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SUMMARY - The aim of this cross-sectional study was to determine the knowledge, attitudes
and behavior of medical students in relation to COVID-19 according to different medical schools and
duration of studies. A validated questionnaire was administered to 192 medical students at two univer-
sities in Croatia and one from Bosnia and Herzegovina. Fisher-Freeman-Halton and Kruskal-Wallis
tests were used to examine differences among study groups. The association of variables was tested
with a linear regression model. A negative correlation was found between adherence to measures and
attitudes (8=-0.36; p<0.001). Studying at the University of Zagreb was positively associated with
students’ knowledge about COVID-19 (£=0.24; p=0.033) but negatively with students’ attitudes (=-
0.26; p=0.013). Compared to the last study year students, second-year students had lower knowledge
(8=-0.28; p=0.040) and statistically nonsignificant negative attitudes (8=-0.24; p=0.055). Fifth-year
students had more negative attitudes (£$=-0.24; p=0.008) compared to sixth-year students. The associ-
ation between knowledge and attitudes was weak and statistically borderline nonsignificant (8=0.14;
p=0.056). The lack of association between knowledge and attitudes requires additional research to
identify the potential factors that favor the formation of attitudes toward appropriate protection

against COVID-19.
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Introduction

The emergence of the COVID-19 pandemic
worldwide represents the greatest challenge in recent
human history’. The pandemic caused disruptions in
all aspects of life on a global scale®. The first confir-
med case of infection with the COVID-19 virus in
Croatia was recorded on February 25, 2020*, and in
Bosnia and Herzegovina on March 17,2020°. Already
in March, Croatia introduced strict epidemiological
measures such as banning public and sports events,
closing educational institutions, shops, restaurants,
and state borders®. Similar measures were introduced
in Bosnia and Herzegovina but already in April the
measures were significantly relaxed’. The provision
of up-to-date information related to the pandemic,
emphasis on the importance and adherence to mea-
sures were emphasized daily by representatives of the
governments of all countries, including Croatia® and
Bosnia and Herzegovina’. Education of the entire po-
pulation about disease prevention, possible routes of
virus transmission, and epidemiological protocols and
procedures plays an important role in preventing and
slowing down the spread of infection. The knowled-
ge and attitudes of each individual represent important
determinants of behavior, which is of exceptional im-
portance, especially during the outbreak and duration
of a pandemic'.

The severity of the pandemic and the unpreceden-
ted speed of its spread continue to pose a challenge
not only to state structures but also to health and
education systems. Especially in these systems, the
pandemic is a turning point for the adoption of new
protocols in the suppression of the pandemic and the
provision of health care but also in the education of
tuture health workers'. As future health professionals,
medical students made an important contribution to
the work of the health system during the COVID-19
pandemic by assisting health professionals in nume-
rous countries®. In the most pronounced waves of the
pandemic, active involvement of students in the work
of health systems was a practice in some parts of Cro-
atia'® and Bosnia and Herzegovina'’. It is precisely the
need of medical students to be actively involved in the
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fight against the pandemic that further highlights the
importance of medical students’ knowledge, attitudes
and behavior. This is important not only for personal
protection but also for active health activities in the
local community. Studies confirm that medical stu-
dents and health professionals in such circumstances
act as role models for the society™. Activities that inc-
lude exchange of information on suppression of the
pandemic and education of the population on acting
in accordance with current recommendations have a
significant effect on suppression of the spread of the
pandemic'®®,

'The available studies that examined the knowledge,
attitudes and behaviors of medical students provide
different results. For example, results of a study con-
ducted in Egypt that aimed to assess the knowledge,
attitudes and behavior of medical students in relation
to COVID-19 indicated an unsatisfactory level of
their knowledge®. Furthermore, research results from
Poland also indicate a generally low level of knowledge
among medical students about COVID-19". Howe-
ver, completely opposite results about the satisfactory
level of knowledge of medical students and positive
attitudes toward COVID-19 are reported by the au-
thors of a study conducted in Jordan. Furthermore,
Hasan ez al., who conducted a study with the aim of
comparing the knowledge, attitudes, and practices
toward COVID-19 in the United Arab Emirates of
students of health and non-health professions, state
that both groups of students have an appropriate level
of knowledge, good attitudes, and low-risk behavior
toward COVID-19%. Italian medical students had a
high level of general knowledge about COVID-19
and practiced preventive behaviors®'.

Precisely because of the inconsistency of the results
presented in the available relevant literature and the
importance of a more detailed insight into the CO-
VID-19 related knowledge, attitudes and behavior
of medical students in our area, the aim of this study
was to determine the COVID-19 related knowledge,
attitudes and behavior of medical students from three
universities in two neighboring countries and to com-
pare students’ knowledge, attitudes and practice regar-
ding different faculties and study duration.
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Participants and Methods

Participants

Students were recruited from two universities from
Croatia (University of Split and University of Zagreb)
and one university from Bosnia and Herzegovina
(University of Mostar). Inclusion criteria were age
between 18 and 30 years and studying medicine at one
of the three universities. Exclusion criteria were age
older than 30 years and attending other studies within
the mentioned universities. A total of 2514 students
attended the study of medicine at all three universities.
A total of 192 medical students participated volunta-
rily and anonymously in the research (response rate
7.63%). All students gave their consent to participate
in the study.

Ethical approval

All procedures performed in this study were in ac-
cordance with ethical standards and with the Helsinki
Declaration and its later amendments or comparable
ethical standards.

Study design
The study was cross-sectional and conducted
between May and June 2021.

Data collection

In agreement with the students representing study
years from the mentioned studies, the link to the
Google forms online anonymous questionnaire with
explanation of the goal and purpose of the research
was forwarded to all students.

Instrument

'The research used a structured questionnaire to asse-
ss the knowledge and attitudes and use of personal pro-
tective equipment during the coronavirus disease?’. The
first part of the questionnaire contained 16 questions
examining the sociodemographic characteristics of stu-
dents such as age, gender, university, year of study, and
place of residence. The second part of the questionnaire
contained 13 questions designed to evaluate knowledge
about appropriate COVID-19 protection. The authors
defined the questions in this part of the questionnaire
in accordance with the World Health Organization
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(WHO) recommendations®. The third part of the que-
stionnaire contained 10 statements describing attitudes
related to appropriate COVID-19 protection and par-
ticipants selected answers on a 1-5 scale. Total score on
attitude scale was 50, and it was calculated by summing
up the points obtained on each answer®.

Statistical analysis

Distribution of the results was verified with the
Kolmogorov-Smirnov test. Categorical variables were
expressed as frequencies and percentages. To check
differences among students, the Fisher-Freeman-Hal-
ton test or Kruskal Wallis test was used, depending on
the distribution of the results. The association among
students’ sociodemographic characteristics, epidemio-
logical behavior, knowledge and attitudes was tested
using a linear regression model.

Results

Demographic data

Students’ mean age was 22.83 (SD 1.99). Female
gender prevailed (79.2%), while 20.8% of students
were male. The largest number of students lived in an
urban environment (73.4%) and were in the sixth year
of studies (20.8%). The largest number of students li-
ved in a family with more than two members (84.8%)
(Table 1).

A significant difference was noted in students’
knowledge of appropriate COVID-19 protective
measures, considering the university where they
were studying. Compared to other students, students
attending University of Zagreb believed that mask
should be replaced when it becomes wet (p=0.032).
Students of the University of Zagreb and Split more
often pointed out that one of the preventive measures
of infection was proper hand washing (p=0.016), and
that protective equipment should be used when dri-
ving a car (when you are alone in the car) (p=0.019),
as well as that cotton masks had the same effective-
ness in protection as standard surgical masks (0.016)
(Table 2).

In overall results of the questionnaire that exami-
ned the attitudes of medical students about appropria-
te COVID-19 protection, there was no significant
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Table 1. Sociodemographic characteristics of students (N=192)

Split (N=73) Zagreb (N=70) Mostar (N=49) Total (N=192)
Variable
n (%) n (%) n (%) n (%)

Male 8 (11.0) 24 (34.3) 8 (16.3) 40 (20.8)
Gender

Female 65 (89.0) 46 (65.7) 41 (83.7) 152 (79.2)

City 54 (74.0) 58 (82.9) 29 (59.2) 141 (73.4)
Residence Suburban settlement 14 (19.2) 5(7.1) 13 (26.5) 32 (16.7)

Village 5(6.8) 7 (10.0) 7 (14.3) 19 (9.9)

First 13 (18.1) 1(1.4) 9 (18.4) 23 (12.1)

Second 14 (19.4) 4(5.8) 17 (34.7) 35(18.4)

Third 9 (12.5) 20 (29.0) 8 (16.3) 37 (19.5)
Year of study

Fourth 0(0.0) 20 (29.0) 4(8.2) 24 (12.6)

Fifth 21 (29.2) 6 (8.7) 6(12.2) 33(17.4)

Sixth 15 (20.8) 18 26.1) 5(10.2) 38 (20.0)

Alone 11 (15.3) 9(12.9) 5(10.2) 25 (13.1)
Living g;;‘ ﬁ?ﬁge‘f;th more than 60 (83.3) 58 (82.9) 44.(89.9) 162 (84.8)

With a partner 1(1.4) 3(4.3) 0(0.0) 4(2.1)

difference in attitudes depending on the place of study
(Table 3).

By looking at individual statements from the que-
stionnaire for the assessment of attitudes, a significant
difference was recorded in the statement: Without
protective equipment, I do not go to buy food and
hygiene items (p<0.001), and the statement: People
suffering from chronic diseases are recommended to
wear protective equipment (p=0.017) (Supplement 1).
Students who studied at the University of Split signi-
ficantly more strongly supported the use of protective
equipment when going out to buy groceries and hygie-
ne items, as well as the recommendation that people
suffering from chronic diseases should use protective
equipment (Supplement 1).

Furthermore, it was observed that students from
the University of Zagreb used protective equipment
when driving a car, using public city transport and
walking (p<0.001), while students studying at the
University of Split adhered to the prevention measu-
res recommended by the Civil Staft of the Republic of
Croatia (p<0.001). Students studying at the University
of Split and Zagreb observed social distancing measu-
res significantly more often than students studying at
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the University of Mostar (p<0.001). Considering the
students’ place of study, a significant difference was re-
corded in the use of the type of protective equipment
(p=0.023). Students studying at the University of Split
used a protective mask more often (94.5%) compared
to students from the University of Zagreb (88.6%) and
Mostar (77.6%). When leaving the house, 10.0% of
students at the University of Zagreb, 4.1% of students
at the University of Split and 16.3% of students at
the University of Mostar did not use masks or gloves
(Table 4).

Finally, the results based on the linear regression
model showed that students of the University of Za-
greb had higher level of COVID-19 knowledge than
students of the University of Mostar but the lowest
level of COVID-19 attitudes. We found negative
association between the age and knowledge but this
association was statistically borderline nonsignificant
(8=-0.24; p=0.055). In comparison with last-year
students, second-year students had poorer knowled-
ge ($=-0.28; p=0.040) and statistically nonsignificant
negative attitudes (8=-0.24; p=0.055), while fifth-ye-
ar students had more negative attitudes (8=-0.24;
p=0.008) compared to sixth-year students. Studying
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Table 2. Students’ knowledge about COVID-19 appropriate personal protective equipment use according to study place
(N=192)

University
Statement Answer Mostar (N=49) Split (N=73) Zagreb (N=70) p*
n % n % n %
The mask should be replaced when it Correct™ 45 91.8 64 87.7 69 98.6 0.032
becomes damp. Incorrect 4 8.2 9 12.3 1 1.4 '
It is allowed to disinfect gloves with Correct™ 30 61.2 39 53.4 37 52.9 0.654
alcohol to keep them clean during use. Tncorrect 19 38.8 34 46.6 33 471 )
Gloves protect against infection caused | Correct 38 77.6 59 80.8 49 70.0 0.324
by contact. Incorrect™ 11 22.4 14 19.2 21 30.0 .
Protective equipment should be used Correct™ 41 83.7 67 94.4 65 92.9
when driving a personal vehicle (when 0.119
you are driving with a person who is not | Incorrect 8 16.3 4 56 5 71 ’
from your household).
I can use gloves and masks multiple Correct 6 12.2 9 123 3 4.3 0171
times. Incorrect™ 43 87.8 64 87.7 67 95.7 |
One of the infection preventive measures | Correct™ 46 93.9 73 100.0 70 100.0 0.016
is proper hand washing. Incorrect 3 6.1 0 0.0 0 0.0 ’
'The mask protects against respiratory Correct™ 41 83.7 60 82.2 52 743 0.379
infection. Incorrect 8 16.3 13 17.8 18 257 |
Protective equipment should be used Correct 5 10.2 3 41 0 0.0
when driving a personal vehicle (when - 0.019
you are alone in the car). Incorrect 44 89.8 70 95.9 70 100.0
Cotton masks have the same protection Correct 10 20.4 11 151 3 4.3
. . 0.016
efficiency as standard surgical masks. | Tncorrect™ 39 79.6 62 84.9 67 | 957
When I put the mask on, it should cover Correct™ 49 100.0 71 97.3 70 100.0 0.339
both my nose and mouth. Incorrect 0 0.0 2 2.7 0 0.0 '
I should use a mask and gloves every Correct 17 34.7 30 4.7 17 243 0.087
time I leave the house. Incorrect™ 32 65.3 42 58.3 53 757 |
It is necessary to perform hygienic hand | Correct™ 44 89.8 69 94.5 66 94.3
washing after removing the protective 0.583
gloves. Incorrect 5 10.2 4 55 4 5.7
Protective equipment should be used Correct™ 48 98.0 73 100.0 69 98.6 0.526
when using public city transport. Incorrect 1 2.0 0 0.0 1 1.4 ’
*p Fisher-Freeman-Halton test; **correct answer
Table 3. Students’ attitudes about appropriate COVID-19 protection according to study place (N=192)
Split (n=73) Zagreb (n=70) Mostar (n=49)
Variable
Sum of ranks | Meanrank | Sumofranks | Meanrank | Sum ofranks | Mean of rank P’
Attitudes 7104.500 98.673 7350.500 102.090 4073.000 84.854 0.227
*Kruskal-Wallis test
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Table 4. Students’ COVID-19 related behavior according to study place (N=192)

University
Statement Answer Mostar (N=49) Split (N=73) Zagreb (N=70) .
n % n % n % P

Do you use protective equipment | Yes 20 40.8 49 68.1 62 88.6
when driving a car, using public
City transport’ or Walking? No 29 59.2 23 31.9 8 11.4 <0.001

I don’t comply at all 0 0.0 0 0.0 0 0.0

I adhere
Do you adhere to the ' occasionally 20 40.8 8 11.0 6 8.6
recommended prevention <0.001
measures by the Civil Staff of I follow most 24 49.0 48 65.8 53 757 ’
the Republic of Croatia? measures ) ) )

Tadhere to all s | w02 | 17 | 83| 11 | 157

measures
Do you adhere to social Yes 22 449 52 72.2 54 771 <0.001
distancing measures? No 27 55.1 20 27.8 16 22.9 '

A mask 38 77.6 69 94.5 62 88.6
Every time you leave the house Gloves 0 0.0 0 0.0 1 1.4
(store, visiting family members 0.023
or friends) do you use? Mask and gloves 3 6.1 1 1.4 0 0.0

None of the above 8 16.3 3 4.1 7 10.0

*p Fisher-Freeman-Halton test

at the University of Zagreb was positively associated
with students’ knowledge about COVID-19 (8=0.24;
p=0.033) but negatively with students’ attitudes (&=-
0.26; p=0.013). Adherence to measures and attitudes
was negatively associated (8=-0.36; p<0.001). Associa-
tion between knowledge and attitudes was weak and
statistically nonsignificant (£=0.14; p=0.056). Detai-
led results are shown in Table 5.

Discussion

'The main goal of this study was to determine CO-
VID-19 related protection knowledge, attitudes and
practice (behavior) of medical students from three
universities in two neighboring countries, and to
compare students’ knowledge, attitudes and practices
regarding different schools and study duration.

The results showed a weak association between
knowledge and attitudes, negative association between
adherence to measures and attitudes, and an associa-
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tion between place of study and students’ knowledge,
attitudes and behavior. However, medical students
from different universities in the Republic of Croatia
and Bosnia and Herzegovina, despite their territorial
proximity and similar involvement in the COVID-19
pandemic, still had somewhat different COVID-19
protection knowledge, attitudes and behaviors. Stu-
dents from the School of Medicine in Zagreb had the
best knowledge, students from the School of Medi-
cine in Split used protective equipment most often,
and students from the School of Medicine in Mostar
expressed the best attitudes.

Despite the generally high percentage of correct
answers to the questionnaire, which was designed to
assess students’knowledge of appropriate COVID-19
protective measures, a significantly higher percentage
of correct answers to certain questions was recorded
among students who studied at the courses in the
Republic of Croatia. In more detail, all students
studying in Split and Zagreb correctly answered the
questions that mainly related to the rules of using
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Table 5. Association among students’ sociodemographic characteristic, epidemiological behavior, knowledge and attitudes
using linear regression model

Knowledge Attitude
B t p B t p

Age -0.24 -1.93 0.055 -0.03 -0.27 0.784
Gender (female was reference group)

Male | -0.04 | -0.51 | 0.611 | 0.06 | 0.87 | 0.386
Environment (urban was reference group)

Rural | -0.01 | -0.16 | 0.874 | 0.08 | 1.22 | 0.224
University (University of Mostar was reference group)

University of Split 0.00 0.00 0.998 -0.05 -0.53 0.596

University of Zagreb 0.24 2.15 0.033 -0.26 -2.50 0.013
Year of study (6™ year of study was reference group)

1™ year of study -0.22 -1.61 0.110 -0.09 -0.72 0.471

2" year of study -0.28 -2.07 0.040 -0.24 -1.93 0.055

3% year of study -0.14 -1.18 0.239 -0.15 -1.34 0.182

4% year of study -0.02 -0.26 0.793 0.05 0.51 0.610

5% year of study -0.03 -0.36 0.717 -0.24 -2.68 0.008
Contact with COVID-19 (yes was reference group)

No contact -0.03 -0.39 0.695 0.11 1.60 0.111

Don't know 0.03 0.41 0.685 -0.09 -1.30 0.195
Need of education (yes was reference group)

No need 0.17 1.64 0.103 -0.16 -1.58 0.116

Don’t know 0.20 1.92 0.057 -0.09 -0.95 0.342
Use protective equipment (yes was reference group)

Not use | 0.09 | 1.12 | 0.263 | -0.15 | -1.96 | 0.052

Adherence measures of Civil Protection Directorate (yes was reference group)

Adherence occasionally | 0.17 | 1.70 | 0.091 | -0.36 | -3.89 | <0.001
Adherence of social distance (yes was reference group)
No adherence -0.23 -2.40 0.018 0.08 0.87 0.383
Attitude 0.15 1.93 0.056
Knowledge 0.14 1.93 0.056

B = beta coefficient; t = coeflicient t-value; p = level of statistical significance
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Supplement 1. Students’ attitudes about appropriate COVID-19 protection with regard to place of study (N=192)
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University
Statement Answer Mostar (n=49) Split (n=73) Zagreb (n=70) pr
n % n % n %

Strongly disagree 2 41 7 9.7 11 15.7
I believe that hygienic Somewhat disagree 2 41 0 0.0 4.3
?Sgi:{(ﬁ?ﬁ%ﬁiﬁ)ﬁiﬁ; Neither agree nor disagree 2 4.1 1 1.4 2 2.9 0.113
COVID-19. Somewhat agree 11 22.4 18 25.0 11.4

Strongly agree 32 65.3 46 63.9 46 65.7

Strongly disagree 2 4.1 2.9 2.9
I maintain social distance | Somewhat disagree 4 8.2 4 5.7 7.1
Wit}.l the use of protective Neither agree nor disagree 10 20.4 13 18.6 7.1 0.375
equipment (mask or
gloves). Somewhat agree 20 40.8 26 37.1 37 529

Strongly agree 13 26.5 25 35.7 21 30.0

Strongly disagree 1 2.0 1 1.4 4 5.7
Gloves and masks protect Somewhat disagree 2 4.1 3 4.1 7.1
against diseases caused by | Neither agree nor disagree 16.3 3 4.1 6 8.6 0.370
COVID-19. Somewhat agree 22 44.9 38 52.1 34 48.6

Strongly agree 16 32.7 28 38.4 21 30.0

Strongly disagree 6.1 2.7 8.6
Regardless of the price. Somewhat disagree 5 10.2 7 9.6 7 10.0
I always buy enough Neither agree nor disagree 13 26.5 18 24.7 11 15.7 0.801
protective gear. Somewhat agree 14 | 286 | 24 | 329 | 24 | 343

Strongly agree 14 28.6 22 30.1 22 31.4

Strongly disagree 0.0 5 6.9 5 7.1
Healthcare workers have Somewhat disagree 4.1 1 1.4 1 1.4
a higher risk of infection Neither agree nor disagree 1 2.0 3 4.2 3 4.3 0.553
with COVID-19. Somewhat agree 10 20.4 1 15.3 15 21.4

Strongly agree 36 73.5 52 72.2 46 65.7

Strongly disagree 10.2 5.5 7 10.0

Somewhat disagree 4 8.2 2.7 1 1.4
Lf;i Zarf;‘g?;n Tweara  I'Neither agree nor disagree | 11 22.4 17 23.3 11 15.7 | 0.104

Somewhat agree 16 32.7 32 43.8 41 58.6

Strongly agree 13 26.5 18 24.7 10 14.3

Strongly disagree 4 8.2% 2.7% 4 5.7%
Without protective Somewhat disagree 12.2% 2.7% 2 2.9%
:}?2;)%?:1?&1 g;):c’teligi(;s and Neither agree nor disagree 8 16.3% 1.4% 5.7% | <0.001
hygiene items. Somewhat agree 10 20.4% 7 9.6% 8 11.4%

Strongly agree 21 42.9% 61 83.6% 52 74.3%

v
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University
Statement Answer Mostar (n=49) Split (n=73) Zagreb (n=70) P
n % n % n %

Strongly disagree 5 10.2% 4.1% 4 5.7%
Protective equipment is Somewhat disagree 5 10.2% 4 5.5% 4.3%
extremely important in Neither agree nor disagree | 10 | 204% | 11 | 151% | 12 | 17.1% | 0378
my environment (business.
family. etc.). Somewhat agree 15 30.6% 20 27.4% 27 38.6%

Strongly agree 14 28.6% 35 47.9% 24 34.3%

Strongly disagree 0.0% 4.1% 3 4.3%
The measure of social Somewhat disagree 0 0.0% 6.8% 2 2.9%
distancing is one of the Neither agree nor disagree 12.2% 9 12.3% 3 43% | 0.162
good measures to prevent
the spread of infection. Somewhat agree 19 38.8% 23 31.5% 20 28.6%

Strongly agree 24 49.0% 33 45.2% 42 60.0%

Strongly disagree 0 0.0% 0 0.0% 4 5.7%
People suffering from Somewhat disagree 0 0.0% 1 1.4% 0.0%
chronic diseases are Neither agree nor disagree 10.2% 1 1.4% 0 0.0% | 0.017
recommended to wear
protective equipment. Somewhat agree 4 8.2% 6 8.3% 8.6%

Strongly agree 40 81.6% 64 88.9% 60 85.7%

*p Fisher-Freeman-Halton test

protective equipment. The above may be a direct
consequence of the extremely strong media coverage
of the pandemic in Croatia®, public appearances by
health professionals for the purpose of educating not
only health workers but also the general population,
and implementation of strict epidemiological measu-
res**. Similar results are highlighted by other authors
who conducted a survey of knowledge of health care
professionals regarding COVID-19 in a medical
college!*1?21:3_ On the other hand, the slightly lower
percentage of correct answers on the knowledge
questionnaire of medical students studying at the
University of Mostar can be explained by the weaker
possibility of additional information, monitoring of
publicity, and implementation of epidemiological
measures due to a greater burden of regular contact
formal education than is the case at medical studies
in Croatia. Namely, in contrast to the schools in
Croatia, where classes were mostly held online, at the
schools in Bosnia and Herzegovina, classes were still
mostly held in school premises®.

718

The results of this research indicate differences in
attitudes about the need to use protective equipment
when going out to buy groceries or hygiene items.
The majority of students studying in Croatia agreed
with the above statement, which may also be a con-
sequence of the valid and strongly media-monitored
epidemiological measures at the time of conducting
this research, which, due to upcoming local elections,
suggested the use of a protective mask when staying
in open spaces”. In support of the fact that the stated
attitude is not the result of formal medical education
of students only and exclusively, the results of research
that included the general population in the Republic
of Croatia and established that the respondents, re-
gardless of whether they belonged to the health or
non-health population, had similar attitudes about the
use of masks and gloves?’. Furthermore, almost 90%
of medical students, regardless of the place of study,
believed that people suftering from chronic diseases
should be recommended to use protective equipment

during the COVID-19 pandemic. The above result
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clearly points to the effectiveness of formal education
during medical studies®.

Students differed among themselves regarding the-
ir behavior during the COVID-19 pandemic. Namely,
in behaviors related to the use of protective equipment,
adherence to recommended measures, adherence to
social distancing measures, and type of protective equ-
ipment they used, a difference was recorded depending
on the university where they studied. Students from
the University of Zagreb adhered significantly more
often to the recommended measure of using protective
equipment when driving a personal vehicle, using pu-
blic transport or when walking compared to students
from Split and Mostar, and students from the Univer-
sity of Mostar applied this measure least often. The
results described, as well as the result that indicated
differences between students in Croatia and Bosnia
and Herzegovina regarding the degree of adherence
to the epidemiological measures prescribed, probably
were a consequence of the fact that the strict measures
applied exclusively to the territorial area of the Repu-
blic of Croatia. Although in Bosnia and Herzegovina,
there was an obligation to comply with a series of
epidemiological measures®, the media point out that
there is non-compliance with the valid measures, as
well as insufficient supervision over their implemen-
tation®®. However, in addition to the established di-
fferences between students in Croatia and Bosnia and
Herzegovina, the results also indicated different beha-
vior of students at the University of Zagreb and the
University of Split. Namely, students of the School of
Medicine in Zagreb used protective equipment more
often when driving and adhered to the recommended
measure of social distance more often compared to
students from the University of Split, while students
from Split used masks more often than students from
Zagreb. It is possible that environmental factors and
the area in which they study and live due to their cha-
racteristics caused exactly these differences. Namely,
students from Zagreb are located in a larger territorial
area and probably use public transport more often
than students from Split and Mostar®. The stated re-
ason may also be the cause of differences in adherence
to social distancing measures, as students move more
often in crowded public spaces and areas®’. Bagi¢ and
Suljok also state similar regional differences regarding
the use of protective equipment and adherence to
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social distancing™. Namely, the authors point out that
in Dalmatia compared to other regions of Croatia, the
prescribed measures are slightly less respected, as well
as that protective masks are used somewhat more often
in large cities®’. We should certainly not ignore the fact
that during this research, the area of Split was strongly
affected by the pandemic, which certainly influenced
greater sense of security of students from Split when
using a protective mask, as well as the more frequent
use of protective equipment when leaving their own
home.

The results related to the examination of the
connection between students’ knowledge, attitudes
and behavior about appropriate COVID-19 prote-
ction with regard to sociodemographic characteri-
stics indicate that students from Zagreb have better
knowledge than students from Mostar but more
negative attitudes. Such results could be explained by
the oversaturation of information about COVID-19
and the pronounced representation of information
in the public, which potentially leads to resistance
and formation of negative attitudes®. Despite the
results of earlier research that indicate that students
of health and non-health studies, as well as health
and non-health workers have a satisfactory level of
knowledge about COVID-19%, the results of this
research recorded significant differences between stu-
dents with regard to the place of study, year of study,
and adherence to recommended epidemiological
measures. Namely, students who studied in Zagreb
expressed better knowledge but more negative attitu-
des compared to students who studied in Mostar. As
stated earlier, it is possible that strong media coverage
of the pandemic in Croatia, along with regular specific
medical education of students, had a positive effect on
the acquisition of new knowledge about COVID-19
but also more negative attitudes of students due to
the oversaturation of information®. Just opposite re-
sults were published by the authors from Egypt, who
point out that students in higher years of study have a
higher level of knowledge about COVID-19, as well
as more positive attitudes towards COVID-19, which
they connected with the previously acquired specific
knowledge of the students’. However, some authors
state that the level of study is not decisive in students’
knowledge, attitudes and behavior about appropriate
COVID-19 protection. For example, the authors of a
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study that included health and non-health students
state that both have a satisfactory level of knowled-
ge about COVID-19, positive attitudes, and correct
behaviors in terms of the prevention of COVID-19%.
Furthermore, a study conducted in Croatia that exa-
mined differences between health and non-health
workers also highlights the generally enviable level of
knowledge and moderately positive attitudes of the
population regardless of belonging to the health pro-
tession??. However, when comparing the results of the
aforementioned study, one should definitely take into
account the different time of conducting it. Namely,
the mentioned study was carried out a year earlier,
which certainly could have influenced the difference
in the results. In our sample, second-year students had
a significantly lower level of knowledge compared to
the last, sixth-year students, which was also reflected
in marginally more negative attitudes of second-year
students. Similar deviations were not recorded among
students of other study years. Despite the relatively
weak connection between the second year of study and
poorer knowledge of students, this result potentially
indicates a possible negative effect of online classes
during the previous first year of study on the level of
students’knowledge. The fact that online education is
not complete compensation for classic teaching in the
classroom and at clinical workplaces is confirmed by
other medical students around the world>%; the more
so, there are significant differences and inequalities in
online teaching®. Furthermore, although fifth-year
students did not have worse knowledge, significantly
more negative attitudes were recorded compared to
sixth-year students. A possible reason for this result
is the fact that, despite attending clinical subjects that
provide them with a broad base of specific medical
knowledge, fifth-year students have not yet attended
an epidemiology course. It is possible that only after
completing the epidemiology course, students will
effectively use the acquired knowledge and form their
own views on appropriate COVID-19 protection. So,
completely unexpectedly and contrary to the results of
earlier research, the knowledge levels and attitudes of
the students involved in this research were not consi-
stently monitored. Although knowledge is a prerequ-
isite for establishing positive attitudes and promoting
positive behavior®®, it did not have a positive impact
on attitudes. More clearly, the relationship between
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knowledge and attitudes in this research was very
weak. It is possible that the aforementioned was in-
fluenced by social media and the internet, which, due
to oversaturation, led to a weaker connection®.

Moreover, adherence to measures prescribed by the
Civil Protection Headquarters and adherence to social
distancing measures were not consistently conditioned
by students’ knowledge and attitudes either. For exam-
ple, worse attitudes were recorded among students
who occasionally complied with the measures of the
civil protection headquarters, despite the absence of
significant differences in knowledge compared to stu-
dents who complied with the measures, while students
who did not comply with social distancing measures
had worse knowledge without significant differences
in student attitudes.

Although these valuable findings demonstrate the
importance of students’ knowledge of COVID-19
protection, this study had several limitations that make
it difficult to generalize the results. First, this was a
cross-sectional study, so it was not possible to deter-
mine the causality of the level of knowledge. Second, a
relatively small sample could influence certain results,
especially in the regression model. Third, representa-
tion of students with regard to the year of study and
institution where they studied was uneven. Despite
these limitations, this study highlights the importan-
ce of understanding medical students’ knowledge of
COVID-19 protection and raising awareness of how
to manage the knowledge through formal education
process.

Conclusion

The results of this study recorded generally good
knowledge of medical students about appropriate
COVID-19 protection, attitudes and behavior. Consi-
dering the university where they studied, the students
partly differed from each other in their knowledge, atti-
tudes and behavior. The results of students’ knowledge
and attitudes about appropriate COVID-19 protecti-
on were not consistently monitored, which suggests
the need of more research in order to identify additi-
onal potential factors that favor the establishment of
students’ knowledge, as well as the formation of their
attitudes toward appropriate COVID-19 protection.
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Sazetak

ZNANJA, STAVOVI 1 PONASAN]JE STUDENATA MEDICINE U VEZI SA ZASTITOM OD COVID-19:
PRESJECNO ISTRAZIVANJE HRVATSKIH I BOSANSKOHERCEGOVACKIH STUDENATA MEDICINE

P, Kovacevic, I. Gusar, M. Ljubicié, N. Samardzic, D. Caktas, M. Lovrié, K. Laus, P Pantalon, J. Pantalon,
A-M. Gusar i K. Vukogjevi¢

Cilj ovoga presje¢nog istrazivanja bio je utvrditi znanja, stavove i ponasanje studenata medicine u vezi s COVID-19 s
obzirom na razli¢ite fakultete i trajanje studija. Validirani upitnik primijenjen je kod 192 studenta medicine na dva sveucilista
u Hrvatskoj i jednom iz Bosne i Hercegovine. Za ispitivanje razlika izmedu studijskih skupina primijenjen je Fisher-
Freeman-Haltonov test i Kruskal-Wallisov test. Povezanost varijabla testirana je modelom linearne regresije. Utvrdena je
negativna povezanost izmedu pridrzavanja mjera i stavova (8=-0,36; p<0,001). Studiranje na Sveutilistu u Zagrebu pozitivno
je povezano sa znanjem studenata o COVID-19 (£=0,24; p=0,033), ali negativno sa stavovima studenata (8=-0,26; p=0,013).
U usporedbi sa studentima zadnje godine studija, kod studenata druge godine zabiljezeno je slabije znanje (8=-0,28; p=0,040)
i statisticki neznacajni negativni stavovi (£=-0,24; p=0,055). Studenti pete godine imali su negativnije stavove ($=-0,24;
p=0,008) u odnosu na studente Seste godine. Povezanost izmedu znanja i stavova bila je slaba i statisticki grani¢no neznacajna
(8=0,14; p=0,056). Nepostojanje povezanosti izmedu znanja i stavova zahtijeva dodatna istrazivanja kako bi se identificirali
potencijalni ¢imbenici koji pogoduju formiranju stavova prema odgovarajucoj zastiti od COVID-19.

Kljuéne rijeci: Student medicine; Znanja; Stavovi; Ponasanja; COVID-19
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