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Abstract
Objective – To examine health-related quality of life (HRQoL) among Serbian students who study in the northern Kosovo prov-
ince and to explore potential differences in HRQoL relative to students’ region of origin. Materials and Methods – This study 
was conducted from April to June 2015. A total of 514 students from the University of Priština temporarily settled in Kosovska 
Mitrovica were enrolled in the study. The students completed the socio-demographic and lifestyle questionnaire, Beck Depres-
sion Inventory (BDI) and the generic HRQoL questionnaire Short Form-36 (SF-36). The region of origin was classified based 
on the area in which the students were originally from: Republic of Serbia vs. North Kosovo vs. Southern enclaves. Results – The 
highest scores were observed for Physical Functioning and the lowest for Vitality. No difference in HRQoL was observed between 
students from the Republic of Serbia, North Kosovo and Southern enclaves. Compared to females, males scored better on Bodily 
Pain, General Health, Social Functioning and Mental Health. They also had better Physical and Mental Composite scores and 
Total HRQoL than females. Worse depressive symptoms were consistently associated with poorer HRQoL across all three groups 
of students. Conclusion – The HRQoL among Serbian students in the northern Kosovo province does not differ based on their 
region of origin. Health care services for university students should prioritize prevention, early recognition and treatment of de-
pressive symptoms. 

Key Words: Students ■ University ■ Health-Related Quality Of Life ■ Post-Conflict.

Introduction

The value of years of life spent in good health has 
become increasingly relevant because of the global 
ageing and increase in life expectancy (1). At uni-
versity, students take on responsibility for own edu-
cation as well as for own health and health-related 
behaviors. At the same time, they may be exposed 
to numerous stressors related to the academic envi-
ronment, such as school achievements, peer com-
petition, fear of failing (2), adaptation to the new 
living circumstances, building new social circles 
and financial constraints (3). This may explain pre-

vious evidence that university students have poorer 
health-related quality of life (HRQoL) compared 
to community-based population of the same age 
(4, 5). 

Previous studies suggested that HRQoL of uni-
versity students is influenced by the type of school 
program, age, gender, place of residence, level of 
physical activity, quality of social support, academ-
ic performance, health status, finances and mental 
health challenges, such as depression, anxiety and 
burnout (6-9). Bearing in mind that university stu-
dents will have the leading role in the development 
of education, economy, law, health and culture in 
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the near future, this population group represents an 
important component of the social capital in the 
community. Thus, it is essential to recognize their 
health challenges early on.

The territory of Kosovo and Metohija has been 
disputed between the Albanians and Serbs, which 
resulted in an armed conflict in 1999. Following 
this, Kosovo and Metohija was administered by the 
United Nations Mission in Kosovo (UNMIK, UN 
Security Council Resolution 1244) (10). In 2008, 
the Albanian majority in Kosovo unanimously de-
clared independence. As a result, most Serbs living 
in Kosovo fled to the north of Kosovo (specifically 
to 4 municipalities: Kosovska Mitrovica, Zvečan, 
Zubin Potok and Leposavić), while some Serbs re-
main in the enclaves (settlements) in the southern 
Kosovo (Fig. 1) (11). 

Fig. 1. Map of Kosovo according to Ethnic Groups

The Serbs in Kosovo are currently being con-
sidered as an ethnic minority. According to the 
Constitution of the Republic of Serbia, the prov-
ince of Kosovo and Metohija is an integral part of 
the Republic of Serbia (12). In North Kosovo, the 
Kosovo Government administration is not fully op-
erational. However, in the southern enclaves this is 
not the case. Due to the previous conflict, Serbian 

municipalities both in North Kosovo and in the 
southern enclaves, are underdeveloped and rates of 
unemployment are high. People who live in these 
areas have reduced mobility, particularly in the en-
claves (13). 

Given the challenges of the academic environ-
ment, we assumed that students in North Kosovo 
might be exposed to greater stressors (due to politi-
cal instability and safety issues) compared to their 
peers who live and study in other regions (14, 15). 
The classes at the university in North Kosovo are 
organized in such a way that weekly commutes be-
tween the campus and their home towns are com-
mon. So, students do not entirely leave their home 
environment after having been enrolled in the uni-
versity. Because levels of mobility, economic po-
tential and social set-up differ between regions, we 
hypothesized that students who came to the univer-
sity from the Republic of Serbia, North Kosovo and 
southern enclaves might perceive their HRQoL as 
different. This was a unique opportunity to explore 
HRQoL of people of the same ethnic background, 
who speak the same language, but come from dif-
ferent geo-political settings.

The aim of this study was to assess health-relat-
ed quality of life among students who study in the 
northern Kosovo province and examine potential 
differences in HRQoL relative to students’ region 
of origin. 

Materials and Methods

Setting

This study was conducted at the University of 
Priština temporarily settled in Kosovska Mitrovica. 
Priština is the capital city of the Kosovo province 
(16). The University of Priština was founded 1969, 
however, after the conflict in 1999, the Univer-
sity was relocated to Serbia (from 1999 to 2001). 
Two years later (2003), the seat of the University 
of Priština was transferred to Kosovska Mitrovica 
(North Kosovo) (16). The city of Kosovska Mitro-
vica is divided by the river Ibar in two parts: the 
northern part, predominantly settled by the Serbs 
(approximately 23,000 inhabitants), and the south-
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ern part, predominantly settled by the Albanians 
(approximately 50,000 inhabitants). 

The University of Priština temporarily settled in 
Kosovska Mitrovica is located in the northern part 
of the city. The classes are taught in the Serbian lan-
guage. The University consists of 10 schools (social 
sciences and humanities, medical sciences, nature 
sciences and mathematics, and technology and en-
gineering sciences) with approximately 8,000 stu-
dents (16). Students at the University come from 
North Kosovo, southern enclaves as well as from 
the Republic of Serbia.  

Participants

This study was designed as a cross-sectional study. 
Participants were the students from the University 
of Priština temporarily settled in Kosovska Mitro-
vica, who came for mandatory health checks at the 
Student Health Care Center in Kosovska Mitrovica. 
The survey was conducted from April to June, 2015. 
The minimum sample size calculated was 367 using 
online calculator at http://www.raosoft.com/sam-
plesize.html  (based on the following parameters: 
population – 8,000; response distribution – 50%: 
confidence interval – 95% and margin of error – 
5%). A total of 514 consecutive students were in-
cluded. The number of the recruited students rep-
resents approximately 6.4% of all students at the 
University. Participation was voluntary and anony-
mous. Students provided oral informed consent. 

Instruments

The participants completed a questionnaire about 
socio-demographics (gender, age, type of faculty 
[social sciences and humanities/health sciences/
natural sciences and mathematics/technology and 
engineering sciences], household monthly income, 
region of birth and current living arrangement 
[living at home with parents/living in dormitory/
living alone in a rented apartment/other living ar-
rangements such as living with relatives, in a bed-
and-board type of accommodation or in a hotel]) 
health behaviors (smoking, alcohol use, physical 

activity) and health status (having chronic diseas-
es). Smokers were defined as persons who reported 
everyday smoking during a 60-day period. Alcohol 
consumption was determined by the frequency of 
drinking as follows: everyday, weekly, occasionally 
and never. To assess the practice of physical activ-
ity, students were asked whether they engaged in 
activities for at least 10 min at a time, such as brisk 
walking, cycling, swimming, or any other activity 
that causes some increase in breathing or heart rate. 
A chronic disease was considered as an illness which 
requires medical treatment or limits daily activities 
for prolonged period of time e.g 1 year or more. 
Students were provided a list of most common 
chronic diseases in a university student population 
and an additional space to add a non-listed disease. 
These data were compiled into one variable with 
binary answer yes vs. no.

The HRQoL was assessed using the SF-36 
questionnaire (Serbian translation) (17). The SF-
36 comprises 36 questions which examine the 
eight dimensions of health: Physical Functioning 
(PF), Role Functioning Physical (RP), Bodily Pain 
(BP), General Health (GH), Vitality (VT), Social 
Functioning (SF), Role Functioning Emotional 
(RE), and Mental Health (MH). The former four 
domains comprise the Physical Composite score 
(PCS) and the latter four domains comprise the 
Mental Composite score (MCS). The scores range 
from 0 to 100, with higher scores suggesting better 
self-perceived health. 

The Beck Depression Inventory (BDI) evaluates 
the presence of depressive symptoms (18). The scale 
is composed of 21 items. The answers are ranked on 
a scale from 0 to 3. The rank 0 denotes no symp-
toms and the rank 3 denoted intense symptoms. 
The BDI score represents the sum of item scores, 
with higher scores indicating more severe depres-
sive symptoms (18).

Ethics Statement

The Ethics Committee of the Faculty of Medicine, 
University of Priština temporarily seated in Kosovs-
ka Mitrovica approved the study (approval no. 01-
503; issued on April 2, 2015). 

http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
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Statistical Analyses

Data were analyzed using the SPSS for Windows, 
version 20.0. We observed that variables ‘household 
monthly income’ and ‘region of origin’ had >20% 
missing data. To reduce potential bias from miss-
ing data and to increase precision, we performed 
the multiple imputation of ‘household monthly 
income’ and ‘region of origin’. We generated 20 
independent imputed datasets using the Markov 
Chain Monte Carlo method and calculated pooled 
estimates (19). We stratified the study sample ac-
cording to basic demographic characteristics, 
such as gender (male vs. female), living arrange-
ments (home vs. dormitory vs. rented apartment 
vs. other) and type of faculty (Social sciences and 
humanities vs. Health sciences vs. Natural sciences 
and mathematics vs. Technology and engineering 
sciences). Differences between the HRQoL scores 
were examined using the ANOVA. The post hoc 
Bonferroni correction was used to find the exact 
differences between multiple groups (for variable 
‘living arrangements’ and ‘type of faculty’). The 
Spearman’s correlation coefficient was used to ex-
amine the correlation.

We used the digital acyclic graphs (DAG) to vi-
sualize potential associations between the variables. 
The DAGs were created using an open-source plat-
form www.dagitty.net. A previous study found that 
depression was the strongest contributor to poorer 
HRQoL among university students (20). For this 
reason, in the final DAG we considered “depres-
sion” (as measured by the BDI) as the exposure and 
“HRQoL” as the outcome. We observed that the 
‘region of origin’ might be a moderator of the as-
sociation between BDI and HRQoL (red circle in 
DAG), while other variables were deemed as me-
diators (blue circles in DAG) (Supplemental Fig. 
S1). Based on the DAG, we ran a multiple linear re-
gression model stratified according to region of ori-
gin (Serbia/North Kosovo/Southern enclaves). The 
dependent variable was the total HRQoL score as 
measured by the PCS and MCS. The independent 
variables were: age, gender, living arrangements, 
household monthly income, type of school, grade 
point average, smoking, alcohol intake, physical 

activity, having chronic diseases and BDI. Testing 
of multicollinearity showed that none of the inde-
pendent variables had a variance inflation factor of 
>2.0. Therefore, no variable was excluded. The ef-
fect estimates were presented as beta coefficients, 
with corresponding 95% confidence intervals. The 
probability level (P) was set at 0.05. Estimates were 
presented for both the non-imputed and the im-
puted datasets.

Results

Description of the Study Sample

The demographic characteristics of study partici-
pants are presented in Table 1. Of 514 students, 
238 (46.3%) were male and 276 (53.7%) were fe-
male. The average age of students was 20.8 ± 1.6 
years. Almost one-half of the participants (46.3%) 
were students in health sciences. Most students 
(36.8%) reported living in dormitories. The larg-
est proportion of students from the University of 
Priština, temporarily seated in Kosovska Mitrovi-
ca, were from Serbia (31.9%), 16.1% were from 
North Kosovo and 13.4% were from the southern 
enclaves (non-imputed dataset). Considerable pro-
portion of students did not report their region of 
origin (38.5%).

Health-Related Quality of Life Scores

The mean scores of SF-36 according region of ori-
gin are presented in Table 2. The highest scores in 
the non-imputed dataset were observed for Physi-
cal Functioning (student from Serbia 95.4, stu-
dents from North Kosovo 92.4 and students from 
enclaves 93.7, P=0.489). The lowest were observed 
for Vitality (student from Serbia 68.8, students 
from North Kosovo 73.6 and students from en-
claves 68.0, P=0.208). In the non-imputed data-
set, students from southern enclaves scored signifi-
cantly poorer on Body Pain domain compared to 
students from Serbia and North Kosovo (students 
from enclaves 82.3 vs. students from Serbia 85.8 vs. 
students from North Kosovo 89.7; P=0.024).
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(males 83.3 vs. females 79.6, P=0.014) and Men-
tal Health (males 76.3 vs. females 72.4, P=0.022). 
They also scored better on both composite scores 
(PCS males 82.9 vs. females 80.4, P=0.016; MCS 
males 77.8 vs. 73.7 females P=0.005) and the total 
SF-36 score compared to females (males 82.0 vs. 
females 78.9, P=0.007). 

The HRQoL scores according to living arrange-
ments are presented in Supplemental Table S2. Stu-
dents who lived “at home with parents” had better 
Role Physical (90.0 vs, 82.1, P=0.002), Vitality 
(71.0 vs. 65.9, P=0.009), and PCS (83.8 vs. 79.3, 
P=0.001) compared to students who lived alone. In 
a similar vein, students who lived with their par-
ents scored better on Role Physical (90.4 vs. 71.7, 
P=0.002), Bodily Pain (88.2 vs. 73.5, P=0.002), 
General Health (76.2 vs. 62.0, P=0.008), PCS (83.8 
vs. 70.9, P=0.001), MCS (77.4 vs. 64.7, P=0.028) 
and Total HRQoL score (82.4 vs. 69.7, P=0.007) 
compared to students who had “other” living ar-
rangements. Students who lived in dormitories had 
less Bodily Pain (87.4 vs. 73.5, P=0.002), better 
General health (75.6 vs. 62.0, P=0.008) and PCS 
(82.7 vs. 70.9, P=0.001) compared to students who 
had “other” living arrangements. 

The HRQoL scores according to type of faculty 
are presented in Supplemental Table S3. Students 
who studied Health sciences had more Bodily 
Pain (83.6 vs. 89.6, P=0.025) and worse General 
Health (72.8 vs. 78.9 P=0.006), Vitality (65.1 vs. 
74.2, P=0.001) and Mental Health (72.2 vs. 79.6, 
P=0.001) compared to Technology and engineer-
ing students. Students in Health sciences reported 
less Vitality (65.1 vs. 70.1, P=0.001) compared to 
students in Social sciences and humanities. Stu-
dents in Social sciences had lower General Health 
(73.6 vs. 78.9, P=0.006) and Mental Health (72.2 
vs. 79.6, P=0.001) compared to students in Tech-
nology and engineering (Supplemental Table S3).

The average score on BDI was 3.94±6.28 (range 
from 0 to 40). Statistically significant difference in 
BDI score was observed between male and female 
students (3.5 ± 6.5 vs. 4.3 ± 6.1, P=0.035, respec-
tively). There was no correlation between the to-
tal SF-36 score and the average monthly income 

Table 1. Socio-Demographic Characteristics of Students 
at the University of Priština Temporarily Seated at 
Kosovska Mitrovica (N=503) 

Variable N (%)

Median age in years (IR) 21.0 (2.0)

Gender

Male 238 (46.3)

Female 276 (53.7)

Current living arrangement

Home (with parents) 140 (27.2)

Students’ dormitory 189 (36.8)

Alone (in rented apartment) 170 (33.1)

Other (with relatives, bed-and-
board, hotel) 15 (2.9)

Type of school

Social sciences and humanities 143 (27.8)

Health sciences 238 (46.3)

Natural sciences and mathematics 14 (2.7)

Technology and engineering sciences 119 (23.2)

Median grade point average (IR) 7.8 (1.25)

Smoking 111 (22.1)

Alcohol intake 342 (68.0)

Physical activity 407 (80.9)

Having chronic diseases 53 (10.5)

Imputed

Region of origin Observed Imputed

Serbia 164 (31.9)  269 (53.5)

North of Kosovo 83 (16.1) 124 (24.7)

Southern enclaves 69 (13.4) 110 (21.9)

Missing 198 (38.5) -

Household monthly income

Quartile 1 81 (16.1) 130 (25.8)

Quartile 2 92 (18.3) 141 (28.0)

Quartile 3 67 (13.3) 114 (22.7)

Quartile 4 72 (14.3) 118 (23.5)

Missing 191 (38.0) -

Median Beck Depression Inventory score
N=476 N=503

1.0 (5.0) 1.0 (5.0)

The HRQoL scores according to gender are pre-
sented in Supplemental Table S1. Males scored sig-
nificantly better on Bodily Pain (males 88.0 vs. fe-
males 83.8, P=0.002), General Health (males 77.1 
vs. females 72.0, P=0.001), Social Functioning 
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(P=0.290). All SF-36 health dimensions signifi-
cantly (P=0.001) negatively correlated with BDI.

Regression Analysis

Results of the multiple linear regression for the non-
imputed and the imputed datasets are shown in 
Tables 3 and 4. In both the non-imputed (students 
from Serbia B= -1.00, 95% confidence interval 
[CI]: -1.59, -0.41, P=0.001; students from North 
Kosovo B= -1.54, 95%CI: -2.36, -0.73, P=0.001; 
students from southern enclaves B= -1.17, 95%CI: 
-2.22, -0.11, P=0.032) and the imputed datasets 
(students from Serbia B= -1.05, 95% CI: -1.44, 

-0.66, P=0.001: students from North Kosovo B= 
-1.35, 95%CI: -1.99, -0.71, P=0.001; students 
from southern enclaves B= -1.45, 95%CI: -2.57, 
-0.33, P=0.012) worse BDI score was associated 
with poorer PCS (Table 3). 

Similarly, in all three groups of students, worse 
BDI was associated with poorer MCS across the 
two datasets (non-imputed dataset: students from 
Serbia B= -1.47, 95% CI: -2.03, -0.91, P=0.001; 
students from North Kosovo B= -2.30, 95%CI: 
-3.30, -1.29, P=0.001; students from southern en-
claves B= -2.65, 95%CI: -4.12, -1.17, P=0.032; im-
puted dataset: students from Serbia B= -1.59, 95% 
CI: -2.07, -1.11, P=0.001; students from North 

Table 2. Mean Scores of the SF-36 Scales according to Region of Origin

Scales of SF-36
Serbia North of Kosovo Enclaves

P value
Mean ±SD Mean ± SD Mean ± SD

Non-imputed dataset

Physical functioning 95.4 ± 11.3 92.4 ± 21.3 93.7 ± 14.2 0.482

Role physical 87.3 ± 23.7 88.9 ± 24.1 87.7 ± 24.9 0.608

Pain 85.8 ± 17.2 89.7 ± 16.3 82.3 ± 20.1 0.024*

General health 75.1 ± 17.5 77.7 ± 15.0 73.4 ± 17.6 0.316

Vitality 68.8 ± 20.5 73.6 ± 19.1 68.0 ± 22.6 0.208

Social functioning 83.3 ± 19.8 83.4 ± 21.6 81.7 ± 21.1 0.628

Role emotional 79.3 ± 35.3 82.3 ± 33.1 78.3 ± 36.5 0.753

Mental health 75.8 ± 19.1 76.2 ± 20.7 72.9 ± 22.6 0.693

Physical composite score 82.5 ± 13.4 84.4 ± 12.3 81.0 ± 14.0 0.176

Mental composite score 76.5 ± 16.9 78.6 ± 16.9 74.9 ± 18.5 0.317

Total score 81.3 ± 14.7 83.0 ± 14.5 79.7 ± 15.9 0.256

Imputed dataset

Physical functioning 93.4 ± 15.1 90.7 ± 22.7 94.4 ± 14.9 0.215

Role physical 85.8 ± 26.1 86.3 ± 26.0 85.9 ± 26.3 0.984

Pain 85.2 ± 17.5 88.1 ± 17.5 83.8 ± 18.9 0.161

General health 74.1 ± 17.7 75.6 ± 16.0 72.8 ± 16.3 0.446

Vitality 67.5 ± 21.2 70.8 ± 18.4 68.6 ± 20.3 0.325

Social functioning 81.0 ± 22.9 81.7 ± 21.6 80.7 ± 20.6 0.927

Role emotional 78.7 ± 36.0 80.4 ± 33.2 78.8 ± 36.0 0.902

Mental health 73.9 ± 19.7 75.2 ± 19.4 73.2 ± 21.1 0.735

Physical composite score 81.2 ± 14.1 82.3 ± 13.4 81.1 ± 13.7 0.730

Mental composite score 75.1 ± 17.8 76.7 ± 16.5 74.8 ± 17.4 0.614

Total score 80.0 ± 15.7 81.1 ± 14.8 79.7 ± 14.9 0.746

SD=Standard deviation; P=Value for ANOVA; *Significantly lower among students from enclaves vs. students from Serbia and North Kosovo.
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Kosovo B= -2.14, 95%CI: -2.82, -1.46, P=0.001; 
students from southern enclaves B= -2.43, 95%CI: 
-3.53, -1.33, P=0.001) (Table 4). In the non-im-
puted dataset of students from Serbia, higher grade 
point average was associated with better MCS (B= 
4.86, 95%CI: 1.83, 7.90, P=0.002) (Table 4). 

Discussion

Our study suggests that HRQoL of students studying 
in North Kosovo does not differ according to the re-
gion of students’ origin (Republic of Serbia vs. North 

Table 3. Factors Associated with the Sf-36 Physical Composite Score among Students according to Region of Origin

Variable

Region of origin

Serbia North Kosovo Southern enclaves

B (95% CI) P B (95% CI) P B (95% CI) P

Non-imputed set

Age 1.03 (-0.48, 2.55) 0.178 -2.40 (-5.19, 0.39) 0.088 -0.12 (-3.80, 3.55) 0.945

Gender (male vs. female) 0.82 (-4.88, 6.52) 0.775 1.88 (-6.33, 10.10) 0.640 -9.96 (-17.64, -2.28) 0.013

Living arrangements 
(dormitory vs. other) -0.03 (-6.01, 6.02) 0.992 3.27 (-9.88, 16.44) 0.612 -5.79 (-12.40, 0.82) 0.083

Household monthly income 0.61 (-2.23, 3.45) 0.670 -0.59 (-4.26, 3.08) 0.743 0.53 (-3.91, 4.96) 0.807

Type of school (medicine vs. other) -6.47 (-12.98, 0.2) 0.051 4.626 (-4.60, 13.85) 0.311 -0.53 (-7.56, 6.50) 0.877

Grade point average 2.28 (-0.90, 5.46) 0.157 -0.42 (-5.12, 4.29) 0.857 -1.83 (-9.44, 5.78) 0.623

Smoking (yes vs. no) -3.73 (-11.26, 3.80) 0.326 -6.40 (-16.00, 3.20) 0.182 -4.48 (-11.94, 2.98) 0.226

Alcohol intake (yes vs. no) 0.03 (-6.08, 6.14) 0.992 3.30 (-6.76, 13.35) 0.505 -1.80 (-15.46, 11.86) 0.787

Physical activity(yes vs. no) 2.33 (-5.61, 10.27) 0.560 -4.87 (-17.63, 7.90) 0.439 -4.18 (-12.54, 4.19) 0.311

Having chronic diseases (yes vs. no) -6.60 (-16.82, 3.62) 0.202 -0.41 (-14.42, 13.61) 0.952 -7.36 (-24.88, 10.15) 0.392

BDI score -1.00 (-1.59, -0.41) 0.001 -1.54 (-2.36, -0.73) 0.001 -1.17 (-2.22, -0.11) 0.032

Imputed dataset

Age -0.23 (-1.25,0.79) 0.662 -1.03 (-3.13, 1.07) 0.335 -0.70 (-3.99, 2.59) 0.676

Gender (male vs. female) 0.26 (-3.67, 4.20) 0.895 0.31 (-5.65, 6.28) 0.918 -2.37 (-9.67, 4.92) 0.523

Living arrangements 
(dormitory vs. other) 1.93 (-2.39, 6.25) 0.381 1.16 (-7.35, 9.67) 0.789 -1.03 (-8.04, 5.99) 0.774

Household monthly income 0.07 (-2.02, 2.15) 0.949 -0.57 (-3.69, 2.53) 0.715 -1.05 (-5.15, 3.05) 0.613

Type of school (medicine vs. other) -3.27 (-7.68, 1.13) 0.145 4.11 (-2.11, 10.34) 0.195 -1.15 (-8.75, 6.46) 0.766

Grade point average 1.43 (-0.89, 3.75) 0.227 -1.94 (-5.57, 1.70) 0.296 -1.96 (-8.23, 4.30) 0.537

Smoking (yes vs. no) -0.60 (-5.44, 4.25) 0.809 -0.46 (-7.15, 6.22) 0.892 -2.23 (-10.25, 5.79) 0.585

Alcohol intake (yes vs. no) -0.66 (-4.64, 3.32) 0.745 1.37 (-6.04, 8.79) 0.716 -0.10 (-10.57, 10.37) 0.984

Physical activity (yes vs. no) 1.46 (-4.53, 7.46) 0.631 -3.32 (-13.65, 7.02) 0.527 -0.11 (-8.40, 8.18) 0.979

Having chronic diseases (yes vs. no) -5.24 (-11.75, 1.27) 0.115 -4.18 (-14.81, 6.44) 0.438 -0.51 (-16.04, 15.03) 0.949

BDI score -1.05 (-1.44, -0.66) 0.001 -1.35 (-1.99, -0.71) 0.001 -1.45 (-2.57, -0.33) 0.012

BDI=Beck Depression Inventory; B=Unstandardized coefficient; CI=Confidence interval; P=Probability.

Kosovo vs. southern enclaves). Our hypothesis was, 
thus, rejected. This study found that the university 
student population is overall healthy, fit and resilient 
despite the fact that they are studying in a region with 
the ongoing ethnic tensions and unstable political sit-
uation. It is probable that students from the southern 
enclaves have stronger social ties compared with their 
peers in the northern Kosovo province. Also, their 
mobility is not restricted in Kosovska Mitrovica com-
pared to their life at home in the enclaves. Moreover, 
during studies, it is expected that they participate in 
social events, which likely contribute to their well-
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Table 4. Factors Associated with the Sf-36 Mental Composite Score among Students according to Region of Origin

Variable

Region of origin

Serbia North Kosovo Southern enclaves

B (95% CI) P B (95% CI) P B (95% CI) P

Non-imputed set

Age 0.90 (-0.54, 2.35) 0.217 -1.38 (-4.83, 2.08) 0.419 0.31 (-4.81, 5.42) 0.902

Gender (male vs. female) 1.21 (-4.23, 6.66) 0.658 -0.12 (-10.30, 10.06) 0.981 -10.32 (-21.01, 0.38) 0.058

Living arrangements 
(dormitory vs. other) 0.30 (-5.49, 6.09) 0.919 7.89 (-8.41, 24.20) 0.328 -8.33 (-17.55, 0.87) 0.074

Household monthly income -0.141 (-2.86, 2.58) 0.918 2.02 (-2.52, 6.57) 0.367 0.06 (-6.12, 6.24) 0.984

Type of school (medicine vs. other) -3.91 (-10.12, 2.31) 0.214 6.65 (-4.77, 18.08) 0.241 -4.83 (-14.62, 4.97) 0.317

Grade point average 4.86 (1.83, 7.90) 0.002 -2.66 (-8.50, 3.17) 0.355 1.83 (-8.76, 12.43) 0.723

Smoking (yes vs. no) -4.45 (-11.65, 2.75) 0.221 -5.84 (-17.74, 6.05) 0.321 0.47 (-9.93, 10.86) 0.926

Alcohol intake (yes vs. no) -0.39 (-6.22, 5.45) 0.895 -7.48 (-19.93, 4.98) 0.227 8.71 (-10.32, 27.73) 0.352

Physical activity (yes vs. no) 6.22 (-1.37, 13.81) 0.107 -1.40 (-17.21, 14.42) 0.857 -3.73 (-15.38, 7.92) 0.513

Having chronic diseases (yes vs. no) -7.84 (-17.61, 1.93) 0.114 9.04 (-8.32, 26.41) 0.293 1.74 (-22.66, 26.13) 0.884

BDI score -1.47 (-2.03, -0.91) 0.001 -2.30 (-3.30, -1.29) 0.001 -2.65 (-4.12, -1.17) 0.001

Imputed dataset

Age -0.57 (-1.78, 0.65) 0.359 -0.88 (-3.23, 1.47) 0.461 -0.34 (-3.92, 3.24) 0.853

Gender (male vs. female) 1.58 (-3.08, 6.25) 0.506 -1.94 (-8.50, 4.62) 0.561 -4.63 (-12.33, 3.06) 0.238

Living arrangements (dormitory vs. 
other) 2.89 (-1.97, 7.75) 0.244 3.33 (-5.74, 12.40) 0.471 -4.00 (-11.48, 3.48) 0.294

Household monthly income -0.23 (-2.71, 2.25) 0.855 0.91 (-2.35, 4.17) 0.583 -0.69 (-5.37, 4.00) 0.772

Type of school (medicine vs. other) -2.06 (-7.04, 2.91) 0.416 4.12 (-2.91, 11.14) 0.250 -4.50 (-12.39, 3.39) 0.263

Grade point average 1.68 (-1.08, 4.47) 0.235 -2.55 (-6.50, 1.40) 0.206 0.13 (-6.04, 6.29) 0.968

Smoking (yes vs. no) -0.56 (-6.34, 5.21) 0.848 -0.75 (-8.15, 6.66) 0.843 1.58 (-7.00, 10.17) 0.717

Alcohol intake (yes vs. no) -1.55 (-6.46, 3.35) 0.535 -3.81 (-12.38, 4.75) 0.381 1.72 (-9.79, 13.23) 0.768

Physical activity (yes vs. no) 2.67 (-4.17, 9.51) 0.443 -1.64 (-13.48, 10.20) 0.784 -2.12 (-10.69, 6.44) 0.626

Having chronic diseases (yes vs. no) -1.99 (-9.76, 5.79) 0.616 2.41 (-8.31, 13.14) 0.658 -1.16 (-16.48, 14.17) 0.882

BDI score -1.59 (-2.07, -1.11) 0.001 -2.14 (-2.82, -1.46) 0.001 -2.43 (-3.53, -1.33) 0.001

BDI=Beck Depression Inventory; B=Unstandardized coefficient; CI=confidence interval; P=Pprobability. 

being, feelings of freedom, independence and eman-
cipation. Costs of living, such as rent, electricity, wa-
ter and transportation, as well as personal expenses, 
are considerably lower in North Kosovo compared 
to those in the Republic of Serbia, which probably 
results in perception of higher level of comfort. All 
of these features combined could have influenced the 
stability and balance of daily life among students in 
North Kosovo.  

In terms of physical and mental health, as mea-
sured by the PCS and MCS, our findings are con-
sistent with those observed among students in the 

Republic of Serbia (6) as well as worldwide (21, 
22). Higher scores for domains of physical health 
reported by the students in our study suggest that 
they were largely active, had enough energy and 
good working capacity. Also, the students did not 
report any particular discomfort. Physical Com-
posite Score, however, was on average higher than 
Mental Composite Score. In particular, the lowest 
reported score was observed in the domain of Vi-
tality, which contributes to the MCS. Low scores 
in the domain of Vitality have been closely linked 
to poor stress management among university stu-
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dents (23). Overall, lower Mental Composite Score 
among University students suggests a lack of posi-
tive feelings about future, life satisfaction, meaning 
and hope, highlighting that the stress management 
at this period of life should be prioritized and pro-
moted in order to support students’ mental well-
being. 

Our research indicates that scores in some do-
mains of the SF-36, such as Bodily Pain, General 
Health, Social Functioning and Mental Health, dif-
fer between males and females, with poorer scores 
observed among the females. These findings are in 
line with those previously observed (24, 25). Over-
all, females seem to report more health problems 
compared with males. For example, headaches, 
back pain or neck/shoulder pain are more frequent-
ly reported by females (24). Females also appear to 
perceive greater psychological burden, because fa-
tigue, depression and anxiety are more frequently 
reported among females compared to males (25). 
A previous study suggested that female students use 
health care services more often (25). The observed 
differences between males and females in our study 
could be explained by different social roles. In pa-
triarchal societies, such as the northern Kosovo 
province, females are expected to take on the do-
mestic work in the household. This, along with the 
academic demands, can put additional pressure on 
women, who expectedly try to balance their pre-
sumed social role and their personal endeavors, 
such as obtaining a graduate degree. 

Consistent with the previous report among stu-
dents in the Republic of Serbia (6), medical students 
generally had lower scores in all domains of the SF-
36 compared to students from other schools. Sev-
eral studies suggested that medical students endure 
higher levels of stress (26), burnout (9), anxiety 
and depression (27) due to the demanding working 
hours and competitive academic environment. The 
classes in health sciences may also include night-
shifts, which interfere with circadian functioning, 
particularly when people are not routinely practic-
ing work in shifts. The extent of curricula, which 
is expectedly larger than in other branches, may 
play a role in rising anxiety, especially during exam 

sessions. These factors can potentially explain why 
students in health sciences perceive their HRQoL 
as worse compared to students in other branches. 

The analysis of the HRQoL according to liv-
ing arrangement showed that students who lived 
at home (with parents) had better Physical Com-
posite Score compared to students who lived alone 
in rented apartments or in other places (with any 
family, bed-and-board, hotel), which has also been 
observed in Iran (28). This may be because the stu-
dents who live with their parents might have more 
time to pursue extra-curricular activities, as parents 
typically tend to take care of daily duties in the 
household. Interestingly, students from the Repub-
lic of Serbia who lived at home with parents had 
better Mental Composite Score (6). By contrast, 
some studies worldwide reported that students 
living with their parents had lower self-perceived 
health (30). These contrasting results may be re-
lated to cultural differences, as in some cultures, 
people function better in close-knit communities 
where adult children who live with their parents are 
not assigned as many duties in the household, com-
pared to when adults run their own households.

Higher BDI was consistently associated with 
poorer physical and mental health among students 
studying in the northern Kosovo province. Previous 
studies indicated that, overall, depression accounts 
for one of the most common health problems 
among college students (22, 27). Presence of de-
pressive symptoms has been observed as a mediator 
between smoking and poorer HRQoL (20). Pres-
ence of depression among students may also con-
tribute to other behaviors that might be detrimen-
tal for physical and mental health such as smoking, 
particularly in conflict settings (30). Screening for 
depression as a part of students’ compulsory health 
checks could be helpful in early detection of de-
pressive symptoms. 

This study has some limitations. Information 
bias should be considered because data on smok-
ing, alcohol consumption and physical activity 
were self-reported. Also, a considerable proportion 
of students (38.5%) did not report their region of 
origin. Because of the complex socio-political cir-
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cumstances, some students feel reluctant to report 
their region of origin, regardless of anonymity of 
research. Although we remedied this issue by using 
the procedure of multiple imputation, we cannot 
be entirely certain that the imputed dataset reflect 
the actual distribution of students’ region of origin. 
Due to the cross-sectional study design, causality 
inference is limited. Therefore, the associations ob-
served in our study should be carefully interpreted.

Conclusion

In conclusion, the results of our study suggest that 
the HRQOL among Serbian students who study 
in North Kosovo does not differ according to the 
region of origin. Worse depressive symptoms were 
consistently associated with poorer physical and 
mental health among students from Serbia, North 
Kosovo and southern enclaves. Bearing in mind the 
aforementioned findings, students’ health care ser-
vices should focus on prevention, early recognition 
and treatment of depression. Screening for depres-
sion in student health care service might be a good 
approach to detect depressive symptoms early on.
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Supplemental Material

Fig. S1. Directed Acyclic Graph (DAG): Relationship between the Variables, Moderators and Mediators of the Association 
between Depression and Health-related Quality of Life among Students.

Table S1. Gender-specific Mean Scores of the Sf-36 Scales

Scales of SF-36
Both genders Male Female

P value
Mean ± SD Mean ± SD Mean ± SD

Physical functioning 92.8 ± 17.7 93.9 ± 16.3 91.9 ± 18.7 0.067

Role physical 85.9 ± 26.2 84.7 ± 26.9 87.0 ± 25.5 0.237

Pain 85.8 ± 17.8 88.0 ± 17.4 83.8 ± 17.9 0.002

General health 74.4 ± 17.0 77.1 ± 16.8 72.0 ± 16.9 0.001

Vitality 68.8 ± 20.3 70.6 ± 19.6 67.2 ± 20.7 0.075

Social functioning 81.3 ± 22.2 83.3 ± 22.3 79.6 ± 22.0 0.014

Role emotional 79.2 ± 35.2 81.8 ± 33.2 77.1 ± 36.7 0.148

Mental health 74.2 ± 19.8 76.3 ± 18.9 72.4 ± 20.4 0.022

Physical composite score 81.5 ± 13.6 82.9 ± 13.3 80.4 ± 13.8 0.016

Mental composite score 75.6 ± 17.3 77.8 ± 16.7 73.7 ± 17.6 0.005

Total score 80.3 ± 15.2 82.0 ± 14.9 78.9 ± 15.3 0.007

*Standard deviation; P-value for ANOVA.  
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Table S2. Scores of the Sf-36 Scales according to Current Living Arrangement

Scales of SF-36
Home (with parents) Student’s dormitory Alone (in rented apartment) Other (with relatives,  

bed-and-board, hotel) P value
Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Physical functioning 93.3 ± 17.2 92.7± 18.3 92.9 ± 17.1 89.3 ± 21.5 0.597

Role physical 90.4 ± 21.3 87.3 ± 24.8 82.1 ± 29.6 71.7 ±33.9 0.002†

Pain 88.2 ± 16.6 87.4 ± 16.4 83.0  ± 19.3 73.5 ±19.3 0.002‡

General health 76.2 ± 15.4 75.6 ± 16.9 72.7 ± 17.9 62.0 ±16.6 0.008‡

Vitality 71.0 ± 20.4 70.5 ± 19.5 65.9 ± 19.9 58.0 ±26.3 0.009§

Social functioning 82.9 ± 20.9 81.2 ± 21.9 80.9 ± 23.0 73.3 ±28.3 0.609

Role emotional 81.7  ± 33.1 81.0 ± 34.9 76.9 ± 36.5 62.2 ±39.6 0.100

Mental health 75.3 ± 20.6 75.6 ± 18.8 72.4 ± 19.9 67.7 ±21.8 0.185

Physical composite score 83.8 ± 11.5 82.7 ± 13.1 79.3 ± 14.7 70.9 ±18.1 0.001∥

Mental composite score 77.4 ± 16.7 76.8 ± 16.6 73.7 ± 17.8 64.7 ±21.6 0.028¶

Total score 82.4 ± 13.7 81.4 ± 14.6 78.3 ± 16.1 69.7 ±19.7 0.007¶

*Standard deviation; P-value for ANOVA; †Home vs. rented apartments and other; ‡Home and dormitory vs. Other; §Home vs. rented apartment; 
∥Home vs. rented apartment and Other as well as dormitory vs. Other; ¶Home vs. Other. 

Table S3. Scores of the Sf-36 Scales according to Type of Faculty

Scales of SF-36
Social sciences and 
humanities Health sciences Natural sciences and 

mathematics

Technology and
Engineering
sciences P value

Mean ± SD* Mean ±SD* Mean ± SD* Mean ± SD*

Physical functioning 88.1 ± 24.2 95.0 ± 12.8 95.0 ± 7.6 93.8 ± 15.4 0.129

Role physical 87.6 ± 26.8 85.0 ± 26.7 78.6 ± 35.2 86.8 ± 23.0 0.333

Pain 86.4 ± 17.4 83.6 ± 18.9 84.3 ± 16.0 89.6 ± 15.5 0.025†

General health 73.6 ± 16.2 72.8 ± 17.5 72.9 ± 21.0 78.9 ± 15.7 0.006‡

Vitality 70.1 ± 20.9 65.1 ± 20.6 72.5 ± 14.4 74.2 ± 18.0 0.001§

Social functioning 78.8 ± 22.7 81.6 ± 23.6 83.9 ± 15.8 83.4 ± 19.1 0.374

Role emotional 82.1 ± 33.2 76.1 ± 38.0 81.0 ± 31.2 82.1 ± 31.5 0.517

Mental health 72.2 ± 19.8 72.2 ± 19.8 84.0 ± 13.1 79.6 ± 16.5 0.001‡

Physical composite score 81.2 ± 14.7 80.3 ± 14.0 80.6 ± 15.2 84.6 ± 10.6 0.072

Mental composite score 75.3 ± 17.4 73.5 ± 18.5 78.8 ± 13.7 79.6 ± 14.5 0.054

Total score 79.9 ± 16.1 78.9 ± 16.0 81.5 ± 13.6 83.5 ± 12.0 0.188

*Standard deviation; P-value for ANOVA; †Health vs. Technology and engineering; ‡Health and Social sciences and humanities vs. Technology and 
engineering; §Health vs. Social sciences and humanities and Technology and engineering.
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