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Abstract

Background: The COVID-19 pandemic imposes a high degree of physical, psychological and social stress on health
professionals, including postgraduate students in medical and multidisciplinary residencies. This stress is associated with the
intense fear of occupational exposure to the virus. These professionals are at risk of becoming physically and mentally ill not
only due to the infection but also due to prolonged exposure to multidimensional stress and continued work overload.

Objective: This study aims to evaluatethe prevalence of symptoms that indicate mental disorders and burnout syndrome, as well
as to determine risk factors for burnout among postgraduate students in medical and multidisciplinary residencies in Brazil
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during the COVID-19 pandemic.

Methods: This will be a prospective cohort study with parallel groups. Recruitment will take place from July to August/2020.
The research instruments that will be used are theDepression, Anxiety and Stress Scale (DASS-21), the Patient Health
Questionnaire (PHQ-9), the Brief Resilient Coping Scale and the Oldenburg Burnout Inventory (OLBI).Two wavesof data
collection will occur: the first wavewill includeddata related to sample characterization and psychosocial evaluation; the final
wave will occur 12 weeks later and will include an evaluation of the incidence of burnout as well as correlations with the
potential predictive factors collected in the first wave. Additionally, dataregarding work withdrawal will be collected.

Results: The project has data collection in progress. Recruitment started on July 29, 2020. Analysis of the results will begin after
the initial inclusion of all participants

Conclusions: The Force Fellow Study is run by the University of Brasília to evaluate the prevalence of symptoms that are
suggestive of mental disorders and exhaustion syndrome (burnout) among postgraduate students of medical and multidisciplinary
residencies in Brazil, as well as to determine the predictors of burnout during the COVID-19 pandemic. Clinical Trial: The study
is registered in the Research Ethics Committee from the Medical School (CEP/FM) of the University of Brasília (CAAE:
33493920.0.0000.5558).
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ABSTRACT

Background

The COVID-19 pandemic imposes a high degree of physical, psychological and social

stress  on  health  professionals,  including  postgraduate  students  in  medical  and

multidisciplinary  residencies.  This  stress  is  associated  with  the  intense  fear  of

occupational  exposure  to  the  virus.  These  professionals  are  at  risk  of  becoming

physically  and mentally  ill  not  only  due to  the  infection but  also due to  prolonged

exposure to multidimensional stress and continued work overload. 

Objective

This study aims to evaluate the prevalence of symptoms that indicate mental disorders

and  burnout  syndrome,  as  well  as  to  determine  risk  factors  for  burnout  among

postgraduate students in medical and multidisciplinary residencies in Brazil during the

COVID-19 pandemic. 

Methods

This will be a prospective cohort study with parallel groups. Recruitment will take place

from July to August/2020. The sample size will be of, at least, 1.144 participants. The

research instruments that will  be used are the  Depression,  Anxiety and Stress Scale

(DASS-21), the Patient Health Questionnaire (PHQ-9), the Brief Resilient Coping Scale

and the Oldenburg Burnout Inventory (OLBI).Two waves of data collection will occur:

the first wave will included data related to sample characterization and psychosocial

evaluation; the final wave will occur 12 weeks later and will include an evaluation of

the incidence of burnout as well  as correlations with the potential  predictive factors

collected  in  the  first  wave.  Additionally,  data  regarding  work  withdrawal  will  be

collected.
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Results

The  project  has  data  collection  in  progress.  Recruitment  started  on  July  29,  2020.

Analysis of the results will begin after the initial inclusion of all participants

Conclusion

 By evaluating the prevalence of symptoms suggestive of mental disorders and

burnout among postgraduate students of medical and multidisciplinary residencies in

Brazil, we aim to understand the impact of dealing with this pandemic and contribute to

planning  measures  that  can  alleviate  this  problem.  Trial  registration:  The  study  is

registered in the Research Ethics Committee from the Medical School (CEP/FM) of the

University of Brasília (CAAE: 33493920.0.0000.5558).

KEY  WORDS:  burnout  syndrome,  medical  residency,  multidisciplinary  residency,

COVID-19, mental health.
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INTRODUCTION

The epidemic of the new coronavirus disease SARS-CoV2 (coronavirus disease,

COVID-19) was first identified in Wuhan, China, at the end of 2019, and it quickly

spread across the world. The World Health Organization (WHO) declared on January

30,  2020  that  the  outbreak  constituted  a  public  health  emergency  of  international

importance.  On March  11,  2020,  the  spread  of  COVID-19  was  characterized  as  a

pandemic by the WHO. [1] 

During this pandemic, health professionals, including postgraduate students in

medical residency and multidisciplinary programs, are directly involved in dealing with

the disease, and consequently, they are exposed to an increased risk of contamination

due to direct contact with infected patients.[2] Additionally, most of these professionals

are likely to develop psychological distress and other mental health-related symptoms.

This happens due to a lack of security in the face of the unprecedented scenario, an

increase in the number of cases confirmed, work overload, shortage of diagnostic tests

and individual protection equipment, lack of specific drugs for treatment, among other

factors.[3]

Mental  disorders  in  health  professionals  have  gained attention  in  scientific

studies in recent years. A high prevalence of these conditions has been observed, with a

wide spectrum of manifestations, which is correlated to the intense emotional demands

and adverse working conditions that these professionals face. Physicians and nursing

professionals, especially nurses[4], are particularly more susceptible to the development

of these problems, in addition to high levels of stress in work.[5]

In  this  context,  burnout  syndrome  stands  out.  It  is  characterized  as  a

6
https://preprints.jmir.org/preprint/24298 [unpublished, peer-reviewed preprint]



JMIR Preprints Pinho et al

psychological syndrome resulting from a continuous response to chronic stressors and

interpersonal  factors  during  work.  It  is  defined  as  a  state  of  physical  and  mental

exhaustion resulting from work activities or care provision, reflected through emotional

change and irritability. As a consequence, psychiatric problems may develop, which in

the  burnout  spectrum  features  emotional  exhaustion,  depersonalization  and  reduced

personal achievement.[6]

Medical  and multidisciplinary residency programs have a  high workload and

high demand. This requires many hours of dedication from postgraduate students to

fulfill  the established requirements. In addition,  there can be a significant degree of

burnout,  which  can  interfere  with  decision  making.  Overall,  burnout  syndrome  is

associated with a variety of unfavorable consequences,  including depression,  risk of

medical  errors  and  negative  effects  on  patient  safety.[5]  The effect  of  an  increased

workload during this critical period of a pandemic is related to a decline in the mental

health of health professionals.[6]

In  recent  years,  several  studies  related  to  burnout  syndrome  in  health

professionals have been developed; however, data published in the scientific literature

referring to residents are limited.[7]

Studies that address mental health and burnout syndrome in health professionals

in Brazil  and worldwide are quite restricted in regard to the population of residents

(medical  residents  and  multidisciplinary  residents).  Additionally,  there  are  no

publications about these disorders during the pandemic of COVID-19. Understanding

the impact of dealing with this pandemic on the mental health of medical residents and

multidisciplinary residents is extremely relevant not only to scale the losses but also to

contribute to the planning of measures that can alleviate this problem.

7
https://preprints.jmir.org/preprint/24298 [unpublished, peer-reviewed preprint]



JMIR Preprints Pinho et al

METHODS

Study Design

The  Force  Fellow  study  is  a  prospective  cohort  study  with  parallel

groups. The baseline evaluation will take place at the time of recruitment in the

study and will serve as cross-sectional data analysis to estimate the prevalence

of  symptoms  that  indicate mental  disorders  and  professional  burnout.  A

longitudinal  follow-up  will  enable  the  estimation  of  the  incidence  and  the

identification of predictive factors of burnout.

Individuals will  be recruited in the period from July to August 2020 by

electronic invitations sent via the Microsoft Forms platform, in which two waves

of data collection are programmed: initial contact and a12-week follow-up. At

wave 1, all data related to the characterization of the sample, the psychosocial

assessment and potential predictive factors related  to the research outcomes

will  be collected.  At  the 12-week follow-up,  the incidence of  burnout  will  be

evaluated, which will be correlated with the potential predictive factors collected

at wave 1. Additionally, data on work withdrawal will be collected.

The exposed  groups  (parallel  to  each other),  for  longitudinal  tracking

purposes, will comprise individuals who are farther away from normality, in an

unfavorable  sense,  based  on  the  cutoff  points  defined  for  each  of  the

instruments selected (i.e., scales to assess burnout, depression, anxiety, stress

and resilience).

 Depression, anxiety and stress scale DASS – 21 (21 items)

 Depression>9

 Anxiety>7

 Stress>14

8
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 Patient Health Questionnaire PHQ-9 (9 items); scores ≥ 9 indicate

depression

 Brief Resilient Coping Scale BRCS score (4 items); scores ≤  13

indicate low resilience

In  the  “exposed”  groups,  we  will  also  include  individuals  with  lower

scores  on  the  evaluation  instruments  for  measuring  autonomy at  work,  the

availability of PPE and subjective perceptions of pedagogical adequacy of the

residency program, according to the cutoff points listed below. Individuals who

have  a  work  contract  outside  the  residency  program  and  who  are  directly

involved in the care provided to patients with COVID-19 will also be part of the

“exposed” group. All these elements will be taken as predictors of burnout:

 Autonomy degree scale to decide conduct at work (VAS) <= 4

 Availability and adequacy of personal protective equipment (PPE) for

assistance activities (5-point Likert scale) <= 3

 Proper pedagogical organization of the medical residency program or

multidisciplinary (VAS) <= 5

 External working contract: yes

 Providing care to patients with COVID-19: yes

The corresponding control  groups will  include individuals who  present

levels considered to be minimally satisfactory or close to normal based on the

cutoff points defined for each of the following instruments. Individuals  who do

not have a working contract external to the residency program and who are not

directly involved in the care provided to patients with COVID-19 are also going

to be part of this group. Therefore:

 Depression, anxiety and stress scale DASS – 21 (21 items)

9
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 Depression < =9

 Anxiety < =7

 Stress < =14

 Patient Health Questionnaire PHQ-9 (9 items) <9

 Brief Resilient Coping Scale BRCS score (4 items) >13

 Autonomy degree scale to decide conduct at work (VAS) >4

 Availability and adequacy of personal protective equipment (PPE)

for assistance activities (5-point Likert scale) >3

 Proper pedagogical organization of the medical residency program

or multidisciplinary (VAS) >5

 External working contract: no

 Providing care to patients with COVID-19: no

Research instruments:

1- Depression, Anxiety and Stress Scale (DASS-21). This scale has been

translated  and  validated  into  Portuguese[8]  and  consists  of  three

subscales with seven items each. Answers are given on a 4-point scale,

ranging from 0  (strongly  disagree)  to  3  (totally  agree).  The DASS-21

covers 3 symptom domains: depression, anxiety and stress. The cutoff

points  for  each  of  its  three  domains  are  as  follows:  depression  >  9;

anxiety > 7 and stress > 14[9]. [TABLE 1]

10
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TABLE 1 – DASS 21

11
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2- Patient Health Questionnaire (PHQ-9). The PHQ-9 is a rapid assessment

that  has  been  translated  and  validated  in  Portuguese,  and  it  has

advantages  over  other  instruments  currently  validated  for  our

country[10].  It  contains  nine  questions  for  screening  depression,  with

answers given in relation to the frequency of experienced symptoms by

individuals in the last two weeks: 0 (no day), 1 (less than 1 week), 2 (one

week or more) and 3 (almost every day)[11]. [TABLE 2]

TABLE  2  –  PHQ  9

12
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3- Brief Resilient Coping Scale (BRCS). The BRCS is a one-dimensional

instrument with four items to assess the respondent’s ability to deal with

stress in an adaptive way[12].  The answers to the items are given on a

five-point scale: 5-Almost always, 4-Very often, 3-Often, 2-Occasionally

and 1-Almost never. Total scores on the scale range from 4 and 20, and

according  to  its  authors,  subjects  with  a  score  less  than  13  are

considered to have a low level of resilience [13]. [TABLE 3]

TABLE 3 – BRCS

13
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4- Autonomy degree scale to decide conduct at work (EVA). The EVA is an

analogic visual scale that assesses the perception of autonomy at one’s

job. Response options range from 0 to 10, with 0 indicating “I have no

autonomy” and 10 indicating “I have total autonomy”. Total scores < = 4

indicated a low level of perceived autonomy at work[14].

5- Perception  of  availability  of  personal  protective  equipment  (PPE)

instrument.  One  item was  used  to  assess  the  availability  of  PPE for

health  professionals  on  a  scale  from  1  to  5:  “In  your  professional

practice, in patient care, in which period of time you have sufficient and

adequate  personal  protective  equipment  (PPE)  available?”.  The

response options include 1 (In no time), 2 (In less than half the time), 3

(In half the time), 4 (More than half the time), and 5 (All the time).

6- Oldenburg  Burnout  Inventory  (OLBI)  –  The  OLBI  is  used  to  assess

burnout through the development of a cross-culturally adapted version

for both Brazil and Portugal  [15].  The OLBI is a five-point self-reported

scale:  5-strongly  agree,  4-agree,  3-neither  agree,  nor  disagree,  2-

disagree  and  1-strongly  disagree.  There  are  two  dimensions,  i.e.,

disengagement  and exhaustion,  and each dimension has eight  items.

The  disengagement  dimension  refers  to  the  distancing  from  work  in

terms of object and content and the development of cynical and negative

attitudes and behaviors towards work. Exhaustion refers to feelings of

physical  fatigue,  need  for  rest,  feeling  of  overload  and  emptiness  in

relation to work[16]. [TABLE 4]

TABLE 4 – OLBI

15
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7- External  work  contract:  One  yes  or  no  item  is  used  to  assess  the

existence  of  an  employment  relationship  rather  than  the  one  of  the

residency.

8- Providing care for patients with COVID-19: One yes or no item is used to

assess whether the respondent provides direct assistance to COVID-19

patients.

9- Stanford Presenteeism Scale (SPS-6): The SPS-6 exclusively assesses

presenteeism.  This  instrument  seeks  to  understand  the  relationship

between presenteeism, health problems and productivity among workers.

It consists of six items, and response options for each item range from

one (strongly disagree) to five (totally agree)[17]. [TABLE 5]

TABLE 5 – SPS 6
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Participants and Eligibility Criteria

The eligibility  criteria used for the inclusion of participants will  be age

greater than or equal  to  18 years old and postgraduate students in medical

residency  or  multidisciplinary  residency  programs  that  are  designated  for

activities that involve direct patient care during the COVID-19 pandemic.

The exclusion criteria will be the explicit or assumed refusal to participate

in the research as indicated by no response to telephone or electronic form

interview attempts.

Sampling Size

Considering that burnout syndrome has a 28% prevalence among health

professionals  in  general[18]  and  having  as  an  objective  a  detection  of  a

difference of 10 percentual points in the final proportion of affected individuals,

in  comparison between  the  exposed  and control  groups,  after  12  weeks  of

follow-up, the sample size was calculated at N = 686 participants (n = 343 per

group). Considering a 20% loss in the follow-up and that only  approximately

72%  of  the  individuals  included  in  the  baseline  assessment  (those  without

burnout in that initial assessment) should be analyzed after 12 weeks of follow-

up, the minimum size sample was calculated to be N = 1144 participants (n =

572 per group).

Electronic forms will be sent to all participants to collect relevant data to

the  research,  which  may  be  completed  or  clarified  by  telephone  contact,  if

necessary.

Clinical Data and Outcomes

The primary endpoint will assess differences in the incidence of burnout after 12

weeks  of  follow-up,  using  the  Oldenburg  Burnout  Inventory  (OLBI),  between  the
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exposure and control groups. Burnout will be classified as occurring if the “Exhaustion”

score is  ≥ 2.25  and the  “disengagement”  score  is  ≥  2.10,  considering  the  achieved

outcome (clinically relevant difference) in case of a ≥ 10% (RR ≥ 1.10) difference in the

occurrence of burnout between groups.

Secondary outcomes will  assess differences in exhaustion and disengagement

scores from the OLBI instrument to assess burnout between the exposure and control

groups, with 12 weeks of follow-up. The outcome will be considered if the RR ≥ 1.15,

resulting in scores of ≥ 2.25 and 2.10, respectively. The prevalence depression, anxiety

and stress symptoms at the initial visit will also be secondary outcomes, measured by

the DASS-21 (21 items) and PHQ-9 (9 items) and based on previously defined cutoff

scores.  The 6-item SPS-6 will  be administered at  baseline,  and the cutoff  score for

clinical relevance is < 18, in case of a difference of ≥ 15% (OR ≥ 1.15) when comparing

the exposure and control groups. Absence from work in the previous 12 weeks will be

evaluated descriptively through a survey (Microsoft Forms) in the final evaluation. Risk

factors for the occurrence of burnout will be evaluated at the 12-week follow-up and

compared between the exposure groups and control groups, evaluated by RRs and 95%

CIs.

An interim analysis with data from the initial assessment (cross section) will be

performed to estimate prevalence as soon as the recruitment of participants is over.

Statistical Analysis

Outcomes based on proportions will be compared between groups (exposed and

controls)  through  the  chi-square  test  (or  Fisher's  exact  test);  outcomes  based  on

continuous variables will be compared by Student's t-test (or Mann-Whitney’s U test).

The risk factors for  burnout  among the  predictor candidates  will  be evaluated by a

generalized linear model log-binomial.
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For  longitudinal  follow-up,  individuals  indicative  of  burnout  scores  in  the

baseline assessment will be excluded from incidence  analyses after 12 weeks, which

will be conducted only in individuals without burnout at baseline assessment.

Professional  categories  (medical  residents  and  those  in  multidisciplinary

residency programs) will  be compared with each other  with respect  to primary and

secondary outcomes.

Possible imbalances observed in the comparison between groups (exposed and

controls) will be adjusted by multiple linear regression, logistically or log-binomial, as

appropriate.

Ethics and dissemination

This project was approved by the Research Ethics Committee from the Medical

School  (CEP/FM)  of  the  University  of  Brasília  (CAAE:  33493920.0.0000.5558),

through  the  CEP/CONEP system  -  Plataforma  Brasil  in  05/07/2020.  An  informed

consent form will be obtained from all participants included in the study. As this is an

observational study, the main risks that are perceived by participants is the eventual

discomfort  in  face  of  the  personal  questions  that  will  be  part  of  the  initial  clinical

interview, for the application of the research instruments. The protocol will be registered

in the REBEC as an observational study. Undergraduate students in medicine and other

undergraduate health courses will participate in the study as collaborating researchers.

RESULTS

The  project  has  data  collection  in  progress.  Recruitment  started  on  July  29,  2020.

Analysis of the results will begin after the initial inclusion of all participants.

 DISCUSSION

The Force Fellow Study is  run by the University  of  Brasília  to  evaluate  the

prevalence  of  symptoms  that  are  suggestive  of  mental  disorders  and  exhaustion
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syndrome  (burnout)  among  postgraduate  students  of  medical  and  multidisciplinary

residencies  in  Brazil,  as  well  as  to  determine  the  predictors  of  burnout  during  the

COVID-19 pandemic. It is known that heath care workers, in general, have encountered

worsened mental health and well-being as a result of the SARS-CoV-2 pandemic [19],

and  since  studies  of  this  kind  are  quite  restricted  in  regard  to  this  population,  our

database  will  help  to  understand  the  impact  of  dealing  with  this  pandemic  and

contribute to planning measures that can alleviate this problem.

STUDY FLUXOGRAM
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Force Fellow Logo.
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Study Fluxogram.
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Table 1 - DASS 21.
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Table 2 - PHQ 9.
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Table 3 - BRCS.
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Table 4 - OLBI.
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Table 5 - SPS 6.
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