From the Department

of Biomedical Sciences

at Oakland University
William Beaumont School
of Medicine in Rochester,
Michigan (Dr Wasserman),
and the departments of
institutional effectiveness
and accreditation (Dr Cole),
physiology (Dr Suminski),
and clinical affairs

(Dr Dougherty) at the Kansas
City University of Medicine
and Biosciences in Missouri.
Drs Fitzgerald and Sunny
were osteopathic medical
students at the Kansas

City University of Medicine
and Biosciences College

of Osteopathic Medicine in
Missouri at the time of this
study. They hold master’s

degrees in bioethics.

Financial Disclosures:

None reported.

Support: This research was
supported by the Department
of Family Medicine at the
Kansas City University of

Medicine and Biosciences.

Address correspondence

to John J. Dougherty, DO,
Kansas City University of
Medicine and Biosciences,
1750 Independence Ave,
Kansas City, MO 64106-1435.

E-mail:

jdougherty@kcumb.edu

Submitted August 31, 2013;
final revision received
March 27, 2014; accepted
April 14, 2014.

MEDICAL EDUCATION Imm
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Among Medical Students
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Context: Proliferation of the use of psychopharmacologic drugs for the treatment of
individuals with attention and behavior disorders has promoted discussion of the illicit
use of such drugs to enhance academic performance. Previous research has focused on
the use of such drugs by undergraduate students; however, inquiry into the nonmedical
use of prescription stimulants by medical students is warranted because of the unique
qualities of the medical school environment (including academic pressure, stress, and
competition with peers) and the demographic characteristics common to many medi-
cal students.

Objective: To examine the nonmedical use of prescription stimulants among osteo-
pathic medical students, focusing on such key associated variables as academic stress,

social network connections, and use of other substances.

Methods: In 2012, first- and second-year students at a large osteopathic medical
school were surveyed on the nonmedical use of prescription stimulants, stress, so-
cial networks, perceptions of drug use, and related topics. Data were compared with

national data and assessed using analysis of variance and y? statistical tests.

Results: A total of 380 students completed the survey. Of those, 56 (15.2%) reported
using prescription stimulants nonmedically to help them study in medical school.
This percentage is significantly higher than the national estimated rate of diagnosis
of attention-deficit/hyperactivity disorder in similar populations (r=3.72, P<<.001).
Both positive perceptions of the nonmedical use of stimulants (F=14.89, P<<.001)
and the use of other substances (y*=18.00, P<<.001) were positively associated with
the nonmedical use of stimulants. Social network connections did not positively pre-
dict use by medical students, and certain types of social connectivity had a negative

association with use.

Conclusion: In contrast with research on undergraduate populations, addressing
academic stress and feelings of competitiveness may not be viable strategies for
mitigating nonmedical use of stimulants among medical students.

J Am Osteopath Assoc. 2014;114(8):643-653
doi:10.7556/jaoa.2014.129

he proliferation of psychopharmacologic drugs for the treatment of individu-
als with attention and behavior disorders such as attention-deficit/hyperactiv-
ity disorder (ADHD) has promoted discussion of the illicit use of such drugs in
academic settings, where their use is often viewed as a means of academic performance
enhancement and even a form of cheating. Research on the nonmedical use of stimulants
in academic settings has focused on undergraduate student populations. Medical schools,

however, have been slow to examine such use among their cohorts.! The unique qualities

The Journal of the American Osteopathic Association August 2014 | Vol 114 | No. 8

643



I MEDICAL EDUCATION

644

of the medical school environment, including intense
academic pressure, high levels of stress, and stiff com-
petition among peers, warrant further examination of this
issue. Additionally, the osteopathic values that underpin
the whole-patient approach to care have a natural parallel
in osteopathic medical education, where there is a need
to promote positive coping skills as part of a student’s
professional development toward becoming a competent
and well-balanced osteopathic physician.

A meta-analysis by Smith and Farah' showed that the
lifetime prevalence of nonmedical use of prescription
stimulants among postsecondary student populations
ranged from 6.9% to 34.0%. Similarly, a systematic re-
view reported that the rate of nonprescribed stimulant
use among college students was between 5% and 35%.?
These findings may reflect any number of differences in
study design, including focusing inquiries on differing
types of stimulants and using dissimilar strategies in the
construction of surveys, particularly when attempting to
elicit honest responses to questions about nonmedical
use of stimulants. Reasons for stimulant use also vary,
with recreational use proving to be an overwhelmingly
popular reason among some student samples, whereas
improved studying and concentration were more fre-
quently cited by others.!

Across the literature, a pattern of variables associ-
ated with the nonmedical use of prescription stimulants
is evident. Among student populations, higher levels of
use have been noted among males, whites, and students
who use other substances.*? Other studies have found
that the level of social stigma directed toward other
users by survey respondents was relatively low, aca-
demic stress was a positive predictor of use, and use
increased at colleges where admissions standards were
more competitive.”!® The finding in one study® that
Jewish religious affiliation was positively associated
with nonmedical use of stimulants likely points toward
a social network effect, a supposition supported by the
positive association between fraternity or sorority affili-

ation and use.>**!! It is possible that larger social net-

works confer higher degrees of access as well as
increased opportunities to know other users, both of
which positively predict use.!*!?

The prevalence and predictors of nonmedical use of
prescription stimulants among pharmacy, dental, and al-
lied health students are similar to those among under-
graduate students.*'* One study' found that 10% of
students at an allopathic medical school reported using
stimulants nonmedically in their lifetime. Users were
more likely to be white, and they often reported enhance-
ment of academic performance as their motivation for
use.' Researchers found a similar proportion (8.7%) of
nonmedical use of stimulants over the lifetime of medical
students in an Iranian sample.'®

The current study assesses the nonmedical use of
prescription stimulants among medical students at a large
osteopathic medical school in the Midwestern United
States. In particular, we compared the rate of nonmedical
use of prescription stimulants among our survey popula-
tion with the national estimated rate of diagnosis of
ADHD. In addition, we examined the correlates of the
nonmedical use of stimulants, including stress, competi-
tiveness, social network connections, use of other sub-
stances, and attitudes toward use.

On the basis of previous studies’ findings and our in-
formal impressions on nonmedical use of prescription

stimulants, we formed the following hypotheses:

1. The proportion of individuals in the sample
who use prescription stimulants nonmedically
will be significantly greater than national estimates
of the rate of diagnosis of ADHD. (Although
we also used questions that measured the
nonmedical use of prescription stimulants directly,
hypothesis 1 precludes the possibility that our
analysis will overlook individuals who negotiated
the acquisition of prescription stimulants
from legitimate sources despite lacking a true
medical need. Because medical students may be

especially likely to possess the knowledge and
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skills required to successfully acquire legitimate
prescriptions, testing the proportion of total use
against an established target value was the best
way to estimate the prevalence of nonmedical use.
Although reliable rates of diagnosis of ADHD
among medical students were not attainable,
the age of the cohort in our study [primarily in
the mid-20s], in relation to trends of increasing
rates of diagnosis, suggested that our use of the
national rate of diagnosis for comparison purposes
provided a relatively high test value. Therefore,
if our findings were statistically significant, we
would have a reasonable level of confidence in our
interpretation of them.)

2. Stress is positively associated with
nonmedical use of prescription stimulants.

3. Competitiveness is positively
associated with such use.

4. Having a larger social network is
related to increased nonmedical use
of prescription stimulants.

5. Negative perceptions of the nonmedical
use of prescription stimulants are negatively
correlated with such use. (Associating social
stigma with a behavior intuitively predicts
less engagement in that behavior. Conversely,
engaging in a behavior may undermine the

normally associated stigmas.)

6. Use of other substances is positively associated

with the nonmedical use of prescription stimulants.

(As found in other studies,*” the use of other
substances creates the perceptions by proxy
that the nonmedical use of prescription

stimulants is normal.'>!6)

MEDICAL EDUCATION Imm

Methods

During the spring semester of 2012, first- and second-
year students at a large osteopathic medical school in
the Midwestern United States were administered a
61-item survey immediately after didactic lecture ses-
sions. Students were not informed in advance that the
survey would be administered. Instructions, which
were read to the students, guaranteed participants’
anonymity. The institutional review and privacy board
at the university approved the study protocol and
waived the requirement for written documentation
of consent.

Various assurances of anonymity that were in-
cluded in the study design for ethical reasons were
articulated to the participants. These assurances, along
with several best practices for encouraging honest re-
sponses to threatening questions,'” were meant to
elicit more accurate survey responses. For example,
an approved waiver of written documentation of con-
sent may improve the willingness of students to an-
swer sensitive questions.!” Additionally, a short
narrative (provided orally and as a coversheet to the
survey) that preceded the questions about diagnosis
not only indicated that the prevalence of stimulant use
was increasing among young adults but also put forth
the notion that stimulants promote functioning among
young adults with ADHD. Although truthful, this nar-
rative was primarily intended to mitigate a social desir-
ability bias (eg, underreporting of deviant behavior).
Similarly, written statements such as “Everyone finds
medical school very difficult at times” prefaced some
of the survey questions. These statements were de-
signed to minimize feelings of deviance that might

discourage honesty.

Outcome Measures

Age was measured categorically to protect anonymity
(particularly of older respondents). Categories included
ages 23 years or younger, 24 to 26 years, 27 to 29 years, and

30 years or older. Sex was measured as male or female.
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Nonmedical Use of Stimulants

To assess students’ medical and nonmedical use of stim-
ulants, we included survey questions about whether stu-
dents had ever received a diagnosis of “an attention
deficit disorder” (use of this general term was intended to
include anyone who had ever received a diagnosis on the
ADHD spectrum) and whether they had a current pre-
scription for a psychopharmacologic stimulant. The
survey also included separate questions about whether
respondents had ever used a prescription stimulant to
help them study during medical school or during their
undergraduate education. Using the responses to these
questions, we were able to separate the students into
4 categories: nonusers without a diagnosis, users without
a diagnosis, nonusers with a diagnosis, and users with a
diagnosis. Although this “use-group” variable approxi-
mated general nonmedical use of prescription stimulants
relative to diagnosis, we also tested our hypotheses using
a dichotomous measure of whether the respondent used
stimulants nonmedically to study during medical school.
This variable did not differentiate students who had a
legitimate diagnosis; however, conceptually, it more di-
rectly captured the contemporary use patterns of respon-
dents and therefore was more directly responsive to the

concerns of some hypotheses (eg, hypothesis 1).

World Health Organization

Adult ADHD Self-Report Scale

The World Health Organization (WHO) Adult ADHD
Self-Report Scale is a 6-item scale that was created as
part of an effort by the WHO to ascertain the rates of
undiagnosed ADHD among adults. The scale asks adults
questions about remembering appointments, organiza-
tion, detail orientation, procrastination, and fidgeting, as
measured using 5 response categories ranging from
“never” (0 points) to “very often” (4 points), for a total

possible score range of 0 to 24.

Stress

To measure stress, we used the 10-item version of
Cohen’s Self-Perceived Stress Scale.'®* We modified the
recall frame from “in the last month” to “last semester”
to focus on the academic environment. The response
options for these questions were consistent with
Cohen’s original scale, ranging from “never” (0 points)
to “very often” (4 points), for a total possible score

range of 0 to 40.

Competitiveness

Competitiveness was operationalized using a single
item that asked, “On a scale of 1-10, how competitive
do you feel like medical school is at [university]? That
is, how much competitiveness is there among your
class?” This question intentionally measured a subjec-
tive impression of competitiveness, because perception
is more closely related to resulting behavior than is an

objective assessment.

Social Network

The relationship between social network connections
and nonmedical use of stimulants was estimated using
several proxy measures. The first measure was distance
from campus. The response choice of 1 mile or less iden-
tified students residing in student housing at the univer-
sity. The second measure asked about the student’s
relationship to other individuals who used prescription
stimulants nonmedically, with the final categories rank-
ordered for proximity as follows: (1) close friend or
roommate, (2) acquaintance, or (3) “I know no one.”
Finally, because religious participation can be used as a
proxy measure for social integration, religious service
attendance was measured using 9 possible gradations
that ranged from “never” (0 points) to “several times

aweek” (8 points)."?

The Journal of the American Osteopathic Association August 2014 | Vol 114 | No. 8



Use of Other Substances

Use of other substances was measured based on student
responses to 4 questions, including ordinal measures of
tobacco and alcohol use and open-ended, self-reported
measures of the use of marijuana and other illicit sub-
stances. A dichotomous variable that assessed the use of
any other substances was created for our analysis based
on these questions; however, scores for the ordinal mea-
sures of tobacco and alcohol use were also combined
with data on the frequency of use of marijuana and other
illicit drugs to create a scale measure of other substance

use. Total possible score ranged from 0 to 8.

Perception of Nonmedical Use of Stimulants

We created an approval scale based on 4 forced-choice
questions, using a 4-item Likert scale to record re-
sponses ranging from “strongly agree” (4 points) to
“strongly disagree” (1 point). The items prompted re-
sponses about the acceptability of using prescription
stimulants nonmedically, the equivalence of such use
with other forms of cheating, and so on. The possible
total range for the scale was 4 to 16. Perceived preva-
lence served as a proxy for perceptions that the non-
medical use of stimulants was normal. On the basis of
response frequencies, we then dichotomized this mea-
sure as less than 50 and more than 50 (where 50 repre-

sented approximately 20% of a given cohort).

Statistical Analysis
Surveys with 1 page or more of unanswered items were
disregarded. Missing items were coded as missing and
those cases were not included in any relevant analyses.
Hypotheses were tested using analysis of variance and
)’ statistical tests. Statistical significance was set a priori
at a=.05, and all analyses were performed with SPSS
statistical software (version 19.1, SPSS Inc).

Because estimates of the prevalence of lifetime use in
the age group assessed in the present study were not de-
rived from larger epidemiologic analyses, for the initial

test of use prevalence, we used as a comparison value the

The Journal of the American Osteopathic Association
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2011 estimate of the prevalence of ADHD (8.4%) among
3- to 17-year-olds, as calculated by the US Centers for
Disease Control and Prevention. Given that rates of diag-
nosis of ADHD are increasing, and given that diagnosis
occurs most frequently in younger populations, use of
this prevalence rate theoretically would indicate an over-
estimation of the prevalence of ADHD in our study
population, who would have been at least 20 years old in
2010, when the Centers for Disease Control and Preven-

tion collected their data.

Results
Of 499 first- and second-year osteopathic medical stu-
dents enrolled at the time of the study, 380 completed the
survey, yielding a response rate of 76.2% relative to total
enrollment. However, because class attendance was not
taken on the days when the survey was administered, it is
likely that the response rate relative to the number of stu-
dents present was even higher. Eleven surveys were
omitted from our analysis because they were not com-
plete (ie, 1 full page or more was not completed), resulting
in a final data set of 369 cases for analysis. The study
sample comprised 224 males (60.7%), 196 first-year stu-
dents (53.1%), and 173 second-year students (46.9%).
Forty-seven respondents (12.7%) reported having
previously received a diagnosis of ADHD, whereas 34
(9.2%) reported having a current prescription for
ADHD medication. One-half of those who had a cur-
rent prescription reported taking their medication daily,
whereas the other half reported taking medication as
needed. A total of 82 respondents (22.2%) reported
using prescription stimulants nonmedically to help
them study either during their undergraduate career
(60 students [16.3%]) or during medical school (56
students [15.2%]). The joint categories of use and diag-
nosis yielded the frequencies shown in Table 1.
Differences between use group scores on the WHO
Adult ADHD Self-Report Scale (7Table 2) were statisti-
cally significant (F=8.74, P<.001).
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Table 1.

Comparison of Joint Categories of Use

and Diagnosis in a Study of the Nonmedical
Use of Prescription Stimulants Among
Osteopathic Medical Students (N=369)

Use Group No (%)
Nonusers
Without an ADHD diagnosis 274 (74.3)
With an ADHD diagnosis 8(2.2)
Users
Without an ADHD diagnosis 42 (11.4)
With an ADHD diagnosis 37 (10.0)

2 Data for items related to this variable were missing for
8 students included in the final sample; these students
were not included in this analysis.

Abbreviation: ADHD, attention-deficit/hyperactivity disorder.

Post hoc analysis revealed a statistically significant
difference between users with a diagnosis of ADHD
and both of the groups without a diagnosis. This
finding suggests that the symptoms experienced by
users without a diagnosis were closer in kind to those
experienced by nonusers without a diagnosis than by

users with an actual diagnosis.

Tests of Hypotheses

Hypothesis 1 stated that the number of medical students
who used prescription stimulants nonmedically would be
statistically significantly greater than the national rate of
diagnosis of ADHD. Hypothesis 1 was supported by our
results. The percentage of students who used prescription
stimulants nonmedically to study in osteopathic medical
school was significantly higher than 8.4%, at 15.2%
(z=3.72, P<<.001), and the percentage of students who
had ever used prescription stimulants nonmedically to
enhance study (ie, during undergraduate school and
medical school combined) was 20.3% (1=5.78, P<<.001).
Interestingly, the rate of diagnosis among students in the
sample also was significantly higher than the national
estimate, at 12.7% (¢=2.50, P<<.001).

The Journal of the American Osteopathic Association

Our analyses failed to support hypotheses 2 and 3,
which examined stress and feelings of competitiveness,
respectively. In fact, nonusers without a diagnosis had
the highest average competitiveness rating (6.6), al-
though the mean (SD) competitiveness rating (6.55
[1.77]) was statistically equivalent across all groups. The
mean (SD) for the stress scale was 17.32 (6.35), and the
scale had a Cronbach a correlation coefficient of .804 in
our sample. However, stress showed no association with
use. After conducting initial tests of the scale versions of
these variables, we recoded them in various ways to ex-
amine the possibility of threshold-dependent associa-
tions. We included dichotomous coding of high- and
low-stress groups in our recoding, in addition to testing
other ways of partitioning the sample. Statistically sig-
nificant associations with nonmedical use of prescription
stimulants did not emerge.

Hypothesis 4 examined the association between use
and several proxy variables of social network connec-
tion. The 164 students living in student housing com-
prised 43.9% of the sample, but no statistically significant
association with use was noted for this group. Similarly,
proximity to another user was not associated with the 4
use-group categories. However, using prescription stim-
ulants nonmedically to study during medical school had
a joint occurrence with having a close friend or room-
mate who used stimulants nonmedically (y*=6.41,
P<.05). Finally, categorization as a nonuser without a
diagnosis was significantly associated with more fre-
quent attendance at religious services (F=3.40, P<<.05).
Similarly, students who used prescription stimulants
nonmedically to help them study during medical school
had significantly lower attendance at religious services
(F=17.99, P<.01).

Hypothesis 5 predicted that perception of use would
be associated with use itself. The 4 items on the approval
scale had a Cronbach a correlation coefficient of .792,
and the mean (SD) score on this scale was 8.28 (2.57).
These findings indicated that respondents were more

disapproving than approving of nonmedical use of stim-
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ulants, because the middle score on the approval scale
was 10.0. Approval of use was significantly associated
with nonmedical use of stimulants; users were found to
express more approval than nonusers (F=14.89,
P<.001). Post hoc analysis showed that both users with
a diagnosis and users without a diagnosis reported sub-
stantially greater approval of use (mean score, 9.50 and
10.22, respectively) than nonusers without a diagnosis
(mean score, 7.83). Ay test examining perceived preva-
lence and nonmedical use of stimulants to study during
medical school revealed a statistically significant asso-
ciation (y*=7.54, P<.01). In other words, users were
more likely than nonusers to believe that nonmedical use
of stimulants was more prevalent or normal.

Hypothesis 6 examined whether the use of other sub-
stances is associated with the nonmedical use of pre-
scription stimulants. Results were significant for both the
dichotomous variable measuring use of any other sub-
stance (y*=18.00, P<.001) and the scale measure
(F=13.05, P<.001). Users without a diagnosis had a
substantially higher than expected frequency of re-
sponding yes to the measure assessing use of other sub-
stances. Post hoc analysis of the scale measure revealed
substantial differences between users without a diagnosis

and nonusers without a diagnosis.

Discussion

Although the results of the present study were derived
from data on students at a single osteopathic medical
school in the Midwestern United States, they represent
an initial but informative step forward in increasing our
understanding of the nature of nonmedical use of pre-
scription stimulants by medical students. The results not
only reveal how the characteristics of medical students
may be similar to those of previously studied under-
graduate populations but also, more importantly, how
such characteristics may differ from those of previously
studied populations. Measuring the nonmedical use of

stimulants is not as straightforward as separating users

The Journal of the American Osteopathic Association
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Table 2.

Scores on the WHO Adult ADHD
Self-Report Scale,® by Joint Categories
of Use and Diagnosis (N=369)

Use Group Mean (SD)
Nonusers
Without an ADHD diagnosis 9.94 (3.62)
With an ADHD diagnosis 10.75 (1.49)
Users
Without an ADHD diagnosis 10.83 (3.86)
With an ADHD diagnosis 13.29 (3.88)
Total 10.39

2 The World Health Organization (WHO) Adult Attention-Deficit/
Hyperactivity Disorder (ADHD) Self-Report Scale consists
of 6 items with 5 response options ranging from “never”
(0 points) to “very often” (4 points), for a total possible score
range of 0 to 24.

with a diagnosis from users without a diagnosis. This
likely is especially true when assessing medical students;
however, the use-group variable in the present study ap-
pears to reasonably discriminate between the 2 groups.
First, the percentage of users without a diagnosis (11.4%)
is consistent with findings from previous studies.! In ad-
dition, the rate of diagnosis was statistically higher than
the population parameter. These findings suggest that
some individuals are indeed acquiring prescriptions that
are not entirely medically indicated. Also, in the same
sample, the percentage of students who used prescription
stimulants nonmedically to study during medical school
was 15.2%, a result that likely included some individuals
with an ADHD diagnosis. Thus, the use-group variable
and the variable measuring the use of stimulants to en-
hance study during medical school appear to be most
helpful when used in tandem; however, they largely re-
flect the same statistical associations in the analyses.
Finally, although it has been suggested that the nonmed-
ical use of prescription stimulants may be a form of
self-treatment,” scores on the WHO Adult ADHD Self-
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Report Scale for users without a diagnosis are similar to
those for nonusers, and they are significantly different
from scores for users with a diagnosis. This finding sug-
gests the existence of a substantial rate of genuinely non-
medical use of prescription stimulants among this group.

Although it is somewhat surprising that stress and
competitiveness were not associated with use, as has
been suggested by other studies, the uniqueness of the
medical school environment may help to explain this
finding. To begin with, although stress levels are rela-
tively high among all medical students, stress levels may
vary more widely among undergraduate students. This
finding may be because the curriculum of undergraduate
students often involves an array of study programs with
varying levels of rigor and because, as a group, these
students may be at more disparate stages of life, with
varying associated levels of pressure. Medical students,
on the other hand, experience a more pervasively and
consistently stressed environment, particularly in light
of the relative homogeneity of their curriculum. Thus,
although more research is needed, stress and competi-
tiveness do not appear to be viable factors for predicting
the nonmedical use of stimulants among medical stu-
dents, although they may well be such factors in under-
graduate populations.

In previous studies, membership in a fraternity or
sorority and knowing another user both had positive as-
sociations with the nonmedical use of prescription stimu-
lants.>*!:13 However, in the present study, the variables
used as proxy measures for the hypothesis regarding so-
cial network effects had either no association with use of
nonmedical stimulants or, as in the case of attendance at
religious services, a negative association. Associations
with groups that provide positive social support (either
religious or secular) may provide a buffer against use
rather than promote it. In turn, expansion of social sup-
port organizations may be a key strategy for universities
seeking to address this problem. Of course, students who
more frequently attend religious services may be less

prone to admitting deviant behavior. Indeed, among stu-
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dents who did not use other substances (including to-
bacco and alcohol), the mean (SD) score for attendance
at religious services was 3.82 (2.65), compared with 3.07
(2.32) (F=6.95, P<.01) for students who did use other
substances. However, when we examined the analyses
according to substance use, attendance at religious ser-
vices was also predictive of the dichotomous variable
that measured any alcohol use (F=5.82, P<.05).
Whereas some consumption of alcohol is not considered
a particularly deviant behavior, it nonetheless is reported
at a lower rate among those who attend religious services
more frequently. In addition, the social stigma associated
with tobacco use is likely to be more severe than that
associated with alcohol use, particularly among medical
students. Alcohol use had no association with attendance
at religious services, however (F=1.90, P>.05). Both
nonmedical use of stimulants and use of other substances
may simply be lower among students who attend reli-
gious services more frequently. Of course, the extent to
which this finding is an effect of the existence of larger
social networks among students who either participate
more frequently in religious services or have religious
values that mitigate unethical behavior remains unclear
from these results.

The 2 factors that were positively associated with
nonmedical use of prescription stimulants among med-
ical students were less negative perceptions of use and
use of other substances. Data from the present study in-
dicate that these factors are the most reliable identifiers
of potential nonmedical use of stimulants among stu-
dents, likely because of underlying dispositions toward
substance use and risk-taking behavior in general.*! In
other words, when lifestyles represent collections of be-
haviors that are patterned on the basis of underlying
cognitive patterns, dispositions toward risk-taking pro-
mote a variety of kinds of substance use. Initial support
for this explanation can be derived both from the higher
rate of users without a diagnosis among males compared
with females (x*=10.72, P<<.05), and the higher rate of

students who used stimulants nonmedically to study
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(x*=6.79, P<.01). These observations mirror findings
from previous studies and likely reflect the fact that the
underlying dispositions toward risk taking that are gener-
ally associated with substance abuse are more prevalent
among males.”

From an institutional standpoint, our research repre-
sents an initial step in crafting policies and practices that
will be responsive to the nonmedical use of prescription
stimulants by medical school students. Although ad-
dressing academic stress and feelings of competitiveness
might generally be a good practice, it may not mitigate
the nonmedical use of stimulants. Rather, programs
aimed at substance use generally—and identification of
and intervention for substance users specifically—may
represent a better approach. In addition, because having
less negative perceptions of the nonmedical use of stimu-
lants for the purpose of enhancing academic performance
is strongly associated with use itself, programs and pre-
sentations that address the problems associated with
nonmedical use of stimulants in the academic setting
may be beneficial.

When perceptions of use are associated with use it-
self, institutional policies hinge to some extent on
whether the nonmedical use of stimulants for academic
purposes actually improves academic performance. The
review by Smith and Farah' suggests that nonmedical
use of stimulants may indeed improve declarative
memory (ie, recall and retention of information), but
even where positive results of such use are seen, the ef-
fect sizes are small enough to raise questions about
whether the results are practically useful for any partic-
ular individual. This information would be an important
component of any program addressing the issue. More-
over, the extent to which the medical curriculum can in-
clude critical thinking and practicum-based learning
while requiring relatively less memorization might at-
tenuate any advantages that users of stimulants receive.
In addition, nonmedical use of prescription stimulants
appears to be associated with health consequences, par-

ticularly regarding changes in normal levels of dopamine
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and norepinephrine in users without a diagnosis. Presen-
tation of this information may help shift perceptions in

ways that mitigate actual use.

Limitations
Although the response rate in the present study was ex-
cellent, and although analysis of the prevalence of non-
medical use of stimulants reasonably suggested external
validity and generalizability of the results, several limita-
tions of the study are worth noting. To start with, the
present study was conducted at a single university, where
the racial composition of the student population was
overwhelmingly white. Because the rate of diagnosis of
ADHD in white populations tends to be slightly higher
than the national average rate,” the racial composition of
our university is a limitation. In addition, the relatively
high socioeconomic status of medical students may pro-
mote higher rates of diagnosis in this group. This limita-
tion is mitigated by our use-group variable, which
separates individuals who use stimulants for nonmedical
indications, but it is still worth considering. Finally,
analysis of a parent’s income bracket and use group
shows no unexpectedly higher joint occurrence.
Another limitation concerns underreporting, which is
a common limitation of nearly all research on deviant
behavior. Underreporting was of particular concern
when attendance at religious services was salient in the
analysis, but the previously mentioned post hoc analyses
of attendance at religious services and substance use
mitigated this concern. Moreover, the various assurances
of anonymity built into the protocol appear to have elic-
ited relatively honest responses. More generally, ap-
proximately one-quarter of the total number of first- and
second-year students enrolled at the osteopathic medical
school did not take the survey. Although, for some stu-
dents, failure to take the survey was the incidental by-
product of their not being in class on the day when the
survey was administered, other students likely had an
additional component of intentional avoidance. Nonethe-

less, the rates of stimulant use reported by students in the
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present study were comparable to those noted in previous
studies. In addition, according to unpublished university
data, 2.5% of students from our study population re-
ported nonmedical use of stimulants at the time of en-
trance to the university, indicating that our study was
somewhat successful at eliciting honest survey responses
from students. Thus, we have reason to feel confident
that the reported rate of use is at least useful for the
analysis of associations at the core of the present study,
even if it is short of the actual rate of use.

Finally, measures of social networks in the present
study were relatively crude. As noted, a more compre-
hensive analysis of social networks was not possible
given that our sample came from a single university,
thereby making protecting the anonymity of respondents
more difficult. Given that previous research®*#!! has
shown a positive association between nonmedical use of
stimulants and membership in a fraternity or sorority, a
more finely tuned exploration into a variety of social
groups in the medical school environment would be ben-

eficial for future research.

Future Research

Our findings on the patterns of nonmedical use of pre-
scription stimulants among medical students diverge in
critical ways from those noted in undergraduate student
populations. In particular, stress and competitiveness
were not associated with prescription stimulant use for
nonmedical purposes in our population, as they were in
undergraduate populations.”!* The issue therefore de-
serves to be the focus of more targeted study. In partic-
ular, future research ought to explore in more detail the
hypothesis regarding social network connections. Al-
though an actual cluster analysis of social network con-
nections may be difficult to perform, the role of social
connections can be further explored through inquiry
into other kinds of social group memberships, particu-
larly associations that are unique to the medical school
environment. In addition, future research should ad-

dress the limitations of the present study, in particular

by using a wider sampling frame to improve the gener-
alizability of the results. Finally, monitoring patterns of
use longitudinally, starting from the years before clin-
ical practice and moving through the years of clinical
rotations, residency, and beyond, will be difficult but

also highly informative.

Conclusion

Medical students do not appear to manifest all of the
same characteristics exhibited by those in other popula-
tions who use stimulants for nonmedical purposes. Al-
though more research is needed, the present study
contributes to an understanding of the patterns and pre-
dictors of use among medical students in a way that can
inform institutional practices that address the issue. This
understanding is especially important because the ho-
listic sensibilities of osteopathic medicine, particularly
with regard to the whole-patient approach to care, would
seem to naturally encourage an educational environment
in which both the personal and professional development

of osteopathic medical students are supported.
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