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Abstract

Background: The coronavirus pandemic is an international public health emergency without precedence in modern history. It represents a
challenge to students' academic and psychological stability due to the changes it caused in daily life. This study aimed to evaluate the
prevalence and level of burnout in medical students caused by the academic and psychological instability that the pandemic represents.
Methods: A prospective cross-sectional study was designed using the Maslach Burnout Inventory-Student Survey (MBI-SS). This evaluated
the emotional exhaustion due to study demands, cynicism, and negative self-academic efficacy. This study was based in the school of medicine
of the Universidad Autonoma de Nuevo Leon (UANL) in Monterrey, Mexico, during the Spring semester of 2020. Results: A total of 154 (93
women and 61 men) first-year medical students participated (response rate of 36.4%). Burnout was identified in 14.9% (n=23), and high
emotional exhaustion in 53.9% (n=83). Burnout was almost 4 times more likely to develop in men than in women (aOR = 4.8; 95% Confidence
Interval=1.7-13.3) when considering age as a covariable in the multivariable model. Conclusion: Further epidemiological studies of burnout
syndrome in medical students are needed, and schools should consider promoting mental health and making programs available for their
students to help overcome the emotional and social challenges during the pandemic.
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Introduction (MBI-SS).5 The application of the MBI-SS shows students can
experience  high  levels of emotional exhaustion,
depersonalization or cynicism, and negative self-academic
efficacy. Each domain assesses different symptoms and conducts.

Burnout is a psychological syndrome produced by professional
exhaustion and chronic stress based on three main domains:
excess emotional exhaustion, excessive depersonalization, and
reduced personal achievement." In the academic context, the
three main domains that evaluate the presence of burnout
syndrome are emotional exhaustion, cynicism, and self-academic
efficacy. Emotional exhaustion refers to feelings of being
overextended and depleted of one's emotional resources.
Cynicism is a cynical, detached response to other people and
themselves. Negative self-academic efficacy evaluates a
reduction in personal accomplishment and feeling less
competent in their academic performance.*> The Maslach
Burnout Inventory has been the most used instrument in the
scientific community to evaluate burnout syndrome in the
general population. The General Survey version (MBI-GS) was
designed to assess burnout in work contexts.*® Based on the
assumption that students experience an equivalent form of
exhaustion, the MBI-GS was adapted to survey university
students, creating the Maslach Burnout Inventory-Student Survey

During the last years, burnout has increased its incidence as a
common phenomenon among medical students, residents, and
doctors with less than 5 years of experience compared to the
general population.” Recent observations suggest the
appearance of burnout during the first years of medicine has
increased,® and that at least half of the students will suffer
burnout at some point in their medical studies® These high
statistics suggest that evaluating burnout syndrome is important
in medical students. Addressing the problem at the right time can
improve their academic performance and reduce the risk of
developing further emotional instability, fatigue, and drug use.'®"

The Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) pandemic, also known as COVID-19, has changed
people’s lives across the globe. From the mandatory self-isolation
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time and use of face masks to a forced transition from face-to-
face education to online platforms, changing the environment in
which educators and students interact.'” These sudden outbreaks
can precipitate new psychiatric symptoms and aggravate pre-
existing mental ilinesses.” During today's pandemic, the general
population has reported increased feelings of anxiety,
depression, post-traumatic stress disorder, obsessive-compulsive
disorder, insomnia, and suicide."* Apart from the psychiatric
consequences to the general population, it has been proved that
social isolation has substantially increased the suicide risk in older
people during the pandemic. Understanding the severity of the
problem leads to finding common solutions, such as suicide
prevention, dissemination of scientific information, promoting
self-help, positive coping, reducing isolation through technology,
and developing telehealth.™

The medical community has suffered an important increase in the
amount of work during the COVID-19 pandemic. Several studies
have evaluated burnout in physicians during the pandemic,
reporting that on average, 76% of medical residents had reported
burnout during these times."'® In contrast to medical residents
and specialists, and few have addressed the psychological burden
and pressures on students due to the closure of facilities and
schools around the world."""

We hypothesized the students would present high levels of
emotional exhaustion and burnout levels because, during the
pandemic, the risk of developing COVID-19 and the change in
learning methods will accentuate their previous stress. The
objective of this study was to evaluate the prevalence and level
of burnout in first-year medical students during the COVID-19
pandemic.

Methods

A cross-sectional study was designed to establish the burnout
prevalence in first-year medical students; enrolled in the 2020
spring semester of the Human Anatomy course. The study was
based in the school of medicine of the Universidad Autonoma de
Nuevo Leon (UANL) in Monterrey, Mexico, which has a 6-year
program and a 19-week anatomy course during the first year.®

The eligibility criteria were to be enrolled in the human anatomy
course during the pandemic COVID-19 and be at least 18 years
old. The students enrolled in the Gross Human Anatomy course
were second-semester medical students, and they had presential
(face-to-face) courses in the previous semester. We determined
as an estimated sample size that the enrollment of 139 first-year
medical students would provide a power of 97.5% to detect the
prevalence of burnout at least 10%, using a two-sided test with a
type I error of 0.05.

An online survey was advertised on the human anatomy
department’s official website during the spring semester's last
week (June 22 to June 26, 2020). The survey contained an online
informed consent where the students had the opportunity to

deny their participation in the study or answer voluntarily. The
age and sex of the students were collected, then the Maslach
Burnout Inventory-Student Survey (MBI- SS)*'%? was applied,
which consisted of 15 questions corresponding to the evaluation
of emotional exhaustion (five items), cynicism (four items), and
academic efficacy (six items) (Supplement 1). The scores
described the frequency with which the student felt identified
with each expression, from 0 (never) to 6 (always). Results from
the three domains were classified as follows:
exhaustion: low (0-9), moderate (10-14), or high (>14); cynicism:
low (0-1), moderate (2-6), or high (>6); and academic
effectiveness: low (<22), moderate (23-27), or high (>28). ¥'-2

emotional

Due to the anonymity of the survey, all participants were provided
with the information for psychological support through the
student mental healthcare programs provided by the University
through the Department of Psychiatry of the University Hospital.

Responses from all questionnaires were registered in a database
using 2020 Microsoft Excel for Mac, version 16.43 (Microsoft
Corp., Redmond, WA). These were then analyzed using SPSS
statistical package, version 25.0 (SPSS Inc., Chicago, IL). The
Kolmogorov-Smirnoff test was used to evaluate the normality of
the data. Quantitative variables were summarized using central
tendency and dispersion measures, and qualitative variables in
frequencies and percentages. A student’s t-test was used to
compare quantitative variables. A Pearson’s Chi-Squared test was
run, and odds ratios (OR) and 95% confidence intervals (CI) were
calculated to determine associations in qualitative variables.
Adjusted OR (aOR) were calculated after including age as a
covariate in a multivariable regression model. Variables with a p-
value of <0.05 in the univariate analysis were included in the
multivariate. A statistical threshold of <0.05 was used throughout.
The study was approved by the University’s ethics and research
committees with the registration number AH20-0003.

Results

A total of 154 first-year medical students were included on the
study, 60.3% (n =93) were female and 39.6% (n=61) were male
(response rate 36.4%). The ages ranged between 18 and 24 years,
and the mean age was 18.9 + 0.9 years. Based on the MBI-SS
definition, 14.9% (n=23) of the study participants were found to
have burnout syndrome, 53.9% (n=83) scored high on emotional
exhaustion, 16.9% (n=26) scored high cynicism, and 34.4% (n=53)
scored low on academic effectiveness (Table 1, Figure 7). Men
had a statistical tendency towards lower academic effectiveness
(p=0.037) and increased cynicism (p=0.003) than women, as well
as a higher incidence of burnout (26.6% vs 7.5%, p=0.001).

Men were 3 times more likely to develop burnout than women
(@aOR: 4.3; 95% CI [1.6-11.3]) in the bivariable analysis and almost
4 times more likely (aOR: 4.8 95% Confidence Interval=1.7-13.3)
after adjustment by age (7able 2).
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Table 1. Categorization by Domain and Severity of Burnout Syndrome.

Total Female Male
. o L
Domain, n (%) Level (n=154) (n=93) (n=61) P-value
. . Low-moderate 71 (46.1) 48 (51.6) 23 (37.7)
Emotional exhaustion, n (%) . 0.090
High 83 (53.9) 45 (48.4) 38 (62.3)
. Low-moderate 128 (83.1) 84 (90.3) 44 (72.1)
Cynicism, n (%) . 0.003*
High 26 (16.9) 9 (9.7) 17 (27.9)
. . Low-moderate 53 (34.4) 26 (28.0) 27 (44.3)
Academic efficacy, n (%) ) 0.037*
High 101 (65.6) 67 (72.0) 34 (55.7)
Yes 23 (14.9) 7 (7.5) 16 (26.2)
Burnout, n (%) 0.001*
No 131 (85.1) 86 (92.5) 45 (73.8)

Legend: All values are expressed are the number of participants and percentages between parenthesis (%). Female sex is the comparator. *Statistically significant
with a p-value of <0.05. Burnout two-dimensional (Defined as high emotional exhaustion and cynicism).

Table 2. Association Between Gender and Burnout Syndrome.

Burnout Univariable Bivariable p value Multivariable p value
Female 7 (7.5) - - - -
Male 16 (26.2) 43 (1.6-11.3) 0.001* 4.8 (1.7-13.3) 0.002*

Legend: All values expressed in number of participants and percentages between parenthesis (%). Female gender is the comparator. *Statistically significant with
a p-value of <0.05. Burnout two-dimensional (Defined as high emotional exhaustion and cynicism). Multivariable analysis after age adjustment.

Discussion Figure 1. Domains of Burnout Syndrome.

The coronavirus pandemic caused the need to establish
quarantine around the world. Students were forced to transition B High levels ® Low-Moderate
from face-to-face learning to fully online learning, restrained to
their homes, and experienced a constant fear of being infected.
Facing these daily-life changes can impact the mental health of
the students as well as their academic performance due to the
increased amount of stress exposure. 46,1

In this cross-sectional study, the burnout prevalence was 14.9% 85,1

among first-year medical students enrolled in the human

anatomy course. There was a high (53.9%) prevalence of

emotional exhaustion. Men were more likely to experience lower

academic effectiveness, increased cynicism, and burnout. 53,9
Previously studies had addressed burnout syndrome; however,

their focus was on student involvement in clinical scenarios rather

. . . 14,9
than prevalence. A study in Switzerland 2020 surveyed medical :
students and residents involved in COVID-19 scenarios and their OVERALL EMOTIONAL CYNICISM ACADEMIC
non-involved peers to determine anxiety, depression, and BURNOUT — EXHAUSTION EFFICACY

burnout levels. Both medical students and residents reported
lower levels of anxiety, depression, and burnout, compared with
their non-involved peers."” In 2016, the prevalence of burnout
among medical students was evaluated at a Mexican University
before the COVID-19 pandemic® They used the MBI
questionnaire, reporting a lower prevalence of 5.2% for moderate
burnout syndrome (vs 14.9% in the present study). Although the
study included first to sixth-year students rather than only first-
year students, it can be hypothesized that the pandemic is an
influencing factor for increased burnout prevalence. Other
associated factors involved, such as attending university for the
first time, living away from home and drug use, should also be
considered.

Legend: All values are expressed in percentages. Burnout two-dimensional
(Defined as high emotional exhaustion and cynicism).

Assessing the prevalence of burnout syndrome in medical
students is important because early intervention can prevent the
development of future psychiatric disorders. Suffering even from
only one of the three domains that make up the syndrome can
lead to the appearance of negative effects related to the learning
process, and physical symptoms such as drowsiness, fatigue,
migraine, emotional instability, and even increased alcohol and
drug use''3.In the United States 2020, a study reported that 71%
of college students had increased stress, anxiety, and depressive
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thoughts due to COVID-19 associated with difficulty concerning,
sleeping disruption, decreased social interactions and increased
concerns about academic performance.?* These symptoms have
a negative impact on the academic development of the student
and their health, serving as a predictive factor for the increased
risk of suicide and dropping out of medical studies.?

The results of this study demonstrate that at least 14.9% of our
medical students are at risk of developing the negative effects of
burnout syndrome. Bearing in mind, participants do not need to
have been impacted in all domains of burnout to be at risk for
negative impacts. To support these students at the end of the
study, we provide the information for psychological support
through the student mental healthcare programs provided by the
University through the Department of Psychiatry of the University
Hospital.

The main limitation of this study was that it did not evaluate
associated factors that may cause burnout symptoms such as
drug or alcohol consumption, cigarette smoking, economic or
family status, stress, poor peer interactions and support, lower
levels of physical activities, among others. There is a lack of a
control group (prior to the pandemic); therefore, the high
prevalence of burnout can only be hypothesized as due to the
pandemic but cannot be objectively shown. The survey was only
answered by 154 students enrolled in the human anatomy course
of more than 500. The mean age (18.9 years) is younger than in
other medical schools, and maturity may also influence the
prevalence.
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