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1. Introduction

The beneficial medical properties of cannabis in treatment of
variety of diseases have been widely recognized across many cul-
tures (Zuardi, 2006; Aggarwal et al., 2009; Birdsall et al., 2016).
At the end of the 19th century in Europe, cannabis was considered
effective for the treatment of chronic pain, asthma, sleep disorders,
depression, and loss of appetite (Guy et al., 2004; Manzanares
et al., 2006; Sabo et al., 2013). Medical use of cannabis continued
until the first half of the 20th century, when legal restrictions were
introduced due to the psychoactive constituent - delta-9-tetrahy-
drocannabinol (THC), which is one of at least 113 cannabinoids
identified in cannabis (Ben Amar, 2006; Horvat et al., 2007).

In Serbia, cannabis is classified under narcotic drugs, and the
production, sale and possession of cannabis for recreational use
or any form of medical marijuana products is illegal (Law on
Psychoactive Controlled Substances). Recently, a number of coun-
tries in Europe have introduced specific laws and programs to
allow patients to use cannabis preparations to effectively relieve
the symptoms of chronic pain, muscle cramps and spasticity in
patients with multiple sclerosis, to alleviate nausea and vomiting
and to improve weight gain and appetite in patients with AIDS
(European Monitoring Centre for Drugs and Drug Addiction,
2017). Besides Netherlands, a country with more than 10 years of
experience in medical cannabis use, medical cannabis has also
been legalized in Italy, Spain, France, Romania and Czech Republic.
As for the countries surrounding Serbia, Croatia and Macedonia are
the most recent countries which have allowed the use of cannabis
in medical purposes (Bifulco and Pisanti, 2015).

As more countries in Europe and worldwide continue to change
laws for medical marijuana use, public interest in medical cannabis
legalization in Serbia is growing. When medical cannabis is legal-
ized in Serbia, doctors will be the ones who will prescribe the prod-
ucts and answer to patients’ questions about its use, benefits and
side effects. It is of immense importance to bear in mind specific
harmful effects of cannabis, especially in young people. Cannabis
is indicated as a possible risk factor for cardiovascular disease in
young adults due to increased reporting of cardiovascular compli-
cations related to cannabis and their extreme seriousness
(Jouanjus et al., 2014). Furthermore, exposure to cannabis during
adolescence has been connected to deviations in the normal neu-
rodevelopment, producing a brain particularly at risk of psychiatric
disorders such as schizophrenia (Iannitelli et al., 2017; Quartini
et al., 2017).

Yet, prospective doctors may receive minimal education on this
issue throughout the curriculum. A paucity of studies exist evalu-
ating future health care professionals’ knowledge and attitude
towards medical cannabis (Sabo et al., 2013; Ben Amar, 2006). In
Serbia, one study evaluated beliefs about medical cannabis among
fourth-year medical students, while another included only the final
year students of pharmacy (Vujcic et al., 2013; Stojanović et al.,
2017).

The aim of this study was to determine the frequency of recre-
ational cannabis use among medical students and to explore their
knowledge about therapeutic use/abuse, side effects and current
legislation status of medical cannabis, as well as attitudes toward
its legalization.
2. Material and methods

The survey was conducted on sample of students of the third,
fifth and sixth year of integrated academic studies of medicine at
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the Faculty of Medicine in Novi Sad, Serbia, between November 1st,
2017 and December 15th, 2017. The research was approved by the
Ethical Committee of the Faculty of Medicine in Novi Sad (approval
number 01-39/240/1).

The sample size, which was the total number of registered med-
ical students of selected years, was 350. All students were eligible
to participate in the study. Self-administered anonymous question-
naires were distributed to students of each year during lectures.
We chose the lectures where attendance was compulsory in order
to achieve high percentage of target population. Only those stu-
dents who were not present on the day of the survey were
excluded. Before each questionnaire was filled in, they received
information about the survey and then signed the informed
consent.

The questionnaire was created by a combination of questions
from the surveys performed by (Moeller and Woods, 2015;
Vujcic et al., 2017), with the modifications necessary to ensure cor-
rect answers to questions and claims and to be more suitable for
prospective doctors who will be able to prescribe, recommend,
and treat patients with cannabis-based preparations.

The first part of the questionnaire referred to socio-demo-
graphic characteristics of the students such as year of study, gen-
der, place of residence, and data about previous recreational
cannabis use. The second part consisted of 13 questions. The first
four questions were close-ended and related to the perceived
awareness of the students about the possible therapeutic effect
of cannabis, as well as its side effects. To be specific, students
who stated to be familiar with the possible therapeutic and/or side
effects were offered additional two multiple response questions
composed of the list of specific indications for which cannabis
has been approved and the list of side effects. These questions were
followed by three close-ended questions about opinion of the stu-
dents on the abuse potential of the therapeutic use of cannabis.
These questions referred to its potential to cause addiction, open
the abuse area, or to be the gateway to hard drugs. The last four
questions examined students’ knowledge about the current state
of legalization of cannabis for therapeutic use in Serbia and other
countries, whether they consider that the therapeutic use of canna-
bis requires the development of defined guidelines, as well as their
attitude toward the legalization of cannabis for therapeutic use in
Serbia. In addition, students answered if the issuing of the prepara-
tions based on cannabis in the pharmacy should require a prescrip-
tion or not. The last multiple response question identified the main
source of the information about cannabis use (the answers offered
were media, family, regular curriculum or students’ workshops and
conferences).

After data collection, data entry and processing was done in the
IBM SPSS version 22. New variables ‘‘number of recognized indica-
tions” and ‘‘number of recognized side effects” were created by
counting the number of indications/side effect each student has
marked in given list. The differences between male and female stu-
dents, students who previously used cannabis and those who never
used cannabis, as well as differences between students of different
Table 1
Demographic characteristics and previous cannabis use among investigated students.

Characteristics All students
N (%)

Gender female 214 (67.7)
male 102 (22.3)

Year of the study third 130 (41.1)
fifth 91 (28.8)
sixth 96 (30.3)

Total 316 (100)
years of study were compared. Chi square test was used to com-
pare nominal variables, while t-test for independent samples and
Anova with Tuckey post-hoc test were used for numerical vari-
ables. Man-Whitney and Kruskal-Wallis were used for numeric
data with non-parametric distribution. All p value less than 0.05
were considered significant.

3. Results

Out of 350 questionnaire distributed, the survey was completed
by 316 students (response rate 90.3%). Nearly two-thirds (67.7%) of
students were female, while approximately a third (33.2%) of stu-
dents reported using marijuana at least once in their lifetime. Can-
nabis was significantly more commonly used by male students
(p = 0.007), while there was no significant difference in the recre-
ational use of cannabis between students of different years of
study (p = 0.830) (Table 1).

Table 2 shows the students perceived awareness of the thera-
peutic and side effects of cannabis, current legislation, as well as
their attitudes toward cannabis abuse and legalization. Majority
of students stated that they are familiar with the fact that there
are approved indications for cannabis (258, 81.6%), while little
more than two thirds of the students considered themselves famil-
iar with side effects of cannabis use (205, 64.9%). Students who
reported previous cannabis use were more familiar with its thera-
peutic and side effects (p � 0.001). Also, students who have never
used cannabis were more familiar with possible cannabis abuse,
such as that use of cannabis for therapeutic purposes can cause
addiction (p � 0.001), open the abuse area (p = 0.031) and can be
the gateway to hard drugs (p = 0.001). In addition, students who
previously used cannabis were more familiar with the current
legalization process in Serbia (p = 0.006) and significantly larger
number of students who previously used cannabis were of the
opinion that the use of cannabis for therapeutic purposes should
be legalized in Serbia (p = 0.006). The year of study did not affect
the students’ awareness of the therapeutic and side effects of can-
nabis, as well as their attitudes toward abuse and legalisation of
medical cannabis (Table 2).

For students stated in the previous part of the questionnaire
that they were familiar with the possible therapeutic effects, the
most commonly recognized therapeutic indications for cannabis
use were: chronic pain (194, 75.2%), cancer (190, 73.6%) and mus-
cle spasm (94, 36.4%) (Fig. 1), while for the students who previ-
ously stated that they were familiar with possible side effects the
most common adverse effects were memory impairment (117,
57.1%), tachycardia (109, 53.2%), nausea (102, 49.8%) and halluci-
nations (101, 49.3%) (Fig. 2). On average, students marked as recog-
nized 3 indications (M = 3, IQR = 2–4) and 4 side effects (M = 4,
IQR = 3–5). There was statistically significant difference in the
number of recognized indications between students of different
study year (p = 0.049), final year students recognized larger num-
ber of indications than 3rd year students (p = 0.018). The same
was observed for the number of recognized side effects
Marijuana status

yes
N (%)

no
N (%)

p

60 (28) 154 (72) 0.007
45 (44.1) 57 (55.9)
45 (42.9) 85 (40.3) 0.830
28 (26.7) 63 (29.9)
32 (30.5) 63 (29.9)
105 (33.2) 211 (66.7)



Table 2
Students awareness of the therapeutic and side effects of cannabis and their attitudes toward cannabis abuse and legalisation

Questions and statements Recreational marijuana use Year of the study

yes
N (%)

no
N (%)

p third
N (%)

fifth
N (%)

sixth
N (%)

p

Knowledge I am familiar with the possible therapeutic
effect of cannabis

yes 99 (94.3) 159 (75.4) <0.001 99 (76.2) 81 (89.0) 78 (82.1) 0.052
no 6 (5.7) 52 (24.6) 31 (23.8) 10 (11.0) 17 (17.9)

I am familiar with the side effects of cannabis yes 87 (82.9) 118 (55.9) <0.001 83 (63.8) 67 (73.6) 55 (57.9) 0.079
no 18 (17.1) 93 (44.1) 47 (36.2) 24 (26.4) 40 (42.1)

Abuse The use of cannabis for therapeutic purposes
can cause addiction

yes 48 (45.7) 148 (70.1) <0.001 83 (63.8) 56 (61.5) 57 (60.0) 0.836
no 57 (54.3) 63 (29.9) 47 (36.2) 35 (39.5) 38 (40.0)

The use of cannabis for therapeutic purposes
would cause drug abuse

yes 88 (83.8) 195 (92.4) 0.031 117 (90.0) 83 (91.2) 83 (87.4) 0.677
no 17 (16.2) 16 (7.6) 13 (10.0) 8 (8.8) 12 (12.6)

The use of cannabis for therapeutic purposes
may be the gateway to hard drugs use

yes 45 (42.9) 134 (63.5) 0.001 76 (58.5) 58 (63.7) 45 (47.4) 0.068
no 60 (57.1) 77 (36.5) 54 (41.5) 33 (26.3) 50 (52.6)

Legislation The use of cannabis requires the
development of clear guidelines

yes 98 (93.3) 202 (95.7) 0.519 121 (93.1) 89 (97.8) 90 (28.5) 0.287
no 7 (6.7) 9 (4.3) 9 (7.9) 2 (2.2) 5 (1.6)

I am aware that in some countries
therapeutic use of cannabis has been
approved

yes 103 (98.1) 195 (92.4) 0.073 122 (93.8) 87 (95.6) 89 (93.7) 0.817
no 2 (1.9) 16 (7.6) 8 (6.2) 4 (4.4) 6 (6.3)

I am familiar with the current legalization
process of cannabis in Serbia

yes 57 (54.3) 79 (37.4) 0.006 52 (40.0) 46 (50.5) 38 (40.0) 0.230
no 48 (45.7) 132 (62.6) 78 (60.0) 45 (49.5) 57 (60.0)

The use of cannabis for therapeutic purposes
should be legalized in Serbia

yes 90 (85.7) 150 (71.1) 0.006 94 (72.3) 67 (73.6) 79 (83.2) 0.14
no 15 (14.3) 61 (28.9) 36 (27.7) 24 (26.4) 16 (16.8)
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Fig. 1. Identified indications for therapeutic use of cannabis.
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(p = 0.033). Students who reported previous cannabis use identi-
fied larger number of indications (p < 0.001) than those who did
not, but there was no difference in number of recognized side
effects among cannabis users and non-users.

Almost all of the examined students believed that approved
products based on cannabis should be issued as prescription only
medications (302, 96%) (Fig.3).

Students of all study years were mostly informed about canna-
bis therapeutic use through the media (96.7% fifth year, 86.2% third
year and 81.1% sixth year). However, students of the fifth and sixth
year were notably more informed through courses, at student
workshops and conferences compared to students of the third year
of study (Fig. 4).

4. Discussion

This study aimed to reflect the medical students’ knowledge
regarding medical cannabis use and its possible abuse in relation
to their previous use of marijuana and education. To the best of
our knowledge, this is the first detailed study of this type con-
ducted in Serbia.

The lifetime use of cannabis was reported by 32% of the medical
students in our study, which is in agreement with the earlier study
conducted in Belgrade among medical students, as well as with the
study which included not-only medical students at the University
of Belgrade. Although the majority of students were female, the
frequency of previous cannabis use was significantly higher among
male students. This finding is not compatible with those obtained
in similar studies performed in Serbia, Greece and Kansas, where
no gender differences was noticed regarding previous cannabis
consumption among medical and pharmacy students (Moeller
and Woods, 2015; Papazisis et al., 2015; Vujcic et al., 2017). On
the other hand, our result is in line with the Serbian national sur-
vey regarding cannabis use, according to which the lifetime use of
cannabis was higher among male respondents (10.4%) aged
18–64 years than among females as well as among medical
students in Brazil (Petroianu et al., 2010). However, sensitive nat-
ure of asking respondents about previous use of illegal cannabis
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could be a reason for misreporting on this topic among as general
population (Tourangeau and Yan, 2007).

In our survey, larger share of students who had previously used
marijuana more frequently stated that they were familiar with
possible therapeutic effects of medical cannabis and its side effects.
These findings have already been demonstrated in earlier studies
conducted in Serbia and USA (Moeller and Woods, 2015; Vujcic
et al., 2017). Likewise, there was no difference between the year
of the study with respect to the perceived awareness about thera-
peutic and adverse effects, which implies that clinical teaching and
hospital training during the fifth and sixth years of the study had
no influence on students’ knowledge with respect to medical can-
nabis. Association between the year of the study in relation to ther-
apeutic and adverse effects of medical cannabis was lacked in
similar study conducted in Kansas (Moeller and Woods, 2015).
However, when the number of identified indications and
side-effects was compared among different year students, there
were differences between 3rd and final year students. Therefore,
it seems that education does to some extent influence the knowl-
edge about cannabis, but the number of identified indications
and side-effects was generally low. Furthermore, the only two
approved indications identified correctly by more than 50% of
medical students were use of cannabis in the treatment of cancer
and chronic pain. Besides superficiality in knowledge regarding
indications for medical cannabis, the lack of accurate knowledge
on adverse reactions was also observed in our study. Not more
than two adverse effects (tachycardia and memory impairment)
were recognized correctly by more than 50% of all the students
included in this investigation. Similar lack of knowledge about
the indications and adverse effects of medical cannabis was noted
in the previous study conducted in Serbia and in study performed
in Kansas (Moeller and Woods, 2015; Vujcic et al., 2017).

Our results has shown that students who have never used mar-
ijuana were more familiar with possible cannabis abuse and were
more of the opinion that use of cannabis for therapeutic purposes
can cause addiction or can be the gateway to hard drugs use. This is
in good correlation with previous study about attitudes among Ser-
bian medical students where students who reported previous mar-
ijuana users more often believed that medical cannabis is safe in
comparison to those who never consumed marijuana (Vujcic
et al., 2017). Likewise, Chan et al. has proved that greater belief
in medical benefits and lower belief in medical risks were strongly
associated with history of cannabis use (Chan et al., 2017; 19).

In our study, the majority of the students were aware that in
some countries therapeutic use of cannabis has been approved,
while students who previously used cannabis weremore addressed
in the current legalization process in Serbia. In the earlier study con-
ducted in Serbia among pharmacy students, approximately one
third was familiar with the current legalization process
(Stojanovićet al., 2017). However, this study did not explore the dif-
ferences between previous marijuana users and non-users and was
conducted amongpharmacy students, thus it is not completely com-
parable with our study. Furthermore, significantly greater number
of previous users believed that the use of cannabis for therapeutic
purposes should be legalized in Serbia, which is in agreement with
other similar studies (Moeller and Woods, 2015; Vujcic et al.,
2017). The common belief is that the legalization of medical canna-
bis might cause in the ‘leakage’ of the cannabis into the illegal mar-
ket and consequently in theuse ofmedical cannabis for non-medical
purposes (Pinkaset al., 2016). This was confirmed by Salomonsen-
Sautel et al. who showed that 74% of teenagers in the United States
have used someone else’s medical cannabis (Salomonsen-
Sautelet al., 2012). The positive attitude toward medical cannabis
was also noticed amongurban adult population in Belgradewas also
confirmed in the similar study performed 2017 by Gazibara et al.
These results contrast considerably from students’ attitudes
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explored by Burke and Marx, however this study was performed
more than four decades ago (Burke and Marx, 1971). Undoubtedly,
changes in legalization, cultural acceptance, social media exposure
and decreased perception of risks shift opinions over the past forty
years. However, our research has showed that the majority of both
previous users and students that never used marijuana were of the
opinion that the development of clear guidelines is necessary for
cannabis use, which is in accordance with practice regarding
cannabis medical use in countries where it is already approved.
For example, in Croatia, the prescription should contain the amount
of THC in a single dose, the number of individual doses, pharmaceu-
tical formulation, and dosage and application method (Balkan
Insight, 2015).

In addition, almost all of the examined students believed that
approved products based on cannabis should be issued as prescrip-
tion only medications, which is also comparable with the previous
research conducted among pharmacy students (Stojanovićet al.,
2017). In the neighboring country Croatia, where medical cannabis
is legal, situation is in line with our students’ opinions. Actually,
products based on cannabinoids, can be prescribed by physicians
working in general and family practice, however only with the rec-
ommendation of certain neurology, infectious disease or cancer
specialists (Balkan Insight, 2015). In Czech Republic, only 16 spe-
cialists are permitted to prescribe medical cannabis, while only
26 pharmacies are authorized to dispense it. Overall, there is no
country that allows the possession of medical cannabis without
prescription, nor the cultivation of cannabis that is used in medical
purposes without government supervision (Guyet al., 2004).

Students of all study years mostly learned about cannabis thera-
peutic use through the media, which is partially in line with former
researches performed in Serbia wheremore than a half of pharmacy
students learned about medical cannabis from sources other than
school (Vujcic et al., 2017;Stojanovićet al., 2017). Similarly, students
in the study performed in Kansas indicated that they have received
little to no education regarding the use of medical cannabis in the
pharmacy curriculum (Moeller and Woods, 2015). Despite the fact
that our results showed that students of thefifth and sixth yearwere
notably more informed through courses, at student workshops or
conferences compared to students of the third year of study, there
is a still a lack of formal education regarding cannabis therapeutic
use and that education opportunities regarding medical cannabis
should be developed in the near future.

Some weaknesses of the study need to me mentioned. Firstly,
data on previous cannabis use was self-reported, and considering
the sensitive nature of asking such questions, information bias can-
not be excluded. Secondly, the survey was performed at the only
one institution and should be expanded to include prospective
doctors from other Universities in the country. What is more,
due to ethical issues, we did not ask students in detail about their
demographic characteristics such as religion, income level,
monthly allowance and living arrangements which may have lead
to certain confounding factors being omitted.
5. Conclusion

Students’ knowledge was in correlation with previous mari-
juana consumption, as previous marijuana users were more
knowledgeable about therapeutic and side effects, while students
who never consumed marijuana were more aware of possible
abuse. Although the majority of students had positive attitude
toward cannabis legalization, previous marijuana consumers were
more supportive of this issue. Year of the study had not signifi-
cantly influence both on the knowledge about medical cannabis
and attitude toward its legalization. However, superficiality in stu-
dents’ knowledge and lack of formal education speaks in favor of
the necessity for introducing lectures about medical cannabis for
prospective doctors.
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