@° PLOS | ONE

Check for
updates

G OPENACCESS

Citation: Gazibara T, Milic M, Parlic M, Stevanovic
J, Lazic D, Maric G, et al. (2018) lllict drug use and
academia in North Kosovo: Prevalence, patterns,
predictors and health-related quality of life. PLoS
ONE 13(7): €0199921. https://doi.org/10.1371/
journal.pone.0199921

Editor: Junjie Xu, China Medical University, CHINA
Received: January 12, 2018

Accepted: June 15,2018

Published: July 16, 2018

Copyright: © 2018 Gazibara et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper.

Funding: This work was supported by Ministry of
Education, Science and Technological
Development of Republic of Serbia (grant no.
175087). The funder had no role in study design,
data collection and analysis, decision to publish, or
preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

lllict drug use and academia in North Kosovo:
Prevalence, patterns, predictors and health-
related quality of life

Tatjana Gazibara', Marija Milic2, Milan Parlic?, Jasmina Stevanovic?, Dragoslav Lazic3,
Gorica Maric', Darija Kisic-Tepavcevic', Tatjana Pekmezovic' *

1 Institute of Epidemiology, Faculty of Medicine, University of Belgrade, Belgrade, Serbia, 2 Department of
Epidemiology, Faculty of Medicine, University of Pristina temporarily settled in Kosovska Mitrovica, Kosovska
Mitrovica, Kosovo, Serbia, 3 Faculty of Dentistry, University of Pristina temporarily settled in Kosovska
Mitrovica, Kosovska Mitrovica, Kosovo, Serbia

* pekmezovic @ sezampro.rs

Abstract

Purpose

The purpose of this study were to estimate the prevalence and patterns of illicit drug use in a
sample of University students from North Kosovo, to assess factors associated with illicit
drug use and to assess health-related quality of life (HRQoL) among students according to
illicit drug use.

Methods

A cross-sectional study was conducted at the Student Public Health Center, where 514 Uni-
versity students were enrolled from April to June 2015 in North Kosovo. Participants com-
pleted the general socio-demographic and behavioral questionnaire, Beck Depression
Inventory (BDI) and the SF-36 questionnaire for HRQoL assessment. Data on lifetime illicit
drug use were self-reported.

Results

As much as 16.0% of students reported ever illicit drug use. The most frequently used drugs
were marijuana (9.3%) and bromazepam (7.6%). Factors associated with ever illicit drug
use were: being smoker and alcohol user, having chronic diseases and having higher
depressive symptoms score. Ever illicit drug users reported all domains of HRQoL as
worse.

Conclusion

These results could serve as a tool for implementation of preventive strategies and Univer-
sity policies to promote healthy lifestyles and behaviors. Measurement of HRQoL could also
be used as indicator of the effect of interventions designed to reduce and/or prevent illicit
drug use at institutions of higher education.
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Introduction

Mlicit drug use is defined as use of any chemical substance that has been prohibited by interna-
tional drug control treaties [1, 2]. These substances inherently alter physical, mental, emotional
and/or behavioral functioning of an individual. Major illicit drugs include amphetamine-type
stimulants, cannabis (marijuana, hashish), cocaine and opioids (heroin, morphine, methadone
and fentanyl) [1]. Worldwide, studies have shown that marijuana is the most common [3, 4]
or one of the most commonly used [5-7] illicit drugs among college/University students. Esti-
mates suggest that 8.5% of students initiate marijuana use in the first year of college in the
United States (US) (3). Aside from marijuana, use of other illicit drugs such as ecstasy, amphet-
amines, cocaine, hallucinogens, opiates, inhalants and steroids have been reported during col-
lege/University schooling [4-7]. Overall, approximately 21% of college students were
identified to have either used illicit drugs, inappropriately used prescription drugs or diverted
prescription drugs [8]. Initiation of substance abuse, including illicit drug use, has been con-
sidered as factor associated with transition from high school to University, as possibilities for
social interactions increase, while young people accept peer norms [9]. Although use of illicit
drugs is less common among college students than among young people of same age not
attending college [10], illicit drug use is of major concern in this population group.

Several factors, such as depression, anxiety, chronic diseases, perceived stress at University,
have been associated with poorer health-related quality of life (HRQoL) among University stu-
dents [11-13]. Also, it has been observed that excessive alcohol consumption was associated
with worse HRQoL in University students [14]. Lev-Ran et al. [15] observed that in a general
population aged 18-24 years cannabis use has a strong negative impact on mental health com-
ponent of the HRQoL. However, there is a lack of studies exploring HRQoL among University
students who use illicit drugs and those who do not.

Kosovo currently represents a complex socio-political setting due to ethnic conflict between
Albanians and Serbs, resulting in civil war in 1999. Subsequently, Kosovo was administered by
the United Nations Mission in Kosovo (UNMIK, UN Security Council Resolution 1244) [16].
Serbs in Kosovo are presently being considered as ethnic minority as most Serbs fled to the
north of Kosovo (4 municipalities: Kosovska Mitrovica, Zve¢an, Zubin Potok, Leposavi¢),
while a small proportion of Serbs remained in several enclaves (settlements) in southern
Kosovo. Administration and governance from the Republic of Serbia is ongoing in North
Kosovo, while proper Kosovo Government is not operational in this region. In Serbian
enclaves this is not the case [17]. Due to divergence of legislature between the government of
Serbia and the government of Kosovo, there are apparent gaps in trade surveillance and
inspection of merchandise. As a result, we hypothesized that students in North Kosovo might
have more liberal access to illicit substances.

Bearing in mind all above mentioned, the aims of this study were: 1) to estimate the preva-
lence and patterns of illicit drug use among Serbian students in North Kosovo; 2) to assess fac-
tors associated with illicit drug use and 3) to assess HRQoL among students according to illicit
drug use history.

Materials and methods
Participants and setting

Study participants were undergraduate students registered at the University of Pristina tempo-
rarily settled in Kosovska Mitrovica. Pristina is the capital city of the Kosovo province [18].
After the conflict in 1999, The University of Pristina was relocated to Serbia (from 1999 to
2001) and in 2003 was moved to Kosovska Mitrovica (North Kosovo) where it is temporarily
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settled to date [18]. Presently, the river Ibar geographically divides the city of Kosovska Mitro-
vica in two parts: smaller, northern part, with predominantly Serbian population (approxi-
mately 23,000 inhabitants), and larger, southern part, with predominantly Albanian
population (approximately 50,000 inhabitants). The University is located in the northern part
of the city. The classes are held in Serbian language.

Students at the University originate from North Kosovo, Serbian enclaves as well as from
the Republic of Serbia. The University is consisted of 10 faculties divided in four branches:
social sciences and humanities, medical sciences, nature sciences and mathematics, and tech-
nology and engineering sciences and presently a total of 8,004 students are enrolled [18]. Par-
ticipants were recruited between April and June 2015 at the only Student Health Care Center
in Kosovska Mitrovica. As regular annual health check-ups are mandatory for all students at
the University, this primary-health care facility was convenient for selection of a representative
sample of University student population. Sampling was based on convenience. A total of 514
students were included in the study. This sample represents approximately 6.4% of all students
of the University of Pristina temporarily settled in Kosovska Mitrovica. Participation was vol-
untary and anonymous. The approval to conduct the study was obtained from the Ethics Com-
mittee of the Faculty of Medicine, University of Pristina temporarily settled in Kosovska
Mitrovica.

In the Republic of Serbia, and as well at the province of Kosovo and Metohija which is a
constituent part of the territory of the Republic, according to the Constitution of the Repub-
lic of Serbia, health care system is mainly financed by mandatory contributions to a social
health insurance scheme. Delivery of health care is set according to three levels: primary,
secondary and tertiary. Student Public Health Center is the principal primary health care
institution for students the University of Pristina temporarily settled in Kosovska Mitrovica,
comprising outpatient departments. Moreover, specialist consultations in all clinical fields
are provided.

Instrument

Data were collected by questionnaires. The general questionnaire (S1 Appendix) was related to
1) demographic data: age, gender, place of birth (rural/urban), region of origin (Central Ser-
bia/North of Kosovo/Enclaves), type of faculty (social sciences and humanities/medical sci-
ences/ nature sciences and mathematics/technology and engineering sciences), type of current
residence (with parents/student dormitory/rented apartment/other), parental education level,
household monthly income; 2) behavior and habits: alcohol use (yes/no) (S2 Appendix), ciga-
rette smoking (yes/no); physical activity (yes/no)-defined as moderate activities for at least 10
min at a time, such as brisk walking, cycling, swimming, or any other activity that causes some
increase in breathing or heart rate.

Ilicit drugs were considered drugs whose non-medical use has been prohibited under
international drug control treaties [2]. These include the plant-based drugs heroin, cocaine,
and cannabis, synthetic drugs such as amphetamines, and pharmaceutical drugs such as opi-
oids and benzodiazepines [19]. Illicit drug use was assessed by asking the students to encircle
whether or not (yes/no) they have ever used the following drugs listed in the questionnaire:
tramadol, methadone, marijuana, hashish, ecstasy, LSD, cocaine and heroin (53 Appendix).
The choice of illicit drugs was made based on types of drugs highlighted in the national study
"Health of Population of Serbia" [20].

The Beck Depression Inventory (BDI) was used to explore feelings and attitudes related to
general depressive status [21]. It is a one-dimensional scale consisted of 21 items. Answers
were graded on a four-point scale from 0 to 3. The total BDI score was obtained as the sum of
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ratings for each item. The total BDI score ranged from 0 to 63, with higher values denoting
presence of more severe depression symptoms.

The HRQoL was assessed by using the SF-36 questionnaire (Serbian translation) [22]. This
questionnaire is consisted of 36 questions divided in eight domains/dimensions: Physical
Functioning, Role Physical, Bodily Pain, General Health, Vitality, Social Functioning, Role
Emotional and Mental Health. Based on these eight domains two summary scores are made:
the Physical Composite Score (comprising the former four domains) and Mental Composite
Score (comprising the latter four domains). The total quality of life score represented the mean
value of the two composite scores. The score ranged from 0 to 100, with higher values denoting
better HRQoL.

Data analysis

Frequency of ever illicit drug users was expressed as percentage. Differences in normally dis-
tributed variable were assessed by using t-test for two independent samples. Differences in var-
iables that were not normally distributed were assessed by using the Mann-Whitney test for
two independent samples. Chi square test was used to assess differences in categorical vari-
ables. To evaluate difference in the SF-36 scores, we applied ANOVA. To examine factors asso-
ciated with ever illicit drug use we performed univariate logistic regression analysis.
Dependent variable in the model was ever illicit drug use (yes/no). Independent variables (risk
factors) were: student’s age, gender, place of birth, region of origin, current residence, house-
hold monthly income, having own student’s income, parental education level, type of faculty,
grade point average, smoking, alcohol use, physical activity, having chronic diseases and BDI.
Similarly, we assessed factors associated with marijuana use in a similar manner (dependent
variable was ever marijuana use, while the same independent factors were evaluated as previ-
ously described). All variables univariately statistically significant and marginally significant
(according to Hosmer and Lemeshaw variables with p<0.250) entered the multiple logistic
regression models. Similar method was used to assess factors associated with marijuana use.
Probability level of <0.05 was considered statistically significant. The SPSS 21.0 statistical soft-
ware package (SPSS Inc, Chicago, IL, U.S.A.) was used to perform the statistical analysis.

Results and discussion

Basic demographic characteristics according to use of illicit drugs are shown in Table 1. Ever
drug users had several different characteristics compared with non-users: they were more
likely males, born in urban areas, living in students’ dormitory or alone (in rented apartment),
had higher household monthly income, had own income, had higher maternal education level,
were smokers and alcohol users. These students also had more chronic diseases and reported
higher BDI. A total of 82 students out of 514 (16.0%) reported use of illicit drugs. Frequency of
illicit drug use is given in Table 2. The most frequently used drug was marijuana (9.3%). The
least frequently reported drug was methadone (0.2%). Males were more likely to have used
marijuana (p = 0.001), hashish (p = 0.009), ecstasy (p = 0.008), amphetamines (p = 0.008), and
cocaine (p = 0.001).

Table 3 summarizes the results of univariate and multiple logistic regression analysis of fac-
tors associated with ever illicit drug use among students the University of Pristina temporarily
settled in Kosovska Mitrovica. All statistically significant and marginally significant variables
entered the multiple model. Factors associated with use of illicit drugs among students were:
cigarette smoking and drinking alcohol, having chronic diseases and having higher depression
score (Table 3). According to a similar multiple model, predictors of marijuana use were:
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Table 1. Socio-demographic characteristics of students at the University of Pristina temporarily settled in

Kosovska Mitrovica according to ever illicit drug use.

Variable Illicit drug use P-value
Never Ever
(N =432) (N=82)
Age (years) 208+ 1.6 20.8+ 1.9 0.725
Gender 0.052
« male 192 (44.4) 46 (56.1)
« female 240 (55.6) 36 (43.9)
Place of birth 0.003
o urban 263 (60.9) 64 (78.0)
« rural 169 (39.1) 18 (22.0)
Region of origin 0.518
« Serbia 126 (49.0) 27 (56.3)
« North of Kosovo 70 (27.2) 13 (27.1)
« Enclave 61 (23.7) 8(16.7)
o Missing 175 (40.5) 34 (41.4)
Type of current residence 0.001
« home (with parents) 120 (27.8) 20 (24.4)
« students’ dormitory 162 (37.5) 27 (32.9)
« alone (in rented apartment) 143 (33.1) 27 (32.9)
« other 7 (1.6) 8(9.8)
Family monthly income (in Euros) 515+ 357 805 + 811 0.004
Having own income 0.001
. yes 256 (59.3) 65 (79.3)
«no 176 (40.7) 17 (20.7)
Mother’s education level 0.001
« higher 96 (22.2) 34 (41.5)
« other 336 (77.8) 48 (58.5)
Father’s education level 0.280
« higher 142 (32.9) 32 (39.0)
« other 290 (67.1) 50 (61.0)
Type of Faculty 0.868
« social science and humanities 121 (28.0) 22 (26.8)
« medical sciences 198 (45.8) 40 (48.8)
« natural sciences and mathematics 11 (2.5) 3(3.7)
« technology and engineering science 102 (23.6) 17 (20.7)
Grade point average 7.8+09 7.9+0.7 0.447
Smoking 0.001
o yes 70 (16.2) 46 (56.1)
* no 362 (83.8) 36 (43.9)
Alcohol use 0.001
. yes 281 (65.0) 70 (85.4)
* no 151 (35.0) 12 (14.6)
Physical activity 0.285
o yes 347 (80.3) 70 (85.4)
*«no 85(19.7) 12 (14.6)
Having chronic diseases 0.001
. yes 34(7.9) 21 (25.6)
* no 398 (92.1) 61 (74.4)
Beck Depression Inventory score 2.8+48 8.8+9.5 0.001

Grade point average ranges from 6 as minimum (lowest passing grade) to 10 as maximum (highest passing grade)

Continuous values are presented as mean + standard deviation; numbers in brackets denote percentages.

https://doi.org/10.1371/journal.pone.0199921.t001
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Table 2. Prevalence of illicit drug use among students of University of Pristina temporarily settled in Kosovska Mitrovica.

Type of illicit drug Count (%) Males (%) Females (%) P-value
N =514 N =238 N =276
Marijuana 48 (9.3) 33 (13.9) 15 (5.4) 0.001
Bromazepam 39 (7.6) 15 (6.3) 20(7.2) 0.672
Diazepam 22 (4.3) 7 (2.9) 15 (5.4) 0.164
Hashish 12 (2.3) 10 (4.2) 2(0.7) 0.009
Cocaine 10 (1.9) 10 (4.2) 0(0.0) 0.001
Ecstasy 6(1.2) 6 (2.5) 0 (0.0) 0.008
Amphetamines 6(1.2) 6 (2.5) 0(0.0) 0.008
LSD 6(1.2) 5(2.1) 1(1.4) 0.067
Heroin 3(0.6) 3(1.3) 0(0.0) 0.061
Tramadol 2(0.4) 1(0.4) 1(0.4) 0.916
Methadone 1(0.2) 1(0.4) 0(0.0) 0.281

https://doi.org/10.1371/journal.pone.0199921.t002

being male, not having own income, being smoker and alcohol user, having chronic diseases
and having higher score on BDI (Table 4).

Table 3. Factors associated with illicit drug use among students of University of Pristina temporarily settled in Kosovska Mitrovica: Results of univariate and multi-
ple logistic regression analysis.

Variable Univariate logistic regression analysis Multiple logistic regression analysis
OR 95% CI P-value OR 95% CI P-value
Age 1.01 0.87-1.16 0.922
Gender 0.63 0.39-1.01 0.054 0.54 0.26-1.14 0.107
male vs. female
Place of birth 0.44 0.25-0.76 0.004 0.98 0.46-2.08 0.953
urban vs. rural
Region of origin 0.80 0.54-1.19 0.262
Serbia vs. North Kosovo and Enclaves
Current residence 0.83 0.49-1.45 0.528
with parents vs. other
Household monthly income n/a
Having own income 2.63 1.49-4.64 0.001 1.01 0.38-2.64 0.991
yes vs. no
Mother’s education level 0.40 0.25-0.66 0.001 0.75 0.34-1.67 0.485
higher vs. other
Father’s education level 0.77 0.47-1.24 0.285
higher vs. other
Type of faculty 0.89 0.55-1.42 0.624
medical science vs. other
Grade point average 1.10 0.79-1.53 0.564
Smoking 6.61 3.99-10.96 0.001 3.66 1.77-7.60 0.001
yes vs. no
Alcohol use 3.13 1.65-5.97 0.001 2.88 1.08-7.69 0.035
yes vs. no
Physical activity 1.43 0.74-2.76 0.287
yes vs. no
Having chronic diseases 4.03 2.20-7.40 0.001 2.96 1.21-7.25 0.017
yes vs. no
Beck Depression Inventory score 1.13 1.09-1.17 0.001 1.10 1.04-1.16 0.001

OR-QOdds Ratio; CI-Confidence Interval

https://doi.org/10.1371/journal.pone.0199921.t003
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Table 4. Factors associated with marijuana use among students of University of Pristina temporarily settled in Kosovska Mitrovica: Results of univariate and multi-
ple logistic regression analysis.

Univariate logistic regression analysis Multiple logistic regression analysis
Variable OR 95% CI P-value OR 95% CI P-value
Age 0.94 0.79-1.11 0.465
Gender 2.80 1.48-5.30 0.002 3.58 1.61-7.95 0.002
male vs. female
Place of birth 1.43 0.74-2.75 0.277
urban vs. rural
Region of origin 1.06 0.65-1.71 0.807
Serbia vs. North Kosovo and Enclaves
Current residence 1.97 0.90-4.33 0.089 1.45 0.59-3.57 0.420
with parents vs. other
Household monthly income n/a
Having own income 0.21 0.09-0.51 0.001 0.25 0.08-0.75 0.013
yes vs. no
Mother’s education level 2.31 1.25-4.27 0.007 1.76 0.84-3.69 0.136
higher vs. other
Father’s education level 1.59 0.87-2.91 0.131
higher vs. other
Type of faculty 1.12 0.61-2.04 0.710
medical science vs. other
Grade point average 1.13 0.75-1.70 0.563
Smoking 0.12 0.65-0.23 0.001 0.20 0.10-0.43 0.001
yes vs. no
Alcohol use 0.28 0.17-0.67 0.005 0.34 0.12-0.98 0.046
yes vs. no
Physical activity 0.47 0.18-1.22 0.124
yes vs. no
Having chronic diseases 0.35 0.17-0.74 0.006 0.52 0.18-1.46 0.014
yes vs. no
Beck Depression Inventory score 0.92 0.88-0.95 0.001 0.94 0.90-0.99 0.015

OR-0Odds Ratio; CI-Confidence Interval

https://doi.org/10.1371/journal.pone.0199921.t004

The HRQoL scores according to ever illicit use are presented in Table 5. Ever illicit drug
users reported all domains of HRQoL as worse. Similarly, these students had worse Physical
and Mental Composite Scores as well as the total HRQoL score (Table 5).

Consistent with previously reported prevalence [8], the results of our survey provide evi-
dence that one in six students in North Kosovo have ever used illicit drugs. In an attempt to
quantify illicit drug use various authors reported substantially different prevalence estimates
[3-7, 23]. These differences may be attributable to inclusion of various substances, which may
not be illicit per se in majority or regions worldwide (e.g. alcohol or tobacco) [5, 6, 23] or are
not covered by questionnaire batteries (e.g. steroids, inhalants) [4]. Therefore, a comparison of
overall prevalence of illicit drug use may not be adequate. Moreover, Shamsipour et al. [24]
suggested that conventional methods of direct questioning by self-report in assessment of illicit
drug use may yield quite lower prevalence when compared with a ‘crosswise model’ technique
applied several months afterwards. Even though analyzing drug metabolites in biological spec-
imens may be the most accurate method to determine the extent of illicit drug use, their appli-
cability in population-based cross-sectional studies is limited.

In our survey illicit drug users most commonly reported use of marijuana (9.3%). These
findings are in accordance with those reported in previous studies [4, 10]. However, prevalence
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Table 5. Mean T scores of the SF-36 scales among students of University of Pristina temporarily settled in Kosovska Mitrovica according to illicit drug use.

Scales of SF-36

Physical functioning
Role physical

Pain

General Health

Vitality

Social Functioning

Role Emotional

Mental Health

Physical Composite Score
Mental Composite Score
Total Score

SD-standard deviation

https://doi.org/10.1371/journal.pone.0199921.t005

Illicit drug use P-value
Never Ever

(N =432) (N=82)

Mean + SD Mean + SD

93.5+17.0 89.1 +20.7 0.040
88.6 £23.1 72.0 £35.4 0.001
87.4 +16.1 77.2 +£23.3 0.001
752+ 164 70.4 £19.3 0.019
70.6 + 18.9 59.0 +24.3 0.001
83.1 £20.9 71.6 £26.2 0.001
83.2+32.5 58.5 +40.8 0.001
76.4+18.3 62.7 +23.5 0.001
83.1+12.1 73.5+18.0 0.001
77.7 £ 15.7 64.5 +20.9 0.001
82.2+13.5 70.1 £19.1 0.001

of marijuana use was lower compared with college students in the US for example, where life-
time prevalence of 30% at college entry [3] or 60% among sophomores were observed [4]. In
other regions, such as Iran or India, the prevalence of marijuana use of 7.4% and 6.8% respec-
tively, has been estimated [5, 6]. Peer use of marijuana seems to be associated with initiation of
marijuana use among non-users [25]. Studies have shown that use of marijuana may predict
use of other illicit drugs, such as hallucinogens or ‘hard drugs’ [26], which may have other
important public health implications.

Furthermore, misuse of tranquilizers, ranked second among our students, has also been
recognized in a college setting [4, 27]. A recent study on prescription drug misuse reported
that 25% of college students use these drugs without physician’s prescription [27]. Analysis of
motives for prescription drug misuse suggested that most common reasons include self-treat-
ment intentions, recreation or both [28]. At the same time, one half of college students who
misuse prescription drugs are screened positive for drug abuse [28]. A small percentage of stu-
dents in our survey reported the use of ecstasy and amphetamines. Ecstasy and amphetamines
are commonly labelled as “club drugs”. Their psychoactive effects include enhanced feelings of
closeness with others and sensory perception [10]. Sim et al. [29] observed that those students
who recreationally use ecstasy are more likely to initiate illicit drug use at younger age and
engage in binge drinking and marijuana use. Amphetamines, on the other hand, could be used
with the goal to improve academic performance and concentration [30]. Cocaine use was
reported by 1.9% of students in our survey. By contrast, cocaine use was ranked second in
terms of both lifetime and past-month use among illicit drug users in a US college [4]. In addi-
tion, in the US, 13% of students reported cocaine use by fourth year of college [31]. On the
other hand, in a survey among male students in India and among undergraduate students in
Ethiopia no use of cocaine, amphetamines, sedatives or heroin was reported [6, 32]. These
remarkable variations might be a result of differences in definition of time frame for which
illicit drug use was assessed: illicit drug use during the past month [6, 31] versus lifetime preva-
lence of illicit drug use in our study. Also, these variations could be explained by differences in
financial means for purchase, as it has been suggested that the trajectory of cocaine and mari-
juana use, both in college and in general population, is being influenced by changes in price
[33].
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We observed that students who smoked cigarettes and drank alcohol were more likely to be
illicit drug users. Our results are in line with the existing literature data [3, 5, 6, 33, 34]. In addi-
tion, male students were more likely to use marijuana. Male sex, smoking and alcohol con-
sumption have been consistently associated with illicit drug use [3, 5, 6, 33-36]. These factors
are likely related to particular behavioral patterns, as studies have shown that male college stu-
dents are more likely to exert high-risk behaviors [35, 36], which could be a result of gender-
role stereotypes and the socialization process [37]. Specifically, Davies et al. suggested that
boys are encouraged from early childhood to engage in riskier behaviors that are deemed as
display of strength and fearlessness based on stereotyping and traditional notions of masculin-
ity [37], which might explain a higher propensity towards risk-taking among males irrespective
of ethnicity, religion or socio-economic background.

In this survey, we also observed that ever illicit drug users were more likely to have chronic
diseases and a higher level of depression. It has been estimated that around 30% of University
students have chronic diseases and/or special care needs [8]. In management of health condi-
tions, use of illicit substances might complicate the diagnosis and treatment [8]. There are
some indices in the available body of literature that high school students with asthma are more
likely to use illicit drugs [38], which corresponds to our findings. However, illicit drugs use
remains understudied topic in the population of University students with chronic diseases.

We also observed that higher BDI score was associated with illicit drug use in our sample of
students. Due to our cross-sectional study design we cannot determine whether being
depressed lead to use of illicit drugs or vice versa. Nevertheless, it is important that University
students are offered screening for depression as part of the periodical general health status
assessment during schooling. In this way, vulnerable individuals could be assessed for illegal
drug use also. Subsequently, these students could be offered support and counseling with the
goal to reduce, minimize or alter their risky behavior. A study of personal concerns of college
students revealed a wide spectrum of negative consequences that college student experience
due to drug use [4]. The highest proportions of lifetime negative consequences accounted for
having said or done something embarrassing (46%), felt guilty and ashamed (45%), not having
done their academic duties or received a lower grade (44%) and feeling bad physically (43%)
[4]. Those students who reported ever illicit drug use had worse scores in all HRQoL domains.
Similarly, physical and mental composite scores as well as the overall HRQoL were worse in
students who have ever used illicit drugs. Studies exploring HRQoL among University stu-
dents are scarce [39]. Caldeira et al. [39] followed a cohort of 1,253 college students throughout
six years, starting from their freshmen year. Over this period, out of six subgroups describing
marijuana-use frequency in college students, chronic marijuana users had worse physical and
psychological health [39]. Lower HRQoL has also been identified among adolescents who
engage in risky behaviors as opposed to those students who do not [40]. To explain this find-
ing, Topolski et al. [40] suggested that factors such as relationship with parents might mediate
the relation between illicit drug use and worse HRQoL. This means that adolescents who
engaged in risky behaviors were less likely to get along with their parents [40]. Parental moni-
toring and vigilance concerning their adolescent’s activities and friends could be seen as proxy
of getting along with parents. Taking this into consideration, a higher level of parental moni-
toring and supervision during senior year in high school has been associated with having less
drug-using peers, which was, in turn, associated with decreased illicit drug exposure in college
[25].

Information bias should be taken into account as a limitation of this study, because data on
illicit drug use, smoking, alcohol and physical activity were self-reported. Thus, it is possible
that data collected in this study were under-reported. The cross-sectional study design
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precludes us from drawing the direction of inference, and therefore associations could only
suggest potential associations and not determine direction of causality.

Conclusions

In conclusion, this study illustrated illicit drug use patterns in academic environment in North
Kosovo. There are several factors that remain consistent with literature in terms of likelihood
of illicit drug use such as being male, smoker and drinking alcohol. Information regarding
illicit drug use in academic setting could provide orientation and serve as a tool for implemen-
tation of preventive strategies and university policies to promote healthy lifestyles and behav-
iors. Measurement of HRQoL could also be used as indicator of the effect of interventions
designed to reduce and/or prevent illicit drug use at institutions of higher education. Future
studies should focus on development and implementation of health interventions in academic
setting with the goal to provide supportive and safe education environment with long-term
benefits for the society as a whole.

Supporting information

S1 Appendix. Socio-demographic questionaire.
(DOC)

$2 Appendix. Questionnaire on the use of alcoholic beverages.
(DOC)

$3 Appendix. Questionnaire on the use of psychoactive substances.
(DOC)

Author Contributions

Conceptualization: Tatjana Gazibara, Darija Kisic-Tepavcevic, Tatjana Pekmezovic.
Data curation: Marija Milic.

Formal analysis: Tatjana Gazibara, Gorica Maric.

Investigation: Marija Milic, Milan Parlic, Jasmina Stevanovic, Dragoslav Lazic.

Methodology: Marija Milic, Milan Parlic, Jasmina Stevanovic, Darija Kisic-Tepavcevic, Tat-
jana Pekmezovic.

Supervision: Milan Parlic, Jasmina Stevanovic, Darija Kisic-Tepavcevic, Tatjana Pekmezovic.
Validation: Gorica Maric.
Writing - original draft: Tatjana Gazibara.

Writing - review & editing: Marija Milic, Milan Parlic, Jasmina Stevanovic, Dragoslav Lazic,
Gorica Maric, Darija Kisic-Tepavcevic, Tatjana Pekmezovic.

References

1. DegenhardtL, Hall W. Extent of illicit drug use and dependence, and their contribution to the global bur-
den of disease. Lancet. 2012; 379(9810):55-70. https://doi.org/10.1016/S0140-6736(11)61138-0
PMID: 22225671

2. Babor TF, Caulkins J, Edwards G, Fischer B, Foxcroft DR, Humphreys K, et al. Drug policy and the pub-
lic good. Oxford University Press, Oxford 2010.

PLOS ONE | https://doi.org/10.1371/journal.pone.0199921 July 16,2018 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0199921.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0199921.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0199921.s003
https://doi.org/10.1016/S0140-6736(11)61138-0
http://www.ncbi.nlm.nih.gov/pubmed/22225671
https://doi.org/10.1371/journal.pone.0199921

@° PLOS | ONE

lllict drug use and academia in North Kosovo

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22,

23.

24,

Suerken CK, Reboussin BA, Sutfin EL, Wagoner KG, Spangler J, Wolfson M. Prevalence of marijuana
use at college entry and risk factors for initiation during freshman year. Addict Behav. 2014; 39(1):302—
307. PMID: 24455784

Palmer RS, McMahon TJ, Moreggi DI, Rounsaville BJ, Ball SA. College Student Drug Use: Patterns,
Concerns, Consequences, and Interest in Intervention. J Coll Stud Dev. 2012; 53(1). https://doi.org/10.
1353/csd.2012.0014 PMID: 24339478

Mohammadpoorasl A, Ghahramanloo AA, Allahverdipour H, Augner C. Substance abuse in relation to
religiosity and familial support in Iranian college students. Asian J Psychiatr. 2014; 9:41-44. https://doi.
org/10.1016/j.ajp.2013.12.015 PMID: 24813035

Gupta S, Sarpal SS, Kumar D, Kaur T, Arora S. Prevalence, pattern and familial effects of substance
use among the male college students -a north Indian study. J Clin Diagn Res. 2013; 7(8):1632—1636.
https://doi.org/10.7860/JCDR/2013/6441.3215 PMID: 24086860

Toprak S, Cetin I, Akgul E, Can G. Factors associated with illicit drug abuse among Turkish college stu-
dents. J Addict Med. 2010; 4(2):93-98. https://doi.org/10.1097/ADM.0b013e3181b246¢5 PMID:
21769027

Unwin BK, Goodie J, Reamy BV, Quinlan J. Care of the college student. Am Fam Physician. 2013; 88
(9):596—604. PMID: 24364636

Wagner GA, Stempliuk Vde A, Zilberman ML, Barroso LP, Andrade AG. Alcohol and drug use among
university students: gender differences. Rev Bras Psiquiatr. 2007; 29:123—-129. PMID: 17650531

Rimsza ME, Moses KS. Substance abuse on the college campus. Pediatr Clin North Am. 2005; 52
(1):307-319. https://doi.org/10.1016/j.pcl.2004.10.008 PMID: 15748936

Pekmezovic T, Popovic A, Tepavcevic DK, Gazibara T, Paunic M. Factors associated with health-
related quality of life among Belgrade University students. Qual Life Res. 2011; 20(3):391-397. https://
doi.org/10.1007/s11136-010-9754-x PMID: 20878242

Klemenc-Ketis Z, Kersnik J, Eder K, Colaric D. Factors associated with health-related quality of life
among university students. Srp Arh Celok Lek. 2011; 139(3-4):197-202. PMID: 21618866

El Ansari W, Labeeb S, Moseley L, Kotb S, El-Houfy A. Physical and Psychological Well-being of Uni-
versity Students: Survey of Eleven Faculties in Egypt. Int J Prev Med. 2013; 4(3):293-310. PMID:
23626886

Kisic-Tepavcevic D, Gazibara T, Popovic A, Trajkovic G, Pekmezovic T. The impact of alcohol on
health-related quality of life in Belgrade University students. Am J Drug Alcohol Abuse. 2013; 39
(2):130-135. https://doi.org/10.3109/00952990.2012.746348 PMID: 23421572

Lev-Ran S, Imtiaz S, Taylor BJ, Shield KD, Rehm J, Le Foll B. Gender differences in health-related
quality of life among cannabis users: results from the National Epidemiologic Survey on Alcohol and
Related Conditions. Drug Alcohol Depend. 2012; 123(1-3):190—200. https://doi.org/10.1016/j.
drugalcdep.2011.11.010 PMID: 22143039

United Nations Interim Administration Mission in Kosovo (UNMIK). Available from: http://www.un.org/
en/peacekeeping/missions/unmik/

Office for Kosovo and Metohija Government of the Republic of Serbia. Available from: http://www.kim.
gov.rs/eng/index.php

University of Pristina temporarily settled in Kosovska Mitrovica. Available from: http://www.pr.ac.rs

Regulations about determining a list of psychoactive controlled substances. Available from: http://
bazapropisa.net/sr/32-zakonodavstvo/pravilnici/8861-pravilnik-o-utvrdivanju-spiska-psihoaktivnih-
kontrolisanih-supstanci.html [In Serbian]

Institute of Public Health of Serbia. Health of the Population of Serbia. Analytical study 1997-2007.
Available from: http://www.batut.org.rs/download/publikacije/Health%200f%20population%201997-
2007.pdf

Beck AT, Beck RW. Screening depressed patients in family practice: A rapid technique. Postgrad Med.
1972, 52:81-85. PMID: 4635613

SF-36 Health Survey (Original version) Language Recalls. Available from: http://www.qualitymetric.
com

Atwoli L, Mungla PA, Ndung’u MN, Kinoti KC, Ogot EM. Prevalence of substance use among college
students in Eldoret, western Kenya. BMC Psychiatry. 2011; 11:34. https://doi.org/10.1186/1471-244X-
11-34 PMID: 21356035

Shamsipour M, Yunesian M, Fotouhi A, Jann B, Rahimi-Movaghar A, Asghari F, et al. Estimating the
prevalence of illicit drug use among students using the crosswise model. Subst Use Misuse. 2014; 49
(10):1303-1310. https://doi.org/10.3109/10826084.2014.897730 PMID: 24689805

PLOS ONE | https://doi.org/10.1371/journal.pone.0199921 July 16,2018 11/12


http://www.ncbi.nlm.nih.gov/pubmed/24455784
https://doi.org/10.1353/csd.2012.0014
https://doi.org/10.1353/csd.2012.0014
http://www.ncbi.nlm.nih.gov/pubmed/24339478
https://doi.org/10.1016/j.ajp.2013.12.015
https://doi.org/10.1016/j.ajp.2013.12.015
http://www.ncbi.nlm.nih.gov/pubmed/24813035
https://doi.org/10.7860/JCDR/2013/6441.3215
http://www.ncbi.nlm.nih.gov/pubmed/24086860
https://doi.org/10.1097/ADM.0b013e3181b246c5
http://www.ncbi.nlm.nih.gov/pubmed/21769027
http://www.ncbi.nlm.nih.gov/pubmed/24364636
http://www.ncbi.nlm.nih.gov/pubmed/17650531
https://doi.org/10.1016/j.pcl.2004.10.008
http://www.ncbi.nlm.nih.gov/pubmed/15748936
https://doi.org/10.1007/s11136-010-9754-x
https://doi.org/10.1007/s11136-010-9754-x
http://www.ncbi.nlm.nih.gov/pubmed/20878242
http://www.ncbi.nlm.nih.gov/pubmed/21618866
http://www.ncbi.nlm.nih.gov/pubmed/23626886
https://doi.org/10.3109/00952990.2012.746348
http://www.ncbi.nlm.nih.gov/pubmed/23421572
https://doi.org/10.1016/j.drugalcdep.2011.11.010
https://doi.org/10.1016/j.drugalcdep.2011.11.010
http://www.ncbi.nlm.nih.gov/pubmed/22143039
http://www.un.org/en/peacekeeping/missions/unmik/
http://www.un.org/en/peacekeeping/missions/unmik/
http://www.kim.gov.rs/eng/index.php
http://www.kim.gov.rs/eng/index.php
http://www.pr.ac.rs
http://bazapropisa.net/sr/32-zakonodavstvo/pravilnici/8861-pravilnik-o-utvrdivanju-spiska-psihoaktivnih-kontrolisanih-supstanci.html
http://bazapropisa.net/sr/32-zakonodavstvo/pravilnici/8861-pravilnik-o-utvrdivanju-spiska-psihoaktivnih-kontrolisanih-supstanci.html
http://bazapropisa.net/sr/32-zakonodavstvo/pravilnici/8861-pravilnik-o-utvrdivanju-spiska-psihoaktivnih-kontrolisanih-supstanci.html
http://www.batut.org.rs/download/publikacije/Health%20of%20population%201997-2007.pdf
http://www.batut.org.rs/download/publikacije/Health%20of%20population%201997-2007.pdf
http://www.ncbi.nlm.nih.gov/pubmed/4635613
http://www.qualitymetric.com
http://www.qualitymetric.com
https://doi.org/10.1186/1471-244X-11-34
https://doi.org/10.1186/1471-244X-11-34
http://www.ncbi.nlm.nih.gov/pubmed/21356035
https://doi.org/10.3109/10826084.2014.897730
http://www.ncbi.nlm.nih.gov/pubmed/24689805
https://doi.org/10.1371/journal.pone.0199921

@° PLOS | ONE

lllict drug use and academia in North Kosovo

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Pinchevsky GM, Arria AM, Caldeira KM, Garnier-Dykstra LM, Vincent KB, O’'Grady KE. Marijuana
exposure opportunity and initiation during college: parent and peer influences. Prev Sci. 2012; 13
(1):43-54. https://doi.org/10.1007/s11121-011-0243-4 PMID: 21870157

Ford JA, Arrastia MC. Pill-poppers and dopers: a comparison of non-medical prescription drug use and
illicit/street drug use among college students. Addict Behav. 2008; 33(7):934-941. https://doi.org/10.
1016/j.addbeh.2008.02.016 PMID: 18403131

Meisel MK, Goodie AS. Predicting prescription drug misuse in college students’ social networks. Addict
Behav. 2015; 45C:110-112.

McCabe SE, Boyd CJ, Teter CJ. Subtypes of nonmedical prescription drug misuse. Drug Alcohol
Depend. 2009; 102(1-3):63-70. https://doi.org/10.1016/j.drugalcdep.2009.01.007 PMID: 19278795

Sim T, Jordan-Green L, Lee J, Wolfman J, Jahangiri A. Psychosocial correlates of recreational ecstasy
use among college students. J Am Coll Health. 2005; 54(1):25-29. https://doi.org/10.3200/JACH.54.1.
25-29 PMID: 16050325

Ott R, Biller-Andorno N. Neuroenhancement among Swiss students—a comparison of users and non-
users. Pharmacopsychiatry. 2014; 47(1):22—-28. https://doi.org/10.1055/s-0033-1358682 PMID:
24222011

Kasperski SJ, Vincent KB, Caldeira KM, Garnier-Dykstra LM, O’Grady KE, Arria AM. College students’
use of cocaine: results from a longitudinal study. Addict Behav. 2011; 36(4):408—411. hitps://doi.org/
10.1016/j.addbeh.2010.12.002 PMID: 21196083

Kassa A, Taddesse F, Yilma A.Prevalence and factors determining psychoactive substance (PAS) use
among Hawassa University (HU) undergraduate students, Hawassa Ethiopia. BMC Public Health.
2014; 14:1044. https://doi.org/10.1186/1471-2458-14-1044 PMID: 25293514

Williams J, Pacula RL, Chaloupka FJ, Wechsler H. College students’ use of cocaine. Subst Use Misuse.
2006; 41(4):489-509. https://doi.org/10.1080/10826080500521755 PMID: 16522560

Ansari El, Vallentin-Holbech L, Stock C. Predictors of lllicit Drug/s Use Among University Students in
Northern Ireland, Wales and England. Glob J Health Sci. 2015; 7(4):18-29.

Mohammadpoorasl A, Ghahramanloo AA, Allahverdipour H. Risk-taking behaviors and subgrouping of
college students: a latent class analysis. Am J Mens Health. 2013; 7(6):475—481. https://doi.org/10.
1177/1557988313483540 PMID: 23539632

Randolph ME, Torres H, Gore-Felton C, Lloyd B, McGarvey EL. Alcohol use and sexual risk behavior
among college students: understanding gender and ethnic differences. Am J Drug Alcohol Abuse.
2009; 35(2):80-84. https://doi.org/10.1080/00952990802585422 PMID: 19253158

Davies J, McCrae BP, Frank J, Dochnahl A, Pickering T, Harrison B, et al. Identifying male college stu-
dents’ perceived health needs, barriers to seeking help, and recommendations to help men adopt
healthier lifestyles. J Am Coll Health. 2000; 48(6):259-267. https://doi.org/10.1080/
07448480009596267 PMID: 10863869

Jones SE, Merkle S, Wheeler L, Mannino DM, Crossett L. Tobacco and other drug use among high
school students with asthma. J Adolesc Health. 2006; 39(2):291-294. https://doi.org/10.1016/j.
jadohealth.2005.12.003 PMID: 16857544

Caldeira KM, O’Grady KE, Vincent KB, Arria AM. Marijuana use trajectories during the post-college
transition: health outcomes in young adulthood. Drug Alcohol Depend. 2012; 125(3):267—275. https://
doi.org/10.1016/j.drugalcdep.2012.02.022 PMID: 22464050

Topolski TD, Patrick DL, Edwards TC, Huebner CE, Connell FA, Mount KK. Quality of life and health-
risk behaviors among adolescents. J Adolesc Health. 2001; 29(6):426—435. PMID: 11728892

PLOS ONE | https://doi.org/10.1371/journal.pone.0199921 July 16,2018 12/12


https://doi.org/10.1007/s11121-011-0243-4
http://www.ncbi.nlm.nih.gov/pubmed/21870157
https://doi.org/10.1016/j.addbeh.2008.02.016
https://doi.org/10.1016/j.addbeh.2008.02.016
http://www.ncbi.nlm.nih.gov/pubmed/18403131
https://doi.org/10.1016/j.drugalcdep.2009.01.007
http://www.ncbi.nlm.nih.gov/pubmed/19278795
https://doi.org/10.3200/JACH.54.1.25-29
https://doi.org/10.3200/JACH.54.1.25-29
http://www.ncbi.nlm.nih.gov/pubmed/16050325
https://doi.org/10.1055/s-0033-1358682
http://www.ncbi.nlm.nih.gov/pubmed/24222011
https://doi.org/10.1016/j.addbeh.2010.12.002
https://doi.org/10.1016/j.addbeh.2010.12.002
http://www.ncbi.nlm.nih.gov/pubmed/21196083
https://doi.org/10.1186/1471-2458-14-1044
http://www.ncbi.nlm.nih.gov/pubmed/25293514
https://doi.org/10.1080/10826080500521755
http://www.ncbi.nlm.nih.gov/pubmed/16522560
https://doi.org/10.1177/1557988313483540
https://doi.org/10.1177/1557988313483540
http://www.ncbi.nlm.nih.gov/pubmed/23539632
https://doi.org/10.1080/00952990802585422
http://www.ncbi.nlm.nih.gov/pubmed/19253158
https://doi.org/10.1080/07448480009596267
https://doi.org/10.1080/07448480009596267
http://www.ncbi.nlm.nih.gov/pubmed/10863869
https://doi.org/10.1016/j.jadohealth.2005.12.003
https://doi.org/10.1016/j.jadohealth.2005.12.003
http://www.ncbi.nlm.nih.gov/pubmed/16857544
https://doi.org/10.1016/j.drugalcdep.2012.02.022
https://doi.org/10.1016/j.drugalcdep.2012.02.022
http://www.ncbi.nlm.nih.gov/pubmed/22464050
http://www.ncbi.nlm.nih.gov/pubmed/11728892
https://doi.org/10.1371/journal.pone.0199921

