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ABSTRACT

The use of prescription stimulants has escalated in the past decade for both
medical and nonmedical purposes and is increasingly problematic as evidenced by a
drastic increase in hospitalizations. Studies have found conflicting evidence about how
sociodemographic characteristics influence nonmedical prescription stimulant use.
This study uses baseline questionnaires and ecological momentary assessment to evaluate
characteristics associated with being a nonmedical prescription stimulant user, and
sociodemographic characteristics associated with frequency of nonmedical prescription
stimulant use. Finally, this study examines academic self-efficacy and stress in the
moment to evaluate if these factors are psychological precipitants of the nonmedical use
of prescription stimulants. Gender and involvement with Greek fraternities and sororities
were not associated with likelihood to nonmedically use a prescription stimulant or
frequency of nonmedical use. Grade point average was associated with a greater
likelihood of being a nonmedical prescription stimulant user but not with frequency of
use. Stress and academic confidence were significantly associated with the nonmedical
use of prescription stimulants in the moment supporting the theory that prescription
stimulants are used instrumentally to help users alleviate stress and increase academic
confidence. Further research should explore these and other psychological precipitants of
nonmedical prescription use to provide targets for prevention and treatment especially

among college students.
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CHAPTER 1
DEMOGRAPHICS, SELF-EFFICACY, STRESS, AND THE NONMEDICAL USE
OF PRESCRIPTION STIMULANTS

Several sources report the growing issue of the nonmedical use of prescription
stimulants (NUPS). One study found a lifetime prevalence of NUPS as high as 43% in a
college sample (Advokat, Guidry, & Martino, 2008). This is problematic for many
reasons. One is the legal repercussions for obtaining prescription stimulants illegally. In
Texas, possession of prescription stimulants, a schedule II controlled substance, without a
prescription is a misdemeanor or felony depending on the amount possessed and has
varying consequences, including large fines and a jail sentence (Abbott, 2012).
Additionally, using a prescription stimulant can result in serious health consequences; as
the incidence of NUPS has increased, negative side effects have also intensified. For
example, the number of emergency department visits resulting from the use of stimulant
medications (due to nonmedical use, adverse reaction or other reasons including suicide
attempts and accidental ingestion) increased from 13,379 in 2005 to 31,244 in 2010. Of
particular interest is the increase in use for the age ranges of 18 to 25, in which the
number of hospital room visits related to NUPS increased from 2,131 to 8,148 in this
same five-year time span. This age group accounts for the largest proportion of the total
hospitalizations related to prescription stimulant use (Substance Abuse and Mental Health
Services Administration, 2013). The Monitoring the Future survey also found that college
students are more likely than same-age, non-college peers to engage in NUPS (Johnston,
O’Malley, & Bachman, 2002). As NUPS is problematic to people’s health and wellbeing,

it is important to understand why people intentionally misuse this class of prescription



drugs.

The majority of research examining NUPS focuses on the demographic traits of
college students but, for some characteristics, results are mixed. For instance, several
researchers have found that NUPS is more common in men (Advokat et al., 2008;
Garnier-Dykstra, Caldiera, Vincent, O’Grady, & Arria, 2012; Hall, Irwin, Bowman,
Frankenburg, & Jewett, 2005; Low & Gendaszek, 2002; McCabe, Knight, Teter, &
Wechsler, 2005; Substance Abuse and Mental Health Services Administration, 2013;
Teter, McCabe, Cranford, Boyd, & Guthrie, 2005). Conversely, several other researchers
have found that there is not a difference in rates of use between genders (Bavarian, Flay,
Ketcham, & Smit, 2013; Pilkinton, & Cannatella, 2012; Weyandt et al., 2009; White,
Becker-Blease, & Grace-Bishop, 2006). Studies have more consistently shown that
NUPS is higher in members of Greek organizations (sororities and fraternities) than
nonmembers (McCabe et al., 2005; Teter et al., 2006; Shillington, Reed, Lange, Clapp, &
Henry, 2006; Weyandt et al., 2009), but other studies have failed to find such an
association (Garnier-Dykstra et al., 2012). Additional research is needed in order to
clarify the associations between college-aged NUPS and demographic characteristics.
Stress

Stress is hypothesized to be associated with NUPS. Stress is any disturbance in
homeostasis involving activation of the sympathetic nervous system and is a reaction to a
perceived threat (Watson & Breedlove, 2012). While it is meant to serve an adaptive and
protective function, the stress response can be damaging when prolonged. Several
substances, including stimulants, are used to cope with stress. Stimulants in particular

may be perceived to be helpful in reducing stress by increasing a person’s energy that



they may use to cope with a stressful task. In this way, a stimulant may be helpful for
problem-focused coping as the person can complete tasks that may cause stress.
Previous research has shown increases in stress are associated with an increase in
legal stimulant use such as coffee consumption (Ratliff-Crain & Kane, 1995) and energy
drink consumption (Pettit & DeBarr, 2011). A study examining the use of substances for
cognitive enhancement found that those who use legal substances like caffeine for
cognitive enhancement are more likely to use a prescription stimulant nonmedically than
those who do not use any substances to improve their cognitive capabilities (Wolff &
Brand, 2013). Also, overwhelming demands in school significantly predicted the
frequency of using legal substances like caffeine or sugar while also predicting the
likelihood of using a prescription stimulant nonmedically (Wolff & Brand, 2013). Maier,
Liechti, Herzig, & Schaub (2013) also found that higher stress and being a senior student
was associated with a greater likelihood to use psychoactive substances for cognitive
enhancement. This supports the findings of Moore, Burgard, Larson, and Ferm (2014)
who found an increased amount of prescription stimulant metabolites in campus waste
water which coincided with increased self-reported stress during midterms and finals
compared to the first week of class. Betancourt and colleagues (2013) found that among
college students who nonmedically used a variety of prescription medications including
stimulants, users reported that the use of prescription medication is an effective strategy
for coping with stress. Nonmedical users of prescription stimulants may use prescription
stimulants in order to deal with stress supporting a drug instrumentalization theory of
drug use. The drug instrumentalization theory proposed by Miiller and Schumann (2011)

suggests that people use drugs because a drug’s effects may be beneficial in attaining a



goal. The self-medication theory of drug use is one type of instrumental use in which a
person may take a substance in order to treat an unpleasant condition like negative affect
or stress (Khantzian, 2003).

The self-medication hypothesis is also supported by studies that show a link
between experiencing ADHD symptoms and the NUPS (Benson, Flory, Humphreys, &
Lee, 2015). Some students have endorsed beliefs of having ADHD as their main motive
for NUPS (Advokat et al., 2008). This suggests that the NUPS may be to self-medicate
symptoms of ADHD. In support of this self-medication hypothesis, Peterkin and
colleagues (2011) found participants who used prescription stimulants nonmedically were
nearly seven times more likely to have ADHD symptoms than non-stimulant users.
Previous research suggests that people may use prescription stimulants instrumentally in
order to lessen stress or to treat ADHD symptoms. Thus, both theories of drug use
suggest that prescription stimulants can be used as an instrument to improve a person’s
functioning.

Academic Achievement and Self-Efficacy

Low grade point average (GPA) has been associated with higher rates of
prescription stimulant misuse, particularly those commonly prescribed for the treatment
of attention-deficit/hyperactivity disorder (ADHD; Advokat et al., 2008; Arria, Wilcox,
Caldeira, Vincent, Garnier-Dykstra, & O'Grady, 2013; Arria, O'Grady, Caldeira, Vincent,
& Wish, 2008; Bavarian et al., 2013; McCabe et al., 2005; Shillington et al., 2006;
Weyandt et al., 2009). This is one of few consistent findings in the literature on NUPS,
but few have proposed theories or tested hypotheses on the potential mechanisms of this

relationship. The association between low GPA and increased likelihood of NUPS may



be attributed to differences in beliefs and behaviors related to school and achievement
between people with high and low GPA. For example, Komarraju and Nadler (2013)
found that people with high GPA and high self-efficacy believe that intelligence is
determined by effort, and these individuals are better able to control their impulses and
persist through challenging or boring academic tasks than people with low GPA and low
self-efficacy. The association between NUPS and low GPA may be explained by drug
instrumentalization theory. This theory suggests people may use prescription stimulants
in order to enhance focus or cognitive capacity to earn better grades or augment their
abilities in academics. People with higher GPA may find this less necessary as they may
be better at regulating their effort without the help of a prescription stimulant.

This theory is supported by research on motives for NUPS that have shown
students who believe prescription stimulants have a positive effect on academic
achievement or a positive cognitive enhancement effect like increasing alertness and
productivity are more likely to engage in the NUPS (Advokat et al., 2008; Bavarian et al.,
2013; DeSantis & Hane, 2010; Franke, Lieb, & Hildt, 2012; Novak, Kroutil, Williams, &
Van Brunt, 2007; Peterkin, Crone, Sheridan, & Wise, 2011; Sattler, Sauer, Mehlkop, &
Graeft, 2013). Students who misuse prescription stimulants report receiving the effect
they desired for attention and cognitive enhancement (Bavarian et al., 2013).
Additionally, students perceive the cognitive enhancement effects of prescription
stimulants to be more pronounced than those of caffeine (Franke et al., 2012). It is likely
that this belief comes from a placebo effect as evidence suggests that nonmedically using
a prescription stimulant is not effective for cognitive enhancement (Benson et al., 2015).

Looby and Earleywine (2011) found that participants who had never taken a prescription



stimulant before reported feeling increased mood and cognitive enhancement but did not
have better performance on cognitive tests after receiving a placebo that participants
believed to be a stimulant compared to those who had never received a stimulant and did
not receive placebo. Thus, it makes sense that students with low GPA may use a
prescription stimulant nonmedically in an instrumental way to increase attention and
attempt to improve their grades.

The application of drug instrumentalization theory to nonmedical prescription
stimulant use suggests that people may use prescription stimulants in order to enhance
academic abilities that they perceive to be poor or inadequate. This relates to the concept
of academic self-efficacy. According to Albert Bandura, self-efficacy is a person’s
“belief in their capabilities to exercise control over their level of functioning and
environmental demands” (Bandura, Barbaranelli, Caprara, & Pastorelli, 1996, p. 1206).
Self-efficacy beliefs influence aspirations, motivation, perseverance after setbacks,
resilience, analytical thinking, causal attributions of success and failure, and levels of
stress and depression (Bandura et al., 1996). Self-efficacy was theorized to relate to
academic achievement such that a positive perception of one’s own abilities would be
correlated with greater academic achievement. Bandura and colleagues (1996) found that
for children between the ages of 11 and 14, their perceived self-efficacy both directly and
indirectly influenced academic achievement; those who had higher perceived self-
efficacy for learning and academics were more likely to be successful in school.

Support for Bandura’s research on self-efficacy and academic performance is
vast. Brady-Amoon and Fuertes (2010) found that self-efficacy and self-rated abilities

were predictive of adjustment and academic performance in college students. These



findings are also supported by Galyon, Blondin, Yaw, Nalls, and Williams (2012) who
found high levels of self-efficacy were associated with greater class participation and
higher grades on an exam especially among those with a high GPA. Zajacova, Lynch,
and Espenshade (2005) found that academic self-efficacy significantly predicted three
separate measures of academic performance in non-traditional college students. Higher
rates of academic self-efficacy were associated with higher first year GPA, earning a
higher number of completed credits, and a higher rate of college retention. Additionally,
self-efficacy predicted academic outcomes significantly better than stress which did not
significantly predict academic success as measured by these three outcomes. As NUPS is
associated with lower GPA and motives that include increasing cognitive capabilities, it
is likely that academic self-efficacy may relate directly to the NUPS.

However, one study has evaluated perceived academic competence and
willingness to use a prescription stimulant for cognitive enhancement but did not find a
significant association between the two. Sattler, Mehlkop, Graeff, and Sauer (2014)
found that a person’s willingness to use a hypothetical cognitive enhancement drug was
influenced by many factors but not a participant’s perceived academic competence. This
study used vignettes to propose scenarios in which benefits and costs were varied
between subjects and subjects reported their likelihood based on the scenario explained to
use the cognitive enhancement drug. Sattler and colleagues found that a higher likelihood
of using a drug for cognitive enhancement was associated with a higher likelihood of
experiencing cognitive enhancement, a greater effect of cognitive enhancement, having
friends that engage in the NUPS, procrastination, being less intrinsically motivated,

having greater test anxiety, and previous use of a prescription stimulant (Sattler et al.,



2014). A decreased likelihood of using the cognitive enhancement drug was associated
with the drug having more severe side effects, a higher likelihood of experiencing side
effects, and greater internalization of social norms that discourage the use of substances
(Sattler et al., 2014; Sattler et al., 2013). The individuals’ perceived competence did not
influence their willingness to use prescription stimulants, though this could be due to the
unrealistic manipulation of perceived benefits and costs associated with prescription
stimulant use and low variability in the academic competence scores.

Low academic achievement has been reliably associated with the nonmedical use
of prescription stimulants. This may be attributable to students using prescription
stimulants in an instrumental way as they perceive these drugs to effectively enhance
cognitive abilities. This theory would be further supported by the addition of academic
self-efficacy into the study of NUPS as it seems likely that students may find cognitive
enhancement especially necessary or useful when confidence in completing school tasks
is low. Only one study has examined the role of academic self-efficacy in the NUPS and
the study created scenarios that may not have represented students’ actual perceptions of
the use of prescription stimulants. Further research is warranted into the role of academic
self-efficacy in NUPS.

Ecological Momentary Assessment

Studies examining the NUPS have relied mainly on the use of retrospective, self-
report data which are subject to recall bias, a systematic error in which accuracy for past
memories is affected. The use of repeated or daily surveys decreases the time between
assessments, thereby reducing recall bias. This can be executed through Ecological

Momentary Assessment (EMA). EMA is also known as experience sampling or



ambulatory assessment and consists of participants reporting activities, mood, and other
factors in real time in their daily environments. There are two complementary data sets
that can be obtained from EMA: one type is initiated by random prompts to the
participant to complete the measure; the other type is initiated by the participant after
each episode of the target behavior(s) (Epstein, Willner-Reid, & Vahabzadeh, 2009).
These repeated, real-time assessments can track changes across time and context, and
assess multimodal factors like physiological, psychological, social and/or behavioral
correlates of the target behavior or construct the researcher wishes to examine (Ebner-
Priemer & Trull, 2009; Epstein, Willner-Reid, & Vahabzadeh, 2009; Shiffman, Stone, &
Hufford, 2008). This data collection technique has contributed to the areas of
phenomenology, etiology, psychological models, biological mechanisms, treatment, and
gene-environment interactions (Ebner-Priemer & Trull, 2009; Kuntsche & Labhart,
2013a).

EMA assessment has many benefits over traditional in-lab questionnaires. These
include capturing acute precipitants of target behaviors, decreasing recall bias and
cognitive restructuring of memories, and increasing ecological validity and
generalizability. Some limitations unique to EMA are that it is labor intensive for the
participant, requires complex data analysis, requires the experimenter to train the
participant in the use of the data collection device, and issues with the EMA software
may require participants to return to see the experimenter for troubleshooting (Kuntsche
& Labhart, 2013b). Additionally, the use of EMA data collection via cell-phones may
limit subjects to customers of a certain type of phone because of software or operating

system compatibility, customers with higher media literacy, and customers with greater



financial means as data transfer relies on advanced cell-phone technology and an internet
connection to a wireless network. This may target specific populations and limit
generalizability (Kuntsche & Labhart, 2013b). Additionally, because EMA relies on self-
report data from participants, it is only as accurate as the participants’ responses.

Studies employing EMA are common in smoking research but rare in the study of
illicit drug use. Research using EMA has furthered the understandings of the precipitants
of drug use by shedding light on some discrepancies in previous literature. For example,
while a plethora of studies using retrospective, self-report methods found a link between
stress and cocaine use, Preston and Epstein (2011) found that stress in the moment
predicted cravings but was weakly related to cocaine use. Additionally, another study
using EMA found that stress alone did not predict relapse to smoking despite a great
amount of retrospective, recall evidence supporting a link between increased stress and
smoking relapse (Shiffman & Waters, 2004). Using EMA to target precipitants of NUPS
could elucidate additional psychological and contextual factors related to this problematic

activity.
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CHAPTERII
PURPOSE AND HYPOTHESES OF THE CURRENT STUDY

While a growing number of articles have been published since the early 2000s
addressing characteristics of stimulant misusers, few have addressed psychological
factors associated with NUPS. Additionally, previous research has exclusively used
retrospective, self-report methodology, which is highly prone to recall bias, to gather data
about NUPS. Another issue with research in this area is that the literature on NUPS uses
varying definitions for stimulant misuse. Some definitions include people prescribed a
stimulant who misuse the substance and some only consider nonmedical use to include
those who obtain and use prescription stimulants without a prescription. This study will
address NUPS using the definition of Bavarian and colleagues (2013), who describe
illicit use of prescription stimulants as the “use of any prescription stimulant without a
prescription from a healthcare provider, use for nonmedical purposes, and/or use in
excess of what is prescribed” (p. 665). This includes both misuse of another individual’s
prescription stimulant and medical misuse of one’s own prescription.

By assessing the misuse of prescription stimulants with baseline measures and
with an iPhone application for EMA, this study addresses three objectives. The first
objective is to use baseline information to examine which demographic characteristics are
associated with NUPS. The characteristics studied are gender, involvement in Greek
organizations, and GPA. Based on previous research, it is expected that males will be
more likely to nonmedically use prescription stimulants than females, participants in
social, Greek organizations will be more likely to nonmedically use prescription

stimulants than non-Greek participants, and those who nonmedically use prescription
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stimulants will have a lower GPA than those who do not use prescription stimulants
nonmedically. As an extension of these topics and a second objective, it is also expected
that men, those affiliated with Greek organizations, and those with low GPA will misuse
prescription stimulants more often than women, non-Greek students, and students with
high GPA. This hypothesis about the frequency of use has not been examined in previous
literature but is an exploratory extension of the characteristics associated with NUPS. The
next objective is to identify if stress and academic self-efficacy affect a nonmedical
prescription stimulant user’s likelihood of engaging in NUPS in the moment. It is
expected that high levels of stress and low academic self-efficacy in the moment will

precipitate instances of use.
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CHAPTER III
METHOD
Participants

In order to participate in the study, people had to meet several inclusion criteria.
These inclusion criteria were that the person had an iPhone, was enrolled in classes at the
time of the study, were between the ages of 18 and 25, did not work for Texas State
University, had never been diagnosed with a mental health disorder excluding ADHD,
and fit into one of the participant type groups. These groups were non-user, medical user,
and nonmedical user. Non-users were people who self-reported that they had never used a
prescription stimulant in their lifetime. Medical users were people who had a legitimate
prescription for a stimulant medication from a medical professional to treat ADHD.
Nonmedical users are people who either have a prescription for a stimulant but use it in
excess of what was prescribed or people who do not have a prescription but have taken a
prescription stimulant after obtaining it from another source. Additionally, those who
were nonmedical users had to self-report using a prescription stimulant nonmedically five
times or more within the last year.

The original sample was comprised of 39 individuals. However, six participants
were excluded from analysis as they indicated that they had never used a prescription
stimulant during the pre-study screening but revealed in the baseline self-report measures
that they had used a prescription stimulant during their lifetime. When comparing those
excluded in analysis to those included in analysis, there was no significant difference in
age, race, or Greek organization affiliation (p > .05). However, the excluded participants

were significantly more likely to be female than included participants, [X? (1) =4.432, p
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=.035].

The remaining sample was comprised of 18 non-users, 4 medical users, and 11
nonmedical prescription stimulant users. Sample characteristics are included in Table 1.
Variables and Research Instruments

At the initial meeting, several sociodemographic variables were assessed via self-
report. These included gender and participation in Greek organizations. GPA was
assessed on a scale of 0-4.0, which is the way in which GPA is measured by Texas State
University.

NUPS was assessed during the phone screening by asking, “Have you ever used a
prescription stimulant like Adderall, Vyvanse, or other prescription drugs for ADHD?”
This question and follow-up questions determined if the individual was a non-user,
medical user, nonmedical user, or does not fit criteria for the study. NUPS was measured
as a categorical variable with three groups: those who use prescription stimulants
nonmedically, those who use prescription stimulants as prescribed, and nonusers.
Nonusers denied any prescription stimulant use with or without a prescription in their
lifetime. Medical users were those prescribed a stimulant for the treatment of ADHD and
who report using it only as instructed by medical professionals. Nonmedical users of
stimulants reported having taken a prescription stimulant either without a prescription
(i.e., attaining it from a friend) or among those who have a prescription for a stimulant,
took their own prescription stimulant at a higher dose and/or more often than prescribed
by a medical professional on five or more occasions within the last year.

NUPS was assessed again via self-report on the Stimulant Survey Questionnaire

(SSQ; see Appendix A; Weyandt et al., 2009). The SSQ is a 40-item questionnaire with
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four scales that measure prescription stimulant use, perceptions of prescription stimulant
use prevalence, atypical use among peers, and perceptions of prescription stimulant
safety. There are 20 items that are answered on a five-point, Likert scale from 1 (never)
to 5 (always), 10 items that are measured on a five-point, Likert scale with values ranging
from 1 (strongly disagree) to 5 (strongly agree), and 10 items measured on a yes/no,
forced-choice response. Initial psychometric testing by the scale developers demonstrated
that the questionnaire has adequate internal consistency with a Cronbach’s alpha
coefficient of .849 for all items (Weyandt et al., 2009). Participants’ statuses as non-
users, medical users, or nonmedical users were confirmed based on their responses to
questions 1 through 16. If participants had reported being non-users during the phone
interview but indicated using a prescription stimulant on the SSQ, they were excluded
from analysis.

Frequency of NUPS was assessed in the moment through one question. This
question s, “Since the last survey, have you misused a stimulant?”” and was answered by
selecting yes or no in the EMA application. Participants were informed what constituted
stimulant misuse, also referred to as the nonmedical use of prescription stimulants, during
the study. After completion of data collection, the total number of NUPS episodes
throughout the duration of the participants’ data collection period was recorded as the
frequency variable.

Through the EMA application, academic self-efficacy was assessed using the
Academic Behavioral Confidence Scale (ABCS; see Appendix B; Sander & Sanders,
2003). The ABCS is a 24-item questionnaire that measures academic self-efficacy on six

factors: studying, understanding, verbalizing, clarifying, attendance, and grades.
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Responses to the ABCS are on a five-point Likert scale from “not at all confident” to
“very confident.”

In the scale’s original psychometric evaluation, the ABCS demonstrated high
internal reliability with a Cronbach alpha score of 0.88 (Sander & Sanders, 2003). Within
the current sample, the Cronbach’s alpha was 0.892. The ABCS was also highly
correlated with estimates of future grades (p <.05) which demonstrated concurrent
validity (Sander & Sanders, 2009). Baseline academic self-efficacy was examined as the
sum of all items values ranging from 24-120. Academic self-efficacy was also studied in
the moment as a potential predictor of stimulant use through a shortened version of the
ABCS. This shortened scale contains the two items from each category with the highest
factor loadings based on the initial psychometric examination completed by Sander and
Sanders (2009). The shortened scale has 12 questions and responses are measured on a
five-point Likert scale ranging from 1, “not at all confident,” to 5, “very confident.” The
reliability for the shortened ABCS in this sample was high, (Cronbach’s alpha = .943).
The composite score from all 12 questions (with values ranging from 12-60) was
analyzed.

Stress was assessed using the Perceived Stress Scale-4, which is a four-question,
scale which was administered twice daily through the EMA application (PSS-4; see
Appendix C; Cohen & Williamson, 1988). The PSS-4 showed adequate reliability during
initial psychometric analysis (Cronbach’s alpha = 0.60) and was correlated with stress
measures, self-reported health and health services measures, health behavioral measures,
smoking status, and help seeking behavior (Cohen & Williamson, 1988). In this sample,

the Cronbach alpha was slightly higher than that of Cohen and Williamson’s initial
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analysis, (Cronbach’s alpha = .682).
Apparatus

The Participation in Everyday Life Survey Application was created for gathering
data with an EMA or experience sampling design (P.LLE.L. App; Jessup, Bian, Chen, &
Bundy, 2012). The P.LLE.L. App was available only on Apple mobile devices running the
10S operating software and administered the same questionnaire at times programmed by
the researcher. Data is transferred from the application to the researcher through email at
completion of a time period set by the researcher/programmer.
Procedure

This study was approved by the Texas State University Internal Review Board.
Participants were recruited via flyers posted in public campus locations, announcements
in psychology and history classes, and participants were encouraged to refer friends to
participate in the study. Interested participants called or emailed the researcher in order to
participate in a screening protocol over the phone. During the phone screening,
participants were informed about the nature of the study including the procedure,
variables measured, and duration of data collection. If the potential participants were still
interested, they were asked their age, if they were currently enrolled in classes, if they
owned an iPhone, if they were employed by Texas State University, if they had ever been
diagnosed with a mental health disorder like anxiety or depression, and about their
current or history of prescription stimulant use. Potential subjects were invited to
participate if they were between the ages of 18 and 25, were enrolled in classes, owned an
iPhone, did not work for the school, had never been diagnosed with a mental health

disorder (excluding ADHD for medical users), and fit criteria to be in one of the
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prescription stimulant use categories: non-users reported having never used a prescription
stimulant in their lifetime, medical users were prescribed a stimulant for the treatment of
ADHD by a physician and reported using it only as prescribed, and nonmedical users
reported taking a prescription stimulant without a prescription (i.e., obtaining it from a
friend or seller), or with a prescription but in excess of that prescribed by their physicians
on five or more occasions in the last year.

Participants met the researcher for an initial session in which the participant gave
informed consent, completed baseline measures, installed a researcher-assigned Gmail
account, and installed the EMA P.LE.L. application on their phones. The Gmail account
was installed in order for the researcher to send data from the participants’ phones
confidentially. Thus, each participant was assigned a Gmail account without any
identifying information so that their data could be retrieved by the researcher without
risking a breach of confidentiality. The researcher programmed a survey file to be
uploaded onto the P.ILE.L. app which was installed onto the participant’s phone by
sending a link within an email. Once the file was opened within the P.I.E.L. app, the
participant began receiving a notification twice daily at semi-random times to complete a
survey on prescription stimulant use, perceived academic self-efficacy, and stress. The
application generated an alert at random times within the time frame created by the
researcher; the first alert occurred between 9:00 AM and 3:00 PM and the second alert
was between 4:00 PM and 10:00 PM. This allowed the researchers to track changes in
these variables over time in order to describe predictors of prescription stimulant misuse.
The participants typically completed the survey within two to four minutes. The

participant could open the P.I.E.L. application from the alert screen or could disregard it
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and begin the survey by opening the application within one hour. If the participant did
not begin the survey within one hour, the survey expired and was no longer available to
the participant. Participants responded to 72.72% of alerts to complete the survey. There
was not a significant difference in response rate between nonmedical prescription
stimulant users, medical users, and non-users, [F' (3, 34) =.490, p = .692]. The completed
participant’s data was sent via email from the Gmail address assigned by the researcher to
the researcher’s school email address.

A mid-study payment session took place between 10 and 14 days after the initial
session. The participants sent the researcher the data they had completed (from the Gmail
account to the researcher’s Texas State account) and were compensated for the surveys
they had completed to that point.

The final session took place between 21 and 30 days after the initial session. The
purpose of the final session was to receive data from the participant, uninstall the P.L.E.L.
app and the Gmail account, provide final payment, and to thank the participant for
completing the study.

Compensation

Participants were compensated $15.00 for the initial session, $0.75 for each EMA
assessment completed on their phones, and $10.00 for completing the entire study.
Statistical Analyses

A chi-square test was used to analyze whether males or females are more likely to
be nonmedical prescription stimulant users and an independent samples t-test was used to
determine which sex uses more frequently. A chi-square test examined if involvement in

Greek organizations was associated with NUPS and an independent samples t-test was
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used to determine if there was a difference in the frequency of NUPS between Greek or
non-Greek participants. An ANOVA tested if there was a relationship between NUPS
and GPA. A correlation was used to determine if there was an association between GPA
and frequency of use among all participants, and among nonmedical users only. In order
to account for within-subject differences, multilevel modeling was used to analyze the
relationships between stress and assessment type among nonmedical users in the moment.
The assessment types were nonuse episode, pre-use episode, use episode, and post-use
episode. Use episode assessments were those in which the participant indicated that he or
she had ‘misused’ or nonmedically used a prescription stimulant since the last survey.
Assessments were considered pre or post if they were the assessment directly before or
after a use episode and occurred within 24 hours of the use episode. All analyses were

executed in IBM SPSS Statistics 21.0 and used an alpha level of .05.
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CHAPTER IV
RESULTS
Analysis of Baseline Data

There was no significant difference in gender between non-users, medical
stimulant users, and nonmedical stimulant users, [X? (2) = 2.567, p = .277]. Additionally,
there was not a significant difference in the frequency of nonmedical prescription
stimulant use between genders, [# (31) =.515, p = .611].

There was no significant difference in the frequency of Greek membership
between non-users, medical stimulant users, and nonmedical stimulant users, [X? (2) =
5.357, p =0.069]. There was a trend for more non-users and medical users to not be
affiliated with Greek organizations. Also, nonmedical users were more often in a Greek
sorority or fraternity, but this difference was small. There was also not a significant
difference in frequency of use by Greek affiliation, [z (31) =-1.051, p = .301].

In order to examine the relationship between GPA and participant type (non-user,
medical user, and nonmedical user), medical users had to be excluded due to missing
GPA data. When comparing non-users and nonmedical users, there was a significant
difference in GPA such that non-users’ GPA is higher than nonmedical users’ GPA, [¢
(22) =2.381, p = .026].

Among all included participants, GPA was not significantly correlated with the
frequency of NUPS, [r (23) =-.319, p =.120]. Also, GPA was not significantly correlated
with the frequency of NUPS when analyzing nonmedical users only, [ (7) =-.038, p

=.923].
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Analysis of Longitudinal, EMA Data

Analysis of EMA data was completed on only nonmedical stimulant users. There
was a significant difference in perceived stress based on assessment type such that
perceived stress was significantly higher in non-use episodes than in pre-use and use-
episodes, [F (3, 268) = 4.400, p = .005]. There was not a significant difference between
post-use and any other assessment type.

There was a significant difference in academic self-efficacy based on assessment
type such that academic confidence was significantly higher in use episodes and non-use
episodes than in post-use episodes, [F (3, 268) = 3.444, p = .017]. Pre-use academic self-
efficacy was not significantly different than academic self-efficacy at pre-use, use, or

non-use assessments.
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CHAPTER V
DISCUSSION

The first objective of this study was to evaluate if certain demographic
characteristics like gender, involvement in Greek organizations, and low GPA are
associated with being a nonmedical user of prescription stimulants, Gender and being in a
Greek sorority or fraternity were not associated with a higher likelihood of being a
nonmedical prescription stimulant user. The lack of significance indicates that, among
Texas State students, gender or involvement in a Greek organization does not increase the
risk of NUPS. This could be because these groups have generally homogenous life and
current experiences, which makes them equally likely to engage in NUPS. It was
determined that low GPA was associated with NUPS, and this is in line with previous
findings.

The second objective of the study was to determine if the same characteristics
described in object one might predict the frequency of NUPS. Gender, Greek affiliation
and GPA was not associated with frequency of nonmedical prescription stimulant use.
Because gender and Greek affiliation are most often considered to be enduring traits, they
may not affect the frequency of use within the 21-day, data collection period. Also, as
GPA is stable it may have little impact on the frequency of use during a 21-day study.
Furthermore, given the relatively low frequencies of NUPS, we may have been
underpowered to analyze the influence of current GPA on frequency of NUPS; perhaps,
in a longer study, a significant association would have been found. Together, the findings
related to the first two objective of this study suggest that aside from GPA which is

consistently associated with higher likelihood of engaging in NUPS, demographics and
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baseline measures are poor predictors of whether someone will nonmedically use a
prescription stimulant and of the frequency of use among nonmedical prescription
stimulant users.

The third objective was to examine psychological precipitants of the NUPS.
Among nonmedical users of prescription stimulants, stress was higher in non-use
episodes than in the 24 hours leading up to a use episode and in the hours following a use
episode. This supports the theory that prescription stimulants may be taken to decrease
stress. The theory of instrumentalization supports this finding as it appears that
participants experienced some relief from stress in the time leading up to using a
stimulant in which they likely anticipated that the drug would effectively help them cope
with stress. The participants also experienced less stress in the hours after use suggesting
that they perceived their stress to be lower after use of a prescription stimulant and
experienced relief. This relationship may help to perpetuate or increase the frequency of
use if participants associate stress relief with the use of these drugs. This could help
explain why those who have used legal substances like caffeine for cognitive
enhancement are more likely to use a prescription stimulant nonmedically (Wolff &
Brand, 2013) and why those who have used a prescription stimulant nonmedically in the
past endorse a greater willingness to engage in NUPS (Sattler et al., 2014)

Also, academic confidence was higher in non-use episodes and in use episodes
than in the 24 hours following NUPS. The application of drug instrumentalization theory
to this finding would suggest that participants do not feel the need to enhance their
academic abilities when their confidence is high as evidenced by higher confidence in

non-use episodes and that the use of a prescription stimulant is associated with high
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academic confidence in the hours immediately following use. Academic confidence was
at its highest following a nonmedical use episode. Additionally, academic confidence was
lowest in the 24 hours following a use episode which suggests that once the effects of the
drug are gone, a person may experience exacerbated academic confidence issues. This
may be attributable to a perception that they are incapable of performing tasks without
the help of a cognitive enhancement supplement like a prescription stimulant or to a
perception that the academic task for which they used the stimulant was not sucessful.
For instance, a person may take a prescription stimulant before an exam in order to study
and perform better on the exam. This person may perceive their academic abilities to be
high after taking the drug and before the exam but may realize after the academic task is
completed that he or she did not perform well. This is supported by the association
between low GPA and the NUPS. This may explain the decreased academic self-efficacy
in the post-use assessment. This should be further examined in a study with a larger,
representative sample.
Limitations

There are limitations to this study that should be addressed in future research.
The first limitation relates to the sample. The sample size was small, especially for
medical prescription stimulant users and nonmedical prescription stimulant users. Also,
of the participants who offered to help recruit other participants by telling their friends,
most were nonmedical prescription stimulant users and often were in a fraternity or
sorority. Thus, the sampling may have targeted Greek affiliated students who engaged in
the NUPS. This may explain why there was a trend for students in sororities and

fraternities to be nonmedical stimulant users. An additional concern about the sample is
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that participants had to own an iPhone to participate, so this limited the number of
potential participants; it also may have led to having a non-representative sample as
participants were likely of higher socioeconomic status or had greater financial means
than people who do not own an iPhone.

Another limitation is that the EMA application did not allow participants to
initiate the survey. The participants answered the questionnaire when alerted and their
answers were based on how they felt “since the last survey.” Because responses were
based upon the time since the previous survey, this time period may vary greatly between
participants as participants often skipped several surveys, especially those that fell
between Friday and Sunday. Thus, participants with a high rate of compliance to the
protocol answered based on an approximately 4 to 24 hour time span while those who let
many surveys lapse without responding, may base their responses on a 72-hour time
period.

Clinical Implications

In order to address the high rates of NUPS in college students, professionals
across disciplines must work together to target both the prevention and treatment of
prescription stimulant abuse. Health professionals, especially those prescribing
prescription stimulants, should share information about proper use, side effects, the
consequences of giving their medication to others, and dispel ideas that the use of NUPS
is beneficial for academic enhancement in people without ADHD. Additionally,
physicians could consider using a non-stimulant medication for the treatment of ADHD
like Strattera (atomoxetine) as it does not seem to be as prone to abuse and diversion (Eli

Lilly and Company, 2015).
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Health professionals, researchers, and college administrators should advocate for
better monitoring of prescription use programs and for the development of medications
that are less prone to abuse (Tapscott & Schepis, 2013). College administrators may also
educate new students during orientation (Garnier-Dykstra et al., 2012). College programs
should inform students about the risk factors associated with NUPS, legal and academic
consequences of using these substances, and should stress proper techniques to relieve
stress and bolster academic confidence. Collegiate staff could also explain the true effects
of these drugs to expel some expectancy beliefs; Looby, De Young, & Earleywine (2013)
found that an intervention focused on modifying beliefs about positive effects of NUPS
was not effective but suggest that addressing negative consequences may benefit students
because these negative expectancies were associated with a reduced likelihood of NUPS.
Physicians, health professionals, researchers, and college staff should concomitantly
address the use of prescription stimulants nonmedically in college students in an effort to
reduce the prevalence and consequences of this rampant, maladaptive behavior.
Conclusion

This study failed to find an association of gender and involvement with a sorority
or fraternity and both the likelihood of being a nonmedical prescription stimulant user
and the frequency of nonmedical prescription stimulant use. Low GPA was associated
with a higher likelithood of NUPS but was not associated with frequency of NUPS. This
lack of significant findings for baseline data coupled with inconsistent findings in
previous literature reinforce the need for additional research into other factors that can
better predict likelihood and frequency of NUPS.

Drug instrumentalization theory can be applied to the use of prescription
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stimulants in college students in order to explain use associated with high stress and low
academic confidence. Additional research should attempt to replicate this finding and
further explore the decrease in academic confidence following NUPS.

Further research should continue to analyze the potential relationship between
stress, academic confidence, and the NUPS in order to better understand how these
experiences affect one another. This could help guide the development of interventions
geared toward the prevention of NUPS and the treatment of prescription stimulant
misuse. The successful prevention and treatment of NUPS would lead to significant
decreases in negative personal outcomes to users and a reduction in the cost to society

that is attributed to the wide misuse of this drug especially among college students.
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Table 1. Participant Demographic Information. This table shows the demographic

information for included participants, which is also broken down by non-user, medical

user, and nonmedical user, and for excluded participants.

Age Gender Race Greek
19 White (57.6),
10 In
8 Hispanic - )
sorority/fraternit
M=19.91 15 Male (45.5%), | (24.2%), 30 3(;}/) Y
Included SD=1.548 18 Female 4 African ’ N 0.
ot1n
Range= 18-23 (54.5%) American ) )
sorority/fraternity
(12.1%),
o (69.7%)
2 Bi-racial (6.1%
8 White (44.4%) | 41In
M=19.72 6 Male (33.3%) 6 Hispanic sorority/fraternity
ale (33.3%),
SD=1.708 ° (33.3%) (22.2%)
Non-user 12 Female
Range= 18-23 (66.7%) 4 African 14 Not in
. 0
American sorority/fraternity
(22.2%) (77.8%)
M=19.75
Medical U SD=1.258 2 Male (50%) 4 White (100%) 4 Not in sorority or
edical User ite
Range= 18-21 2 Female (50%) ’ fraternity (100%)
7 White (63.6 %) | 6 In
N dical M=20.27 7 Male (63.6%) 2 Hispanic sorority/fraternity
onmedica ale (63.
SD=1.421 ° (18.2%) (54.5 %)
User 4 Female (36.4%)
Range= 18-22 2 Bi-racial 5 Not in sorority/
(18.2%) fraternity (45.5%)
4 White (66.7%) | 11In
M= 2117 1 African sorority/fraternity
’ American (16.7%)
Excluded SD=2.137 6 Female (100%)
R 19.25 (16.7%) 5 Not in
ange 19-
s 1 Bi-racial sorority/fraternity
(16.7%) (83.3%)
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APPENDIX A: STIMULANT SURVEY QUESTIONNAIRE

Neve Alwa
r ys

1 I have used prescription stimulants for nonmedical
purposes. 1 234 5
2 I have used prescription stimulants at parties. 1 234 5
3 I have used prescription stimulants with alcohol. 1 234 5
4 T have snorted prescription stimulants. 1 234 5
5 I have injected prescription stimulants. 1 234 5
6 I have smoked prescription stimulants. 1 234 5
7 I have taken prescription stimulants to focus better in class. 1 2 34 5
8 I have taken prescription stimulants to perform better on
tests. 1 234 5
9 I have taken prescription stimulants to help me socialize
better. 1 234 5
10 I have taken prescription stimulants to help me lose
weight. 1 234 5
11 I have taken prescription stimulants to perform better in
schoolwork. 234 5
12 I have taken prescription stimulants to feel energetic 234 5
13 I have taken prescription stimulants to feel better about
myself. 234 5
14 1 have taken prescription stimulants to "get high." 234 5
15 I have been offered prescription stimulants by other
students. 234 5
16 I have tried someone else's prescription stimulants. 234 5
17 I have purchased prescription stimulants from other
students. 1 234 5
18 I have sold prescription stimulants to other students. 1 234 5
19 I have given prescription stimulants to other students. 1 234 5
20 I have been pressured into letting someone else have my
prescription stimulant medication. 1 234 5

Stron

gly Stron
disag gly
ree agree

21 Prescription stimulants are easy to get on this campus. 1 234 5
22 Prescription stimulants are as easy to get as alcohol. 1 234 5
23 Prescription stimulants are as easy to get as marijuana. 1 234 5
24 Using prescription stimulants occasionally is harmless. 1 234 5
25 Using prescription stimulants daily is harmless. 1 234 5
26 Prescription stimulant use on campus is a problem. 1 234 5
27 Prescription stimulants are safer than marijuana. 1 234 5
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28 Prescription stimulants are safer than alcohol.

29 I feel I am knowledgeable about prescription stimulants.

30 I feel I am knowledgeable about the side effects of
prescription stimulants.

31 I know students who use prescription stimulants at parties.

32 I know students who use prescription stimulants with alcohol.

NN [@»n

33 I know students who use prescription stimulants with other
drugs.

—

[\

34 I know students who use prescription stimulants while studying.

—

[\

35 I know students who use prescription stimulants during finals
week.

36 I know students who use prescription stimulants during tests.

37 I know students who snort prescription stimulants.

38 I know students who inject prescription stimulants.

39 I know students who smoke prescription stimulants.

—_— | | — [ —

[\OH SRR ORI SR )

40 I hide my prescription stimulant medication so that no one will
take it.

32



APPENDIX B: ACADEMIC BEHAVIORAL CONFIDENCE SCALE

Answer questions 1-24 using the following scale:

Not at all Very
confident confident
1 2 3 4 5

How confident are you that you will be able to:

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Study effectively on your own in independent / private study

Produce your best work under examination conditions

Respond to questions asked by a lecturer in front of a full lecture theatre
Manage your work load to meet coursework deadlines

Give a presentation to a small group of fellow students

Attend most taught sessions

Attain good grades in your work

Engage in profitable academic debate with your peers

Ask lecturers questions about the material they are teaching in a one-to-one
setting

Ask lecturers questions about the material they are teaching during lecture
Understand the material outlines and discussed with you by lecturers
Follow the themes and debates in lectures

Prepare thoroughly for tutorials

Read the recommended background materials

Produce coursework at the required standard

Write in an appropriate academic style

Ask for help if you don't understand

Be on time for lectures
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19. Make the most of the opportunity of studying for a degree at university
20. Pass assessments at the first attempt

21. Plan appropriate revision schedules

22. Remain adequately motivated throughout

23. Produce your best work in coursework assignments

24. Attend tutorials
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APPENDIX C: SHORTENED ACADEMIC BEHAVIORAL CONFIDENCE SCALE

Answer questions 1-24 using the following scale:

Not at all Very
confident confident
1 2 3 4 5

How confident are you that you will be able to:

1.

2.

3.

8.

9.

Produce your best work under examination conditions

Respond to questions asked by a lecturer in front of a full lecture theatre
Give a presentation to a small group of fellow students

Attend most taught sessions

Engage in profitable academic debate with your peers

Follow the themes and debates in lectures

Prepare thoroughly for tutorials

Write in an appropriate academic style

Pass assessments at the first attempt

10. Plan appropriate revision schedules

11. Remain adequately motivated throughout

12. Attend tutorials/discussions/labs
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APPENDIX D: PERCEIVED STRESS SCALE 4

The questions in this scale ask you about your feelings and thoughts during the

last month. In each case, please indicate (by circling the number) how often you felt or

thought a certain way.

1.

In the last month, how often have you felt that you were unable to control the

important things in your life?

Never Almost never Sometimes Fairly often Very often

0 1 2 3 4
In the last month, how often have you felt confident about your ability to handle your

personal problems?

Never Almost never Sometimes Fairly often Very often

0 1 2 3 4
In the last month, how often have you felt that things were going your way?

Never Almost never Sometimes Fairly often Very often

0 1 2 3 4
In the last month, how often have you felt difficulties were piling up so high that you

could not overcome them?

Never Almost never Sometimes Fairly often Very often

0 1 2 3 4
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