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Abstract

Background
Even though dropout is a well-researched topic in tertiary education, it is still not clear which variables
have an impact on it beyond individual attributes. There is numerous empirical evidence supporting that
college students studying in STEM �elds are characterized by a higher risk of attrition than their peers.
Even though medicine is not traditionally considered to be part of STEM disciplines, some suggest to
include it, as the �eld of medicine is an important area in research focusing on student attrition. Since
Hungarian medical training attracts more and more international students every year, the issue of attrition
in this �eld of study can have a global impact too.

Methods
In our study we examined the dropout behavior of all medical students who started their studies in 2010
in Hungary (N = 977) by analyzing longitudinal administrative data of the students between 2010 and
2017, which unlike self-reported questionnaires made it possible for us to analyse data that without any
kind of distortion. Since we analyzed the data of all students studying medicine in this period in Hungary,
we conducted descriptive statistics and revealed the risk and protective factors of drouput using bonary
logistic regression.

Results
Our results indicate that the risk of dropout can be increased by a low number of credits and passive
semesters and the tuition-based forms of �nance, although dormitory placement can serve as a
protective factor.

Conclusions
Relieving the rigidity of the training network, more educational attention, targeted mentoring in the case of
learning di�culties and dormitory placement in support of learning communities can be formulated as a
policy proposal.

Background

The role of professional socialization – a potential
protective factor of dropout
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The professional socialization of future doctors, the process of shaping their professional identity and
the identi�cation of the factors supporting this are all important research topics. It is also a relevant
question whether medical students’ successful identi�cation with their future role is determined by their
social and demographical characteristics or by the circumstances given during their studies [1].
According to previous �ndings it is clear that insu�cient professional socialisation can result in dropout
from medical courses and medical professionals quitting the �eld, which can lead to serious labour
shortage in the healthcare system. The difference in student dropout rates between various �elds has
drawn attention to the fact that those who choose different majors are affected by dissimilar factors
when it comes to deciding on whether they should continue their studies. The early formation of
professional identity is strengthened by attachments to disciplinary values and relationship nets, as well
as by high admission requirements and favorable career possibilities, which can limit the rate of student
dropout [2, 3].

High dropout rates and the growing need for workforce are factors that the literature traditionally
associates with STEM �elds [4]. We argue that medicine should be included in STEM research. This can
be done by viewing medicine as an applied form of science that is already included in STEM or by adding
medicine to it. Even though some use the form of the acronym that covers medicine too (STEMM
standing for Science, Technology, Engineering, Mathematics and Medicine [5]) STEM is more widespread
and frequently used, so we suggest to expand its meaning instead of using STEMM as an alternative.
Since the COVID-19 pandemic has already shown that there is a high demand for medical professionals
on the labour market, in our study we wanted to examine if tendencies in attrition could possibly support
the inclusion of medicine in STEM research. We argue that medical �elds could strongly bene�t from
being viewed as a part of the STEM superdiscipline by receiving the scienti�c and governmental interest
and support that STEM education have been given in the past few years.

Dropout among medical students – Risk and protective
factors and international practices
The way students �nance their studies in higher education varies all across the world. In many countries
there are tuition fees and cost-sharing, where students and their families contribute to the costs
�nancially. The majority of European countries, on the other hand, provide education for free or at a low
tuition cost. In the Western world there is a signi�cant indebtedness deriving from tuition fees among
doctors who are at the beginning of their careers. At the same time, dropout results in a severe loss of
public resources, not to mention the fact that the excessive length of studies has negative effects on the
mental health of the students involved, which can be viewed as a loss of individual resources.

At the turn of the millennium, in response to the appearance of the shortage of workforce quali�ed in
medicine, the government of the UK increased the number of students admitted to these �elds and
initiated special development programmes and examinations in favour of their retention [6]. In other
countries the increase in the dropout of medical students was examined in terms of changing the
structure of higher education, and it was stated that the temporal distortion of studies increased the risk
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of dropout [7]. High school results, admission scores and the year of admission were proved to be good
predictors of students’ success in terms of obtaining a degree, while the admission score indicated
whether an individual would complete their studies without overrunning the period speci�ed in the
curriculum [8]. According to data from longitudinal analyses, the increase in dropout rates can be
explained by admission policies, the structure of the higher education curriculum, the ratio of theoretical
and practical courses and increasing tuition fees as well [9, 10, 11]. Dropout is further in�uenced by the
hardships of meeting educational costs, the negative effects of having a job during college, and the fear
of being in debt due to high tuition fees [12, 13, 14, 15]. Some researchers have also come to the
conclusion that tuition fees can reduce dropout rates. Others conclude that even though on the surface
tuition fees can appear to have bene�ts regarding dropout behaviour, the reason behind this increase in
dropout might be that students with lower SES are less likely to enroll in higher education when there is a
higher potential of becoming indebted [16]. Good practices aiming to limit dropout rates include providing
support for students in the form of frequent formative rating, learning methodology courses and group
studying, increasing the proportion of practical, problem-based studying, and counselling for time-
management and stress-handling [17].

Although Hungarian higher education is mostly �nanced by the state and is tuition free, 40% of BA/BSc
students still leave higher education without a degree. Qualitative research in 2018 examined those
students who had started a course more than 10 years earlier did not graduate. According to the results
three signi�cant groups of reasons caused their dropout: most of them dropped out due to �nancial
reasons, because the students and their families could not cover the cost of travelling and living that
comes with participating in higher education. Others stated that learning di�culties, the negative attitude
of teachers and administrators, the lack of support and information caused their dropout. Although they
entered the training with high scores, most of medical students belonged to this category. According to
the third group, the reason for dropout was the students’ disillusionment with their major or institution
and their disappointment caused by the discrepancy between their experiences and prior expectations [1].

Hungarian tertiary education and medical training
In Hungarian medical training no multi-cycle courses were introduced, unlike in other areas following the
Bologna procedures at the turn of the millennium. So, for example, while 3 + 2 year BA/BSc and MA/MSc
courses were introduced in the �eld of economics, the one-cycle educational structure was kept in
medical, legal, pedagogical and theological �elds. This means that future doctors have to study for 6
years in order to obtain a degree. Regarding the admission process and the requirements for the
completion of courses, medicine is highly selective in comparison with other �elds in the Hungarian
higher education system. Medical students start their internships and residency years after obtaining their
degree so that they can take their medical specialist exam at the end of their 3–5 year long medical
courses. This extremely long period of studies keeps medical students from becoming self-su�cient and
starting their own family. Optimistic future expectations are demolished by the extremely high
requirements during their studies and the high proportion of unsuccessful exams. Since the Hungarian
healthcare system is publicly funded, Hungarian medical professionals are also underpaid compared to
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those working and living in Western countries. To be able to have a more favourable �nancial state,
Hungarian doctors usually need to take part-time or second jobs, which can cause them to be burned out
and overwhelmed. The inadequate pace of the process of obtaining a degree causes labour shortages in
certain areas, which is exacerbated by students quitting, moving abroad and by the aging of medical
society [18, 19].

In the extremely expensive medical training programmes a 20% dropout rate leads to a great waste of
resources at both individual and national levels [20]. In Hungarian medical training there are 3 groups of
students based on the form of funding. Students with Hungarian citizenship are �nanced by the state if
they have reached the required scores at admittance and if the period of their studies has not exceeded 7
years. Only some Hungarian students who started their second degrees or who did not get admitted to the
government funded form complete their studies in self-�nancing courses. However most foreign students
from European and Asian countries study in self-�nanced courses in English or German. The third group
includes those foreign students from developing countries within the framework of the Stipendium
Hungaricum scholarship, whose studies are �nanced by the Hungarian state with scholarships. The
contemporary relevance of our research is given by the fact that in 2015, a new system of �nancing was
introduced for Hungarian students, which also affected Hungarian medical students who had been
studying free of charge up to that point. This new system monitors the study performance and grades of
students annually, and those whose grade-point averages do not reach 3.00 (rated on a 5-point scale),
and who do not get at least 36 credits yearly, lose their state �nanced status and have to pay tuition fees.
Considering the average income of Hungarian families, the yearly expense of $ 8000 can lead to a
signi�cant growth in dropout.

In 2012, public funding for the �rst degree was also debated. Due to the increasing international mobility,
the lack of doctors in Western Europe and the desire to gain experience and have better earnings, many
young doctors moved abroad right after graduating in Hungary. As this can also be interpreted as a
situation in which the return of the Hungarian state’s investment in human capital was paid off in other
states, the Hungarian government came to the decision that it was not worth �nancing everyone’s studies.
In 2012, student contracts were introduced, which stated that after obtaining state-�nanced degrees,
students have to work in the country for a certain period. Then, in the middle of the decade, the higher
education ministry decided that in order to reduce the burden on the state budget, students who cannot
meet certain requirements should cover the expenses of their studies on their own. It is also possible to
pay tuition fees on credit in Hungary so as a result, medical training has been placed on a market basis
for certain groups, which can lead to the accumulation of huge debts. Considering this, students who
would get better grades in the next semester may choose to drop out, so that they can avoid becoming
indebted.

Hypotheses
In our research we focused on the selection and admission policies and attrition risk factors
characterizing Hungarian medical training. We also wanted to contribute to the illumination of similarities
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and differences between medical training and traditional STEM �elds, hence in our hypotheses we
focused on the selectivity of medical training, the commitment of students applying to this �eld and the
role that the form of �nance, passive semesters and the pattern of credit accumulation potentially play in
attrition. As a potential protective factor, we analyzed the role of living in a dormitory.

H1: Regarding to the admission process, Hungarian medical training is highly selective, therefore
students applying to this �eld are usually characterized by a strong commitment to their chosen
profession, so they often apply to medical training in more than one university and re-apply when they do
not get the acceptance for the �rst time.

H2. The form of �nance plays a signi�cant role in student dropout: dropout rates are lower among those
who study in state �nanced form compared to their peers who carry out their studies in self-�nanced
form.

H3. The patterns of credit accumulation can be signi�cant predictors of dropout: those who collect
credits at an easy pace from the beginning of their studies have a higher risk of dropping out than their
peers who collect at least the expected number of credits/semester from the beginning of medical
training.

H4. The number of passive semesters signi�cantly increase the probability of attrition: those students
who have more passive semesters are characterized by a higher risk of dropout than those who do not
pause their studies.

H5. Staying at a dormitory during higher education can serve as a protective factor against dropout.

Methods
The aim of our research was to examine the dropout behaviour of Hungarian medical students in the
educational structure before the governmental reforms. The majority of research studies dealing with
medical students are based on examinations with databases of fewer cases and self-reported
questionnaires, and they often analyse samples of only a few institutions. In this study we analyse data
from an anonymous individual higher education database [9, 20] provided by the Hungarian Educational
Authority, that is collected for statistical purposes and is accumulated and stored by the Hungarian
Higher Education Information System. In this analysis we focused on the progress of students from four
Hungarian universities who started their studies in 2010. The database included longitudinal
administrative data of these students between 2010 and 2018. The examination this individual higher
education database provided us with valid information on the progress of students in certain samples.
During the analysis we worked with the following variables: the gender of the student, the age of the
student, whether the student lived in a dormitory (hall of residence), the categorised variable of the
number of passive years (i.e. years that the student o�cially spent without participating in higher
education), the form of �nance and the number of credits obtained in a given semester.
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During our research, we used descriptive analysis, in which we examined the proportion of dropout in the
case of continuous variables, while in the case of discrete variables we examined and compared
frequencies in certain groups. In order to explore the reason(s) behind dropout, we conducted binary
logistic regressive analysis and we applied the Forward Wald method. We regarded p < 0.05 as a
signi�cant result. Analyses were done with the IBM SPSS Statistics 25.0 program package (SPSS,
Chicago, IL). The limitation of our study is that our analysis focused on the year 2010, because the data
is owned by the ministry and - exceptionally - we received data for that year, however, our previous
�ndings, based on questionnaires and interviews also con�rmed the results presented here [1, 21, 22].

Results
Since high admission requirements can strengthen the early formation of professional identity, �rst we
analyzed the ratios of students who got accepted to medical training. In the general medical course in
Hungary the number of applicants and participants is quite stable. We can state that the chance of being
accepted to this �eld, considering the proportion of �rst-time applicants and participants is quite low
compared to other undivided courses (i.e. single BA/BSc courses), as it is usually around 50%. The
peculiarity of the 6-year undivided form of training is that it has dedicated applicants. According to our
results, in case of an unsuccessful application, 75-76% of the applicants choose this same �eld as their
�rst choice when it comes to re-applying. In the undivided dentist major this proportion is around 40-45%.
The fact that most of the applicants who choose medicine as their �rst option also mark it as their
second choice (two thirds of applicants) and even as their third option (half of the applicants) at different
institutions also supports the assumption that those studying medicine in Hungary are quite committed
to their career choice (Table 1).

Table 1. The number of applicants and those accepted to medical majors (2010-2018).

Year All
applicants

Applying to state-
�nanced form

Applying as their
�rst choice

Accepted Accepted to state-
�nanced form

2010 2772 2761 2098 1046 982

2011 2815 2782 2144 1066 989

2012 2958 2929 2208 1155 1113

2013 2476 2454 1859 1148 1127

2014 2839 2818 2159 1068 1064

2015 2950 2929 2249 1073 1058

2016 2927 2910 2189 1022 986

2017 2780 2763 2089 1029 983

2018 2722 2704 2087 1029 1025
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Source: General Application System Hungary, Hungarian Educational Authority, own edition

Although, as we mentioned above, there are more students studying medicine, as numerous foreign
students participate in medical training in Hungary, this group is typically admitted through a special
application process. In the academic year 2017/18, for instance, 52.8% of the 12,400 medical students in
Hungary were from foreign countries. The number of medical students coming from non-European
countries who obtained the Stipendium Hungaricum scholarship is growing dynamically, increasing from
146 in 2017 to 297 in 2018.

We also examined dropout rates in Hungarian medical training to see if our hypothesis stating that
medicine resembles STEM �elds can be con�rmed by data. According to national data showing the
number of those who graduated between 2015 and 2017, a quarter of the students accepted in Hungary
dropped out. The number of quali�ed doctors is between 1200 and 1400, 450-750 of whom are non-
foreign individuals (Table 2). If we compare this to the number of admitted students, then we can still see
that the difference between the number of those accepted to medicine and those who actually obtain a
degree on time is high. 

Table 2. The number of students who �nished their studies in medicine (2015-2017).

Year Number of students participating in the
�nal examination

Number of students statistically
graduating

Foreign
students

2015 1188 1287 450 (35%)

2016 1374 1371 531 (39%)

2017 1406 1406 618 (47%)

Source: Higher Education Information System Hungary, Hungarian Educational Authority, own edition

When examining the risk factors of dropout we analyzed the role of passive semesters and self-�nanced
form of funding. According to data, passive semesters have a pre-indicating role in terms of dropout:
while only 12% of those who �nished their studies had 1 or 2 passive semesters, the corresponding �gure
for dropout students was 60%, and 21% of these students had even more passive semesters. The tuition
fees in medical training are rather high in Hungary, amounting to 8,000 USD (around 5,000 Euros) in
2010. It is no coincidence that only a few students can afford to cover the expenses of their studies, and
very few apply to a self-�nanced form as their �rst choice. In 2010 8% of students had started their
studies in self-�nanced form, half of whom covered their expenses throughout their studies, while those
with higher grades and performance could shift to a state-�nanced form. In 2010, only 8% of those who
had been accepted on a state-�nanced form were transferred to a self-�nanced course and the proportion
of those who remained on state-�nanced courses was only 83.6%.

There is a signi�cant relationship between dropout and form of funding and shifting from one form to
another (Pearson Chi2 p < 0.001). The dropout rate was 63.4% amongst those students who remained on
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self-�nanced courses, while it was 9.4% amongst those who remained state-�nanced throughout their
studies. Dropout rates were drastically higher in the case of those students who had been transferred
from state-�nanced to self-�nanced form than amongst those who had shifted from self-�nanced from to
state-�nanced form during their studies. However, the coherence between the two variables does not
necessarily mean there is cause-effect relationship, as there can be �nancial and educational hardships
in the background as well. An examination of the success of students provides very interesting
information based on our database (Figure 1). We can see that dropout is the lowest (8% and 9%) among
those studying in state-�nanced form while it is the highest (56% and 63%) among students that cover
the expenses of their studies for themselves (self-�nanced form).    

In order to test our hypothesis, we used a binary logistic regression model on our data in which the
dependent variable was dropout (dropped out or not), while as background variables we considered the
following: the gender of the student, the age of the student, whether he/she lived in a dormitory, the
categorised variables of the number of passive semesters and the form of �nance. Besides these, we
used the number of credits as a continuous covariant variable. By applying the Forward Wald method, we
obtained a model in which the form of funding and its change did not increase the chance of dropout.
Academic factors (the number of credits and passive semesters) proved to be signi�cant explanatory
variables: a higher value of the former decreased the chance of dropout, while the latter increased it
(Table 3). 

Table 3. Model 1. Results of the binary logistic regression.

Variables B S.E. Wald df Sig. Exp(B) Reference class

1-2 passive semesters 2.303 .496 21.536 1 <
.001

10.008 none

3 or more passive
semesters

2.950 .645 20.952 1 <
.001

19.110 none

Credit value -.031 .003 81.927 1 <
.001

.969 continuous
variable

Constant 2.909 .486 35.885 1 <
.001

18.342  

Source: Higher Education Information System Hungary, Hungarian Educational Authority, own edition

Our model was also tested with the number of credits excluded from it. In this case, besides the number
of passive semesters, self-�nanced status and transferring to it had predicted a greater chance of dropout
(Table 4). In this model, staying in a dormitory appeared as a preventive factor, just as it did in Astin’s
(1984) research: those who lived in a dormitory during the course had a lower chance of dropping out.

Table 4. Model 2. Results of binary logistic regression.
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Variants B S.E. Wald df Sig. Exp(B) Reference
class

Self-�nanced throughout their
studies

2.425 .415 34.153 1 <
.001

11.303 state-
�nanced
throughout
their
studies

Started in state-�nanced form,
shifted to self-�nanced

1.213 .305 15.840 1 <
.001

3.362 state-
�nanced
throughout
their
studies

Started in self-�nanced form,
shifted to state-�nanced

-.848 .657 1.668 1 .197 .428 state-
�nanced
throughout
their
studies

1 or 2 passive semesters 2.387 .249 91.853 1 <
.001

10.883 none

3 or more passive semesters 2.950 .645 20.952 1 <
.001

19.110 none

Lived in dormitory -.665 .271 6.046 1 .014 .514 none

Constant -3.161 .212 221.821 1 <
.001

.042  

Source: Higher Education Information System Hungary, Hungarian Educational Authority, own edition

Discussion
Even though medical studies are of high cost – from a national and individual perspective as well - the
international research literature rarely deals with the problem of attrition among medical students. There
is a view that dropout is positive because low performers are not required in this profession, but from
another point of view it can also indicate the consequences of a backward form of education, and
therefore dropout is considered a waste of resources. In our study we aimed to add to the research on this
topic by highlighting signi�cant experiences acquired from a longitudinal examination of students
entering medical training in 2010. In Hungarian medical training students can be admitted if they have
outstanding academic results and dedication and there is no other �eld in higher education which has
such a varied group of students. Statistical analysis shows that only half of medical students starting in
2010 were able to graduate within the time frame laid down in the curriculum and only 70% of them could
obtain an ‘absolutorium’ (a certi�cate of successful completion of all courses without obtaining a degree)
by the time their state-�nanced semesters had ended. More than four �fths of those in the sample
examined had been studying in state-�nanced form throughout their studies. There were few students
who took the opportunity of paying 5,000 dollars at the beginning to continue their studies in self-
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�nanced form, given that this sum is genuinely high compared to the average wage in Hungary. Our
results showed that the dropout rates are signi�cantly higher among those students who were transferred
to the self-�nanced form during their 14 semesters despite the fact that they started their studies in the
state-�nanced form compared to their peers.

According to our results dropout can be predicted by an early and marked slowing in the process of credit
accumulation, and by a higher number of passive semesters. Slow credit accumulation indicates
di�culties in study performance due to the speci�cs of the curricula of medical training which includes
numerous courses that are hierarchically building to others meaning that failing one exam can expand
the period of the studies by 1 or 2 semesters. Due to academic di�culties and slow credit accumulation
medical students are further selected during the �rst 2 years and a third of those who drop out throughout
their studies actually leave college at this point. In our sample, dropout rates were really low (9.4 %)
amongst students who studied in state-�nanced form throughout their studies. In spite of this, 63% of
those studying in self-�nanced form and 56% of those who were transferred to self-�nanced form
dropped out at some point.

Based on the student data in the database we carried out a multi-variant analysis in order to identify the
factors that in�uence the chance of dropout the most. The logistic regression models con�rmed that in
the examined sample dynamically collected credits reduced the chance of dropout, while a higher number
of passive semesters increased it. These two phenomena are not fully independent from each other, since
students with poor academic performance who are unable to pass their exams often take passive
semesters. After the passive period, students who have previously failed exams still have the opportunity
to continue their studies in state-�nanced form. In contrast, students who have passed their exams but
have not reached a grade point average high enough are transferred to self-�nanced form. Finishing
studies in self-�nanced form was itself a factor which increased the possibility of dropout, although it
affected very few students.

Conclusions
It can be concluded in overall terms, that studying the phenomenon of dropout is an important issue for
the higher education system as a whole. Providing state-�nanced higher education is costly for the state,
but if students drop out, it can be extremely wasteful, not only in terms of public resources, but also
considering the money that parents invest in their childrens’ studies. The chances of dropping out are
increased by study-related (a low number of credits, passive semesters) and �nance related factors.
Hungarian medical students enter with high performance and a dedicated attitude, but despite this, every
second student graduates only after the o�cial course period has ended, and one third of them is unable
to pass the graduation exam by the end of their studies. In medical training dropout is increased by low
credit numbers and passive semesters and the self-�nanced form. However, staying in a dormitory can
serve as a protective factor, as it limits the costs of participating in higher education and gives students
the opportunity to gain social capital that can promote better academic performance.
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It is an important limitation of our study that the database we used provides information regarding the
progression of only one sample. One-third of the medical students were still continuing their studies after
the closure of database so their results are unknown. We could have made further important connections
by examining academic grades, but on the basis of the database we can only draw conclusions on
unsuccessful course performance, and we do not have access to any data about academic grades in the
current higher education context. Since the �lter processes based on academic grades means a new
selection is made, and the accompanying costs are really high, the restrictions for those who have
entered since the educational reforms may have caused radical changes. It will be important to examine
the effect of change in the future, as well.

Beyond taking a step forward to understand the phenomenon of attrition, the results of our study has
implications for STEM research as well. In the last decade understanding the typical challenges
characterizing STEM (Science, Technology, Engineering and Maths) �elds has come to the forefront of
international research, however it is still not clear exactly which �elds are included in the acronym. Even
though the word science could refer to medicine as an applied form of natural sciences, the existence of
an alternative typology that explicitly includes medicine (STEMM standing for Science, Tecnhology,
Engineering Mathematics and Medicine) implies that it is not strictly considered to be part of the original
and most frequently used version: STEM. Since the reason standing behind the growing need for STEM
workforce is that professionals quali�ed in these �elds are essential for us to be able to handle the typical
challenges of the 21st century, we argue that according to this aspect medicine could and should be
viewed as a part of STEM. COVID-19 pandemic proved that medical �elds are unequivocally describable
by this parameter. In Hungary and multiple other countries it has been shown that there is high need for
workforce for healthcare system to work solidly during a challenging time such as this pandemic, and
that now there is labour shortage that could only be solved by medical students working in the frontlines.
Our research also illuminated the fact that this problem could be managed (at least partially) by reducing
dropout rates in the �elds of health sciences and medicine - that also links them to traditional STEM
�elds.
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