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Abstract: This study aimed to evaluate the prevalence of burnout syndrome in a sample of residents
from different specialties, to determine the influence of work-related factors on the development of
burnout, and to examine the mediating role of burnout in the relation between such work factors
and perceived errors in clinical practice. A total of 237 Spanish residents participated (Mage = 28.87,
SD = 3.84; 73.8% females). The Maslach Burnout Inventory and an ad hoc questionnaire were
administered to assess burnout and work-related factors. Comparison analyses and mediational
models were conducted. Half of the residents reported high levels of burnout (48.9%). Burnout
was significantly associated with perceived errors in clinical practice. Significant differences were
found between residents with lower and higher burnout levels, showing that those with higher
burnout were less satisfied with the working conditions. Burnout mediated the associations between
adjustment of responsibility, support among residents, satisfaction with teaching and rotations,
general satisfaction, and perceived errors in the clinical practice. Adjusted levels of responsibility
and workload, enhanced supervision, and more social support from colleagues predict lower levels
of burnout, which may result in fewer errors in clinical practice. Consequently, such work-related
factors should be taken into account as a preventive strategy for burnout and errors in the clinical
practice so adequate patient care, good mental health of future specialists, and, therefore, higher
quality of public health care can be ensured.

Keywords: burnout; work-related factors; perceived errors; residents; mediation model

1. Introduction

Burnout is a syndrome that involves emotional exhaustion, depersonalization and
a decrease in self-fulfillment, which is caused by constant involvement in emotionally
demanding situations [1,2]. Residents are an especially vulnerable group to suffer from
burnout, mainly because of the work surroundings, where they have to face with many
situations of suffering, pain and death, where the constant patient contact demands a high
level of engagement and a great responsibility, and where decisions must sometimes be
made on an urgent basis [3]. Moreover, residency is a period of transition and uncertainty,
where residents must confront new situations in which the burden of care and the degree
of demands imposed may not match the year of residency [4]. In this respect, research
shows that residents present even higher levels of burnout than medical specialists with
more years of experience [5]. Accordingly, the prevalence of burnout syndrome among
residents fluctuates between 20% and 60%, which implies a significant negative impact not
only on their wellbeing but on the quality of the care provided [6].

Three categories of risk factors associated with burnout syndrome have been noted:
sociodemographic, psychological and work-related [7]. Although no consensus has been
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reached regarding the influence of these factors on the development of burnout, according
to Maslach’s theory, burnout syndrome is mainly associated with work-related aspects.
More concretely, the most relevant work-related aspects involve: (a) overwork, that is,
an elevated number of hours and lack of rest (e.g., failure to schedule rest periods after
on-call shifts) and the need to continually update knowledge, among others; (b) lack of
control over the tasks themselves and the physical work environment, low involvement in
decision-making and scarcity of technological resources, etc.; (c) insufficient recognition for
and feedback on the work accomplished; (d) feelings of unfairness, that is, unsatisfactory
economic conditions and lack of future perspectives and occupational growth; (e) structural
errors when designing a workplace community (e.g., lack of spaces for dealing with
difficulties in interpersonal relationships); (f) conflict of values between personal values
and those of the organization [8].

An increasing number of studies underscore the importance of exploring how different
work-related factors are associated with the levels of burnout among residents, especially
because such knowledge would inform preventive efforts [9,10]. Among the work-related
factors associated with burnout, overwork and few hours of sleep [11,12], together with
lacking communication, poor relationships among peers and inefficient organizational and
supervisory aspects [13–15] have been identified as the most significant. The relevance of
the analysis of the work-related factors lies in the empirical evidence of the consequences
of burnout, not only because of its impact on the residents’ health, but also on the quality
of care that the residents provide to the patients, which might be deteriorated [16]. As such,
one of the main focuses of recent studies in the field has been understanding how burnout
levels relate to errors in the clinical practice of residents [17,18]. In this regard, it has been
found that burnout indeed precipitates more errors and reduces the quality of medical
services [19]; however, it is still unclear whether it is the perception of committing more
errors in clinical practice that is greater among residents with a high degree of burnout or
whether they actually commit these errors [20]. Relatedly, previous studies have shown
that residents with the highest level of working stress tend to be more self-critical and,
therefore, more inclined to report having committed errors [21,22]. According to Firth-
Cozens [21], it is important to emphasize that even health providers with good physical
and mental health commit errors in their daily work and are not free of feelings of distress
or worry. It is in fact when professionals suffer from burnout syndrome that they are more
vulnerable to develop anxiety or depression [23], and therefore, when they are at greater
risk of committing errors in their clinical practice [24].

In order to address burnout syndrome, it is crucial not only to identify risk factors [8],
but also those factors that may be considered as protective [25]. For instance, work-related
factors that could contribute to the residents’ satisfaction include the role played by the
supervisor [26]. Residents’ supervisors support their trainees and address their difficul-
ties and concerns, especially when they face challenging situations at work. Moreover,
supervisors promote the acquisition of emotional skills among residents [27]. There is
evidence that those residents who benefit from an optimal supervision and support across
the residency period display a lower level of emotional exhaustion and depersonalization
than those who do not receive adequate support from their supervisors [28]. In this respect,
one of the goals of training as a resident is to gradually increase autonomy and control over
decisions, although it has been demonstrated that autonomy and assumption of more and
more responsibilities can be a major source of stress if these levels exceed their abilities for
managing and coping with them [29]. In other words, another important area in which the
supervisor must be involved is determining that the level of autonomy and responsibility
acquired is appropriate for the residents’ skills and for the year of residency [29]. Like-
wise, it has been demonstrated that a positive training environment has a direct influence
on reducing levels of burnout, and it has also been observed that it is indirectly related
with better teamwork, collaboration among peers and better quality of provided care to
patients [16]. Accordingly, it has been found that wellbeing, self-confidence and skills
of residents improve when they receive adequate supervision, which, in turn, would be
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reflected in their clinical practice, contributing to a better quality of care and reduction of
errors [30].

In addition, a positive working environment—creating a collaborative atmosphere
both with other residents and with the rest of the professionals—constitutes an important
factor in protecting residents from burnout that may increase the level of wellbeing and
lead to committing fewer errors in provision of care, thereby resulting in improved patient
care [30,31]. Concretely, there is evidence indicating that providing a positive working
atmosphere—including support among residents, an adequate workload matching their
skill levels and sensitive supervisors that they can turn to in the presence of complicated
situations, doubts, or distress—are associated with improved quality of life, greater job
satisfaction and less burnout [32,33].

Taken together, there is robust support on the potential influence that different work-
related factors have on the level of burnout in residents and in decreasing or increasing
perceived errors in the clinical practice; however, so far, no study has elucidated the
interplay between these variables among Spanish residents. Consequently, the present
study aims to (1) examine the level of burnout syndrome among residents from different
specialties; (2) determine the influence of various work-related factors on the development
of burnout syndrome; (3) explore the associations between work-related factors, burnout
and perceived errors in clinical practice; (4) analyze the mediating role of burnout in the
relationship between work-related factors and perceived errors. In line with theory and
previous studies, we expected to find significantly high levels of burnout among residents
across the different specialties, and that work-related factors will influence the levels of
burnout. We also hypothesized that work-related factors, burnout and perceived errors in
clinical practice will be associated. Regarding the mediational role of burnout, based on
previous studies supporting the association between the variables of interest, we expected
that the level of burnout could explain, at least partly, the association between work-related
factors and perceived errors in the clinical practice; however, because this is the first study
testing burnout as mediator, we did not make more specific hypotheses.

2. Materials and Methods
2.1. Participants

This study is part of a more extensive project on burnout among residents. All
residents from all specialties, from the first to the final year of residency at two Spanish
hospitals were invited to collaborate. A total of 952 residents were invited to participate.
Of these, 237 returned completed surveys, so they were included for the final sample for
the present study. The majority of them were women (73.8%), with an average age of 28.87
(SD = 3.84) and an age range between 25 and 32 years.

2.2. Instruments

The Maslach Burnout Inventory (MBI) was used to measure burnout, since it is the
reference survey for determining the degree of perceived burnout. It consists of 22 items
measured using a five-point Likert scale (where 1 represents a response level of never, and
5, every day). It is made up of three subscales: Emotional exhaustion, Depersonalization
and Personal accomplishment. For correction, the following cut-off points were utilized:
for emotional exhaustion, a score above 27 was considered to indicate a high level of
burnout, a score between 19 and 26, a medium level, and a score below 19, a low level;
in the depersonalization subscale, scores above 10 were taken to indicate a high level of
burnout, between 6 and 9 a medium level of burnout and scores lower than 5, a low level
of burnout; lastly, on the personal accomplishment subscale, where scores were given
inversely, high personal accomplishment was considered a score greater than 40, medium,
a score from 34 to 39 and low, a score less than 34. For correction, independent scores were
derived for the different subscales, and high burnout was considered to apply to those
who received high scores in emotional exhaustion and/or in depersonalization, together
with a low or medium score in personal accomplishment. The remaining combinations
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of scores were considered cases of low burnout. Cronbach’s alphas obtained for burnout,
emotional exhaustion, depersonalization, and personal accomplishment were 0.75, 0.89,
0.76, and 0.82, respectively.

To measure the work-related factors of interest for this study, an ad hoc questionnaire
(α = 0.93) was designed. This instrument includes 38 items that focus on work-related
factors that are specific to the training period of residency. In this questionnaire the
resident is asked about their level of agreement with statements related with the quality
of supervision provided by the supervisor(s) (8 items), adjustment of responsibility to the
skills acquired in each year of residency (9 items), information and satisfaction with the
teaching and rotations (4 items), opportunities for research (3 items), working atmosphere
(4 items), support among residents (4 items) and satisfaction with the training, specialty and
location selected to pursue it (6 items). Some examples of these items are: “I have too much
workload”, “My service works as a team” or “I can rely on other residents when I need
help”. Likewise, nine items were included regarding errors and attitudes toward patients
previously used in another study [34]. A Likert scale was used from 1 (never) to 5 (always).
The higher the score, the greater the magnitude of the variable studied. The theoretical
average of each group was calculated (total of the minimum and maximum possible score
for each item divided by the number of items in each section) as a point of reference for the
deviation of the real average score derived from the responses of the participants.

2.3. Procedure

All participants received an email explaining the aim of the study and inviting them
to fill in an online survey on a voluntary basis, ensuring the confidentiality of the data.
The online survey included sociodemographic data such as gender, age, specialty, year
of residency, living arrangements, on-call shifts worked and scheduling of rest periods
after on-call shifts, together with the rest of assessment measures. The survey, which took
roughly 20 min to complete, was available to residents for 4 months (i.e., from December
2018 to March 2019). Participation was voluntary, anonymous and confidential. This study
was approved by the Ethics Committee of Research of the Principality of [blinded for
review] (Spain).

2.4. Data Analysis

Data analyses were carried out using R program, version 3.6.0 (R Foundation for
Statistical Computing, Vienna, Austria) [35,36]. Descriptive analyses of sociodemographic
variables and the variables of interest were conducted. Comparative analyses were per-
formed in order to determine whether work-related factors varied according to the levels
of burnout among residents. Concretely, we performed χ2 tests and independent sample t
tests to examine associations between burnout levels and demographic characteristics (age,
gender, origin, marital status), prior specialty, on-call shifts, and scheduling of rest periods
between on-call shifts. We also performed a t test to examine differences in work-related
factors and errors according to the level of burnout. Then, we ran ANOVAs to compare
groups by specialty (i.e., medical, surgical and M-S, laboratory, metal health, nurse, and
others) and by year of residency on burnout levels. Significant ANOVAs were followed up
using Tukey’s test to control for multiple comparisons. Correlation analyses were also run
including burnout, work-related factors and perceived errors in clinical practice. Lastly,
mediation analyses were conducted, in which work-related factors were the independent
variables, burnout the mediator and perceived errors the dependent variable. Sobel test
was used to calculate the mediating effect size. The significance level utilized was 0.05.

3. Results
3.1. Characteristics of the Sample

As seen in Table 1, more than half of the responses were from first-year and second-
year residents (60%). Half of the participants were residents of a medical specialty; the
other 50% was distributed among specialties of mental health, nursing, or pharmacy,
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among others. Of those who answered (all specialties, except psychologists and nurses
working on mental health services) that they worked on-call shifts (91.1%), only 54.9%
had rest periods scheduled between shifts. In responding whether they had completed a
specialty previously, the majority of residents (96.6%) reported being trainees in their first
specialty. In total, 58.2% were from the city where the study was conducted, and the rest
came from a different Spanish autonomous community (32.1%) or from another country
(9.7%). Finally, 88.2% of the residents were married, and the rest were distributed among
married/domestic partner (9.7%), separated/divorced (1.7%) and widowed (0.4%).

Table 1. Participants’ sociodemographic characteristics and working conditions.

n %

Sex
Females 175 73.8
Males 62 26.2

Rest period between shift (n = 216)
Yes 130 54.9

Sometimes 46 19.4
No 40 16.9

Residency’s year
First 70 29.5

Second 72 30.4
Third 42 17.7

Fourth 46 19.4
Fifth 7 3

Specialty
Medical 120 50.63

Surgical and M-S 41 17.29
Laboratory 5 2.1

Mental Health 19 8
Nurse 40 16.9

Others (e.g., Biologist, Pharmacist, Chemist) 12 5.1
Note: M-S = Medical-Surgical.

Regarding burnout, almost half of the residents reported a high level of burnout
(N = 116, M = 65.91, SD = 9.58). The mean scores of each subscale were as follows: 25.63 for
emotional exhaustion (medium burnout), 10.88 for depersonalization (high burnout) and
29.4 for personal accomplishment (high burnout). More specifically, 44.7% of the residents
registered a high score in emotional exhaustion, 53.6%, a high score in depersonalization
and 74.7% reported low personal accomplishment.

3.2. Group Differences

No statistically significant differences were detected in the level of burnout by gender,
age, scheduling of rest periods between on-call shifts, prior specialty, origin and marital
status. On the contrary, there were significant differences related to working on-call shifts,
the specialty and the year of residency. Concretely, higher level of burnout was found
among those who worked on-call shifts (χ2 (1, N = 216) = 8.24, p = 0.004). Additionally, those
who were in the last years of training had higher levels of burnout (see Table 2). Regarding
the specialty, those who were trained in medical specialties reported higher levels of
burnout (see Table 3). Interestingly, post hoc comparisons indicated that mean score in
burnout for the surgical specialties (N = 41, M = 70.98, SD = 8.88) was significantly different
than medical specialties (N = 120, M = 66.46, SD = 10.43). However, laboratory specialties
(N = 5, M = 59.8, SD = 6.18) did not significantly differ from the surgical specialties.
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Table 2. Group differences in burnout and its subscales and year of residency.

Variable
First

(N = 70)
M(SD)

Second
(N = 72)
M(SD)

Third
(N = 42)
M(SD)

Fourth
(N = 46)
M(SD)

Fifth
(N = 7)
M(SD)

F p η2 Significant Post-Hoc
Comparisons

Burnout 61.64 (8.37) 65.74 (9.36) 67.45 (10.36) 70.87 (8.74) 68.43 (6.27) 7.743 0.000 0.118 Fourth > First; Third > First;
Fourth > Second

Emotional exhaustion 21.59 (6.38) 26.13 (6.69) 27.62 (7.77) 28.96 (7.88) 27.14 (5.58) 9.392 0.000 0.139 Fourth > First; Third > First;
Second > First;

Depersonalization 9.81 (3.33) 10.53 (3.65) 11.86 (4.93) 12.20 (4.67) 10.71 (3.25) 3.219 0.013 0.053 Fourth > First
Personal

accomplishment 30.24 (5.51) 29.08 (5.10) 27.98 (5.44) 29.72 (5.83) 30.57 (1.27) 1.353 0.251 0.023

Note: M = mean; SD = standard deviation.

Table 3. Group differences in burnout and its subscales and residency’s specialties.

Variable
Medical
(N = 166)
M(SD)

Mental Health
(N = 19)
M(SD)

Nurse
(N = 40)
M(SD)

Others
(N = 12)
M(SD)

F p η2 Significant Post-Hoc
Comparisons

Burnout 67.37 (10.19) 65.21 (6.79) 61.58 (6.89) 61.17 (6.30) 5.308 0.001 0.064 Medical > Nurse
Emotional exhaustion 26.67 (7.94) 24.21 (5.59) 22.43 (5.96) 24.08 (6.11) 4.049 0.008 0.050 Medical > Nurse

Depersonalization 11.66 (4.27) 8.95 (2.85) 9.03 (2.91) 9.33 (3.47) 7.266 0.000 0.086 Medical > Mental Health > Nurse
Personal accomplishment 29.04 (5.49) 32.05 (3.77) 30.13 (5.10) 27.75 (5.95) 2.445 0.065 0.031

Note: M = mean; SD = standard deviation. Others = Biologists, Pharmacists, Chemists.
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Table 4 shows that there were statistically significant differences in all work-related
factors studied by the degree of burnout, since the mean score of each of the factors was
greater in the low-level burnout group, indicating that higher scores in each of the work-
related factors are found among those with low level of burnout. Likewise, significant
differences were observed among groups regarding perceived errors. Concretely, more
perceived errors were reported among those with high levels of burnout.

Table 4. Differences in work-related factors and errors according to the level of burnout.

Burnout M (SD) p Cohen’s d

Supervision High 27.55 (7.42) <0.001 0.57
Low 31.50 (6.44)

Adjustment of responsibility High 28.89 (4.15) <0.001 0.58
Low 31 (3.07)

Teaching and rotations High 11.65 (3.29) <0.001 0.67
Low 13.75 (3.03)

Research opportunities High 8.53 (3.17) 0.004 0.38
Low 9.70 (3)

Work environment High 13.69 (3.57) <0.001 0.67
Low 15.91 (3.09)

Social support from other residents High 15.23 (2.97) <0.001 0.69
Low 17.05 (2.3)

Satisfaction with residency program High 19.97 (4.25) <0.001 0.73
Low 22.93 (3.82)

Perceived errors High 19.16 (4.75) <0.001 0.63
Low 16.37 (4.11)

3.3. Bivariate Relations between Main Study Variables

Table 5 shows the results from correlation analyses. Work-related factors were nega-
tively correlated with burnout. Perceived errors, on the other hand, correlated positively
with burnout and negatively with all work-related factors. The associations between the
different work-related factors were positive in all cases.

Table 5. Results of the correlations between burnout, work-related factors and perceived errors.

1 2 3 4 5 6 7 8 9

1. Burnout -
2. Supervision −0.20 ** -

3. Responsibility −0.16 * 0.38 ** -
4.Teaching and

rotations −0.27 ** 0.53 ** 0.47 ** -

5. Research −0.13 * 0.39 ** 0.21 ** 0.39 ** -
6. Environment −0.17 ** 0.53 ** 0.31 ** 0.50 ** 0.48 ** -

7. Support −0.26 ** 0.29 ** 0.16 * 0.27 ** 0.29 ** 0.50 ** -
8. Satisfaction −0.30 ** 0.49 ** 0.37 ** 0.63 ** 0.44 ** 0.63 ** 0.37 ** -

9. Perceived errors 0.25 ** −0.24 ** −0.28 ** −0.25 ** −0.16 * −0.21 ** −0.20 ** −0.17 * -

** p < 0.01; * p < 0.05.

3.4. Mediation Analysis

Table 6 shows the results of the mediation analyses. Concretely, Sobel tests proved
that burnout fully mediated the association between support among residents (z = −2.25,
p = 0.025), satisfaction with the specialty (z = −2.46, p = 0.014) and the perceived errors.
Burnout partly mediated the associations between teaching and rotations (z = −2.27,
p = 0.023), adjustment of responsibility (z = −1.96, p = 0.049) and perceived errors. In the
case of supervision (z = −1.88, p = 0.061) and work atmosphere (z = −1.70, p = 0.089), there
was no mediation effect. Mediation was also ruled out for the factor of research (z = −1.63,
p = 0.101).
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Table 6. Results of mediational analyses of the effect of working factors on perceived errors via burnout.

Independent Variable
Mediator

X→Y X→M M→Y
R2

β(SE) CI β(SE) CI β(SE) CI

Supervision
Burnout −0.14 (0.04) [−0.22, 0.06] −0.20 (0.09) [−0.36, −0.03] 0.10(0.03) [0.04,0.16] 0.022

Adjustment of
responsibility

Burnout −0.26 (0.08) [−0.41, −0.11] −0.40 (0.16) [−0.72, −0.08] 0.10(0.03) [0.04, 0.16] 0.101
Teaching and rotations

Burnout −0.31 (0.09) [−0.48, −0.13] −0.64 (0.18) [−0.99, −0.28] 0.09(0.03) [0.03, 0.15] 0.103
Research opportunities

Burnout −0.22 (0.09) [−0.40, −0.04] −0.37 (0.20) [−0.75, 0.02] 0.11(0.03) [0.05, 0.17] 0.079
Work environment

Burnout −0.21 (0.08) [−0.37, −0.05] −0.34 (0.18) [−0.69, 0.00] 0.11(0.03) [0.05, 0.16] 0.082
Social support from

other residents
Burnout −0.20 (0.11) [−0.41, 0.01] −0.66 (0.22) [−1.09, −0.24] 0.10(0.03) [0.04, 0.16] 0.038

Satisfaction with the
residency program

Burnout −0.09 (0.07) [−0.22, 0.05] −0.51 (0.15) [−0.78, −0.23] 0.11 (0.03) [0.04, 0.17] 0.063

Note: Significant effects in bold. X = independent variable; M = mediator; Y = dependent variable.

4. Discussion

Broad research has demonstrated that the prevalence of burnout syndrome and its
negative consequences among healthcare professionals and, concretely, among residents,
are high [13,37–40]. In recent years, the main focus of studies on burnout among residents
has been determining work-related factors that could contribute to improve the working
environment of the residents, which would result in an important reduction in the levels of
burnout, in errors in the clinical practice and, therefore, in an improvement in the quality
of care [13,15,41,42]. According to Zutaitiené et al. [15], some of the work-related factors
that have been identified as the most influential in the development of burnout syndrome
and subsequent errors in the clinical practice are elevated pressure to provide care, lack
of job security, lack of supervision and support among coworkers. To date though, no
studies have elucidated the interplay between such variables among Spanish residents
from different specialties. To fulfill this need in the field of care providers’ wellbeing
and public health investigation, the present study was conducted. In line with previous
literature, we found that indeed such work-related factors are associated with more burnout
syndrome and perceived errors in the clinical practice. Moreover, our mediational model
expands such knowledge by elucidating that the indirect effect of work-related factors on
the development of perceived errors in the clinical daily practice of residents is exerted via
higher levels of burnout syndrome.

In the current study, residents showed high levels of burnout, both in general and on
each subscale, showing a high degree of emotional exhaustion and depersonalization and
a low degree of personal accomplishment, which aligns with previous research [4]. High
level of burnout was not associated with sociodemographic variables such as gender, age,
origin or marital status [43], but it was associated with work-related factors that depend
on the structure and culture of the organization, as expected [19,41]. First, those who
worked on-call shifts presented higher levels of burnout, which is in congruence with
studies indicating that call-on shift workers may develop burnout syndrome due to, at least
partly, the rapid response and efficiency necessary to save lives in emergencies, fatigue or
lack of sleep and the legal and moral responsibility in decision making [44,45]. Second,
the medical specialties and more specifically, surgical medical specialties were the most
affected [46] possibly related to the stressful situations and increased daily risk involved
in the surgical interventions they have to face [47]. Lastly, residents in the last years of
training showed higher levels of burnout, which indicates that as the residency period
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progresses, residents may be more vulnerable to develop burnout syndrome, especially
when specific work-related conditions are unsatisfactory across time. Such findings call
for the need to implement preventive programs during the residency period to reduce
the risk to develop burnout syndrome [48]. Overall, these findings are consistent with the
fact that the residency constitutes a transitional period that involves a complex learning
process, in which, it is necessary to take into account that the resident confronts in a rather
abruptly way, stressful situations in a daily basis, assumes a high level of responsibility and
is subject to other organizational changes that are prolonged across the four or five years
of the residency period. In this context, residents’ perceptions about how the institutions
deal with these aspects are associated with their level of burnout [49]. Therefore, it is
necessary to consider the development of personal skills such as the search for autonomy
and an own judgment, the intervention on possible emotional maladjustments, as well
as the optimization of coping skills and mechanisms that might help in their adaption to
the high-demanding environment during the residency period. Such interventions will
contribute to the prevention of burnout syndrome among residents and will ensure an
optimal patient care [29,50,51].

Related to this, our results showed that there were differences in the influence of work-
related factors between the two groups of burnout levels (i.e., high vs. low). Concretely,
residents with a lower level of burnout reported having approachable supervisors to
which they could rely on, having a level of responsibility appropriate for their level of
training, being satisfied with the teaching and the rotations, as well as with opportunities
for research; they also reported having a pleasant work atmosphere, feeling supported by
their peers and satisfied with the specialty and hospital selected to pursue the residency.
Hence, as expected, our results agree with the research conducted up to date regarding
the importance of taking into account all these aspects related with the environment and
quality of learning [27,52]. In fact, it has been demonstrated that successful supervision
can aid in early identification of burnout, thereby promoting the development of adequate
coping strategies among residents [53]. In addition, there were significant differences in
terms of perceived errors between the groups of burnout. Concretely, the group showing
higher levels of burnout also perceived poor quality of patient care and more perceived
errors in their clinical practice. Such results confirm our hypothesis, and pinpoint to the
fact that patients treated by residents who are experiencing burnout might have a higher
risk of receiving a lower quality of care [54]. Our findings highlight the importance of
promoting adequate supervision and working conditions during residency that hinder
the appearance of burnout among residents and, therefore, may reduce the probability of
committing errors in clinical practice [55].

The present investigation found significant negative associations between all work
factors studied and burnout levels. Such findings confirm the importance of promoting
consistent supervision, providing a collaborative and supportive atmosphere, facilitating
progressive acquisition of autonomy and feelings of control and security to reduce the
risk for developing burnout syndrome [16]. These results suggest that the more these
organizational strategies are designed and implemented, the lower the level of burnout
perceived and the fewer the errors; in other words, attention to these aspects implies
promoting an adequate skill level, including emotional skills, reflection, critical thinking
and values which will enable residents to cope more effectively with the difficulties of their
daily work [27,29].

Our mediational model demonstrated that burnout mediated among almost all work-
related factors studied and perceived errors. Concretely, the indirect effect of poor teaching
and rotations and lack of adjustment of responsibility on higher perception of errors in
the clinical practice was exerted via burnout. However, such mediating effect was partial,
which suggests that there might be other aspects that may explain such relationship that
need to be further studied. There was, nonetheless, complete mediation in the case of
low satisfaction with the specialty and support among residents, which indicates that the
influence of these variables on more perceived errors might be explained by the detrimental
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effect of burnout. Although no mediational effects of burnout were found in the models
including supervision and the work atmosphere as predictors, previous research has
demonstrated their crucial role for the early detection of burnout [29]. Likewise, the
influence of variables such as workload and working hours, sleep deprivation, attention
to personal life, scheduling rest periods after on-call shifts and feedback for the residents
should not be overlooked [29,56–58]; these factors should be examined together with the
variables from this study in future research in order to promote more comprehensive
workplace policies that allow a better management of the crucial period of residency.

Taken together, our results indicate that the training of specialists constitutes a great
challenge for the institutions, since they have to manage many different work-related
factors in order to reduce the risk for the development of burnout and perceived errors in
clinical practice. Specifically, based on our findings, it is recommendable to include specific
training programs for residents’ supervisors, coupled with the support of the organization
on implementing specific programs that address the different needs of residents in terms
of academic training and development of critical skills [15]. Hence, this study paves the
way for more studies that will treat in greater depth the specific training of the supervi-
sors [29], the availability of structured supervision programs and the evaluation of these
programs [53], the influence of different work-related factors in development of public
and work-related policies for healthcare professionals [55], the development of tools to
prevent errors and the establishment of a culture and workplace community that accepts
imperfections in individual performance in order to promote turning to supervisors and
peers when confronted by the dilemmas and difficulties inherent in the profession [18].
Therefore, the ultimate goal is for residents to profit from professional and personal support
from the institution that encourage different initiatives to reduce burnout and to improve
quality of care [42,53,58].

Limitations and Strengths

The current results should be interpreted in the context of some limitations. First, the
low response rate made it difficult to draw a general conclusion from the results. Such low
response rate is, however, common in studies that use online questionnaires [59]. Relatedly,
our results must be viewed with caution and cannot be generalized to all Spanish residents.
Second, a random sample was not taken since the survey was aimed at the entire sample,
and it would be necessary to analyze the bias derived from the response rate. Third,
our results could not indicate causality between the variables due to the cross-sectional
design of the study. Lastly, the influence of other variables that could interfere with the
levels of burnout, and also in the perception of errors, could not be controlled for. Despite
the aforementioned limitations, the current study provides novel results in this field of
research and presents important strengths including a more in-depth approach on crucial
work-related factors that influence the wellbeing of Spanish residents and that help in the
prevention of errors in clinical practice.

5. Conclusions

The results of our study suggest that there are different factors associated with the
working environment that should be addressed in order to mitigate the risk to develop
burnout syndrome and improve the quality of the healthcare provided by residents. Ac-
cordingly, and especially during these difficult times related to the COVID-19 pandemic,
primary prevention should be a top-priority goal for institutions that run programs for
training specialists so that we not only train professionals with a high degree of wellbeing,
but also satisfied patients and top-quality healthcare.
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15. Žutautienė, R.; Radišauskas, R.; Kaliniene, G.; Ustinaviciene, R. The Prevalence of Burnout and Its Associations with Psychosocial
Work Environment among Kaunas Region (Lithuania) Hospitals’ Physicians. Int. J. Environ. Res. Public Heal. 2020, 17, 3739.
[CrossRef]

16. Silkens, M.E.; Arah, O.A.; Wagner, C.; Scherpbier, A.J.; Heineman, M.J.; Lombarts, K.M. The Relationship Between the Learning
and Patient Safety Climates of Clinical Departments and Residents’ Patient Safety Behaviors. Acad. Med. 2018, 93, 1374–1380.
[CrossRef]

17. Parks-Savage, A.; Archer, L.; Newton, H.; Wheeler, E.; Huband, S.R. Prevention of medical errors and malpractice: Is creating
resilience in physicians part of the answer? Int. J. Law Psychiatry 2018, 60, 35–39. [CrossRef]

http://doi.org/10.1037/0021-9010.93.3.498
http://doi.org/10.1080/0142159X.2016.1248918
http://doi.org/10.1371/journal.pone.0206840
http://www.ncbi.nlm.nih.gov/pubmed/30418984
http://doi.org/10.1016/j.rce.2009.12.006
http://www.ncbi.nlm.nih.gov/pubmed/20381031
http://doi.org/10.1001/jamainternmed.2016.7674
http://doi.org/10.1080/0142159X.2018.1514459
http://www.ncbi.nlm.nih.gov/pubmed/30394166
http://doi.org/10.1016/s0120-0534(14)70005-6
http://doi.org/10.1002/wps.20311
http://doi.org/10.1186/s12913-019-4599-7
http://www.ncbi.nlm.nih.gov/pubmed/31640717
http://doi.org/10.3390/ijerph18041557
http://doi.org/10.1016/j.ejim.2005.11.013
http://doi.org/10.1093/sleep/zsy112
http://doi.org/10.1080/09540261.2020.1738064
http://www.ncbi.nlm.nih.gov/pubmed/32186412
http://doi.org/10.36834/cmej.70305
http://doi.org/10.3390/ijerph17103739
http://doi.org/10.1097/ACM.0000000000002286
http://doi.org/10.1016/j.ijlp.2018.07.003


Int. J. Environ. Res. Public Health 2021, 18, 4931 12 of 13

18. Stangierski, A.; Warmuz-Stangierska, I.; Ruchała, M.; Zdanowska, J.; Głowacka, M.D.; Sowiński, J.; Ruchała, P. Medical errors not
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