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Abstract

Objective

To explore the moderating effects of sociodemographic and work-related variables on levels
of burnout and mental health among medical residents.

Method

A cross-sectional online survey was administered at the beginning of the second wave of
COVID-19 at different public teaching hospitals where medical residents practiced in Mexico
City. A total of 201 medical residents of different years completed the survey.

Results

Different univariate inferential analyses on the level of burnout and mental health indices
showed significant differences between sex, marital status, previous reports of physical ill-
ness or psychological conditions, and residency ranking. However, the effect sizes of those
differences were of low to medium size. A predictive path analysis revealed that the three
stages of burnout (emotional exhaustion, depersonalization, and achievement dissatisfac-
tion) negatively affect psychological wellbeing and positively affect psychological distress.
Finally, even though sociodemographic variables showed some significant variation, the
effect sizes were small and did not moderate the direct effect of burnout on mental health
indices.

Conclusions

Medical residents deling with every day medical situations, will be exposed to stressors that
might increase the probability to experience emotional exhaustion. This would negatively
affect levels of wellbeing and positively affect distress, despite their sociodemographic
characteristics.
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Introduction

There is no doubt that the most affected group of professionals during the COVID-19 pan-
demic is that of health care providers, particularly in the medical sector [1, 2]. Among them,
there is a specific vulnerable group that includes medical students, interns, and residents.
According to different studies across the world during the last decade, medical students,
interns, and residents are among the most stressed students with medium to high levels of
burnout [3-8] and psychological distress, depression and anxiety [9, 10]. Burnout and psycho-
logical distress are not only personal concerns but also institutional concerns, as they affect the
work environment where students and residents are enrolled [11]. Despite the enormous
amount of information regarding burnout and mental health alterations in medical students
and residents, there is still room to explore for stronger evidence of the susceptibility of resi-
dents according to different socioeconomical and work-related variables, as the results are not
convincing in many cases. For this reason, the main objective of the present paper was to
investigate the impact of different sociodemographic variables, including residency ranking
and the prevalence of previous physical and psychological illnesses, on burnout levels and
mental health indicators in Mexican medical residents. Identifying the influence of sociode-
mographic variables as moderators, will help to tailor psycho-educational intervention for the
medical residents, therefore, making future interventions more effective.

Burnout in medical residents

The Interinstitutional Commission for the Training of Human Resources for Health [12],
through the Committee on Graduate Teaching and Continuing Education (Comité de
Ensefnanza de Posgrado y Educacion Continua), oversees organizing and supervising all post-
graduate medical programs and guaranteeing that all students enrolled in any postgraduate
medical program in Mexico act as trainee medical doctors under the direct supervision of pro-
fessors or adjunct professors. In general, the regular term for a postgraduate program in medi-
cine can vary from three to five years, and students are required to do planned on-call hours in
line with their specializations [13].

According to a series of studies worldwide, medical students and residents are nearly 2.5
times more susceptible to experiencing higher levels of burnout than practitioner physicians,
particularly in the first two dimensions of the process model of burnout [14-18]. The process
model of burnout consists of three stages: 1) Emotional exhaustion, which is the response to
job demands that drain emotional resources; 2) Depersonalization, consisting of defensive
coping characterized by cynicism; and 3) Reduced personal accomplishment—or achievement
dissatisfaction, characterized by a sense of inefficacy and failure [19-23].

Some factors that have been suggested as boosters for burnout among medical residents is
the duty to be on-call for 24-hour periods, causing sleep deprivation and, in consequence,
increasing the number of omissions and errors [24, 25], with an additional concern of not hav-
ing enough resources to attend to patients [26].

Other variables that have been explored in relation to burnout levels include sex [27], hav-
ing a chronic disease, [28], being single [29], residency ranking and medical field [30-38],
work overload [39-42], having higher scores in neuroticism [33, 43, 44], not receiving proper
recognition from supervisors [29] or being humiliated by supervisors or other higher-ranking
physicians [45].

Additional stressors during the COVID-19 pandemic are the inability to obtain protective
equipment during routine clinical work [46, 47] and the fear of infecting a loved one or being
infected with COVID-19 [48-50]. However, the empirical evidence is not conclusive; as in

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 2/16


https://doi.org/10.1371/journal.pone.0274322

PLOS ONE

Burnout and mental health in Mexican medical residents

some cases, these factors, including the number of working hours [51] or years of practice
[52], did not show size effects similar to previous findings or a significant effect [39, 53-55].

Mental health indicators

Medical students and residents are prone to experience stress, depression, and psychological
distress, with a prevalence as high as 90% of the cases studied globally [9, 56]. This prevalence
can be moderated by different factors related to years of study. El-masry et al. [38] found that
senior students are more concerned with the fear of harming patients or defective clinical prac-
tice skills, while first-year students are more concerned about getting infected or working in
limited training conditions[26]. Similarly, Iorga et al. [57] identified that first-year students
experience more depressive symptoms than senior students, but the latter experience more
stress. Additionally, being a first-year resident increases the likelihood of experiencing higher
levels of burnout [58, 59], mainly among surgical/emergency residents [60].

The hypothesis behind the difference between residency ranking, that is, in the year of
study in which the medical residents are, and the perception of lowest ranking status (1
years) is supported by the junior residents category when compared to the rest of the residents
attending the same academic program or at the same hospital; junior residents received less
support, perceived ambiguity in the roles to be played, were sometimes threatened by senior
residents or supervisors [12, 45], and had lower levels of social skills and clinical experience
[61, 62]. However, other findings suggest that second-year students are more susceptible to
burnout than first-year students [34, 63], probably because second-year students are no longer
perceived as junior doctors and their responsibilities increase.

Analogous to these previous findings, Alkhamees et al. [64] found that 16% of medical resi-
dents during the COVID-19 pandemic presented higher levels of burnout and depressive
symptomatology, and this is especially important in the first two years of training. Addition-
ally, being positive or symptomatic for COVID-19 increased levels of depression and stress
[65].

Resilience in residency environment

According to Abedini et al. [4], resolving workplace challenges, nurturing personal lives and
taking time off can reduce the levels of burnout among medical residents, and wellness pro-
grams and counseling sessions can help to overcome burnout [66]. Additionally, to minimize
the impact of burnout, program directors and authorities should limit tasks and team-related
work changes whenever possible [67]. In terms of academic achievement, there have been
efforts to make the best of the pandemic, and teaching and learning accommodations have
proven to be fruitful [68]. However, if we truly want to reduce stressors in the work environ-
ment and create a healthier atmosphere for medical residents by means of individual-focused
and organizational strategies [69], it is important to explore the moderating role of sociodemo-
graphic and work-related factors that have proven to regulate, to some extent, the prevalence
of burnout and mental health indicators among medical residents.

Method

This study was part of a psychoeducational intervention program aimed at supporting medical
residents during the second wave of the Covid-19 pandemic. The data presented here only cor-
responds to the screening test that consisted of a cross-sectional online survey to assess the lev-
els of burnout and mental health in medical residents. The results presented here were used to
develop resident-focused infographics, based on the practical implications reported in this
article.
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The present research consisted of a in a risk-free, nonintrusive way, as the participant were
asked to give their consent before endorsing the screening test, voluntarily and anonymously.
The sample was collected during the second wave of Covid-19 infections in Mexico City.

The Research Ethics Councils from SEDESA and from the Iberoamerican University gave
their approval for the present research. Registration number: CEI-NC/101-010-030-20.

Participants

An initial sample of 229 medical residents participated in the study during the fall semester
from November 9™, 2020 to February 11", 2021. All residents were rotating in public hospitals
affiliated with the Mexico City Health Ministry (Secretaria de Salud [SEDESA]). After exclud-
ing 28 cases due to missing data, a valid sample size of 201 participants, aged between 25 and
41 years old (Mg = 29.93 years, SD,,. = 2.45 years), was used for the analyses. Of these 201
participants, 63% were female; 77% were single and, according to residency ranking, 25% were
Ist-year, 30% were 2nd-year, 27% were 3rd-year and 9% were 4th and 5th-year residents

(S1 Table).

Measures

The survey consisted of a sociodemographic section in which participants were asked to indi-
cate their sex, age, marital status, parental status, residency ranking, type of on-call responsibil-
ities, numbers of days off, hospital affiliation, medical specialty, the number of estimated
patients seen per week, and if they were suffering from a chronic disease or psychological
affliction. Immediately thereafter, the participants were presented the following psychological
scales in the following order and with six discrete response options.

The Mental Health Index (MHI) - 38 item version [70]. As its name suggests, the MHI con-
sists of 38 items that, depending on different coding combinations, permits obtaining a global
mental health index, two general subindices and six specific subindicators. The MHI was con-
structed based on the bi-dimensional model of mental health that include positive and negative
items and address psychological distress and well-being as higher order orthogonal multidi-
mensional factor. The 38 items followed a hierarchical structure on the results of exploratory
and confirmatory factor analyses that suggested a model composed of a general underlying
higher order structure of two correlated factor -psychological distress and well-being- with five
correlated lower order factor- depression, anxiety, emotional ties, general positive affect, and
loss of behavioral emotional control- and a single item of life satisfaction. Each index is calcu-
lated based on the sum of the different items: satisfaction with life (1 item), emotional ties (2
items), positive affect (10 items), anxiety (9 items), depression (4 items), and loss of behav-
ioral/emotional control (9 items); the first three subindicators correspond to the wellbeing
subindex (13 items plus one extra item); the final three subindicators correspond to the distress
subindex (22 items plus two extra items). Finally, the MHI score is obtained by adding the 38
total indicators of the inventory. Each item is presented in a frequency format over the last
month.

The Burnout Index, EDO—23 item version [22, 23, 71]. The current EDO is a Likert-type
summative scale that measures three dimensions of burnout after Maslach and Jackson’s pro-
cess model [19]: emotional exhaustion (9 items, e.g., I have a hard time getting up in the morn-
ing to go to work), depersonalization (9 items, e.g., I have found that the people I serve respect
me more if I treat them badly) and achievement dissatisfaction (5 items, e.g., My work activi-
ties no longer seem important to me). A global index of occupational burnout can be obtained
by summarizing all 23 items.
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Materials and procedure

The invitation to participate in the study was sent to all medical residents rotating in public
hospitals affiliated with the Mexico City State Health Ministry (Secretaria de Salud, SEDESA
[Acronym in Spanish]) by the time of the present study. Through the teaching units of each
hospital, the survey link was sent to the medical residents using the SurveyMonkey online tool
[72]. Residents were invited to collaborate in this research and were asked to give their
informed consent to ensure their voluntary and anonymous participation. The participants
did not receive any financial compensation for answering the survey or any sanction for their
absence from participating. The average time to complete the survey was 20 minutes.

Statistical analyses

Descriptive analyses (means, standard deviations, skewness, and kurtosis, bivariate correla-
tions (Person formula), and mean contrasts (t-test and One-Way Analysis of Variance [ANO-
VA’s] with post-hoc Scheffé test) were performed over the complete data matrix to identify
potential moderators of the effect of burnout on mental health scores. A path analysis and a
series of multigroup comparisons were used to test for moderation effects by means of z-scores
on critical ratio on regression weights. All statistical analyses were run using IBM SPSS®) [73],
the path analysis was estimated using the IBM AMOS®) [74] and the contrast for the modera-
tors using the free software Stats Tools Package [75].

Results
Descriptive analyses

Before running the analysis, we run quality checks for outliers and missing data. Neither the
missing data nor the number of outliers (n = 6 total) were of concern for further analysis.
Table 1 shows that the distribution of the metric variables in the total sample is close to sym-
metric, as the skew and kurtosis information is not above the cut point criterion of 2. The high-
est mean score was in emotional ties, and the lowest was in achievement dissatisfaction. The
minimum reliability index is .75, which suggests that all metric scores are internally consistent
and hence reliable.

Bivariate correlations

As expected, the correlations between burnout and mental health indicators varied from mod-
erate to high effects. In Table 2, the largest effect size is between the global mental health index
and the total burnout score [r* = -.80, p < .01], in the expected direction.

Group contrasts

A series of group mean comparisons were conducted using almost all demographic informa-
tion with t-tests and ANOVA contrasts. The first contrast was on sex, and the results showed
that men obtained, on average, higher and significantly different scores than women in posi-
tive affect [t (198) = 2.15, p = .03, d = .31], satisfaction with life [ (135) = 2.08, p = .04, d = .31],
and depersonalization [t (118) = 2.16, p = .03, d = .34]. In the cases of depression [t (196) =
-2.13, p = .03, d = .32] and exhaustion [t (193) = -2.68, p = .01, d = .41], women scored higher
and significantly different than men did, although the effect sizes for these comparisons were
small in magnitude (S2 Table).

To perform a group comparison between the different marital statuses, it was necessary to
merge divorced, widowed, and separated participants into the single category, as these three
groups accounted for less than 4 cases. The married group included partnered participants (19
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Table 1. Descriptive information for the metric psychological variables.

n M SD a Range Skew
Mental Health Index 195 4.00 0.95 97 1.61-5.87 -0.15
Psychological wellbeing 200 3.85 0.86 .89 1.86-5.64 0.06
General positive affect 201 3.78 1.02 .93 1.50-6.00 0.10
Emotional ties 200 4.18 1.38 .83 1.50-6.00 -0.26
Life satisfaction 201 4.13 0.91 - 3.00-6.00 0.26
Psychological distress 195 2.81 0.97 .96 1.08-5.33 0.41
Anxiety 200 3.07 1.08 93 1.00-5.67 0.25
Depression 199 2.74 1.09 .89 1.00-5.75 0.49
Loss of B/E control 198 2.37 0.98 92 1.00-5.11 0.67
Burnout Index 191 2.69 0.80 .87 1.22-4.70 0.39
Emotional exhaustion 196 3.69 1.10 .75 1.00-600 0.13
Depersonalization 194 2.07 0.86 .81 1.00-4.44 0.80
Achievement dissatisfaction 195 1.95 1.22 .90 1.00-6.00 1.32

Note: o indicates the reliability index by means of Cronbach’s alpha. Life satisfaction consists of only one indicator. B/E = Behavioral/Emotional

https://doi.org/10.1371/journal.pone.0274322.t001

cases). The single group scored lower in the MHI and wellbeing indicators and higher in the
distress indicators. Of these significant results, the effect size was of medium scope (range .43
to .57). There were no significant results between the two groups in the burnout index or in its
subscales. (S3 Table).

To run the comparative analyses between residents with or without any reported diseases
or conditions, the groups were first segmented by those that indicated some physical or psy-
chological condition. Physical illness included any chronic metabolic diseases (e.g., diabetes,
hypertension), and psychological conditions included any affective or emotional disorders
(e.g., anxiety, depression). Almost all contrasts for the mental health variables were signifi-
cantly different from zero and in the expected direction; those with no physical or psychologi-
cal conditions scored higher in the wellbeing subindicator and lower in the distress
subindicator, burnout index and emotional exhaustion. No significant effects were obtained
only for depersonalization [t (192) = -0.93, p = .354] and achievement dissatisfaction [t (193) =
-1.98, p = .094] (S4 Table).

To explore the contrasts by residency ranking, the highestresidency rankings of 4™ (28
cases) and 5™ (9cases) years were considered as one group. By means of a series of one-way

Table 2. Correlations between mental health indicators and burnout dimensions.

‘ | Burnout index Emotional exhaustion Depersonalization Achievement dissatisfaction
Mental Health Index -.80 -77 -.44 -.62
Psychological wellbeing -77 -71 -.45 -.61
General positive affect -77 -74 -42 -.59
Emotional ties -.61 -.51 -43 -.49
Life satisfaction -.51 -.54 -.20 -.43
Psychological distress .78 .75 42 .60
Anxiety .69 72 .32 .50
Depression 74 .73 .39 .57
Loss of B/E control .76 .69 43 .62

Note: Analyses were performed with Pearson’s r formula. All correlations were significantly different from zero at p < .01.

https://doi.org/10.1371/journal.pone.0274322.t1002
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ANOVA’s and Scheffé post hoc analyses, significant differences between first-year and sec-
ond-year residents in the MHI [:F(3, 196) = 2.84, p = .04] and life satisfaction scores [F(3, 196)
=3.54, p = .01] were observed, where the first-year group scored lower; the first-year group
scored higher in distress [F(3, 196) = 3.06, p = .03], anxiety [F(3, 196) = 2.67, p = .05], depres-
sion [F(3, 196) = 2.64, p = .05], loss of behavioral/emotional control [F(3, 196) = 2.96, p = .03],
and emotional exhaustion [F(3, 196) = 3.05, p = .03] in general, according to the 1%, small size
effects (S5 Table).

A series of additional contrasts were performed by educational level, type of on-calls, num-
ber of days off, and parenting status, and no significant results were obtained; therefore, no
tables are shown.

Moderation effects

A path analysis was performed to evaluate the direct effects of the three burnout dimensions
on the wellbeing and distress subindices (Fig 1). The results are shown in Table 3. As expected,
the sign of the direct effects is negative for wellbeing and positive for psychological distress.
The larger effects are for the prediction of emotional exhaustion for both mental health
subindices.

To prove the moderation effects of sex, marital status, presence of any physical or psycho-
logical conditions, and between 1 and 2" and 1% and 3™ year residents, a series of multi-
group contrasts were performed. The results are shown in Table 4. None of the z-scores
pairwise comparisons on the critical ratios from the regression estimates [75] were large

Achieve-
Emotional Deperso- ment
exhaustion nalization dissatis-
faction

Moderator
variables

Wellbeing Distress

Fig 1. Conceptual model of the path analysis with moderator effects. Measurement error terms and covariances are
not shown.

https://doi.org/10.1371/journal.pone.0274322.9001
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Table 3. Path analysis regression weights of burnout on mental health subindices.

Psychological wellbeing
Emotional exhaustion
Depersonalization
Achievement dissatisfaction
Psychological distress
Emotional exhaustion
Depersonalization

Achievement dissatisfaction
Note: N = 185 due to listwise deletion.

https://doi.org/10.1371/journal.pone.0274322.t003

B SEB [ P

-0.43 0.04 -0.54 <.001
-0.19 0.06 0.19 <.001
-0.18 0.04 -0.25 <.001
0.53 0.04 0.60 <.001
0.18 0.05 0.16 <.001
0.18 0.04 0.23 <.001

enough to reject the null hypotheses, with the implication of a significant moderator effect
affecting the relations between burnout dimensions and wellbeing and distress scores. In other
words, even if there were slightly different estimates for each group, the effects were not large
enough to make a different prediction for either group.

Discussion

Even before the COVID-19 outbreak, medical students and residents were vulnerable groups
that consistently experienced burnout and mental health issues [3, 4, 6, 9, 15, 38, 56, 57]. Like-
wise, as the COVID-19 pandemic continues, levels of burnout and emotional distress among
medical residents across the globe continue and intensify due to additional stressors [2, 18, 28,
30, 46, 48, 50, 58, 64, 68].

Based on previous findings, we explored the potential moderating effect of different socio-
demographic and work-related variables, and surprisingly, none had a significant effect
between the relation of burnout and mental health; even variables at the univariate level
showed some significant differences. These results are in line with previous findings where the
differences in separate samples were not conclusive [36, 39, 51-55]. The role of sex, marital sta-
tus, and suffering from a physical illness showed significant differences between groups in
some of the indices; however, the effect sizes of those differences were not large enough to
compromise the prediction.

A particular interest was in testing whether residency ranking affected the level of burnout
or mental health indices, as previous researchers suggested [12, 34, 45, 61-63]; nevertheless,
there was no sufficient empirical support to reject that suggestion. Despite the observed signifi-
cant difference between 1°*, 2™% and 3"%-year residents on the univariate analyses, the differ-
ences did not prove to be substantial in affecting the direct paths of the predictive model.

The findings of the present research suggest that medical residents, rotating in the public
system or dealing with every day medical situations, will be exposed to stressors that might
increase the probability to experience emotional exhaustion. This would negatively affect levels
of wellbeing and positively affect distress, despite sex, marital status, residency ranking, or hav-
ing any physical or psychological concerns.

Practical recommendations

In accordance with scientific literature, it is possible to partially reverse the situation of occu-
pational burnout of medical residents through individual interventions that provide self-care
tools, as well as through organizational interventions that promote a better climate and
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Table 4. Pairwise contrast on the estimates of the sociodemographic variables for the path analysis.

Male Female
Estimates p Estimates p Z-score
Wellbeing <--- Emotional exhaustion -0.457 .001 -0.390 .001 0.743
<--- Depersonalization -0.184 .015 -0.245 .001 -0.575
<--- Achievement dissatisfaction -0.158 .023 -0.179 .001 -0.236
Distress <--- Depersonalization 0.105 203 0.254 .001 1.316
<--- Emotional exhaustion 0.515 .001 0.494 .001 -0.220
<--- Achievement dissatisfaction 0.159 .035 0.220 .001 0.643
Single Married
Estimates p Estimates p Z-score
Wellbeing <--- Emotional exhaustion -0.417 .001 -0.423 .001 -0.053
<--- Depersonalization -0.184 .001 -0.269 .046 -0.587
<--- Achievement dissatisfaction -0.160 .001 -0.166 .089 -0.050
Distress <--- Depersonalization 0.182 .004 0.079 471 -0.811
<--- Emotional exhaustion 0.518 .001 0.491 .001 -0.283
<--- Achievement dissatisfaction 0.187 .001 0.215 .007 0.294
w/o Illness w/Illness
Estimates P Estimates P Z-score
Wellbeing <--- Emotional exhaustion -0.415 .001 -0.408 .001 0.080
<--- Depersonalization -0.227 .001 -0.129 .062 1.006
<--- Achievement dissatisfaction -0.186 .001 -0.112 .043 0.947
Distress <--- Depersonalization 0.185 .010 0.136 .093 -0.445
<--- Emotional exhaustion 0.484 .001 0.569 .001 0.886
<--- Achievement dissatisfaction 0.178 .002 0.190 .004 0.134
1*“-year 2" year
Estimates p Estimates P Z-score
Wellbeing <--- Emotional exhaustion -0.480 .001 -0.566 .001 -0.851
<--- Depersonalization -0.322 .001 -0.288 .005 0.240
<--- Achievement dissatisfaction -0.091 223 -0.047 .528 0.421
Distress <--- Depersonalization 0.285 .019 0.205 .051 -0.502
<--- Emotional exhaustion 0.548 .001 0.583 .001 0.308
<--- Achievement dissatisfaction 0.248 .005 0.097 204 -1.304
1*-year 3"dyear
Estimates p Estimates p Z-score
Wellbeing <--- Emotional exhaustion -0.480 .001 -0.348 .001 1.127
<--- Depersonalization -0.322 .002 -0.305 .001 0.123
<--- Achievement dissatisfaction -0.091 223 -0.204 .022 -0.972
Distress <--- Depersonalization 0.285 .019 0.159 161 -0.762
<--- Emotional exhaustion 0.548 .001 0.463 .001 -0.614
<--- Achievement dissatisfaction 0.248 .005 0.193 .073 -0.395

https://doi.org/10.1371/journal.pone.0274322.t1004

working conditions [69]. The recognition that occupational burnout is not an exclusive prob-

lem of the individual, but also concerns training and work organizations is a starting point [11].
The present research highlighted three main problems among medical residents: 1)

Increased levels of exhaustion, 2) Increased levels of anxiety and 3) Lower levels of positive

affect.

Emotional exhaustion refers to the progressive loss of energy, tiredness, enervation, and
fatigue; situations in which workers feel that they can no longer give more of themselves on an
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affective level [19, 20, 23]. In this sense, medical residents, working in contact with patients
daily, makes their emotional resources been demanded continuously, therefore, experience
emotional exhaustion. To help medical residents to overcome emotional exhaustion, we rec-
ommend using strategies focus on collaborative problem solving. It is necessary to create a set
of good practices that foster work teams focus on identify and solve the most common prob-
lems among the students and give some feedback to those having troubles to solve everyday
problems. The promotion of a positive work environment would increase if hospital authori-
ties can guarantee adequate physical spaces where medical residents can rest or mental discon-
nect from work tasks and scheduled structured leisure spaces.

Anxiety is an emotional response that arises when people are exposed to danger or threat.
Muscle relaxation, diaphragmatic breathing, and mindfulness techniques are effective low-cost
scientific evidence-based interventions to deal with anxiety levels [76, 77]. Promoting these
interventions among the medical residents can be a strategy to decrease non-pathological anxi-
ety levels [78]. A major institutional commitment is needed to provide access to mental health
services to medical residents as a part of a long-lasting intervention [3]. Access to psychother-
apy and crisis intervention sessions, workshops, and psychoeducational activities with a focus
on cognitive restructuring, aim to replace negative thoughts and promote self-care, will pre-
vent, and reduce anxiety.

Positive affect refers to pleasurable emotionality manifested through motivation, energy,
desire for affiliation, and feelings of mastery, achievement, or success. People with high affec-
tion tend to experience feelings of satisfaction, pleasure, positive enthusiasm, energy, friend-
ship, union, sustained and trust [4, 79]. In our findings, the levels of positive affect were the
lowest, therefore, we recommend promoting gratefulness, appreciation, and self-recognition
among colleagues and classmates [80, 81]. More specifically, to highlight welldoings instead of
wrongdoings; emphasize positive feedback instead of punitive teaching practices.

We are certain that medical residents are a valued asset for the health care system and a
source of high-skill professional that need support while studying their medical specialization.
We aimed to provide recommendations to ameliorate some of their mental health problems.

Limitations

Due to confidentially rules, the research team did not have direct contact with the medical resi-
dents, without mediation of the hospital authorities. This indirect contact may had caused
under reported scores from participants, even though confidentially was assured.

Another limitation was that the only contact with the medical residents were though email,
and the invitation could have missed medical residents whose contact details were wrong or
unavailable.

Supporting information

S1 Table. Sociodemographic distribution per residency ranking. The chronic physical ill-
nesses included in this category are diabetes, hypertension, cancer, hypothyroidism, AIDS, etc.
Psychological conditions included disorders linked to emotional states, particularly anxiety
and depression.

(XLSX)

S2 Table. Gender differences in burnout and mental health scores. The degrees of freedom
are adjusted by means of the Leven test of homoscedasticity.
(XLSX)
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analyses were conducted by means of the Scheffé test.
(XLSX)

S1 Data.
(SAV)

Acknowledgments

We thank the staff from the Direction for Training and Self-actualization and Research of the
SEDESA for helping to collect the data. We thank Paola Gutiérrez Femat for helping with the
uploading of the survey on the online platform.

Author Contributions

Conceptualization: Alejandra del Carmen Dominguez-Espinosa, Sandra Irma Montes de
Oca-Mayagoitia, Ana Paola Saez-Jiménez, Lilia Monroy Ramirez de Arellano.

Data curation: Alejandra del Carmen Dominguez-Espinosa.

Formal analysis: Alejandra del Carmen Dominguez-Espinosa, Javier de la Fuente-Zepeda.
Funding acquisition: Sandra Irma Montes de Oca-Mayagoitia.

Methodology: Alejandra del Carmen Dominguez-Espinosa.

Project administration: Ana Paola Saez-Jiménez.

Resources: Sandra Irma Montes de Oca-Mayagoitia.

Supervision: Lilia Monroy Ramirez de Arellano.

Writing - original draft: Alejandra del Carmen Dominguez-Espinosa.

Writing - review & editing: Alejandra del Carmen Dominguez-Espinosa, Sandra Irma Mon-
tes de Oca-Mayagoitia, Ana Paola Sdez-Jiménez.

References

1. JuanY, Yuanyuan C, Qiuxiang Y, Cong L, Xiaofeng L, Yundong Z, et al. Psychological distress surveil-
lance and related impact analysis of hospital staff during the COVID-19 epidemic in Chongging, China.
Comprehensive Psychiatry. 2020; 103:152198. https://doi.org/10.1016/j.comppsych.2020.152198
PMID: 32980595

2. LlaiJ,MaS,WangY, CaiZ, HuJ, WeiN, et al. Factors associated with mental health outcomes among
health care workers exposed to coronavirus disease 2019. JAMA Network Open. 2020; 3(3):e203976.
https://doi.org/10.1001/jamanetworkopen.2020.3976 PMID: 32202646

3. Abdulrahman M, Farooq M, Al Kharmiri A, Al Marzoogqi F, Carrick F. Burnout and depression among
medical residents in the United Arab Emirates: A multicenter study. Journal of Family Medicine & Pri-
mary Care. 2018; 7(2):435—41. https://doi.org/10.4103/jfmpc.jfmpc_199_17 PMID: 30090790

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 11/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0274322.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0274322.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0274322.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0274322.s006
https://doi.org/10.1016/j.comppsych.2020.152198
http://www.ncbi.nlm.nih.gov/pubmed/32980595
https://doi.org/10.1001/jamanetworkopen.2020.3976
http://www.ncbi.nlm.nih.gov/pubmed/32202646
https://doi.org/10.4103/jfmpc.jfmpc%5F199%5F17
http://www.ncbi.nlm.nih.gov/pubmed/30090790
https://doi.org/10.1371/journal.pone.0274322

PLOS ONE

Burnout and mental health in Mexican medical residents

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.
21.

Abedini NC, Stack SW, Goodman JL, Steinberg KP. ”It's not just time off”: A framework for understand-
ing factors promoting recovery from burnout among internal medicine residents. Journal of Graduate
Medical Education. 2018; 10(1):26-33. https://doi.org/10.4300/JGME-D-17-00440.1 PMID: 29467969

Athié Gutiérrez C, Cardiel Marmolejo LE, Camacho Aguilera J, Mucientes Avellaneda VM, Terronez
Girén AdM, Cabrera Mora NA, et al. Burnout en médicos internos de pregrado del Hospital General de
México Dr. Eduardo Liceaga [Burnout on fifth year medical interns in General Hospital of Mexico Dr.
Eduardo Liceaga]. Investigacion en Educacion Médica. 2016; 5(18):102—7. https://doi.org/10.1016/j.
riem.2016.01.020

Balcazar-Rincon LE, Montejo-Fraga LF, Ramirez-Alcantara YL. Prevalencia del sindrome de desgaste
profesional en médicos residentes de un hospital de Mérida, Yucatan, México [Prevalence of the occu-
pational burnout syndrome in residents of a hospital in Merida, Yucatan, Mexico]. Atencion Familiar.
2015; 22(4):111-4. https://doi.org/10.1016/S1405-8871(16)30064-5

Boni RAdS, Paiva CE, de Oliveira MA, Lucchetti G, Tavares Guerreiro Fregnani JH, Ribeiro Paiva BS.
Burnout among medical students during the first years of undergraduate school: Prevalence and asso-
ciated factors. PLoS ONE. 2018; 13(3):1-15. https://doi.org/10.1371/journal.pone.0191746 PMID:
29513668

Dyrbye LN, West CP, Satele D, Boone S, Tan L, Sloan J, et al. Burnout among U.S. medical students,
residents, and early career physicians relative to the general U.S. population. Academic Medicine.
2014; 89(3):443-51. https://doi.org/10.1097/ACM.0000000000000134 PMID: 24448053

Hope V, Henderson M. Medical student depression, anxiety and distress outside North America: A sys-
tematic review. Medical Education. 2014; 48(10):963—79. https://doi.org/10.1111/medu.12512 PMID:
25200017

Marifios A, Otero M, Tomateo J, Malaga G. Coexistencia de sindrome de Burnout y sintomas depresi-
vos en médicos residentes. Estudio descriptivo transversal en un hospital nacional de Lima [Coexis-
tence of Burnout syndrome and depressive symptoms in medical residents. Cross-sectional descriptive
study at a general hospital in Lima, Peru]. Revista Médica Herediana. 2011; 22(4):162-8.

Bitran M, Gonzalez M, Nitsche P, Zufiga D, Riquelme A. Preocupacion por el bienestar de residentes,
un tema presente en la Conferencia Latinoamericana en Educacion de Residentes (LACRE) 2017
[Concern for residents’ wellbeing, an issue discussed at the Latin American conference on resident edu-
cation (LACRE) 2017]. Revista Médica de Chile. 2017; 145:1330-5.

Comision Interistitucional para la Formacion de Recursos Humanos para la Salud (CIFRHS). Registro
del Sistema Nacional de Residencias Médicas, Sedes 2018 [Registry of the National System of Medical
Residencies, Venues 2018]. 2018 Octubre. Report No.: Contract No.: 1.

Secretaria de Salud. Norma Oficial Mexicana, educacién en salud, para la organizacion y funciona-
miento de residencias médicas [Official Mexican Standard, health education, for the organization and
operation of medical residencies]. Mexico: Diario Oficial; 2012. p. 13.

Lasalvia A, Amaddeo F, Porru S, Carta A, Tardivo S, Bovo C, et al. Levels of burn-out among healthcare
workers during the COVID-19 pandemic and their associated factors: A cross-sectional study in a ter-
tiary hospital of a highly burdened area of north-east Italy. BMJ Open. 2021; 11(1):e045127. https://doi.
org/10.1136/bmjopen-2020-045127 PMID: 33455940

Alvarez Mena J, Cobo Molina N, Parra Osorio L, Gomez Salazar L, Acosta Fernandez M. Prevalencia
del sindrome de burnout en médicos iberoamericanos entre 2012 y 2018: Una revision sistematica
[Prevalence of burnout syndrome in Latin American doctors between 2012 and 2018: A systematic
review]. Didlogos de Saberes. 2019; 50:37-58. https://doi.org/10.18041/0124-0021/dialogos.50.2019.
5551

Frajerman A, Morvan Y, Krebs M-O, Gorwood P, Chaumette B. Burnout in medical students before resi-
dency: A systematic review and meta-analysis. European Psychiatry. 2019; 55:36—42. Epub 2020/01/
01. https://doi.org/10.1016/j.eurpsy.2018.08.006 PMID: 30384110

Jacome SJ, Villaquiran-Hurtado A, Garcia CP, Duque IL. Prevalencia del sindrome de burnout en resi-
dentes de especialidades médicas [Prevalence of burnout syndrome in medical residents]. Revista Cui-
darte. 2019; 10(1):1-12. https://doi.org/10.15649/cuidarte.v10i1.543

Lim WY, Ong J, Ong S, Hao Y, Abdullah HR, Koh DLK, et al. The abbreviated Maslach Burnout Inven-
tory can overestimate burnout: A study of anesthesiology residents. Journal of Clinical Medicine. 2020;
9(1):61—. https://doi.org/10.3390/jcm9010061 PMID: 31888017

Maslach C, Jackson SE. The measurement of experienced burnout. Journal of Organizational Behav-
jor. 1981; 2(2):99-113. https://doi.org/10.1002/job.4030020205

Maslach C. Burnout: The cost of caring. Englewood Cliffs, NJ: Prentice-Hall; 1982.

Leiter M, Maslach C. Latent burnout profiles: A new approach to understanding the burnout experience.
Burnout Research. 2016;3. https://doi.org/10.1016/j.burn.2016.09.001

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 12/16


https://doi.org/10.4300/JGME-D-17-00440.1
http://www.ncbi.nlm.nih.gov/pubmed/29467969
https://doi.org/10.1016/j.riem.2016.01.020
https://doi.org/10.1016/j.riem.2016.01.020
https://doi.org/10.1016/S1405-8871%2816%2930064-5
https://doi.org/10.1371/journal.pone.0191746
http://www.ncbi.nlm.nih.gov/pubmed/29513668
https://doi.org/10.1097/ACM.0000000000000134
http://www.ncbi.nlm.nih.gov/pubmed/24448053
https://doi.org/10.1111/medu.12512
http://www.ncbi.nlm.nih.gov/pubmed/25200017
https://doi.org/10.1136/bmjopen-2020-045127
https://doi.org/10.1136/bmjopen-2020-045127
http://www.ncbi.nlm.nih.gov/pubmed/33455940
https://doi.org/10.18041/0124-0021/dialogos.50.2019.5551
https://doi.org/10.18041/0124-0021/dialogos.50.2019.5551
https://doi.org/10.1016/j.eurpsy.2018.08.006
http://www.ncbi.nlm.nih.gov/pubmed/30384110
https://doi.org/10.15649/cuidarte.v10i1.543
https://doi.org/10.3390/jcm9010061
http://www.ncbi.nlm.nih.gov/pubmed/31888017
https://doi.org/10.1002/job.4030020205
https://doi.org/10.1016/j.burn.2016.09.001
https://doi.org/10.1371/journal.pone.0274322

PLOS ONE

Burnout and mental health in Mexican medical residents

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Uribe Prado JF. Estudio confirmatorio de la escala mexicana de desgaste ocupacional (EMEDO): un
instrumento de burnout para mexicanos [Confirmatory study of the Mexican Occupational Burnout
Scale (EMEDO): A burnout instrument for Mexicans]. Revista Interamericana de Psicologia Ocupacio-
nal. 2007; 26(1):7-21.

Uribe Prado JF. La Escala de Desgaste Ocupacional (EDO) y sus propiedades psicométricas con tra-
bajadores en precariedad laboral de la Ciudad de México [The Occupational Burnout Scale (EDO) and
its psychometric properties with precarious workers in Mexico City]. Revista Interamericana de Psicolo-
gia Ocupacional. 2013; 32(2):38-55.

Albergo JI, Fernandez MC, Zaifrani L, Giunta DH, Albergo L.  Coémo afecta la privacion de suefio dur-
ante una guardia de 24 horas las funciones cognitivas de los residentes de ortopedia y traumatologia?
[How does sleep deprivation during 24 hours on call duty affect the cognitive performance orthopaedic
residents?]. Revista Espafiola de Cirugia Ortopédica y Traumatologia. 2016; 60(2):113-8. https://doi.
org/10.1016/j.recot.2015.11.002 PMID: 26739965

Dewa C, Loong D, Bonato S, Trojanowski L, Rea M. The relationship between resident burnout and
safety-related and acceptability-related quality of healthcare: a systematic literature review. BMC Medi-
cal Education. 2017; 17(1):1-16. https://doi.org/10.1186/s12909-017-1040-y PMID: 29121895

Tipa RO, Tudose C, Pucarea VL. Measuring burnout among psychiatric residents using the Oldenburg
Burnout Inventory (OLBI) Instrument. Journal of Medicine and Life. 2019; 12(4):354—60. https://doi.org/
10.25122/jml-2019-0089 PMID: 32025253

Ashkar K. Prevalence of burnout syndrome among medical residents: Experience of a developing coun-
try. Postgraduate Medical Journal. 2010; 86(1015):266—71. https://doi.org/10.1136/pgm|.2009.092106
PMID: 20448222

Alyami AH, Alenezi NK, Alyami RH, Alrehaili BO, Al-Dubai SAR. Prevalence and associated factors of
burnout among resident doctors in Tabuk, Saudi Arabia. ASEAN Journal of Psychiatry. 2021; 22(3):1—
16.

Belloch Garcia SL, Renovell Farré V, Calabuig Alborch JR, Gémez Salinas L. Sindrome de agota-
miento profesional en médicos residentes de especialidades médicas hospitalarias [The professional
burnout syndrome in resident physicians in hospital medical specialties]. Anales de Medicina Interna.
2000; 17(3):118-22.

Dimitriu MCT, Pantea-Stoian A, Smaranda AC, Nica AA, Carap AC, Constantin VD, et al. Burnout syn-
drome in Romanian medical residents in time of the COVID-19 pandemic. Medical Hypotheses. 2020;
144:109972. https://doi.org/10.1016/..mehy.2020.109972 PMID: 32531540

Rios Puertas AL, Athié Garcia JM, Martinez Rosete VA. Sindrome de burnout (quemado) en médicos
residentes adscritos a hospitales del Grupo Angeles: HA Clinica Londres, HA Lomas, HA Metropoli-
tano, HA México, HA Mocel y HA Pedregal [Burnout syndrome in resident physicians assigned to
Grupo Angeles hospitals: HA Clinica Londres, HA Lomas, HA Metropolitano, HA México, HA Mocel and
HA Pedrega]. Acta Médica Grupo Angeles. 2015:69-81.

Prieto-Miranda SE, Rodriguez-Gallardo GB, Jiménez-Bernardino CA, Guerrero-Quintero LG. Desgaste
profesional y calidad de vida en médicos residentes [Burnout and quality of life in medical residents].
Revista Médica del Instituto Mexicano del Seguro Social. 2013; 51(5):574-9.

Prins DJ, van Vendeloo SN, Brand PLP, Van der Velpen |, de Jong K, van den Heijkant F, et al. The
relationship between burnout, personality traits, and medical specialty. A national study among Dutch
residents. Medical Teacher. 2019; 41(5):584—90. https://doi.org/10.1080/0142159X.2018.1514459
PMID: 30394166

Ratnakaran B, Prabhakaran A, Karunakaran V. Prevalence of burnout and its correlates among resi-
dents in a tertiary medical center in Kerala, India: A cross-sectional study. Journal of Postgraduate Med-
icine. 2016; 62(3):157-61. https://doi.org/10.4103/0022-3859.184274 PMID: 27320952

Austria-Corrales F, Cruz-Valdés B, Herrera-Kiengelher L, Vazquez-Garcia JC, Salas-Hernandez J.
Sindrome de burnout en médicos mexicanos en entrenamiento durante una contingencia sanitaria por
virus de influenza A H1N1 [Burnout syndrome among medical residents during the influenza A H1N1
sanitary contigency in Mexico]. Gaceta Médica de Mexico. 2011; 147(2):97-103.

Terrones-Rodriguez JF, Cisneros-Pérez V, Arreola-Rocha JJ. Sindrome de burnout en médicos resi-
dentes del Hospital General de Durango, México [Burnout syndrome in medical residents at the Gen-
eral Hospital of Durango, México]. Revista Médica del Instituto Mexicano del Seguro Social. 2016; 54
(2):242-8.

Secin-Diep R, Rodriguez-Weber FL. Sindrome de desgaste en médicos residentes de un hospital pri-
vado [Burnout in resident physicians from a private hospital]. Medicina Interna de México. 2016; 32
(1):33-40.

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 13/16


https://doi.org/10.1016/j.recot.2015.11.002
https://doi.org/10.1016/j.recot.2015.11.002
http://www.ncbi.nlm.nih.gov/pubmed/26739965
https://doi.org/10.1186/s12909-017-1040-y
http://www.ncbi.nlm.nih.gov/pubmed/29121895
https://doi.org/10.25122/jml-2019-0089
https://doi.org/10.25122/jml-2019-0089
http://www.ncbi.nlm.nih.gov/pubmed/32025253
https://doi.org/10.1136/pgmj.2009.092106
http://www.ncbi.nlm.nih.gov/pubmed/20448222
https://doi.org/10.1016/j.mehy.2020.109972
http://www.ncbi.nlm.nih.gov/pubmed/32531540
https://doi.org/10.1080/0142159X.2018.1514459
http://www.ncbi.nlm.nih.gov/pubmed/30394166
https://doi.org/10.4103/0022-3859.184274
http://www.ncbi.nlm.nih.gov/pubmed/27320952
https://doi.org/10.1371/journal.pone.0274322

PLOS ONE

Burnout and mental health in Mexican medical residents

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

El-masry R, Ghreiz S, Helal R, Audeh A, Shams T. Perceived stress and burnout among medical stu-
dents during the clinical period of their education. Ibnosina Journal of Medicine and Biomedical Sci-
ences. 2013; 5:179-88. https://doi.org/10.4103/1947-489X.210543

Block L, Wu AW, Feldman L, Hsin-Chieh Y, Desai SV. Residency schedule, burnout and patient care
among first-year residents. Postgraduate Medical Journal. 2013; 89(1055):495-500. https://doi.org/10.
1136/postgradmed;j-2012-131743 PMID: 23852828

Joaquim A, Custddio S, Savva-Bordalo J, Chacim S, Carvalhais |, Lombo L, et al. Burnout and occupa-
tional stress in the medical residents of oncology, haematology and radiotherapy: A prevalence and pre-
dictors study in Portugal. Psychology, Health & Medicine. 2018; 23(3):317—-24. https://doi.org/10.1080/
13548506.2017.1344256 PMID: 28661187

Lépez-Morales A, Gonzalez-Veldzquez F, Morales-Guzman MI, Espinoza-Martinez CE. Sindrome de
burnout en residentes con jornadas laborales prolongadas [The burnout syndrome in medical residents
working long periods]. Revista Médica del Instituto Mexicano del Seguro Social. 2007; 45(3):233—42.

Rosas-Navarro JM, Covarrubias-Castillo SA, Villalobos-Lizardi JC, Mufioz-Chacén DA, Bazta-O’Con-
nor R. Association between burnout syndrome and medical training by specialty in first-year residents.
Salud Mental. 2020; 43(5):227-33. https://doi.org/10.17711/SM.0185-3325.2020.031

Vargas-Terrez BE, Moheno-Klee V, Cortés-Sotres JF, Heinze-Martin G. Médicos residentes: Rasgos
de personalidad, salud mental e ideacion suicida [Medical residents: Personality traits, mental health
and suicidal ideation]. Investigacion en Educacion Médica. 2015; 4(16):229-35. https://doi.org/10.
1016/j.riem.2015.08.001

Walkiewicz M, Tartas M. Vulnerability of medical students and professionals to extreme work stress: A
select review of the literature. Communication & Medicine. 2017; 14(2):181-7. https://doi.org/10.1558/
cam.31007 PMID: 29958356

Acosta Fernandez M, Aguilera-Velasco MdlA, Pozos-Radillo BE, Torres-Lépez TM, Parra Osorio L.
Vivencias y experiencias de médicos residentes mexicanos durante su primer afio de formacion acadé-
mica [Experiences of Mexican resident physicians during their first year of education]. Investigacién en
Educacion Médica. 2017; 6(23):169-79. https://doi.org/10.1016/j.riem.2016.09.012

An TW, Henry JK, Igboechi O, Wang P, Yerrapragada A, Lin CA, et al. How are orthopaedic surgery
residencies responding to the COVID-19 pandemic? An assessment of resident experiences in cities of
major virus outbreak. Journal of the American Academy of Orthopaedic Surgeons. 2020; 28(15):e679—
e85. https://doi.org/10.5435/JAA0S-D-20-00397 PMID: 32732660

Barello S, Palamenghi L, Graffigna G. Burnout and somatic symptoms among frontline healthcare pro-
fessionals at the peak of the Italian COVID-19 pandemic. Psychiatry Research. 2020; 290:113129.
https://doi.org/10.1016/j.psychres.2020.113129 PMID: 32485487

Collins C, Mahuron K, Bongiovanni T, Lancaster E, Sosa JA, Wick E. Stress and the surgical resident in
the COVID-19 pandemic. J Surg Educ. 2021; 78(2):422—-30. Epub 2020/07/25. https://doi.org/10.1016/
j.jsurg.2020.07.031 PMID: 32792326

AzizH, James T, Remulla D, Sher L, Genyk Y, Sullivan ME, et al. Effect of COVID-19 on surgical train-
ing across the United States: A national survey of general surgery residents. J Surg Educ. 2021; 78
(2):431-9. Epub 2020/07/30. https://doi.org/10.1016/j.jsurg.2020.07.037 PMID: 32798154

Delgado-Gallegos JL, Montemayor-Garza RdJ, Padilla-Rivas GR, Franco-Villareal H, Islas JF. Preva-
lence of stress in healthcare professionals during the COVID-19 Pandemic in Northeast Mexico: A
remote, fast survey evaluation, using an adapted COVID-19 stress scales. International Journal of Envi-
ronmental Research and Public Health. 2020; 17(20):7624. https://doi.org/10.3390/ijerph17207624
PMID: 33086744

Gelfand DV, Podnos YD, Carmichael JC, Saltzman DJ, Wilson SE, Williams RA. Effect of the 80-hour
workweek on resident burnout. Archives of Surgery. 2004; 139(9):933—40. https://doi.org/10.1001/
archsurg.139.9.933 PMID: 15381609

Goldberg R, Boss RW, Chan L, Goldberg J, Mallon WK, Moradzadeh D, et al. Burnout and its correlates
in emergency physicians: Four years’ experience with a wellness booth. Academic Emergency Medi-
cine. 1996; 3(12):1156—64. https://doi.org/10.1111/j.1553-2712.1996.tb03379.x PMID: 8959173

Kwah J, Weintraub J, Fallar R, Ripp J. The effect of burnout on medical errors and professionalism in
first-year internal medicine residents. Journal of Graduate Medical Education. 2016; 8(4):597—600.
https://doi.org/10.4300/JGME-D-15-00457.1 PMID: 27777674

Bari A, Kamran R, Haroon F, Bano I. Burnout among pediatric residents and junior consultants working
at a tertiary care hospital. Pakistan Journal of Medical Sciences. 2019; 35(1):1-5. https://doi.org/10.
12669/pjms.35.1.43 PMID: 30881394

Maghbouli N, Sohrabpour AA, Fatehi F. The prevalence of burnout in Iranian residents: a cross-sec-
tional study. Future of Medical Education Journal. 2019; 9(1):3-8. https://doi.org/10.22038/fmej.2019.
36985.1242

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 14/16


https://doi.org/10.4103/1947-489X.210543
https://doi.org/10.1136/postgradmedj-2012-131743
https://doi.org/10.1136/postgradmedj-2012-131743
http://www.ncbi.nlm.nih.gov/pubmed/23852828
https://doi.org/10.1080/13548506.2017.1344256
https://doi.org/10.1080/13548506.2017.1344256
http://www.ncbi.nlm.nih.gov/pubmed/28661187
https://doi.org/10.17711/SM.0185-3325.2020.031
https://doi.org/10.1016/j.riem.2015.08.001
https://doi.org/10.1016/j.riem.2015.08.001
https://doi.org/10.1558/cam.31007
https://doi.org/10.1558/cam.31007
http://www.ncbi.nlm.nih.gov/pubmed/29958356
https://doi.org/10.1016/j.riem.2016.09.012
https://doi.org/10.5435/JAAOS-D-20-00397
http://www.ncbi.nlm.nih.gov/pubmed/32732660
https://doi.org/10.1016/j.psychres.2020.113129
http://www.ncbi.nlm.nih.gov/pubmed/32485487
https://doi.org/10.1016/j.jsurg.2020.07.031
https://doi.org/10.1016/j.jsurg.2020.07.031
http://www.ncbi.nlm.nih.gov/pubmed/32792326
https://doi.org/10.1016/j.jsurg.2020.07.037
http://www.ncbi.nlm.nih.gov/pubmed/32798154
https://doi.org/10.3390/ijerph17207624
http://www.ncbi.nlm.nih.gov/pubmed/33086744
https://doi.org/10.1001/archsurg.139.9.933
https://doi.org/10.1001/archsurg.139.9.933
http://www.ncbi.nlm.nih.gov/pubmed/15381609
https://doi.org/10.1111/j.1553-2712.1996.tb03379.x
http://www.ncbi.nlm.nih.gov/pubmed/8959173
https://doi.org/10.4300/JGME-D-15-00457.1
http://www.ncbi.nlm.nih.gov/pubmed/27777674
https://doi.org/10.12669/pjms.35.1.43
https://doi.org/10.12669/pjms.35.1.43
http://www.ncbi.nlm.nih.gov/pubmed/30881394
https://doi.org/10.22038/fmej.2019.36985.1242
https://doi.org/10.22038/fmej.2019.36985.1242
https://doi.org/10.1371/journal.pone.0274322

PLOS ONE

Burnout and mental health in Mexican medical residents

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
73.
74.
75.
76.

77.

Jiménez-Lopez JL, Arenas-Osuna J, Angeles-Garay U. Sintomas de depresion, ansiedad y riesgo de
suicidio en médicos residentes durante un afio académico [Depression, anxiety and suicide risk symp-
toms among medical residents over an academic year]. Revista Médica del Instituto Mexicano del
Seguro Social. 2015; 53(1):20-8. Epub 2015-06-04.

lorga M, Dondas C, Zugun-Eloae C. Depressed as freshmen, stressed as seniors: The relationship
between depression, perceived stress and academic results among medical students. Behavioral Sci-
ences. 2018; 8(70). https://doi.org/10.3390/bs8080070 PMID: 30081444

Pokhrel NB, Khadayat R, Tulachan P. Depression, anxiety, and burnout among medical students and
residents of a medical school in Nepal: A cross-sectional study. BMC Psychiatry. 2020; 20(1):1-18.
https://doi.org/10.1186/s12888-020-02645-6 PMID: 32539732

Quirarte-Medina M, Carvajal-Gémez A, Almanza-Mufioz JdJ. Sindrome de Burnout en el personal de
residentes de ginecologia y obstetricia en el Hospital Militar de Especialidades de la Mujer y Neonatolo-
gia [Burnout Syndrome in the resident staff of gynecology and obstetrics at the Hospital Militar de Espe-
cialidades de la Mujer y Neonatologia]. Revista de Sanidad Militar. 2013; 67(6):275-81.

Rodrigues H, Cobucci R, Oliveira A, Cabral JV, Medeiros L, Gurgel K, et al. Burnout syndrome among
medical residents: A systematic review and meta-analysis. PLoS ONE. 2018; 13(11):1—17. https://doi.
org/10.1371/journal.pone.0206840 PMID: 30418984

Pereira-Lima K, Loureiro SR. Burnout, anxiety, depression, and social skills in medical residents. Psy-
chology, Health & Medicine. 2015; 20(3):353—62. https://doi.org/10.1080/13548506.2014.936889
PMID: 25030412

Pereira-Lima K, Loureiro SR, Crippa JA. Mental health in medical residents: relationship with personal,
work-related, and sociodemographic variables. Revista Brasileira de Psiquiatria. 2016; 38(4):318-24.
https://doi.org/10.1590/1516-4446-2015-1882 PMID: 27192216

Sreelatha P, Premlal L, Ryali V. Burnout and coping strategies among residents of a private medical col-
lege in South India: A cross-sectional study. Industrial Psychiatry Journal. 2018; 27(2):213-8. https://
doi.org/10.4103/ipj.ipj_53_18 PMID: 31359974

Alkhamees AA, Assiri H, Alharbi HY, Nasser A, Alkhamees MA. Burnout and depression among psychi-
atry residents during COVID-19 pandemic. Human Resources for Health. 2021; 19(1):1-9. https:/doi.
org/10.1186/s12960-021-00584-1 PMID: 33823857

Bhalla N, Suneja N, Kobryn A, Lew S, Dym H. The psychological well-being of medical versus dental
GME residents during the COVID 19 pandemic: A cross-sectional study. Journal of Oral and Maxillofa-
cial Surgery. 2021. https://doi.org/10.1016/j.joms.2021.04.016 PMID: 34097864

Degheili JA, Yacoubian AA, Dargham RA, El-Hout YZ. Burnout of residents: Overview from various
medical institutions—A suggested model for improvement. Urology Annals. 2020; 12(1):9—-14. https://
doi.org/10.4103/UA.UA_107_19 PMID: 32015610

Sklar M, Ehrhart MG, Aarons GA. COVID-related work changes, burnout, and turnover intentions in
mental health providers: A moderated mediation analysis. Psychiatric Rehabilitation Journal. 2021.

https://doi.org/10.1037/prj0000480 PMID: 33998824

Giordano L, Cipollaro L, Migliorini F, Maffulli N. Impact of Covid-19 on undergraduate and residency
training. The Surgeon. 2020:51479-666X(20)30169-4. https://doi.org/10.1016/j.surge.2020.09.014
PMID: 33248923

West CP, Dyrbye LN, Erwin PJ, Shanafelt TD. Interventions to prevent and reduce physician burnout: A
systematic review and meta-analysis. Lancet. 2016; 388(10057):2272—-81. https://doi.org/10.1016/
S0140-6736(16)31279-X PMID: 27692469

Veit CT, Ware JE. The structure of psychological distress and well-being in general populations. Journal
of consulting and clinical psychology. 1983; 51(5):730—42. https://doi.org/10.1037//0022-006x.51.5.730
PMID: 6630688

Uribe Prado JF. Escala Mexicana de Desgaste Ocupacional. Manual de aplicacion e interpretacion
[Burnout Mexican Scale: Application and interpretation manual]. México: PSIME; 2008.

Momentive Inc. SurveyMonkey. San Mateo, CA: es.surveymonkey.com/mp/audience; 2021.
IBM SPSS. for Windows. 26 ed. Armonk, NY: IBM Corporation; 2019.

IBM SPSS AMOS. for Windows. 26.0.0 ed. Wexford, PA: IBM Corporation; 2019.

Gaskin J. Stats Tools Package. Group differences, 2016.

Rodriguez Medina DA, Dominguez Trejo B, Leija Alva G, Ortiz Omaria M, Carrefio Morales C. Efectos
psicofisiolégicos de la respiracion diafragmatica y la estimulacion térmica sobre la actividad autondémica
del estrés agudo [Psychophysiological effects of diaphragmatic breathing and thermal stimulation on
the autonomic activity of acute stress]. Acta de Investigacion psicolégica. 2018; 8:101—13.

Barragan B, Parra C, Contreras M, Pulido P. Manejo de la ansiedad mediante la combinacién de desen-
sibilizacion sistematica con relajacién muscular, relajaciéon autégena y biorretroalimentacion [Anxiety

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 15/16


https://doi.org/10.3390/bs8080070
http://www.ncbi.nlm.nih.gov/pubmed/30081444
https://doi.org/10.1186/s12888-020-02645-6
http://www.ncbi.nlm.nih.gov/pubmed/32539732
https://doi.org/10.1371/journal.pone.0206840
https://doi.org/10.1371/journal.pone.0206840
http://www.ncbi.nlm.nih.gov/pubmed/30418984
https://doi.org/10.1080/13548506.2014.936889
http://www.ncbi.nlm.nih.gov/pubmed/25030412
https://doi.org/10.1590/1516-4446-2015-1882
http://www.ncbi.nlm.nih.gov/pubmed/27192216
https://doi.org/10.4103/ipj.ipj%5F53%5F18
https://doi.org/10.4103/ipj.ipj%5F53%5F18
http://www.ncbi.nlm.nih.gov/pubmed/31359974
https://doi.org/10.1186/s12960-021-00584-1
https://doi.org/10.1186/s12960-021-00584-1
http://www.ncbi.nlm.nih.gov/pubmed/33823857
https://doi.org/10.1016/j.joms.2021.04.016
http://www.ncbi.nlm.nih.gov/pubmed/34097864
https://doi.org/10.4103/UA.UA%5F107%5F19
https://doi.org/10.4103/UA.UA%5F107%5F19
http://www.ncbi.nlm.nih.gov/pubmed/32015610
https://doi.org/10.1037/prj0000480
http://www.ncbi.nlm.nih.gov/pubmed/33998824
https://doi.org/10.1016/j.surge.2020.09.014
http://www.ncbi.nlm.nih.gov/pubmed/33248923
https://doi.org/10.1016/S0140-6736%2816%2931279-X
https://doi.org/10.1016/S0140-6736%2816%2931279-X
http://www.ncbi.nlm.nih.gov/pubmed/27692469
https://doi.org/10.1037//0022-006x.51.5.730
http://www.ncbi.nlm.nih.gov/pubmed/6630688
http://es.surveymonkey.com/mp/audience
https://doi.org/10.1371/journal.pone.0274322

PLOS ONE

Burnout and mental health in Mexican medical residents

78.

79.

80.

81.

management by combining systematic desensitization with muscle relaxation, autogenic relaxation,
and biofeedback]. Suma Psicoldgica. 2003; 10(2):135-52.

Lucefio-Moreno L, Talavera-Velasco B, Garcia-Albuerne Y, Martin-Garcia J. Symptoms of posttrau-
matic stress, anxiety, depression, levels of resilience and burnout in Spanish health personnel during
the COVID-19 Pandemic. International Journal of Environmental Research and Public Health. 2020; 17
(15):5514. https://doi.org/10.3390/ijerph17155514 PMID: 32751624

Pavani J-B, Le Vigouroux S, Kop J-L, Congard A, Dauvier B. Affect and affect regulation strategies
reciprocally influence each other in daily life: The case ofpPositive reappraisal, problem-focused coping,
appreciation and rumination. Journal of Happiness Studies. 2016; 17(5):2077-95. https://doi.org/10.
1007/s10902-015-9686-9

Cheung EO, Hernandez A, Herold E, Moskowitz JT. Positive emotion skills intervention to address
burnout in critical care nurses. AACN Advanced Critical Care. 2020; 31(2):167-78. https://doi.org/10.
4037/aacnacc2020287 PMID: 32526000

Yavas U, Karatepe OM, Babakus E. Does positive affectivity moderate the effect of burnout on job out-
comes? An empirical investigation among hotel employees. Journal of Human Resources in Hospitality
& Tourism. 2018; 17(3):360-74. https://doi.org/10.1080/15332845.2018.1449548

PLOS ONE | https://doi.org/10.1371/journal.pone.0274322 September 16, 2022 16/16


https://doi.org/10.3390/ijerph17155514
http://www.ncbi.nlm.nih.gov/pubmed/32751624
https://doi.org/10.1007/s10902-015-9686-9
https://doi.org/10.1007/s10902-015-9686-9
https://doi.org/10.4037/aacnacc2020287
https://doi.org/10.4037/aacnacc2020287
http://www.ncbi.nlm.nih.gov/pubmed/32526000
https://doi.org/10.1080/15332845.2018.1449548
https://doi.org/10.1371/journal.pone.0274322

