS nonusers
are overwhelmingly favored among students. Research has shown that favorable nonuser
cognitions predict lower substance use (Litt and Lewis, 2015). Researchers should
consider launching interventions at critical times, including prior to midterm and final
exams, when students may be faced with mounting academic pressure. Interventions
might also incorporate real life, nonuser “role models” as a prevention tactic. Relevant
role models who abstain from or refuse NPS and achieve attainable academic success are
likely to be the most influential (Lockwood & Kunda, 1997). For example, incoming
college freshmen could learn about older students who are NPS nonuser role models at
first year orientation. Steering students toward proactive and long-term strategies for
academic success with the use of real-life role models and raising awareness of on-
campus support services (e.g., health, tutoring, or counseling centers) are possible
techniques for deterring NPS use.

Finally, interventions like Stock et al. (2013) that correct misperceptions about the
academic benefits of NPS use are recommended (Arria et al., 2018). Several
experimental studies show that prescription stimulants have minimal or no cognitive
benefit for healthy young adults (i.e., those without ADHD) (Advokat, 2010; Ilieva,
Boland, & Farah, 2013). Research by Arria et al. (2017) also found no significant
increases in GPA among students who engaged in NPS use. However, significant
increases in GPA were found for students who abstained from NPS use. Therefore, future

interventions should emphasize that NPS use does not guarantee academic advantage.
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Conclusions

Overall, findings from both experimental studies demonstrate that NPS nonusers are a
potentially valuable construct to target in interventions because they are perceived more
favorably than users. This is the first study of its kind to examine the influence of NPS
nonuser prototypes on NPS use risk cognitions. Evidence from both studies also points to
the idea that NPS users who perform well are perceived as a downward social

comparison target.
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Appendix A
Experimental Manipulations from Preliminary Study

Condition: User-Performed Well

CONFESSIONS OF AN UNDERGRADUATE

- ol
‘\‘:’ College Life \:‘:
-/ \o

STUDENT PROFILE

Name: Jeff*

We asked Jeff to recall a successful academic experience.
This was his response...

“It was midterm exam time...| wanted to do well in my classes to improve my GPA but
was concerned about getting good grades on my midterms. | didn’t have much time;
there was a lot of material to cover and | was worried that | would have difficulty
studying. One night, | went to the library and was having trouble staying awake and
concentrating. | took a break to text my friend Paul®*. When he heard about my
situation, he offered me a few Adderall** pills and said we could meet up if | wanted
them. He has a prescription and told me how the pills help him focus. | decided to take
him up on the offer and take the pills that night. Two weeks later, | received my midterm
grades and they were higher than | expected.”

*For privacy reasons, the student's name has been changed.
**Adderall is the brand name of a prescription stimulant medication used to treat
attention deficit hyperactive disorder (ADHD).
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Condition: User — Performed Poorly

CONFESSIONS OF AN UNDERGRADUATE

- <
:: College Life :‘

s A\ 4
Ny W
STUDENT PROFILE

Name: Jeff*

We asked Jeff to recall an unsuccessful academic experience.
This was his response. ..

“It was midterm exam time...| wanted to do well in my classes to improve my GPA but
was concerned about getting good grades on my midterms. | didn’t have much time;
there was a lot of material to cover and | was worried that | would have difficulty
studying. One night, | went to the library and was having trouble staying awake and
concentrating. | took a break to text my friend Paul*. When he heard about my
situation, he offered me a few Adderall** pills and said we could meet up if | wanted
them. He has a prescription and told me how the pills help him focus. | decided to take
him up on the offer and take the pills that night. Two weeks later, | received my midterm
grades and they were lower than | expected.”

*For privacy reasons, the student's name has been changed.
**Adderall is the brand name of a prescription stimulant medication used fo treat
attention deficit hyperactive disorder (ADHD).
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Condition: Nonuser — Performed Well

CONFESSIONS OF AN UNDERGRADUATE

Y, >
T 2
STUDENT PROFILE

Name: Jeff*

We asked Jeff to recall a successful academic experience.
This was his response. ..

“It was midterm exam time...| wanted to do well in my classes to improve my GPA but
was concerned that my midterm grades would be low. | didn’t have much time; there
was a lot of material to cover and | was worried that | would have difficulty studying.
One night, | went to the library and was having trouble staying awake and
concentrating. | took a break to text my friend Paul*. When he heard about my
situation, he offered me a few Adderall** pills and said we could meet up if | wanted
them. He has a prescription and told me how the pills help him focus. | decided not to
take him up on the offer and instead just keep on studying and push through the night.
Two weeks later, | received my midterm grades and they were higher than | expected.”

*For privacy reasons, the student’'s name has been changed.
**Adderall is the brand name of a prescription stimulant medication used to treat
attention deficit hyperactive disorder (ADHD).
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Condition: Nonuser — Performed Poorly

CONFESSIONS OF AN UNDERGRADUATE

&
>3 3
ot College Life ~

w A4
Ny
STUDENT PROFILE

Name: Jeff*

We asked Jeff to recall an unsuccessful academic experience.
This was his response. ..

It was midterm exam time...| wanted to do well in my classes to improve my GPA but
was concerned that my midterm grades would be low. | didn’t have much time; there
was a lot of material to cover and | was worried that | would have difficulty studying.
One night, | went to the library and was having trouble staying awake and
concentrating. | took a break to text my friend Paul®*. When he heard about my
situation, he offered me a few Adderall** pills and said we could meet up if | wanted
them. He has a prescription and told me how the pills help him focus. | decided not to
take him up on the offer and instead just keep on studying and push through the night.
Two weeks later, | received my midterm grades and they were lower than | expected.

*For privacy reasons, the student's name has been changed.
**Adderall is the brand name of a prescription stimulant medication used to treat
attention deficit hyperactive disorder (ADHD).
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Appendix B
Experimental Manipulations from Present Study

We asked a [male/ female college] student from a previous study to share a successful or
unsuccessful academic experience from college. Please focus on what type of student this
is and their academic experience. This was his/her response...

Condition: User — Performed Well

“It was midterm exam time...| wanted to do well in my classes to
improve my GPA but was concerned about getting good grades on
my midterms. | didn’t have much time; there was a lot of material to
cover and | was worried that | would have difficulty studying. One
night, | went to the library and was having trouble staying awake and
concentrating. | texted my friend telling him that | was stressing out
and he offered me a few Adderall* pills and said we could meet up if |
wanted them. He has a prescription and told me how the pills help
him focus. | decided to take him up on the offer and take the pills that
night. A few weeks later, | received my midterm grades and they were

higher than | expected. | was so relieved.”

* Adderall = the brand name of a prescription stimulant medication used to treat ADHD
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Condition: User — Performed Poorly

“It was midterm exam time...| wanted to do well in my classes to
improve my GPA but was concerned about getting good grades on
my midterms. | didn’t have much time; there was a lot of material to
cover and | was worried that | would have difficulty studying. One
night, | went to the library and was having trouble staying awake and
concentrating. | texted my friend telling him that | was stressing out
and he offered me a few Adderall* pills and said we could meet up if |
wanted them. He has a prescription and told me how the pills help
him focus. | decided to take him up on the offer and take the pills that
night. A few weeks later, | received my midterm grades and they were

lower than | expected. | was a little disappointed.”

* Adderall = the brand name of a prescription stimulant medication used to treat ADHD
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Condition: Nonuser — Performed Well

"It was midterm exam time...| wanted to do well in my classes to
improve my GPA but was concerned about getting good grades on
my midterms. | didn’t have much time; there was a lot of material to
cover and | was worried that | would have difficulty studying. One
night, | went to the library and was having trouble staying awake and
concentrating. | texted my friend telling him that | was stressing out
and he offered me a few Adderall* pills and said we could meet up if |
wanted them. He has a prescription and told me how the pills help
him focus. | decided not to take him up on the offer and instead just
keep on studying and push through the night. A few weeks later, |
received my midterm grades and they were higher than | expected. |

was so relieved.”

* Adderall = the brand name of a prescription stimulant medication used to treat ADHD
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Condition: Nonuser — Performed Poorly

“It was midterm exam time...| wanted to do well in my classes to
improve my GPA but was concerned about getting good grades on
my midterms. | didn't have much time; there was a lot of material to
cover and | was worried that | would have difficulty studying. One
night, | went to the library and was having trouble staying awake and
concentrating. | texted my friend telling him that | was stressing out
and he offered me a few Adderall* pills and said we could meet up if |
wanted them. He has a prescription and told me how the pills help
him focus. | decided not to take him up on the offer and instead just
keep on studying and push through the night. A few weeks later, |
received my midterm grades and they were lower than | expected. |

was a little disappointed.”

* Adderall = the brand name of a prescription stimulant medication used to treat ADHD
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Appendix C

Present Study Measures

Eligibility Screening Questions:
Are you fluent in English?

o Yes
o No

What is your age?

Under 18 years old
18-25 years old
26-35 years old
36-45 years old
46-55 years old
56-65 years old
66-75 years old
Over 75 years old

O 0O O O O O O O

What is your exact age? (fill-in)

Are you a college student in the U.S.?

o Yes
o No

Note: Anyone who did not meet eligibility criteria was filtered out

Demographic for Condition Randomization to Story about Same Gender Peer
What is your gender?

o Male
o Female
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Moderator - Social Comparison Orientation

Instructions: Most people compare themselves from time to time with others. For
example, they may compare the way they feel, their opinions, their abilities, and/or their
situation with those of other people. There is nothing particularly ‘good’ or ‘bad’ about
this type of comparison, and some people do it more than others. We would like to find
out how often you compare yourself with other people. To do that we would like to ask
you to indicate how much you agree with each statement using the following scale.

1 2 3 4 5

Strongly disagree | Disagree Neither agree | Agree Strongly agree
nor disagree

1. | often compare myself with others with respect to what | have accomplished in

life.

2. If I want to learn more about something, I try to find out what others think about
it.

3. lalways pay a lot of attention to how I do things compared with how others do
things.

4. | often compare how my loved ones (boy or girlfriend, family members, etc.) are
doing with how others are doing.

5. I always like to know what others in a similar situation would do.

6. | am not the type of person who compares often with others. (R)

7. If I want to find out how well I have done something, | compare what | have done
with how others have done.

8. [l often try to find out what others think who face similar problems as | face.

9. | often like to talk with others about mutual opinions and experiences.

10. I never consider my situation in life relative to that of other people. (R)

11. | often compare how | am doing socially (e.g., social skills, popularity) with other
people.
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Outcome Measures

Student Favorability (negative adjectives reverse-coded)

We would like to know your impressions of the student who shared their academic
experience. How much do the following words describe this student using a response

scale from 1 (not at all) to 7 (extremely).

Order of Items was Randomized:

9

NGO~ wWNE

Popular

Smart

Lazy (R)
Mature

Unorganized (R)

Dishonest (R)
Hard-working
Irresponsible (R)
Disciplined

10. Careless (R)

11. Successful
12. Well-adjusted
13. Favorable

Student Similarity

How similar are you to the student?

1 2 3 4 5 6 7
Not at all Very
similar similar

Comparative Rating

How do you see yourself academically in comparison to the student in the story?

1 2 3 4 5 6 7

| am doing | am doing
much much
worse than better than

this student

this student
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User Prototype Favorability (negative adjectives were reverse-coded)

Please think about the typical person your age and gender who uses prescription
stimulants not prescribed to them for academic reasons. We are not suggesting that these
people are always alike. Rather, we are interested in what traits you think this type of
person is likely to have (that is, what most people in this group are like). How much do
the following words describe your image of that person? Use the following scale to give
a response to each (1=not at all; 7 extremely).

Order of Items was Randomized:

1. Popular

2. Unorganized (R)
3. Smart

4. Dishonest (R)
5. Hard-working
6. Irresponsible (R)
7. Disciplined

8. Lazy (R)

9. Mature

10. Careless (R)

11. Successful

12. Well-adjusted
13. Favorable

User Prototype Similarity

How similar are you to the typical person your age and gender who uses prescription
stimulants not prescribed to them for academic reasons?

1 2 3 4 5 6 7
Not at all Very
similar similar
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Nonuser Prototype Favorability (negative adjectives were reverse-coded)

Please think about the typical person your age and gender who does NOT use
prescription stimulants not prescribed to them for academic reasons. We are not
suggesting that these people are always alike. Rather, we are interested in what traits you
think this type of person is likely to have (that is, what most people in this group are
like). How much do the following words describe your image of that person? Use the
following scale to give a response to each (1=not at all; 7 extremely).

Order of Items was Randomized:

1. Popular

2. Unorganized (R)
3. Smart

4. Dishonest (R)
5. Hard-working
6. Irresponsible (R)
7. Disciplined

8. Lazy (R)

9. Mature

10. Careless (R)

11. Successful

12. Well-adjusted
13. Favorable

Nonuser Prototype Similarity

How similar are you to the typical person your age and gender who does NOT use
prescription stimulants not prescribed to them for academic reasons?

1 2 3 4 5 6 7
Not at all Very
similar similar
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Beliefs about Prescription Stimulants
Effectiveness

Prescription stimulants (e.g., Adderall) are an effective study aid

1 2 3 4 5 6 7
Strongly Strongly
disagree agree

Necessary for Success

Taking a prescription stimulant (e.g., Adderall) was necessary for this student to do well
on midterms

1 2 3 4 5 6 7
Strongly Strongly
disagree agree

Descriptive Norms

For the following questions, please write your estimate from 0->100% in the space
provided.

Please estimate the percentage of college students who have used prescription stimulants
(e.g., Adderall, Ritalin, Vyvanse, Dexedrine, Concerta or Strattera) not prescribed to
them for academic reasons in the past year (12 months)? Please answer from 0-100.

%

Please estimate the percentage of your close friends who have used prescription
stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine, Concerta or Strattera) not
prescribed to them for academic reasons in the past year (12 months)? Please answer
from 0-100. %

Please estimate the percentage of college students who have used prescription stimulants
(e.g., Adderall, Ritalin, Vyvanse, Dexedrine, Concerta or Strattera) not prescribed to
them for academic reasons in the Spring 2018 semester? Please answer from 0-100.

%
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Please estimate the percentage of your close friends who have used prescription
stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine, Concerta or Strattera) not
prescribed to them for academic reasons in the Spring 2018 semester? Please answer
from 0-100. %

Injunctive Norms

To what extent do you, personally, approve of using prescription stimulants (e.g.,
Adderall, Ritalin, Vyvanse, Dexedrine, Concerta or Strattera) without a prescription for
academic reasons?

1 2 3 4 5 6 7
Strongly Strongly
disapprove approve

If | were to use prescription stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine,
Concerta or Strattera) without a prescription for academic reasons other college students
would...

1 2 3 4 5 6 7
Strongly Strongly
disapprove approve

If | were to use prescription stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine,
Concerta or Strattera) without a prescription for academic reasons my closest friends
would...

1 2 3 4 5 6 7
Strongly Strongly
disapprove approve
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Outcome Expectancies (reverse-coded negative expectancies for combined scale)

Instructions: Please rate how likely you expect to experience the following if you were to
take a prescription stimulant like Adderall without a prescription.

Note: Positive Outcome Expectancies (items 1-9) and Negative Outcome Expectancies
(items 10-16)

1 2 3 4 5 6 7
None of All of the
the time time

Order of Items was Randomized:

| would get better grades

| would improve my GPA

| would be a better student

| would do better on exams

| would be able to complete my work on time
| would feel less stressed

| would find studying more enjoyable

| would be able to stay awake longer to study
I would be able to concentrate/focus better

. I would feel dizzy/lightheaded (R)

. My heart would race (R)

. I would not be able to sleep (R)

. I'would get in trouble for cheating (R)

. I would get headaches (R)

. I would experience negative health effects (R)
. I would experience legal consequences (R)
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The order of Behavioral Willingness and Intention items was randomized
Behavioral Willingness

Instructions: On the following pages, you will be asked how you would respond to
scenarios where you are offered prescription stimulant pills (e.g., Adderall and other
brands such as Ritalin, Vyvanse, Dexedrine, Concerta or Strattera) that were not
prescribed to you to use for academic reasons.

Your responses are confidential so please answer as honestly as possible.
Scenario #1:

Suppose you have a big exam coming up, but you haven’t had time to study. You tell a
friend you’re nervous about it, so he/she offers you a couple of prescription stimulant
pills (e.g., Adderall) for free.

Please state how willing you would be to:

Take them

1 2 3 4 5 6 7

Not at all Very

willing willing
To take them and ask for extra to use for your next big exam or paper

1 2 3 4 5 6 7

Not at all Very

willing willing
Scenario #2:

Imagine you are working on a paper due tomorrow and realize you are going to need to
stay up all night to complete it on time. While you are working in the library, another
student comes up and offers you a couple prescription stimulants (e.g., Adderall).

Please state how willing you would be to:
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Take them

1 2 3 4 5) 6 7

Not at all Very

willing willing
Take them and ask for extra to use for another big assignment coming up

1 2 3 4 5) 6 7

Not at all Very

willing willing

Behavioral Intentions

| intend to take prescription stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine,
Concerta or Strattera) that were not prescribed to me in the next 6 months for academic

reasons.
1 2 3 4 5 6 7
Strongly Strongly
disagree agree

| intend to take prescription stimulants (e.g., Adderall, Ritalin, Vyvanse, Dexedrine,
Concerta or Strattera) that were not prescribed to me before | graduate from college for

academic reasons.

1 2 3 4 5 6 7
Strongly Strongly
disagree agree
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Attention Check

Instructions: If you are paying close attention and reading instructions and questions
carefully, please select “pink” as the answer for next question.

What is the color of the sky?

o Pink
o Blue

Refusal Likelihood

How likely is it that you would refuse an offer from a friend and decide not to take
prescription stimulant pills (e.g., Adderall) without a prescription for academic reasons
(e.g., to study)

1 2 3 4 5 6 7

Not at all Very
likely likely

Manipulation Checks

Did the student use any substances while studying (e.g., caffeine, prescription stimulants,
energy drinks, etc.)?

o yes
o ho

If yes, what substance did they use while studying? (open-ended)

How did the student perform on their midterms?

o Better than expected
o Worse than expected

Suspicion
Did you, at any time, suspect that the academic experience was not real?

o Yes
o nho
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Past Substance Use

Alcohol Use
Have you ever consumed alcohol?

o yes
o ho

Directions: Please read the following definition of a standard alcoholic drink and then
answer the following set of questions about alcohol keeping this definition in mind.

A standard drink contains 0.6 ounces (14.0 grams or 1.2 tablespoons) of pure alcohol.
Generally, this amount of pure alcohol is found in:

- 12-ounces of beer

- 8-ounces of malt liquor

- 5-ounces of wine

- 1.5 ounces of 80-proof distilled spirits or liquor (e.g., gin, rum, vodka, whisky)

On how many occasions (if any) have you consumed alcohol during the past 30 days?

0 Occasions

1-2 Occasions
3-5 Occasions
6-9 Occasions
10-19 Occasions
20-39 Occasions
40 or more

O O O O o0 o0 O

Marijuana Use
Have you ever used marijuana?

o yes
o ho
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On how many occasions (if any) have you used marijuana during the past 30 days
(approximately 1 month)?

0 Occasions

1-2 Occasions
3-5 Occasions
6-9 Occasions
10-19 Occasions
20-39 Occasions
40 or more

O O O O O O O

Past NPS Use

Have you ever taken a prescription stimulant (e.g., Adderall, Ritalin, Vyvanse,
Dexedrine, Concerta or Strattera) without a doctor’s prescription?

o Yes
o ho

Demographics

What is your year in school? [_] Freshman [_] Sophomore [ ] Junior [ ] Senior
What is your GPA (on a 4-point scale)? (fill-in)
Which of the following best describes your racial background? (check all that apply)

Black, African American
Asian

White, Caucasian

Hawaiian or Pacific Islander
Hispanic or Latino
American Indian

Other

O O O O o0 o0 O

Have you ever been diagnosed with ADD/ADHD?

o Yes
o no

Do you currently have a prescription for a stimulant (e.g., Adderall, Ritalin, Vyvanse,
Dexedrine, Concerta or Strattera)?

o yes
o ho
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Do you live in the U.S.?

o yes
o no

What state do you attend college in? (fill-in)

What college or university in the U.S. do you currently attend? (open-ended)
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