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Use of sedative
pharmacological agents among
biomedical students during

the coronavirus disease 2019
pandemic: a cross-sectional
pilot study

Aim To assess the use of sedative pharmacological agents
(SPA) among students in Croatia during the coronavirus
disease 2019 pandemic.

Methods An online questionnaire, specially developed for
the research purposes, was completed by 1403 students.
The questionnaire inquired about general characteristics,
the effect of the pandemic and earthquakes on students’
lives, and SPA use (method of purchasing, modes, and fre-
quency).

Results In the total sample, the SPA use before the pan-
demic significantly correlated with that after the begin-
ning of the pandemic (P<0.001). After the beginning of
the pandemic, medical students used significantly more
SPA than other biomedical students (P=0.017). When com-
pared with non-biomedical students, biomedical students
did not differ significantly in SPA use after the beginning of
the pandemic (P=0.365).

Conclusion Medical students used more SPA than other
biomedical students. Biomedical students did not differ in
SPA use from non-biomedical students.
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The coronavirus disease 2019 (COVID-19) pandemic (1) has
increased the number of mental health problems in the
general population, in particular among health profession-
als, patients suffering from chronic non-infectious diseas-
es, patients with COVID-19, and self-isolating persons (2).
Healthcare professionals, who are generally prone to burn-
out and depressive symptoms (3,4), faced sudden changes
andincreased workload, which has already been document-
ed during the SARS epidemic (5). Healthcare professionals
working in high-risk sites had two-three times higher risk of
developing posttraumatic stress syndrome compared with
those who were not exposed (6). Another group affected
by the pandemic are students due to the increased feeling
of depression and anxiety (7-13). A high percentage of stu-
dents (71.26%) in the United States suffered from depres-
sion and anxiety, and 18% of them had suicidal thoughts
(7). However, other studies found that medical students, al-
though they already have an increased risk of mental disor-
ders compared with the general population, did not suffer
additional psychological consequences of the pandemic
(3,14,15). There is a dearth of research documenting the de-
tails associated with the use of sedative pharmacological
agents (SPA), prescription or over-the-counter, in the stu-
dent population during the COVID-19 pandemic.

In 2020, the wider Zagreb area was hit by a series of earth-
quakes (the strongest occurring on March 21, 2020, and
December 29, 2020), which might have additionally affect-
ed the mental health of the student population. The aim
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of this study was to assess the SPA use among biomedical
students at higher education institutions of Croatia, before
and after the beginning of the COVID-19 pandemic. We
tested two null hypotheses: 1) there is no significant dif-
ference in the prevalence of SPA use between biomedical
students and non-biomedical students after the beginning
of the pandemic and 2) there is no significant difference in
the prevalence of SPA use among subgroups of biomedi-
cal students and the group of non-biomedical students af-
ter the beginning of the pandemic.

METHODS

The study involved students who were enrolled in full-
time or part-time undergraduate, graduate, or integrated
undergraduate and graduate studies in all higher-educa-
tion institutions in Croatia in the 2020/2021 academic year.
Overall, 1436 students filled out the questionnaire. Post-
graduate doctoral students and students over the age of
30 were excluded. This criterion was applied to obtain a
more homogenized, representative sample of respon-
dents with similar life circumstances. The final sample in-
volved 1403 students (62.4% women). Participation in the
survey was voluntary and anonymous. The research was
approved by the Ethics Committee of the School of Dental
Medicine, University of Zagreb.

A questionnaire, designed for this purpose, was created in
Google Forms. The collection of responses began in mid-
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FIGURE 1.The structure of respondents according to higher education institutions in Croatia.
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December 2020 and ended in mid-April 2021. The survey
was distributed via email addresses and social networks
(Facebook and WhatsApp). The detailed structure of re-
spondents according to the higher education institution
is shown in Figure 1.

The respondents were classified as biomedical (44.7%) or
non-biomedical students (55.3%). Biomedical students
were classified into four subgroups: 1) medicine, 2) dental
medicine, 3) pharmacy, and 4) medical biochemistry and
other biomedical fields, including veterinary medicine,
nursing, midwifery, clinical nutrition, sanitary engineering,
medical laboratory diagnostics, physiotherapy, biotech-
nology, and drug research. The structure of respondents
according to the enrolled academic programs is shown
in Figure 2.

A total of 10.9% of respondents had chronic diseases, 4.9%
of respondents had psychiatric disorders, and 26.5% of re-
spondents were smokers.

Questionnaire

The questionnaire consisted of 35 questions (Supplemen-
tary material). It inquired about general demographic data,

the impact of earthquakes and the pandemic on students’

lives, and the use of over-the-counter and prescription SPA
after the beginning of the pandemic. Two groups of ques-
tions inquired about the use of most common prescription
SPA, including tranquilizers, anxiolytics, hypnotics, and anti-
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depressants. The brand names were listed, and the respon-
dents were allowed to add answers that were not offered.
The questions were mostly multiple choice, and several
were check-box, Likert-type, or required short answers.

Statistical analysis

Normality of distribution was tested with the Shapiro-Wilk
test. Data on general characteristics of the respondents, the
impact of the pandemic and earthquake on students’lives,
and on the method of purchasing, modes, and frequency
of SPA use were summarized with descriptive statistics. The
total use of SPA before and after the beginning of the pan-
demic was compared with the x* test. The between-group
testing was performed with the t test. Post-hoc Tukey test
was used. Since this is a large sample (n=1403), a certain
asymmetry of the distributions expressed by skewness and
kurtosis coefficients did not affect the validity of the results
(16). The significance level was set at alpha=0.05. Statisti-
cal analysis was performed with SPSS, version 25 (IBM Corp,
Armonk, USA).

RESULTS

SPA were used by 15.8% of respondents before the pan-
demic, and by 13% after the beginning of the pandemic.

In the total sample, the SPA use before the pandemic sig-
nificantly correlated with the SPA use after the beginning
of the pandemic (P<0.001) (Table 1). Most respondents
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FIGURE 2. The structure of respondents according to the enrolled academic program.
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who used SPA before the pandemic continued to use
them after the beginning of the pandemic. The odds of not
taking SPA in the entire sample was 39.019 times the odds
of taking SPA, both before and after the beginning of the
pandemic (Table 1).

Both before and after the beginning of the pandemic,
there was no difference between biomedical and non-bio-
medical students in SPA use (Table 2, P=0.577, P=0.365).

Among biomedical students, the consumption of SPA was
lower than expected among students of dental medicine
and pharmacy and medical biochemistry before and after
the beginning of the pandemic, but it was higher than ex-

pected among students of medicine and other biomedical
fields (P=0.006, P=0.017). Biomedical students observed
together did not differ significantly from non-biomedi-
cal students in terms of SPA use before and after the be-
ginning of the pandemic (Table 3). Medical students had
higher SPA use than other subgroups (Supplementary Ta-
ble 1 and Supplementary Table 2).

Most of the respondents used SPA without prescription
before and after the beginning of the pandemic. Further-
more, most of the respondents used SPA symptomatically
or as needed, several times a week (Supplementary Table 3,
Supplementary Table 4, and Table 4). The most commonly
used SPA before and after the beginning of the pandemic

TABLE 1. The association of sedative pharmacological agents (SPA) use before and after the beginning of SARs-CoV-2 pandemic in

the entire student population*

Have you ever taken SPA after the
beginning of the SARS-CoV-2 pandemic?

yes
Have you ever taken SPA before the yes 136
beginning the SARS-CoV-2 pandemic? o 46

*Pearson Chi-Square P value <0.001.

no total Oddsratio  95% confidence interval
86 222
39.019 26.161 58.196
135 1181

TABLE 2. The use of sedative pharmacological agents (SPA) in biomedical and non-biomedical students before and after the begin-

ning of the SARS-CoV-2 pandemic

Have you ever taken SPA before the SARS-CoV-2 pandemic?
Biomedical students
Non-biomedical students

Yes No Total Oddsratio 95% confidence interval

Have you ever taken SPA after the beginning of the SARS-CoV-2 pandemic?

Biomedical students
Non-biomedical students

*Pearson Chi-Square P value: 0.577.
tPearson Chi-Square P value: 0.365.

103 524 627
1.085 0.814* 1.447*

19 657 776

87 540 627
1.155 0.845" 1.578"

95 681 776

TABLE 3.The use of sedative pharmacological agents (SPA) in non-biomedical students and subgroups of biomedical students

before and after the beginning of the pandemic

Have you ever taken SPA before the beginning of the SARS-CoV-2 pandemic?* Yes No Total

Subgroups of biomedical students

Non-biomedical students

Have you ever taken SPA after the beginning of the SARS-CoV-2 pandemic’

Subgroups of bio-medical students

Non-bio-medical students

*Pearson Chi-Square P value: 0.006.
tPearson Chi-Square P value: 0.006.

medicine 47 156 203
dental medicine 22 173 195
pharmacy and medical biochemistry 15 117 132
other biomedical fields 19 78 97
other programs 119 657 776
medicine 40 163 203
dental medicine 19 176 195
pharmacy and medical biochemistry 13 119 132
other biomedical fields 15 82 97
other programs 95 681 776

www.cmj.hr

573


http://neuron.mefst.hr/docs/CMJ/issues/2022/63/6/burja_Supplementary_Table1.pdf
http://neuron.mefst.hr/docs/CMJ/issues/2022/63/6/burja_Supplementary_Table1.pdf
http://neuron.mefst.hr/docs/CMJ/issues/2022/63/6/burja_Supplementary_Table2.pdf
http://neuron.mefst.hr/docs/CMJ/issues/2022/63/6/burja_Supplementary_Table3.pdf
http://neuron.mefst.hr/docs/CMJ/issues/2022/63/6/burja_Supplementary_Table4.pdf

574

RESEARCH ARTICLE

was diazepam (Table 5). Among 1403 respondents, 74 re-
spondents used SPA only when needed and 105 contin-
ued to take then as needed. Overall, 152 respondents were
aware of harmful consequences of long-term SPA intake. A
small number of students stated that they were aware of

TABLE 4. Number (%) of students taking sedative pharma-
cological agents (SPA) before and after the beginning of the
pandemic

Frequency of taking SPA Before After
Daily 33(24) 3223
Up to 5 times a week 20(1.4) 26 (1.9)
Up to 5 times a month 3021 41 (2.9)
Several times a year 139 (9.9) 83 (5.9)
Did not use 1181 (84.2) 1221 (87.0)

TABLE 5. Commonly used sedative pharmacological agents
(SPA) before and after the beginning of the pandemic

SPA Before After
Alprazolam 77 (5.5) 70 (5.0)
Bromazepam 17(1.2) 12 (09
Diazepam 114 (8.1) 91 (6.5)
Oxazepam 10(0.7) 8(0.6)
Lorazepam 4(0.3) 3(0.2)
Midazolam 1(0.1) 1(0.0)
Nitrazepam 1(0.1) 2(0.)
Flurazepam 2(0.0) 1(0.1)
Antidepressants 25(1.8) 25(1.8)
Persen 20(1.4) 9(0.6)
Others 41 (29) 37 (2.6)

TABLE 6. Respondents who stopped taking and who contin-
ued to take sedative pharmacological agents (SPA) after the
beginning of the pandemic

Discontinuation of Absolute
medication or continued use? frequencies %
Used it only when needed 74 53
and don't take it anymore

Still taking it as needed 105 75
Used it regularly for a few weeks 3 2
Did not use 1221 870
Total 1403 100.0

TABLE 7. Awareness of the respondents about long-term and
irrational use of sedative pharmacological agents (SPA)

Are you aware of the harmfulness of Absolute

long and irrational use of these drugs? frequencies %
Yes, and | use them carefully. 152 10.8
Yes, but don't care so much about it. 26 19
Unaware 4 3
Did not use 1221 87.0
Total 1403 100.0
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the dangers of long-term substance use but did not pay
attention, while a negligible number of respondents stat-
ed they were not aware of the dangers (Table 6, Table 7).

At the time of the March 22, 2020 earthquake, 46.2% of re-
spondents were in or around Zagreb.

Three respondents (0.2%) were hospitalized due to SARS-
CoV-2 infection. In general, students were concerned
about the possible impact of the virus on the health of
their loved ones and about the economic consequences
of the pandemic. On the other hand, students did not be-
lieve that earthquake significantly affected their life and
that the pandemic and earthquake significantly changed
their sources of funding. More non-biomedical students
said they were concerned about how the pandemic
would affect their future employment. On the other hand,
significantly more biomedical students were concerned
that adapting schooling to pandemic circumstances
would affect their competence in the future workplace.
Another concern among biomedical students was related
to the discontinuation of practical classes in the summer
semester of the 2019/2020 academic year and the reduc-
tion in the number practical classes in the 2020/2021 aca-
demic year.

Female respondents found it more difficult to adapt to on-
line learning and felt more technical difficulties in follow-
ing online classes. Female students also expressed signifi-
cantly stronger concerns regarding reports on the number
of infected and dead during the pandemic, the end of the
academic vyear, future work competencies and employ-
ment, and how the pandemic and earthquake reduced
the quality of their studying. Regardless of the difficulties,
the majority of female students had other aggravating cir-
cumstances that affected their health. (Supplementary Ta-
ble 5, Supplementary Table 6, Supplementary Table 7).

DISCUSSION

This study showed no difference in the SPA use in the total
sample before and after the beginning of the pandemic.
Other research showed an increase in the use of SPA after
chronic stressors such as pandemics and acute stressors
such as earthquakes (17-19). The lack of increase in the use
of these substances may speak in favor of the psycholog-
ical resilience of our students, a safer social environment
that amortized the stress, or the presence of protective
factors. Further research is needed to reveal elements that
prevented the expected increase in the use of SPA.
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This study found no significant difference in SPA use be-
tween biomedical students and non-biomedical students
before and after the beginning of pandemic. The first null
hypothesis was thus confirmed. Medical students were
taking more SPA compared with non-biomedical students,
but also compared with students of other biomedical
fields such as dental medicine and pharmacy. The second
null hypothesis was thus refuted.

SPA use among medical students has already been recog-
nized. According to a study from 2000, 33% of students at
the School of Medicine, University of Zagreb, were taking
SPA due to anxiety, depression, stress, and insomnia (20).
Furthermore, the prevalence of drug abuse among physi-
cians was higher than in the general population. Further re-
search is needed to elucidate the cause of these problems.

Our research showed that both before and after the begin-
ning of the pandemic, 9.8% and 7.7% students, respectively,
obtained SPA without prescription, Our results are in line
with some other studies (21,22). At the same time, Abbasi-
Ghahramanloo et al (23) found the rate to be higher (16.1%).
In our study, SPA were taken symptomatically by most stu-
dents, similar to the study by Schulenberg et al (24).

According to our results, after the beginning of the pan-
demic most students continued to use SPA, while a slight-
ly smaller number stopped using them. An encouraging
finding is that that the majority of students who used SPA
were aware of the harmfulness of long and irrational SPA
use and used SPA carefully. This is consistent with our re-
sults showing that most students were taking SPA symp-
tomatically or as prescribed. Contrary to our findings, Grant
et al (25) reported SPA abuse, defined as the SPA use with-
out prescription, among students.

Of the other psychoactive substances, the largest number
of students consumed marijuana. This is in line with oth-
er research (24) finding marijuana use to be common in a
population aged 19 to 30 years.

Concerns expressed by our respondents about the effects
of the pandemic and earthquakes on the quality of their
studying and the end of the academic year, future work
competencies, and employment are consistent with the
results of Adam et al (26). However, while Adam et al did
not find any gender differences in this respect, we ob-
served significant gender differences, consistent with the
results of other research (27-29). The fact that more female
(62.4%) than male respondents (37.6%) participated in this

survey should also be considered. The share of students in
our research coincides with the total share of female stu-
dents (62%) in Croatia in 2020/2021 (30). Further research
is needed to determine the cause of these gender differ-
ences. When it comes to age structure, we cannot deter-
mine whether our sample is representative of the entire
student population, due to lack of such data at the time of
the study. Considering the type of study program, divison
of the students into biomedical and non-biomedical fields
was not the subject of a more detailed analysis.

In our study, significantly more biomedical students com-
pared with non-biomedical students were concerned
about the reports on the number of the COVID-19-infect-
ed and dead. The reason for this could be the knowledge
and understanding of the topics related to the COVID-19
pandemic (31-36). Significantly more biomedical students
were concerned that adapting schooling to the pandemic
circumstances would affect their competence in the future
workplace. This finding could be interpreted in the light of
the current lack of medical staff throughout Europe, which
was also emphasized during the pandemic. Similarly, in an-
other study, students of School of Dental Medicine, Univer-
sity of Zagreb were worried about their competence in the
future workplace because during the pandemic they had a
limited opportunity to acquire clinical skills (26).

The study suffers from several limitations. To our knowl-
edge, there is no standardized questionnaire on the use of
SPA, so we created our own questionnaire. The investiga-
tion of the use of alcohol, marijuana, cocaine, heroin, and
other drugs was not within the scope of this study. Further
research is needed to assess the use of these agents alone
or concomitantly with SPA. The number of participating
students is not representative of the number of students
of each university school. Given that the study was con-
ducted during the COVID-19 pandemic, the only mode of
distribution was online distribution, which could have re-
duced the interest among students.

Despite these limitations, this study provides a basis for
further research on a larger number of respondents with
more variables in order to elucidate the association be-
tween SPA use and anxiety during the pandemic and fol-
lowing earthquakes.

Funding None.

Ethical approval granted by the Ethics Committee of the School of Den-
tal Medicine, University of Zagreb (05-PA-30-XXI-10/2020).

Declaration of authorship MB, MJ, KP conceived and designed the
study; MB, MJ, KP acquired the data; MM analyzed and interpreted

www.cmj.hr

575



576 RESEARCH ARTICLE

the data; MB, MJ, MM drafted the manuscript; KP critically revised the manu-
script for important intellectual content; all authors gave approval of the
version to be submitted; all authors agree to be accountable for all aspects
of the work.

Competing interests All authors have completed the Unified Competing
Interest form at www.icmje.org/coi_disclosure.pdf (available on request
from the corresponding author) and declare: no support from any organi-
zation for the submitted work; no financial relationships with any organiza-
tions that might have an interest in the submitted work in the previous 3
years; no other relationships or activities that could appear to have influ-
enced the submitted work.

References

1

10

World Health Organization [Internet]. Geneva: World Health
Organization; 2020 [cited 2021 Jun 19]. Available from: https://
www.who.int/director-general/speeches/detail/who-director-
general-s-opening-remarks-at-the-media-briefing-on-covid-19—
11-march-2020. Accessed: December 25, 2022.

WuT, Jia X, Shi H, Niu J, Yin X, Xie J, et al. Prevalence of mental
health problems during the COVID-19 pandemic: A systematic
review and meta-analysis. J Affect Disord. 2021;281:91-8.
Medline:33310451 doi:10.1016/j.jad.2020.11.117

Bateman EA, Viana R. Burnout among specialists and trainees in
physical medicine and rehabilitation: A systematic review. J Rehabil
Med. 2019;51:869-74. Medline:31608964 doi:10.2340/16501977-
2614

Dyrbye LN, West CP, Satele D, Boone S, Tan L, Sloan J, et al. Burnout
among U.S. medical students, residents, and early career physicians
relative to the general U.S. population. Acad Med. 2014;89:443-51.
Medline:24448053 doi:10.1097/ACM.0000000000000134

Liu X, Kakade M, Fuller CJ. Depression after exposure to stressful
events: lessons learned from the severe acute respiratory
syndrome epidemic. Compr Psychiatry. 2012;53:15-23.
Medline:21489421 doi:10.1016/j.comppsych.2011.02.003

Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The psychological
impact of the SARS epidemic on hospital employees in

China: exposure, risk perception, and altruistic acceptance

of risk. Can J Psychiatry. 2009;54:302-11. Medline:19497162
doi:10.1177/070674370905400504

Wang X, Hegde S, Son C, Keller B, Smith A, Sasangohar F.
Investigating mental health of US college students during the
COVID-19 pandemic: cross-sectional survey study. J Med Internet
Res. 2020;22:€22817. Medl|ine:32897868 doi:10.2196/22817
Gritsenko V, Skugarevsky O, Konstantinov V, Khamenka N,
MarinovaT, Reznik A, et al. COVID 19 fear, stress, anxiety, and
substance use among Russian and Belarusian University Students.
IntJ Ment Health Addict. 2020;e-+:1-7. Medline:32837418

Yehudai M, Bender S, Gritsenko V, Konstantinov V, Reznik A,
Isralowitz R. COVID-19 fear, mental health, and substance misuse
conditions among university social work students in Israel and
Russia. Int J Ment Health Addict. 2020;-+-:1-8. Medline:32837438
Wathelet M, Duhem S, Vaiva G, Baubet T, Habran E, Veerapa E, et al.

Factors associated with mental health disorders among university

www.cmj.hr

20

21

22

Croat Med J. 2022;63:570-7

students in France confined during the COVID-19 pandemic. JAMA
Netw Open. 2020;3:€2025591. Medline:33095252 doi:10.1001/
jamanetworkopen.2020.25591

Volken T, Zysset A, Amendola S, Klein Swormink A, Huber M, von
Wyl A, et al. Depressive symptoms in Swiss University students
during the COVID-19. Pandemic and its correlates. Int J Environ
Res Public Health. 2021;18:1458. Medline:33557193 doi:10.3390/
ijerph18041458

Debowska A, Horeczy B, Boduszek D, Dolinski D. A repeated cross-
sectional survey assessing university students’stress, depression,
anxiety, and suicidality in the early stages of the COVID-19
pandemic in Poland. Psychol Med. 2020;++:1-4. Medline:33004087
Kaparounaki CK, Patsali ME, Mousa DV, Papadopoulou EVK,
Papadopoulou KKK, Fountoulakis KN. University students’ mental
health amidst the COVID-19 quarantine in Greece. Psychiatry

Res. 2020;290:113111. Medline:32450416 doi:10.1016/j.
psychres.2020.113111

Lasheras I, Gracia-Garcia P, Lipnicki DM, Bueno-Notivol J, Lopez-
Anton R, de la Camara C, et al. Prevalence of anxiety in medical
students during the covid-19 pandemic: a rapid systematic review
with meta-analysis. Int J Environ Res Public Health. 2020;17:6603.
Medline:32927871 doi:10.3390/ijerph17186603

Quek TT, Tam WW, Tran BX, Zhang M, Zhang Z, Ho CS, et al.

The global prevalence of anxiety among medical students: a
meta-analysis. Int J Environ Res Public Health. 2019;16:2735.
Medline:31370266 doi:10.3390/ijerph16152735

Five-Point Likert Items: t test versus Mann-Whitney-Wilcoxon
(Addendum added October 2012)," Practical Assessment, Research,
and Evaluation: Vol. 15, Article 11.

Fergusson DM, Horwood LJ, Boden JM, Mulder RT. Impact of a
major disaster on the me ntal health of a well-studied cohort.
JAMA Psychiatry. 2014;71:1025-31. Medline:25028897 doi:10.1001/
jamapsychiatry.2014.652

Maclean JC, Popovici |, French MT. Are natural disasters in

early childhood associated with mental health and substance

use disorders as an adult? Soc Sci Med. 2016;151:78-91.
Medline:26789078 doi:10.1016/j.socscimed.2016.01.006
Movaghar AR, Goodarzi RR, Izadian E, Mohammadi MR, Hosseini
M, Vazirian M. The impact of Bam earthquake on substance

users in the first 2 weeks: a rapid assessment. J Urban Health.
2005;82:370-7. Medline:16014876 doi:10.1093/jurban/jti089
TrkuljaV, Zivcec Z, Cuk M, Lackovic¢ Z. Use of psychoactive
substances among Zagreb University medical students: follow-up
study. Croat Med J. 2003;44:50-8. Medline:12590429

Tam CC, Benotsch EG, Weinstein TL. Resilience and psychiatric
symptoms as mediators between perceived stress and non-
medical use of prescription drugs among college students. Am J
Drug Alcohol Abuse. 2020;46:120-30. Medline:31442086 doi:10.108
0/00952990.2019.1653315

McCabe SE. Screening for drug abuse among medical and


www.icmje.org/coi_disclosure.pdf
www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020
www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020
www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-11-march-2020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33310451&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33310451&dopt=Abstract
https://doi.org/10.1016/j.jad.2020.11.117
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31608964&dopt=Abstract
https://doi.org/10.2340/16501977-2614
https://doi.org/10.2340/16501977-2614
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24448053&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24448053&dopt=Abstract
https://doi.org/10.1097/ACM.0000000000000134
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21489421&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21489421&dopt=Abstract
https://doi.org/10.1016/j.comppsych.2011.02.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19497162&dopt=Abstract
https://doi.org/10.1177/070674370905400504
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32897868&dopt=Abstract
https://doi.org/10.2196/22817
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32837418&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32837438&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33095252&dopt=Abstract
https://doi.org/10.1001/jamanetworkopen.2020.25591
https://doi.org/10.1001/jamanetworkopen.2020.25591
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33557193&dopt=Abstract
https://doi.org/10.3390/ijerph18041458
https://doi.org/10.3390/ijerph18041458
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33004087&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32450416&dopt=Abstract
https://doi.org/10.1016/j.psychres.2020.113111
https://doi.org/10.1016/j.psychres.2020.113111
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32927871&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32927871&dopt=Abstract
https://doi.org/10.3390/ijerph17186603
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31370266&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31370266&dopt=Abstract
https://doi.org/10.3390/ijerph16152735
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25028897&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2014.652
https://doi.org/10.1001/jamapsychiatry.2014.652
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26789078&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26789078&dopt=Abstract
https://doi.org/10.1016/j.socscimed.2016.01.006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16014876&dopt=Abstract
https://doi.org/10.1093/jurban/jti089
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12590429&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31442086&dopt=Abstract
https://doi.org/10.1080/00952990.2019.1653315
https://doi.org/10.1080/00952990.2019.1653315

Burja Vladi¢ et al: Use of sedatives among biomedical students during the COVID-19 pandemic

23

24

25

26

27

28

nonmedical users of prescription drugs in a probability sample

of college students. Arch Pediatr Adolesc Med. 2008;162:225-31.
Medline:18316659 doi:10.1001/archpediatrics.2007.41
Abbasi-Ghahramanloo A, Khodadost M, Moradpour F, Karimirad
MR, Kamali R, Ziarati F. Prevalence of nonmedical use of
prescription-type opioids, methylphenidate, and sedative-
hypnotics among university students in the south of Iran:

a regression analysis. Electron Physician. 2018;10:6981-7.
Medline:30034667 doi:10.19082/6981

Schulenberg JE, Johnston LD, O'Malley PM, Bachman JG, Miech
RA, Patrick ME. Monitoring the Future national survey results

on drug use, 1975-2019: Volume I, College students and adults
ages 19-60. Michigan: Ann Arbor: Institute for Social Research,
The University of Michigan; 2020. Available from: http://
monitoringthefuture.org/pubs.html#monographs. Accessed: June
27,2021.

Grant JE, Lust K, Chamberlain SR. Sedative/tranquilizer misuse is
associated with alcohol and illicit drug problems, mental health
issues, and impulsivity and compulsivity in university students.

J Addict Med. 2020;14:199-206. Medline:31403522 doi:10.1097/
ADM.0000000000000556

Adam M, Urbanc¢i¢-Rak T, Crni¢ T. Dental students’ discomfort and
anxiety during the first and the second lockdown due to COVID-
19 pandemic at the School of Dental Medicine, University of
Zagreb. Acta Stomatol Croat. 2021;55:186-97. Med|ine:34248152
doi:10.15644/asc55/2/8

Rodriguez-Hidalgo AJ, Pantaledn 'Y, Dios |, Falla D. Fear of COVID-
19, stress, and anxiety in university undergraduate students: a
predictive model for depression. Front Psychol. 2020;11:591797.
Medline:33224080 doi:10.3389/fpsyg.2020.591797

Villani L, Pastorino R, Molinari E, Anelli F, Ricciardi W, Graffigna G, et
al. Impact of the COVID-19 pandemic on psychological well-being
of students in an Italian university: a web based cross-sectional
survey. Global Health. 2021;17:39. Medline:33823897 doi:10.1186/

29

30

31

32

33

34

35

36

CM) 577

$12992-021-00680-w

Reznik A, Gritsenko V, Konstantinov V, Khamenka N, Isralowitz R.
COVID-19 fear in Eastern Europe: Validation of the Fear of COVID-
19 Scale. Int J Ment Health Addict. 2020;12:1-6. Medline:32406404
Agencija za znanost | visoko obrazovanje. Available from: https://
www.azvo.hr/hr/visoko-obrazovanje/statistike/2122. Accessed:
October 26, 2022.

Dhawan S. Online learning: a panacea in the time of

COVID-19 crisis. J Educ Technol Syst. 2020;49:5-22.
doi:10.1177/0047239520934018

Alsoghair M, Almazyad M, Alburaykan T, Alsultan A, Alnughaymishi
A, Almazyad S, et al. Medical students and COVID-19: knowledge,
preventive behaviors, and risk perception. Int J Environ Res
Public Health. 2021;18:842. Medline:33478172 doi:10.3390/
ijerph18020842

Lincango-Naranjo E, Espinoza-Suarez N, Solis-Pazmino P, Vinueza-
Moreano P, Rodriguez-Villafuerte S, Lincango-Naranjo J et al.
Paradigms about the COVID-19 pandemic: knowledge, attitudes
and practices from medical students. BMC Medical Education.
2021.1;21(1).

Gao Z,Ying S, Liu J, Zhang H, Li J, Ma C. A cross-sectional study:
Comparing the attitude and knowledge of medical and non-
medical students toward 2019 novel coronavirus. J Infect Public
Health. 2020;13:1419-23. Medline:32653479 doi:10.1016/j.
jiph.2020.06.031

Alzoubi H, Alnawaiseh N, Al-Mnayyis A. Abu- Lubada M, Agel A, Al-
Shagahin H. COVID-19 - knowledge, attitude and practice among
medical and non-medical university students in Jordan. J Pure
Appl Microbiol. 2020;14:17-24. doi:10.22207/JPAM.14.1.04
Sohaira R, Madan H, Madan V, Kabir A, Ayub S. COVID-19
Knowledge, attitude and practice among medical and non-
medical students of Karachi, Pakistan. A comparative cross-
sectional study. Arch Med (Oviedo). 2020;12:26.

www.cmj.hr


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18316659&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18316659&dopt=Abstract
https://doi.org/10.1001/archpediatrics.2007.41
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30034667&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30034667&dopt=Abstract
https://doi.org/10.19082/6981
http://monitoringthefuture.org/pubs.html#monographs
http://monitoringthefuture.org/pubs.html#monographs
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31403522&dopt=Abstract
https://doi.org/10.1097/ADM.0000000000000556
https://doi.org/10.1097/ADM.0000000000000556
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34248152&dopt=Abstract
https://doi.org/10.15644/asc55/2/8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33224080&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33224080&dopt=Abstract
https://doi.org/10.3389/fpsyg.2020.591797
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33823897&dopt=Abstract
https://doi.org/10.1186/s12992-021-00680-w
https://doi.org/10.1186/s12992-021-00680-w
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32406404&dopt=Abstract
https://www.azvo.hr/hr/visoko-obrazovanje/statistike/2122
https://www.azvo.hr/hr/visoko-obrazovanje/statistike/2122
https://doi.org/10.1177/0047239520934018
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33478172&dopt=Abstract
https://doi.org/10.3390/ijerph18020842
https://doi.org/10.3390/ijerph18020842
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32653479&dopt=Abstract
https://doi.org/10.1016/j.jiph.2020.06.031
https://doi.org/10.1016/j.jiph.2020.06.031
https://doi.org/10.22207/JPAM.14.1.04

