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Abstract

Purpose
The Czech Republic has been dealing with a long-term shortage of doctors, which, according to
demographic forecasts, will continue to worsen due to the retirement of stronger generations of doctors in
contrast to the gradual aging of the population, which will require more health care over time. The country
´s political set is trying to respond to this shortage and demographic forecasts by gradually increasing
�nancial funding of medical faculties with the aim of increasing the production of graduates of the
program in the �eld of general medicine. The proportion of medical students in the Czech Republic who
do not complete their studies for various reasons varies between 7.7% and 21.6% depending on the
faculty.

Methods
We conducted anonymous questionnaire survey among students and graduates of general medicine at
all eight Czech medical faculties. A total of 3183 respondents participated in our survey. There were 2843
medical students, which represents approximately 28% of all medical students in the Czech Republic. The
distribution of respondents within the study years was approximately even. The distribution of
respondents in our survey approximately corresponded to the real distribution of students between
individual faculties in the Czech Republic, which makes our survey a national sample. The statistical
processing was performed in the statistical software R. Apart from the basic comparison using
percentage relative frequencies and Person’s chi-squared test, in this study we used Odds ratio (OR) for a
better interpretations of some outputs.

Results
Our results show that the vast majority of Czech medical students experience excessive stress during
their studies, which increases the risk of students´ somatic problems (OR = 7.97, p < 0.001), targeted
alcohol use (OR = 2.69, p < 0.001) and the use of anxiolytic or antidepressant medication to reduce it (OR 
= 9.16, p < 0.001), which reduces the students´ quality of life. Students experiencing higher levels of
excessive stress are more likely to leave their studies based on their own decision (OR = 3.91, p < 0.001)
and not to enter clinical practice after graduation (OR = 1.27, p = 0.18).

Conclusions
Our work shows the need for an open discussion at the highest level about the possibilities of reasonable
reduction of unnecessary stress during medical studies. Medical students in the Czech Republic are
exposed to excessive stress with all the consequences described above. All that remains is to state the
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existence of unnecessary components of stress, which represent an opportunity to reduce it, thereby
achieving a higher quality of life for medical students, a higher quality of health care provided in the
future, an improvement in the staff situation in the Czech healthcare system and a reduction in
ine�ciently spent �nancial resources for the education of young doctors.

Trial registration:

No registration.

Introduction
Medical faculties around the world strive to educate competent and empathetic doctors, capable of
providing professional medical care, advancing the level of medical progress and improving public health
in their country. The study of general medicine is one of the most demanding university disciplines
because of its length, emotional demands and extent of demands on students, which can cause stress in
students. (1) It is no different in the Czech Republic, where the duration of study program of general
medicine lasts at least six years with further obligatory education, which follows after graduation.

One of the many de�nitions de�nes stress as a subjectively felt state of imbalance between the demands
on individual and the capacities to cover these demands. (2, 3) In the case of medical students, these are
requirements resulting from the curricula of individual medical faculties, which put high demands on their
students. (4) Previously published studies con�rm that students of medicine suffer from excessive stress
more in the comparison with students in other �elds and compared to the general population. (5, 6, 7, 8,
9)

Exposure to long-term and excessive stress leads to both psychological (fear, anxiety, panic attacks,
depressions, memory disorders), and somatic problems (vomiting, diarrhea, rash, insomnia, weight loss,
weakness, shortness of breath, palpations). (10, 11, 12) Students suffering from excessive stress may
more often decide to consume alcohol or medications (anxiolytics and antidepressants) (1). All of the
above mentioned consequences lead to a decrease in the quality of life of students. Exposing students to
excessive levels of stress can signi�cantly increase the tendency of students dropping out. Last but not
least, it is necessary to note, that students who successfully complete their studies bear the
consequences of excessive long-term stress into their professional and personal lives.

The Czech Republic has been dealing with a long-term shortage of doctors, which, according to
demographic forecasts, will continue to worsen due to the retirement of stronger generations of doctors in
contrast to the gradual aging of the population, which will require more health care over time. The country
´s political set is trying to respond to this shortage and demographic forecasts by gradually increasing
�nancial funding of medical faculties with the aim of increasing the production of graduates of the
program in the �eld of general medicine. The proportion of medical students in the Czech Republic who
do not complete their studies for various reasons varies between 7.7% and 21.6% depending on the
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faculty (13, 14). For this reason, we believe it is important to search for causes that would eliminate non-
completion of medical studies.

The main goal of our survey was to objectify the problematics of subjective perception of excessive
stress by students of general medicine in the Czech Republic and to assess the effect of this stress on the
quality of life of students, their motivation to further remain in the system of Czech healthcare and
possibly to identify the relationship between excessive stress and failing to complete medical studies.
The partial goal of our work was to map the sources of stress of medical students and to try to name the
unnecessary components of overall stress, the systematic reduction of which can contribute to improving
the conditions of study and the quality of life of medical students while preserving the professional level
of graduates of Czech medical faculties.

Methods
We conducted anonymous questionnaire survey among students and graduates of general medicine at
all eight Czech medical faculties. A total of 3183 respondents participated in our survey. There were 2843
medical students, which represents approximately 28% of all medical students in the Czech Republic (see
annual reports of individual medical faculties). The rest of the respondents (340) were graduates within
�ve years of graduation. Nearly 73% of this survey were women. The distribution of respondents within
the study years was approximately even. (graph 1) The distribution of respondents in our survey
approximately corresponded to the real distribution of students between individual faculties in the Czech
Republic, which makes our survey a national sample. (graph 2)

Graph 1: Year Of Study

Graph 2: Distribution by faculty
Our own questionnaire survey “PM 2021” contained a total of 22 questions, of which 19 questions were
closed-ended and 3 questions were open-ended. (Supplementary material 1 and 2) The closed-ended
questions at the beginning of the questionnaire related to basic demographic data about the respondents
(gender, year and studied faculty), other questions contained statements with a range of possible
answers: 1-strongly agree, 2-moderately agree, 3-undecided, 4-moderately disagree, and 5-strongly
disagree. The open-ended questions were aimed at mapping speci�c sources of stress during the course
study and the motivation for continuation of stay in the Czech healthcare system. Responses to speci�c
stress factors were then categorized for quantitative graphical processing. Answers to all questions in our
survey were optional for respondents. The main purpose of this publication is to focus primarily on the
objecti�cation of the degree of excessive stress among medical students in the Czech Republic, its
possible effect on the quality of life of students and the motivation to continue working in the Czech
healthcare system.
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Collection of data took place in November and December 2021 through online questionnaire, which
respondents from the target group were invited to �ll out. The statistical processing was performed in the
statistical software R. Apart from the basic comparison using percentage relative frequencies and
Pearson´s chi-squared test, in this study we used “Odds ratio“ (OR) for a better interpretation of some
outputs.

Results

3.1 Overall level of perceived stress
A total of 94.8% of all respondents agreed with the statement “I experience excessive stress while
studying medicine“, of which 64.36% of respondents chose the answer “strongly agree“ and 30.44% of all
respondents chose the answer “moderately agree”.

Graph number 3 shows that students report a comparable overall level of stress at individual faculties.
There are certain statistical differences between the faculties, but they are not signi�cant from the point
of view of the monitored issue.

Graph 3: Amount Of Stress Among Faculties

3.2 The consequences of excessive stress on Czech
students of medicine
According to the questionnaire survey, 70% of all respondents experienced somatic problems related to
stress during their studies. Students who reported a higher level of stress during their studies experience
somatic problems more often than students reporting a lower level of stress (OR = 7.97, p < 0.001).

The goal of our survey was also the analysis of abuse of alcohol and pharmaceuticals for the targeted
reduction of study-related stress. 29.7% of all respondents moderately or strongly agreed with the
statement about the targeted consumption of alcohol to reduce stress. Overall, 17.9% of respondents
agreed with the statement about the use of anxiolytic or antidepressant medication. Excessive stress
experienced during medical studies increases the risk of targeted use of alcohol (OR = 2.69, p < 0,001) and
medication to reduce this stress (OR = 9.16, p < 0.001).

Students who answered that they experience stress during their studies (1 – strongly agree, 2 –
moderately agree) said that they wanted to leave their medical studies (1 – strongly agree, 2 –
moderately agree) in 48.39%. On the contrary, students who did not suffer from stress stated that they
wanted to leave their studies only in 18.52%. According to OR = 3.91 (p < 0.001), students experiencing a
higher level of stress are more prone to drop out of their studies based on their decision than students
who experience a lower level of stress during their studies.
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Students who answered that they experience stress during their studies (1 – strongly agree, 2 –
moderately agree) said that they considered not entering practice (1 – strongly agree, 2 – moderately
agree) in 30.86%. On the other hand, only 25.77% of students who did not suffer from stress said that
they thought about not entering practice. Students who experience higher levels of stress may be more
likely to not enter clinical practice after graduation than students experiencing lower levels of stress
during their studies (OR = 1.27, p = 0.18).

To illustrate the complexity of the point of view, we add that 75% of all respondents agreed with the
statement that on average they spend more than 8 hours a day studying medicine. After a targeted
question, the majority of respondents also agreed with the statement that they do not have enough time
for leisure activities (71%) and their loved ones (64%).

In situations where psychological problems exceed the tolerable limit, the ability to seek professional help
is important in order to prevent serious health consequences, such as the burnout syndrome, severe
depression or suicide attempts. 22% of all respondents to our survey moderately or strongly agreed with
the statement about seeking professional help in connection with excessive stress during studies.
Excessive stress experienced during medical studies increases seeking professional help (OR = 24.18, p < 
0.001).

3.3 The Main Sources Of Stress
When searching for speci�c factors causing stress in medical students, we asked the students an open-
ended question about speci�c situations causing stress in them during their studies. We present the
results in categorized form. (graph 4)

When asked about speci�c factors causing stress, the dominant answer was “exams, exam periods and
the amount of knowledge required”, which was given by a total of 57.8% of respondents. The second
most frequently mentioned cause of stress was the subjectively felt lack of time both for studies (13.9%)
and for family, friends or leisure activities (2.6%). Another widely represented response was a stressor,
which we named “Psychological factors” (fear of failure, perfectionism, pressure to perform, comparison
to others, peer pressure, etc.). This stressor was stated as the main cause of stress by 9.1% of all
respondents. Of the other stressors that are described in graph 4, we can mention the approach of
teachers and examiners (5.4%), where the respondents indicated frequent humiliation, ridicule,
discrimination or sexism as the main stressor. We can also mention teaching system at the faculties (5%)
or the feeling of insu�cient preparation of students for practice (1.5%) as some other stressors.

All the above-mentioned stressors vary with variability across individual medical faculties, the differences
between faculties are statistically signi�cant (p < 0.001), which means an opportunity for faculty
management to name and reduce unnecessary stress with speci�c measures. Despite the
aforementioned variability, all faculties in the Czech Republic show a comparable overall level of reported
stress. (graph 3 and 4)
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Graph 4: Source Of Stress

3.4 Do women and men perceive excessive stress during
studies in the same way?
An indisputable trend in recent years at Czech medical faculties is the growth of predominance of
women, who nowadays represent approximately ¾ of all students, which also corresponds to the
distribution of respondents in our survey.

When comparing the subjective experience of stress between genders, women report stress more often
(women 96.34% versus men 90.84%, p < 0.001). Similar result was obtained when comparing reported
somatic problems (73.79% of women versus 61.00% of men, p < 0.001) and when comparing the
frequency of seeking professional help (24.77% of women versus 14.24% of men, p < 0.001).

When comparing the use of anxiolytics/antidepressants, we get a result of 19.60% women versus 12.82%
men, p < 0.001. Only the use of alcohol in connection with stress is reported more often by men (27.25%
of women versus 35.38% of men, p < 0.001).

Discussion
Our survey provides a comprehensive and, in both the Czech and global context, a unique view of the
stress subjectively felt by students of general medicine throughout the country (Czech Republic), its effect
on the quality of life of students and their motivation to remain in the Czech healthcare system. Thanks
to the scale and the even distribution of students across the faculties, we were able to name the main
sources of stress at individual medical faculties.

Our above-presented results show that the vast majority of Czech medical students experience excessive
stress during their studies, which increases the risk of students´ somatic problems (OR = 7.97, p < 0.001),
targeted alcohol use (OR = 2.69, p < 0.001) and the use of anxiolytic or antidepressant medication to
reduce it (OR = 9.16, p < 0.001), which reduces the students´ quality of life. Students experiencing higher
levels of excessive stress are more likely to leave their studies based on their own decision (OR = 3.91, p < 
0.001) and not to enter clinical practice after graduation (OR = 1.27, p = 0.18).

In the Czech Republic, the degree of non-completion of studies after six or more years is reported to be in
the range of 7.7%−21.6%, depending on the studied faculty. (13, 14) In comparison, in the UK, USA and
Canada, the literature mentions about 5%, 4.8% and 0.5% decline of medical students each year. (15) The
speci�c effect of subjectively felt stress on the motivation of students to further continue to stay in the
healthcare system of the given country has so far been little researched. In some parts, the work of the
Thai authors Pitanupong and the collective, who investigated the proportion of medical students who
thought about leaving medicine during their studies, and tried to identify the reasons for these thoughts,
is comparable to our survey. The results show that 22.9% of students admitted to thoughts about leaving



Page 8/15

medicine in the preclinical part, while 22.6% of students admitted to leaving medicine in the clinical part.
(16) As the main reasons for these considerations, students cited the di�culty of studying,
dissatisfaction with the study environment and their lack of interest in the content of the lesson. In
comparison with these results, we note that Czech medical students admit to thinking about leaving
medicine more often, in 48.3% overall. Given the higher reported levels of stress in women, this difference
can be partly explained by the proportion of women in our survey, where in the above-cited Thai study
women represented 54% and in our survey women represented 73%.

Excessive stress and anxiety in medical students are associated in the literature with excessive alcohol
consumption with a prevalence of around 20%. This prevalence is higher than in the non-medical peer
group, despite relatively high alcohol consumption in the control (non-medical) population. (17, 18, 19, 20,
21, 22, 23, 24) In our survey, the prevalence of alcohol consumption reaches almost 30% (up to 35% for
men). The statement in the questionnaire that the respondents agreed with was de�ned as the use of
alcohol for the purposeful reduction of excessive stress (i.e. not for fun or during celebrations or other
occasions).

In accordance with our results, high demands on students in terms of study volume, competitive
environment among medical students, lack of time for friends, family and leisure activities, high
expectations of family and society or great responsibility of the future profession are repeatedly
mentioned in the literature as main and speci�c sources of stress. Others include frequent examining,
worry about the future, loneliness or encountering death. (25, 26, 5) A 2018 American authors´ survey (27)
of over 1,100 students adds additional factors such as faculty teaching systems, faculty attitudes, and
student-hostile environments that compare to our stressors named “Teacher and examiner attitude” and
“Teaching system”. Together, more than 10% of all students in our survey consider these stressors to be
the main ones, and at the same time, they are typical examples of unnecessary stress, the targeted
reduction of which medical faculties around the world should strive for.

In literature, the female gender is repeatedly associated with a higher risk of feeling excessive stress, but
also of burnout syndrome. (28, 29) The lifetime risk of developing depression is higher in women than
men in the general population. (30, 31, 21) On the other hand, several studies can be found that �nd no
difference in the prevalence of depression among medical students by gender. (32, 33, 34, 35, 36, 37, 38,
21) Even among our respondents, women report more often the subjective experience of stress (women
96.34% versus men 90.84%, p < 0.001). Similarly, when comparing reported somatic problems, women are
more often burdened (73.79% of women versus 61.00% of men, p < 0.001) and likewise when comparing
the frequency of seeking professional help (24.77% of women versus 14.24% of men, p < 0.001). When
comparing the use of anxiolytics/antidepressants, we get a result of 19.60% of women versus 12.82% of
men. Only the use of alcohol in connection with stress is reported more often by men (27.25% of women
versus 35.38% of men, p < 0.001). The question in this area and in the context above is that to what
extent our results re�ect the general tendency of women to experience life situations as stressful and to
what extent our results are a re�ection of hostility, discrimination or sexism at Czech medical faculties.
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Works published so far with a similar focus indicate different percentages of students experiencing
excessive stress during their medical studies. Work by Konjengbam et al indicates a prevalence of stress
of 28.4% among medical students studying in India. (39) In their work, Sarikaya et al report an even lower
proportion of students suffering from excessive stress during their studies, namely 25.6% among Turkish
medical faculty students. (40) Other results were obtained by Sidik et al with a cohort of Malaysian
students and Fares et al with a cohort of Lebanese medical students, who in their studies found
excessive stress in 57% and 62% of medical students, respectively. (41, 29) The work of A.N. Supe talks
about the prevalence of stress of 73% among medics in Seth G.S. Medical College in India with higher
prevalence in higher grades. (42) Compared to these works and while respecting the different
methodologies of the cited works, Czech medical students report a greater subjective burden of excessive
stress with all its consequences, which we described above.

Why Do We Need To Reduce Excessive Stress?
Based on what we mentioned above, it can be said that Czech medical students are exposed to excessive
stress with all its consequences during their studies. Psychological and somatic problems or the use of
alcohol and pharmaceuticals to reduce stress are not desirable phenomena for future doctors. Although
studying medicine is demanding in itself and requires a great deal of energy, time, patience and sacri�ce,
in our survey we have shown that there is unnecessary stress, which represents up to tens of percent
across faculties. The degree of representation of individual stressors varies between different faculties. It
is necessary to strive for a systematic reduction of unnecessary stress across the faculties by means of
targeted measures, which can increase the quality of life of students and, by extension, the quality of the
health care provided.

In addition to reducing the above-mentioned consequences of excessive stress, i tis also necessary to
consider the systemic and economic side of the matter. The society invests high costs (higher than
hundreds of thousands crows to lower millions of crowns) in the education of one students, which will
potentially be wasted if such a student does not �nish his studies due to excessive stress or pursues
another �eld after graduation. Reducing unnecessary stress during studies by both medical faculties and
students can undoubtedly save the entire system considerable �nancial resources and perhaps even
improve the staff situation in the Czech healthcare sector.

Strengths and limitations of study

Since the preparation of the survey, we have been aware of a possible sampling bias, given that students
who are more sensitive to stress may be more likely to �ll out a similarly focused questionnaire, but due
to the scope of our survey and the equal representation of students from individual faculties, our survey
provides a robust result. Additionally, similar cohorts of students within faculties were compared.

Our survey took place during the coronavirus pandemic, when some medical students were ordered to
help the overburdened healthcare system. At that time, the majority of teaching at Czech universities took
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place via distance learning, and it was medical students in the upper years who were exempted from the
regulation, when practical teaching was mostly preserved. According to a survey carried out at the
Charles University, the largest Czech university, under which �ve of the eight Czech medical faculties fall,
these circumstances were re�ected in a better mental state of medics, who, thanks to a sense of the
meaning of their future profession, even showed a lower prevalence of anxiety and depressive symptoms
than other students of higher education at the Charles University. (14, 43) This bias must also be taken
into account when evaluating our results.

Conclusions
Our work shows the need for an open discussion at the highest level about the possibilities of reasonable
reduction of unnecessary stress during medical studies. Medical students in the Czech Republic are
exposed to excessive stress with all the consequences described above. All that remains is to state the
existence of unnecessary components of stress, which represent an opportunity to reduce it, thereby
achieving a higher quality of life for medical students, a higher quality of health care provided in the
future, an improvement in the staff situation in the Czech healthcare system and a reduction in
ine�ciently spent �nancial resources for the education of young doctors.

What can medical faculties do?

We see an opportunity for change in, among other things, the transparent, reproducible and fair
veri�cation of students´ knowledge, the speci�c stating of the required range of knowledge, and above all
the clarity of the criteria for successful completion of the course. We can draw inspiration from the
veri�ed experiences of foreign universities. We also perceive the need for education on the topic of mental
illness in medicine and education of students in the basics of psychohygiene, effective learning methods
and time management. Education and support in this issue should be considered as one of the priorities
of the education of current and future doctors, as it has the potential to improve the overall quality of life
and therefore the overall level of services in the current healthcare sector. Every student should have
access to contacts for seeking professional help. I tis the responsibility of medical schools to increase
awareness among students about where they can �nd these contacts if needed. (table 1)

What can medical students do?

We can only recommend honest and systematic preparation for the exams to students, without which it is
di�cult to cope with the demanding study of medicine. We also consider the regular evaluation of
teaching quality, which is a standard part of the academic year at all Czech medical faculties, to be very
important. To reduce stress during studies, it is also recommended to use the principles of proper time
management and effective learning methods. Last but not least, we would like to mention the observance
of well-known principles of psychohygiene. In cases where stress during the course of study exceeds the
tolerable limit, it is necessary to be able to seek professional help. (table 1)

Table 1: What can faculties and students do
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