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Objective: the aim of this study was to investigate possible
associations between Burnout, use of hypnotics and sleep
quality among medical students. Method: a cross-sectional
quantitative study was conducted among medical students of
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a university center of northeastern Brazil, with the problem-
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based learning (PBL) methodology. The Maslach Burnout
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Inventory-Student Survey, the Pittsburgh Sleep Quality
Index (PSQI) and a sociodemographic questionnaire were
applied among pre-clerkship students of the course. Results:
the study included 523 students and found 48 (9.2%) with
tridimensional diagnosis criteria for Burnout syndrome (BS).
Poor sleep quality and use of hypnotic drugs for sleep were
associated with BS (p < 0.001 and p = 0.003, respectively).
There were no statistical differences in age, gender, religion,
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marital status, student financing and performing paid work,
between individuals with and without BS. Conclusion: there
was an association between BS, use of hypnotics and poor
sleep quality among pre-clerkship medical students.

Descriptors: Burnout Psychological; Education Medical
Undergraduate; Education Medical; Sleep Aids Pharmaceutical;
Sleep Initiation and Maintenance Disorders; Sleep.
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Uso de hipnóticos, qualidade do sono e síndrome
de Burnout em estudantes de medicina

Objetivo: o objetivo deste estudo foi investigar possíveis associações entre Burnout, uso de
hipnóticos e qualidade do sono em estudantes de medicina. Método: foi realizado um estudo
transversal quantitativo com estudantes de medicina de um centro universitário do nordeste do Brasil,
com metodologia de Aprendizagem Baseada em Problemas (ABP). O Maslach Burnout InventoryStudent Survey, o Pittsburgh Sleep Quality Index (PSQI) e um questionário sociodemográfico foram
aplicados entre os alunos do pré-internato do curso. Resultados: o estudo incluiu 523 alunos e
encontrou 48 (9,2%) com critérios de diagnóstico tridimensional para Síndrome de Burnout (SB).
A má qualidade do sono e o uso de hipnóticos para dormir foram associados à SB (p < 0,001 e
p = 0,003, respectivamente). Não houve diferenças estatísticas quanto à idade, sexo, religião,
estado civil, financiamento escolar e realização de trabalho remunerado, entre indivíduos com e
sem SB. Conclusão: houve associação entre SB, uso de hipnóticos e má qualidade do sono em
estudantes de medicina pré-internato.

Descritores: Esgotamento Psicológico; Educação de Graduação em Medicina; Educação Médica;
Medicamentos Indutores do Sono; Distúrbios do Início e da Manutenção do Sono; Sono.

Uso de hipnóticos, calidad del sueño y síndrome
de Burnout en estudiantes de medicina

Objetivo: el objetivo de este estudio fue investigar las posibles asociaciones entre el síndrome de
Burnout, el uso de hipnóticos y la calidad del sueño entre estudiantes de medicina. Métodos: se
realizó un estudio cuantitativo transversal entre estudiantes de medicina de un centro universitario
del noreste de Brasil, con metodología de aprendizaje basado en problemas (ABP). Se aplicó
el Maslach Burnout Inventory-Student Survey, el Pittsburgh Sleep Quality Index (PSQI) y un
cuestionario sociodemográfico entre los estudiantes de pre-administrativo del curso. Resultados: el
estudio incluyó a 523 estudiantes y encontró 48 (9,2%) con criterios de diagnóstico tridimensional
de síndrome de Burnout (SB). La mala calidad del sueño y el uso de fármacos hipnóticos para
dormir se asociaron con SB (p <0,001 y p = 0,003, respectivamente). No hubo diferencias
estadísticas en edad, sexo, religión, estado civil, financiamiento de los estudiantes y realización de
trabajo remunerado, entre individuos con y sin SB. Conclusión: hubo asociación entre SB, uso de
hipnóticos y mala calidad del sueño entre los estudiantes de medicina antes de la rotación clínica.

Descriptores: Agotamiento Psicológico; Educación de Pregrado en Medicina; Educación Médica;
Fármacos Inductores del Sueño; Trastornos del Inicio y del Mantenimiento del Sueño; Sueño.
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Introduction

2019. The sample size was estimated using the Kish’s
formula(20) considering the prevalence of BS in previous

Burnout syndrome (BS) can be contextualized

studies(6,16-17,21). A minimum sample size of 367.3 was

in an interrelated three-dimensional setting involving

calculated but was increased to 523 to increase the

depersonalization, emotional exhaustion and diminished

reliability of the study. Students who did not give consent

personal fulfillment. It is involved in a context that

were excluded from the study.

includes a personal conception of work overload associated

Participants were recruited at the university center,

with decreased productivity(1). The concept, created by

until the sample was complete, covering all semesters of

Maslach and collaborators in the 1980s, has gained greater

the course, and proportional to the number of students

importance in the current decade

in each semester. The medical course is divided into four

.

(2-3)

In the educational context, undergraduate medical

years of pre-clinical and clinical content and two years

students have shown exponential symptoms of psychic

of clerkship. The teaching methodology is hybrid with

exhaustion in recent years(4). About 24.8% of students

traditional lectures and active student-centered model

have some BS symptom early in their course(5). In Brazil,

called problem-based learning (PBL) or team-based

the prevalence among medical students has ranged from

learning (TBL). Practical activities involve simulation with

10.3 to 55.1%(6-7).

actors as standardized patients designed to stimulate

Curriculum overload, academic work deadlines,
extracurricular activities, agitated work environments,

integrated reasoning and activities in clinical settings with
real patients and assisted by preceptors.

sleep restraint, attention to family expectations, social

The study was approved by the Research

life management and financial pressure are stressors

Ethics Committee of the institution (CAAE:

often described by undergraduate medical students(8).

88272418.5.0000.5049) and all participants signed the

In addition, medical students are often exposed to an

Informed Consent Form.

environment with significant psychic, physical and social
stress(9). These factors can affect academic performance,
interpersonal relationships and sleep quality(10-11).
Poor sleep quality has been associated with increased
risk for Burnout(12), psychoactive substance use(13),
fatigue(14), and psychological problems(15).
In northeastern Brazil, the level of poverty is higher
and the selection process for admission to medical school
is strenuous. In addition, the poor government funding,

Measurement
Sociodemographic questionnaire
Variables to assess sociodemographic status of the
study participants were formulated by the authors. It
includes questions on age, sex, year of study, religion,
use of hypnotic drugs and others.

Maslach Burnout Inventory – Student Survey (MBI-SS)

full-time curriculum, competition for high academic

To assess students’ self-perception of Burnout, we

performance and involvement in extracurricular activities

used the MBI-SS (Maslach Burnout Inventory – Student

result in increased susceptibility to psychological stress.

Survey), which was adapted for Brazilian Portuguese(22).

These characteristics put these medical students at an

The MBI-SS consists of 15 questions subdivided into the

excessive risk for sleep disorders and BS. In Brazil,

following three subscales: emotional exhaustion (5 items),

there is a paucity of research on BS among the medical

cynicism (4 items), and academic efficacy (6 items). All

students(6,16-17). Only two available, not in the northeastern

items were assessed by frequency using the following

of this country, analyses the association between BS and

Likert scale (0-6): 0 (never), 1 (once a year or less), 2

sleep quality(18-19).

(once a month or less), 3 (a few times a month), 4 (once

This study was developed to investigate possible
associations between Burnout and sleep quality, using
a representative sample of undergraduate medical
students from a university center in northeastern Brazil.
We hypothesized that there is an association between BS
and poor sleep quality and a greater use of psychotropics
among medical students.

Method
Study design and participants

a week), 5 (a few times a week), and 6 (every day).
The cut-off points to identify the presence of BS were
emotional exhaustion ³ 27, cynicism ³ 10 and academic
efficacy £ 33. These scores corresponded to the 66th
percentile of emotional exhaustion and cynicism and to
the 33rd percentile of academic efficacy. Participants with
high scores for emotional exhaustion and cynicism and low
for academic efficacy were identified as having Burnout(6).

Pittsburgh Sleep Quality Index
Pittsburgh Sleep Quality Index (PSQI) is a selfadministered and brief instrument to assess the sleep

A cross-sectional descriptive and quantitative study

quality and some factors that can influence it over a

was conducted among undergraduate medical students

1-month period. It consists of 19 self-rated questions

at a university center of northeast do Brazil during

and 5 questions rated by the bed partner or roommate,
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which generate 7 component scores including sleep

as proportion, frequency, and mean. χ2 and Pearson

duration, sleep disturbance, habitual sleep efficiency,

correlation analyses were used to explore associations

subjective sleep quality, use of sleep medication, daytime

and relationships between variables. A p-value ≤ 0.05

dysfunction, and sleep latency. Each component score

was considered statistically significant.

ranges from 0 to 3 (0 score equals better and 3 is worst).
A global score >5 designates poor sleep quality, whereas

Results

a 0-4 score is considered good-quality sleep. PSQI has
The study included 523 students, that represent

good psychometric properties and has been validated
among a student population in Brazil(23).

76.4% of the total of medical students from the university
center. Among this sample, 48 (9.2%) of the students fit

Analysis

the tridimensional diagnosis criteria for BS. There were no

Data were analyzed using the Statistical Package

statistical differences in age, sex, religion, marital status,

for Social Sciences (SPSS, Chicago, IL) version 20. The

student financing and performing paid work, between

data were summarized using descriptive statistics such

individual with and without BS (Table 1).

Table 1 - Demographic data from undergraduate medical students with and without Burnout syndrome (N=523).
Fortaleza, CE, Brazil, 2019
Burnout syndrome

Variables

p-value

Yes

No

22 (20 - 23)

21 (20 - 23)

0.909*

33 (68.8)

299 (62.9)

0.426†

1st semester

4 (8.3)

68 (14.3)

0.753‡

2nd semester

4 (8.3)

64 (13.5)

3rd semester

6 (12.5)

64 (13.5)

4 semester

9 (18.8)

56 (11.8)

5 semester

8 (16.7)

59 (12.4)

6th semester

6 (12.5)

61 (12.8)

7th semester

5 (10.4)

43 (9.1)

8 semester

6 (12.5)

59 (12.4)

Catholic

30 (62.5)

353 (74.3)

Evangelical

6 (12.5)

51 (10.7)

I do not have

8 (16.7)

47 (9.9)

Spiritism

3 (6.3)

13 (2.7)

Other

1 (2.1)

11 (2.3)

46 (95.8)

426 (89.7)

Married or stable union

2 (4.2)

43 (9.1)

Divorced or separated

0

5 (1.1)

Widower

0

1 (0.2)

Yes

15 (31.3)

139 (29.3)

No

33 (68.8)

336 (70.7)

5 (10.4)

33 (6.9)

43 (89.6)

442 (93.1)

Age, median (P25-P75)
Female, N(%)
Semester, N(%)

th
th

th

Religion, N(%)
0.328†

Marital status
Single

0.673‡

Student financing
0.773†

Work paid
Yes
No

0.378‡

*Mann-Whitney test; Pearson’s chi-square test; Fisher’s exact test
†

‡

A higher prevalence of poor sleep quality was identified among undergraduate medical students with BS (Figure 1).
www.revistas.usp.br/smad
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Pearson’s chi-square test (p < 0.001)

Figure 1 - Association between sleep quality and Burnout syndrome in undergraduate medical students (N=523).
Fortaleza, CE, Brazil, 2019

In addition, a higher percentage of students who
regularly use hypnotic drugs for sleep was identified

among those in the group who had Burnout syndrome
(Figure 2).

Fisher’s exact test (p = 0.003)

Figure 2 - Association between use of hypnotic drugs for sleep and Burnout syndrome in undergraduate medical
students (N=523). Fortaleza, CE, Brazil, 2019
www.revistas.usp.br/smad
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Discussion

out in Brazil. The general prevalence of BS ranged from
2.5 to 57.2%. Among the factors associated with this

The present study showed an association between
the presence of BS and poor sleep quality among

condition, a higher consumption of drugs to improve
academic performance was identified(32).

undergraduate medical students at a university in

A cross-sectional survey of 86 third-year medical

northeastern Brazil. In addition, a more frequent use of

students at Mount Sinai College of Medicine in New

sleep hypnotic drugs was identified among students with

York, a traditional-style medical school, found a BS

BS. There are few studies conducted with undergraduate

prevalence of 71%. Burnout students were significantly

medical students investigating the association between

more likely to suffer from sleep deprivation (p = 0.0359)

BS and sleep quality(24-25).

(33)

In a cross-sectional, quantitative and descriptive
study of 184 medical students in Brazil, the prevalence
of poor sleep quality was 61.9%. However, this study did
not investigate the association between sleep quality and
stress factors or BS(26). Another study with 320 medical
students in a Saudi medical school, the prevalence was
30%. These authors identified an association between
high levels of stress and poor quality of sleep(27).
In another cross-sectional study with 207 medical
students from Iran using self-report questionnaires
including MBI-SS and the Insomnia Severity Index
identified a correlation between sleep complaints and
Burnout symptoms(28).

In Nigeria, which as in northeastern Brazil has a high
level of poverty and low government funding for education,
the prevalence of poor sleep quality among medical
students was 50.1%. The prevalence of psychological
stress was 24.4%, which was associated with poor sleep
quality. This study did not evaluate the presence of BS(15).
A survey of students at the University of Pittsburgh
School of Medicine, BS rates were 22.4% at the beginning
of the year and 19.2% at the middle of the year. The
authors found that pathological sleepiness and sleeping
less than 7 hours a night were independent predictors of
BS(29). In another research, a shorter night’s sleep time
was associated with symptoms of BS or depression in a
cross-sectional descriptive study with 307 second year
medical students in the USA(30).
In a study of 330 undergraduate medical students
from Brazil, BS was associated with low frequency of
family encounters (p <0.001), lack of leisure time (p =
0.005) and low physical activity (p = 0.03). Meanwhile,

. A cohort study with 47 interns from the University

of Pennsylvania identified only 4.3% of a high level
of BS initially, compared with 55.3% at final year
(p < 0.0001). In this study, no association between
the development of chronic sleep deprivation and BS
subscales was identified(34).
A prospective study with medical students of all years
at the University of Pittsburgh School of Medicine found
that the students with higher sleep quality experienced
less academic Burnout(29). In another prospective study,
thirty-four first-year medical students from a southern,
urban medical school in the U.S. were evaluated using the
variables of sleepiness (Stanford Sleepiness Scale) and
Burnout (MBI-SS). Sleepiness from working 12 h shifts
resulted in decreased empathy and increased Burnout(35).
An interventional study with 55 first- and secondyear medical students submitted to two-week, sunrise
alarm clock intervention in combination with electronic
device removal at bedtime identified an improving sleep
quality and reducing Burnout scores(36).
Unlike the BS prevalence rate found in the present
study (9.2%), a prevalence of 35.2% was found in a study
with 4,402 U.S. medical students(37). This divergence may
be due to differences in the presence of stressors, sense
of personal fulfillment and opportunities for professional
performance. Another possibility for this divergence was
the use of two single-item measures adapted from the
full instrument to identify BS by the authors of this study.
In U.K. universities, 26.7% of medical students
met the criteria to be considered “burned out”, positively
associated with year of study. The differences in BS
reported and the prevalence in the present study may

the association between BS and sleep disorders has not

be due to low response rate and possible differences in

been studied by these authors .

course structure(5).

(7)

A cross-sectional study with 419 students enrolled

The heterogeneity in the BS prevalence rate between

from the second to the eighth semester of the medical

the various studies is expected, and is due, in part, to the

course at a public university in the State of Goiás, Brazil,

lack of consensus in the interpretation of the instruments

found that 9.5% of medical students had BS according

for identifying this condition(38).

with the three dimensions of the instrument MBI-SS. It

There are limitations to this study: non-inclusion of

was observed that the longer the hours of sleep, the

medical clerkship students, who are likely to suffer from

lower the symptoms of the exhaustion domain were (ß

greater mental and physical demands, and the cross-

= -0.189; p <0.001)

sectional design of the study, which does not allow to

.

(31)

In a review study about prevalence and factors

determine the cause-and-effect relationships between

associated with BS among university students, a total of

sleep quality and emotional exhaustion. In addition, the

15 articles were identified, most of which were carried

generalization of the findings should be cautious, as the
www.revistas.usp.br/smad
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study was only conducted in a single University Center.

9. Moreira HA, Souza KN, Yamaguchi MU. Burnout

Future studies may adjust these limitations.

syndrome in physicians: a systematic review. Rev

Despite these limitations, this study was important

Bras Saude Ocup. 2018;43:e3. doi: http://doi.

because it showed a relevant association between sleep

org/10.1590/2317-6369000013316

quality and Burnout syndrome. In addition, there is

10. Arbabisarjou A, Hashemi SM, Sharif MR, Alizadeh KH,

currently a dearth of research on this association.

Yarmohammadzadeh P, Feyzollahi Z. The Relationship

There appears to be an association between

between Sleep Quality and Social Intimacy, and

intolerance of ambiguity, that is, the ability to tolerate

Academic Burn-Out in Students of Medical Sciences.

the lack of reliable, credible or adequate information,

Glob J Health Sci. 2015;8(5):231-8. doi: http://doi.

and reduced psychological well-being in medical students

org/10.5539/gjhs.v8n5p231

and doctors. Workplace cultures and environments might

11. Rique GL, Fernandes GM Filho, Ferreira AD, Sousa-

be designed to reduce the likelihood that an individual’s

Muñoz RL. Relationship between chronotype and quality

intolerance of ambiguity progresses to problems with their

of sleep in medical students at the Federal University

psychological well-being, like increasing the provision of

of Paraiba, Brazil. Sleep Sci. 2014;7(2):96-102. doi:

supervision(38-39).

http://doi.org/10.1016/j.slsci.2014.09.004

This study identified an association between BS,

12. Söderström M, Jeding K, Ekstedt M, Perski A,

use of hypnotics and poor sleep quality among medical

Akerstedt T. Insufficient sleep predicts clinical burnout. J

students. Further studies are necessary to identify
opportunities for interventions against BS and their impact
on sleep quality among undergraduate students.

References
1. Maslach C, Leiter MP. Understanding the burnout
experience: recent research and its implications for
psychiatry. Wld Psychiatry. 2016;15(2):103-11. doi:
http://doi.org/10.1002/wps.20311
2. Maslach C, Jackson SE. The measurement of
experienced burnout. J Occup Behav. 1981;2:99-113.
doi: http://doi.org/10.1002/job.4030020205
3. Song PP, Walline JH. Physician burnout. Lancet.
2020;1;395(10221):333. doi: http://doi.org/10.1016/
S0140-6736(19)32480-8
4. Ishak W, Nikravesh R, Lederer S, Perry R, Ogunyemi
D, Bernstein C. Burnout in medical students: a
systematic review. Clin Teach. 2013;10(4):242-5. doi:
http://doi.org/10.1111/tct.12014
5. Cecil J, McHale C, Hart J, Laidlaw A. Behaviour

Occup Health Psychol. 2012;17(2):175-83. doi: http://
doi.org/10.1037/a0027518
13. Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep
patterns and predictors of disturbed sleep in a large
population of college students. J Adolesc Health Care.
2010;46(2):124-32. doi: http://doi.org/10.1016/j.
jadohealth.2009.06.016
14. Owens JA. Sleep loss and fatigue in medical training.
Curr Opin Pulm Med. 2001;7(6):411-8. doi: http://doi.
org/10.1097/00063198-200111000-00009
15. Seun-Fadipe CT, Mosaku KS. Sleep quality and
psychological distress among undergraduate students
of a Nigerian university. Sleep Health. 2017;3(3):190-4.
doi: http://doi.org/10.1016/j.sleh.2017.02.004
16. Santos ATA, Grosseman S, Costa EFO, Andrade
TM. Burnout syndrome among internship medical
students. Med Educ. 2011;45(11):1146. doi: http://
doi.org/10.1111/j.1365-2923.2011.04108.x
17. Almeida GD, Souza HR, Almeida PC, Almeida
BD, Almeida GH. The prevalence of burnout

and burnout in medical students. Med Educ Online.

syndrome in medical students. Arch Clin Psychiatry

2014;19:25209. doi: http://doi.org/10.3402/meo.

(São Paulo). 2016;43(1):6-10. doi: http://doi.

v19.25209

org/10.1590/0101-60830000000072

6. Costa EF, Santos SA, Santos AT, Melo EV, Andrade

18. Pagnin D, Queiroz V, Carvalho YT, Dutra AS, Amaral

TM. Burnout Syndrome and associated factors among

MB, Queiroz TT. The relation between burnout and

medical students: a cross-sectional study. Clinics.

sleep disorders in medical students. Acad Psychiatry.

2012;67(6):573-80. doi: http://doi.org/10.6061/

2014;38(4):438-44. doi: http://doi.org/10.1007/

clinics/2012(06)05

s40596-014-0093-z

7. Boni RADS, Paiva CE, Oliveira MA, Lucchetti G,

19. Pagnin D, Queiroz V. Influence of burnout and

Fregnani JHTG, Paiva BSR. Burnout among medical

sleep difficulties on the quality of life among medical

students during the first years of undergraduate

students. Springerplus. 2015;4(1):676. doi: http://doi.

school: Prevalence and associated factors. PLoS One.

org/10.1186/s40064-015-1477-6

2018;13(3):e0191746. doi: http://doi.org/10.1371/

20. Kish L. Methods for design effects. J Off Stat.

journal.pone.0191746

[Internet]. 1995 [cited 2020 Oct 26];11(1):55-77.

8. Lin SH, Huang YC. Life stress and academic burnout.

Available from: https://www.scb.se/contentassets/

Active Learning in Higher Education. 2014;15(1):77-

ca21efb41fee47d293bbee5bf7be7fb3/methods-for-

90. doi: http://doi.org/10.1177/1469787413514651

design-effects.pdf

www.revistas.usp.br/smad

7

SMAD, Rev Eletrônica Saúde Mental Álcool Drog. 2021 Oct.-Dec.;17(4):74-82

8

21. Pacheco JP, Giacomin HT, Tam WW, Ribeiro TB, Arab

32. Moura G, Brito M, Pinho L, Reis V, Souza L,

C, Bezerra IM, et al. Mental health problems among

Magalhães T. Prevalência e fatores associados à

medical students in Brazil: a systematic review and

síndrome de burnout entre universitários: revisão de

meta-analysis. Bras J Psychiatry. 2017;39(4):369-78.

literatura. Psicol Saúde Doenças. 2019;20(2):300-18.

doi: http://doi.org/10.1590/1516-4446-2017-2223

doi: http://doi.org/10.15309/19psd200203

22. Campos JA, Maroco J. Maslach Burnout Inventory

33. Mazurkiewicz R, Korenstein D, Fallar R, Ripp J. The

- Student Survey: Portugal-Brazil cross-cultural

prevalence and correlations of medical student burnout

adaptation. Rev Saúde Pública. 2012;46(5):816-24. doi:

in the pre-clinical years: a cross-sectional study. Psychol

http://doi.org/10.1590/S0034-89102012000500008

Health Med. 2012;17(2):188-95. doi: http://doi.org/1

23. Bertolazi AN, Fagondes SC, Hoff LS, Dartora EG,

0.1080/13548506.2011.597770

Miozzo IC, Barba ME, et al. Validation of the Brazilian

34. Rosen IM, Gimotty PA, Shea JA, Bellini LM.

Portuguese version of the Pittsburgh Sleep Quality

Evolution of sleep quantity, sleep deprivation,

Index. Sleep Med. 2011;12(1):70-5. doi: http://doi.

mood disturbances, empathy, and burnout among

org/10.1016/j.sleep.2010.04.020

interns. Acad Med. 2006;81(1):82-5. doi: http://doi.

24. Shad R, Thawani R, Goel A. Burnout and Sleep

org/10.1097/00001888-200601000-00020

Quality: A Cross-Sectional Questionnaire-Based

35. Fowler LA, Ellis S. The Effect of 12 Hour Shifts,

Study of Medical and Non-Medical Students in India.

Time of Day, and Sleepiness on Emotional Empathy

Cureus. 2015;7(10):e361. doi: http://doi.org/10.7759/
cureus.361
25. Corrêa CC, Oliveira FK, Pizzamiglio DS, Ortolan
EVP, Weber SAT. Sleep quality in medical students: a
comparison across the various phases of the medical
course. J Bras Pneumol. 2017;43(4):285-9. doi: http://
doi.ogr/10.1590/s1806-37562016000000178
26. Ribeiro CR, Oliveira SMCD, Silva YMGP. The
impact of sleep quality in medical education. Rev
Soc Bras Clin Med. [Internet]. 2014 [cited 2020 Oct
26];12(1):8-14. Available from: http://files.bvs.br/
upload/S/1679-1010/2014/v12n1/a4027.pdf
27. Alsaggaf MA, Wali SO, Merdad RA, Merdad LA.
Sleep quantity, quality, and insomnia symptoms of
medical students during clinical years: Relationship
with stress and academic performance. Saudi Med J.
2016;37(2):173-82. doi: http://doi.org/10.15537/
smj.2016.2.14288
28. Haghighi M, Gerber M. Does mental toughness buffer
the relationship between perceived stress, depression,
burnout, anxiety, and sleep? Int J Stress Manage.
2019;26(3):297-305. doi: http://doi.org/10.1037/
str0000106
29. Wolf MR, Rosenstock JB. Inadequate sleep and

and Burnout in Medical Students. Clocks Sleep.
2019;1(4):501-9. doi: http://doi.org/10.3390/
clockssleep1040038
36. Brubaker JR, Swan A, Beverly EA. A brief intervention
to reduce burnout and improve sleep quality in medical
students. BMC Med Educ. 2020;20:345. doi: http://doi.
org/10.1186/s12909-020-02263-6
37. Dyrbye LN, West CP, Satele D, Boone S, Tan L, Sloan
J, et al. Burnout among US medical students, residents,
and early career physicians relative to the general US
population. Acad Med. 2014;89(3):443-51. doi: http://
doi.org/10.1097/ACM.0000000000000134
38. Campos ICM, Pereira SS, Schiavon ICA, Alves M.
Maslach burnout inventory - human services survey
(Mbi-hss): revisão integrativa de sua utilização em
pesquisas brasileiras. Arq Ciências Saúde UNIPAR.
2020;24(3):187-95. doi: http://doi.org/10.25110/
arqsaude.v24i3.2020.7875
39. Hancock J, Mattick K. Tolerance of ambiguity
and psychological well-being in medical training: A
systematic review. Med Educ. 2020;54:125-37. doi:
http://doi.org/10.1111/medu.14031

Author’s contribution

exercise associated with burnout and depression among

Study concept and design: Emmanuella Passos

medical students. Acad Psychiatry. 2017;41(2):174-9.

Chaves Rocha, Talita Mendes Bezerra Ximenes, Priscila

doi: http://doi.org/10.1007/s40596-016-0526-y

Brasil de Carvalho Rocha, Arnaldo Aires Peixoto Junior.

30. Johnson KM, Simon N, Wicks M, Barr K, O’Connor

Obtaining data: Emmanuella Passos Chaves Rocha,

K, Schaad D. Amount of Sleep, Daytime Sleepiness,

Talita Mendes Bezerra Ximenes, Priscila Brasil de Carvalho

Hazardous Driving, and Quality of Life of Second Year

Rocha, Arnaldo Aires Peixoto Junior. Data analysis and

Medical Students. Acad Psychiatry. 2017;41(5):669-73.

interpretation: Emmanuella Passos Chaves Rocha, Talita

doi: http://doi.org/10.1007/s40596-017-0668-6

Mendes Bezerra Ximenes, Priscila Brasil de Carvalho

31. Tavares HHF, Silva HRS, Miranda IMM, Braga

Rocha, Marcos Kubrusly, Raquel Autran Coelho Peixoto,

MS, Santos RO, Guerra HS. Factors associated with

Arnaldo Aires Peixoto Junior. Statistical analysis:

Burnout Syndrome in medical students. Mundo da

Emmanuella Passos Chaves Rocha, Talita Mendes Bezerra

Saúde. 2020;44:280-9, e0082020. doi: http://doi.

Ximenes, Priscila Brasil de Carvalho Rocha, Arnaldo Aires

org/10.15343/0104-7809.202044280289

Peixoto Junior. Drafting the manuscript: Emmanuella
www.revistas.usp.br/smad

Rocha EPC, Ximenes TMB, Rocha PBC, Kubrusly M, Peixoto RAC, Peixoto Junior AA.

9

Passos Chaves Rocha, Talita Mendes Bezerra Ximenes,
Priscila Brasil de Carvalho Rocha, Marcos Kubrusly, Raquel
Autran Coelho Peixoto, Arnaldo Aires Peixoto Junior.
Critical review of the manuscript as to its relevant
intellectual content: Emmanuella Passos Chaves Rocha,
Talita Mendes Bezerra Ximenes, Priscila Brasil de Carvalho
Rocha, Marcos Kubrusly, Raquel Autran Coelho Peixoto,
Arnaldo Aires Peixoto Junior.
All authors approved the final version of the text.
Conflict of interest: the authors have declared that
there is no conflict of interest.

Received: Oct 26th 2020
Accepted: Dec 18th 2020

Corresponding author:
Arnaldo Aires Peixoto Junior
E-mail: arnaldoapj@gmail.com
https://orcid.org/0000-0001-6225-934X

www.revistas.usp.br/smad

Copyright © 2021 SMAD, Rev Eletrônica Saúde Mental Álcool Drog.
This is an Open Access article distributed under the terms of the Creative
Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon your work,
even commercially, as long as they credit you for the original creation.
This is the most accommodating of licenses offered. Recommended for
maximum dissemination and use of licensed materials.

