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The use of legal and illegal substances by medical stu-
dents is a phenomenon that is only partially known. The aim
of this paper was to review the literature published inter-
nationally in the last 25 years about the use of legal and
illegal substances by medical students. A systematic search
was made of MEDLINE and LILACS. One hundred and six ma-
nuscripts were evaluated, which included a population of
88,413 medical students. We validated 74,001 questionnai-
res, which represented 83.7% of responses. The methodolo-
gy and the rigor of its application are not the same in all the
publications. There are many regional variations, most stu-
dies being made in America and Europe. With the exception
of alcohol in some areas of the Western world, medical stu-
dents use substances less than university students in general
and the general population. The substances used are mainly
alcohol (24%), tobacco (17.2%), and cannabis (11.8%). The
use of hypnotic and sedative drugs also is common (9.9%).
The rate of use of stimulants is 7.7% and of cocaine, 2.1%;
opiate use being very low (0.4%). In some parts of Latin
America, up to 14.1% use inhalants. Students in the last
years of school have a higher rate of substance use. The use
of substances, except for hypnotics and sedatives, is more
common among men than women. The use of substances by
medical students is a phenomenon that should be evaluated
systematically due to its prevalence and potential impact.
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Consumo de drogas entre los estudiantes de
medicina: Una revision de la literatura 1988-
2013

El consumo de drogas legales e ilegales entre los estu-
diantes de medicina es un fendmeno parcialmente conocido.
El objetivo de este trabajo es revisar la literatura interna-
cional publicada, en los ultimos 25 afios, sobre el consumo
de drogas legales e ilegales entre los estudiantes de medici-
na. Se realizd una busqueda sistematica en MEDLINE y LI-
LACS. Se evaluaron 106 manuscritos, que incluian 88.413
estudiantes de medicina. Se validaron 74.001 cuestionarios
que representan el 83,7% de respuestas. La metodologia y
rigurosidad no son homogéneas en todas las publicaciones.
Existen muchas variaciones regionales, siendo América y Eu-
ropa las zonas en las que se han realizado mas trabajos. Con
la excepcion del alcohol, en algunas zonas de occidente, los
estudiantes de medicina consumen menos que los estudian-
tes universitarios en general y que la poblacion general co-
etanea. Los consumos son principalmente de alcohol (249%),
tabaco (17,2%) y cannabis (11,8%). También el consumo de
farmacos hipnosedantes es frecuente (9,9%). El uso de esti-
mulantes es del 7,7%, de cocaina es del 2,1%, siendo el de
opiaceos muy reducido (0,4%). En algunas zonas de Latinoa-
mérica hasta el 14,1% consumen inhalantes. Los estudiantes
de los ultimos afios de carrera consumen mas. El consumo de
drogas es superior en los varones respecto a las mujeres, ex-
ceptuando los hipnosedantes. El consumo en estudiantes de
medicina es un fendmeno que, por su prevalencia y posibles
repercusiones, debe ser sistematicamente evaluado.

Palabras clave: Estudiantes de medicina, Consumo de drogas, Adiccion, Alcohol, Tabaco,
Sedantes
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INTRODUCTION

The overall increase of drug use in recent decades has
been documented in numerous reports.” At present there is
concern about combined substance abuse, the emergence of
new psychoactive substances, and the expansion of the
market for amphetamines and tranquilizers.? In the European
report on drugs, a decrease in the demand and availability of
heroin, cocaine and ecstasy, and an increase in the use of
stimulants (amphetamine and methamphetamine) have
been documented. Cannabis use shows signs of decreasing
in some countries, but it is generally still important.® The
rates of alcohol and tobacco use are stabilized in a large
proportion of users, but there is increased recreational use in
countries that previously had low rates of alcohol and
tobacco use.?

The onset of substance abuse usually occurs in
adolescence and early adulthood.?®* Medical students are in
this age range and will soon become part of the health care
system as doctors. Physicians are a key element in the
treatment of problems associated with substance abuse,
which is why medical schools should train medical students
to understand the risk inherent in the use of addictive
substances because, in the future, they will have to prevent,
diagnose, and treat substance abuse by their patients.* The
study of substance abuse by medical students is also
important because the perception and detection of patients
with substance abuse problems may be influenced by
physicians' experience with substance abuse.® Therefore,
medical students should know the most prevalent types of
substance abuse, the risk factors associated with substance
abuse or dependence among medical students, and whether
or not there are geographical or other differences in specific
types of substance abuse. However, despite the relevance of
this issue, there are no up-to-date reviews on substance
abuse among medical students, or on the existence of
geographic differences in substance abuse.

The aim of this paper is to review the literature published
in the last 25 years on the epidemiology of the use of legal
and illegal drugs among medical students and to describe
the prevalence of substance abuse by both geographical
area and the substance used.

MATERIAL AND METHODS

A systematic search was made of the MEDLINE and
LILACS databases. A similar search strategy was used in both
databases. The MeSH Subject Headings used covered illegal
substances and alcohol, as well as tobacco. Finally, the
following strategy was used to search MEDLINE, based on
MeSH and Major Topics, in addition to filters for date, the
existence of an abstract, and the English and Spanish
languages:

(CCCCeeeceeetttrsubstance-Rrelated  Disorders/prevention
and control"[Mesh] OR “Substance-Related Disorders/statis-
tics and numerical data"[Mesh])) OR “Street Drugs/statistics
and numerical data"[Mesh]) OR “Designer Drugs/statistics
and numerical data"[Mesh]) OR (“Tobacco Use Disor-
der"[Mesh] OR "Smoking"[Mesh] OR “Tobacco Use Cessa-
tion"[Mesh])) AND (“Students, Medical/organization and
administration"[Majr] OR “Students, Medical/psycholo-
gy"[Majr] OR “Students, Medical/standards"[Majr] OR “Stu-
dents, Medical/statistics and numerical data"[Majr] OR “Stu-
dents, Medical/trends"[Majr])) AND (hasabstract[text] AND
("1988/01/01"[PDat] “2013/12/31"[PDat]) AND (En-
glish[lang] OR Spanish[lang])))) NOT “training"[Title]) AND
(hasabstract[text] AND ("1988/01/01"[PDat]
"2013/12/31"[PDat]) AND (English[lang] OR Spanish[lang]))))
NOT “cancer” AND (hasabstract[text] AND
(*1988/01/01"[PDat] “2013/12/31"[PDat]) AND (En-
glish[lang] OR Spanish[lang])))) NOT “teaching"[Title/Ab-
stract]) AND (hasabstract[text] AND (“1988/01/01"[PDat] :
"2013/12/31"[PDat]) AND (English[lang] OR Spanish[lang]))).

This search yielded 120 articles that were reviewed by
reading the abstracts. Seventeen were eliminated as
inappropriate for the purposes of the study. Finally, a total
of 103 articles were included.

The search in LILACS was based on locators and
descriptor categories: (102.851.686.602 ORM01.848.769.602)
AND (C25 OR F03.900 OR SP4.011.783). Basically: Substance-
related disorders and medical students. English, Spanish, and
Portuguese. The articles retrieved in MEDLINE (254) were
filtered out, leaving 29 manuscripts that were included in
the study.

In addition, we reviewed 22 more articles retrieved
using Related citations in PubMed and LILACS. A total of 154
articles were reviewed (37 LILACS, 117 MEDLINE). Forty-
eight articles were excluded for not providing specific data
on medical students and/or drug use. Finally, we included
106 articles,* """ calculating the prevalence of substance use.

After selecting the literature, the following parameters
were extracted: country, year of publication, type of
questionnaire and percentage of responses obtained,
smoking, and use of alcohol, cannabis and derivatives,
opiates (heroin), hypnotics, cocaine, amphetamine stimulants
and derivatives, hallucinogens, inhalants, and other. The
data were grouped as homogeneously as possible.
Observations from the discussion section of articles deemed
to be interesting or novel were extracted and the
methodology used by the authors was scored from 1 to 3 to
estimate the quality of the publications.

The articles were grouped by geographic and cultural
regions: North America (US and Canada), Latin America
(Caribbean, Central, and South America), Europe, Eastern
Islamic (countries of mainly Islamic religious orientation),
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Eastern non-Islamic (countries of other faiths and cultures,
including China and Japan), and Oceania (Australia and New
Zealand) in order to facilitate and standardize the results.

High-risk drinkers were defined by questionnaires and
scores, such as CAGE=/>2 and/or AUDIT=/>8, and/or con-
sumption of 21 and 14 standard drinks per week for men
and women, respectively. Harmful drinking was defined as
consuming more than 28 standard drinks/week for men and
more than 17 standard drinks/week for women.

RESULTS

One hundred and six articles were evaluated, which
included 88,413 medical students. We validated 74,001
questionnaires, representing 83.7% of the responses. The
distribution by geographical and cultural areas and their
numerical representation in the sample are shown in Table 1.

Prevalence data on tobacco and/or alcohol use was
provided in 94 articles. In these articles, 68,791 medical
students who used tobacco and 28,046 medical students
who consumed alcohol were surveyed. Moreover, the use of
illegal drugs by 45,772 medical students is described in 52
articles. One article was dedicated exclusively to cocaine
use' and another to amphetamine use® (Table 2).

Tobacco: 72 articles contained data on tobacco use (38
about tobacco use alone and 34 about tobacco and other
substance use) by 68,791 medical students. The rate of
tobacco use was 17.23%, with a male:female ratio of 2:1.

Alcohol: 43 articles contained data on alcohol use (9
alcohol use alone) by 28,046 medical students. The
proportion of medical students with harmful or risky alcohol

use was 24% according to the results of the CAGE and/or
AUDIT questionnaires and/or standard drinks consumed. The
proportion of medical students that had consumed alcohol
in the last week was 75%, especially among the European
and Latin American populations.

Cannabis: 23 articles contained data on cannabis use
reported in 17,887 medical students. In the last month,
11.84% reported having used cannabis, with a male:female
ratio of 2:1. The lowest level of alcohol use was in Nigeria
(0.01%) and the highest was in the US and Croatia (29.4%
and 31.9%, respectively).

Opiates (and heroin): 11 articles contained data on
opiate use in 4,975 medical students. Opiate use was
practically nil (0.4%), except in an article on 146 medical
students from Iran,®” where 6% used opiates and 2% used
heroin.

Sedatives: 16 articles documented sedative use in a
total of 14,538 medical students. In the last month, the
proportion of medical students who had consumed sedatives
was 9.91%, although the prevalence was as high as 25% in
some studies.?>?%6' The male:female ratio was 1:2.

Cocaine: 20 articles contained data on cocaine use in
6568 medical students. In the last month, 2.12% reported
cocaine use, with a male:female ratio of 5:1. The lowest rate
of consumption was reported in Cuba (1.5%) and Brazil
(1.73%), and the highest was reported in the US (3.86%).

Stimulants: 18 articles contained data on the use of
stimulants in 13,142 medical students. Its use is linked to
moments of more intense academic demands (such as
exams). The rate of students using stimulants was 7.7%. This
rate increased to 13.24% if coffee, energy drinks, or khat

Table 1 Distribution of articles and population by geographic and cultural areas
Articles/5-Year period N %QR

1988 1993 1998 2003 2008

1992 1997 2002 2007 2013 Total
North America 6 1 0 3 3 13 12464 78.5
Latin America 0 5 3 7 18 33 28193 82.7
Europe 2 4 5 5 8 24 14154 78.7
Africa 1 0 0 0 3 4 2182 93
Eastern Islamic 1 3 0 6 6 16 10371 87
Eastern Non-Islamic 2 0 1 1 1 15 20297 87
Oceania 0 1 0 0 0 1 752 79
Total 12 14 9 22 49 106 88413 83.7

N: sample population of medical students in different academic years
%QR: percentage of validated self-administered questionnaire responses
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Table 2 ‘ Use of substances of abuse by medical students (MS) (%) and gender ratio of use
Tobacco Alcohol  Cannabis Cocaine Opiates Sedatives Stimulants Hallucinogens Inhalants
N articles 72 43 23 n 16 18 1 1
(38 mono- (9 mono-
thematic) thematic)
N Population of MS 68791 28046 17887 6568 4975 14538 13142 8341 10005
% Users 17.23 24 11.84* 2.12* 0.4 9.91™ 7.7 2.85 14.32"*
(current
smokers)
M:F gender ratio 2:1 1:0.8 2:1 - 1:2 1.4:1 1.4:1 2:1

N: articles and MS population questioned, by substance abuse. *Risky/harmful use (CAGE=/>2; AUDIT=/>8; standard drinks/week=/>21 for men

and 14 for women). *Last month. **Very localized substance use

(Yemen, Ethiopia)’’’® was added to the stimulants consumed
in exam situations. The male:female ratio was 1.4:1.

Hallucinogens: 11 articles contained data on the use of
hallucinogens in 8,341 medical students at some point in
their lives. The rate of hallucinogen use by medical students
was 2.85%, with a male:female ratio of 1.4:1.

Inhalants: The use of inhalants was examined in 11
articles (9 from Brazil and 2 from Europe) covering 10,005
medical students. The phenomenon is a very localized but
common, since 14.32% of medical students have used
inhalants (air fresheners in Latin American culture), the
male:female ratio of users being 2:1.

Substance use by geographical and cultural areas

Tobacco and alcohol use among medical students is shown
by geographical and cultural areas in Table 3. The proportion of
smokers (“current smokers") was 17.23% of medical students,
but the differences between geographical areas ranged from
3% in Oceania to 21% in Latin America. In Africa and the
Eastern Islamic region there are only data from the related
countries. The use of illegal drugs is shown Table 4. No data are
available for the Eastern Non-Islamic region and Oceania, and
few studies from Africa and the Eastern Islamic region.

DISCUSSION

Unlike other reviews of substance use among college
students in general,">"™* this review focused on medical
students. Only one similar article was detected, which was
published in Brazil in 1997.""® The 106 manuscripts from
which the results were extracted are sufficiently
representative for the purposes of this review. The
geographical areas of Africa and Oceania are not well

represented. Despite conducting an exhaustive search for
additional literature, no more publications from these
regions were found. An article from New Guinea® was
classified as from the Eastern Non-Islamic region due to the
cultural differences between New Guinea and Australia and
New Zealand. Only 13 articles were from the US, where
much was published on this topic between 1960 and 1980,
but interest declined in the late twentieth century; the
opposite process was observed in South America. Seventy-
one articles (67%) were published in the last 10 years, which
provides a more updated view of substance abuse among
medical students, especially in Latin America, Europe and
the Eastern region, whether Islamic or non-Islamic.

Another finding of this review is that the articles have
been published, with few exceptions, in journals with a low
impact factor or limited distribution. Most of the studies are
descriptive cross-sectional studies and it is sometimes
difficult to standardize the results. This could be attributed
to various factors: In first place, there are many local and
cross-sectional studies, and only 33 (31%) multicenter
studies and 8 (7.5%) longitudinal studies. Another relevant
factor may be cultural because the diversity of priorities
regarding population health and the social realities of
different countries may diminish the interest and possibilities
for publication in international journals. Finally, there are
methodological issues; the process for obtaining the data is
not always well described and, although the results are
usually obtained using internationally accepted and
validated self-administered questionnaires, in practice
modified questionnaires are applied.®445875 This also
explains why comparisons are difficult, and why the
implications for each geographical area are not always
applicable to different countries. The results could be
standardized if questionnaires that are accepted and
validated for this population are used, objectives are
clarified, and the methodology is described in detail.
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Table 3 Tobacco and alcohol use according to geographic distribution and culture
Tabaco Alcohol
% 7.55% Risk 12.3%
st s Last month 87.6%
N 9377 3975
% 21.27% Risk 13.7%
Al e Last month 73.3%
N 16864 N 12809
% 18.6% Risk 23.8%
Europe Last month 61%
*dangerous level:
for 10.21%*
N 11667 6036
% 17.7% Ethiopia Nigeria
AU Risk 4.50 7%
Last month 9.3% 8400
N 1597 820 775
% 16.17% Turkey Iran
Eastern Islamic Risk 14.2% 9%
Last month - -
N 9577 620 146
% 12.82% Risk 7.13%
Eastern Non-Islamic [— _
N 18957 2865
Oceania % 2.9% No data
N 752

N: population of medical students (MS) questioned about tobacco and alcohol

The most studied substances are tobacco and alcohol,
which are the substances most used and with the greatest
implications for public health problems in many of the
regions described. The results are very reliable for two
reasons: the number of medical students included and the
use of the concepts “current smoker" and "hazardous and
harmful alcohol consumption” as search variables. The
tobacco data given are related to smoking cigarettes, not
other types of smoking, such as water pipes, cigars, or pipes,
due to their low incidence in the overall results.

Cannabis, sedatives, and stimulants are the next most
common substances in the order of substances preferred by
medical students. Cannabis was used by 1% to 6% on a
weekly/daily basis,”''5""7 by 11.8% in the last month 202143116
and 50% had tried it sometime.5"'"” Sedatives and
stimulants (about 10% and 8%, respectively) are not used
regularly; use of these substances is associated with times of
increased stress, such as examinations and demands with

Actas Esp Psiquiatr 2015;43(3):109-21

broader implications, as their medical studies progress.?0334861
Sedatives are the only substances used more by women than
by men 37.42,47

The detection of a high rate of inhalant use (14.3%)
among medical students is explained by the inhalant use in
Latin America, especially in Brazil.?***37 In other areas, the
variability or inaccuracy of questionnaires regarding these
substances, or easy access to other substances may not be
detected.

In general, gender differences in substance use are
consistent with the results obtained in studies of the general
and university populations.2312-114

Geographic areas and substance use

Tobacco: In North America, 7.5% of medical students are
“current smokers," a clearly lower prevalence than that of the
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Table 4 ‘ Percentage use of substances of abuse by geographic distribution
North Latin America Europe Africa Eastern Eastern Oceania
America Islamic Non-Islamic
% 16.5% 9.550% 20% 0.01% 9%
Cannabis -
N 5095 9196 2722 728 146 -
% 3.86% 1.88% 1% 0%
Cocaine - - -
N 1865 2038 1937 728
. % 1.1% 0.17% 1% 0 8% (2%heroin)
Opiates
N 300 1864 1937 728 146 )
% 3.56% 9.6% 17.6% 5%
Sedatives _ )
N 4957 4190 4663 728 (Nigeria) -
% 7.15% 9.57%" 4.5% 1.15% 8.7%
Stimulants _
N 1727 6923 2722 1460 310 -
% 0.6% 3.68% 8% 0
Halluciongens (LSD+mushrooms) B _
N 300 4591 2722 728 -
% 14.11% 5.5%
Inhalants - - - -
N - 7283 2722

N: number of the population of medical students (MS) questioned about the substance abuse

* with coffee and stimulating drinks: 14.3%

general university population, which is around 250."8'!
However, the prevalence at present is probably lower than
7.5%, as half of the articles were published between 1988 and
1992 and the U.S. National Survey on Drug Use and Health
(NSDUH)'> stated that tobacco use among the general
university population decreased by 10% (from 32% to 22%)
between 2002 and 2012, so it can be assumed that tobacco
use also decreased among medical students.

In Latin America (21%), Europe (19%), and Africa (18%),
the prevalence is very similar and the data are consistent.
However, within Europe there are clear differences in
prevalence, being 15% in Finland™ and 28% to 30% in
countries like Spain, Germany, Italy, and Poland.®270751%5The
difference in prevalence detected in studies may lie in the
definition of "current smoker," which for Latorre et al. means
“smoking at least one cigarette a day in the last 30 days."”®
The definition used in this study was "adults who have
smoked 100 cigarettes in their lifetime and now smoke
cigarettes every day (daily) or some days (not daily)."?

In the Eastern region, medical students smoke less: the
prevalence in the Eastern non-Islamic region is 13% (26%
men/2.4% women) and in the Eastern Islamic region it is
16% (17.4% men/2% women). Gender differences (9:1) are
marked (except in Turkey®* and Japan:'” 27% men vs. 10%
women, and 18.1% men vs. 5.1% women, respectively). In
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these societies, smoking is not very socially acceptable
among women, being influenced by cultural, lifestyle, and
probably religious aspects.

There were few studies from Oceania and in 1993,'?¢
1997,"" and 2003 the prevalence was similar to that of
the US: 3% to 5% daily smokers and 7% occasional weekend
smokers.

Independently of the geographical area, in various
studies increased cigarette use is observed clearly as age
increases and  students advances through their
courses,3352778299-101127 the key year being the third year.'® In
addition, it is confirmed that smoking was positively
associated with increased concurrent use of alcohol and
cannabis,***°8 especially in Latin American and European
regions, and smoking is favored by family use.*:5783122

The studies reveal less tobacco use than in the university
population and the general population of the same age.**”
The reasons given for this phenomenon are a better
understanding of tobacco-related diseases and, sometimes,
brief smoking cessation training.*751%

Alcohol: There are two clearly differentiated groups:

1. In America and Europe (including Turkey), between 13%
and 24% of medical students have high risk drinking.

Actas Esp Psiquiatr 2015;43(3):109-21
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The importance of alcohol in these areas is clear, since
84% of the articles on alcohol use come from these
areas, the data being homogeneous and consistent.
Europe stands out with 23.8% of medical students with
alcohol use at risk and reaches harmful levels in almost
half of them, although there are large differences
between countries. In the United Kingdom, Pickard et al.
documented 52.6% of men and 50.6% of women
medical students with weekly alcohol use in excess of
the respective 16 and 14 standard drinks/week
recommended®; other excessive weekly alcohol use
rates reported are 25.5% by Ashton' and 21.8% by
Collier et al.** In Germany, risky alcohol use among men
is 30% (9% harmful); among medical students, 36.5%
of men and 30.4% of women drink more than
recommended.”” In the general university population,
Webb et al. in a study in the UK reported alcohol use in
excess of 14 standard drinks/week (women) and 21
standard drinks/week (men), respectively, in 46% of
women and 61% of men in the university population
(15% with harmful use)."” In Spain, Zaldivar et al.
reported harmful alcohol use in 25% using the CAGE
and AUDIT questionnaires.'°

In the US and Canada, 20% of college students are
considered "heavy drinkers.""™* In Mexico, 11.1% (17%
of men and 6.2% of women) of young people entering
the university had an AUDIT score of 8 or more, although
it is known that alcohol use increases with age and the
university courses completed.'?

2. In Africa and the Eastern region, risky alcohol use
ranged from 4.5% in Ethiopia to 9% in Iran. The articles
included in this review were from a few countries and
the study population was small, all of which could
explain the variability of the data. Of the 36 articles
from these areas, data on alcohol use were found in
only 8 articles. This may reflect the low specific weight
of these areas in medical and scientific publications in
general, or the lack of interest in this area of research.
For example, only 4 articles from Africa have been
published in the last 25 years and, finally, alcohol use is
not a priority problem in these areas due to its low
prevalence and incidence. This would explain why we
evaluated alcohol use in fewer than 800 students from
the Eastern region of Islamic influence.

The data obtained allow us to affirm that there are no
significant differences in alcohol use between the general
population of university students and medical students
specifically. However, there are differences with the non-
student population of the same age, since students had a
two-fold higher rate of risky alcohol use and three-fold
higher rate of harmful alcohol use."™'3 This phenomenon
was known and increased alcohol use and harmful alcohol
use had been noted in the last three decades of the twentieth
century,% and, more recently, the severity of this problem

and the risk of many students to suffering harmful effects of
alcohol use." It has been thought that the figures for
alcohol use probably are underestimated. Finally, it should
be noted that the data are very consistent, affirming in
several studies that male medical students drink more often,
more intensely, and in larger amounts than female medical
StuantS.Sg'GG'”'SB"”

Differentiation of these blocks of more and less alcohol
use also raises the possibility of differentiating alcohol use
in relation to ethnicity or perhaps gender. These ethnic dif-
ferences are still maintained in multiracial studies. When
ethnic groups in the US are ranked by the rate of alcohol
use, the highest rate is found in whites, followed by progres-
sively lower rates among Hispanics, African Americans, and
Asians.'*® On the other hand, Van Etten et al. (2001) argue
that the determinant factor of alcohol use, more than gen-
der, is the opportunity to use alcohol.”*® The study of ethnic
and gender differences should continue in view of the impli-
cations for prevention and detection in the future.

The data in this review regarding other substances are
more difficult to interpret and compare because the ques-
tionnaires are diverse, memories of use are unreliable, and
the abuse substances vary in the type of use and dose. Even
the classification of some of the substances used is subject
to interpretation. Therefore, the data can be inconsistent
and the validity of the results reported differs between sub-
stances. Although reliable conclusions can be reached about
the use of a certain substance in specific geographical areas,
their usefulness is only partial because, as previously sug-
gested,'114131133135 they cannot be generalized.

Cannabis: Cannabis is the most commonly used illegal
substance. The data do not refer to occasional use, but to
periodic monthly or weekly use. There are numerous
observations and the figures are congruent, so the data can
be considered reliable for Europe (20%), North America
(16.5%), and Latin America (10%), although there is less
cannabis use in the Central American?®*%° and Caribbean
countries than in Brazil or Colombia.?®?'#"48 Cannabis use
among medical students in Europe does not differ much
from the use by the general population, where about 14% of
young people aged 15 to 24 years have used cannabis in the
last year, a figure that increases to over 20% when students
aged 15 to 16 years are evaluated.® In the US, the rate of
cannabis use by medical students is lower than in either the
general or university population. Regular use (“current use")
of cannabis is 23.5% in men and 16.1% in women in the
university population, and slightly lower in the general
population of the same age (18.7%), figures that have shown
a slight upward trend over the last decade.’”” One possible
explanation for this phenomenon could be the different
ethnic, economic, and cultural composition of medical
students in the US compared to the general population and
general university population.
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No studies from Oceania were retrieved on the use of
cannabis by medical students, which is surprising because
the recent prevalence of cannabis use in the population
aged 20 to 29 years is 26% (32% men and 19% women),'?713
Therefore, it can be hypothesized that the rate of cannabis
use among the university population is high, but it has been
reported that local researchers are not interested in studies
of this type,’® which would explain the lack of such studies.

Regarding cannabis use by gender, for every two male
cannabis users there is one female cannabis user, although
the difference is smaller in Brazil ** and much greater in
Cubs.®!

Opiates: There are few observations, but the results
seem to be very consistent. Opiate use is lower among
medical students than in the general population of similar
age.? Estimates of the frequency of problem opiate use in
populations in Europe, US, and Australia place it in the range
of 0.4% to 0.6%.

Opiate use by Iranian medical students (8%) merits
special mention. This is consistent with the extensive use of
opiates in Iran: 73.3% of the general population has tried
opium, 39.45% has tried heroin, and 21.9% has tried syrup
of poppy; in the last month 13% of the population has used
opiates.’ In this context, 21.1% of high school students and
18.5% of nursing students use or have used opiates."
Despite this, the use by medical students is even smaller
since 23% of university students have used opiates at some
time and the proportion of regular users is 6.2% for opium,
0.6% for morphine, and 0.8% for heroin.'?

Sedatives: Medical students use sedatives in stressful
situations, increasing use as their studies progress.?** The
figures for sedative use vary, being high in Europe and low
in North America. However, for purposes of comparison we
should clarify the meaning of “sedative" (hypnotics,
benzodiazepines, barbiturates, and other) and the types of
use (prescription, occasional, or regular). In Latin America,
the proportion of medical students who use sedatives (9.6%)
is consistent across studies. Likewise, the male:female ratio
1:2 is consistent with international reports indicating
greater use among women in the general population.?'??
Benzodiazepine use by medical students is important,
especially in Western societies where these substances are
used heavily,>® because benzodiazepine use by future
physicians could affect the detection of addiction and
related problems in the general population.®

Cocaine: The data on cocaine use for North America,
Latin America, and Europe are not abundant, but they are
consistent and uniform in a variety of articles and also
concur with the cocaine use of university students in general
and students of the health sciences in particular. The
percentages refer to specific or occasional cocaine use, not
to daily cocaine use and, except in the US, there are no signs

that these rates are of concern among researchers. Countries
with notable rates of cocaine use are the US with 49,
compared to a similar age group with a rate of 2.6% in the
last decade™’ and, at the opposite pole, Africa with a rate of
0%.

Stimulants: There are geographical differences in the
rates for stimulant use. Medical students from the American
continent have the highest rates of stimulant use, almost
doubling the rate of use by European medical students.
American medical students seem to use stimulants especially
in times of increased demand and, as is the case with
sedatives, the use of stimulants increases as students
progress in their studies.***® In studies conducted in
Colombia, 16.5% of medical students used amphetamines
once or twice a week,*® this group having the highest rate of
amphetamine use among all other students, which are
already a population with a high rate of use.*® These studies
indicate occasional use of stimulants at certain times in the
academic year, which seems to be a specific phenomenon
since stimulant use among high school students in Latin
America is less than 5%.* In the US, the university
population has less amphetamine use than the non-
university population of the same age, with a rate of 11.9%
throughout life (vs. 18.6%), 11% in the last year of study (vs.
17.5%). and 0.1% of daily use (vs. 0.3%). It should be
considered that substances of the amphetamine family, such
as Ritalin® (methylphenidate), sometimes are categorized
with the amphetamine-type stimulants and other times are
differentiated. Nonetheless, amphetamine use is relevant as
5.7% of students have used amphetamines in the last
year_145,146

As has been noted, in Europe stimulants are used less
often by both young people and students. The European
weighted mean rate of stimulant use is 5.5% over a lifetime
and 1.2% in the last year.®

Data on medical students from Oceania was not
available, but stimulant use by both the secondary school
population (5%) and young people aged 20 to 29 years old
(10%) were equivalent to the figures for the Latin American
population.’

As amphetamine use is occasional and appears to be
associated with academic events,*>*3'% the prevalence of
amphetamine use detected, especially recent use, may
depend on when it is evaluated. Consequently, studies
should be carried out at different times in the school year.

Hallucinogens: Few studies (11) exist in which the use
of hallucinogenic substances has been investigated and it is
possible that the classic pattern of hallucinogen use has
changed. In addition, there appears to be great variability in
relation to the geographical areas studied: hallucinogens are
very rarely used by medical students in the US; there are no
data from the Eastern regions or Australia, and the mean
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rate of hallucinogen use in Latin America is 3.68%, the re-
ported prevalence being similar in different articles.83637.4247:48
On the other hand, the prevalence of 8% reported in Europe
must be interpreted with caution because it is determined
by the work of Webb et al.,*® including experimentation with
hallucinogens throughout the life of LSD and hallucinogen-
ic mushrooms.® In addition, it has been noted in recent re-
ports®*'* that hallucinogen use among the general popula-
tion is marginal and has been decreasing for more than 10
years."* In this sense, hallucinogen use among the Spanish
university population last year was 3%, negligible in the last
month, and nonexistent in the last week."*

Inhalants: Eleven articles describe inhalant use among
medical students, nine of them from Brazil and two from
Europe (Croatia and UK). The rate of inhalant use in Brazil
(14.119%) is consistent, but in Europe (5.5%) the rate must be
interpreted with caution due to the small number of studies.
In the other geographical areas, inhalant use is not
mentioned in the articles on medical students.

The finding of major inhalant use among medical students
in Latin America is consistent with the extensive use of these
substances among the general population. In some countries
of this or nearby geographical areas, inhalant use increases
until students enter the university: in Trinidad-Tobago,
Jamaica, and Guyana more than 10% of the population aged
17 years used inhalants last year, whereas in Brazil it was
more than 18% last year and 13% in the last month. In
Mexico, Brazil, Trinidad-Tobago, Jamaica, Haiti, and Guyana,
inhalant use last month exceeded cannabis use (sometimes by
a ratio of 1:3)."¥ Western countries were at the opposite pole,
with much less inhalant use, as reflected in the report of the
European Monitoring Centre for Drugs and Drug Addiction,?
which does not consider inhalants. The report of the United
States' SAMHSA (Substance Abuse and Mental Health Services
Administration) discusses inhalant use very briefly, noting
that 62% of first-time use is by people younger than 18 years,
and in the US the highest rates of inhalant use are at age 14
and then rapidly decrease.’?? The high prevalence described is
thus found in countries where inhalant use is more
problematic. In this sense, inhalant use as described is specific
to Latin America and cannot be generalized to medical
students in other countries.

CONCLUSIONS

This paper has certain limitations because results from
different countries were added up in order to compare
studies. Although we tried to group countries by geographic
areas and cultural proximity, the groups generated may not
be shared by other researchers. Furthermore, as there are no
studies of substance abuse by medical students in some
geographic areas, or the available studies are about very
specific types of substance abuse, their validity should be

considered and the results should be interpreted with
caution. In order to compare the results of medical students,
large general population studies have been used and data
have been compared to the most relevant studies of
university students in general. However, although more than
one article has been used to make comparisons, because of
the breadth of the concept of “university population” and
the methodologies used in different studies, the results are
not always easy to interpret. Moreover, the description of
the methodology in some articles is either incomplete or can
be improved; modified questionnaires are used in conditions
that differ from the validated conditions, and the diagnostic
criteria are not always the same. This may explain why the
articles have been published in local or small-circulation
journals, and the difficulties for comparing studies. Finally, it
should be noted that extensive data from Latin America
have been included in this review, which may be due to the
inclusion of the LILACS database in the literature search.

Despite this, due to the exhaustive search conducted
and the wide range of articles addressing the topic finally
selected, especially from America and Europe, we believe
that medical students use substances other than alcohol less
frequently than university students overall and the general
population of the same age. The exact reasons for this
difference in the rate of use are not known, but it could
conceivably be that medical students have a better
understanding of the consequences of substance use or less
access to them.

Although there are geographical differences in alcohol
use, the substances used by medical students are mainly
alcohol, tobacco, and cannabis, although the use of hypnotic
drugs is also frequent. There is less use of cocaine and
stimulants, and opiate use is uncommon. Due to the wide
disparity in the prevalence of hallucinogen use described
and the methodology used in its study, the findings on
hallucinogen use should be interpreted with caution. The
use of tobacco, alcohol, and cannabis can be explained by
the high rates of use of these substances among the general
and university populations. However, the use of stimulants
and sedatives appears to be more specific to this population
and is associated with periods of high academic demands.
Specific studies of these substances of abuse should be
conducted.

The number of published papers has increased in recent
years, mostly from Europe, Latin America, and the Eastern
non-Islamic region. The substances best studied are tobacco
and alcohol. It should be noted that there are local variations,
even within the same geographic area, and articles have not
been published in every country. In some areas, such as
Oceania and Africa, there have not been studies, particularly
regarding illegal drugs. In addition, there are patterns of
substance use specific to regions, such as opiate use in Iran
or inhalant use in parts of Latin America.
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The use of substances by medical students is a

phenomenon that should be evaluated systematically due to

its

prevalence and potential impact. There are two

particularly relevant factors, academic year and gender:
medical students have higher substance use rates in the last
years of school, and men have higher substance use rates
than women, except for the use of hypnotics.

CONFLICTS OF INTEREST

There are no conflicts of interest for this study.

ACKNOWLEDGMENTS

The authors thank professors Marc Ferrer, Josep A. Ra-

mos-Quiroga, Jose A. Navarro, and Jose M. Argiiello for their
collaboration in the work on use of substances of abuse by
medical students.

REFERENCES

1.

14.

118

Wright JD, Pearl L. Knowledge and experience of young people
regarding drug misuse, 1969-94.BMJ. 1995;310(6971):20-4.
UNODC, World Drug Report 2013 (United Nations publication,
Sales No. .13.X1.6).

European Drug Report 2013: Trends and developments.
EMCDDA, Lisbon, May 2013 disponible en : www.emcdda.
europa.eu/ accedido el 2 enero del 2014.

Frank E, Elon L, Naimi T, Brewer R. Alcohol consumption and
alcohol counselling behaviour among US medical students:
cohort study. BMJ. 2008;337:a2155.

Roncero C, Rodriguez-Cintas L, Egido A, Barral C, Pérez-Pazos
J, Collazos F, et al. The influence of medical student gender and
drug use on the detection of addiction in patients. J Addict Dis.
2014;33(4):277-88.

Bucher JT, Vu DM, Hojat M. Psychostimulant drug abuse
and personality factors in medical students. Med Teach.
2013;35(1):53-7.

Conard S, Hughes P, Baldwin DC Jr, Achenbach KE, Sheehan
DV. Substance use by fourth-year students at 13 U.S. medical
schools. J Med Educ. 1988;63(10):747-58.

Schwartz RH, Lewis DC, Hoffmann NG, Kyriazi N. Cocaine and
Marijuana Use by Medical Students Before and During Medical.
Arch Intern Med. 1990;150(4):883-6.

Patkar AA, Hill K, Batra V, Vergare MJ, Leone, FT. A comparison
of smoking habits among medical and nursing students. Chest.
2003;124(4):1415-20.

. Frank E, Elon L, Spencer E. Personal and clinical tobacco-related

practices and attitudes of U.S. medical students. Prev Med.
2009;49(2-3):233-9.

. Thakore S, Ismail Z, Jarvis S, Payne E, Keetbaas S, Payne R, et

al. The perceptions and habits of alcohol consumption and
smoking among Canadian medical students. Acad Psychiatry.
2009;33(3):193-7

. Lande RG, Marin BA, Chang AS, Mason S, Lande GR. A survey

of alcohol consumption among first-year military medical
students. Am J Drug Alcohol Abuse. 2007;33(4):605-10.

. Frank E, Carrera JS, Elon L, Hertzberg VS. Basic Demographics,

Health Practices and Health Status of U.S. Medical Students. Am
J Prev Med. 2006;31(6):499-505.
Croen LG, Woesner M, Herman M, Reichgott M. A longitudinal

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

study of substance use and abuse in a single class of medical
Students. Acad Med. 1997;72(5):376-81.

Baldwin DC Jr, Hughes PH, Conard SE, Storr CL, Sheehan DV.
Substance use among senior medical students. A survey of 23
medical schools. JAMA. 1991;265(16):2074-8.

McAuliffe WE, Rohman M, Breer P, Wyshak G, Santangelo
S, Magnuson E. Alcohol use and abuse in random samples
of physicians and medical students. Am J Public Health.
1991;81(2):177-82.

Clark DC, Daugherty SR. A norm-referenced longitudinal study of
medical student drinking patterns. J Subst Abuse. 1990;2(1):15-
37.

Conard S, Hughes P, Baldwin DC Jr, Achenbach KE, Sheehan
DV. Cocaine use by senior medical students. Am J Psychiatry.
1989;146(3):382-3.

Borini P, Oliveira de CM, Martins MG, Guimaraes RC. Padrdo de
uso de bebidas alcoodlicas de estudantes de medicina (Marilia,
S4o Paulo) Parte 1. J Bras Psiquiatr. 1994;43(2):93-103.
Andrade de AG, Bassit AZ, Mesquita AM, Fukushima J, Gongalves
E. Prevaléncia do uso de drogas entre alunos da Faculdade de
Medicina da Universidade de Sao Paulo (1991-93). Rev ABP-
APAL. 1995;17(2):41-6.

Mesquita AM, Bucaretchi HA, Castel S, Andrade de AG.
Estudantes da Faculdade de Medicina da Universidade de Sao
Paulo: uso de substancias psicoativas em 1991. Rev ABP-APAL.
1995;17(2):47-54.

Chaves T, Silva ME, Crisanto LA, Lima S, Amado G. Evaluation of
alcohol addiction among Brazilian Northeast medical students
through the alcohol use disorders identification test and the
relation with body mass index and smoking. Rev Bras Clin Med.
S4o Paulo. 2012;10(5):398-401.

Andrade de A, Bassit AZ, Kerr-Correa F, Tonhon AA, Boscovitz
EP, Cabral M, et al. Fatores de risco associados ao uso de alcool e
drogas na vida, entre estudantes de medicina do Estado de Séo
Paulo. Rev. ABP-APAL, 1997;19(4):117-26.

Souza F, Landim R, Perdigao F, Morais R, Carneiro-Filho B.
Consumo de drogas e desempenho academico entre estudantes
de medicina no Ceara. Rev Psiquiatr Clin. (Sao Paulo)
1999;26(4):188-94.

Pereyra WJ, Olivieri A, Cardoso CH, Figueiredo-Reis FA, Coutinho
GG, Silveira GH, et al. Avaliagdo do uso de drogas por estudantes
de medicina. Rev Méd Minas Gerais. 2000;10(1):8-12.

Rosselli D, Rey O, Calderon C, Rodriguez MN. Smoking in
Colombian medical schools: the hidden curriculum. Prev Med.
2001;33(3):170-4.

Junges J. Consumo de estimulantes en estudiantes de medicina
Universidad abierta interamericana. Facultad de ciencias
médicas 2005. Disponible en: imgbiblio.vaneduc.edu.ar/fulltext/
files/TC087507.pdf? Accedido 1 mayo 2014

Gélvez E, Gonzalez M, Pérez G. Uso indebido de drogas en
estudiantes de 6to. afio de medicina. Revista Habanera de
Ciencias Médicas [en linea]. 2005;4(5):1-10.

Menéndez R, Rojas J, Barcena Y, Rojas R, Oviedo D, Vazquez
A. Consumo de sustancias en estudiantes de quinto afio de
medicina: Evolucion en tres lustros. Rev Hosp Psiquiatr La
Habana. 2005;2(2).

Pinton F, Boskovitz E, Cabrera EM. Uso de drogas entre os
estudantes de medicina da Faculdade de Medicina de Séo José do
Rio Preto, SP, no ano de 2002. Arq ciénc saude. 2005;12(2):91-6.
Lambert SR, Alvarenga PE, Borges MA, Costa MT. Prevalence of
psychoactive drug use among medical students in Rio de Janeiro.
Soc Psychiatry Psychiatr Epidemiol. 2006;41(12):989-96.
Boniatti MM, Zubaran C, Panarotto D, Delazeri GJ, Tirello
JL, Feldens Mde O, et al. The use of psychoactive substances
among medical students in southern Brazil. Drug Alcohol Rev.

Actas Esp Psiquiatr 2015;43(3):109-21



Carlos Roncero, et al.

Substance Use among Medical Students: A Literature Review 1988-2013

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

2007;26(3):279-85.

Moreira K, Branco NM, Yoichi A, Tedesqui G, Vieira AG, Branco
F, et al. Psychoactive substance use by medical students from
Salvador (BA). Rev Psiquiatr Clin. [online]. 2007;34(3):118-24.
Carvalho KA, Sant'‘Anna MJ, Coates V, Omar HA. Medical
students: abuse of psychoactive substances and sexuality
aspects. Int J Adolesc Med Health. 2008;20(3):321-8.

Da Silveira DX, Rosa-Oliveira L, Di Pietro M, Niel M, Doering-
Silveira E, Jorge MR. Evolutional pattern of drug use by medical
students. Addict Behav. 2008;33(3):490-5.

Tockus D, Goncalves PS. Deteccdo do uso de drogas de abuso
por estudantes de medicina de uma universidade privada. J Bras.
Psiquiatr. 2008;57(3):184-7.

Pereira D, Souza R, Buaiz V, Siqueira, M. Uso de substancias
psicoativas entre universitarios de medicina da Universidade
Federal do Espirito Santo. J Bras Psiquiatr. [online].
2008;57(3):188-95.

Buchanan JC, Pillon SC. Drug consumption by medical students
in Tegucigalpa, Honduras. Rev Latino-Am Enfermagem [online].
2008;16(n.spe):595-600.

Acevedo M, Arango L, Blandon L, Buelvas L, Carmona DV, Castafio
JJ, et al. Consumo de anfetaminas para mejorar el rendimiento
académico en estudiantes de la Universidad de Manizales, 2008.
Arch Med. 2009;9(1):43-57.

Stramari L, Kurtz M, Silva LC. Prevalence of and variables related
to smoking among medical students at a university in the city of
Passo Fundo, Brazil. J Bras pneumol [online]. 2009;35(5):442-8.
Romero MI, Santander J, Hitschfeld MJ, Labbé M, Zamora
V. Consumo de sustancias ilicitas y psicotropicos entre los
estudiantes de medicina de la Pontificia Universidad Catolica de
Chile. Rev méd Chile [online]. 2009:137(4)459-65.

Oliveira L, Pereira L, Arantes G, Carvalho de J, Malbergier A,
Andrade de V, et al. Drug consumption among medical students
in Sdo Paulo, Brazil: influences of gender and academic year.
Rev Bras Psiquiatr Sdo Paulo. 2009;31(3).

Montoya EM, Cunningham J, Brands B, Strike C, Miotto
MG. Consumo percibido y uso de drogas licitas e ilicitas en
estudiantes universitarios en la Ciudad de Medellin, Colombia.
Rev Latino-Am Enfermagem [online]. 2009;17(n.spe):886-92.
Romero MI, Santander J, Hitschfeld MJ, Labbé M, Zamora V.
Smoking and alcohol drinking among medical students at the
Pontificia Universidad Catolica de Chile Rev méd Chile [online].
2009;137(3):361-8.

Santos dos W, Sakae T, Escobar B. Relagdo entre o uso de drogas
e comportamento sexual de risco em universitarios de um curso
de Medicina. Rev AMRIGS. 2009;53(2):156-16.

Castro N, Cortes P, Vasters G, Costa da JR. Uso de drogas entre
estudiantes de la Facultad de Ciencias Médicas de la Universidad
Nacional Autonoma de Nicaragua, Ledn, Nicaragua. Rev Latino-
Am Enfermagem [online]. 2010;18(n.spe):606-12.

Petroianu A, Reis dos D, Cunha BD, Souza de D. Prevaléncia do
consumo de alcool, tabaco e entorpecentes por estudantes de
medicina da Universidade Federal de Minas Gerais. Rev Assoc
Med Bras [online]. 2010;56(5):568-71.

Baron L, Botero K, Castafio JJ. Prevalencia y factores asociados
al consumo de anfetaminas en estudiantes del Programa de
Medicina de la Universidad de Manizales (Colombia) 2010. Rev
Fac Med Unal. 2011;59(3).

Konfino J, Mejia R, Ferrante D, lermoli R, Pérez-Stable E. Efectos
de un curso breve de tabaquismo en una facultad de medicina.
Rev Argent Salud Publica. 2011;2(8):15-20.

Herrera A, Meléndez MO, Simich L, Strike C, Brands B, Giesbrecht
N, et al. Policonsumo simultaneo de drogas en estudiantes
de pregrado del area de la salud en una universidad, Leon -
Nicaragua. Texto & Contexto - enfermagem. [online]. 2012;21(n.

Actas Esp Psiquiatr 2015;43(3):109-21

51.

52.

53.

54.

55.

56.

57.

58.

59.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

spe):79-8.

Ruiz M, Caballero V. Habitos toxicos en estudiantes de sequndo
afno de medicina. Medisan [online]. 2013;17:(2):230-6.

Tessier JF, Freour P, Crofton J, Kombou L. Smoking habits and
attitudes of medical students towards smoking and antismoking
campaigns in fourteen European countries. Eur J Epidemiol.
1989;5(3):311-21.

Collier DJ, Beales IL. Drinking among medical students: a
questionnaire survey. BMJ. 1989;1;299(6690):19-22.

Ghodse AH, Howse K. Substance use of medical students: a
nationwide survey. Health Trends. 1994;26(3):85-8.

Kralikova E, Kozak J, Rames J, Zdmecnik L, Wallenfels |. Czech
medical faculties and smoking. Cent Eur J Public Health.
1995;3(2):97-9.

Piko B, Barabas K, Markos J. Health risk behaviour of a medical
student population: report on a pilot study. J R Soc Health.
1996;116(2):97-100.

Baska T, Sutarik L, Straka S. The roots of smoking habit in
students of medicine and the ways of its prevention. Cent Eur J
Public Health. 1997:5(4):160-3.

Webb E, Ashton CH, Kelly P, Kamali F. An update on British
medical students' lifestyles. Med Educ. 1998;32(3):325-31.
Newbury-Birch D, White M, Kamali F. Factors influencing
alcohol and illicit drug use amongst medical students. Drug
Alcohol Depend. 2000;59(2):125-30.

. Pickard M, Bates L, Dorian M, Greig H, Saint D. Alcohol and drug

use in second-year medical students at the University of Leeds.
Med Educ. 2000;34(2):148-50.

Trkulja V, Zivcec Z, Cuk M, Lackovic' Z. Use of psychoactive
substances among Zagreb University medical students: follow-
up study. Croat Med J. 2003;44(1):50-8.

Newbury-Birch D, Walshaw D, Kamali F. Drink and drugs:
from medical students to doctors. Drug Alcohol Depend.
2001;64(3):265-70.

Guillén D, Nerin I, Mas A, Crucelaegui A. Reliability of a
questionnaire on smoking to evaluate prevalence, knowledge
and attitudes of medical students. Arch Bronconeumol.
2003;39(4):159-66.

Kjobli J, Tyssen R, Vaglum P, Aasland O, Grenvold NT, Ekeberg
0. Personality traits and drinking to cope as predictors of
hazardous drinking among medical students. J Stud Alcohol.
2004,65(5):582-5.

Sichletidis LT, Chloros D, Tsiotsios I, Kottakis I, Kaiafa O, Kaouri S,
et al. High prevalence of smoking in Northern Greece. Prim Care
Respir J. 2006;15(2):92-7.

Boland M, Fitzpatrick P, Scallan E, Daly L, Herity B, Horgan J,
et al. Trends in medical student use of tobacco, alcohol and
drugs in an Irish university, 1973-2002. Drug Alcohol Depend.
2006;85(2):123-8.

Baska T, Baskova M, Hudeckova H, Straka S, Mad'ar R. Increasing
trends of tobacco use in medical students in Slovakia—a reason
for concern? Cent Eur J Public Health. 2007;15(1):29-32.

Vrazic H, Ljubicic D, Schneider NK. Tobacco use and cessation
among medical students in Croatia—results of the Global Health
Professionals Pilot Survey (GHPS) in Croatia, 2005. Int J Public
Health. 2008;53(2):111-7.

Mancevska S, Bozinovska L, Tecce J, Pluncevik-Gligoroska J,
Sivevska-Smilevska E. Depression, anxiety and substance use in
medical students in the Republic of Macedonia. Bratis| Lek Listy.
2008;109(12):568-72.

Gawlikowska-Sroka A, Dzieciolowska E, Szczurowski J,
Kamienska E, Czerwinski F. Tobacco abuse and physical activity
among medical students. Eur J Med Res. 2009;14(4):86-9.
Voigt K, Twork S, Mittag D, Gobel A, Voigt R, Klewer J, et al.
Consumption of alcohol, cigarettes and illegal substances

119



Carlos Roncero, et al.

Substance Use among Medical Students: A Literature Review 1988-2013

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

120

among physicians and medical students in Brandenburg and
Saxony (Germany). BMC Health Serv Res. 2009;9:219.
Alexopoulos EC, Jelastopulu E, Aronis K, Dougen D. Cigarette
smoking among university students in Greece: a comparison
between medical and other students. Environ Health Prev Med.
2010;15(2):115-20.
Lewis KE, Shin D, Davies G. Smoking habits and attitudes
toward tobacco bans among United Kingdom hospital staff and
students. Int J Tuberc Lung Dis. 2011;15(8):1122-6.
Van der Veer T, Frings-Dresen MH, Sluiter JK. Health behaviors,
care needs and attitudes towards self-prescription: a cross-
sectional survey among Dutch medical students. PloS one.
2011;6(11):e28038.
La Torre G, Kirch W, Bes-Rastrollo M, Ramos RM, Czaplicki M,
Gualano MR, et al; GHPSS Collaborative Group. Tobacco use
among medical students in Europe: results of a multicentre
study using the Global Health Professions Student Survey.
Public Health. 2012;126(2):159-64.
lhezue UH. Drug abuse among medical students at a Nigerian
university: Part 1. Prevalence and pattern of use. J Natl Med
Assoc. 1988;80(1):81-5.
Laswar AK, Darwish H. Prevalence of cigarette smoking and
khat chewing among Aden university medical students and
their relationship to BP and body mass index. Saudi J Kidney Dis
Transpl. 2009;20(5):862-6.
Deressa W, Azazh A. Substance use and its predictors among
undergraduate medical students of Addis Ababa University in
Ethiopia. MC Public Health. 2011;22;11:660.
Senkubuge F, Ayo-Yusuf OA, Louwagie GM, Okuyemi KS. Water
pipe and smokeless tobacco use among medical students in
South Africa. Nicotine Tob Res. 2012;14(6):755-60.
Wong ML, Chen PC. Smoking behaviour, knowledge and opinion
of medical students. Med J Malaysia. 1989;44(4):317-23.
Yaacob |, Abdullah ZA. Smoking behavior, knowledge and opinion
of medical students. Asia Pac J Public Health. 1994,7(2):88-91.
Kocabas A, Burgut R, Bozdemir N, Akkoclu A, Cildag O, Dagli E,
et al. Smoking patterns at different medical schools in Turkey.
Tobacco Control. 1994;3(3):228.
Hussain SF, Moid I, Khan JA. Attitudes of Asian medical students
towards smoking. Thorax. 1995;50(9):996-7.
Akvardar Y, Demiral Y, Ergor G, Ergor A, Bilici M, Akil Ozer O.
Substance use in a sample of Turkish medical students. Drug
Alcohol Depend. 2003;24;72(2):117-21.
Akvardar Y, Demiral Y, Ergor G, Ergor A. Substance use among
medical students and physicians in a medical school in Turkey.
Soc Psychiatry Psychiatr Epidemiol. 2004;39(6):502-6.
Khan FM, Husain SJ, Laeeq A, Awais A, Hussain SF, Khan JA.
Smoking prevalence, knowledge and attitudes among medical
students in Karachi, Pakistan. East Mediterr Health J. 2005;11(5-
6):952-8.
Jodati AR, Shakurie SK, Nazari M, Raufie MB. Students' attitudes
and practices towards drug and alcohol use at Tabriz University
of Medical Sciences. East Mediterr Health J. 2007;13(4):967-71.
Imam SZ, Nawaz H, Sepah YJ, Pabaney AH, llyas M, Ghaffar
S. Use of smokeless tobacco among groups of Pakistani
medical students - a cross sectional study. BMC Public Health.
2007;3(7):231.
Tee GH, Noran NH, Farizah H, Azhana NH. Changing habits and
attitudes towards smoking among future physicians. Med J
Malaysia. 2007;62(5):383-7.
Almerie MQ, Matar HE, Salam M, Morad A, Abdulaal M, Koudsi
A, et al. Cigarettes and waterpipe smoking among medical
students in Syria: a cross-sectional study. Int J Tuberc Lung
Dis. 2008;12(9):1085-91.
Mumtaz B, Chaudhary IA, Arshad M, Samiullah. Comparison of

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

smoking behaviour among medical and other college students
in Rawalpindi. J Coll Physicians Surg Pak. 2009;19(1):7-10.
Minhas HM, Rahman A. Prevalence, patterns and knowledge
of effects on health of smoking among medical students in
Pakistan. East Mediterr Health J. 2009;15(5):1174-9.

Karamat A, Arif N, Malik AK, Chaudhry A, Cheema MA, Rauf
A. Cigarette smoking and medical students at King Edward
Medical University, Lahore (Pakistan). J Pak Med Assoc.
2011;61(5):509-12.

Mubeen SM, Morrow M, Barraclough S. Medical students'
perspectives on gender and smoking: a mixed methodology
investigation in Karachi, Pakistan. J Pak Med Assoc.
2011;61(8):773-8.

Habibzadeh A, Alizadeh M, Malek A, Maghbooli L, Shoja MM,
Ghabili K. lllicit methylphenidate use among Iranian medical
students: prevalence and knowledge. Drug Des Devel Ther.
2011;3(5):71-6.

Cheng KK, Lam TH, Ratanasiri A. Smoking among medical students
in Hong Kong. Asia Pac J Public Health. 1989;3(4):306-9.

loane L, Johnson FY. CAGE and the Brief MAST study of alcohol
use and misuse by medical students in Papua New Guinea.
Med Law. 1992;11(5-6):315-21.

Xiang H, Wang Z, Stallones L, Yu S, Gimbel HW, Yang P.
Cigarette smoking among medical college students in Wuhan,
People's Republic of China. Prev Med. 1999;29(3):210-5.

Zhu T, Feng B, Wong S, Choi W, Zhu SH. A comparison of
smoking behaviors among medical and other college students
in China. Health Promot Int. 2004;19(2):189-96.

Rai D, Gaete J, Girotra S, Pal HR, Araya R. Substance use among
medical students: time to reignite the debate? Natl Med J
India. 2008;21(2):75-8.

Nguyen VH, Dao TM, Dao NP Smoking among Vietnamese
medical students: prevalence, costs, and predictors. Asia Pac J
Public Health. 2008;20(1):16-24.

Lam TS, Tse LA, Yu IT, Griffiths S. Prevalence of smoking and
environmental tobacco smoke exposure, and attitudes and
beliefs towards tobacco control among Hong Kong medical
students. Public Health. 2009;123(1):42-6.

Htay SS, Oo M, Yoshida Y, Harun-Or-Rashid M, Sakamoto
J. Risk behaviours and associated factors among medical
students and community youths in Myanmar. Nagoya J Med
Sci. 2010;72(1-2):71-81.

Budhathoki N, Shrestha MK, Acharya N, Manandhar A.
Substance use among third year medical students of Nepal. J
Nepal Health Res Counc. 2010;8(1):15-8.

Pham DB, Clough AR, Nguyen HV, Kim GB, Buettner PG. Alcohol
consumption and alcohol-related problems among Vietnamese
medical students. Drug Alcohol Rev. 2010;29(2):219-26.
Takeuchi 'Y, Morita E, Naito M, Hamajima N. Smoking rates and
attitudes to smoking among medical students: a 2009 survey
at the Nagoya University School of Medicine. Nagoya J Med
Sci. 2010;72(3-4):151-9.

Tamaki T, Kaneita Y, Ohida T, Yokoyama E, Osaki Y, Kanda H, et
al. Prevalence of and factors associated with smoking among
Japanese medical students. J Epidemiol. 2010;20(4):339-45.
Mony PK, John P, Jayakumar S. Tobacco use habits and beliefs
among undergraduate medical and nursing students of two
cities in southern India. Natl Med J India. 2010;23(6):340-3.
Rotheray KR, Cattermole GN, Liow EC, Machin P, Graham CA,
Rainer TH. Alcohol misuse is rare among Hong Kong medical
students. Drug Alcohol Rev. 2011;30(6):685-8.

Bian J, Du M, Liu Z, Fan Y, Eshita Y, Sun J. Prevalence of and
factors associated with daily smoking among Inner Mongolia
medical students in China: a cross-sectional questionnaire
survey. Subst Abuse Treat Prev Policy. 2012;16(7):20.

Actas Esp Psiquiatr 2015;43(3):109-21



Carlos Roncero, et al.

Substance Use among Medical Students: A Literature Review 1988-2013

111,

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Richmond RL, Kehoe L. Smoking behaviour and attitudes among
Australian medical students. Med Educ, 1997;31(3):169-76.
Acuda W, Othieno CJ, Obondo A, Crome IB. The epidemiology
of addiction in Sub-Saharan Africa: a synthesis of reports,
reviews, and original articles. Am J Addict. 2011;20(2):87-99.
Karam E, Kypri K, Salamoun M. Alcohol use among college
students: an international perspective. Curr Opin Psychiatry.
2007;20(3):213-21.

Prendergast ML. Substance use and abuse among college
students: a review of recent literature. J Am Coll Health.
1994,43(3):99-113.

Mesquita AM, Laranjeira R, Dunn J. Psychoactive drug use by
medical students: a review of the national and international
literature. Sao Paulo Med J. 1997;115(1):1356-65.

Schwartz RH, Lewis DC, Hoffmann NG, Kyriazi N. Cocaine and
Marijuana Use by Medical Students Before and During Medical
School. Arch Intern Med. 1990;150(4):883-6.

Webb E, Ashton C H, Kelly P, Kamali F. Alcohol and drug use in
UK university students. Lancet. 1996;348:922-5.

Rigotti NA, Lee JE, Wechsler H. US College Students” Use
of Tobacco Products: Results of a National Survey. JAMA.
2000;284(6):699-705.

Schorling JB, Gutgesell M, Klas P, Smith D, Keller A. Tobacco,
alcohol and other drug use among college students. J Subst
Abuse. 1994;6(1):105-15.

Caraballo RS, Lee Chung-Won. Consumo de tabaco entre los
mexicanos y sus descendientes, en Estados Unidos de América.
Salud Publica Mex [en linea). 2004;46(3):241-50.

Schoenborn CA, Adams PF, Peregoy JA. Health behaviors of
adults: United States, 2008-2010. National Center for Health
Statistics. Vital Health Stat. 2013;10(257).

Substance Abuse and Mental Health Services Administration.
Results from the 2012 National Survey on Drug Use and
Health: Summary of National Findings, NSDUH Series H-46,
HHS. Publication No. (SMA) 13-4795. Rockville, MD: Substance
Abuse and Mental Health Services Administration, 2013.
Schoenborn CA, Adams PF. Health behaviors of adults: United
States, 2005-2007. National Center for Health Statistics. Vital
Health Stat. 2010;10(245).

Toriola AT, Myllykangas MT, Barengo NC. Smoking behaviour
and attitudes regarding the role of physicians in tobacco
control among Medical students in Kuopio, Finland in 2006.
CVD Prev Control. 2008;3(2):53-60.

Mas A, Nerin |, Barrueco M, Cordero J, Guillén D, Jiménez-Ruiz
C, et al. Consumo de tabaco en estudiantes de sexto curso de
medicina de Espafa. Arch Bronconeumol. 2004;40(9):403-8.
Tessier JF, Fréour PP, Nejjari C, Belougne D, Crofton JW.
Smoking behavior and attitudes towards smoking of medical
students in Australia, Japan, USA, Russian, and Estonia .
Tobacco control. 1993;2:24-9.

Patkar AA, Hill K, Batra V, Vergare MJ, Leone FT. A comparison
of smoking habits among medical and nursing students. Chest.
2003;124(4):1415-20.

Senol Y, Donmez L, Turkay M, Aktekin M. The incidence
of smoking and risk factors for smoking initiation in
medical faculty students: cohort study. BMC Public Health.
2006;6(1):128.

Ashton CH, Kamali F. Personality, lifestyles, alcohol and drug
consumption in a sample of British medical students. Med
Educ.1995;29(3):187-92.

Actas Esp Psiquiatr 2015;43(3):109-21

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

Zaldivar F, Lopez F, Garcia JM, Molina A. Self-reported
consumption of alcohol and other drugs in a spanish university
population. Electronic journal of Research in Educational
Psychology. 2011;9(23):113-32.

Berkowitz AD, Perkins HW. Problem drinking among college
students: A review of recent research. J Am Coll Health.
1986;35(1):21-8.

Diaz A, Diaz LR, Hernandez-Avila CA, Narro J, Fernandez H,
Solis C. Prevalencia del consumo riesgoso y dafiino de alcohol
y factores de riesgo en estudiantes universitarios de primer
ingreso. Salud mental. 2008;31(4):271-82.

Carter AC, Brandon KO, Goldman MS. The College and
Noncollege Experience: A Review of the Factors That Influence
Drinking Behavior in Young Adulthood. Stud Alcohol Drugs.
2010;71(5):742-50.

Flaherty JA, Richman JA. Substance use and addiction among
medical students, residents, and physicians. Psychiatr Clin
North Am. 1993;16(1):189-97.

Ham LS, Hope DA. College students and problematic drinking:
a review of the literature. Clin Psychol Rev. 2003;23:719-59.
Van Etten ML, Anthony JC. Male-Female Differences in
Transitions from First Drug Opportunity to First Use: Searching
for Subgroup. Variation by Age, Race, Region, and Urban
Status. J Womens Health Gend Based Med. 2001;10(8):797-
804.

Mclaren J, Mattick RP. Cannabis in Australia Use, supply,
harms, and responses. Monograph series No.57. 2007. Drug
Strategy Branch. Australian Government. Department of
Health and Ageing. National Drug and Alcohol Research
Centre. University of New South Wales.

Devaney M, Reid G, Baldwin S. Australian National Council
on Drugs, 2006. Situational analysis of illicit drug issues and
responses in the Asia-Pacific region.

Walker K. Reported and perceived drug and alcohol use
amongst Australian university students. JANZSSA. 2000;16:3-
34.

Mokri A. Brief overview of the status of drug abuse in Iran.
Arch Iranian Med. 2002;5(3):184-90.

Ziaaddini H, Ziaaddini MR. The household survey of drug abuse
in Kerman, Iran. J Appl Sci. 2005;5(2):380-2.

Ahmadi J, Yazdanfar F. Current substance abuse among Iranian
university students. Addict Disord Their Treat. 2002;1(2):61-4.
Inter-American Drug Abuse Control Commission. (OAS Official
Records Series; OEA Ser.L). Report on drug use in the Americas,
2011.

Australian Institute of Health and Welfare 2011. 2010 National
Drug Strategy Household Survey report. Drug statistics series
no. 25. Cat. no. PHE 145. Canberra: AIHW.

U.S. Departament of Health and Human services. National
Institutes of Health. Monitoring the Future. Vol II: College
Students, adults ages 19-40. National Survey Results on Drug
Use, 1975-2002.

Basurto FZ, Rios FL, Montes JMG, Moreno AM. Consumo
autoinformado de alcohol y otras drogas en poblacion
universitaria espafiola. Electronic Journal of Research in
Educational Psychology. 2011;9(23):113-32.

Organizacion de los Estados Americanos. Secretaria de
Seguridad Multidimensional. Comision Interamericana para el
Control del Abuso de Drogas Observatorio Interamericano de
Droga: El uso de drogas en las américas 2011.Washington,D.C.

121



