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Abstract

Although studies on HIV knowledge have previously been conducted in central Serbia and southern
Kosovo, none has included the Serbian population residing in the northern part of the Kosovo province.
The aim of this study was to assess HIV-related knowledge and to estimate factors contributing to a higher
HIV-related knowledge level among Serbian university students in the Kosovo province. A cross-sectional
study including 1017 first- and fourth-year students enrolled at the University of Pristina temporarily
seated in Kosovska Mitrovica was carried out during the academic year 2013-2014. The students com-
pleted a 31-item questionnaire comprising demographic data, HIV transmission knowledge and attitude
towards HIV testing. Data were statistically analysed. Students demonstrated good knowledge of HIV
(average 32.8 +3.3 out of a maximum 42). Only 5% of the students reported having been tested for
HIV. Factors associated with being more knowledgeable about HIV were studying health-related disci-
plines (B8 = —0.09; 95% confidence interval [CI] —0.13, 0.00), using the internet as a source of information
about HIV (8= —1.09; 95% CI —1.65, —0.52), having a positive attitude towards HIV testing (8 = —0.43;
95% CI —0.59, —0.26), having a low self-perceived risk for HIV infection (8 = 0.41; 95% CI 0.23, 0.56) and
the position that one would keep the same level of contact with an HIV-positive person after learning their
HIV status (8= 0.38; 95% CI 0.21, 0.55). Setting up specialized classes on this topic at high schools and
universities could help to increase the awareness of HIV infection and promote HIV testing and a positive
attitude towards HIV-positive persons.
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Introduction

Estimates suggest that the HIV pandemic affected 36.9 million people in 2017 (WHO, 2018).
Although a decreasing trend of persons newly diagnosed with HIV has been observed at a global
level, the trend in the Eastern European region has been on the rise (Gokengin et al., 2018). The
reported incidence of 50.2 infections per 100,000 persons in Eastern Europe has been the highest
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of all European regions (Gokengin et al., 2018). In fact, 80% of all confirmed HIV diagnoses in
Europe in 2016 were reported in Eastern Europe (Gokengin et al., 2018).

Adolescence and young adulthood are particularly delicate periods of life because of the higher
likelihood of risk-taking and the practise of unfavourable health-related behaviours (American
College Health Association, 2009; Smith et al., 2013). These, in turn, might put young people
at risk of acquiring HIV (American College Health Association, 2009; Kann et al., 2018). For this
reason, persons aged 15-24 years represent the target population for peer education on HIV
awareness and prevention (Center for Disease Control and Prevention, 2018; WHO, 2018).
Despite efforts to make HIV testing available for all, delayed identification of HIV-positive per-
sons, particularly young persons, has been a long-standing issue (American College Health
Association, 2009; Center for Disease Control and Prevention, 2018).

Adequate HIV-related knowledge is a key element in the prevention of HIV infection (Gupta
et al., 2008; Kingori et al., 2017; James & Ryan, 2018). However, having certain knowledge about
HIV is neither the only nor a sufficient component contributing to the increase in HIV testing or
decreases in HIV incidence (Gupta et al., 2008). In 2002, the United Nations reported that more
than half of persons aged 15-24 years globally have misconceptions about HIV transmission
(WHO, 2002). Improvements in knowledge about HIV/AIDS transmission have been observed
over the past two decades; however, a number of studies suggest that HIV-related knowledge in
this population group has not yet reached a satisfactory level (Inungu et al., 2009; Korhonen et al.,
2012; Chen et al., 2016).

In terms of HIV incidence, Serbia has been ranked second in south-eastern Europe (Cousins,
2018). A major issue surrounding HIV infection in Serbia is the low rate of testing, which renders
the estimation of HIV incidence difficult (UNAIDS, 2015a). In the period 2002-2015, one-third of
all newly diagnosed persons with HIV in Serbia were aged 20-29 years (UNAIDS, 2015a). A pre-
vious study reported that less than 30% of people aged 15-24 years have comprehensive knowl-
edge about HIV infection (Institute of Public Health of Serbia, 2014). Nevertheless, surveys
conducted in university student populations have shown that Serbian students, for the most part,
have a good level of HIV-related knowledge (Blagojevic et al., 2013; Vowa et al., 2015). However,
these authors observed consistent misconceptions in terms of HIV transmission, and their data
suggest that university students need to improve their HIV-related knowledge.

While previous studies have explored HIV-related knowledge in the general population and in
at-risk groups for contracting HIV infection in central Serbia, as well as the student population
from universities in central Serbia, none of the studies has included the Serbian university popu-
lation in the Kosovo province. The region of Kosovo is presently experiencing distinctive socio-
political circumstances compared with the remainder of the Republic of Serbia. Kosovska
Mitrovica is located in the northern part of Kosovo and Metohija (Kosovo province), which is
predominantly settled by a Serbian population. The town of Kosovska Mitrovica is divided into
two parts: a smaller northern part with a Serbian majority, and a larger southern part where an
almost exclusively Albanian population resides. These two parts are not only physically but also
socially, politically, economically and culturally separate entities within the territory of what used
to be one town before the armed conflict. Because of the previous armed conflict and current
foreign military presence, this region has been regarded as a high-risk area for the spread and
control of sexually transmitted infections (STIs), including HIV (Country Mission Report, 2006).

The economig, social, education and health infrastructure is being rebuilt after years of conflict.
The factors contributing to the potential spread of HIV include a younger population, high
unemployment rate, increased drug use, increased activity of sex workers due to a foreign military
presence, high mobility of the population, tensions between different nationalities and the pres-
ence of international non-governmental organization (NGO) staft (Country Mission Report,
2006). Moreover, Kosovska Mitrovica is not as metropolitan as other cities in the Republic of
Serbia. The northern part of Kosovska Mitrovica is settled by approximately 30,000 Serbs
(Institute of Public Health of Serbia, 2016). As a result, traditional social ties enable closer contact
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between people. Therefore, HIV testing might present a tremendous challenge due to stigmatization.
While the HIV Counselling Centre has been operating in recent years within the Institute of Public
Health, visit rates are overall low. However, there are no counselling services for HIV within the
premises of the Student Public Health Centre, unlike in other university cities in Serbia, such as
the capital Belgrade (Department for Healthcare Promotion and Prevention, 2018). Because of
all the above-mentioned issues, the assessment of HIV-related knowledge in the Kosovo university
student population could provide evidence and highlight potential gaps that could be used to tailor
education programmes on HIV.

The aim of this study was to assess the level of HIV-related knowledge as well as to estimate
factors contributing to a higher knowledge level about HIV among Serbian university students in
the Kosovo province.

Methods
Participants

The cross-sectional study was conducted at the University of Pristina, temporarily seated in
Kosovska Mitrovica, during the summer semester of the academic year 2013-2014. After the armed
conflict, the university was moved from Pristina, the capital of the Kosovo province, to northern
Kosovska Mitrovica, because almost all the students were of Serbian nationality. The University
consists of ten schools with more than 5000 registered undergraduate students. All the courses
are taught in the Serbian language. This study included students in the first and fourth study years
to account for both younger and older students at the beginning and end of their university courses.
Students were recruited in classrooms during compulsory lessons. Two working days were chosen
randomly by choosing slips of paper, on which were written days of the week, from a bag (Monday
and Thursday). On the day of the survey, all class sessions scheduled for that day, within each school,
were included. The list of schools was made alphabetically. Students at each school were recruited
during one week. All ten schools were included: health care (medicine, dentistry and nursing), art,
economics, law, natural sciences (biology, geography, mathematics, physics and chemistry), techni-
cal sciences (technology, construction and engineering), social sciences (philosophy, sociology,
psychology and philological sciences), agriculture, sports and pedagogy.

After a brief explanation of the study purpose and providing consent for study participation,
students were asked to complete an anonymous questionnaire. At any moment, at least one researcher
was present in the classroom to answer potential queries. Of all the invited students (1225), 1017
agreed to participate (a response rate of 82.02%). Thus, the study sample represented approximately
18.3% of all the students and 28.9% of all 3524 first- and fourth-year students at the university.

Study design

Data were collected by a questionnaire. The questionnaire was developed within the eighth round
(R8 GF) of the Global Fund for the Fight against AIDS, Tuberculosis and Malaria of the European
Union (GFATM) project (UNAIDS, 2015a) and adapted for the Serbian population for the project
Strengthening HIV Prevention and Care for the Groups Most Vulnerable to HIV/AID (Grant No.
SER-809-G04-H and SER-809-G05-H; project funder the Global Fund for the Fight against AIDS,
Tuberculosis and Malaria (Ministry of Health of Serbia & Institute of Public Health of Serbia,
2013; UNAIDS, 2015a; The Global Fund, 2018). For the purpose of the study, this questionnaire
was partially modified and adjusted to better suit a university student population. Of the original
58 items, for the purpose of the present study 31 questions regarding general data, HIV knowledge
and testing were used. Additionally, students were asked about their place of residence while at
university, and instead of their profession, they were asked to provide the type of school (course)
that they were attending.
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The first six items examined students’ demographic characteristics: age, sex, type of university
school (course), place of residence while at university (student dormitory, rented private accom-
modation, own house or flat, with parents), relationship status (single, in a relationship, living
with a partner, married) and whether doing paid work while at university, categorized as yes
or no. Relationship status was also categorized and analysed as single vs in a relationship.
Furthermore, university school types were grouped based on the field of study: health-related
(medicine, dentistry, nursing and sports) vs other.

The next six items addressed students’ sources of information about HIV infection. Participants
were asked to answer whether they used media, internet, medical and health-related sources (health
professionals/institutions and specialized journals), had participated in specially tailored HIV-
related education programmes, or were informed by peers or university lecturers through the
university curriculum.

The next segment, consisting of fourteen items, assessed students” knowledge about HIV trans-
mission, prevention and therapy. Possible answers to all knowledge-related items were ‘yes’, ‘no’
and ‘T do not know’. In this way, it was possible to create three potential knowledge categories:
(a) adequate knowledge — answering correctly; (b) wrong knowledge — answering incorrectly,
while feeling certain that an incorrect answer is, in fact, correct; and (c) low knowledge — being
unsure what the correct answer is and acknowledging this by answering ‘T do not know’. To distin-
guish these three knowledge categories, responses were scored according to the following pattern:
1 point for circling an incorrect answer, 2 points for not knowing or not being sure about the correct
answer, and 3 points for circling the correct answer. The Knowledge Score (KNS) was obtained by
simply calculating the achieved points for each student. The raw, continuous KNS varied from a
minimum of 14 to a maximum of 42, with higher scores indicating a better HIV-related knowledge
level. The knowledge level was also classified according to three KNS groups: 1) wrong knowledge —
KNS < 14 (all incorrect answers); 2) low knowledge — KNS ranging from 14 to 28 (most unsure
answers); and 3) adequate knowledge - KNS > 28 (most correct answers).

The last five items were aimed at examining students’ attitude towards HIV testing. Study par-
ticipants were asked whether they had ever been tested for HIV (yes vs no) as well as the potential
reason for not having had an HIV test (possible answer options: no, due to fear; no, due to finan-
ces; no need to get tested; did not know where to get tested). General awareness and attitude
towards testing were evaluated by asking the students whether they knew that HIV testing
was available in Kosovo, where to take the test or at least where and whom to ask about testing
options, as well as whether they were interested in being tested for HIV. Answers to this item
were subsequently classified as a positive or negative approach to testing (comprising
the answers of not knowing about the possibilities for testing and/or not being interested
in HIV testing). Students were also asked whether they had ever had any contact with an
HIV-positive person as well as to assess their personal risk for acquiring HIV (categorized
as very high, high, do not know, low or very low). Finally, students were asked to explain their
stance in terms of contact after learning that a person they know is HIV-positive (categorized
as the following: not sure how to react and communicate, stop the contact, reduce the contact
or keep the same level of contact).

Statistical analysis

Data were analysed using SPSS for Windows, Version 21. Statistical significance level was set at
p <0.05. The distribution of the sample data was assessed using the Kolmogorov-Smirnov
normality test. Measures of central tendency (mean), measures of variability (standard deviation)
and relative numbers were used to describe the study population. To test differences in KNS and
KNS groups for the examined parameters, the ANOVA (F) and Kruskal-Wallis test (KW x?) were
used. Correlation between the variables and KNS was tested using Spearman’s correlation
coefficient.
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Binary and multiple linear regression modelling was applied to identify factors associated with
a higher KNS (categorized as categorical, i.e. low vs adequate level, because in the descriptive
analysis there were no participants classified in the third category of ‘wrong knowledge’).
The independent variables were classified into three groups: general socio-demographic, sources
of information and testing attitude. Subsequently, their association with the KNS was tested. First,
sex, age, school group, study year, residence while attending university, relationship status and
being employed while at university were entered into the General Model. The independent var-
iables related to sources of HIV-related information (media, internet, medical sources, university
school curriculum, friends and specialized HIV-related education programmes) were subse-
quently added to the Sources of Information Model. Finally, variables related to attitude, testing
approach, self-risk, contact with HIV-positive persons and interactions with HIV-positive persons
were included in the Testing Attitude Model. Multicollinearity was examined within the overall
regression model using a Variance Inflation Factor (VIF) of more than 2.0 as a cut-off for exclu-
sion of collinear variables. Finally, Receiver Operating Characteristic (ROC) analysis indicated to
what extent some of the investigated variables could correctly explain and interpret students’ KNS.

Results

The socio-demographic characteristics of the investigated students are shown in Table 1. Of the
1017 participating students, 44.6% were male and 55.4% female. The average age of the partic-
ipants was 21.3 + 3.5 years (mean + SD). Almost one-third (30.3%) of the participants studied
health-related disciplines, and 62.3% were in their first year of study.

Table 2 shows the students’ attitudes towards HIV testing and their sources of HIV information.
The majority of the students learnt about HIV through the internet, and only a few had participated
in specially tailored HIV-related education programmes. Even though 70.9% of the students had a
positive attitude towards HIV testing, only 5.4% had actually had an HIV test.

Table 3 shows the distribution of the students by their answers to questions on HIV-related
knowledge. The average KNS of the students was 32.8 £3.3 (mean + SD). The majority of
the participants had adequate knowledge, with only 10.4% demonstrating low HIV-related
knowledge. No students had wrong (incorrect) HIV-related knowledge. Almost all participants
(97%) were aware of the fact that HIV can be transmitted by unprotected sexual intercourse with
an HIV-positive person. It should be noted that 37% of the students did not know whether an
HIV-positive mother could deliver an HIV-negative new-born. Moreover, numerous students
mistakenly believed that transmission of HIV can occur by using the same hygiene products
or cutlery, as well as that washing the hands reduces the risk of HIV transmission. Some incor-
rectly believed that a vaccine against HIV existed, while others were not aware of actual and
current antiretroviral therapy.

Table 4 shows the students’ knowledge scores (KNS) and KNS group scores by the examined
parameters. Higher levels of knowledge correlated with older age of students, being in fourth study
year, studying health-related disciplines, low self-perceived risk of acquiring HIV, receiving
information about HIV from the internet and university lecturers and having a positive approach
to HIV testing (being well informed and interested in this subject). Male and female students had
almost the same mean KNS (male 32.63 + 3.26; female 32.78 + 3.25; p =0.801). Students who
were in a relationship had a somewhat higher KNS (32.79 + 3.19) compared with those who were
single (32.62 + 3.33), but no statistically significant difference was observed (p = 0.136). The aver-
age KNS for students of health-related disciplines was 33.07 + 3.16, while for other disciplines it
was 32.56 + 3.28 (p = 0.180).

The average KNS for students who had previously had an HIV test (33.36 + 3.48) was not
significantly different from that for students who have never been tested for HIV (32.67 +
3.24) (p=0.061). In addition, the average KNS for students with a positive attitude towards

https://doi.org/10.1017/50021932019000877 Published online by Cambridge University Press


https://doi.org/10.1017/S0021932019000877

Table 1. Socio-demographic characteristics of sample of university students, Kosovo Province, 2013-14

Total sample Low knowledge Adequate knowledge
Characteristic n % © p-value n n
Sex
Male 454 44.6 11.682 0.001 53 401
Female 563 55.4 53 510
University school
1. Medicine 144 14.2 229.596 0.001 8 136
2. Dentistry 49 4.8 4 45
3. Nursing 27 2.7 2 25
4. Art 70 6.9 6 64
5. Economics 86 85 12 74
6. Law 107 10.5 11 96
7. Natural sciences 90 8.8 12 78
Technical sciences 114 11.2 12 102
9. Social sciences 158 15.5 16 142
10. Agriculture 24 2.4 1 23
11. Sports 89 8.8 15 74
12. Pedagogy 59 5.8 7 52
University school group
Health related 308 30.3 158.113 0.001 29 279
Other (4-10; 12) 709  69.7 77 632
Study year
First 634 62.3 61.948 0.001 79 555
Fourth 383 37.7 27 356
Paid work while studying
Yes 59 5.8 1699.546 0.001 9 50
No 958 94.2 97 861
Relationship status
Single 470 46.2 1206.279 0.001 58 412
In relationship 477 46.9 37 440
Living with partner 9 0.9 0 9
Married 61 6.0 11 50
Relationship category
Single 470 46.2 5.830 0.016 58 412
In union 547 53.8 48 499
Accommodation
Student dormitory 283 27.8 340.498 0.001 25 258
Rented apartment 311 30.6 33 278
In own home 130 12.8 14 116
With parents 293 28.8 34 259

https://doi.org/10.1017/50021932019000877 Published online by Cambridge University Press


https://doi.org/10.1017/S0021932019000877

Journal of Biosocial Science 7

Table 2. Students’ attitudes towards HIV testing and their sources of information about HIV

Total sample

Low knowledge

Adequate knowledge

2

Characteristic n % X n n n
Previously tested for HIV

Yes 55 5.4 2522.180 0.001 5 50

No, due to fear 54 53 7 47

No, due to ignorance 139 137 19 120

No, due to finance 7 0.7 0 7

No, not needed 762 749 75 687
Previously tested for HIV

Yes 55 5.4 808.898  0.001 5 50

No 962 94.6 101 861
Testing attitude

Knows where to test 375  36.9 908.469  0.001 24 351

Knows where to ask 346  34.0 29 317

Cannot be done here 30 2.9 5 25

Not interested 266 26.2 48 218
Approach to testing

Positive 721  70.9 177.606  0.001 53 668

Negative 296 29.1 53 243
Self-assessed risk of HIV

Very high 35 34 981.637 0.001 7 28

High 51 5.0 9 42

Do not know 194 191 36 158

Low 251 247 17 234

Very low 486 478 37 449
Previous contact with an HIV+ person

Yes 37 3.6 1808.537 0.001 5 32

No verified contact 980 96.4 101 879
Interactions with HIV+ persons

Not sure what to do 208 20.5 545.237  0.001 15 193

Stop the contact 98 9.6 34 64

Less contact 277 27.2 38 239

Same contact 434 427 19 415
Sources of information

Media

Yes 678 66.7 503.032 0.001 66 612
No 339 333 40 299
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Table 2. (Continued)

Total sample

Low knowledge

Adequate knowledge

2

Characteristic n % X n n n
Internet
Yes 828 814 902.867 0.001 71 757
No 189 18.6 35 154
Medical/health
Yes 644 63.3 509.032 0.001 64 580
No 373  36.7 42 331
University lecturers
Yes 512 50.3 34531 0.527 47 465
No 505 49.7 59 446
Friends
Yes 638 62.7 361.209  0.001 61 577
No 3719 373 45 334
Received special HIV education
Yes 297 29.2 470.342  0.001 29 268
No 720 70.8 7 643
KNS group
Wrong knowledge 0 0.0 637.193  0.001 0 0
Low knowledge 106 10.4 106 —
Adequate knowledge 911 89.6 — 911
KNS: knowledge score.
Table 3. Distribution of students by answers to questions about HIV-related knowledge
Parameter n % X p-value
Transmission via hand shaking
Not correct 901 88.6 1403.209 0.001
Do not know 89 8.8
Correct 27 2.7
Transmission via sexual intercourse
Not correct 10 1.0 1875.298 0.001
Do not know 17 1.7
Correct 990 97.3
Transmission via sharing personal hygiene products
Not correct 233 229 330.094 0.001
Do not know 174 17.1
Correct 610 60.0
(Continued)
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Table 3. (Continued)

Parameter n % X2 p-value

Transmission via sharing cutlery

Not correct 555 54.6 207.032 0.001
Do not know 241 23.7
Correct 221 21.7

Transmission via intravenous drug equipment

Not correct 24 24 1542.625 0.001
Do not know 64 6.3
Correct 929 91.3

Transmission via insect bites

Not correct 425 41.8 48.678 0.001
Do not know 348 34.2
Correct 244 24.0

Transmission via swimming in pools, sea or rivers

Not correct 769 75.6 863.829 0.001
Do not know 212 20.8
Correct 36 3.5

Transmission via sharing room

Not correct 875 86.0 1282.643 0.001
Do not know 115 11.3
Correct 27 2.7

HIV vaccination exists

Not correct 615 60.5 364.342 0.001
Do not know 269 26.5
Correct 133 131

HIV+ person is easy to recognize

Not correct 682 67.1 560.726 0.001
Do not know 250 24.6

Just one healthy partner equals no risk 85 8.4
Not correct 268 26.4 218.802 0.001
Do not know 192 18.9
Correct 557 54.8

HIV+ mother can have a HIV- child

Not correct 290 28.5 12.041 0.002
Do not know 379 37.3
Correct 348 34.2
(Continued)
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Table 3. (Continued)

Parameter n % X p-value

Current HIV therapy significantly extends life

Not correct 113 111 760.679 0.001
Do not know 326 321
Correct 578 56.8

Washing hands reduces risk of HIV infection

Not correct 474 46.6 448.750 0.001
Do not know 299 29.4
Correct 244 24.0

Table 4. Correlations and differences in knowledge scores and knowledge groups according to the examined parameters

Correlations Differences
Parameter Statistics KNS KNS group  Statistics KNS KNS group
Sex rho 0.033 0.037 F/x? 0.720 1.374
p 0.286 0.241 p 0.801 0.241
Age rho 0.073 0.050 F/x? 1.020 2.562
p 0.020 0.109 p 0.434 0.109
School type (all 10 separately) rho —0.077 —0.062 F/x? 1.239 3.924
p 0.015 0.048 p 0.217 0.048
School group (health-related/other) rho —0.071 —0.022 F/x? 1.290 0.480
p 0.023 0.489 p 0.180 0.489
Study year rho 0.079 0.086 F/x? 1.090 7.480
p 0.012 0.006 p 0.356 0.006
Paid work while studying rho 0.035 0.040 F/x? 2.130 1.619
p 0.269 0.206 p 0.003 0.203
Relationship status rho 0.020 0.038 F/x? 1.810 1.572
p 0.532 0.224 p 0.018 0.210
Relationship category (single/in relationship) rho 0.027 0.058 F/x? 1.364 3.438
p 0.389 0.064 p 0.136 0.064
Accommodation while at university rho 0.027 —0.020 F/x? 0.871 1.134
p 0.388 0.532 p 0.621 0.287
Media sources rho —0.042 —0.016 F/x? 0.746 1.031
p 0.178 0.619 p 0.773 0.310
Internet sources rho —0.104 —0.091 F/x? 1.791 16.280
p 0.001 0.004 p 0.020 0.001
Medical sources rho 0.020 0.002 F/x? 0.607 0.442
p 0.525 0.959 p 0.904 0.506

(Continued)
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Table 4. (Continued)

Correlations Differences
Parameter Statistics KNS KNS group  Statistics KNS KNS group
University lecturers during university courses rho —0.081 —0.023 F/x? 1.465 1.705
p 0.010 0.464 p 0.090 0.192
Friends as source rho —0.021 —0.019 F/x? 1.443 1.360
p 0.507 0.541 p 0.098 0.244
Receiving special education on HIV rho —0.009 0.011 F/x? 1.223 0.195
p 0.772 0.733 p 0.231 0.659
Previous HIV testing experience rho 0.001 0.026 F/x? 1.022 0.932
p 0.998 0.404 p 0.432 0.334
Has been tested for HIV before yes/no rho —0.048 —0.010 F/x? 1.553 0.110
p 0.127 0.740 p 0.061 0.740
Testing attitude rho —-0.170 —0.145 F/x? 2.478 21.723
p 0.001 0.001 p 0.001 0.001
Approach to testing (positive/negative) rho —0.163 —0.157 F/x? 2.254 25.013
p 0.001 0.001 p 0.002 0.001
Self-assessment of risk HIV infection rho 0.130 0.131 F/x? 2.480 17.358
p 0.001 0.001 p 0.001 0.001
Previous contact with HIV+ person rho —0.028 0.033 F/x? 2.200 0.392
p 0.364 0.295 p 0.002 0.531
Interaction with HIV+ persons rho 0.185 0.134 F/x? 2.206 18.123
p 0.001 0.001 p 0.002 0.001

KNS: knowledge score; rho: Spearman’s correlation coefficient; F: ANOVA for difference in tested parameters with raw KNS; x2 for difference in
tested parameters in regards with the groups of KNS (low/adequate knowledge); p: probability level

testing was significantly higher (33.05 +3.11) than that for students with a negative attitude
(31.89 £ 3.46) (p =10.001) (Table 4).

Higher KNS was correlated with being older, being in the fourth year of study, studying health-
related disciplines, having a low perception of personal risk for acquiring HIV, being informed on
HIV through the internet and university lecturers and having a positive attitude towards HIV
testing (i.e. being well-informed and interested in the topic) (Table 4). Moreover, persons who
would keep the same level of contact with an HIV-positive person scored significantly higher
(KNS 33.54 +2.91) compared with those who would stop contact (KNS 30.12 + 3.73) (p = 0.002).
Nevertheless, although older age and being informed about HIV from university lecturers
increased students’ overall KNS, these factors did not contribute enough to increase the KNS from
the low-knowledge group to the adequate-knowledge group (Table 4).

The average KNS was the highest for students who assessed their risk for HIV infection as low
(33.23 £2.93), while students who assessed their risk as high or who did not know which risk
group they belonged to scored, on average, 31 points (p =0.001).

When the ‘Enter’ method of the multiple linear regression was applied to investigate the asso-
ciation of various parameters with a higher KNS, significant equations were achieved for all three
variable groups (general: R = 0.146; adjR?> = 0.015; F = 3.136; p = 0.003; sources of information:
R=0.171; adjR? = 0.024; F=5.052; p =0.001; and testing attitude: R = 0.265; adjR? = 0.066;
F=15.250; p=0.001) (Table 5).
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Table 5. Linear and binary logistic regression models of factors associated with higher knowledge score (continuous
outcome) and knowledge score groups (categorical outcome)

Outcome: continuous knowledge score B Cl (low)  ClI (high) B t p-value
General socio- Constant 29.689 27.017 32.936 — 19.818 0.001
demographic
model Sex 0.142 —0.219 0.599 0.022 0.687 0.492
Age 0.050 —0.030 0.148 0.054 1.114 0.265
School group —0.592 —1.036 —0.147 —0.084 —2.612 0.009
Study year 0.141 —0.040 0.321 0.063 1.532 0.126
Employment 0.989 0.082 1.960 0.073 2.068 0.039
Relation category 0.068 0.323 0.746 0.010 —0.342 0.478
Residency 0.096 —0.100 0.248 0.035 1.102 0.271
Source of Constant 34.703 33.502 35.905 — 56.670 0.001
information
model Media sources —0.037 —0.511 0.437 —0.005 —0.152 0.880
Internet sources —1.086 —1.651 —0.521 -0.130 —3.769 0.001
Medical sources 0.041 —0.395 0.476 0.006 0.184 0.854
University lecturers —0.752 —1.183 —0.322 —0.116 —3.428 0.001
Friends as source 0.310 —0.141 0.761 0.046 1.348 0.178
Special education —0.006 —0.463 0.451 —0.001  —-0.027 0.979
Testing attitude Constant 31.499 28.751 34.247 — 22.492 0.001
model Tested before —0.102 —-1.298 1.095 —-0.007  -0.167 0.868
Testing attitude —0.428 —0.593 —0.263 —0.156 —5.083 0.001
Testing approach —1.018 —1.451 —0.585 —0.142 —4.616 0.001
Self-assessment of risk 0.413 0.230 0.595 0.137 4.436 0.001
Contact with HIV+ 0.115 —0.956 1.186 0.007 0.211 0.833
Interaction with HIV+ 0.379 0.209 0.548 0.134 4.381 0.001
Outcome: levels of knowledge
(low vs adequate) B Cl (low)  CI (high) Wald OR p-value
General socio- Constant 0.120 — — 0.007 1.128 0.035
demographic model Sex 0.173 0.781 1.809 0.649 1.189 0.420
Age 0.021 0.932 1.119 0.208 1.021 0.649
School group —0.060 0.572 1.551 0.056 0.942 0.813
Study year 0.219 1.018 1.522 4.554 1.245 0.033
Employment 0.472 0.700 3.671 1.246 1.603 0.264
Relation category 1.020 1.323 5.809 7.301 2.772 0.007
Residency —0.066 0.783 1.119 0.529 0.936 0.467
Sources of Constant 3.625 — — 32.186  37.540 0.001
information model X
Media sources 0.099 0.676 1.803 0.158 1.104 0.691
Internet sources —0.951 0.232 0.643 13.425 0.386 0.001
Medical sources —0.165 0.544 1.322 0.530 0.848 0.467
(Continued)
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Table 5. (Continued)

Outcome: levels of knowledge

(low vs adequate) B Cl (low)  CI (high) Wald OR p-value
University professors —0.180 0.535 1.304 0.628 0.835 0.428
Friends as source 0.058 0.667 1.683 0.060 1.059 0.807
Special education —0.002 0.620 1.605 0.001 0.998 0.992

Testing attitude model  Constant 0.224 — — 0.026 1.251 0.008
Tested before —0.092 0.254 3.272 0.020 0.912 0.887
Testing attitude —0.402 0.565 0.793 21.589 0.669 0.001
Testing approach —0.976 0.247 0.575 20.447 0.377 0.001
Self-assessment of risk 0.323 1.162 1.641 13.477 1.381 0.001
Contact with HIV+ 0.679 0.685 5.673 1.583 1971 0.208
Interaction with HIV+ 0.249 1.077 1.528 7.807 1.283 0.005

B: unstandardized coefficient; Cl: confidence interval; OR: odds ratio.

When the ‘Enter’ method of the binary logistic regression was applied to assess the association
of various parameters with an adequate knowledge group, three significant models were obtained
as well (general: X = 17.289; p=0.016; B=2.151; Wald = 439.366; Exp(B) = 8.594; Nagelkerke’s
R?=0.035; classification % = 89.6; sources of information: x>=16.129; p =0.013; B=2.151;
Wald = 439.366; Exp(B) = 8.594; Nagelkerke’s R* = 0.032; classification % = 89.6; and testing
attitude: x*>=48.304; p=0.001; B=2.151; Wald=439.366; Exp(B)=8.594; Nagelkerke’s
R? = 0.095; classification % = 89.6) (Table 5).

In both linear and binary regression models, it was observed that studying a health-related field,
using the internet as a source of information, having a positive attitude towards HIV testing, hav-
ing a low self-perceived risk for acquiring HIV, and holding a position of keeping the same level of
contact with an HIV-positive person after learning their HIV status were associated with a higher
KNS, i.e. adequate HIV-related knowledge.

According to the ROC analysis, having been tested for HIV could adequately identify a higher
KNS among 42.7% of students (p =0.067). A positive attitude/approach to HIV testing and
knowing where to be tested or at least whom to ask about HIV testing adequately detected
59.9% of students’ KNS (p = 0.001). Similarly, being a student in a health-related field adequately
identified up to 54.5% of students’ KNS (p = 0.023). Being female explained KNS slightly better
than being male (AUC 51.9%), but sex generally was not observed as a significant identifier of
a higher knowledge level about HIV (p =0.288) (Fig. 1).

In addition, stopping contact with an HIV-positive person after knowing their HIV status
explained up to 27.2% of students’ KNS (p = 0.001); less contact contributed to 44.9% of students’
KNS (p = 0.012), while keeping the same level of contact contributed to 62.5% of students’ KNS
(p =0.001). Moreover, the fact that students were not sure how to continue to interact with
an HIV-positive person after knowing their HIV status explained 49.7% of their KNS (p = 0.882)

(Fig. 2).

Discussion

In the present study conducted among Serbian university students in the Kosovo province, a high
level of overall knowledge of HIV was observed. In line with these results, HIV-related knowledge
among students in other European countries (Korhonen et al, 2012; Choudhary et al., 2015),
as well as in the United States, has also been reported to be high (Inungu et al., 2009). In fact,
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knowledge levels in these regions seem to be markedly higher than that of students in Asian and
African countries (Thanavanh et al., 2013; Chen et al., 2016; Nubed & Akoachere, 2016).

However, some misconceptions about HIV transmission were found to be present among
the students in the present study, as has been found in previous studies among students in other
countries (Inungu et al., 2009; Korhonen et al., 2012; Thanavanh et al., 2013; Baytner-Zamir et al.,
2014; Haroun et al, 2016). The students showed a low level of knowledge on the transmission of
HIV using the same cutlery and personal hygiene products as an HIV-positive individual, as well
as mother-to-child and vector-borne transmission. Only about half of the participants correctly
identified that HIV infection is not prevented by hand-washing. Previous studies have shown that
a lack of knowledge about HIV transmission may facilitate stigmatization and discrimination
against people living with HIV (Mahajan et al., 2008; Kingori et al., 2017; James & Ryan,
2018). Similar patterns of misconception have been observed in other university student samples
in Serbia (Blagojevic et al, 2013; Vowa et al, 2015). These data indicate that specialized
HIV-related education programmes are still needed to increase the ‘proper-information pool’
among students on HIV infection. Previous data have shown that even short-term educational
interventions can significantly increase HIV-related knowledge, reduce stigma and promote
HIV prevention (Yiu et al., 2010; Gao et al., 2012). Moreover, adequate knowledge of HIV trans-
mission is a prerequisite for the prevention of infection and acceptance of HIV-positive persons in
the communities (James & Ryan, 2018).

The regression model results found that studying health-related disciplines was associated
with adequate/higher HIV-related knowledge. A similar finding has been reported in the literature
(Chew & Cheong, 2013; Haroun et al., 2016). The results of the present study indicate that
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education in primary and secondary schools does not provide sufficient information on HIV
per se, and that additional education is very much needed to improve HIV-related knowledge
among youth. Some authors have suggested that, even in developed countries such as the United
States, sexual health education programmes are considered inadequate in many respects, and the
frequency of exposure to this mode of education declines with advancing age (Brener et al.,
2017). It is suggested that education on sexual health should begin as early as pre-adolescence
(Brener et al., 2017).

The use of the internet and contact with university lecturers during university courses as a
source of information on HIV was associated with higher HIV-related knowledge in this sample
of university students. It seems that the internet and university lecturers represent a reliable and
effective source of information for students. The influence of internet and media on young people
has increased dramatically over the past decade (Park & Kwon, 2018). In fact, internet interven-
tion programmes on HIV/AIDS knowledge, sexual attitudes and condom efficacy have become
one of the leading and most popular tools in the prevention of HIV among youth (Noar, 2011;
Ybarra et al., 2013). Young people most often browse the internet in search of information
on health issues that remain taboo or are associated with stigmatization and discrimination,
such as sexuality or mental health (Park & Kwon, 2018). However, occasionally the issue of
the reliability and accuracy of health-related information on the internet may arise (Tonsaker
et al., 2014). In resource-limited settings, the shortage of reliable digital information places a focus
on university lecturers and sexual-health educators (or young people) during compulsory (or pri-
mary and secondary) and university education. The literature also highlights the importance of
peers in raising awareness of HIV infection and its prevention (Cai et al., 2008). It has been
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emphasized that activism and leadership among young people can play a crucial role in the efforts
to control the HIV epidemic (UNAIDS, 2015b).

Low self-perceived risk of acquiring HIV and positive attitudes towards HIV testing were
associated with better HIV-related knowledge in this sample of students. The positive attitude
towards HIV testing is probably based on adequate knowledge about HIV infection among
the students in this study. It is possible that certain social and cultural factors also influence
the shaping of a positive attitude towards HIV testing.

The fact that the self-assessment of personal risk among well-informed students was low in this
study might be explained by the fact that the students correctly recognized key preventive meas-
ures for HIV infection (use of condoms and avoiding intravenous drug use). Their perception of
personal risk was very low despite residing in an unstable socio-political setting. In populations
affected by armed conflicts, traditional social support networks are often insufficient, and young
people may be exposed to HIV through high-risk behaviours (UNAIDS, 2016).

The results should be evaluated in view of the fact that only 5% of students had actually been
tested for HIV. Almost 75% of the students believed that they did not need to be tested. It is uncer-
tain whether they were indeed at low risk of exposure (i.e. always used condoms and never had
contact with infected blood). This could also be explained by an underestimation of the possibility
that their potential partners might be infected. A large percentage of students who were not inter-
ested in testing, or were unaware of the fact that HIV testing was available free of charge in
Kosovo, was observed. Lin et al. (2017) reported that perceived invulnerability among students
and students’ low emotional self-efficacy represent important barriers to HIV testing. The
HIV testing rate in this study was markedly low compared with that reported in other countries,
such as the United States (9.3%-47.5%), Cameroon (40%), Greece (28.3%), Ireland (17.5%) and
Iran (13.1%) (Gullette & Lyons, 2006; Inungu et al., 2009; Shokoohi et al., 2013; Choudhary et al.,
2015; Nubed & Akoachere, 2016; Kann et al, 2018). Given the large percentage of students
engaging in health-risk behaviours (Institute of Public Health of Serbia, 2014), the promotion
of, and opportunities for, HIV testing should be increased in the northern Kosovo province.

A very positive finding in this study was the fact that students well-informed about HIV
expressed a favourable opinion in terms of contact with HIV-positive persons. Other studies have
also supported the notion that a higher level of knowledge about HIV transmission results in a
reduction in fear of HIV infection and allows for maintaining the same level of contact with people
who disclose their HIV-positive status (Mahajan et al., 2008; Korhonen et al., 2012; Baytner-Zamir
et al., 2014). Better knowledge on HIV has important implications for reducing stigma against
people living with HIV. In particular, the stigmatization of HIV-positive persons may result in
a low level of HIV counselling and testing, isolation and loneliness, psychological problems,
low self-esteem and a lack of interest in receiving adequate treatment (Parker & Aggleton,
2003; Turan et al, 2017). A study by Yang et al. (2006) found that willingness to disclose
HIV status was associated with fewer misconceptions about HIV transmission and less stigma
against HIV-positive persons. Appropriate HIV-related knowledge has been repeatedly identified
as a core factor in the reduction of the stigma against HIV-positive persons (Gupta et al., 2008;
Stephenson, 2009). In this way, local communities can promote the de-stigmatization of persons
with HIV and foster a safer and more supportive environment for HIV-positive persons.

These results have implications for potential interventions aimed at increasing HIV-related
knowledge in local communities that could be organized by educational institutions and
NGOs, and could also inform local health policy. A recommendation from the study is the
introduction of education on sexual and reproductive health in primary and secondary schools.
According to a survey of 24 countries in Europe, sex education in schools has been observed to be
an effective measure to reduce the incidence of STIs, including HIV. These programmes have
been particularly effective in the prevention of unplanned adolescent pregnancies (Ketting &
Ivanova, 2018). According to this survey, Serbia was one of a few countries in Europe that did
not have a law on sex education in schools (Ketting & Ivanova, 2018). A further recommendation
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is that voluntary and confidential counselling and testing for HIV and other STIs is made available
at all times at the Kosovska Mitrovica University Student Public Health Centre. Setting up
specialized and supplementary classes on this topic at faculties and high schools could help to
increase the awareness of STTs, including HIV. Similarly, the creation of websites with HIV-related
information, where users can easily and anonymously obtain information about sensitive topics
relevant to health, run by experts in preventive medicine, would be beneficial. Finally, the study
findings can inform other academic settings in developing structure guidelines for the implementa-
tion of preventive strategies and tailoring policies to promote or require HIV-prevention education,
programmes and training.

The study included a fairly large participant sample that was representative of the Serbian
university student population in Kosovska Mitrovica. This included students from all schools
in the university in North Kosovo. Thus, the study results are probably generalizable to the entire
university student population in the north of Kosovo inhabited by Serbs. This allowed a compar-
ison of students’ knowledge by field of study and study year to assess potential differences.
The study findings could be used as a starting point for the assessment of other factors that
might influence the level of KNS and low HIV-testing rates. Nevertheless, the study has certain lim-
itations. Personal data were self-reported, which is open to information bias. The cross-sectional
study design did not allow for conclusions about causality and the direction of the association.
Therefore, the results need to be interpreted with caution.

In conclusion, this study is the first to explore knowledge of HIV transmission and prevention
among Serbian university students after the ethnic conflict in the Kosovo province. Overall knowl-
edge about HIV transmission was found to be good. Several factors comprising demographic,
information-related and testing-attitude characteristics were associated with having a higher
knowledge level about HIV. These findings provide evidence that investment in education on
HIV prevention as a part of local health policy could have a long-term favourable impact for local
communities.
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