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Abstract
Background The migration of healthcare workers is attracting growing attention worldwide. Attitudes towards 
emigration develop over the years, and it is possible that, in addition to social factors, they are influenced by the 
characteristics of a person’s personality and the sense of belonging to the social environment. This study aimed to 
determine the tendencies of final-year medical students’ from Osijek, Croatia, towards emigration after graduation and 
after specialization, as well as their specialty preferences and to investigate whether introversion and ethnocentrism 
have an impact on attitudes toward leaving the country in search of employment elsewhere.

Methods A cross-sectional study was conducted among final-year (6th year) medical students from Osijek, Croatia, 
in two consecutive academic years – 2014/2015 and 2015/2016. Students completed a questionnaire about 
sociodemographic characteristics, academic and scientific performance, preferences about their future medical 
career, the medical specialty of choice, emigration tendencies after graduation and specialization, ethnocentrism and 
introversion.

Results There were 124 students who participated in the study (response rate: 96%). A quarter of participants 
agreed that they are likely or very likely to emigrate after graduation (25.0%) or after specialization (23.39%). Variables 
associated with the intention to emigrate were specialty preferences (students that prefer endocrinology and 
psychiatry had the highest emigration tendencies), academic year in which the participants were included (students 
included in 2014/2015 were more prone to emigrate after specialization, p = 0.060), prior involvement in scientific 
projects (students with experience in scientific projects expressed higher tendencies to emigrate after graduation, 
p = 0.023), and ethnocentrism (higher ethnocentrism was associated with a lower tendency towards emigration after 
specialization, Spearman’s rho = -0.191).
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Background
The migration of healthcare workers is attracting grow-
ing attention worldwide [1]. Trained healthcare profes-
sionals, which are in demand worldwide, migrate looking 
for better standards of living and quality of life, finan-
cially more rewarding jobs, access to advanced technol-
ogy and more stable political conditions. People tend to 
migrate from developing to developed countries, which 
can devastate health systems in developing countries [2]. 
The World Health Organization (WHO) recognizes such 
migration as a cause of the uneven distribution of the 
global health workforce, which may lead to even greater 
inequalities in healthcare availability [3].

Recent trends in the international migration of physi-
cians show that the United States of America (USA) is 
their main destination country, followed by the United 
Kingdom and Germany [4]. Since Croatia joined the 
European Union (EU) in June 2013, many medical profes-
sionals have emigrated from Croatia to more developed 
countries, with more physicians emigrating each year. 
Most Croatian physicians migrated to Germany, Slove-
nia, the United Kingdom (UK), Ireland and Switzerland 
[5]. Studies have shown that about 140 physicians leave 
Croatia annually [6], making Croatia one of the three EU 
countries from which most physicians emigrate [5].

Furthermore, a study among Croatian students from 
2014 indicated that as many as 35% of students wanted 
to emigrate after Croatia joined the EU, expressing readi-
ness to work and live abroad permanently. Most of the 
surveyed students wanted to move to Germany (40%), 
the USA and Canada (17%), and the UK (11%) [7].

In a study conducted among medical students in Croa-
tia, the most common reasons for wanting emigration 
were higher earnings, secure work, better health system 
organization, more opportunities for career advance-
ment, and greater respect for medical personnel in soci-
ety [8].

One study has shown that healthcare workers who 
reported a tendency to emigrate were mostly men, 
young, not married, and more educated [9], while the 
other revealed a correlation between the tendency to 
permanently work out of their country and being abroad 
before for a study purpose or having a relative or friend 

abroad [10]. In addition, another study found a negative 
correlation between interest in leaving their county for 
work and wanting to pursue a surgical career [11].

Attitudes towards emigration develop over the years, 
and it is possible that, in addition to social factors, they 
are influenced by the characteristics of a person’s per-
sonality and the sense of belonging to the social envi-
ronment. Ethnocentrism can be used as a measure of a 
feeling of belonging to the social environment. The term 
ethnocentrism was first introduced by Sumner in 1906, 
defining it as an understanding of the world in which an 
individual puts their group at the center of everything 
while evaluating all other groups in relation to it [12].

Ethnocentrism is defined within the framework of two 
terms: “ingroup” - a social group in which an individual 
feels like a member of it, and “outgroup” - the rest of the 
social environment with which the individual cannot 
identify [13]. Ethnocentric behavior is based on specific 
ties within the group, such as language, accent, physical 
features, and religion, and has a highly developed terri-
torial component [14]. Since, to the authors’ knowledge, 
this concept was not previously analyzed in the context 
of migration, and since it intuitively seems to lead in the 
direction of a lower tendency to migrate, we decided to 
analyze the impact of ethnocentrism on the tendency to 
migrate.

Another potential variable that can play a role in the 
decision on the choice of future profession, as well as the 
place of residence, is the introversion of the respondent. 
The first concept of introversion and extraversion was 
introduced by Jung in 1921, characterizing them as two 
main personality types [15]. He described introversion as 
an orientation towards inner experience and a tendency 
towards introspective cognitive activity. In later concep-
tualization attempts, introverts were described as per-
sons preoccupied with inner ideas and feelings [16] and 
prone to social withdrawal [17]. Eysenck describes intro-
verts as calm, serious, passive and pessimistic people, 
who have few close friends, plan ahead, are not irritable 
and value ethical principles [18]. Previous research has 
shown that extraversion is positively associated with the 
tendency to migrate since extraverted persons have an 

Conclusion Our finding that a quarter of final-year medical students from the Faculty of Medicine Osijek were 
considering emigrating from Croatia in search of employment elsewhere after graduation or specialization is not 
as high as in previous Croatian studies or studies conducted in other European countries. Even though these data 
may be encouraging, considering the lack of physicians in Croatia, interventions are needed to prevent permanent 
emigration to protect the future functioning of the Croatian health system. Furthermore, our study did not find 
significant associations between levels of introversion and ethnocentrism and tendency to emigrate from Croatia. It 
seems that the phenomenon covering the emigration of students is more complex and influenced by many other 
factors which were not included in our study.
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easier time making interpersonal connections in a new 
environment [19].

Since brain drain can profoundly affect the region, we 
also aimed to assess academic success by self-reported 
grade point average (GPA), previous involvement in sci-
entific research, whether the students failed a year of 
study and its relation to the tendency to emigrate. Pre-
vious research showed no association between academic 
success and the tendency to migrate [8].

Since involvement in scientific research often implies 
international cooperation and having contacts in other 
countries [20], we hypothesized that the students who 
participated in scientific research would have a higher 
tendency for emigration.

Studies regarding emigration tendencies are highly 
relevant for Croatia because of its very high emigration 
flows. Emigration has particularly intensified after Croa-
tia joined the EU. Analysis of immigration data from the 
national statistical offices of the core EU countries indi-
cated that 230 thousand people left Croatia between 
2013 and 2016 [21]. Eastern Croatia, whose largest city 
is Osijek, is an economically less developed region in 
Croatia and one of the Croatian regions with a ratio of 
migrants to a domestic population close to or above 
1% [21]. Thus, this region warrants further emigration-
related studies.

This study aimed to determine the tendencies of final-
year medical students’ from Osijek, Croatia, towards 
emigration after graduation and after specialization, 
as well as their specialty preferences and to investigate 
whether introversion and ethnocentrism have an impact 
on attitudes toward permanently leaving the country in 
search of employment elsewhere after graduation and 
after specialization.

Methods
Study design
This was a cross-sectional study.

Participants
The study included two generations of final-year (6th 
year) medical students from the Faculty of Medicine 
Osijek. The study was conducted during two consecutive 
academic years, 2014/2015 and 2015/2016, and each was 
conducted during the last months of the academic year, 
May and June 2015 and 2016.

Ethics
The study was approved by the Ethics Committee of the 
Faculty of Medicine Osijek, and all participants gave 
written informed consent. All methods were carried out 
in accordance with relevant guidelines and regulations.

Questionnaire
The students were given a self-administered anonymous 
paper-based questionnaire consisting of two parts. Full 
text of the questionnaire can be found in Supplemen-
tary file 1. The first part included eight questions about 
the participants’ sociodemographic characteristics: age, 
sex, year of study, self-reported GPA (in Croatia, the 
GPAs are on a scale 1.00–5.00, where grade 1 is a fail, and 
grades 2–5 are passing grades), whether they failed a year 
of study, whether they participated in scientific research, 
preferences about their future career in medicine and 
their medical specialty of choice.

The second part of the questionnaire included ques-
tions about emigration tendencies after graduation and 
specialization (questions 9 and 10) and validated scales 
for determining levels of ethnocentrism (questions 
11–32) and introversion (questions 33–50). Questions 
about emigration tendencies were formulated as positive 
sentences (“I am very likely to emigrate after graduation.” 
and “I am very likely to emigrate after specialization.”) 
after which the participants rated their level of agree-
ment to statements on a 5-point Likert scale as follows: 
“Strongly Disagree” “Disagree”, “Neither Disagree nor 
Agree”, “Agree” and “Strongly Agree”.

McCroskey introversion scale by McCroskey and Rich-
mond was used to determine the participants’ personal-
ity types [22]. On 18 items, participants rated their level 
of agreement to statements on a 5-point Likert scale, 
where “Strongly Disagree” “Disagree”, “Neither Disagree 
nor Agree”, “Agree” and “Strongly Agree” represent the 
options that were coded 1 through 5, respectively. Ques-
tionnaire results were calculated by the accumulation 
score’s formula that should be in the range of 12 to 60. On 
that account, scores 12–24 represent highly extraverted; 
scores 25–35 are categorized as moderate extraversion, 
37–48 as moderate introversion and 49–60 are classified 
as high introversion. Example items from the scale are 
„Do you like to have many social engagements?“ and „Do 
you usually take the initiative in making new friends?“.

Ethnocentrism was assessed using the Revised Eth-
nocentrism Scale [23]. Respondents needed to note the 
degree to which they agree or disagree with each item 
using the following five point scale: Strongly Disagree = 1; 
Disagree = 1; Neutral = 3; Agree = 4; Strongly Agree = 5. 
Questions 15, 18 and 20 were reverse-scored, and ques-
tions 14, 17, 23, 26, 27, 28 and 30 were dropped, as sug-
gested by the author of the original instrument [23]. 
Based on the 15 measurement items, the score range was 
15 to 75, with a mid-point of 45. The higher the score is, 
the higher the ethnocentrism is. Example items from the 
scale are „Most other cultures are backward compared to 
my culture.“ and „Most people would be happier if they 
lived like people in my culture.“.
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Statistical analysis
The distribution normality of numerical variables was 
tested by Kolmogorov-Smirnov and Shapiro-Wilks test. 
Non-parametrical tests were used due to the non-normal 
distribution of all scalar variables. Numerical data were 
presented as medians and interquartile ranges (IQR), 
or as means and standard deviations (SD). Categoric 
variables were presented by relative and absolute fre-
quencies. Mann-Whitney U-test was used to assess the 
differences between the two groups of students based 
on the academic year in which the participants were 
included (2014/2015 and 2015/2016). Chi-square test 
was used to assess the difference among ratios between 
independent samples, whereas Spearman’s ρ was used to 
assess correlations among variables. Data analysis was 
performed using an IBM SPSS Statistics version 16.0 for 
Windows. P-values less than 0.05 were considered statis-
tically significant.

Raw data
Raw data collected within the study are provided in Sup-
plementary file 2.

Results
A total of 124 final-year medical students were included 
in the study, of which 34 (27%) were men. In the 
2014/2015 academic year, 60 students were enrolled for 
the final year and in the 2015/2016 academic year, 69 stu-
dents were enrolled for the final year, so the response rate 
was 96%. Of the total number of participants, 61 (49%) 
were tested in the 2014/2015 academic year, and 63 (51%) 
in the 2015/2016 academic year. The mean age of the par-
ticipants was 24.14 ± 1.074 (range 23–30).

Most students indicated they would prefer a career 
in clinical medicine (94%) (Table  1). The most popular 
specializations were Pediatrics and Internal medicine 
(11% each), followed by Otorhinolaryngology, Surgery, 
and Anesthesiology (7% each). The mean GPA was 4.13 
(0.379).

The tendency toward emigration after graduation 
was expressed by 31 (25%) students, while 29 (24%) of 

them indicated they would emigrate after specialization 
(Table  2). In our sample, students that prefer endocri-
nology and psychiatry as their specialty had the highest 
median scores on the questions pertaining to emigration 
tendency (Table 3).

The mean score (SD) for ethnocentrism was 32.58 
(6.129), and the median score (IQR) of the introversion 
scale was 41 (36–44). Higher ethnocentrism was associ-
ated with a lower tendency towards emigration after spe-
cialization (Table 4).

No differences were observed in the tendency to emi-
grate after graduation (Mann Whitney test, z=-0.029, 
p = 0.977) or specialization (Mann Whitney test, 
z=-0.305, p = 0.760) between students who did and did 
not fail a study year.

Significant differences between generations were 
observed regarding the tendencies to emigrate after spe-
cialization (Mann Whitney test, z=-2.773, p = 0.006); stu-
dents enrolled for the final study year in the 2014/2015 
academic year were more prone to emigrate. Medians 
and IQRs of the two groups were 3 [2–4] vs. 3 [2, 3], 
respectively. No differences were observed in the ten-
dency to emigrate after graduation (Mann Whitney test, 
z=-1.882, p = 0.060) between the two generations.

No sex-related differences in the tendency to emigrate 
were observed, either after graduation (Mann Whitney 
test, z=-1.165, p = 0.244), or after specialization (Mann 
Whitney test, z=-0.607, p = 0.544).

Students that participated in scientific projects dur-
ing their medical education expressed a higher tendency 
towards emigrating after graduation than students who 

Table 1 Academic characteristics of included students (N = 124)
n (%)

Failed a year

Yes 24 (19)

No 100 (81)

Participated in a scientific project

Yes 39 (31)

No 85 (69)

Area of medical interest

Basic medical sciences 2 (2)

Clinical medicine 117 (94)

Public health 5 (4)

Table 2 Tendencies towards emigration of final-year medical 
students and the differences between the two tested 
generations (N = 124)

n (%)
All 
students

2014/2015
academic 
year

2015/2016
academic 
year

Chi 
Square 
(p 
value)

I am very likely to emigrate after graduation.

Strongly 
Disagree

24 (19) 7 (11) 17 (27) 8.028 
(0.091)

Disagree 27 (22) 14 (23) 13 (21)

Neutral 42 (34) 23 (38) 19 (30)

Agree 19 (15) 8 (13) 11 (17)

Strongly 
Agree

12 (10) 9 (15) 3 (5)

I am very likely to emigrate after specialization.

Strongly 
Disagree

18 (14) 5 (8) 13 (20) 13.238 
(0.010)

Disagree 33 (27) 16 (26) 17 (27)

Neutral 44 (35) 19 (31) 25 (40)

Agree 17 (14) 10 (17) 7 (11)

Strongly 
Agree

12 (10) 11 (18) 1 (2)
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did not participate in scientific projects (Mann Whitney 
test, z=-2.268, p = 0.023), medians and IQRs 3 [2–4] and 
3 (1.5-3), respectively. No differences were observed in 
the tendency to emigrate after specialization regarding 
participation in scientific projects (Mann Whitney test, 
z=-1.244, p = 0.213).

Discussion
In our study, a quarter of final-year medical students 
from the Faculty of Medicine Osijek, Croatia, agreed that 
they are very likely to emigrate after graduation or after 
specialization. Variables associated with the tendency to 

emigrate were prior involvement in scientific projects, 
GPA and ethnocentrism, and differences in the median 
tendency to migrate were observed between students of 
different specialty preference.

The percentage of students who considered leaving the 
country in search of employment abroad in our study 
differs from a study conducted in 2013, which included 
final-year medical students from all four medical schools 
in Croatia (in Zagreb, Rijeka, Split, and Osijek). Among 
260 participants included in the 2013 study, 90 (35%) 
indicated the tendency to emigrate [7]. Moreover, the 
percentage of students from our study who expressed 
a wish to seek employment abroad is not as high as in 
other European countries. For example, 62.1% of Polish 
students indicated having a plan to seek employment 
abroad after graduation [1].

Regarding the standards of care, it is noteworthy that 
in Croatia, these standards are generally lower compared 
to EU averages. Croatia had 344 physicians per 100 000 
inhabitants in 2018. Since the EU average is 382 physi-
cians per 100 000 inhabitants, Croatian numbers are 
below the EU average. Also, the number of general prac-
titioners per 100 000 inhabitants (57 in 2019) in Croatia 
was below the EU average (78 in 2013) and physicians in 
Croatia are needed particularly in primary care [24].

Given that Croatia already lacks physicians, with the 
number of physicians below the EU average, the per-
centage of students with a tendency to emigrate should 
be perceived as worrisome. This is particularly alarm-
ing considering the projection of the Croatian Medi-
cal Chamber stating that Croatia will lose a third of its 
physicians due to emigration and retirement by 2025 [6]
as well as increasing needs for healthcare services due to 
extended life expectancy. Thus, raising awareness of the 
importance of attracting healthcare workers to stay in the 
homeland is crucial.

Table 3 Specialty preferences and median scores of the 
questions pertaining to emigration

n (%) Median (IQR)
Specialty Emigra-

tion after 
graduation

Emigration 
after spe-
cialization

Anesthesiology 9 (7.4) 3 (1.5–4.5) 3 (1.5-4)

Cardiology 5 (4.1) 3 (1.5-4) 2 (1.5-4)

Cardiothoracic Surgery 3 (2.5) 3 (2) 3 (2)

Child and Adoles-
cent Psychiatry and 
Psychotherapy

1 (0.8) 3 3

Clinical Genetics 1 (0.8) 5 5

Dermatology and 
Venereology

2 (1.6) 2.5 (2) 2.5 (2)

Endocrinology 2 (1.6) 4 (3) 4 (3)

Gastroenterology 4 (3.3) 2.5 (1.25–4.5) 2.5 (1.25–4.5)

Gynecology and 
Obstetrics

3 (2.5) 2 (1) 2 (1)

Infectious Diseases 2 (1.6) 3 (2) 3 (2)

Internal Medicine 14 (11.5) 3 (1.75-4) 3 (2-4.25)

Medical Microbiology 1 (0.8) 3 4

Nephrology 3 (2.5) 3 (1) 3 (2)

Neurology 7 (5.7) 3 (2–4) 3 (2–3)

Neurosurgery 1 (0.8) 3 3

Occupational Medicine 3 (2.5) 3 (1) 3 (1)

Ophthalmology 6 (4.9) 3 (2.75–4.25) 3 (2.75–4.25)

Oro-Maxillo-Facial 
Surgery

2 (1.6) 1.5 (1) 2 (2)

Orthopedics 3 (2.5) 2 (1) 2 (1)

Otorhinolaryngology 9 (7.4) 2 (1–3) 2 (1–3)

Pediatrics 14 (11.5) 2 (1–4) 3 (1–3)

Pathology 1 (0.8) 1 1

Physical Medicine and 
Rehabilitation

2 (1.6) 2.5 (2) 2.5 (2)

Plastic, Reconstructive 
and Aesthetic Surgery

1 (0.8) 3 3

Pneumology 1 (0.8) 3 3

Psychiatry 5 (4.1) 4 (2-4.5) 4 (2.5–4.5)

Public Health Medicine 4 (3.3) 3 (1.5–3.75) 3.5 (2.25-4)

Radiology 4 (3.3) 2.25 (3-4.5) 2.25 (3-4.5)

Surgery 9 (7.4) 3 (2-4.5) 3 (1.5-3)
Acronym: IQR = interquartile range

Table 4 Correlations between the GPA, Introversion and 
Ethnocentrism scores and the inclination towards emigration 
after graduation (Graduation) and after specialization 
(Specialization) (N = 124)

Graduation Specialization Introversion Ethno-
centrism

GPA 0.007 -0.037 0.004 0.070

Grad-
uation

0.686** 0.108 -0.135

Spe-
cializa-
tion

0.061 -0.191*

Intro-
ver-
sion

0.161

*p < 0.05, Spearman’s rho

**p < 0.01, Spearman’s rho
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Furthermore, our findings suggest that students who 
participated in scientific projects during their medi-
cal education had a stronger tendency to emigrate after 
graduation. We could not compare these results with 
others since we did not find such data in the literature. 
We can speculate that participation in scientific projects 
during medical education is associated with higher moti-
vation and ambition for collaborating with foreign col-
leagues to improve scientific accomplishments.

We found no significant association between levels of 
introversion and tendency to emigrate. To the best of 
our knowledge, this is the first study that investigated the 
link between introversion and tendency to emigrate after 
graduation or specialization among medical students. 
However, we found a study that investigated the associa-
tion between personality traits and migration intentions 
among university students in Germany [19]. Our findings 
are not in accordance with that study since they found a 
positive association between migration and extraversion, 
implying a negative correlation between introversion and 
migration intentions [19].

Likewise, a significant association between levels of 
ethnocentrism and a tendency toward emigration was 
not observed. To our best knowledge, this is also the first 
study to investigate the association between ethnocen-
trism and the tendency to emigrate.

In the larger context, it has to be mentioned that the 
migration of medical personnel also derives some bene-
fits to countries they leave behind, particularly in the case 
of temporary migration. In more advanced settings, phy-
sicians can acquire new skills, gain more experience and 
improve their research skills.

At the same time, retaining enough physicians for 
healthcare systems to function is very important. This 
is why the WHO Global Code of Practice on the Inter-
national Recruitment of Health Personnel in May 2010 
called for more ethical hiring of health workers to evade 
active recruitment in countries that already cope with an 
insufficient number of health care professionals [25].

Furthermore, countries that have invested in the edu-
cation of young health professionals experience a loss of 
financial resources when these people leave the coun-
try since highly educated personnel are one of the most 
expensive resources in any country. However, these 
countries are not at a loss only because of the investment 
in the health workers, but also due to the possible con-
tribution of those workers to the health system [2]. For 
instance, the total cost of educating one physician from 
primary school to university in Kenya is US$ 65,997; and 
for every physician who emigrates, a country suffers a 
loss of about US$ 517,931 worth of investment [26]. We 
were not able to find in the literature any comparable 
studies that were conducted in Croatia.

It is important to highlight that our study was con-
ducted at a very specific time point in the geopolitical 
EU history – shortly after Croatia joined the EU in June 
2013. Thus, our data provide insight into the emigration 
tendencies of medical students in a region that is eco-
nomically disadvantaged and highly affected by popula-
tion outflow, early after EU accession [21]. As such, our 
data will serve as a benchmark for future studies that can 
compare future data with ours.

Also, it should be highlighted that ethnocentrism is a 
concept rarely analyzed. While, this was limiting in the 
sense that making comparisons with other research was 
difficult, this is also an advantage of our study, as our 
findings contribute to a research field that was insuffi-
ciently explored.

Limitations of the study
It could be considered that with 124 students included, 
our study had a relatively small sample size. However, we 
had a response rate of 96%, thus adequately represent-
ing the population of medical students in Eastern Croa-
tia. The Faculty of Medicine Osijek is the only Medical 
School in Eastern Croatia. For this region, the results 
about the tendencies for emigration are crucial, as East-
ern Croatia is one of the areas of Croatia that is experi-
encing the highest levels of emigration.

Second, we compared two generations of students that 
are only one year apart from each other. This minimal age 
difference makes generational comparisons challenging 
to interpret. We included two consecutive generations 
to increase the sample size because the school in which 
we conducted the study is fairly small and enrolls a lim-
ited number of students per year. However, despite the 
minimal age differences, we also wanted to compare the 
two generations and see if the minimal age difference 
affects the tendency to migrate, hypothesizing that the 
younger generation would be more prone to migration. It 
is known that young people make up a part of the popu-
lation that is most likely to emigrate [27]. Since we found 
significant differences between the two consecutive gen-
erations, we believe that these results could be interesting 
to the readers, and useful for fostering further research. 
We were unable to find comparable studies in the lit-
erature to compare our results with those from other 
authors, but our study could motivate other research-
ers to explore how quickly intergenerational tendencies 
towards emigration change and why. We have added this 
now to the manuscript.

Third, the student population was predominantly 
women, with only 27% men participants. However, 
this should not be considered a limitation of the study 
because this is representative of the trend of so-called 
feminization of medicine, as the majority of students 
enrolled and graduated from medical studies in Croatia 
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are women [28]. Moreover, other variables should have 
been taken into account, such as Big-5, marital status, 
financial status, fluency in foreign languages, or previous 
student mobility.

The survey was conducted in 2015 and 2016. How-
ever, the results are relevant for the number of reasons. 
Firstly, the data presented are novel as we were unable 
to find a single other study that has explored ethnocen-
trism among medical students in Croatia. Furthermore, 
we were unable to find other studies in the literature 
that have investigated the link between introversion and 
tendency to emigrate after graduation or specialization 
among medical students. Also, we were unable to find a 
single other study in the literature that has investigated 
the association between ethnocentrism and the tendency 
to emigrate. Secondly, it has been posited that all research 
should be published [29]. Research is the advancement 
of knowledge and ideally, all research findings should 
be publicly available. Knowledge gained via research is a 
common good. Publication of research results is one of 
the prerequisites for verifying results and improving and 
increasing knowledge [29]. Thirdly, the topic that we have 
explored is an important topic for individual countries 
and health systems. It has been highlighted in the lit-
erature that the migration of medical professionals as a 
result of the expansion of the European Union is cause 
for concern, but that there is a significant lack of infor-
mation available about this phenomenon [30]. Our study 
fills part of this gap. Fourthly, our results will serve as a 
benchmark to show the status of the tendency to emi-
grate shortly after joining the EU. Newer research can 
take these results as a point of comparison, especially 
after Croatia joined the Schengen Area in January 2023 
and after the widespread protests of physicians related to 
their wages and work conditions that were organized in 
March 2023 in Croatia.

Conclusion
This study showed that almost one-fourth of final-year 
medical students from the Faculty of Medicine Osijek 
were considering emigrating from Croatia in search of 
employment elsewhere after graduation or specialization. 
These results are not as high as they were in previous 
Croatian studies or studies conducted in other European 
countries. Even though these data may be encouraging, 
considering the lack of physicians in Croatia, interven-
tions are needed to prevent permanent emigration to 
protect the future functioning of the Croatian health 
system.

Furthermore, our study did not find significant associa-
tions between levels of introversion and tendency to emi-
grate from Croatia, but we did find a significant negative 
association between the levels of ethnocentrism and will-
ingness to migrate after specialization. It seems that the 

phenomenon covering the emigration of students is more 
complex and influenced by many other factors which 
were not included in our study.

Further studies are needed to explore more factors 
associated with the migration tendencies of medical per-
sonnel. In future studies, it would be interesting to inves-
tigate what other personality traits (internal factors), such 
as other dimensions of the Big-5, marital and financial 
status, or patriotism, influence the decision to emigrate 
after graduation or specialization, as well as external fac-
tors such as public policies and strategies.
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SD Standard deviation.
UK United Kingdom.
USA United States of America.
WHO World Health Organization.

Abbreviations
EU  European Union
GPA   Grade point average 
IQR  Interquartile ranges
SD  Standard deviation
UK  United Kingdom
USA  United States of America
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-023-04611-8.

Supplementary Material 1

Supplementary Material 2

Author contributions
Study design: JM, MM, IMV; Data collection, analysis, and interpretation: 
JM, JJ, MĆ, MM, LP; Writing of the manuscript and revising the manuscript 
for intellectual content: JM, ZVĆ, JJ, MČ, LP, IMV, MM; Final approval of the 
manuscript: JM, ZVĆ, JJ, MČ, LP, IMV, MM.

Funding
No extramural funding.

Data Availability
Raw data collected and analyzed within this study are publicly available in 
Supplementary file 2.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee of the Faculty of Medicine 
Osijek, and all participants gave written informed consent. All methods were 
carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
None. The authors declare they have no competing interests.

https://doi.org/10.1186/s12909-023-04611-8
https://doi.org/10.1186/s12909-023-04611-8


Page 8 of 8Milić et al. BMC Medical Education          (2023) 23:632 

Author details
1Croatian Carmelite Province of St. Joseph, Zagreb, Croatia
2School of Medicine, University of Zagreb, Zagreb, Croatia
3Faculty of Medicine Osijek, Josip Juraj Strossmayer University of Osijek, 
Osijek, Croatia
4Faculty of Dental Medicine and Health Osijek, Josip Juraj Strossmayer 
University of Osijek, Osijek, Croatia
5University Hospital Dubrava, Zagreb, Croatia
6Center for Evidence-Based Medicine and Health Care, Catholic University 
of Croatia, Ilica 242, Zagreb 10000, Croatia

Received: 5 February 2023 / Accepted: 24 August 2023

References
1. Krayewski-Siuda K, Szromek A, Romaniuk P, Gericke CA, Szpak A, Kaczmarek K. 

Emigration preferences and plans among medical students in Poland. Hum 
Resour Health. 2012;10:8. https://doi.org/10.1186/1478-4491-10-8.

2. Dodani S, LaPorte RE. Brain drain from developing countries: how can brain 
drain be converted into wisdom gain? J R Soc Med. 2005;98(11):487–91. 
https://doi.org/10.1258/jrsm.98.11.487.

3. Hagopian A, Thompson MJ, Fordyce M, Johnson KE, Hart G. The migration 
of physicians from sub-saharan Africa to the United States of America: mea-
sures of the african brain drain. Hum Resour Health. 2004(17):2. https://doi.
org/10.1186/1478-4491-2-17.

4. OECD. Recent Trends in International Migration of doctors, nurses 
and medical students. Paris: OECD Publishing; 2019. https://doi.
org/10.1787/5571ef48-en.

5. Gruber E, Sarajlic Vukovic I, Musovic M, Moravek D, Starcevic B, Martic Biocina 
S, Knez R. Migration of croatian physicians in the global context. Med Flumin. 
2020;56(2):88–96. https://doi.org/10.21860/medflum2020_237296.

6. Jurić T. Medical Brain Drain from Southeastern Europe: using Digital Demog-
raphy to Forecast Health worker emigration. JMIRx Med. 2021;2(4):e30831. 
https://doi.org/10.2196/30831.

7. Kolčić I, Čikeš M, Boban K, Bućan J, Likić R, Ćurić G, Đogaš Z, Polašek O. Emi-
gration-related attitudes of the final year medical students in Croatia: a cross-
sectional study at the dawn of the EU accession. Cro Med J. 2014;55(5):452–8. 
https://doi.org/10.3325/cmj.2014.55.452.

8. Kolcić I, Polasek O, Mihalj H, Gombac E, Kraljević V, Kraljević I, Krakar G. 
Research involvement, specialty choice, and emigration preferences of final 
year medical students in croatia. Croat Med J. 2005;46(1):88–95.

9. Ferreira PL, Raposo V, Tavares AI, Correia T. Drivers for emigration among 
healthcare professionals: testing an analytical model in a primary health-
care setting. Health Policy. 2020;24(7):751–7. https://doi.org/10.1016/j.
healthpol.2020.04.009.

10. Santric-Milicevic MM, Terzic-Supic ZJ, Matejic BR, Vasic V, Ricketts IIITC. 
First-and fifth-year medical students’ intention for emigration and practice 
abroad: a case study of Serbia. Health Policy. 2014;118(2):173–83. https://doi.
org/10.1016/j.healthpol.2014.09.018.

11. Akl EA, Maroun N, Major S, Afif C, Abdo A, Choucair J, Sakr M, Li CK, Grant BJ, 
Schünemann HJ. Post-graduation migration intentions of students of leba-
nese medical schools: a survey study. BMC Public Health. 2008;8:191. https://
doi.org/10.1186/1471-2458-8-191.

12. Neuliep JW, Hintz SM, McCroskey JC. The influence of Ethnocentrism in Orga-
nizational Contexts: perceptions of interviewee and managerial attractive-
ness, credibility, and effectiveness. Commun Q. 2005;53(1):41–56. https://doi.
org/10.1080/0146337050005595.

13. Lantz G, Loeb S. Country of Origin and Ethnocentrism: an analysis of canadian 
and american preferences using Social Identity Theory. Adv Consum Res. 
1996;23:374–8.

14. Hammond RA, Axelrod R. The evolution of Ethnocentrism. J Confl Res. 
2006;50(6):926–36. https://doi.org/10.1177/0022002706293470.

15. Jung CG. Psychological types. San Diego, CA: Harcourt; 1921.
16. Cattell R. Description and measurment of personality. New York: World Book 

Company; 1969.
17. Good C. Dictionary of education. New York: McGraw-Hill Book Company; 

1959.
18. Eysenck H, Eysenck S. Manual of the Eysenck personality questionnaire 

revised. San Diego, CA: EdITS; 1994.
19. Fouarge D, Özer MN, Seegers P. Personality traits, migration intentions, and 

cultural distance. Pap Reg Sci. 2019;98(6):2425–54. https://doi.org/10.1111/
pirs.12468.

20. Puljak L, Vari SG. Significance of research networking for enhancing collabora-
tion and research productivity. Croat Med J. 2014;55(3):181–3.

21. Draženović I, Kunovac M, Pripužić D. Dynamics and determinants of emigra-
tion: the case of Croatia and the experience of new EU member states. Public 
Sect Econ. 2018;14(424):415–47.

22. McCroskey JC, Richmond VP. Willingness to communicate: differing cultural. 
1990;56(1):72–7. https://doi.org/10.1080/10417949009372817.

23. Neuliep JW, McCroskey JC. The development of a U.S. and generalized 
ethnocentrism scale. Commun Res Rep. 1997;14(4):385–98. https://doi.
org/10.1080/08824099709388682.

24. Džakula A, Vočanec D, Banadinović M, Vajagić M, Lončarek K, Lukačević 
Lovrenčić I, Radin D, Rechel B. Croatia: Health system review. Health Syst 
Transit. 2021;23(2:):1–146.

25. Taylor A, Dhillon I, The, WHO Global Code of Practice on the International 
Recruitment of Health Personnel.: The Evolution of Global Health Diplomacy. 
2011. https://scholarship.law.georgetown.edu/cgi/viewcontent.cgi?article=1
733&context=facpub. Accessed 15 Jan 2022.

26. Kirigia JM, Gbary AR, Muthuri LK, Nyoni J, Seddoh A. The cost of health profes-
sionals’ brain drain in Kenya. BMC Health Serv Res. 2006;6:89. https://doi.
org/10.1186/1472-6963-6-89.

27. Remeikienė R, Gasparėnienė L. Assessment of the impact of emigration on 
the origin economy. Bus Theory Pract. 2019;20:187–95.

28. Puljak L, Kojundzic SL, Sapunar D. Gender and academic medicine: a 
good pipeline of women graduates is not advancing. Teach Learn Med. 
2008;20(3):273–8.

29. Hammerstrøm KT, Nylenna M. Alle forskningsresultater bør publiseres 
[All research results should be published]. Tidsskr nor Laegeforen. 
2011;131(23):2337–8.

30. García-Pérez MA, Amaya C, Otero A. Physicians’ migration in Europe: an 
overview of the current situation. BMC Health Serv Res. 2007;7:201.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1186/1478-4491-10-8
https://doi.org/10.1258/jrsm.98.11.487
https://doi.org/10.1186/1478-4491-2-17
https://doi.org/10.1186/1478-4491-2-17
https://doi.org/10.1787/5571ef48-en
https://doi.org/10.1787/5571ef48-en
https://doi.org/10.21860/medflum2020_237296
https://doi.org/10.2196/30831
https://doi.org/10.3325/cmj.2014.55.452
https://doi.org/10.1016/j.healthpol.2020.04.009
https://doi.org/10.1016/j.healthpol.2020.04.009
https://doi.org/10.1016/j.healthpol.2014.09.018
https://doi.org/10.1016/j.healthpol.2014.09.018
https://doi.org/10.1186/1471-2458-8-191
https://doi.org/10.1186/1471-2458-8-191
https://doi.org/10.1080/0146337050005595
https://doi.org/10.1080/0146337050005595
https://doi.org/10.1177/0022002706293470
https://doi.org/10.1111/pirs.12468
https://doi.org/10.1111/pirs.12468
https://doi.org/10.1080/10417949009372817
https://doi.org/10.1080/08824099709388682
https://doi.org/10.1080/08824099709388682
https://scholarship.law.georgetown.edu/cgi/viewcontent.cgi?article=1733&context=facpub
https://scholarship.law.georgetown.edu/cgi/viewcontent.cgi?article=1733&context=facpub
https://doi.org/10.1186/1472-6963-6-89
https://doi.org/10.1186/1472-6963-6-89

	Tendencies towards emigration and their association with introversion and ethnocentrism among final-year medical students from Osijek, Croatia: a cross-sectional study
	Abstract
	Background
	Methods
	Study design
	Participants
	Ethics
	Questionnaire


	Statistical analysis
	Raw data
	Results
	Discussion
	Limitations of the study

	Conclusion
	Acronyms

	References


