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Burnout prevalence in medical
students attending a team-based
learning school
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Introduction: Worldwide burnout prevalence among medical students is high.

It has a negative impact on students’ personal and professional lives as

well as on their psychosocial wellbeing and academic performance. It can

result in physicians with emotional distancing and indifference to work, and it

compromises the quality of healthcare offered to society. This study evaluates

burnout in medical students selected by mini-multiple interviews (MMIs) who

were being taught by the team-based learning (TBL) method. MMIs are often

used to select students with soft skills for medicine, and TBL is related to greater

academic achievement, which would allow students to have greater resilience to

stress. Information on burnout occurrence is lacking for this type of student.

Methods: Students (N = 143) attending the first three semesters at a

private medical school were evaluated. The Copenhagen Burnout Inventory—

Student Version (CBI-SV) questionnaire was applied on three occasions

(applications = Apps one, two, and three) in each semester. Scores ≥ 50 were

considered to indicate burnout. Data were analyzed by statistics programs.

Results: Personal-related and study-related burnout frequencies for 1st semester

students were, respectively, 24.4 and 22% in App one and rose to 51 and 48.5%

at the semester’s end. Second- and third-semester students’ frequencies reached

80.4 and 78.8%, respectively. Around 40% of 1st semester students having burnout

at App one maintained the burnout score. Peer- and teacher-related burnout

frequencies are low (4.9 and 2.4%) at the 1st semester App one and rose to

the highest (24–30%) by the end of the 2nd semester. Woman students had

significantly higher burnout frequencies in the personal- (p < 0.001) and study-

related burnout subscales (p = 0.003). Students living with friends had lower

study-related burnout scores than those living with family or alone (p = 0.024).

There were no significant correlations between the burnout scores and tuition

funding (partial or total) or having or not having religious faith.

Discussion: The prevalence of personal- and study-related burnout among

medical students of the Faculdade Israelita de Ciências da Saúde Albert Einstein

(FICSAE), perceived via mini-multiple interviews (MMI)—selected and team-based

learning (TBL)—taught, was similar to those internationally reported. The college
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semester and the gender of woman were associated with worse burnout levels.

Additional studies are needed to support more effective actions to reduce the

impact of stress on students.

KEYWORDS

burnout–professional, psychology, medical school academic performance, medical
student and residency education, stress

Introduction

Burnout is a psychological syndrome induced by chronic
stressors in a work environment characterized by a triad: emotional
exhaustion, cynical attitudes and feelings, and low sense of personal
accomplishment (Maslach and Jackson, 1981; Lee and Ashforth,
1990).

There is great concern about the mental health of medical
students. Medical students have to cope with long study and
working hours. Many first- and second-year students had not
realized the demanding nature of medical training.

Systematic analysis studies have reported a burnout prevalence
of 44.2% (Frajerman et al., 2019) or between 45 and 71% (Ishak
et al., 2013) in medical students. More than 50% of first-year
students at a British school reported high levels of emotional
exhaustion (Guthrie et al., 1998; Cecil et al., 2014). In Brazil, a
review and meta-analysis on medical students’ mental health found
values of 13.1% for burnout prevalence, 49.9% for stress, and 30.6%
for depression (Pacheco et al., 2017).

An important matter to consider is what constitutes burnout.
A systematic review of the literature found at least 142 burnout
definitions (Rotenstein et al., 2018). Many authors have questioned
whether the symptoms described for burnout diagnosis are
compatible with those of depression. Hintsa et al. (2016) analyzed
chronic stress effects, showing that burnout results lost statistical
significance when controlled for depression. It is believed that
work-related stress is the triggering factor for burnout, but
according to Bianchi et al. (2015) stress sources present in social
life including work would also be factors underlying burnout and
depressive disorders.

Admission to medical schools in Brazil occurs after the
completion of 3 years of high school, when the students generally
are 17–20 years old. Medical schools in Brazil, public or private,
select their students by written examinations based on the high
school curriculum. Students with the highest marks are selected for
admittance. There are no interviews or any other form of appraisal
of the candidate’s personality. The teaching methods are traditional
with few adaptations.

The medical school of the Faculdade Israelita de Ciências da
Saúde Albert Einstein (FICSAE) is located in São Paulo and, from
its beginning, innovated the admission process and the teaching
methodology of its medical course. Candidates first undergo a
multiple-choice test on high school subjects. In a second phase,
they attend mini-multiple interviews (MMI) to evaluate personal
competences for the practice of medicine such as empathy, ethics,
teamwork, and communication (Costa et al., 2013). The final
selection takes into consideration their performance in both phases.

The methodology of the FICSAE medical course is team-
based learning (TBL), which is an inter-active learning method.

It is grounded in the acquisition of knowledge by discussions
among students organized in small groups (Burgess et al., 2017).
The students are required to study a subject on their own and
are evaluated before and after discussions with colleagues and,
in sequence, with a teacher. Active learning requires discipline
from the student in order to cope with the required study load
throughout the semester (Carrasco et al., 2021). Weekly tests,
conceived to stimulate constant learning, can be a source of stress.
However, because of the method’s focus on group learning, TBL
offers students the opportunity to develop social skills such as
mutual help, respect for diversity of opinions, and self-esteem and
self-control (Carrasco et al., 2021).

Methods such as MMI and TBL aim to select and train students
in medical science and in the socio-emotional abilities considered
as important skills for a good doctor (Englander et al., 2013).
Selection by MMI is related to greater academic achievement and
is possibly a predictor of performance after graduation (Scott and
Markert, 1994; Reiter et al., 2007; Eva et al., 2012; Lee et al., 2016;
Yusoff, 2019).

It is important that MMI-selected medical students adapt better
to the demands of training. Similarly, it would be expected that
TBL-taught students, because of the mutual collaboration inherent
to the method, would be more resilient to the stress of medical
training programs. Nevertheless, a search of the literature found no
published studies on psychological aspects such as satisfaction with
academic life, general wellbeing, or the occurrence of burnout in
medical students selected by MMI and/or taught by TBL.

The hypothesis tested in the present study is whether the
prevalence of burnout syndrome would be lower in FICSAE
medical students because they were selected by MMI and taught
by TBL, in comparison to medical students taught by traditional
teaching methods, who are selected solely by their knowledge of
high school subjects. Theoretically, MMI selection plus the TBL
teaching method would impart more resilience to stress. This
study investigated the prevalence of burnout syndrome in first-year
and second-year FICSAE students in order to identify correlated
socio-demographic variables. The findings of the present study are
compared to the existing research on the prevalence of burnout
syndrome among medical students.

Materials and methods

Participants and ethical aspects

First, second and third-semester students attending FICSAE
in 2017 were eligible to participate in the study (N = 150). The
study was approved by the Research and Ethics Committee of
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Hospital Albert Einstein, to which FICSAE belongs, under number
2.233.372. Voluntary participants signed an informed consent form
before receiving the study questionnaires. All measures were taken
to guarantee the confidentiality of the data and to prevent any
social exposure. The main researcher was the only person to
access the questionnaires, and there was no nominal disclosure
of participants.

Study measures/Data collection

This study was a prospective observational research. The
questionnaires were implemented on three occasions in the
semester at intervals of approximately 7 weeks. Application took
place in FICSAE classrooms. Each of the three occasions avoided
the period of final exams or the resumption of classes after vacation.
The two questionnaires were:

(1) A socio-demographic questionnaire to characterize the
included population according to their age, gender, marital
status, medical school semester, existence of housemates,
tuition funding, and religion.

(2) Copenhagen Burnout Inventory—Student Version (CBI-SV):
a questionnaire created to assess several aspects of the burnout
syndrome in students. The CBI-SV questionnaire comprises
questions related to four aspects (called subscales) of burnout:
personal burnout (six items), study-related burnout (seven
items), peer-related burnout (six items), and teacher-related
burnout (six items).

All items are rated on a scale of 1–5 points: 1 = never, 2 = rarely,
3 = sometimes, 4 = often, and 5 = always. The subscale scores
were validated for publishing in Brazilian Portuguese language
(Reiter et al., 2007). The answers to each item were assigned values:
never = 0, rarely = 25, sometimes = 50, often = 75, and always = 100.
Item ten is scored in reverse order (Campos et al., 2013).

The final score of each subscale was the average mean of its
items’ scores, varying from 0 to 100. Values equal to or greater
than 50 points were considered as the burnout level, and these four
subscales were analyzed separately (Borritz and Kristensen, 2004;
Campos et al., 2013).

The application, computing, and analysis of the data were
performed according to published guidelines (Borritz and
Kristensen, 2004). In order to calculate a score, a minimum
number of items had to have been answered: at least three items
in the subscales for personal, peer-related, and teacher-related
burnout and at least four items in the study-related burnout
subscale (Borritz and Kristensen, 2004).

Statistical analysis

The analysis was performed with the IBM SPSS Statistics for
Windows program, version 24.0, and p-values were adjusted by
the computer software R, version 3.4.1, and a 5% significance level
was considered. To identify further associations between semester
progression and the socio-economic data, estimation equations
with binomial distribution considered the inter-dependence of

evaluation for each student. The adjusted mean values and 95%
CI were compared with p-values corrected by the sequential
Bonferroni method.

Results

A total of 97% of all the invited students participated in the
study, comprising 143 medical students from the first, second, and
third semesters. For the full sample, 60.8% participated in all three
questionnaire applications, 25.9% participated twice, and 13.3%
participated only once. The sample parameters are available as a
Supplementary Table 1.

As shown in Figure 1, mean scores of ≥50 were most evident
in the questionnaires that explored personal- and study-related
subscales. In contrast, peer-related and teacher-related mean scores
were well below the 50 points score, although a significant number
of students had burnout scores of ≥50 in these subscales.

Table 1 shows the percentage of students with burnout scores
tested for the various subscales at different time points during
the first three semesters of medical school. In the first semester
of the medical course, the personal- and study-related burnout
frequencies showed a marked increase from the first application
to the second, and they roughly doubled in value by the third
application (p < 0.05), in which nearly 50% of the students had
burnout-compatible scores. It is of note that the questionnaires
were applied with intervals of only 7 weeks. These values remained
high at the first implementation for the second-semester students,
and they increased as the semester progressed (p < 0.05 once
compared first and second applications and first and third). The
highest frequencies of personal- or study-related burnout were
seen at the beginning (first application) of the third semester,
tending to a small reduction and stabilization as the semester
progressed.

The percentage of medical students with peer-related
burnout scores was small at the beginning of the first semester
(approximately 5%), but it doubled over the semester. The highest
values were observed at the middle of the second semester and at
the end of the third semester. Teacher-related burnout frequency
was 2.4% at the start of the first and second semesters, increasing
by the second and third questionnaire applications; the values were
highest (30.3%) in the middle (second application) of the second
semester. In the third semester, the frequencies markedly decreased
to values between 6.5 and 12.5%.

This study allowed other analyses. Approximately 22% of
the students, who had low scores at the first application of
the personal- and study-related subscales, maintained their low
scores throughout the two subsequent applications. Conversely,
38–41% who had scores that were ≥50 maintained their scores
(data not shown).

In relation to gender, woman students presented higher
frequencies of burnout than colleagues who were men in the
personal-related burnout (p < 0.001) and study-related burnout
(p = 0.003) subscales. Students living with friends had lower study-
related burnout scores than those living with family or alone
(p = 0.024). There were no significant correlations between the
burnout scores and tuition funding (partial or total) or having or
not having religious faith.
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FIGURE 1

Distribution of scores obtained in Copenhagen Burnout Inventory—Student Version (CBI-SV) subscale questionnaires applied to Faculdade Israelita
de Ciências da Saúde Albert Einstein (FICSAE) students at the beginning, middle, and end of the first three semesters of medical school. The subscale
types of CBI-SV questionnaires applied were personal-related, study-related, peer-related, and teacher–related. The white line in the boxplots is the
median, and the below and above limits represent the first (25%) and third (75%) quartiles, respectively. Maximum and minimum values are indicated
by whiskers, and outliers are shown as asterisks. The transversal line marks the score of 50, which is the threshold considered as burnout in CBI-SV
questionnaires. The number of students answering the questionnaires varied from 106 to 143.

TABLE 1 Percentage of Faculdade Israelita de Ciências da Saúde Albert Einstein (FICSAE) students with burnout-compatible scores in the Copenhagen
Burnout Inventory—Student Version questionnaires applied at the beginning, middle, and end of the first three semesters of medical school.

Medical school semesters First semester Second semester Third semester

CBI-S burnout subscales 1st appl 2nd appl 3rd appl 1st appl 2nd appl 3rd appl 1st appl 2nd appl 3rd appl

Personal 24.4*† 40.5*$ 51.5* 61.0† 73.7*$ 69.7 80.4† 72.5*$ 67.5

Study-related 22.0*† 39.0*$ 48.5* 43.9*† 73.7*$ 78.8*† 78.3*† 67.5* 65

Peer-related 4.9 12.2 9.1 17.1 23.7 15.2 13 10 22.5

Teacher-related 2.4 9.8 12.1 2.4 28.9 30.3 6.5 12.5 10

Number of students 41 41 33 40 38 33 47 41 40

Burnout-compatible scores in CBI-SV: ≥50. Percentages in relation to the number of valid questionnaires.
†Differences between semesters in the same subscale significant at p ≤ 0.01.
$Differences between semesters in the same subscale significant at p < 0.05.
*Differences in the same subscale significant at p < 0.05.

Discussion

We found that the median prevalence of personal- and study-
related burnout scores (≥50) in FICSAE students selected by MMI
and taught by the TBL methodology was high and varied from
24.4%, at the start of medical school training to 80.4% by the third
semester of medical school. These frequencies were closer to the
45–71% burnout levels reported in published systematic review
studies of medical schools outside Brazil (Ishak et al., 2013).

However, it is difficult to compare data obtained by different
methods or inventories. The Maslach Burnout Inventory (MBI)

was used to evaluate emotional exhaustion among British and
American medical students, showing a prevalence of 54.8 and 35–
45%, respectively (Cecil et al., 2014; Dyrbye and Shanafelt, 2016). It
should be mentioned that these results are not directly comparable
to this study described herein, which utilized the CBI-SV, although
some items are similar to the MBI emotional exhaustion scale
(Maroco and Campos, 2012).

Studies conducted in Brazilian schools, mostly using MBI,
reported frequencies of 13.1% (Pacheco et al., 2017) and 12%
(Barbosa et al., 2018) for medical students who underwent
traditional admission exams to medical schools and who had been
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taught by conventional teaching methods, respectively. Moreover,
regionalism could possibly explain the variation of Brazilian results
and the international prevalence of burnout. All Brazilian studies
were carried out in the Northeast Region, while the main and
most competitive medical schools are located in the Southeast
Region, where the school environment becomes more competitive
and stressful. At the University of São Paulo, the most competitive
Brazilian medical school, a longitudinal study by Millan and Arruda
(2008) showed that only 27% of students passed their first attempt
to enter college, whereas 41% made two attempts, and 32% made
three or more attempts.

Taken together, the results from the present study indicate
that personal- and study-related burnout are critical factors in
the academic life of FICSAE students. On the other hand, the
relationship with colleagues or teachers was not a stressful factor for
most students, as the frequencies observed for these subscales were
much lower than those for personal- and study-related burnout.
However, as expected, in each semester as time passed, gradual
increases were observed in the number of students manifesting
peer- and teacher-related burnout. The higher frequencies of
teacher-related burnout in the second semester possibly reflect
difficulties with a particular teacher or subject, considering the
sharp reduction during third semester. In general, the low
frequencies of students with peer- or teacher-related burnouts
probably reflect the TBL method, which encourages cooperation
among students and promotes a closer relationship with teachers.
These results are novel, as there are no published reports of the
effects of interpersonal relations for TBL-taught students.

The high personal- and study-burnout frequencies at the
beginning of the semester affecting 22–24% of the students were
not expected. Medical students present a demanding trait for high
personal performance (Millan and Arruda, 2008), which, allied to
highly competitive admission tests, (Pacheco et al., 2017) might
have contributed to those high frequencies. Significantly, around
40% of students maintained the burnout scores throughout the
first semester, signaling that this group of students requires special
attention.

A multi-center study by Dyrbye et al. (2009) indicates that
dissatisfaction with the academic environment and the level
of perceived support is more closely associated with first-year
and second-year burnout. As students advance, other factors,
many related to clinical practice, become important in burnout
development. Therefore, effective strategies to optimize the
learning environment should be developed for different phases of
the medical training curriculum (Dyrbye et al., 2009).

In the present study, women presented higher scores for
personal- and study-related burnout than men. Other authors
found no difference in general burnout levels between genders,
although men present higher depersonalization scores and women
higher emotional exhaustion scores (Mazurkiewicz et al., 2012;
Cecil et al., 2014; Dyrbye et al., 2014). While religion and receiving
or not receiving a scholarship did not affect burnout, rather the
factor of living with friends is correlated with lower study-related
burnout in comparison to students living with family or alone.
Perhaps, individuals who are going through the same moment of
crisis feel less fragile and more secure (Saito et al., 2014).

Another question to be raised is to what extent burnout
questionnaires yield evidence of real burnout. The most widely
used is the Maslach Burnout Inventory (MBI), which was

conceived to evaluate three dimensions: emotional exhaustion,
depersonalization, and low personal accomplishment at work
(Maslach and Jackson, 1981). We deemed that MBI-HSS (Human
Services Survey) would not be an adequate method to evaluate first-
and second-year medical students because they have only minimal
interaction with patients, and for them the most prevalent factor is
emotional exhaustion (Mazurkiewicz et al., 2012). Therefore, the
present study utilized the CBI-Student Version, a scale that has
been validated for the Brazilian Portuguese language (Campos et al.,
2013).

As for the limitations of the present study, the study design
was cross-sectional and, thus, limited to the first three semesters,
and anxiety and depression were not investigated, which can
underlie burnout.

In conclusion, the prevalence of personal- and study-related
burnout in FICSAE medical students reached significant values,
similar to those reported internationally, despite having been
selected by MMI and taught by TBL methods. Team-based
learning stimulates participation in classes and interest in learning
among the so-called Generation Z (Toledo et al., 2012). However,
persistent stress can seriously affect the students’ psychological
wellbeing. Medical schools have the responsibility to support the
students to reduce the impact of stress and to make institutional
efforts to facilitate academic achievement (Dyrbye et al., 2006; West
et al., 2016).
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