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Abstract

Burnout is a chronic state of exhaustion caused by prolonged stress. Medical training has been
shown to leave many medical students vulnerable to burnout, which can negatively impact
their health and patient care. While resilience has been associated with lower burnout, the
mechanisms through which resilience reduces burnout are not well established. Therefore,
this study aimed to investigate whether difficulties with emotion regulation mediate the
relationship between resilience and burnout among medical students. For this cross-sectional
study, we conducted a power analysis to determine the necessary sample size and recruited
82 medical students (mean age = 25.2, 35.4% male) to complete a questionnaire that
measured burnout (Oldenburg Burnout Inventory), difficulties with emotion regulation
(Difficulties in Emotional Regulation Scale), and resilience (Brief Resilience Scale). Hierarchical
regression analysis was conducted to examine the mediation model. Our results indicate that
difficulties with emotion regulation mediate the relationship between resilience and burnout,
with a significant indirect effect of resilience on burnout. The mediation model explained 16%
of the variance in burnout. In conclusion, difficulties in emotion regulation may increase the
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risk of burnout among medical students. Our findings suggest that enhancing resilience and
adaptive emotion regulation could help protect medical students against burnout.
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1. Introduction

It is widely recognized that medical education is a highly demanding and stressful experience,
requiring significant effort, time, and financial investment. In the United States, medical education
takes four years of schooling after a student has already obtained a bachelor's degree, followed by
a supervised residency period of 3-7 years. The average student debt due to medical school tuition
fees alone is $250,990 [1]. Medical students face intense workloads, long hours, and a requirement
to complete numerous assignments, examinations, clinical rotations, and hands-on training in a fast-
changing and rapidly developing educational and applied environment. Additionally, medical
education is increasingly challenging due to the fast pace of technological innovations, and medical
students are continuously evaluated and assessed on their knowledge and skills. Evidence suggests
that medical students spend an average of 51 hours per week on their education [2] and 40% of the
medical students report no leisure time at all [3]. Focusing on the health of others, combined with
these heavy demands, can negatively impact the personal health and well-being of medical students.
Scientific evidence indicates that medical students are more likely to suffer from burnout,
depression, anxiety, and suicide than the general population [4, 5].

Burnout is a state of emotional, physical, and mental exhaustion caused by prolonged stress, and
it is described in the 11th edition of the International Classification of Diseases (ICD-11) as a
syndrome resulting from chronic workplace stress that has not been successfully managed. It is
characterized by three dimensions: feelings of energy depletion or exhaustion, increased mental
distance from one's job or feelings of negativism or cynicism related to one's job, and reduced
professional efficacy [6]. Recent empirical evidence indicates that the prevalence rate of burnout
among healthcare professionals is increasing. For example, a 2013 Medscape Lifestyle Report, which
surveyed over 20,000 physicians, found that 40% of participants satisfied the requirements for
burnout diagnosis, while their 2017 report found that 51% now fell into the category [7].
Furthermore, research suggests that burnout in physicians and physicians in training has
detrimental effects on the quality of care for patients [8]. Therefore, mitigating the growing burnout
rates, particularly in the medical field, is crucial for both individual and public health.

Psychological theories on mental health and well-being consistently highlight resiliency as a
potential protective factor against burnout [9-11]. Resiliency refers to a dynamic process that
addresses one's ability to "bounce back" or positively adjust when faced with trauma, significant
stress, or adversity [12-15].

The link between resiliency and burnout has been extensively researched in the healthcare sector
[16-18] and among medical students [19]. However, the specific mechanism through which
resiliency protects individuals from burnout is not yet fully understood. Two lines of inquiry suggest
that emotion regulation could partially mediate the link between resiliency and burnout.
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Firstly, burnout is usually characterized as a multidimensional construct, constituted by three
dimensions: emotional exhaustion, depersonalization, and a reduced sense of personal
accomplishment. As emotional exhaustion is a core dimension of burnout, it is not surprising that
emotions and emotional distress play a key role in many conceptualizations of burnout and its
pathogenesis [20]. In general, healthy individuals possess the capacity to regulate their emotions to
adaptively respond to constantly changing environmental demands [21-23]. However, empirical
findings show that individuals suffering from burnout experience prolonged phases of negative
emotions such as anger, disappointment, or sadness, indicating a diminished capacity to down-
regulate negative emotions and struggle to maintain positive emotional experiences [24, 25].

Secondly, and in a related vein, Britt, Shen, Sinclair, Grossman, and Klieger [26] highlight that all
definitions of resilience involve experiencing significant adversity. Therefore, it is reasonable to
assume that this experience of adversity is inherently emotional and requires well-developed and
adaptive emotion regulation skills. Consequently, individuals facing adversity such as chronic job or
education-related stress may be more susceptible to developing burnout if they lack the ability to
regulate their (negative) emotions effectively. Therefore, it seems plausible to conclude that these
findings suggest that an emotion regulation framework might be useful both for understanding
burnout and resilience and their association in order to develop more targeted and effective
treatments for burnout.

Therefore, the aim of the present study is to investigate whether difficulties in emotion
regulation are a potential mechanism through which resiliency and burnout are associated.
Difficulties in emotion regulation (DERS) refer to deficiencies in the ability to attenuate and
modulate negative emotional states or inhibit inappropriate or impulsive behaviors that are in
discordance with desired goals and the demands of the situation [27]. Empirical evidence shows
that DERS is linked with the development, maintenance, and progression of a broad range of mental
health issues such as eating disorders, mood disorders, borderline personality disorder, PTSD, and
alcohol addiction [28-35].

To our knowledge, no previous study has developed a mediation framework to study the link
between resilience and burnout. Therefore, this study hopes to contribute to the existing literature
in several ways. Firstly, this study aims to answer the call for more research to explain high burnout
rates among medical students. Secondly, adapting an emotion regulation framework for
understanding burnout and resiliency and their association adds to the existing literature on
resiliency and burnout, and offers a new perspective on the treatment and prevention of burnout.
Lastly, we hope to contribute to the growing body of research that acknowledges that emotion
regulation plays a key role in human well-being.

H1: Self-reported resilience will be negatively associated with both self-reported DERS and
burnout. Higher manifestations of resiliency will be associated with a lower level of DERS and
burnout. H2: DERS and burnout will be positively associated. Higher levels of self-reported
difficulties with emotion regulation will be linked with higher levels of self-reported burnout. H3:
Self-reported DERS will mediate the link between self-reported resilience and burnout (mediation
hypothesis). We expect a significant indirect effect of resiliency on burnout through DERS.
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2. Methods
2.1 Power Analysis

Power analyses based on normative standard deviations for a primary outcome measure
(burnout), at a significance level of 0.05, a desired power of 0.95, and a small to medium effect size
indicated a total sample size between N =111 persons (Cohen's d =0.3) and N = 79 persons (Cohen's
d = 0.35) would be required to establish the function of DERS as a mediator.

2.2 Sample and Procedure

Medical students at Oakland University William Beaumont School of Medicine were invited to
participate in this study between December 2020 and May 2021 via university email. IRB approval
was obtained through the Oakland University Institutional Review Board. Students were provided
with a link to the online survey, and informed consent was obtained. Ninety students responded to
the survey. Eight subjects were excluded; four started but did not finish the survey, and four were
duplicates based on personal identifiers and were removed. The final sample consisted of 82
medical students (64.6% were female) with an average age of 25.24 years (SD = 3.16).

2.3 Measurements

The questionnaire contained socio-demographic information and measurements of burnout,
DERS, and resilience:

Burnout was measured using the Oldenburg Burnout Inventory (OBI) [36]. The OBI contains two
subscales that measure two core dimensions of burnout: exhaustion and disengagement. The
Disengagement subscale (eight items) refers to distancing oneself from the object and the content
of one’s work and to negative, cynical attitudes and behaviors toward one’s work. Exhaustion is
described as a consequence of intensive physical, affective, and cognitive strain (i.e., as a long-term
consequence of prolonged exposure to job-related stress and demands) using eight items. For both
subscales, a 4-point response format is used (1 = strongly disagree, 4 = strongly agree). The
exhaustion and disengagement subscales showed good reliability in this study, with Cronbach’s
alpha of 0.77 and 0.71 for exhaustion and disengagement, respectively. A high score on OBI
indicates high levels of burnout.

Resilience was measured using the Brief Resilience Scale (BRS), which contains six items that
measure perceived ability to bounce back or recover from stress (e.g., "l tend to bounce back after
hard times"). The BRS uses a 5-point Likert scale ranging from "strongly disagree" to "strongly agree".
The BRS showed high reliability in this study, with a Cronbach’s alpha of 0.85. A high score on the
BRS indicates high levels of resilience.

The Difficulties in Emotion Regulation was measured using the difficulties in Emotion Regulation
Scale (DERS) [27]. DERS is a 36-item questionnaire designed to measure emotion dysregulation. It
consists of six subscales: Non-Acceptance of Emotional Responses (e.g., "When I'm upset, | feel
guilty for feeling that way"), Difficulties Engaging in Goal-Directed Behaviour (e.g., "When I’'m upset,
| have difficulty focusing on other things"), Impulse Control Difficulties (e.g., "When I’'m upset, | feel
out of control"), Lack of Emotional Awareness (e.g., "When I’'m upset, | take time to figure out what
I’'m really feeling"), Limited Access to Emotion Regulation Strategies (e.g., "When I’'m upset, | believe
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that wallowing in it is all | can do"), and Lack of Emotional Clarity (e.g., "I have difficulties making
sense out of my feelings"). Each item is assessed using a 5-point Likert scale that spans from "almost
never" (0-10%) to "almost always" (91-100%). All the subscales within the DERS exhibited strong
reliability, as evidenced by Cronbach’s alphas falling within the range of 0.81 to 0.88. A high DERS
score reflects significant challenges in regulating emotions.

2.4 Analytical Approach

Prior to the statistical analyses, quality checks of the database were carried out to identify
potential encoding errors and aberrant values.

All calculations were performed using SPSS v.29 (SPSS Inc., Chicago, IL). Data are presented as
mean * SD. Cases with missing data were excluded list-wise. Prior to conducting statistical
procedures, data were tested for normal distribution using the Kolmogorov-Smirnov test. As there
was positive skew in the burnout, BRS, and data, a log transformation was applied to provide the
best correction. The association between BRS, DERS, and burnout data was described by computing
Pearson's correlation coefficients (two-tailed).

To examine the indirect effects of resilience on burnout, a hierarchical linear regression analysis
was conducted using BRS (the predictor), DERS (the mediator), and burnout (the outcome) as
continuous variables. All variables were standardized to ensure that different metrics used to
measure the variables were equated [37]. Gender was entered as a covariate into the equation in
the first step, and BRS and DERS were entered in the second step. A significant effect of the mediator
(DERS) on burnout in the presence of the predictor (BRS) indicates a mediation effect.

3. Results

Age was not found to be significantly associated with BRS, DERS, or burnout, and therefore it was
not included in further analysis.

Compared to male participants (M = 2.00, SD = 0.62), female participants (M = 2.45, SD = 0.63)
reported significantly higher levels of resilience (t = 2.01, p < 0.001).

Descriptive statistics and bivariate correlations between the variables are presented in Table 1.

Table 1 Descriptive statistics and correlations of OBI, DERS, and BRS.

OBl BRS DERS
OBl
BRS 0.17
DERS 0.39 ** -0.60 **
Mean 2.29 2.30 1.91
SD 0.38 0.67 0.65

** p <0.01. OBl = Oldenburg Burnout Inventory, BRS = Brief Resilience Scale, DERS = Difficulties
in emotion regulation

The results of the correlation analysis showed that high levels of resilience were negatively
correlated with difficulties in emotion regulation (r = -0.43, p < 0.001). High levels of difficulties in
emotion regulation were positively correlated with burnout (r = 0.42, p < 0.001). In contrast, the
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correlation between resilience and burnout was not significant (r = -0.06, p = 0.557). However, as
Hayes [38] states “Mediation analysis as practiced in 21t century no longer imposes evidence of
simple association between X [the predictor] and Y [the outcome variable] as a precondition”.

The results of the hierarchical linear regression analysis investigating the mediation effect of
DERS are reported in Table 2.

Table 2 Testing standardized mediation effects of difficulties in emotion regulation
(DERS) using a hierarchical multiple regression (n = 84, * p < 0.05).

Step and variables B SEB  95%Cl 8 R? A R?
Step 1

DERS -0.13 0.07 -0.16,0.13 -0.02
Step 2

Resilience -0.02 0.06 -0.15, -0.07 -0.04

Gender 0.22 0.07 0.09,0.14 0.42 0.15 0.001

DERS = Difficulties in emotion regulation, Cl = confidence interval.

The results revealed that the direct effect of DERS on burnout was significant (8 =0.42, p = 0.001).
In addition, the indirect effect of resilience on burnout through DERS (B = -0.25, p < 0.05) was
significant, supporting H3. Accordingly, DERS mediates the link between resilience and burnout. The
higher the level of resilience, the lower the level of DERS, which in turn is associated with a lower
level of burnout. The mediation model explains 16% of the total variance in burnout.

Figure 1 depicts the results of the mediation analysis.

Difficulties in Emotion
Regulation

B =-.60, p =<.001

B=.42, p <.001

Figure 1 Difficulties in emotion regulation mediates the link between resiliency and
burnout.

4. Discussion

The mental health and wellness of medical students is a crucial, but often overlooked aspect in
educating competent and successful physicians. It is well-known that the educational pathway to
become a doctor is long and strenuous, rife with obstacles that must be quickly overcome to keep
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up with demands. The increasing acknowledgement of mental health struggles of healthcare
workers, along with efforts to destigmatize them, has called attention to the high levels of burnout
and distress for medical students, physicians, and other healthcare providers compared to the
general public. The focus of this study on medical students aimed to identify potential mechanisms
of change to inform evidence-based prevention programs to decrease burnout and improve the
mental health of medical students. Investigating burnout among students is especially crucial in the
wake of the COVID-19 pandemic.

The present study extended previous evidence for the adaptive benefits of resilience. The strong
negative correlation between resilience and DERS suggests that resilience comprises adaptive
emotion regulation capabilities that enable individuals to respond adaptively to situational demands
and in accordance with individual goals. Furthermore, the non-significant association between
resilience and burnout shows that the link between these two variables is more complex and, hence,
adapting a mediation framework is a novel approach to understanding the underlying mechanisms.
This approach not only contributes to advancing our understanding of the link between resilience
and burnout but may also help us identify factors that more directly influence burnout that could
be used in interventions against burnout.

Many medical school curriculums have already implemented wellness initiatives aimed at
improving mental health, with some including presentations on financial skills, educational
pathways, or simply “white space” for students to do what they believe will help their mental state.
While it is unrealistic to use these curriculums as therapy sessions for all students to individualize
the topics, providing students with the knowledge base to target specific areas could prove
beneficial. Focusing on skills that can be learned and developed, such as resiliency and adaptive
emotional regulation, are actionable tasks to decrease burnout levels.

Although the evidence provided in this study is indirect, it is consistent with the myriad of
research findings on resilience, emotion regulation, and burnout.

5. Limitations

There are several limitations to the present study. The first and major limitation concerns the
cross-sectional nature of the study, which prohibits making any causal inferences. Additionally,
although the sample size falls within the range indicated by power analysis, it may still be considered
small for a representative sample of medical students. Moreover, the data on resilience, DERS, and
burnout were obtained solely from medical students, which may have led to stronger associations
between variables due to shared method variance. Hence, the results of this study should be
replicated in longitudinal studies with larger samples, using objective measurements (e.g., clinical
diagnosis of burnout). Nevertheless, despite these limitations, our study provides valuable insights
that can inspire future longitudinal research exploring the associations between resilience, DERS,
and burnout, including the use of objective data (e.g., clinical assessments of burnout)."
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