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Abstract

Objective—Muixed findings exist regarding extent and efficacy of nonmedical use of prescription
stimulants (NMUPS) for study enhancement (SE). This national study of US high school seniors
examined NMUPS for SE and addressed risk/benefit questions: To what extent are students
reporting NMUPS specifically for SE, and do these individuals demonstrate fewer problem
behaviors and superior academic performance?

Method—Total of 15 098 US students surveyed (2009-2015) and divided into 4 subgroups: (1)
no past-year NMUPS (nonusers), (2) past-year NMUPS to help study (NMUPS-SE only), (3) past-
year NMUPS for study/ nonstudy motives (NMUPS-SE+ other), and (4) past-year NMUPS for
nonstudy motives (NMUPS-nonSE only). Student characteristics (eg, grade point average [GPA])
and substance-related problems (eg, binge drinking) compared between subgroups.

Results—Among students who reported past-year NMUPS (n = 781), 7.4% reported NMUPS-
SE only, 40.9% NMUPS-SE+ other, and 51.7% NMUPS-nonSE only. Odds of binge drinking,
cigarette smoking, marijuana, and opioid nonmedical use significantly higher among all NMUPS
subgroups. GPAs significantly lower among subgroups reporting NMUPS nonstudy motives; did
not differ between NMUPS-SE only and nonusers.
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Conclusions—7% of US high school seniors engaged in NMUPS for SE only (0.4% total
population). Findings indicate greater substance-related problems without superior academic
performance among NMUPS-SE subgroups.
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Motives associated with the nonmedical use of prescription stimulants (NMUPS) have
garnered a great deal of attention in recent years among US high school and college
students.1~® A common theme found throughout these studies is that students self-report
NMUPS for purposes of increasing concentration, helping them to study and increasing
alertness. It is difficult to determine whether certain motives for NMUPS (eg, increase
alertness) pertain uniquely to cognitive enhancement, while most would agree that studying
implies the intention of improving cognitive performance. This definition of NMUPS-study
enhancement (SE; ie, “to study”) will be used hereafter to describe our study findings.

Although students report NMUPS for motives consistent with academic performance
enhancement, there appear to be mixed findings as to the extent and efficacy of prescription
stimulants when used for this purpose. Three comprehensive reviews regarding
pharmacologic cognitive enhancement have described equivocal efficacy findings and
concluded the risks may outweigh the potential cognitive benefits.10-12 Although these
studies present the occasional positive finding for specific memory tasks and possible
benefits in “specific cognitive domains,” the real-world (ie, natural setting) significance of
these relatively isolated laboratory-based findings cannot be determined at this time. For
instance, there are no concrete findings that students engaging in NMUPS-SE demonstrate
fewer problem behaviors and superior academic performance compared to their peers. This
lack of real-world cognitive enhancement efficacy associated with NMUPS may be due to
the fact that isolated laboratory findings that have demonstrated pharmacologic cognitive
enhancement (eg, improved working memory and increased processing speed) reveal very
small and modest effect sizes.13:14

An explanation for pharmacologic cognitive enhancement use among students that has been
put forth is that prescription stimulants simply increase students’ interest in study materials.
Findings from a college student sample indicated that stimulants increased interest in
academic work.15 This finding has been supported using laboratory techniques; for example,
methylphenidate (MPH) was associated with increased ratings of tasks being “interesting,”
“exciting,” and “motivating,” which correlated with dopaminergic increases in the central
nervous system.16 The authors postulated that MPH may increase saliency and motivation of
a task, which could in turn result in improved ability; however, performance on tasks was
not reported.1® This explanation is certainly credible given that dopamine is essential to
learning and motivation.1” A related mechanism for engaging in NMUPS-SE might be
explained by research that demonstrates subjective arousal with mere expectation of
receiving MPH during cognitive batteries. Evidence for cognitive enhancement was not
identified in this “placebo effect” study, although findings suggest the experience of
subjective arousal could propagate NMUPS-SE, despite lack of proven efficacy.® Finally,

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Teter et al.

Page 3

recent work by Arria et al demonstrates that students continue to perceive academic benefit
from NMUPS, ! despite the mixed findings described earlier.

Some have proposed that “responsible” pharmacologic cognitive enhancement is possible
given an appropriate risk-benefit analysis.19 Given the abovementioned mixed and modest
results regarding pharmacologic cognitive enhancement efficacy, in addition to negative
health behaviors and consequences associated with NMUPS among secondary and college
students,®29-25 the risk—benefit analysis regarding NMUPS specifically for pharmacologic
cognitive enhancement appears to be weighted toward neutral or unfavorable outcomes.11.26
In fact, researchers have posited what they consider as the “myth” of pharmacologic
cognitive enhancement among healthy students and supported their assertions with the
following outcomes that commonly occur among college students reporting NMUPS: lower
grade point averages (GPA), greater and more severe alcohol and other drug use, skipped
classes, and nonstudy motives for use (eg, “partying”).26

Although previous studies have contributed to our understanding of college students who
report NMUPS for enhancing academic performance,®?27 these studies were conducted at a
small number of college campuses, their operational definition for enhancing academic
performance included motives beyond “to help me study,” and generalizability may be
limited. Furthermore, experts have called for more research regarding stimulant misuse for
cognitive enhancement and more research utilizing the Monitoring the Future (MTF) data
set.28 We now present findings from the MTF study,2° which is the first nationally
representative, probability-based sample of US high school students to assess characteristics
specifically associated with NMUPS-SE, in addition to numerous other student
characteristics and behaviors. The MTF study instrument contained a rich supply of items
covering NMUPS, including an extensive list of motives for NMUPS. Our study objective
was to analyze MTF’s large, nationally representative sample and examine the following
risk/benefit questions related to NMUPS: To what extent are students reporting NMUPS
specifically for SE, and do these individuals demonstrate fewer substance-related problem
behaviors and superior academic performance than their peers?

Study Methods

Data were collected via self-administered questionnaires that were distributed to a nationally
representative probability sample of US high school seniors during the MTF study.2® For
purposes of this study, our sample consisted of 15 098 individuals in 7 MTF cohorts (2009—
2015) with valid data on the outcome variables of interest. As illustrated in Figure 1, we
divided the total sample into 4 mutually exclusive subgroups for comparison: (1) students
reporting no past-year NMUPS (nonusers), (2) students reporting past-year NMUPS to help
them study only (MMUPS-SE only), (3) students reporting NMUPS for study and nonstudy
motives (MMUPS-SE + other motives), and (4) students reporting past-year NMUPS for
non-study reasons only (NMUPS-nonSE only). The motive “to help me study” was the
single decision point for assigning subgroups into NMUPS-SE versus NMUPS-nonSE.
Although additional motives could possibly be construed as “academic performance
enhancement” (eg, “to stay awake™), we cannot definitively confirm that these motives were
intended for enhancing cognition solely for academic achievement.
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Data were gathered on student demographic characteristics (eg, race/ethnicity), alcohol and
other drug use, student perceptions (eg, views on cheating), and self-reported GPAs, which
were taken from questionnaire form 1 (parts B-C) of the MTF study.2% Below, we discuss
our independent variables followed by a description of dependent variables most relevant to
our study aims. Our dependent variables were chosen a priori based upon characteristics
found among secondary school and college students endorsing NMUPS, which included: (1)
lower GPAs,2:24:30 (2) elevated rates of binge drinking and drug use,30:31 (3) view that
NMUPS is not cheating or is acceptable when applied to academic performance
enhancement,32:33 and (4) higher rates of truancy.3* In the following paragraphs, we provide
details for selected variables (to serve as examples); further information for our study
variables can be found within the MTF documentation.29

Past-year NMUPS was assessed using a series of questions covering students’ behaviors
with regard to stimulant use.2® Prior to individual questions, a brief explanatory introduction
was provided in the survey to clarify the intent of the amphetamine questions. For example,
the MTF instrument states that “The next questions are about amphetamines and other
stimulant drugs, which are sometimes prescribed by doctors for people who have trouble
paying attention, are hyperactive, have ADHD . . ..” Examples of amphetamines are
provided and include, among others, “Dexedrine,” “Ritalin,” “Adderall,” “Concerta,” and
“Vyvanse.” The primary past-year NMUPS question provided to students was “On how
many occasions (if any) have you taken amphetamines on your own—that is, without a
doctor telling you to take them?” Responses ranged from “0 occasions” to “40 or more
occasions.” For the purposes of this study, past-year NMUPS was determined based upon
endorsement of one or more occasions “during the last 12 months”; additionally, we
examined frequency of NMUPS among subgroups of past-year nonmedical stimulant users.
The MTF survey mentions both stimulants available by prescription (eg, mixed
amphetamines, MPH) and nonprescription (“crystal meth”) stimulants in the same broad
category of “Amphetamines.” Therefore, we used an additional NMUPS question from the
MTF survey relating to specific stimulant use. A follow-up question asked respondents to
choose “What amphetamines have you taken during the last year without a doctor’s orders?
(mark all that apply).” Responses included, among others, stimulant medications such as
“Ritalin (MPH),” “Concerta (MPH),” “Dexedrine,” “Adderall,” and “Vyvanse.” Using this
follow-up item, we were able to extract 13 students from the 7 cohorts who responded only
with “crystal meth,” thereby helping to eliminate the use of nonprescription stimulants from
the NMUPS sample.

Motives for past-year NMUPS were attained using the following question: “What have been
the most important reasons for your taking amphetamines without a doctor’s orders? (mark
all that apply)”; over 15 possible responses were provided in the original instrument,2°
including our target motive “To help me study.” Examples of other motives for NMUPS
included “To feel good or get high,” “To have a good time with my friends,” and “To help
me lose weight.”

Sources for past-year NMUPS were attained using the following question: “Where did you
get the amphetamines you used without a doctor’s orders during the last year?”2° Responses
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included “Bought on the Internet,” “Took from a friend without asking,” “Took from a
relative without asking,” “Given for free by a friend,” “Given for free by a relative,”
“Bought from a friend,” “Bought from a relative,” “From a prescription | had,” “Bought
from a drug dealer/stranger,” and “Other method.”

Grade Point Average (GPA) was measured using the following item: “Which of the
following best describes your average grade so far in high school?”2° Response scale ranged
from 1 to 9 (eg, 1 being “D or below,” 4 being “C+,” and 9 being “A”). Responses were
collapsed into 2 groups: C+ or below (responses 1-4) and B— to A (responses 5-9). We also
considered the full range of responses (1-9) and examined mean GPA estimates based on
these responses.

Binge Drinking (past 2 weeks) was assessed using the following standard self-report item,
which has been utilized by the MTF for many years and allows direct comparisons to earlier
findings: “During the last 2 weeks how many times (if any) have you had 5 or more drinks in
a row?”2? Drinks were defined as a 12-ounce can or bottle of beer, a 4-ounce glass of wine,
a 12-ounce can or bottle of wine cooler, a mixed drink, and a shot glass of liquor or the
equivalent. Responses were collapsed into 2 groups: no binge drinking versus one or more
episodes of binge drinking.

Cigarette Smoking (past 30 days) was assessed with the following item: “How frequently
have you smoked cigarettes during the past 30 days?”2° The response options ranged from
(1) none to (7) 2 packs or more per day. Responses were collapsed into 2 groups: no
cigarette smoking and one or more episodes of cigarette smoking.

Marijuana Use (past 12 months) was assessed with the following item: “On how many
occasions (if any) have you used marijuana in the last 12 months.”2° The response scale
ranged from (1) no occasions to (7) 40 or more occasions. Responses were collapsed into 2
groups: no marijuana use versus one or more episodes of marijuana use.

Past-year prescription opiofd nonmedical use was assessed with the following question,
which was preceded by explanatory language similar to the NMUPS variable above and
included examples, such as OxyContin and Vicodin: “On how many occasions (if any) have
you taken narcotics other than heroin on your own—that is, without a doctor telling you to
take them during the last 12 months?”2° The response scale ranged from (1) no occasions to
(7) 40 or more occasions. Responses were collapsed into 2 groups: no prescription opioid
nonmedical use versus 1 or more episodes of prescription opioid nonmedical use.

Data Analyses

All analyses of the MTF data conducted for this study were design based in that the
population estimates incorporated the final MTF survey weights. Variance estimates were
computed using Taylor Series Linearization,3 and test statistics incorporated the survey
weights as well. The first set of analyses focused on estimating the distributions of selected
demographic characteristics for each of the 4 study groups, and using appropriate design-
based methods to test associations between each demographic characteristic and the 4-
category study group variable. The second set of analyses focused on estimating the
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prevalence of selected attitudes and behaviors for each of the 4 study groups and testing
associations between each attitude/behavior and the 4-category study group variable. Finally,
design-based logistic regression models were used to model the prevalence of selected
attitudes and behaviors as a function of the 4-category NMUPS group variable while
controlling for race/ethnicity and parental education, due to differences between the 4
subgroups in the distribution of these variables. Stata code used for the analyses is available
upon request.

Weighted estimates of distributions of selected sociodemographic characteristics for each of
the 4 NMUPS groups are presented in Table 1. There were notable parental education and
racial/ethnic differences with respect to the 4-category NMUPS variable. For example,
respondents who endorsed NMUPS-SE only also endorsed a higher percentage of “at least
some college education” regarding their parents. Distributions on all other demographic
variables were similar among the 4 subgroups. Finally, we did not find evidence of a
significant statistical trend across the study years (P=.120, based on a Rao-Scott test of the
association between year and study motives) in the prevalence of NMUPS for SE overall;
the highest estimated prevalence was 3.3% in 2011.

An estimated 5.2% of high school students engaged in past-year NMUPS during this time
period. Further analyses provided weighted estimates for NMUPS motives (see Figure 1):
Based on those respondents in the sample endorsing NMUPS (n = 781), an estimated 7.4%
only indicated “to help me study,” 40.9% indicated NMUPS-SE + other nonstudy motives,
and 51.7% indicated only nonstudy maotives. It should be noted that among the entire sample
of high school seniors, less than one-half percent (unweighted) endorsed NMUPS for study
motives only (n = 58). Furthermore, there was a statistically significant relationship between
NMUPS motives and NMUPS frequency. For example, an estimated one-half (50.0%) of the
NMUPS-SE only group reported infrequent NMUPS on 1 to 2 occasions, compared to
25.1% and 44.3% infrequent use for the NMUPS-SE + other and NMUPS-nonSE groups,
respectively. The most commonly reported sources for NMUPS were “given for free by a
friend” (56.22%; n = 335) and “bought from a friend” (43.63%; n = 358).

As shown in Table 2, the highest percentages of students reporting a C+ or lower grade,
favorable perceived peer views of academic cheating, binge drinking, cigarette smoking,
marijuana use, opioid nonmedical use, and skipped classes were found in the 3 NMUPS
groups compared to nonusers, and these associations were all significant (< .001). In
addition, there were significantly (£ < .001) lower mean GPAs identified among the
NMUPS-SE + other (mean [M] = 5.99, standard error [SE] = 0.15) and NMUPS-nonSE (M
=6.02, SE = 0.13) groups when compared to the nonuser group (M = 6.64, SE = 0.02). The
mean GPA in the NMUPS-SE only subgroup (M = 6.26, SE = 0.31) was not significantly
different from the mean GPA in the nonuser group.

The estimated odds of reporting a GPA of C+ or lower and endorsing a favorable perceived
peer view of academic cheating were significantly higher among the 2 subgroups of students
reporting NMUPS for any nonstudy motives (with or without additional study motives; see
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Table 3) relative to nonusers. However, the odds of reporting a C+ or lower and a favorable
perceived peer view of academic cheating did not statistically differ between the NMUPS-
SE-only subgroup and nonusers.

Notably, the estimated odds of binge drinking in the last 2 weeks were between 5 and 7
times greater among students reporting NMUPS (regardless of study motives) relative to
nonusers. For example, the odds of binge drinking were over 6 times greater among the
NMUPS-SE-only subgroup relative to nonusers (adjusted odds ratio; AOR = 6.05, 95%
confidence interval [CI] = 3.24-11.31). Similarly, the estimated odds of cigarette smoking,
marijuana, and prescription opioid nonmedical use were significantly greater among
students reporting NMUPS (regardless of study motives) relative to nonusers. For example,
the odds of marijuana use were over 7 times greater among the NMUPS-SE only subgroup
relative to nonusers (AOR = 7.94, 95% CI = 3.30-19.08). In addition, the estimated odds of
skipping class were about 2 to 3 times greater among students reporting NMUPS nonSE
only and NMUPS-SE + other, relative to nonusers.

The estimated odds of getting moderately or very high when using prescription stimulants
were over 16 times higher among students reporting NMUPS-SE + other (AOR = 16.69,
95% CI = 4.84-57.56) and NMUPS-nonSE only (AOR = 17.07, 95% CI = 5.00-58.26),
relative to NMUPS-SE only. Finally, we identified no significant differences in self-reported
nonoral routes of stimulant administration or expected future NMUPS as a function of
NMUPS motives.

Discussion

Our study is the first to report NMUPS motives that relate specifically to SE compared'to
other matives (eg, recreational use) among a national sample of US high school seniors.
There are unique aspects of this study that deserve mention. First, we chose the most
conservative definition of NMUPS-SE that we could utilize from the MTF instrument (ie, a
single motive “to help me study”). Prior studies of college students have applied broader
definitions, including other motives not necessarily inclusive of study purposes. For
example, Arria et al included “improve focus/study/ work™ in their definition of NMUPS for
studying.2” Other research that has assessed academic motives for NMUPS has focused
primarily on symptoms of ADHD?® versus pharmacologic cognitive enhancement among the
general student population. Second, our findings were derived from a gold standard US
epidemiologic study of substance use among high school seniors over 7 cohorts from 2009
to 2015. Although providing valuable knowledge on NMUPS and academic performance,
previous research has been conducted primarily among a small number of college
institutions,>27 and these studies require replication among nationally representative
samples of students in high school and college. Thus, the current study is the first to examine
a nationally representative sample of US high school seniors endorsing NMUPS specifically
for SE purposes.

Our estimated prevalence rate of NMUPS associated specifically with academic SE motives
among US high school seniors (2.5%) is on the lower end of the range reported in the
literature among college students3®; however, our national high school student sample was
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younger, and our definition of NMUPS-SE was narrower compared to other studies.
Furthermore, in our preliminary comparison of the current MTF findings to the 2015
National Survey on Drug Use and Health (NSDUH; which are described in further detail
below), the prevalence rates of NMUPS that included SE purposes among high school
seniors were very low in both studies (ie, 2.5% according the MTF compared to less than
2% in the NSDUH). Taken together, we identified very few students in either nationally
representative study who reported NMUPS-SE only, and over half of this small number of
students reported the behavior infrequently (ie, on 1 or 2 occasions) according to the MTF
findings. Thus, NMUPS-SE only does not appear to be a prevalent or frequent substance use
behavior. Finally, our work is very consistent with prior studies in that “friends” continue to
be the most common source for students to obtain prescription stimulants for nonmedical
use.3’

US high school seniors who reported lower GPAs were significantly more likely to report
NMUPS for any nonstudy motives (with and without additional study motives present).
Earlier work with college student samples has provided consistent evidence of lower GPAs
among students who report NMUPS.5:30:38 Notably, the odds of reporting lower GPAs did
not differ between students who endorsed NMUPS-SE only when compared to nonusers in
the present study. This lack of notable GPA differences between NMUPS-SE on/y and
nonusers is congruent with the human laboratory data that has shown very mixed findings

regarding the efficacy of pharmacologic cognitive enhancement among healthy individuals.
10-12

As shown previously among secondary school and college students,2:5:30:31.39.40 the current
study demonstrated that NMUPS was significantly associated with substance-related
problem behaviors among US high school seniors. Specifically, binge drinking, cigarette
smoking, marijuana use, and prescription opioid nonmedical use were all associated with
both study and nonstudy-related NMUPS. More research is needed to examine this
association between NMUPS and other substance use among high school students, given the
high rates of coin-gestion and adverse consequences found among those who report
NMUPS.40 For example, it is possible there is a shared causal mechanism to explain this
strong relationship between NMUPS and other substance use (eg, reward deficiency
syndrome, self-medication hypothesis).*!

A large percentage of high school seniors in all of the subgroups included in this study
appeared to view academic cheating either with indifference (eg, “would not care”) or
favorably (eg, “like it”). This is consistent with findings among college students, who
viewed “illegal stimulant” use to be acceptable given the alleged academic purposes.15:32
Another study identified this questionable academic performance enhancement behavior as
more acceptable than sports performance enhancement.33 It appears from the current study
that the belief cheating is acceptable (eg, peers “would not care™) and endorsing NMUPS for
both study and nonstudy purposes are 2 student characteristics that are particularly related.
The issue as to whether stimulant use for academic performance enhancement is viewed as
cheating®? is an important area for additional research into this highly debatable topic.
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The higher estimated odds of reporting stronger ratings of stimulant-induced subjective high
in both NMUPS groups that contained nonstudy motives (ie, NMUPS-SE + other and
NMUPS-nonSE) compared to NMUPS-SE only fits with a pharmacokinetic and
pharmacodynamic model of substance misuse. For example, this finding suggests that
perhaps the small number NMUPS-SE only users are taking these medications (infrequently,
as identified in this study) in a manner more consistent with their prescribed use (eg, low to
moderate oral doses); however, we cannot confirm this speculation given the lack of
medication dose-specific related questions in the MTF survey.

Finally, we briefly provide results from a preliminary comparison between our current
findings using the MTF data set with a similar approach we applied using data from the
NSDUH, which also collects self-reported stimulant use motives among the general
population aged 12 years and older.*3 We examined prescription stimulant use motives
among 12-grade students who participated in the 2015 NSDUH#** to serve as a preliminary
comparison (ie, provide context) to our current findings using the MTF study data set. All
analyses of NSDUH data occurred in Stata 15.0, using similar methodology as that noted
earlier. This preliminary comparison of MTF findings to NSDUH findings, in regard to
NMUPS motives, demonstrated very consistent results between the 2 studies. For example,
from a total sample of 1880 12th-grade students in the 2015 NSDUH, there were 4
(weighted estimate 0.2%) who endorsed only “to study” as their reason for the last time they
engaged in NMUPS. There were an additional 23 (1.2%) and 51 (2.7%) who endorsed either
“to study + other motives” or “nonstudy motives,” respectively. The remaining 95.9% of the
respondents (n = 1802) did not self-report NMUPS. This is very consistent with our MTF
findings in that approximately one-half of the NMUPS groups reported “to study” (with or
without other motives) and the remaining one-half reported only “non-study” motives. In
both the MTF and NSDUH studies, the number of respondents who self-endorsed NMUPS
for “study” only purposes were extremely small (less than 0.4% of the overall sample).

As noted earlier, we were unable to evaluate the doses of stimulants being used by students.
Understanding the dose-related effect of NMUPS is essential to disentangling the important
issues raised in this study (eg, subjective high findings noted above) and the broader
literature. Additionally, the term “Amphetamines” used in the MTF survey is not the
broadest pharmacological term and is encompassed within the “psychostimulant” category.
However, specific stimulant examples were provided in the MTF survey and included MPH,
dextroamphetamine, and medication brand names (eg, Concerta). In addition, the MTF
survey added the phrase “amphetamines or other stimulant drugs” in 2014 and we found
similar results to prior cohorts. Therefore, the use of “Amphetamines” terminology is not
expected to significantly impact our findings.

Although GPA and substance use behaviors assessed via self-report are subject to recall bias,
the validity of these self-reported measures has been supported in previous work.4>=47 For
example, a meta-analysis of 17 studies totaling 44 176 high school students was able to
determine the correlation of self-reported and actual GPA to be 0.82. Furthermore, high
school GPA was correctly reported 82.4% of the time, with minimal over- and underreported
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GPA (12% and 3%, respectively).#® Finally, this study is cross-sectional and cannot establish
causation between our independent and dependent variables. For example, students reporting
NMUPS-SE may have had lower GPA’s previously and benefitted from stimulant use in
specific academic situations (eg, completing a writing assignment) but still demonstrated a
similar or lower self-reported GPA as compared to nonusers. Further studies need to be
conducted using a prospective, longitudinal design in large, representative samples of US
high school and college students to fully disentangle these issues.

Returning to our original study aims, we identified a very small sample of US high school
seniors who reported NMUPS-SE only and found that their overall academic performance
was comparable to nonusers. Therefore, we propose that NMUPS-SE onlyis a relatively rare
substance use behavior and that NMUPS (more generally across all stimulant subgroups) is
associated with substance-related problem behaviors (eg, binge drinking, cigarette smoking,
marijuana use, and prescription opioid nonmedical use) and possibly students attempting to
salvage their academic performance via pharmacologic cognitive enhancement, given their
dissonant attitudes and behaviors.
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NMUPS-SE (n = 377) category consisted of 2 subcategories: (1) “To help me study” as the
sole motive and (2) “To help me study” plus other motives. The NMUPS-nonSE-only (n =
404) category is a mutually exclusive group containing students who only endorsed motives
other than “to help me study.” NMUPS indicates past-year nonmedical use of prescription

stimulants; NMUPS-SE, past-year nonmedical use of prescription stimulants for study
enhancement only; NMUPS-nonSE only, past-year nonmedical use of prescription

stimulants for nonstudy purposes only.

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



Page 15

Teter et al.

12T 124" e 9€T €102

LET zsT €67 ST 2102

08T z0z 06T 67T 1102

0T (1321 6L €aT 010C

0T =d ‘Ly'T = €86 'Sy 0'8T g0t €s LT 6002
140409 Jeak Joluss

6'6L 698 6'G8 1'28 Jabre| 1o Ano Jfews

Ty =d ‘v6'0 = 20% ey T°0C zer Tl €T Anunoojuired
Aoiueqin

6'€2 991 LT T€L 19N

e 8.2 6'92 €€z 1SOMpIN

L9t €02 0z 911 1se3yLION

1§ =4 '16°0 = YOI TET 688y zse €'Ge 0'Ge 6'GE pnos
uoiBal [earydelbosn

9'6T 8T GTT TLT Buissiw/papodal 0N

9711 A €97 A1 oluedsiH

z9 Ty 80T 91T oelg

PEEG=OET Ty 929 6L 519 9 amum
Aoruyisyeoey

90T 78 80 T8 Buissiin/mou 3,uoQ

€'€9 'S ¥'€8 999 969]]02 awos 1se8| I

pErE=TeEEY 19z 99T 8vT £z $59] 40 [00U2S YBIH
(19n9] 1s8yBI1Y) UoITRINPA [RIUBIEd

€15 €05 8'9¢ 81§ a[ewad

08 =d ‘gz T =088y L8y 8'6v A 28y aleN
XaS

(1siers-o pesnipy (e won = (9 tore =) (o e Memam ¥T = N) SANIAN

-:%_&e UO|1e00SSY JO 159 F_Wmh:mﬁmww HOSnAN Wﬁm&% FSdnAN amw.m_%%_mm% N mﬁ.mﬁ ON Sols1e1oe FeyDolyde fowe @ Josuoingiisiq

Author Manuscript

T alqeL

Author Manuscript

"(e4LIN STOZ-6002) SI01U3S [00YdS YBIH Buowy SANIAIN YA Pare1oossy soiisusioeleyd olydelfowaq Jo serewns3 paiybia

Author Manuscript Author Manuscript

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



Page 16

Teter et al.

‘700" > n_m

10 >d
7Y

*U011981109 UBISBP J8PI0-PUOIBS YIIM JNSIEIS Nx 11005-0BY U0 paseq pandwod ‘onsnels~ nmmmn.cm_mwou

"19s e1ep 41 I ay1 ul (1apuab ‘B6a) sajqerien o1ydesBowap ay) 40 aWOS U0 eyep BuIssIW 0 anp Japeay UWNjod yoaes Ul [e10] ||eJaA0 0) WNS 10U AW UWN|09 Yoes ul sazis ajdwes

q
"soTewnsa palyBiam (41 IA1) ainn4 ayL Bullonuo ST0Z 03 6002 801n0s,,

‘reak 1sed ay3 Burinp Ajuo sasodind juswadueyus Apnisuou oy syuenwins uonduosald Jo asn [ealpawuou ‘Ajuo 3Suou-SdNIAIN ‘sesodind Apnisuou pue Juawadueyua Apnis yiog oy Jueinwins uondiiosaid
0 8sN [e2IpauUoU ‘JS-uou pue 3S-SANIAIN ‘AJuo Juswaoueyua Apnis Joy sjueinwils uonduosald Jo asn [ealpawiuou Ao 3S-SANAIN siuejnwins uondiiosaid Jo asn [eaIpawiuou ‘SdNIAIN :SUOIRIASIGQY

98 9°€T L'yt YT ST02
LYt 0zt L2 0'€T y102
[ (% ‘vov = (% ‘6T€ = U) (% ‘85 (%
oloustERs-d pesnlpy U) A|UO 3S-UOUSANIAN ~ 3S-UOU pUe IS-SANINN = U) Ajuo I5-SdNWN qLTE VT = N) SANIAN
-ubsaQ) Uo1FeOSSY JO 1S9 TeoA-1sed JeoA-1sed TeaA-1sed TeaA-1sed ON Sols1e1oe FeyDolyde foweq Josuoingliisiq

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



Page 17

Teter et al.

414 095 6'0C L'y (seak-1sed) asn [eaipawuou pioido ‘ssA
V588G = 1O EN Yy 81s oy T6L £56 asn [eatpawiuou proido ‘oN
(sypuow ZT 1sed) 8sn [eaIpawuou pioido
8 668 L'LL 8'0¢ asn euenliiew ‘saA
p€S502
= TL09TEV 6%y 8'GT 10T €ee 2'69 asn euenfliew oN
¢syuow g1 1se| ayl Buninp euenliew pasn noA aneH
asn euenfuep
2'8s G585 T9¢ 6vT Buniows enarebio ‘ssp
pSTEET
= LoToLEr 66Ty 8Ty STy 6'€9 T8 Bunjows snaseblo oN
¢SAep g 1sed ay3 Burinp senasebld payows NoA aneH
Burjows anasebin
§'Zs L'6G Vv 448 Buruiip abulg ‘sex
p¥1'002
= CETETY 66y g'ly g0y 9'Sy 98 Bumunp abuig oN
$MNOJ 8 UL SYULIp /0w 10 G pey NoA aney sawi Auew moy ‘syaam g ise| ayl Buung
Bupjuup abuig
60T 99 01T T yonu AssA 1 ax1Isip pinom Asyy 1o 3t a1stp pinom Asy L
509 = Er'T008 087y 168 Ve 068 628 Aauy 1o ‘U a1 pinom Asuyp ‘yonw Asan 11 a1 u_m%w wwﬂm_:og

£1S91 B U0 P37t/ NOA J1 1934 PINOM S3sSe|d INOA Ul SJUspnis 1sow 3ulyl noA op moH
Buireayd o1wepedy
8¢ g€ 9.1 TSt (mojq 0 62) @'-0'0'+0D
o186 = 80T IOy sl §9L v'z8 68 (00T-08) -8 '8 +8 “V 'V
£100yds ybiy ui rey os gpesl abesane INoA saqiiasap 1saq BuImo) o) sy JO YdIYm

JUBLIBABILDR D1WBPRIY

(% wov
(onsnes =u)Auo3as (% BIE=U) (% )
-4 pasnlpy-ubse@)  -UOU-SANN  3S-Uou pue 3S-SANIAIN - ‘85 = U) AJuo 3S-SdN AN (% ‘qLTE YT = U) SANIAN
sasAjeuy [eansiers JOA-Bed  JEdA-ISed TeaA-15ed TeaA-15ed ON sJolneyag pue sapnINY

(e LIN STOZ—6002) SI01UaS [00UdS UYBIH BUOLIY SANIAIN UNAN PBIRID0SSY SIOIARYSE PUE SIPNINIY JO 80US[eAId PaTeUNST

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



Page 18

Teter et al.

'T000" >d
D

‘100" > n_Q

"18S B1ep 4.1 |Al Y1 Ul (JusWaAsIyoe d1wapede ‘Ba) Sa|qeLIeA 8LO02IN0 8y} JO SLOS UO elep BuIssIL 01 anp J8pesy UWN|0d Yoes Ul [210) |[RJ9A0 0} WNS 10U AeW UWN|09 Yyoea Ul $azis ajdwes

q
"sajewnss pejybram (41IN) ainind ay) BulIolUoN STOZ 01 6002 :80nos,,

'31qeanjddy 10N ‘WN ‘Ajuo sasodind juswiaaueyua Apnisuou 1o} syuejnwiis uondiasaid Jo asn [edrpawuou ‘Ajuo 3S-uou SANIAIN ‘sesodind Apnisuou pue uswadueyua Apnis y1og 1oy Juejnwins uonduosaid
1O asn [e2IpaWIUOU ‘JS-UoU pue JS-SANIAIN ‘Ajuo Juswsoueyua Apnis Joy sjuejnwins uondiosald Jo asn [earpawiuou ‘AJuo 3IS-SJNIAIN ‘siuejnwns uondiosaid Jo asn [eaIpaWuoU ‘SNIAIN SUOIRIASIGQY

0'ce 91¢ 6'vC 111 Ajgegoad/Alnuyaq
L0° =

d 'y9'g = 0BT V6Ty 0'8L '89 TSL VN lou [im Ajanuysp/Ajgeqold
asn aunny pajoadx3y

8'Gy 8y L'y ybiy Asan/Aja1elapoN

980'ST = BNy zvs zs5 £56 wN 1073111 B/|[8 12 10N
ubiy sandslans

§'9¢ 0'€c €eT uolresisiuiwpe Jo SaInoJ [eI0UoN

€e =

d '80'T = ESSET6LTy Gel 0'LL 1’98 WN Ajuo uonesnsiuiwpe [ei0
uoneISIUIWpE JO 1IN0y

'Ly ¥'8S L€ '8¢ sAep alow 10 auo paddixs

pIvEY
= 95°€T6 07 '00'ey 925 9TY €29 9T/ sAep Aue dixs Jou pig
N2, 10 paddlys noA asnedaq Passill NOA aAey [00YIS JO SABP ajoym Auew Moy ‘syaam 1 1se] Buung
sse|a paddiys
(% vov
(onsiers =W Auo3as (% 6TE=U) (% o _
-4 pesnlpy-ubsed)  -UOU-SJNIAN  3S-UOU pue ISSINWN ‘85 = U) Aluo IsSdNIAN (% ‘qLTE VT = U) SANIAN

sssAfeuy eolsiels Jea \-1sed Jea \-1sed Jea\-1sed Jea\-1sed ON sloineyag pue sspnimy

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



Page 19

Teter et al.

(82'6-150) 2€C

5(06'2-92'T) 92°C

5(88°'€2-62'¥T) 81'8T

5(£99T-6v'8) 06°'TT

5(29'6-66'G) 65°2

5(09'2-€9'7) €6'S

465221 T) 0L'T

5(€92-11'T) 96'T

(25'2-97°0) L8°T

o(e8v-122) 29°€

5(20'2e-6T'8T) ¥1'¥2

5(62°0e-€6'2T) 6L°6T

2(9T°01-68°9) ¥2°L

5(66'6-22'G) 95°L

5(01'9-80'7) 95°€

o(187-erT) 20T

ERIVEIEIEN]

(€8'2-98°0) 95°'T

(992)

(T99€1)
ERIVEIETEN]

ubiy eAnoslans

UOIRISIUIWIPE JO S8IN0J [2IOUON

uoIRISIUIWPE JO 3IN0Y

sAep alow 10 auo paddixs

¢..IN2,, 10 padarys noA asneaaq passiw NOA aney |00yds 40 SAep ajoym Auew moy ‘syaam  ise| ayl Buung

o(LLT1-252) SV’

5(80°'6T-0€°E) ¥6'L

2(0r's+9T1) L6C

o(T€TT-¥2°€) S0'9

(16'5-87°0) 69°'T

(2'2-85°0) 92T

(8s€ ¥T)
ERIIETETENS|

(608 ¥T)
ERIIETETENS|

(859 ¥1)
ERIVEIET )]

(Tv8 €T)
ERIVEIETEN]

(zezen)
ERIIETETENS|

(sL6€T)
ERIVEIET )]

sse|d paddiys
(1eak

-1sed ay3 Buninp) asn [eaipawuou pioido ‘SaA

(sypuow 27 158d) INQd Pro1do

asn euenliiew ‘ssA

¢sypuow 2 1se| ayy Buinp euenfirew pasn nok aneH

asn euen(uen

Burjows anaJebio ‘seA

¢sAep og 1sed ay1 Burinp sanatebio payows noA aneH

Bujows anarebin

Burjurip abuiq ‘seA

$MNOJ 8 UL SYULIp /0w 10 G pey NoA aney sawi Auew moy ‘syaam g ise| ayl Buung

Bupjunp abuig

81ed Jou pjnom AayL 4o ‘1 axI|
pinom Asy L ‘yanw A1an 31 1] pinom Asy L

£159) © UO pajeaya noK J1 934 PINOM S3sse|d INOA Ul SJUSPNIS 1SOW YUYl NoA op MOH

Buireayo olWspedy

(mojeq 10 62) @ -0 0 '+0

£100yds ybiy ui rey os gpesb abesane INoA saqliosap 1saq BUIMmo] 0} 8y JO YIIYA

WBWABIYIR JIWBPRIY

(10 %s6) HOV

‘Aluo 3S-Uou-SdN NN fedA-1sed

(10 %56) OV

‘3S-uou pue 3S-SAN AN TesA-sed

(1D %s6) OV

‘Aluo 3S-SAN AN feaA-1sed

n.u.gAmN_m a|dwes) s lesn-uoN

sIoineyRY pUR SOpNIMY

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

;4 LN ST0Z-6002) SI01UaS [00ydS YBIH Jo sdnoibgng Buowy SANIAIN 40 uonound se
SI0IARYSg puUe SAPNMIMY JUSPNIS Paldv]as Ul Saaualayld Buluiwex3 sjapo uolssalbiay 211s1607 ul (SH4OV) soney sppO paisnipy Jo sarewns3 paiybispn

Author Manuscript

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



Page 20

Teter et al.

'S0" >d
E

‘T00° Vn\m

(T 81qeL 88S) 8|qeLIeA SANIAIN A1068120-1 8U1 Y1IM SUOIIRID0SSE 1URdILIUBIS 118y 0) 8NP SasAeur UoISsaiBal INo Ul S8IeLIBAOD SB Pasn alam uo11eanpa [ejussed 1seybiy pue Aoluyie/aoey

D

‘|apow uoissalbal o1siBo| arerieAn|nw yoes 1oy dnoib souaiayey = mo:e&mw_u

“e1ep Buissiw 03 anp (asn euen(irew Jeak-1sed) 608 T 01 (Bunesyd noge sBuljaay apms) zez €T Woly pabues sjapow uoissaibal ay) 1oy sazis ajdues

q

'SafewNisa paiyBlam ‘41N STOZ 0} 6007 :394n0S,

“asnsi\ Bnug uondiiasaid ‘Nad ‘Apnis (41IN) aining ayl bulloyuoln
‘[eAJBIUI BIUBPIUOD %56 ‘1D %56 “AJuo sasodind juswiaoueyus Apnisuou 104 SANIAIN ‘AJuo 3S-uou SANIAIN ‘sasodind Juswadueyus Apnisuou pue Juswadueyus Apnis yiog Joy siuenwiis uondiiosaid
10 3sn [e2IPAWIUOU ‘JS-Uou pue 3S-SANIANIN ‘AJuo Juswsoueyus Apnis Joy sjuejnwins uondiosaid Jo asn [ealpawiuou ‘Ajuo 3S-SdNIAIN siueinwins uondiiosaid Jo asn [eaIpswUOU ‘SANIAIN :SUOIRIASIGQY

(66'T-2£0) 98°0 (02'€-09°0) 8€'T EMIEIETEN

5(92'86-00'G) L0°LT 5(95°26-18'%) 69'9T 20UBIaJOY

(z92)

(¥92)

M Ajqegold/Ajanuyep |

asn aininy pa1oadx3

ybiy Asan/Ajaresapoin

(1D %s6) HOV
‘Aluo 3S-SAN AN feaA-1sed

(12 %S6) YOV
‘3S-Uou pue 35-SdN NN JesA-1Sed

(12 %56) YOV
‘Aluo 3S-Uou-SdN NN fedA-1sed

p'o'q(9Z'S adwes) s Jesn-UoN

sJoineyRg pue sepnImy

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Pharm Pract. Author manuscript; available in PMC 2019 July 01.



	Abstract
	Study Methods
	Measures
	Data Analyses

	Results
	Discussion
	Limitations

	Summary
	References
	Figure 1
	Table 1
	Table 2
	Table 3

