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Abstract
The Ukrainian education system has faced unprecedentedly difficult cir-
cumstances for the past 4 years due to the consequences of the military ag-
gression of the Russian Federation. Medical education has faced significant 
restrictions and obstacles to normal functioning, including a decrease in the 
number of students, a reduction in financial resources, the destruction of 
the material and technical base, the loss of human resources, and disrup-
tions to access to education. The results of medical students in passing the 
qualificative exam indicate a decrease in quantitative and qualitative indi-
cators since 2022, which can be regarded as a manifestation of educational 
losses in the country.
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Introduction

The education system in Ukraine has faced unprecedentedly difficult circum-
stances for the past four years, initially due to the negative consequences of the 
COVID-19 pandemic and later because of the large-scale military aggression 
of the Russian Federation. At the same time, even without sufficient objective 
data, educational issues are worsening. Naturally, new concepts were needed 
to define these negative phenomena, such as “educational losses” or “learning 
losses” among others (Izarova et al., 2023; Mayer et al., 2023). 

The purpose of this study. The purpose of this study is to assess the possible 
level of educational losses among the students of higher medical education 
institutions in Ukraine by analysing the results of the STEP-1 licensing exam 
among the specialties 222 “Medicine”, 221 “Dentistry”, and 226 “Pharmacy and 
Industrial Pharmacy”.

Background 

Medical education in Ukraine is regarded as high-quality and relatively af-
fordable on a global scale. During the pre-war period, over 80,000 applicants 
pursued studies in the field of “Health care” at 98 higher education institutions 
(HEIs) or faculties/departments of the medical direction within classical higher 
education institutions located in 19 cities across the country (Fedushko et al. 
2022; Roy et al., 2022; Turkmen et al., 2024). 

The armed aggression of the Russian Federation in 2022, by disrupting med-
ical education in Ukraine, has impacted the development of healthcare person-
nel not only within the country but also on a global scale. To acknowledge this, 
it is important to highlight that a significant number of international students 
constituted a part of Ukraine’s population. These students were among the first 
to suffer from the invasion, as several Ukrainian higher medical education in-
stitutions with international students were in eastern Ukraine, which was the 
first region to fall under occupation (Ukrainian Medical Council, 2024).

Ukrainian medical higher education during the Russian invasion
A series of dramatic events has unfolded in the country since the morning of 
February 24, 2022, following the Russian Federation’s attack. The Russian army 
has destroyed a large number of military facilities, cities, and critical infrastruc-
ture across Ukraine. Armed conflict has impacted the content and quality of 
medical education, resulting in delays or incomplete studies, and preventing 
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students in Ukraine from achieving their key goals. For example, several stu-
dents and teachers of higher education institutions have had to move to safer 
regions, some have ended up in the Ukrainian armed forces, and some have left 
the country. Additionally, it is worth noting the negative consequences of the 
pandemic before the war. In particular, the lack of practical skills that Ukraini-
an graduates had previously mastered, due to distance and hybrid learning dur-
ing the COVID-19 pandemic, has only become more pronounced (Loshenko 
et al., 2024; Gulich et al., 2024; Anjum et al., 2023; Andrushko & Lanza 2024).

In general, in available sources of information, the following negative con-
sequences of military actions for the education system (including the medical 
one) of Ukraine can be found in disruption of education – due to students 
being unable to study, the loss of premises, and frequent air raids, which re-
sulted in a reduced initial load and limited practical training, as well as fre-
quent power and Internet outages. A significant number of applicants were 
forced to take breaks in their studies (Londar & Pietsch, 2023; Zakharchenko 
et al., 2025. Also, in increased load on participants in the educational process. 
They all suffered from an increased workload due to the adaptation (reduction 
and intensification) of curricula and volunteering, which required additional 
employment for teachers and students. In addition, several educational insti-
tutions introduced shift work, depending on the number of applicants who 
could be accommodated in equipped shelters. Psychological stress is evident in 
nearly all participants in the educational process. The HEI introduced several 
security measures to alleviate anxiety and ensure the safety of teachers, staff, 
and students in the event of air raids, including developing evacuation plans 
and providing nearby shelters. Additionally, financial constraints have arisen. 
Many higher education institutions have faced financial constraints due to the 
decline in the number of international students and restrictions imposed by 
the introduction of martial law (the economic crisis in the country), resulting 
in a shortage of resources and financial difficulties for teachers and students. 
Additionally, the growth of needs unrelated to the war occurred among partic-
ipants in the educational process. Such needs included improving teaching and 
curricula, as well as access to educational equipment and resources, the affected 
mental health among students, increased symptoms of depression and anxiety, 
etc. It is worth noting that the global experience with such studies is limited 
(Hodkinson et al., 2023; Kurapov et al., 2024; Predko et al., 2023; Szczepani-
ak-Kozak & Wąsikiewicz-Firlej, 2024; Tsybuliak et al., 2023).
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Assessment of educational losses in medical education during the war
Such kinds of studies have been conducted in other countries whose education 
systems were affected by active military operations; however, the assessment 
of educational losses through the prism of qualitative and quantitative indi-
cators of medical students’ knowledge levels has not been carried out (Dopelt 
& Houminer-Klepar, 2024; El-Khodary & Samara, 2020; Negri et al., 2024; 
Pavlova et al., 2020; Gulich et al., 2024). An example of such scientific work is 
the study of Alotaibi (2021), in which the author investigated various aspects 
of the adaptation of students who emigrated from a country engulfed in war. 
However, the determination of educational losses of future doctors was not 
carried out. A team of Ukrainian authors, led by Y. Kuchyn (2024), conducted 
survey research on the impact of war on the training of scientific and scien-
tific-pedagogical personnel, specifically, Doctors of Philosophy. Still, such re-
search did not aim to assess educational losses, but instead considered adverse 
conditions and their impact on the applicant’s continuation of his professional 
and scientific career. A similar study conducted among international students 
(Goncharuk-Khomyn et al., 2023), which also included a survey on changes in 
the educational environment, provides results indicating a decline in the qual-
ity of higher medical education in Ukraine. Still, no measurement of student 
knowledge was conducted.

The survey by Dobiesz and team (2022) included a review of printed sourc-
es devoted to the management of medical education in wartime conditions, 
spanning over 100 years and 17 countries, with a focus on 17 documented wars. 
Its results outline a list of negative consequences of war for medical education 
and means of managing this process, without studying the quality of education 
itself. The issue of changes in the quality of medical education in Ukraine was 
partially developed by Jain and colleagues (2022), individual sides and aspects 
of this problem were studied by Turkmen and co-authors (2024), Hisato and 
team (2023), Limone and colleagues (2022), and Matusevych and team in 2024. 
In the work of McLean et al. (2015), the issue of educational losses among 
future doctors that arise in the context of conflict, war, and epidemics was 
explored. However, the aforementioned results and research do not provide 
any quantitative analysis of educational losses in higher medical education in 
Ukraine. 

Method 

The calculations were made using official data from the Verkhovna Rada of 
Ukraine’s Committee on Education, Science, and Innovation. Based on publicly 
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available documents and calculations, the main trends in the success of medical 
students were visualized (Committee on Education, Science, and Innovation, 
2024). 

STEP 1 – an exam to assess the level of professional competence in gener-
al scientific (fundamental) academic subjects in the third year of applicants’ 
studies. The “STEP 1” exam is taken by students in specialty 222 “Medicine”, 
221 “Dentistry”, and 226 “Pharmacy and Industrial Pharmacy. The education 
is received in institutions of the Ministry of Healthcare of Ukraine (hereinaf-
ter – MHC), the Ministry of Education and Science of Ukraine (hereinafter – 
MED), and private higher education institutions. The data were analyzed using 
a method of simple tabular analysis with a gradation of conditional grades, 
based on the method of determining the success of passing intermediate and 
final types of control of mastering academic subjects according to the 100-point 
ECTS system. In this article, we presented the calculations of results obtained 
by domestic students, as the number of international students decreased sig-
nificantly in 2022.

Results

Data from the State Enterprise “Testing Center” of the MHC of Ukraine indi-
cate that in the conditions of the full-scale invasion of the Russian Federation 
into Ukraine, the number of applicants who passed the STEP-1 licensing exam 
significantly decreased – from 22,865 in 2020 and 22,806 in 2021, to 15,476 in 
2023, and 9,522 in 2024, which in relative terms was expressed in a decrease of 
32% and 58% by 2020. In 2022, such exams were not held due to a government 
decision. The first manifestation of educational losses and the impact of the 
medical educational system in Ukraine during wartime can be considered the 
decrease in the number of students (nationals and foreigners) by up to 58% by 
2020 (Fig. 1). 

Among applicants for specialty 222 “Medicine”, approximately 80% study 
at institutions within the Ministry of Healthcare system, while 10% study at 
classical universities of the Ministry of Education and Science, and the remain-
ing 10% at private higher education institutions. At the same time, since 2022, 
signs of a decrease in the quality of education among all applicants have been 
observed. Thus, in 2021, among applicants for specialty 222 “Medicine”, the 
total share of students who did not pass the test (with a score of up to 64%) 
was 7.89%, while the minimum number was among applicants from the MHC 
– 6.67%. The results worsened in 2023. The total number of applicants who 
did not pass the test was 12.94%. The negative trends persisted in 2024. The 
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total number of applicants who failed the test was now 24.41%. Among them, 
20.93% were from the MHC, 27.05% from the MED, and 56.96% from private 
HEIs. At the same time, the share of students with high test scores (91.00– 
–100.00%) decreased even more, by 3.89% nationwide. Therefore, we can assess 
the emergence of negative trends in the level of knowledge in fundamental 
medical academic subjects among future specialists in the specialty 222 “Med-
icine” (Table 1). 

Regarding applicants for higher education in the specialty 221 “Dentistry”, 
the aggregate results of domestic students were worse than those of students 
in the specialty 222 “Medicine”. According to the combined results of 2021, 
2023, and 2024, 1.90-4.40% of students achieved a score of 91.00–100.00%, 
14.00-18.91% of applicants achieved a score of 81.00–90.00%, and approxi-
mately 29.00% obtained a score of 71.00–80.00%. From 14.88% to 24.83%, the 
number of students who failed the exam increased. The results for 2024 were 
better than those for 2023. In 2021, a total of 14.88% of students failed the 
exam. The qualitative indicators were generally lower than those of students in 
specialty 222 “Medicine”. It is worth noting that in 2023, the quality of passing 
the STEP-1 exam in classical HEIs from the MED system was even higher than 
in institutions of the MHC. In 2024, 19.76% of applicants nationwide did not 
pass the exam. There were 13.14% of such students in institutions of the MHC, 
13.16% in the MED, and 38.99% in private ones. 

Regarding applicants for higher education in the specialty 226 “Pharmacy, 
Industrial pharmacy”, the results can be considered worse than those of stu-
dents in medical and dental faculties. The summarized data indicate that, over 
the three years, the general number of cases with negative test results ranged 
from 32.29% to 61.00%. At the same time, the quality of results also worsened. 
As shown in Table 1, the situation worsened significantly in 2023 and contin-
ued to deteriorate in 2024. 

Discussion

In the Ukrainian medical education system, successfully passing the STEP-1 
exam is not merely a formality, but a mandatory component of the curric-
ulum, without which educational institutions are not permitted to advance 
a student to the next year of study. The large-scale displacement and migration 
of students have likely led to changes in the student contingent remaining in 
Ukraine and taking the STEP-1 exam (State Non-Profit Enterprise “Testing 
Board”, 2025). It is quite possible that students who chose to stay in Ukraine 
and continue their medical education, despite extreme conditions, are more 
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resilient, highly motivated, or academically stronger. This effect, known as “co-
hort selection”, may partially explain the unexpected partial improvement in 
STEP-1 results in 2024. This means that the number of those taking the exam 
is no longer fully representative of the entire pre-war student population. The 
general trend in Ukrainian higher medical education was a decrease in the 
number of such students (in particular, in the third year of study, in which they 
take the STEP-1 test exam), a decrease in quantitative indicators in the form of 
an increase in cases of negative results (up to 64.00%) and a decline in cases of 
passing tests for a high score (91.00–100.00% and 81.00–90.00%). 

Given the general negative trends in the socio-economic sphere of the coun-
try and the field of education, it is reasonable to express doubts that such a de-
cline in knowledge of fundamental academic subjects occurred only in higher 
medical education. The results we obtained generally reflect a decrease in the 
level of knowledge in fundamental (basic) medical academic subjects during 
a full-scale invasion; however, it is difficult to separate the hypothetical negative 
impact of COVID-19 restrictions from these results. And these data may also 
be explained as a manifestation of learning loss. The general trend was also 
characterized by worse indicators in privately owned higher education institu-
tions (HEIs) and those subordinated to the Ministry of Education and Science. 

We can summarize the found possible manifestations of learning losses in 
Ukrainian higher medical education in the next form:

1. Decrease in the number of students, mostly of international origin, which 
causes a fall in activity in the educational system;

2. Increase in percentage of cases of failed exams during the testing of the 
knowledge in fundamental medical academic subjects;

3. General level of knowledge in fundamental medical academic subjects 
was different depending on the specialty of students; higher was among 
222 “Medicine”, medium – 221 “Dentistry”, lower – 226 “Pharmacy, In-
dustrial Pharmacy”;

4. Higher Education Institutions subordinate to the Ministry of Healthcare 
were the most resistant to negative changes.

5. Results of students in study programs 226 “Pharmacy, Industrial Pharma-
cy” were critically low. 

We can conclude that HEIs subordinate to the Ministry of Health Care were 
the most resistant to negative changes. In contrast, at classical universities of 
the Ministry of Education and Science, about a third of applicants failed the 
test, and in private HEIs, the figure was more than half. Parallelly, we can see 
a decrease in quantitative performance – an increase in the percentage of lower 
test results among students who passed the exam. The long-term psychological 
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consequences of the war for students remain a serious issue that requires con-
stant attention and support, regardless of their academic achievements. Overall, 
the “STEP-1” results are a testament to the resilience and adaptability of the 
Ukrainian medical community, but they also highlight the need for further 
strategic investments in infrastructure restoration, the development of hybrid 
and simulation learning methods, and the provision of psychological support 
for future medical workers. This will ensure not only a high level of theoretical 
preparation but also full clinical competence, which is crucial to delivering 
quality medical care in the post-war period. 

Limitations 

The performed calculations are derived from officially published information 
from the Ukrainian Parliament Committee and do not include the results of 
field studies. 

Future Research Directions 

This study opens some directions for future research: including the long-lasting 
results, additional analysis among the HEIs from different regions of Ukraine, 
deep studies in psychological aspects of education during the war etc. 

Conclusions

Therefore, medical education in Ukraine, with the beginning of the full-scale 
aggression of the Russian Federation, has experienced significant restrictions 
and obstacles to normal functioning. Such objective factors include a decrease 
in the number of students in specialties 221 “Dentistry”, 222 “Medicine”, and 
226 “Pharmacy, Industrial pharmacy”; a reduction in the financial resources of 
higher education institutions, the destruction of the material and technical base 
of some higher education institutions, the loss of human resources, disruption 
of access to education, etc. Available data and analytical materials relating to 
the success of applicants for higher education in medical specialties in passing 
the STEP-1 exam indicate a decrease in quantitative and qualitative success 
indicators since 2022, which can be regarded as a manifestation of educational 
losses in the country. The level of decline in success varied among medical 
students from different specialties. The volume of educational losses in higher 
medical education, caused by the aggression of the Russian Federation, requires 
a further comprehensive and multilateral assessment and measurement.
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The Figure’s captions

Figure 1. Dynamics of the total number of applicants and their distribution be-
tween medical specialties and ownership of universities, based on the results of 

the STEP-1 exam in 2020–2024.
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Table 1. The quantitive and qualitive results of STEP-1 test exam passing by medi-
cal students in 2021, 2023 and 2024

Year HEI* Not passed Passed
% of correct answers

64–70% 71–80% 81–90% 91–100%

222 “Medicine”

2021

MHC** 6,67 93,33 23,75 27,30 30,10 12,18

MED*** 14,23 85,77 23,35 27,39 23,78 11,25

Private 21,74 78,26 33,04 26,09 15,22 3,91

Total 7,89 92,11 24,09 27,26 28,98 11,77

2023

MHC 9,92 90,08 20,92 34,22 28,43 6,51

MED 15,03 84,97 20,46 31,94 27,77 4,80

Private 41,23 58,77 23,01 21,87 11,85 2,05

Total 12,94 87,06 21,05 33,00 27,01 6,00

2024

MHC 20,93 79,07 27,54 26,02 19,13 3,82

MED 27,05 72,95 30,92 20,53 16,67 4,83

Private 56,96 43,04 25,24 11,65 3,88 2,27

Total 24,41 75,59 28,30 25,12 18,29 3,89

221 “Dentistry”

2021

MHC 7,72 92,28 39,79 33,02 15,78 3,69

MED 6,96 93,04 36,52 35,65 17,39 3,48

Private 35,91 64,09 40,23 15,00 8,41 0,45

Total 14,88 85,12 39,69 28,59 14,00 2,85

2023

MHC 17,11 82,89 23,21 33,08 21,93 4,67

MED 15,87 84,13 21,43 32,54 24,60 5,56

Private 49,78 50,22 19,74 18,64 8,55 3,29

Total 24,83 75,17 22,26 29,60 18,91 4,40

2024

MHC 13,14 86,86 33,82 32,16 18,82 2,06

MED 13,16 86,84 35,53 36,84 13,16 1,32

Private 38,99 61,01 31,56 20,69 7,16 1,59

Total 19,76 80,24 33,33 29,46 15,55 1,90

226 “Pharmacy and Industrial Pharmacy”

2021

MHC 29,34 70,66 37,83 21,07 10,40 1,36

MED 32,90 67,10 30,97 21,94 9,68 4,52

Private 52,57 47,43 28,95 12,94 4,52 1,03

Total 32,29 67,71 36,49 20,12 9,66 1,44
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Year HEI* Not passed Passed
% of correct answers

64–70% 71–80% 81–90% 91–100%

226 “Pharmacy and Industrial Pharmacy”

2023

MHC 45,78 54,22 28,59 18,15 6,65 0,83

MED 52,53 47,47 25,32 15,82 5,70 0,63

Private 68,39 31,61 14,71 9,94 6,56 0,40

Total 48,47 51,53 26,97 17,18 6,61 0,78

2024

MHC 59,17 40,83 21,14 13,85 5,58 0,26

MED 67,16 32,84 22,39 9,70 0,75 0,00

Private 73,30 26,70 13,57 9,95 2,71 0,45

Total 61,00 39,00 20,48 13,23 5,02 0,26

* Higher Educational Institution
** Ministry of Healthcare

*** Ministry of Education and Science
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