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Abstract

Objectives: To evaluate the prevalence of methylphenidate (MPH)
use among 5th and 6th year medical students, to discriminate MPH
use with and without medical indication, and to correlate MPH use
with alcohol intake.

Methods: This is a cross-sectional study in which medical stu-
dents were invited to answer a questionnaire to evaluate acade-
mic and socioeconomic status, MPH use patterns, and attitudes
towards neuroenhancing drugs. The Alcohol Use Disorders Iden-
tification Test (AUDIT) was used to assess alcohol intake; a score
> 8 suggests potentially hazardous alcohol use.

Results: Fifty-two participants (34.2%) had already used MPH,
of which 35 (23.02%) had used it without medical indication. The
number of 6th year students who had used MPH was more than
twice higher than that of their 5th year counterparts (32.89 vs.
13.15%, respectively; p = 0.004). Also, 43.6% (p = 0.031) of
the users of MPH had an AUDIT score > 8; 33.3% (p = 0.029) of
non-medical users of MPH had an AUDIT score > 8.
Conclusions: In this study, the use of MPH without medical in-
dication was prevalent. Our findings also confirmed the associa-
tion between non-medical use of MPH and potentially hazardous
alcohol use.

Keywords: Methylphenidate, attention deficit disorder with
hyperactivity, ethics, alcohol abuse.

Resumo

Objetivos: Avaliar a prevaléncia do uso do metilfenidato entre
estudantes do 5° e do 6° ano de uma faculdade de medicina,
discriminar o uso com ou sem indicacdo médica e correlacionar
o uso de metilfenidato com a ingestdo de alcool.

Métodos: Este é um estudo transversal, em que os alunos de
medicina foram convidados a responder um questionario para
avaliacdo do status socioeconémico e académico, padrées do uso
do metilfenidato e atitude em relagdo a drogas potencializadoras
da cognigdo. Também foi aplicado o questionario The Alcohol Use
Disorder Identification Test (AUDIT), que avalia o consumo de
bebidas alcodlicas, onde um score > 8 significa ingestdo poten-
cialmente perigosa de alcool.

Resultados: Cinquenta e dois participantes (34,2%) ja haviam
usado metilfenidato, sendo que 35 destes (23,02%) haviam usa-
do a substancia sem indicagdo médica. O niumero de estudantes
do 6° ano que fizeram uso ndo médico de metilfenidato foi mais
de duas vezes maior do que o numero de estudantes do 5° ano
(32,89 versus 13,15%, respectivamente; p = 0,004). Em rela-
cdo ao AUDIT, 43,6% (p = 0,031) dos usuarios de metilfenidato
tiveram escores > 8; 33,3% (p = 0,029) dos usuarios ndo médi-
cos de metilfenidato tiveram escores > 8 no AUDIT.
Conclusodes: Neste estudo, o uso de metilfenidato sem indica-
cdo médica foi prevalente. Os achados também evidenciaram
a associagdo entre o uso ndo médico de metilfenidato e o uso
potencialmente perigoso de alcool.

Descritores: Metilfenidato, transtorno do déficit de atengéo
com hiperatividade, ética.
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Introduction

Methylphenidate (MPH), a substance that has
been widely disseminated under its commercial name
Ritalin®,2 is currently one of the world’s top-selling
central nervous system stimulants.! In the last two
decades, there has been an enormous increase in its
production and consumption.! This growth is explained
by an increase in the diagnosis and treatment of attention
deficit and hyperactivity disorder (ADHD) and also by the
non-medical use (NMU) of MPH.%4>

According to the U.S. National Survey on Drug Use and
Health, the NMU of substances is defined as “the use of
prescription-type psychotherapeutic drugs not prescribed
for the respondent by a physician or used only for the
experience or the feeling they caused.”* For convenience,
the term NMU will be used in this work only to refer to
individuals that use MPH without a medical prescription
for the treatment of a given neuropsychiatric disorder.

The use of MPH for the treatment of ADHD is
sustained in several studies that have demonstrated its
effectiveness and efficiency.!* Under the recommended
dosage, it is considered a safe medication with a
satisfactory level of side effects. When properly indicated,
the chances of the drug leading to addiction are very
low, and its use has actually been considered as a shield
against the development of addiction in individuals with
ADHD.! Therefore, for the treatment of ADHD, MPH
represents the gold standard treatment; that use of MPH
is not within the scope of this paper.

From a different standpoint, there has been recent
concern as to the NMU of MPH. Such use appears to
be becoming popular mainly among college students.*®
Several studies show that MPH has been used non-
medically especially for hedonistic purposes (e.g., to “get
high”)’-° and in the expectation of cognitive enhancement
by healthy individuals.>** The NMU of MPH seems to
have grown in proportion to the number of prescriptions
for the treatment of disorders such as ADHD; in some
groups, the NMU of MPH seems to be actually greater
than the use with therapeutic purposes.®!! Therefore,
there is a call for further study and discussion of the
topic.

The use of MPH for cognitive enhancement came
to prominence in the scientific field and popular
media mainly after a 2008 article published online in
the journal Nature, entitled “Poll results: look who’s
doping.” The paper showed results of a poll carried
out amongst readers of the journal all over the world.
One in every five of the 1,400 participants admitted to
use stimulants to improve work performance.*? Among
those who used such substances, MPH was the drug of
choice, accounting for 62% of the total. Evidence has
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suggested that MPH improves executive functions and
memory in healthy individuals*?; some authors advocate
its use, legalization and even the encouragement of
such use.!?415 However, the use of MPH for cognitive
enhancement is controversial, because neither drug
efficacy nor the benefit-risk balance provide sufficient
evidence for this use.!”

Moreover, MPH has some abuse potential, especially
when used at an inappropriate dosage.®!® In this regard,
the use of MPH for hedonistic purposes is regularly
done via inhalation and simultaneously with other
substances.'*® Also, the route of administration, drugs
used in combination with MPH, and MPH dosage alter
the safety profile of the medication. Thus, MPH use is
associated with dangers such as addiction and severe
side effects such as convulsions and hallucinations.6:20

The addictive potential of MPH may be due to
some effects of MPH in the brain that are similar to
those of cocaine.?® MPH inhibits the dopamine carrier,
which increases synaptic levels of the neurotransmitter
dopamine; this process is presumed to mediate the
reinforcing effects and abuse potential of MPH. The
difference between the two substances lies essentially
on the fact that MPH has a different pharmacokinetics:
MPH clears from the brain at a significantly slower rate
than cocaine, which seems to explain the relatively
low potential of MPH abuse when used medically.!?0-22
However, when inhaled, the speed at which the drug is
delivered to the brain changes, and the risks of abuse
are possibly greater.

Several studies suggest that the NMU of MPH
is associated with higher rates of the use of other
substances among students, such as heavy episodic
drinking.® Non-medical users of prescription stimulants
were over six times more likely to report high-risk
alcohol behavior.'* Particularly, MPH seems to be used
simultaneously with alcohol to produce euphoric effects
and reduce the negative sensations of drunkenness.?? It
is known that using more than one drug at the same
time can produce a synergistic effect beyond the additive
effect of each drug.**! The simultaneous use of MPH and
alcohol results in the production of a metabolite called
ethylphenidate, of unknown toxicity.?*> Because the use
of both MPH and alcohol is high, and co-administration
of both substances is known to be prevalent, this topic
deserves further investigation.

The NMU of MPH has originated several studies,
mostly carried out in the U.S., the world’s biggest
producer and consumer of the substance. Those
studies have demonstrated that this use is prevalent
especially among college students,*2461° with rates
varying from 1.5 to 31% - lower in studies with samples
representative of the national population and greater in



studies investigating smaller, more specific populations.*
A 2009 review concluded that economically and socially
privileged college students, as well as users of multiple
substances, were at greater risk of making NMU of MPH.!
Moreover, studying in more competitive environments,
where admission is more difficult, has been pointed
out as a risk factor in some studies.?* Among the main
motivations for the NMU of MPH it is possible to mention
increased concentration, use as an aid to studying, and
use to “get high.” Thus, it is already well-documented
that the non-therapeutic use of MPH is prevalent among
college students, in several countries already studied.

In Brazil, as also in the U.S., there has been a
major increase in the consumption of MPH. National
data, published in a review on MPH, have described
an increase in consumption, from only 2001 to 2006,
of more than 468%.2> In spite of this increase in MPH
consumption in Brazil, there are no data available, to
the best of the authors’ knowledge, concerning the
prevalence of NMU of MPH.

Therefore, the objectives of the present study
were: to evaluate the prevalence of the use of MPH
among medical students attending a university located
in southern Brazil; to distinguish between the use of
MPH with medical prescription for the treatment of
neuropsychiatric disorders vs. its NMU; to assess, among
non-medical users, when they began using MPH and their
frequency and motivations for doing so; to assess the
students’ attitudes towards the use of neuroenhancing
drugs; and, finally, to correlate the use of MPH with
abusive alcohol consumption.

Method
Ethics

The protocol of this study was approved by the
Ethics Committee of Hospital Sdo Lucas of Pontificia
Universidade Catodlica do Rio Grande do Sul (PUCRS),
Brazil, and all the participants signed an informed
consent form before entering the study. This form was
developed to fulfill the requirements of Brazil’'s National
Health Council (Resolution no. 196/1996) and the Code
of Ethics of the World Medical Association (Declaration
of Helsinki). Participation was anonymous and voluntary,
and participants could leave the study at any time
without justification.

Study design

The dataset of the current study derived from a
multiple-session cross-sectional survey carried out over
a 1-month period at a medical undergraduate course of
a university in southern Brazil.
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Table 1 - Descriptive statistics based on MPH use and
correlation with academic year

Year All MPH users NMU of MPH

n (%) p n (%) p
6th (n = 76) 35(46.05) 0.006 25 (32.89) 0.004
5th (n = 76) 17 (22.76) 10 (13.15)

MPH = methylphenidate; NMU = non-medical use.

Sample and sampling procedure

All medical students enrolled in the 5th and 6th year
were contacted and invited to take part in the study.
Target participants were approached directly at university
facilities (i.e., outpatient clinics, classrooms) by the
research staff; they were than invited to participate
and informed of research goals and data collection
procedures. Of the 156 students enrolled, 152 were
contacted, and all agreed to participate in the study.

Participants were asked to complete self-report
questionnaires and to subsequently deposit them in a
locked box. In order to encourage respondent reliability and
anonymity, participants were assured that the box would
remain closed until completion of the data collection phase.

Instruments

Based on literature findings,®’'2 a questionnaire
was developed, comprising 25 items, organized into
three sections: the first section, comprising eight items,
was designed to evaluate academic and socioeconomic
status; the second was designed to assess MPH use
patterns, including first time of use, frequency of use,
motivation to use, use with and/or without prescription,
and use of drugs of abuse; the last section comprised
five items, designed to gauge the respondent’s attitudes
towards neuroenhancing drugs. All variables were
measured using binary or multiple-choice scales.

The Alcohol Use Disorder Identification Test (AUDIT)
is a 10-item self-report screening scale developed by the
World Health Organization to evaluate patterns of alcohol
use, including consumption, drinking behavior, and alcohol-
related problems. The test is a simple instrument, widely
used to identify risky or harmful alcohol consumption
as well as alcohol dependence and abuse. Scores range
from O to 40, and a AUDIT score > 8 identifies potentially
hazardous alcohol intake.?%2¢ AUDIT has been validated in
Brazil, and many studies have confirmed the efficiency of
the instrument, both in the general population and also
among university students.?-3!

Data analysis

Categorical data were expressed using frequency
and percentage, and quantitative data, mean and
standard deviation. The chi-square test was used to

Trends Psychiatry Psychother. 2014;36(2) - 103



Non-medical use of methylphenidate in medical students - Silveira et al.

assess associations between demographic and academic
variables, MPH use, and AUDIT scores.

Table 2 - Descriptive statistics on non-medical use of MPH

Variable n (%)
Distribution between genders
Men 14 (40)
Women 18 (51.42)
Did not respond 3 (8.57)
Use onset
Elementary school 0
High-school 0
College preparatory school 5(14.28)
College 30 (85.71)
Use frequency
Daily 5 (14.28)
Weekly 11 (31.42)
Monthly 2 (5.71)
Once a year 16 (45.71)
Use motivation (cumulative answers)
To study 24 (68.57)
To stay awake 6 (17.14)
To improve concentration 11 (31.42)
Experimentation 11 (31.42)
To get high 0
To lose weight 0
To go to parties 2 (5.71)
To clean the house 0
None of the above 0
Other reasons 0
Association with other substances
Never used MPH along with other 29 (82.85)
substances
Alcohol 5(14.28)
Marijuana 1(2.85)
Cocaine 0
Others 0
MPH access
Medical prescription 9 (25.71)
Friends, relatives (no cost) 25 (71.42)
Via the internet without prescription 0
Other 1(2.85)
Inhaled use
No 35 (100.00)
Yes 0
Use of illicit drugs in the past month
No 32 (91.42)
Yes 3 (8.57)

MPH = methylphenidate.
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Results
Academic and socioeconomic status

The final sample comprised 152 volunteers equally
divided between the 5th and 6th year. Of the total, 55
(36.2%) were male, 91 (59.9%) were female, and 6
(3.9%) did not respond. Mean age was 25.18+2.76 years.
Most participants lived with their parents (89; 58.6%) and
declared that their mean grade at university was between
8.5 and 10. Family income was between R$ 10,000.00 and
R$ 20,000.00 for 33.8% of the participants, and higher than
R$ 20,000.00 for 33.1%. In relation to feeling pressured
by academic obligations, 46.7% of the participants said
they felt just a little pressured. Among these variables, an
association with MPH use was found only with the year
that participants were attending. Table 1 details MPH use
according to the year that participants were attending.

In the studied sample, 52 participants (34.2%) had
already used MPH, of which 35 (23.02%) had used it
without medical indication or for non-medical reasons.

Between the 35 non-medical users of MPH, 29
(82.85%) began using it in college, and 16 (45.7%) used
it daily or weekly; 25 (71.4%) got it for free from friends.
The motivations to use MPH among these users were: 24
(68.57%) to help in the studies; 11 (31.42%) to improve
concentration; 11 (31.42%) for experimentation; 6
(17.14%) to stay awake; and 2 (5.71%) to go to parties.
NMU of MPH found no association with gender (p =
0.366), which was well distributed, with 14 (25.45%)
men and 18 (19.78%) women. Table 2 details MPH use
patterns among non-medical users.

Associations between MPH use
and alcohol intake

Among non-medical users of MPH, 6 (17.14%)
reported to have used MPH simultaneously with other
drugs; among these, 5 (14.2%) reported having used
it simultaneously with alcohol. The results showed that
both overall use of MPH (i.e., regardless of prescription)
and NMU of MPH were associated with AUDIT scores > 8,
which means potentially hazardous alcohol intake. Table
3 details MPH use and AUDIT scores.

Attitudes towards the use of MPH

Regarding attitudes towards the use of a medication
with mild side effects as a cognitive enhancer, 135
(88.8%) participants agreed on its use in people with
memory and concentration problems resulting from
neuropsychiatric disorders; 68 (44.7%) agreed on its use
in healthy individuals; 102 (67.1%) said that they would
use it themselves; and 31 (20.4%) would prescribe it to
boost cognitive functions in healthy individuals.



Table 3 - Descriptive statistics based on MPH use and
correlation with AUDIT scores

All MPH users NMU of MPH
AUDIT (n)

n (%) p n (%) P
Score > 8 (n = 54) 25 (46.3) 0.031 18(33.3) 0.029
Score < 8 (n =98) 27 (27.6) 17 (17.3)

MPH = methylphenidate; NMU = non-medical use; AUDIT = Alcohol Use
Disorder Identification Test.

Among the study participants, 26 (17.1%) said
that they would feel pressured if they knew that
colleagues were taking cognitive enhancers to prepare
for qualifying tests.

Discussion

The present study concluded that 23.02% of our
sample of 152 participants had made NMU of MPH.
This finding is in accordance with previous research:
in a sample of 283 students attending an art school, a
prevalence of 16% was found,*? while in another study
involving 150 psychology students, the prevalence was
31.3%.33 A review carried out on the subject among
college students found that rates ranged from 1.5 to
31%, with higher prevalence rates being reported by
studies with convenience samples, in which populations
with a higher risk of NMU of MPH were studied.t
According to that review, a major risk factor for NMU
of MPH is studying in a highly competitive environment,
with people with greater purchasing power.

The vast majority of non-medical users of MPH in our
sample (85.71%) began use in college. These results are
also in accordance with what is described in the literature.
For example, in a study involving 3,500 students of a
public university in the U.S., 79% of those who had made
NMU of MPH had begun using it during college.” Added to
this is the fact that, when comparing people of the same
age who are vs. those who are not in college, the NMU of
prescription stimulants among college students is more
prevalent.! These findings support the idea that being a
college student is a risk factor for NMU of MPH.

Another finding of this study that confirms previous
data is that a majority of 71.4% acquired the medication
free from friends. A study involving 9,161 students of
a university in the U.S. found that 68% had obtained
the medication for free from their colleagues.** This
corroborates the idea that having a classmate using MPH
with medical prescription increases the risk of NMU of
the substance, and also that NMU of MPH increases in
proportion to the indication of the drug for the treatment
of disorders. Moreover, the results demonstrated that NMU
of MPH is more prevalent than its use with therapeutic
purposes, as some authors had already suggested.®
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The motivations for NMU of MPH were also similar
to those previously described in literature. The main
motivations found in this work for NMU of MPH were to
help in the studies, mentioned by 68%, and increased
concentration, referred by 31.42%. The use of MPH with
hedonistic purposes (e.g., taking the medication to go
to parties) was informed by 5.71% of the population,
and its use simultaneously with alcohol was reported
by 14.28%. All these findings were similar to previous
reports; for instance, in the study with psychology
students, the simultaneous use of MPH and alcohol was
reported by 19.3% of the sample.33

In addition to the simultaneous use of MPH and
alcohol, the study found a significant correlation (p =
0.029) between NMU of MPH and alcohol consumption
at levels representing risk to health. This finding is in
accordance with previous studies that concluded that
non-medical users of MPH were significantly more likely
to engage in alcohol abuse and report adverse alcohol
consequences.!! Conversely, another reason for concern
about NMU of MPH described in the literature, namely,
the inhaled use of MPH, suggested as prevalent in a
review on the topic,! was not found in our sample.

Another significant correlation found in the present study
was between NMU of MPH and the year that participants
were attending. The number of 6th year students who had
used MPH was more than twice higher than that of their
5th year counterparts (p = 0.004). Among the 6th year
participants, 46.05% used MPH. This increased use in the
last year of university is mostly non-medical and could
be due to the approaching selection exams for medical
residencies. Thereby the increased use of MPH would be
motivated by a search for enhanced performance.

Concerning attitudes towards the use of a medication
for cognitive enhancement, the study results were as
follows: 88.8% agreed on the use of MPH by individuals
with correlated neuropsychiatric disorder; 44.7% agreed
on its use by healthy individuals; and 67.1% said that they
would use it themselves. These findings are quite similar
to those of an informal survey including 1,400 readers of
the journal Nature. The percentage found in that survey for
these three questions was, respectively, 96, 45, and 69%.'2
Additionally, 20.4% of the participants of the present study
reported that, if they were doctors, they would prescribe
controlled medication with small side effects to healthy
individuals to help improve their cognitive performance.

The present findings should be analyzed in the
context of some methodological limitations. Given
the nature of the study, the small sample size is an
important issue. Therefore, interpretation of the findings
should consider psychosocial, economic, and biological
plausibility aspects, and definite conclusions should only
be drawn after independent replications.
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Conclusions

The NMU of MPH is probably as prevalent among

Brazilian university students as in the other countries
where this practice had already been studied. Similarly,
NMU of this substance is also associated with alcohol
abuse in Brazil. The simultaneous use of alcohol and MPH
is a problem that needs to be better investigated, as
very little is known about the deleterious health effects
of this pattern of use, which is not rare. In this scenario,
clinicians need to be careful in controlling the amount
of MPH prescribed and also in advising patients as to
its possible misuse. Universities generally represent a
population where the misuse of MPH should be better
understood and prevented.
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