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Abstract
Study Objectives—This study examines nonmedical use of prescription stimulants (NPS)
among 1,253 first-year college students. Comparisons are made between non-users, nonmedical
users, and medical users of prescription stimulants for ADHD (ADHD+), some of whom overused
their medication.

Design—Cross-sectional study.

Setting—Large public university in the mid-Atlantic region.

Subjects—Twelve hundred fifty three college students.

Measurements and Main Results—Of 1,208 students who were not using prescription
stimulants medically for ADHD (ADHD-), 18.0% (n = 218) engaged in NPS. Among 45 ADHD+
students, 26.7% (n = 12) overused their ADHD medication at least once in their lifetime, and
15.6% (n = 7) nonmedically used someone else’s prescription stimulants at least once in their
lifetime. Among nonmedical users, NPS was infrequent and mainly associated with studying,
although 15.6% used prescription stimulants to party or to get high. Lifetime NPS was associated
with past-year other drug use. Both NPS and overuse of prescribed stimulants for ADHD were
independently associated with past-year use of five drugs, holding constant sociodemographic
characteristics. NPS was also associated with alcohol and marijuana dependence.

Conclusions—Physicians should be vigilant for possible overuse and/or diversion of
prescription stimulants among ADHD+ patients attending college, as well as the co-occurrence of
illicit drug use with NPS. Initiation of comprehensive drug prevention activities that involve
parents as well as colleges is encouraged to raise awareness of NPS and its association with illicit
drug use.
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College students; nonmedical use of prescription stimulants; ADHD; polydrug use; drug
dependence

Several medications are used in the treatment of attention deficit hyperactivity disorder
(ADHD), including different formulations of methylphenidate (e.g., Concerta®

(methylphenidate extended release; ALZA Corporation, Mountain View, CA)), Ritalin®
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(methylphenidate; Novartis Pharmaceuticals Corporation, East Hanover, NJ)) and mixtures
of amphetamine salts (e.g., Adderall® (amphetamine-dextroamphetamine; Shire, Wayne,
PA)).1 These medications are very effective in reducing symptoms of ADHD.2–8 During
the past several years, much attention has focused on the nonmedical use of these
medications, as well as other forms of prescription drugs. The general definition of
nonmedical use of prescription stimulants (NPS) developed by the Substance Abuse and
Mental Health Services Administration (SAMHSA) for national epidemiologic surveys is
“use of any form of prescription stimulants that were not prescribed for you or that you took
only for the experience or feeling they caused.”9 SAMHSA recognizes that this definition
“casts a wide net” and could encompass overusing one’s own prescription.9

Several studies have examined the characteristics of college students who nonmedically use
prescription stimulants. Compared to their nonusing counterparts, studies have shown that
users are more likely to be male,10, 11 White,10 be a member of a fraternity or sorority,10, 12

have a lower GPA,10 and have multiple sex partners.12 One study observed a link between
NPS and a combination of perfectionism and sensation-seeking personality traits.11

Although some previous investigations describing NPS among college students have
distinguished between individuals with and without a diagnosis of ADHD,11, 13–15 they
have been limited by inconsistencies in how NPS is defined for individuals with ADHD.
The question used to assess nonmedical use on Web-based or paper and pencil surveys
usually includes a qualification about “using a medication that you took on your own that
was not prescribed for you.” However, the possibility still exists that ADHD+ college
students could engage in NPS by taking someone else’s medication for recreational purposes
in addition to taking their own therapeutic dose as prescribed. The other possibility is that
ADHD+ students may overuse their own medication in order to get an increased effect, or
crush and snort it to get high, as was observed in some clinically treated samples.16 It is
important to determine the extent to which overuse occurs, and the reasons underlying it.

Moreover, it is important to investigate whether different formulations of stimulant
medications are associated with differences in abuse liability. Pharmacologically, the
reinforcing properties of stimulants are in part determined by the rate at which the drug
enters the brain, as well as the rate at which it is cleared.17, 18 Slow-release preparations that
are not associated with a fast escalation of dopamine levels and that allow for an extended
period of dopamine blockade are thought to have less abuse liability as compared to
immediate-release formulations of methylphenidate or amphetamine salt mixtures.19 By
consolidating all types of prescription stimulants under one general question on a survey,
researchers cannot determine which types of prescription stimulants are being overused or
used nonmedically. For instance, it is important to make distinctions between different types
of stimulants, such as amphetamine-dextroamphetamine, which is widely prescribed for
ADHD.11, 20 Although asking about different types of prescription stimulants adds to the
labor-intensiveness of the research and requires large sample sizes, it is necessary to answer
critical questions.

The first aim of this study was to define the nature and extent of NPS in a sample of ADHD
+ college students, including both overuse of one’s own medication and use of someone
else’s medication. This information has important implications for the clinical supervision of
these patients, especially when students go to college and less parental supervision is
available. The second aim was to replicate and extend previous findings about the
characteristics of NPS among college students who were not medically using a prescription
stimulant for ADHD (and assumed not to have been diagnosed with ADHD). Third, we
aimed to determine whether NPS and overuse of a medically prescribed stimulant for
ADHD among college students were independently associated with an increased risk of
other illicit drug use and dependence upon alcohol and marijuana.
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Methods
Study Design

Sample selection occurred in two stages. First, targeting the entire class of incoming first-
year students, ages 17 to 19, at a large, public university in the mid-Atlantic region, we
administered a brief screening survey to 3,401 students during new-student orientation in the
summer of 2004. The first-stage response rate was 89%, and the sample was similar to the
target population with respect to demographics.21 This response rate is consistent with the
definition of a minimum response rate as defined by the American Association of Public
Opinion Research.22 A stratified random sample of those students was invited to participate
in a longitudinal study, beginning with a two-hour interview administered during their first
year at college. To select the longitudinal cohort sample, purposive sampling strategies were
employed to obtain a disproportionate number of experienced drug users,21 but because the
probability of selection was known, prevalence estimates could be obtained by weighting
back to the characteristics of the screened population (n = 3,401). The second-stage response
rate was 86% and yielded a final longitudinal cohort sample size of 1253 students, ages 17–
20 at the time of their interviews.

Participants
The present study is based on analyses of the data gathered on these 1253 students who
completed a two-hour personal interview that took place at some point during an eight-
month period of time during the students’ first academic year (October 2004 through May
2005). The demographic characteristics of the sample were representative of the general
population of first-year students at the university.21 Approximately half were female
(51.4%), 72.4% were White, and as a proxy of socioeconomic status, 73.5% indicated their
mother had attained a 4-year college degree or more. Respondents received $5 for
participating in the screener and $50 for completing the interview. More details on
recruitment, weighting procedures and data collection methods can be found elsewhere.21
Informed consent was obtained for participation. A federal Certificate of Confidentiality was
also obtained. The study was reviewed and approved by the University Institutional Review
Board.

Measures
The field staff team consisted of 18 part-time interviewers, and many interviews were
conducted by senior staff including the PI. Interviewers’ education and background varied;
most were current students, either undergraduates in their senior year, or graduate students at
the master’s level. All interviewers underwent extensive training by the PI and had ongoing
supervision. Call-back spot-checks and other quality control measures were performed at
regular intervals.

Medical Use of Prescription Stimulants for ADHD and Overuse of Prescription
Stimulants—Respondents were questioned about the presence of any current health
conditions for which medications had been prescribed for treatment. The following
statements were read verbatim: “The next set of questions is about nonmedical use of
prescription drugs. Let me begin by telling you that there are two types of nonmedical use
that we are interested in. The first is when you are prescribed a drug by a doctor for a
specific condition, but then use the drug in a way that is not consistent with the doctor’s
orders, like using too much or too frequently. Do you have any current health conditions for
which you have been prescribed medications? If so, please specify the type of condition and
the name of the medication(s)”. If the respondent did not volunteer, they were asked “What
about ADHD?” For individuals who answered affirmatively to the question about medical
use of a prescription stimulant for ADHD, they were asked “Did you ever use the
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medication in a way that was inconsistent with the doctor’s prescription like I described?”
Responses were recorded verbatim and later coded for the presence/absence of medical use
of a prescription stimulant for ADHD, and also lifetime overuse of the medication. For ease
of presentation in this paper, the abbreviation ADHD+ is defined as the medical use of a
prescription stimulant for ADHD. The presence of untreated ADHD was not captured;
therefore, the abbreviation ADHD- is used to denote students who were not taking any
prescription medications for ADHD, and who are assumed not to have been diagnosed with
ADHD. Students who indicated they had “self-diagnosed” themselves with ADHD or other
attention problems were coded as ADHD-.

Nonmedical Use of Prescription Stimulants (NPS)—Because of the measurement
challenges inherent in assessing nonmedical use of prescription drugs, care was taken to
train interviewers to understand the nature and complexity of nonmedical use to ensure that
respondents had a clear idea of what was being asked. The questioning of the respondent
continued with the following statements: “The second type of nonmedical use is when you
do not have a prescription, but obtain the drug from someone else. I’m going to ask you now
about three types of prescription drugs that you might have used in that way. The first type
of prescription drugs is prescription stimulants. For these questions, we are not interested in
the use of over-the-counter stimulants (such as Dexatrim® or No-Doz®) that can be bought
in drug stores or grocery stores without a doctor’s prescription.” The respondent was then
shown a card of photographs of various prescription stimulants. “This card has some
examples of the stimulants we are referring to. These pictures show only pills, but we are
interested in any form of prescription stimulants that were not prescribed for you or that you
took only for the experience or feeling they caused.”

Even students with legitimate prescriptions for various conditions were asked these
questions because it was possible that they could obtain other medications illegitimately in
addition to having their own. Next, participants were asked about the age at which they were
first offered the drug, age at first use, lifetime and past-year frequency of use, and recency of
use. The presence of lifetime use was derived from the recency of use variable. Past-year use
was derived from the past-year frequency variable. Additional details were captured in
qualitative, open-ended questions regarding the formulations, dosage, methods of
administration, reasons for use, source, and cost of any prescription stimulants they had used
nonmedically in their lifetime. Responses were recorded verbatim and reviewed to develop a
coding scheme for the most frequently occurring reasons for use, which are listed in Table 1.
Although respondents were asked about the dose they ingested, very few could report the
dose with certainty; therefore, these data are not reported.

For the analyses pertaining to other drug use and dependence upon alcohol and marijuana,
lifetime NPS was coded as a binary variable according to the strict definition of using
someone else’s prescription stimulants. In addition, a three-level categorical variable was
constructed for medical use and overuse of prescription stimulants for ADHD: 1) no ADHD,
and therefore medical use and overuse were not possible (ADHD-); 2) medical use, but no
overuse reported (ADHD+ Overuse-); 3) overuse of a medically prescribed stimulant for
ADHD (ADHD+ Overuse+). This strategy was desirable because it enabled us to
simultaneously examine the potentially distinct effects of NPS (using someone else’
prescription), overuse of prescribed ADHD medication, and legitimate medical use of
ADHD medication.

Nonmedical Use of Other Prescription Drugs and Illicit Drug Use—Nonmedical
use of prescription analgesics and tranquilizers (including benzodiazepines) was captured
within a series of questions similar to the questions described above. In addition, participants
were assessed for past-year use of seven categories of illicit drugs: marijuana, inhalants,
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cocaine, hallucinogens, heroin, amphetamines/methamphetamine, and ecstasy. All drug use
questions were modeled after the NSDUH.23

Dependence upon Alcohol and Marijuana—Alcohol dependence was assessed using
a series of questions from the NSDUH.23 Consistent with the DSM-IV guidelines,24 alcohol
dependence cases were defined by the endorsement of three or more of the following seven
criteria: acquiring tolerance to alcohol, experiencing withdrawal symptoms, using more
alcohol than intended, being unable to cut down on drinking, spending a lot of time
obtaining or using alcohol, giving up important activities because of drinking, or continuing
to use alcohol despite problems with physical or mental health. A similar series of questions
assessed marijuana dependence. To reduce respondent burden, the dependence items were
only asked for individuals who used the substance at least five times in the past year. Cases
were coded as non-dependent if they met fewer than three criteria for dependence, or if they
used the substance less than five times in the past year.

Statistical Analyses
Sampling weights were computed on the basis of gender, race, and history of drug use
during high school, using data collected in the screener survey described above. To estimate
the prevalence of NPS, unweighted and weighted frequencies were computed separately for
all students (n = 1,253) and for the subset (n = 45) who were medically using a prescription
stimulant for ADHD. Second, descriptive statistics were used to characterize the sample
with respect to their characteristics of NPS defined as using someone else’s prescription, and
excluding the eight students who had only overused their own prescriptions.

Finally, to test the hypothesized associations between NPS, medical use (and overuse) of a
prescribed stimulant, and other drug use, a series of eight logistic regression analyses were
conducted with past-year use of each illicit drug as the dependent variable. Heroin use was
not tested in this way due to its extremely low prevalence. Two additional models were also
developed with alcohol and marijuana dependence as dependent variables. In all models,
both independent variables (lifetime NPS and the three-level overuse variable) were entered
as the two main effects. Each model controlled for race, gender, and mother’s education.
The model on alcohol dependence was restricted to individuals who had used alcohol at
least once during the past year, and controlled for past-year frequency of alcohol use.
Similarly, the model on marijuana dependence was restricted to past-year marijuana users
and controlled for past-year frequency of marijuana use. For the three-level overuse
variable, individual comparisons were evaluated for statistical significance only if the
overall χ2 value was significant at p < .05.

Results
Prevalence of Medical Use of a Prescription Stimulant for ADHD

Forty-five of 1,253 students reported medical use of a prescription stimulant for ADHD. The
corresponding weighted prevalence for first-year students is 3.0%wt.

Prevalence of NPS
Figure 1 graphically presents the breakdown of all students in the sample (n = 1,253) with
respect to NPS. The shaded boxes constitute a total of 233 individuals who used prescription
stimulants nonmedically at least once in their lives, representing 13.5%wt of the general
population of first-year students at the university. Among the 45 ADHD+ students, 12
(26.7%) had overused their prescribed stimulant medication for ADHD. Interestingly, four
of these individuals overused their own medication and also used someone else’s
prescription stimulants. Another three individuals did not overuse their own medication,
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even though they did use someone else’s prescription stimulants. Therefore, 15.6% (7/45) of
ADHD+ students qualify for a strict definition of NPS—that is, using someone else’s
prescription. The comparable proportion among ADHD- students was quite similar at 18.0%
(i.e., 218/1208). However, 33.3% (i.e., 15/45) of ADHD+ students met the broadest
definition of NPS (either overusing their own medication and/or using someone else’s).

Although an analysis of gender differences is not central to the aims of this paper,
exploratory analyses revealed that, using the strict definition described above (i.e., using
someone else’s medication), NPS was similarly prevalent among females (16.8%) and males
(19.2%) in this sample, regardless of the medical use of a prescription stimulant for ADHD.
However, among students who were medically prescribed stimulants for ADHD, overuse
was somewhat higher for females (37.5%) than for males (20.7%). These data are not shown
in a table as small cell sizes precluded significance testing of gender differences.

Characteristics of NPS
Table 1 presents the results of the descriptive analysis of 225 nonmedical users of
prescription stimulants. Frequencies are presented separately for the seven students who
were medical users of prescription stimulants who also used someone else’s prescription,
because these data may be of interest to clinicians; however, because of the small number of
these individuals, significance tests were not conducted. Here, we discuss the overall results
(see “All” column). The lifetime frequency of use was relatively low: 44.0% of nonmedical
users had used only once or twice in their lives, and the majority had used fewer than 12
times (85.3%). With respect to recency of use, fewer than one-third had used within the past
month (32.5%), but the majority of lifetime users were past-year users (78.7%). In summary,
the weighted prevalence of NPS for all first-year students was 10.4%wt in the past year and
4.3% wt in the past month.

Students used a variety of different prescription stimulants, with amphetamine-
dextroamphetamine (89.3%) being the most commonly reported, followed by
methylphenidate (25.8%). Methylphenidate extended release was nonmedically used by
13.8% of users. [Similarly, the most widely prescribed stimulant medication for ADHD was
amphetamine-dextroamphetamine (53.3%), followed by methylphenidate extended release
(20.0%) and methylphenidate (17.8%); these data are not shown in a table].

The reasons for using prescription stimulants are presented in Table 1. By far, the greatest
number of individuals said they used stimulants to help them focus or concentrate so they
could study or do schoolwork (73.3%), and over half (58.2%) said that studying was their
only reason for using stimulants. Curiosity was the second most prevalent reason for use
(17.8%). We constructed a “recreational use” category based on the following verbatim
responses from respondents: wanting to get high, feel good or have fun (6.7%); and wanting
to enhance wakefulness while partying, drinking, and going out with friends (8.9%). In total,
15.6% of users cited any of these recreational reasons for use, and very few used exclusively
for recreational reasons (5.8%). A small proportion of users (4.9%) mentioned using
stimulants because of peer pressure or because people around them were using them.
Miscellaneous other reasons for using stimulants were reported infrequently and included
“weight loss”, “staying awake to drive when they were tired”, “wanting to pass a
breathalyzer test”, or “staying awake for no particular reason”.

With respect to route of administration, swallowing pills whole was most common (76.9%),
and 14.7% of users crushed the pills prior to inhaling them or ingesting them with food. Of
the three most prevalent types of prescription stimulants reported in this sample, inhalation
was reported most frequently with methylphenidate (17.3%), somewhat less often with

Arria et al. Page 6

Pharmacotherapy. Author manuscript; available in PMC 2010 July 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



amphetamine-dextroamphetamine (13.1%), and very rarely with methylphenidate extended
release (3.8%; data not shown in a table).

Prescription stimulants were obtained from a variety of sources, but the vast majority
obtained the medication from friends, primarily from those who had a prescription (78.7%),
some from those who did not have a prescription (15.6%), and less from those whose
prescription status was unknown (6.7%). Nearly three-quarters obtained their pills for free
(72.4%). When students did pay for them, the cost ranged from $1 to $10 per pill. Only one
student reported stealing prescription stimulants and no one reported buying prescription
stimulants over the Internet. The source of drug was similar regardless of recency of use.
However, obtaining pills for free was less common among those who used more recently:
69.9% of past-month users, 67.8% of past-year users, and 95.6% of those whose last use was
more than a year ago.

Associations with Illicit Drug Use
Table 2 presents the results of logistic regression analyses examining the association
between lifetime NPS and illicit drug use. Lifetime NPS was independently and significantly
associated with past-year use of all eight illicit drugs assessed. For example, 88.7% of NPS+
individuals had used marijuana in the past year, compared with 56.2% of NPS- individuals.
After controlling for the effects of race, gender, mother’s education, and medical use of a
prescription stimulant for ADHD, overuse of a medically prescribed stimulant for ADHD
was independently associated with past-year use of hallucinogens, cocaine, ecstasy, and
prescription tranquilizers. Nonmedical use of prescription analgesics was also more
prevalent among overusers, although the overall χ2 did not achieve statistical significance
(χ2 = 5.8, p = .06). Results were extremely similar for models on the association between
past-year NPS and other drug use. However, when holding constant past-year NPS, the
association between overuse of a prescription stimulant and other drug use became non-
significant for all drugs except ecstasy.

From Table 3, it can be seen that NPS is strongly associated with alcohol and marijuana
dependence (AOR = 1.8 and 4.0, respectively), even holding constant demographics and
past-year frequency of alcohol and marijuana use, respectively. In addition, overusers of
medically prescribed stimulants were significantly more likely to be marijuana dependent
than students who were not prescribed a stimulant medication for ADHD (AOR = 5.6, CI =
1.4 to 22.8). The association between overuse and alcohol dependence was similar (AOR =
4.3, CI = 1.1 to 16.0), although the overall χ2 failed to reach statistical significance (χ2 = 4.6,
p = .10).

Discussion
This study describes the prevalence of various forms of nonmedical use of prescription
stimulants. In our sample of college students, 18.0% of ADHD- students used prescription
stimulants nonmedically at least once in their lives, meaning they had used someone else’s
medications. The comparable proportion among students who were medically using
prescription stimulants for ADHD (ADHD+) was about the same: 15.6% (7/45). However,
when overuse of one’s own ADHD medications is included in the definition, 33.3% of
ADHD+ students could be defined as nonmedical users. Thus, even small changes in the
definition of nonmedical use can greatly affect the estimated prevalence.

Earlier studies of clinical samples did not reveal major problems of abuse or diversion of
prescription stimulants,25–27 while more recent studies have highlighted the possibility of
overuse among children treated for ADHD. Wilens et al.28 reported that of 98 patients with
ADHD, 11% diverted their medication, 22% overused it, and 10% used their medication to
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“get high.” Interestingly, in that study, 83% of the “misusers” in that study had a diagnosis
of either a conduct disorder, substance use disorder, or both. In a separate study, Williams et
al.29 reviewed the medical charts of 450 adolescents and found that 44% of ADHD patients
used their own medications nonmedically.

For the purposes of comparison with prior literature, we prefer to report prevalence
estimates based on nonmedical use of someone else’s prescription stimulants: 13.0% wt for
lifetime and 10.4%wt for past year. These results are somewhat higher than the
corresponding estimates (8.3% and 5.9%) reported in one large college student study which,
like the present study, included many types of prescription stimulants.20 Moreover, by
capturing multiple forms of prescription stimulants, we obtained prevalence estimates that
are higher than the 2005 NSDUH, which reported that 5.8% of 18 to 25 year olds used
methylphenidate at least once in their lifetime.30 Other cross-sectional studies of college
students reveal a wide range of prevalence estimates for lifetime NPS, from 6.9% to 35.5%.
10, 11, 14, 31, 32 The studies vary with respect to age range of the samples, response rates,
and the types of stimulants assessed; however, several interesting and consistent findings
have emerged and have been replicated in the present study. Consistent with earlier studies,
13, 32 we found that NPS appears to be generally infrequent and sporadic, with the majority
of NPS+ individuals using them less than 12 times in their lives (85.3%). We also found that
most students nonmedically use stimulants “purposefully” as an academic aid, that is, to
help them study or cram for exams and write papers.11, 31 We also found that the
overwhelming majority of college students obtain prescription stimulants from friends, who
either have or do not have a legitimate prescription.13, 33 Lastly, consistent with McCabe et
al.,32 we find it noteworthy that the students taking prescribed ADHD medication were
outnumbered by lifetime nonmedical users of prescription stimulants, at a ratio of nearly
five to one (45 vs. 218).

In this study, the proportion of lifetime nonmedical users who cited recreational reasons for
use (i.e., getting high or staying awake to party) was somewhat lower than in previous
reports, which yielded estimates ranging from 19.3% to 70%.11, 13, 20, 33 Similarly,
inhalation of stimulants (14.2% of lifetime nonmedical users) was also less prevalent in this
study than elsewhere. Although these differences may be partially attributable to
methodological differences in the wording of questions, mode of administration, or
geographic differences; it seems noteworthy that the college student samples in these prior
studies have all been considerably older, whereas the present sample was restricted to first-
year students aged 17 to 20. Future studies with this cohort will determine the extent to
which recreational NPS and inhalation might become more prevalent later in college.

In our study, multivariate analyses revealed that both overuse of medically prescribed
stimulants for ADHD and NPS (using the strict definition of using someone else’s
medication) were independent risk factors for past-year use of other illicit drugs, even
controlling for demographics. These findings confirm those from other studies that reported
a strong association between NPS and polydrug use.10, 33, 34 A meta-analysis by Wilens et
al.35 concluded that the balance of evidence from six outcome studies supported the notion
that individuals who were treated for ADHD were at a lower risk for developing a
subsequent substance abuse disorder than children with untreated ADHD. While our study
cannot speak to the association between untreated or undiagnosed ADHD and risk of illicit
drug use, our finding that overuse of prescription stimulant medication was independently
associated with past-year illicit drug use warrants further study. One clear implication is that
college students being treated for ADHD might need more careful monitoring for the
persistence of ADHD symptoms, inconsistent compliance with treatment (e.g., overuse), and
possible illicit drug use. Further studies with this cohort are underway to uncover their
diagnostic and treatment history with respect to ADHD, including the age at which they
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were first diagnosed with ADHD and whether they followed their treatment regimen
consistently; the possibility of conducting clinical assessments of ADHD in the sample is
also under consideration.

Limitations
The findings of this study must be tempered by the following limitations. First, while the
sample was ascertained using stratified random sampling methods and not simply a
volunteer or convenience sample, students were sampled from a single university, and thus,
the results might not be generalizable to smaller private colleges or universities in other
regions of the U.S., or to populations other than college students. Second, we defined our
ADHD+ sample as the individuals who were medically using a prescription stimulant for
ADHD; therefore, there is a possibility that some students in our ADHD- group would have
been diagnosed with ADHD if they had received a clinical assessment. Also, although
interviewers were trained to convey a non-judgmental attitude and repeatedly reassure
participants about confidentiality throughout the interview, we cannot rule out the possibility
that some participants underreported their drug use behaviors due to social desirability
effects. Lastly, the analyses performed are cross-sectional and do not shed light on the
longitudinal patterns of overuse or NPS. For example, we cannot ascertain from our
statistical models whether the associated illicit drug use occurred before, after, or during the
same time period as the NPS. As part of the longitudinal design of the study, the initial
interview focused on lifetime drug use, whereas subsequent assessments capture more recent
intervals of use; therefore, data presented here are limited with respect to details of recent
drug use. Moreover, interviews were conducted throughout an eight-month period spanning
the academic year, and therefore we cannot determine how many students may have
initiated NPS and/or treatment for ADHD at some later point during their freshman year.
Kaloyanides et al.36 showed that students who began medical use of prescription stimulants
in college, in contrast to initiating medical use earlier in childhood, were more likely to have
drug problems than individuals who had not used prescription stimulants medically.

Implications for Clinicians
These findings, together with the growing body of literature on the subject of NPS among
college students, suggest a need for additional clinical guidelines for physicians who
prescribe stimulant medications to older adolescents who are college-bound. The American
Academy of Pediatrics published clinical practice guidelines for the assessment and
treatment of ADHD in school-aged children in 2000.1 While extensive information was
provided with regard to involvement of parents in the process of assessment and treatment,
no mention was made of the risks associated with NPS.

We found that 26.7% of students who medically used a prescription stimulant for ADHD
overused their medication, and that three-quarters of NPS+ individuals had obtained
prescription stimulants from a friend who had a prescription. These findings suggest that, for
ADHD patients in high school and college, physicians should be aware of the possibility of
overuse and/or diversion of stimulant medications. Guidelines for clinical practice should
include recommendations for age-appropriate educational messages tailored to these older
adolescents. For example, patients should be cautioned against diverting their stimulant
medications or using their friends’ medications. Although this study did not measure co-
ingestion of prescription stimulants with alcohol and other drugs, we found that nonmedical
use occurred in the context of “partying” for a number of students, consistent with prior
studies documenting significant co-ingestion.11, 33 Physicians should therefore caution
patients about the health risks associated with co-ingestion, especially considering recent
evidence of the potential for serious adverse effects resulting from interactions of stimulant
medications with alcohol and other drugs.33, 37 If, as suggested by the current study, the
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college environment poses especially high risks for ADHD patients with respect to
nonmedical prescription drug use and other drug involvement, then the transition to college
is an especially important time for physicians to emphasize these messages. Accordingly,
physicians should monitor their ADHD patients for overuse of their medications and other
forms of illicit drug use via both drug testing and self-report assessment tools.

Implications for Parent Education
If the findings of the study are replicated and confirmed, this line of inquiry has potentially
important implications for prevention of NPS. First, prevention activities can be targeted
toward parents. Parents of students with ADHD should be given general information about
the possibility of overuse and misuse, especially if their child is in college and having to face
the challenges inherent to college life, such as a heavy class schedule and multiple
assignments due at similar times. Moreover, we believe that the absence of parental
supervision and increased independence associated with being in a college environment may
also create more risk for NPS among students with ADHD as compared to being in
secondary school, where parents may be able to more closely supervise therapeutic dosing
for their adolescent.

Parents of students without ADHD can also be targets for prevention messages aimed at
helping them learn to recognize when their college-age child is using someone else’s
prescription stimulants, and to respond proactively. Comments provided by a few
respondents in our study have highlighted the possibility that in at least some cases, parents
are not concerned about this behavior and sometimes even encourage it if it will lead to
better grades. For example, one respondent explained that parents “understand because it
relieves the pressure.” Teter et al.12 reported that nonmedical users of prescription
stimulants actually have lower grades than students who do not take prescription stimulants
nonmedically. Similarly, in our own sample, NPS was linked to lower grades by the end of
the freshman year of college, and this association was mediated by the effect of skipping
class more frequently.38

Given this information, parents should not encourage or simply turn a blind eye to this
behavior; rather, they should strongly question the argument that their child’s NPS helps
them meet the challenging demands of a college workload. Parents should caution against
this practice because of legal risks and unknown health risks associated with taking another
person’s prescription stimulants. Moreover, nonmedical use of any prescription drug should
serve as a “red flag” to parents since we and others39 have consistently demonstrated the
link between nonmedical use and illicit drug use and heavy drinking. Moreover, in this study
we report a significant association between NPS and dependence upon alcohol and
marijuana. It is possible that students who are drug dependent are more likely than non-
dependent students to turn to NPS as a way of compensating for decreases in academic
performance. We plan to test this hypothesis prospectively in our longitudinal study by
examining incident NPS among dependent and non-dependent marijuana users.

Policy Implications
The findings of this study have implications for college administrators and campus health
professionals. The effectiveness of prevention programs that specify both legal and health
risks of nonmedical use of prescription drugs needs to be evaluated and could be integrated
into efforts to curb tobacco and alcohol use. Placing NPS in the same context as illicit drug
use—which is valid given the strong association between the two behaviors—may serve as a
way to discourage students who are “on the edge,” that is, those who have had the
opportunity but have not yet used the drug. The fact that less than 20% of students are using
prescription stimulants nonmedically in their first year of college may be useful in crafting
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social marketing strategies aimed at increasing students’ awareness that this behavior is not
normative.

Research Implications
From a methodological standpoint, researchers should arrive at a consensus regarding
terminology, rather than continuing to use a variety of terms, such as “misuse,”13, 33

“abuse,”40 “illicit use,”12, 31 and “unsanctioned use.”41 In our estimation, NPS is a difficult
behavior to assess due to the high variability in how participants subjectively interpret the
wording of questionnaire items, and these difficulties are compounded with populations
being treated for ADHD. Although interview methods may be subject to other limitations,
such as underreporting of socially undesirable behaviors, we believe they have distinct
advantages over self-administered formats for investigating a behavior as complex as NPS.
Moreover, we find no evidence of underreporting based on comparisons of our prevalence
estimates with prior studies, especially considering that our sample of college freshman was
younger than students in most prior studies. In this study, we attempted to distinguish
overuse of one’s own prescription stimulants from use of medications that were not
legitimately obtained, yet we observed little substantive differences between these
behaviors. We therefore recommend that researchers use a broad definition of nonmedical
use with sufficient follow-up questions to clarify the context in which the drugs were
obtained and used.

Another promising area of research pertains to understanding the impact of abuse-resistant
formulations of prescription stimulants, and the use of non-stimulant alternatives such as
atomoxetine on NPS. In this study, the most common nonmedically used prescription
stimulant was amphetamine-dextroamphetamine (89.3%), followed by methylphenidate
(25.8%) and lastly, methylphenidate extended release (13.8%). This finding is somewhat
expected because methylphenidate extended release is formulated to be abuse resistant.18

Our finding that amphetamine-dextroamphetamine is nonmedically used more widely than
other stimulant medications is consistent with prior research.20 Other studies are needed to
confirm that the immediate-release form of amphetamine-dextroamphetamine is
nonmedically used more frequently than the extended-release forms. Prescribing abuse-
resistant formulations might be a prudent strategy for physicians to limit nonmedical use,
while still gaining therapeutic benefit for ADHD patients.19

Our sample will be followed longitudinally to better understand the development of possible
consequences of NPS. In another study of this cohort, we documented that between the
freshman and sophomore years of college, 11.7% of NPS-naïve students became new
nonmedical users of prescription stimulants, and 60.7% of prior nonmedical users continued
to use from one year to the next.21 Further study is warranted to examine whether overusers
of prescription stimulants for ADHD have similar or different incidence rates or rates of
continuation. Future work with this cohort will examine NPS-related risk of other illicit drug
problems, including health problems in the transition to adulthood, and will aim to
understand whether or not students who use prescription stimulants nonmedically for
academic performance purposes subsequently continue using stimulants in order to improve
occupational performance. This line of research will clarify the extent of harm to public
health that is associated with nonmedical use of prescription stimulants.
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Figure 1.
Classification of various forms of nonmedical use of prescription stimulants (NPS) observed
in a sample of 1,253 college students.
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