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ORIGINAL ARTICLE

Predicting Future Academic Willingness, Intentions, and Nonmedical
Prescription Stimulant (NPS) Use with the Theory of Reasoned Action and
Prototype/Willingness Model

Brianne K. Molloy, Michelle L. Stock, Tonya Dodge, and Julia G. Aspelund

Department of Psychology, The George Washington University, Washington, DC, USA

ABSTRACT
Background: Nonmedical prescription stimulant (NPS) use for academic reasons (e.g., to
improve concentration) is a growing problem among college students. However, there is
limited theory-driven research that attempts to identify risk cognitions underpinning deci-
sions to use and NPS use for academic purposes. Furthermore, it is unclear if academic NPS
use is characterized by deliberative and/or socially reactive processing and what health deci-
sion-making model or combination of models best predicts NPS use decisions and use.
Identifying cognitions associated with NPS use decisions is essential to develop interven-
tions aimed at preventing and reducing NPS use. Objective: The present study tested the
Theory of Reasoned Action (TRA), Prototype/Willingness Model (PWM), and a combined
TRA/PWM model to identify which model best predicts academic NPS use decisions (willing-
ness and intentions) and past 2-month use among college students. Method:
Undergraduates (N¼ 344) participated in a two-wave study assessing T1 constructs from the
TRA and PWM as predictors of T2 (2months later) academic NPS use decisions and use.
Results: In the combined TRA/PWM, all T1 constructs were associated with T2 NPS willing-
ness, intentions, and use except for injunctive norms. The integrated model also explained
greater variance in T2 use, willingness, and intentions than each model alone. Conclusions/
Importance: The combination of cognitions from the TRA/PWM was superior to each individ-
ual model and improved the prediction of future NPS use willingness, intentions, and use.
The overall results derived from all three models suggest that both deliberative and socially
reactive processing influence and characterize academic NPS use decisions and use.
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Introduction

Nonmedical prescription stimulant (NPS) use, defined
as taking a prescription stimulant (e.g., Adderall,
Ritalin, and Concerta) without a doctor’s prescription,
is a growing and prevalent problem among college
students, who are the biggest abusers of NPS
(National Institute on Drug Abuse [NIDA], 2018a;
NIDA, 2016; Substance Abuse and Mental Health
Services Administration [SAMSHA], 2016). Most NPS
research on college-aged young adults has focused on
determining rates of use, specific risk characteristics
(e.g., Greek Life affiliation), sources of stimulant
medication (e.g., friends and peers), and underlying
motivations (e.g., academic vs. nonacademic) (Benson,
Flory, Humphreys, & Lee, 2015; Weyandt et al., 2013).
Academic reasons, including increased concentration
and alertness for studying, are the most common
motivations for undergraduates’ NPS use (DeSantis,

Webb, & Noar, 2008; Drazdowski, 2016; Teter,
McCabe, Cranford, Boyd, & Guthrie, 2005). Thus,
NPS use appears to be a response to the academic
pressures and demands of the college environment. In
fact, research has indicated that students with lower
academic performance and poor class attendance are
more likely to use (Arria, O’Grady, Caldeira, Vincent,
& Wish, 2008). More research is needed to identify
the social-cognitive mechanisms linked to NPS use for
academic reasons.

Although past research has advanced our know-
ledge of NPS use, there is limited theory-guided
research to enhance our understanding of the factors
that influence NPS use decisions and use for academic
reasons. Of note, Bavarian, Flay, Ketcham, and Smit
(2013; Bavarian et al., 2014) applied an ecological
approach, the Theory of Triadic Influence (TTI, Flay
& Petraitis, 1994), to examine intrapersonal,
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interpersonal, and environmental correlates associated
with NPS use. The Theory of Triadic Influence unites
multiple theories (e.g., Social Cognitive Theory,
Theory of Planned Behavior) into a single framework
to provide a comprehensive understanding of the vari-
ous constructs that predict NPS use.

The present research builds upon the formative
work of Bavarian et al. (2013, 2014) by testing the
predictive utility of two established health decision-
making models, the Theory of Reasoned Action (TRA,
Fishbein & Ajzen, 2010) and Prototype/Willingness
Model (PWM, Gerrard, Gibbons, Houlihan, Stock, &
Pomery, 2008). It also explores the benefit of integrat-
ing both models to increase the prediction of under-
graduates’ NPS use decisions and use over the course
of an academic semester. The integrative approach of
the present study adds to the existing research because
substance use, including NPS use, can be the product
of deliberation or a reaction to the social situation
(Gibbons, Gerrard, Stock, & Finneran, 2015). The TTI
does not consider prototypes and willingness which
are key socially reactive processes in the PWM. The
current research facilitates an understanding of delib-
erative and socially reactive risk cognitions that
underpin academic NPS use decisions and use as well
as identifies constructs to target for interventions to
reduce NPS use among college students.

NPS use among college students

Young adults enrolled in college are at the greatest
risk for NPS use (Herman-Stahl, Krebs, Kroutil, &
Heller, 2007). Nonmedical prescription drugs (includ-
ing stimulants) are the third most commonly abused
substance among college students after alcohol and
marijuana (Arria et al., 2008) with lifetime rates
between 7% and 38% (Arria et al., 2013; McCabe,
Knight, Teter, & Wechsler, 2005). Furthermore, the
availability of stimulants on campuses is high: stu-
dents report little difficulty obtaining the drug
(DeSantis, Noar, & Webb, 2009) with one study find-
ing that 62% of undergraduates had been offered a
NPS during college (Garnier-Dykstra, Caldeira,
Vincent, O’Grady, & Arria, 2012). Thus, evidence
shows that college students have relatively easy access
to prescription stimulants.

The dangers of NPS use

Prescription stimulants are primarily prescribed to
treat attention deficit hyperactive disorder (ADHD)
(NIDA, 2018b) and are relatively safe under doctor
supervision and if used as directed. However,

stimulants can be dangerous for individuals who are
not prescribed the drug. NPS use can be unsafe for a
number of reasons including the potential for cardio-
vascular events and physical or psychological addic-
tion (NIDA, 2014). Despite health risks, college
students often perceive stimulants to be harmless
(DeSantis et al., 2009) and safer to use than alcohol
and other substances (Dussault & Weyandt, 2013;
Weyandt et al., 2009). Students may underestimate
health consequences because it is a controlled medica-
tion usually obtained from a trusted source (e.g.,
friend). Misusers are also likely unaware of the poten-
tially fatal interactions that stimulants can have with
other substances and the FDA warning label on pre-
scription bottles advising against misuse due to car-
diovascular risks (Food and Drug Administration
Drug Safety and Risk Management Advisory
Committee Meeting, 2006).

In addition to adverse health risks, NPS use carries
with it legal and academic consequences. Not only is
it unlawful to use prescription stimulants without a
prescription (United States Drug Enforcement
Administration, 2016) but also using stimulants as a
study aid has been considered cheating and a violation
of academic integrity by some American universities
(i.e., Duke University and Wesleyan University;
Grasgreen, 2010; Johnson, 2011; Reisinger, Rutledge,
& Conklin, 2016). The prevalence estimates of NPS
use imply that students may not know the various
risks associated with use or find them threatening.

Combining two established
theoretical frameworks

The TRA and the PWM are health decision-making
models frequently used to predict risky behaviors like
substance use (Dodge, Stock, & Litt, 2013; Gerrard
et al., 2008; Litt, Stock, & Lewis, 2012). The major dis-
tinction between the models is the nature of the deci-
sion-making process. The TRA posits that health
behavior is the result of deliberation and planning;
whereas, the PWM maintains that health behavior can
be the product of both reason and social reaction. In
light of this, the PWM contains both a reasoned and
social reaction pathway to risk behavior (Gerrard
et al., 2008; Gibbons et al., 2015). For example, in the
context of NPS use decisions, students may intend to
use NPS to improve their academic performance or
may not plan to use at all but be willing to use when
presented with the opportunity (e.g., a friend offers a
stimulant during an all-night study session).

Within the TRA, intentions or planned readiness to
engage in a behavior acts as the proximal antecedent
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to behavior (Fishbein & Ajzen, 2010). Intentions are
preceded by attitudes about performing the behavior
and subjective norms about approval and disapproval
of the behavior (i.e., injunctive norms). The PWM
augments the TRA with its social reaction pathway.
The social reaction pathway includes willingness or
openness to engage in a behavior if given the oppor-
tunity, as the precursor to behavior. Although inten-
tions and willingness are related, they are separate
constructs that independently predict future substance
use (Gerrard et al., 2008; Gibbons et al., 2015).
Willingness tends to be more predictive of less nor-
mative behaviors and behaviors that people have little
or no experience with (Gibbons et al., 2004; Pomery,
Gibbons, Reis-Bergan, & Gerrard, 2009; Todd, Kothe,
Mullan, & Monds, 2016). Antecedents to willingness
include attitudes, subjective norms about how others
are behaving (i.e., descriptive norms), and prototypes.

In the PWM, attitudes often take the form of per-
ceived vulnerability or perceptions about how likely
one is to experience negative consequences from the
behavior (Gerrard et al., 2008). Subjective norms are
typically characterized as descriptive norms or percep-
tions of what others are doing (Gibbons et al., 2015).
This is because descriptive and injunctive norms rep-
resent a dual-processing distinction with descriptive
norms being more heuristic and injunctive norms
requiring more reasoning (Gibbons et al., 2015).
Lastly, prototypes are social images of the typical per-
son who performs a given behavior (e.g., the typical
person who uses NPS). Favorability (how positive an
image is believed to be) is an important element of
prototype perception in that when prototype favor-
ability is high, willingness is also high (Gibbons et al.,
2015). Links between prototype favorability and inten-
tions as well as behavior have also been found (van
Lettow, de Vries, Burdorf, & van Empelen, 2016).

Until now, there has yet to be a full test of these
constructs to determine if academically-motivated
NPS use is reasoned, reactive, or both. However, past
research has examined the possibility that dual-proc-
essing characterizes the use of other performance-
enhancing substances (e.g., caffeine pills, Brand &
Koch, 2016; anabolic steroids, Dodge, Stock, & Litt,
2013). Moreover, past research has augmented other
reasoned action models (i.e., Theory of Planned
Behavior) with the PWM to predict health decisions
and behavior (e.g., health-protective vs. health-risk
intentions, Rivis, Sheeran, & Armitage, 2006; binge
drinking, Todd & Mullan, 2011; the communication
of organ donation decisions, Hyde & White, 2010).

Past NPS research using TRA and
PWM constructs

Recent cross-sectional work has begun to explore how
constructs from the TRA and PWM are related to
NPS use. For example, studies by Bavarian et al.
(2013, 2014) and colleagues (Yomogida, Mendez,
Figueroa, & Bavarian, 2018) applied the TTI in the
context of NPS use and incorporate TRA constructs
such as attitudes, behavioral norms, and intentions.
Results showed that greater behavioral norms for
friends (Bavarian et al., 2013) and intentions to use
were significantly associated with illicit use of pre-
scription stimulants (Bavarian et al., 2013, 2014).
Similarly, perceived norms about close friends’ use
and positive attitudes towards use were associated
with NPS use intentions (Bavarian et al., 2014). Other
studies have also shown a positive association between
attitudes and intentions to use NPS (Donaldson,
Siegel, & Crano, 2016; Ponnet, Wouters, Walrave,
Heirman, & Van Hal, 2015). Moreover, Silvestri and
Correia (2016) measured both perceived descriptive
and injunctive norms and each was associated with
self-reported NPS use. Notably, descriptive norms had
a stronger relationship with use than injunctive norms
(Silvestri & Correia, 2016). Yomogida et al. (2018)
also found intention, positive expectancies, and nega-
tive expectancies to be specifically associated with aca-
demic-motivated NPS use. Finally, Stock, Litt, Arlt,
Peterson, and Sommerville (2013) found descriptive
norms about friends’ use, attitudes (measured as
beliefs and perceived vulnerability), and favorability of
NPS users to be associated with willingness to use
NPS for academic reasons.

In sum, research suggests that many constructs
from the TRA and PWM are correlated with self-
reported NPS use and valuable predictors of willing-
ness and intentions to use NPS. What remains unclear
is whether some constructs are stronger predictors of
willingness, intentions, and use than others.
Furthermore, past studies were cross-sectional, failing
to separate assessments of potential predictors of use,
and outcome measures over time.

The present study

The present study tested the Theory of Reasoned
Action, Prototype/Willingness Model, and a combined
TRA/PWM model to determine which model best
predicts academic NPS use decisions and past 2-
month use during an academic semester. By testing
each model individually and together, we can gain
insight into which social-cognitive mechanisms should
be targeted in interventions to prevent and minimize

SUBSTANCE USE & MISUSE 3



use. Applying reasoned and socially reactive models
will help us to evaluate whether academically moti-
vated NPS use is the product of deliberation, social
reaction, or a combination of both processing types.

Methods

Participants

A total of 435 undergraduate students (292 females;
aged 18–23) elected to participate in a longitudinal,
two-part study in exchange for psychology course
credit. Of the 435 who chose to participate, 92.2%
completed T2.1 The current analysis focuses on 344
undergraduates (238 females) who fit the following
inclusion criteria: responded to both surveys (excluded
n¼ 34), had no missing data on main variables
(excluded n¼ 7), and were never diagnosed with
ADHD and/or currently prescribed a stimulant
(excluded n¼ 35 from T1/T2). The decision to exclude
participants diagnosed with ADHD was informed by
existing research that has raised concerns about how
perceptions of NPS use may differ in meaningful ways
between students with and without an ADHD diagno-
sis given their personal knowledge and experience with
taking ADHD medication for their health condition
(i.e., Arria et al., 2017, 2018). Individuals with ADHD
might also be misusing stimulants to self-medicate
(Benson et al., 2015) and are likely already prescribed a
stimulant. Any participant from T1 and/or T2 who
reported being diagnosed with ADHD and/or pre-
scribed a stimulant was excluded from the analysis. An
additional 15 outliers were removed for responses that
were 3 standard deviations above the mean for drink-
ing (� 100 times) and using marijuana (> 60 times),
which were measured as control variables. The final
sample (n¼ 344) was 43.6% freshmen, 32.6% sopho-
mores, 16.6% juniors, and 7.3% seniors. Students were
74.4% White, 9.6% Asian, 4.7% Black, 2.9% Hispanic/
Latino, 0.3% Hawaiian/Pacific Islander, 6.4% of mixed,
and 1.5% of another race.

Procedures

Participants were recruited through the psychology
department subject pool for a two-part study on
health beliefs and behaviors. After expressing interest
in the study, participants were emailed an online sur-
vey link that directed them to an informed consent
document and the initial survey (T1). About 8 weeks

later (M¼ 7.66weeks, SD ¼ .75), participants were e-
mailed a follow-up questionnaire (T2). The overall
range for T2 follow-up was between 6 and 11weeks.
The university’s institutional review board approved
all study procedures and materials.

T1 measures

Attitudes (T1)
Participants were presented with seven behavioral
expectancies regarding academic NPS use using a 7-
point scale ranging from 1 (not at all likely) to 7 (very
likely). For each expectancy item, participants also
completed a matching valence rating that ranged from
1 (very bad) to 7 (very good). Consistent with recom-
mendations (Ajzen & Fishbein, 2008; Dodge &
Jaccard, 2007), each attitude expectancy was multi-
plied by its valence (expectancy�valence) and a mean
was computed for all expectancy-valence items (a ¼
.93). Higher scores reflected more positive attitudes
towards NPS use.

A sample academic expectancy item read, “If you
were to take prescription stimulants sometime within
the next 60 days, how likely is it that your GPA for
this semester would improve?” A sample academic
valence item read, “If my GPA for this semester
improved, in the next 60 days, with the help of pre-
scription stimulants, it would be…” See Appendix for
expectancy and valence items.

Perceived vulnerability (T1)
Six items assessed conditional perceived vulnerability
to the negative side effects of NPS use (i.e., dizziness,
insomnia, lack of appetite, irregular/racing heartbeat,
headache, and upset stomach). An example item was
“If I were to take prescription stimulants, I could
experience an irregular/racing heartbeat.” Responses
ranged from 1 (strongly disagree) to 7 (strongly agree).
All items were averaged (a ¼ .94) with higher scores
indicative of greater perceived vulnerability (Stock
et al., 2013).

NPS user prototype favorability (T1)
Participants were asked to imagine the typical person
their age and gender who uses prescription stimulants
without a diagnosis of ADHD and without a prescrip-
tion. They then rated the favorability of this image
using 9 adjectives: smart, popular, immature, inde-
pendent, careless, unattractive, boring, lazy, and com-
petitive. Responses ranged from 1 (not at all) to 7
(extremely). Where necessary, items were reverse-
coded such that higher values indicate more favorable
perceptions (a ¼ .73; Stock et al., 2013).

1Independent samples t-tests indicated no statistically significant
differences between those who completed T1 only and those who
completed both T1 and T2 on GPA, year in school, past substance use,
and all T1 risk cognitions (ps > .10).
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Descriptive norms (T1)
Two items assessed perceptions of friends’ and other
college students’ current NPS use with an open-ended
percentage scale from 0 to 100% (r ¼ .50; Silvestri &
Correia, 2016; Stock et al., 2013).

Injunctive norms (T1)
Two items assessed injunctive norms by asking partic-
ipants to rate whether their closest friends and other
college students would approve of them using pre-
scription stimulants to improve academic performance
(r ¼ .67). Responses ranged from 1 (strongly disagree)
to 7 (strongly agree) (adapted from Napper, Kenney,
Hummer, Fiorot, & Labrie, 2016; Silvestri &
Correia, 2016).

Motivations for using (T1)
Participants identified all of the reasons they might
take NPS from a list of 14 options (0¼ no, 1¼ yes).
Options included both academic and nonacademic
motives such as to concentrate better, stay awake lon-
ger to study, improve GPA, improve social life, party,
lose weight, etc. There was also an option for partici-
pants to fill in a reason not listed.2

T2 measures (NPS use decisions and past-2
month use)

Willingness (T2)
Willingness to use NPS for academic reasons was
measured by asking participants to consider various
hypothetical scenarios (Stock et al., 2013). Three scen-
arios assessed academic willingness. The first scenario
described a friend offering free prescription stimulants
to study for a big, upcoming exam. Participants indi-
cated how willing they would be to: (1) Take the pills,
(2) Take the pills and ask for extra to use for another
exam or paper, or (3) Tell your friend no thank you
(reverse-coded). For the second scenario, participants
imagined staying up late to study and indicated how
willing they would be to buy pills from a friend. The
third scenario described having a roommate with a
prescription for a stimulant offer some pills to help
them concentrate on a class assignment. Participants
were asked about their willingness to accept their
roommate’s offer. Responses ranged from 1 (not at all
willing) to 7 (very willing) and all items were averaged
(a ¼ .93).

Intentions (T2)
Two items measured intentions to (1) take, or (2)
purchase prescription stimulants in the next 60 days
for academic reasons (1¼ strongly disagree to
7¼ strongly agree) (r ¼ .83; adapted from Donaldson
et al., 2016; Fishbein & Ajzen, 2010).3

Past 2-month NPS use (T2)
Participants also indicated if they had taken a pre-
scription stimulant within the past 2months
(0¼ no, 1¼ yes).

Control and demographic variables

Demographics and past substance use (T1)
Gender, year in school, and academic grade point
average (GPA) were assessed as covariates.
Participants were also asked how many times in the
past 2months they drank a whole drink of alcohol
and used marijuana (open-ended).

Ever NPS use (T1)
Participants were asked if they had ever taken a stimu-
lant without a doctor’s prescription (0¼ no, 1¼ yes).

Data analytic plan

Three path analysis models with latent predictor and
outcome variables were conducted using Mplus
(Muth�en & Muth�en, 1998–2015). The three models
were the TRA, PWM, and a combined TRA/PWM
model. T1 risk cognitions (i.e., attitudes, perceived
vulnerability, NPS user prototype favorability, descrip-
tive norms, and injunctive norms) were entered as
direct predictors of T2 willingness and intentions
according to the theoretical specification of the TRA
or PWM model and then examined all together in the
combined TRA/PWM model. The direct effects of T2
willingness and/or intentions on T2 past 2-month
NPS use were also estimated. Indirect effects of T1
risk cognitions on T2 past 2-month NPS use via T2
willingness and intentions were only examined for the
T1 cognitions that had direct effects on T2 willingness
or intentions. The Chi-Square Test of Model Fit,
RMSEA, and CFI were all used to assess model fit.
Smaller chi-square values and a non-significant p-
value are desirable for the Chi-Square Test of Model
Fit. The RMSEA is scaled with 0 as the best fit and a
threshold of >.90 or above is indicative of good fit for
the CFI.

2Items about nonacademic NPS cognitions and use were also included in
the survey measures, but are not reported here.

3Willingness and intentions were measured at T1, but were not included
in the current study.
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Gender, year in school, GPA, past alcohol and
marijuana use, and ever NPS use were entered as
covariates in every model due to their associations
with NPS use (Arria et al., 2008, 2013; Garnier-
Dykstra et al., 2012; McCabe et al., 2005). T1 willing-
ness and intentions were not included as covariates
due to common method variance (i.e., measuring a
construct the same way at two time points and
including both in analyses can bias estimates;
Podsakoff, MacKenzie, & Podsakoff, 2012). The
PWM does not require that past willingness and
intentions be included as covariates (Gibbons et al.,
2015) and the lag time between measurements is not
long enough to justify their inclusion in the models.
Moreover, including T1 willingness and intentions
does not add to the model theoretically and control-
ling for ever NPS use is sufficient. The high correla-
tions between T1/T2 willingness (academic, r ¼ .80)
and T1/T2 intentions (academic, r ¼ .73) suggest
that the relationships between T1 willingness/inten-
tions and T2 willingness/intentions are stable over
time and not expected to change over the brief inter-
val assessed here. All continuous predictors and
covariates were standardized before entry into
each model.

Results

Descriptive statistics

Twenty-three percent of participants reported having
ever used NPS. As expected, participants were more
likely to report academic than nonacademic reasons
for use. The most cited reasons for using NPS were
to concentrate better (64.1%), do better in school
(60.2%), improve one’s GPA (56.4%), and stay awake
longer to study (54.7%). Nonacademic reasons to use
such as to lose weight (25.8%) and improve social
life (14.6%) were also endorsed, but at a
lower frequency.

Bivariate correlations showed that ever NPS use
was associated with a lower GPA (r ¼ �0.13, p ¼
.02), past alcohol use (r¼ 0.26, p < .001), and mari-
juana use (r¼ 0.21, p < .001). Ever NPS use was also
associated with greater academic willingness and
intentions as was past 2-month use at T2 (all ps �
.01). The majority of relationships between con-
structs was significant and followed the assumptions
of the TRA and PWM. Correlations, means, standard
deviations, and ranges for all primary study variables
are provided in Table 1.Ta
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Theory of Reasoned Action

Direct effects on intentions and NPS use

According to the theoretical specification of the TRA
model, the direct effects of T1 attitudes and injunctive
norms on T2 intentions were estimated in addition to
the direct effect of T2 intentions on T2 past 2-month
use. Findings revealed that T1 attitudes were a signifi-
cant predictor of T2 intentions (b¼ 0.48, p � .001),
but injunctive norms were not (b¼ 0.08, p ¼ .18). T2
intentions were a significant predictor of T2 past 2-
month NPS use (b¼ 0.70, p � .001).

Fit indices for the TRA model were mixed and less
than ideal, v2 (2) ¼ 13.40, p < .01, CFI 0.967, and
RMSEA 0.13 p ¼ .02. The R2 values indicated that
within the TRA model, approximately 61% of the
variability in past 2-month use and 34% of the vari-
ability in intentions can be explained. See Figure 1 for
the TRA model.

Indirect effects on NPS use via intentions

To examine whether T2 intentions mediated the
impact of T1 attitudes on T2 past 2-month NPS use
(i.e., T1 attitudes ! T2 intentions ! T2 past 2-
month NPS use), mediation was tested using the

“MODEL INDIRECT” command in Mplus. Findings
indicated that the indirect effect of T1 attitudes on T2
past 2-month NPS use was significantly mediated by
T2 intentions (b¼ 0.33, p � .001).

Prototype/Willingness Model

Direct effects on willingness, intentions, and
NPS use

Following the theoretical specification of the PWM,
the direct effects of perceived vulnerability, NPS user
prototype favorability, and descriptive norms on T2
willingness and intentions were estimated as well as
the direct effects of T2 willingness and intentions on
T2 past 2-month NPS use. T2 willingness was signifi-
cantly predicted by T1 perceived vulnerability (b ¼
�0.26, p � .001), NPS user prototype favorability
(b¼ 0.29, p � .001), and descriptive norms (b¼ 0.31,
p � .001). Similarly, T2 intentions were significantly
predicted by T1 perceived vulnerability (b ¼ �0.13, p
¼.02), NPS user prototype favorability (b¼ 0.23, p �
.001), and descriptive norms (b¼ 0.23, p � .001).
Both T2 willingness (b¼ 0.33, p � .001) and inten-
tions (b¼ 0.35, p � .001) predicted T2 past 2-month
NPS use.

Figure 1. TRA Model.
Note. �p � .05, ��p � .01, ���p � .001

Figure 2. PWM.
Note. �p � .05, ��p � .01, ���p � .001
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Overall model fit was good, v2 (3) ¼ 4.26, p ¼ .23,
CFI 0.998, RMSEA 0.04, p ¼ .55. The R2 values indi-
cate that within the PWM, approximately 64% of the
variability in past 2-month use, 33% of the variability
in willingness, and 27% of the variability in intentions
can be explained. See Figure 2 for the PWM.

Indirect effects on NPS use via willingness
and intentions

The indirect effects of all three T1 cognitions (i.e., per-
ceived vulnerability, prototype favorability, and descrip-
tive norms) on T2 past 2-month NPS use were
mediated by T2 willingness and intentions (ps < .05).
The indirect effect of T1 perceived vulnerability on T2
past 2-month use was significantly mediated by T2
willingness (b ¼ �0.09, p � .01) and intentions (b ¼
�0.05, p � .05). Likewise, the indirect effects of T1
NPS user prototype favorability on T2 past 2-month
use via T2 willingness (b¼ 0.09, p � .001) and inten-
tions (b¼ 0.08, p � .001) were significant. Finally, the
indirect effects of T1 descriptive norms on T2 past 2-
month use through T2 willingness (b¼ 0.10, p � .001)
and intentions (b¼ 0.08, p � .001) were significant.

Combined TRA/PWM model

Direct effects on decisions and behavior

In the combined TRA/PWM model, T2 willingness
and intentions were predicted by attitudes

(willingness: b¼ 0.63, p � .001; intentions: b¼ 0.40, p
� .001), NPS user prototype favorability (willingness:
b¼ 0.16, p � .01; intentions: b¼ 0.16, p � .001), and
descriptive norms (willingness: b¼ 0.16, p � .05;
intentions: b¼ 0.16, p � .001). Perceived vulnerability
about the side effects of use was a significant predictor
of T2 willingness (b ¼ �0.20, p � .001), but its rela-
tionship with T2 intentions was marginal (b ¼ �0.10,
p ¼ .07). Injunctive norms did not significantly pre-
dict T2 willingness (b¼ 0.08, p ¼ .17) or intentions
(b ¼ �0.03, p ¼ .62). T2 past 2-month NPS use was
predicted by T2 willingness (b¼ 0.38, p � .001) and
intentions (b¼ 0.31, p � .001).

Overall, T1 risk cognitions accounted for 67% of
the variance in past 2-month use, 48% in academic
willingness, and 35% of the variance in academic
intentions. Inspection of model fit indices suggested
good fit, v2 (5) ¼ 7.93, p ¼ .16, RMSEA ¼ .04, p ¼
.54, CFI¼ .996. See Figure 3 for the combined TRA/
PWM model.

Indirect effects on behavior via decisions

To examine whether T2 decisions (willingness and
intentions) mediated the impact of T1 risk cognitions
on T2 past 2-month use, mediation was tested using
the “MODEL INDIRECT” command in Mplus. Based
on model results, the indirect effects of T1 risk cogni-
tions on T2 past 2-month use were only tested for the
T1 risk cognitions that were significantly associated

Figure 3. Combined TRA/PWM.
Note. †p � .10, �p � .05, ��p � .01, ���p � .001.
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with T2 willingness and intentions. The indirect effect
of attitudes on T2 past 2-month use was significantly
mediated by T2 willingness (b¼ 0.24, p � .001) and
intentions (b¼ 0.12, p � .001). There was also a sig-
nificant indirect effect of perceived vulnerability on
T2 past 2-month use via T2 willingness (b ¼ �0.08, p
� .01). The relation between NPS prototype favorabil-
ity and T2 past 2-month use was significantly medi-
ated by both T2 willingness (b¼ 0.06, p � .05) and
intentions (b¼ 0.05, p � .05). Significant indirect
effects of descriptive norms on T2 past 2-month use
through T2 willingness (b¼ 0.06, p � .05) and inten-
tions (b¼ 0.05, p � .01) were also observed.

Discussion

The present study adds to the growing theory-guided
research on NPS use by integrating two health deci-
sion-making models, the TRA and PWM, to predict
college students’ academic NPS use decisions and use.
The design of the study enabled the identification of
unique social cognitive factors associated with deci-
sions to use NPS for academic reasons and past 2-
month NPS use. All of the TRA/PWM constructs
were associated with NPS decisions and past 2-month
use in some capacity except for injunctive norms. The
overall results derived from all three models suggest
that both deliberative and socially reactive processing
influence and characterize academic NPS use decisions
and use. Previous research has applied reasoned
(Donaldson et al., 2016; Ponnet et al., 2015) and
socially reactive approaches (Stock et al., 2013) to the
study of NPS use but no studies until now have
explored the full models independently and together.

Notably, the marriage of the two models was super-
ior to either model on its own. The model fit for the
combined TRA/PWM was better than each separate
model and the model itself accounted for greater vari-
ance in T2 past 2-month use, T2 willingness, and T2
intentions. The merged model also had a greater
number of predictors compared to each model alone.
Broadening the models to include constructs not trad-
itionally defined in their original conception enhanced
the prediction of NPS use decisions and use as evi-
denced by multiple direct effects on willingness and
intentions and indirect effects of predictors on behav-
ior via willingness and/or intentions. This suggests
that there is value in reformulating established health
decision-making models to increase explained variance
in decisions and behavior. Previous research using the
TTI also demonstrates that unifying existing theories
into a single framework can improve prediction of

health risk behaviors (Bavarian et al., 2013, 2014;
Yomogida et al., 2018). Several other studies support
the integration of reasoned action models like the
TRA and Theory of Planned Behavior with aspects
from the PWM (Dodge, Stock, & Litt, 2013; Lee,
Geiger-Brown, & Beck, 2016; Rivis, Sheeran, &
Armitage, 2006). Extending either model seems
advantageous for enhancing predictive validity and for
assessing what type of processing (reasoned vs.
socially reactive vs. both) best characterizes the behav-
ior of interest. Furthermore, the current findings sug-
gest the value of incorporating prototypes and
willingness (an immediate precursor of behavior) in
the TTI.

This study also supports previous cross-sectional
findings that have shown positive relationships
between attitudes towards NPS use with willingness
(Stock et al., 2013) and intentions to use NPS
(Bavarian et al., 2014; Donaldson et al., 2016; Ponnet
et al., 2015). It coincides with past work showing that
higher perceived prevalence of NPS use is associated
with greater NPS use intentions (Bavarian et al., 2014)
and willingness (Stock et al., 2013). It validates past
findings that favorable views of NPS users are associ-
ated with greater willingness (Stock et al., 2013) and
extends this to intentions.

The findings provide additional evidence that
descriptive norms may be more valuable in the pre-
diction of NPS use than injunctive norms (Silvestri &
Correia, 2016). The positive relationship between
descriptive norms and intentions aligns with previous
work that has shown descriptive norms predict inten-
tions in general (McEachan et al., 2016; Rivis &
Sheeran, 2003) and with respect to NPS use (Bavarian
et al., 2013). In addition to replicating findings from
previous research, the current research advances the
literature by identifying deliberative and socially react-
ive factors that underlie willingness, intentions, and
NPS use for academic reasons.

In the combined TRA/PWM model, there was con-
siderable overlap in the variables predicting willing-
ness and intentions implying that deliberative and
social reactive processing affect NPS use decisions.
For example, all but perceived vulnerability and
injunctive norms predicted both willingness and
intentions. The predictors accounted for more vari-
ance in willingness than intentions in the PWM (33%
vs. 27%) and combined TRA/PWM (47% vs. 35%).
This may be due to the low reports of NPS use in the
sample (23%) given that willingness is a better pre-
dictor of behavior that individuals have yet to engage
in (Gibbons et al., 2015). Willingness was also a
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stronger predictor of past 2-month NPS use than
intentions in the combined TRA/PWM.

Limitations

This study should be considered in light of several
limitations. One limitation is that this study focused
on academic motivation for NPS use. Although aca-
demic motives are the most common reasons for use,
nonacademic motives such as to lose weight, to get
high, and to prolong the effects of alcohol have also
been noted in the literature (Benson et al., 2015).
Nonacademic items were measured in the survey
materials but are not included in this report because
grouping nonacademic motives together in a single
construct would make it difficult to determine what
motive was driving any observed effects on NPS deci-
sions or past 2-month use. Conceptually, nonacademic
motives are different from each other and should be
examined individually by specific motive for a clear
picture of their effects. Academic motives, on the
other hand, are alike and unified under the same
objective of improving academic performance, which
facilitates meaningful interpretation of the findings.
Another limitation to consider when interpreting the
findings is that only a small portion of participants
(<6%) reported past 2-month use at T2. The low rate
of T2 NPS use raises concerns about the stability and
confidence of estimates and is likely due to the short
period of follow-up. With this in mind, future
research would benefit from a longer follow-up (e.g.,
6- or 12-months) to assess if these relationships per-
sist over time. In addition, the item for past 2-month
use measured general use of prescription stimulants
and future research should specifically ask about aca-
demic-motivated NPS use (Yomogida et al., 2018).
Lastly, our definition varies in how others have
defined NPS use. In the present study, NPS use was
characterized as use without a prescription for a
stimulant and/or ADHD diagnosis. Other studies have
a broader definition of NPS use which includes use of
any prescription stimulant (i.e., amphetamines, dex-
troamphetamines, and methylphenidates) without a
prescription from a healthcare provider, use for non-
medical purposes, and/or use in excess of what is pre-
scribed (Bavarian et al., 2013, 2014). Several studies
have found that ADHD symptomology (e.g., inatten-
tion and hyperactivity) and having ADHD are corre-
lated with NPS use (Bavarian, Flay, Ketcham, & Smit,
2015; Benson et al., 2015) suggesting the exclusion of
individuals with ADHD as a potential limitation.

Future directions for research

Attitudes emerged as the strongest predictor of will-
ingness and intentions to use NPS for academic rea-
sons. Future research should aim to weaken favorable
attitudes towards NPS use in an attempt to lower will-
ingness and intentions and subsequent use. One study
successfully changed attitudes towards academic use
by providing participants with information about how
NPS users tend to perform worse academically than
non-users (Stock et al., 2013). In turn, less favorable
attitudes towards academic use mediated the effect of
the information on lower academic willingness. Our
findings suggest that this type of information might
also have effects on intentions to use academically.
The malleability of other cognitions associated with
willingness and intentions to use NPS should also be
examined. For instance, researchers could alter stu-
dent’s perceptions of the typical NPS user to reduce
willingness and intentions. Additionally, integrated
models should be examined when studying other sub-
stances (e.g., marijuana) and reasoned action and
socially reactive aspects should be considered to
account for different types of processing.

Finally, more research is needed to identify the dir-
ectional nature of the relationship between injunctive
norms and actual NPS use. In the present study,
injunctive norms were unrelated to willingness or
intentions to use in all models. Similarly, Judson and
Langdon (2009) observed that injunctive norms were
only marginally predictive of NPS use regardless of
prescription status. This contradicts past cross-sec-
tional research that has shown injunctive norms are
associated with intentions (Ponnet et al., 2015) and
past NPS use (Silvestri & Correia, 2016). Given that
the current work was longitudinal, it is plausible that
past NPS use has more of an effect on perceptions of
approval than the reverse. Future research should rec-
oncile the different findings for injunctive norms.

Conclusion

Integrating TRA constructs with the PWM enhanced
the prediction of academic NPS use decisions and
past 2-month use. Many of the constructs from the
TRA and the PWM were significantly related to will-
ingness and intentions implying that both deliberative
and socially reactive processing affect decisions to use
and NPS use for academic purposes. The multiple dir-
ect and indirect effects of the TRA/PWM predictors
on academic NPS use decisions and past 2-month use
suggest that there are many entry points for
intervention.
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Appendix

Attitude expectancy items

1. If you were to take prescription stimulants sometime
within the next 60 days, how likely is it that your GPA
for this semester would improve?

2. If you took prescription stimulants sometime within
the next 60 days before a big exam, how likely is it that
you would get a better grade on that exam?

3. If you were to take prescription stimulants sometime
within the next 60 days, how likely is it that this would
give you more time to study for an exam or work on
a paper?

4. If you were to take prescription stimulants sometime
within the next 60 days, how likely is it that they would
help you concentrate on school work?

5. If you were to take prescription stimulants sometime
within the next 60 days, how likely is it that they would
improve your memory?

6. If you were to take prescription stimulants sometime
within the next 60 days, how likely is it that they would
help you reduce hyperactivity?

7. If you were to take prescription stimulants sometime
within the next 60 days, how likely is it that your aca-
demic performance would improve?

Attitude valence items

1. If my GPA for this semester improved, in the next 60
days, with the help of prescription stimulants, it
would be…

2. If I were to get better grades on my exams in the next
60 days, with the help of prescription stimulants, it
would be…

3. If I had more time to study for exams or work on
papers in the next 60 days, with the help of prescrip-
tion stimulants, it would be…

4. Concentrating more on school work, in the next 60 days,
with the help of prescription stimulants, would be…

5. Improving my memory, in the next 60 days, with the
help of prescription stimulants, would be…

6. Reducing hyperactivity in the next 60 days, with the
help of prescription stimulants, would be…

7. Improving my academic performance, in the next 60
days, with the help of prescription stimulants, it
would be…

Perceived vulnerability

1. If I were to take prescription stimulants, I could experi-
ence an irregular/racing heartbeat.

2. If I were to take prescription stimulants, I could experi-
ence insomnia.

3. If I were to take prescription stimulants, I could experi-
ence a loss of appetite.

4. If I were to take prescription stimulants, I could experi-
ence a headache.

5. If I were to take prescription stimulants, I could experi-
ence an upset stomach.

6. If I were to take prescription stimulants, I could experi-
ence dizziness.
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