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Abstract: Sleepiness decreases alertness and results in decrements in performance. This is especially
problematic in the healthcare field due to restricted sleep from shift-work. Sleepiness increases
medical errors, but it also affects emotions and interpersonal interactions. Empathy in physicians is a
desirable trait which is associated with increased patient recovery rates and patient satisfaction, and
decreased use of pain medication. Shift-work may alter empathy in physicians and affect patient
outcomes, but the effects of sleepiness on empathy are unknown. Empathy, which is related to
burnout, declines during medical school, while incidence of burnout increases. This study assessed
the effect of sleepiness from time of day (TOD) and 12 h shifts on empathy and burnout in medical
students. Participants were tested on sleepiness and empathy prior to and immediately following a
12 h Emergency Medical Technician shift. Burnout was assessed following each shift to determine
if it was affected by sleepiness, empathy, and shift. TOD affected empathy, with empathy highest
in the evening. Sleepiness from working 12 h shifts resulted in decreased empathy and increased
burnout, with females showing higher rates on the exhaustion component of burnout. This research
demonstrates that TOD affects empathy, and sleepiness decreases empathy and increases burnout in
medical students.
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1. Introduction

Fatigue due to sleepiness is common in modern society, due in large part to working rotating
and night shifts in our 24/7 society. Fatigue, due to sleep deprivation, has been shown to be one of the
main factors related to many types of accidents, including medical errors [1]. Fatigue and sleepiness
are similar, overlapping concepts, but there are distinct differences in how they are measured and
defined [2]. Whereas fatigue is defined as a feeling of exhaustion, sleepiness is the tendency or increased
propensity to fall asleep, and sleepiness is typically considered to be the inverse of alertness [3,4].
Sleepiness can occur for many reasons, including sleep deprivation, extended wakefulness, and poor
sleep quality.

Sleepiness has a detrimental effect on performance, including reducing reaction times, decreasing
vigilance, and increasing cognitive and perceptual distortions [5]. The cognitive and psychomotor
impact of sleepiness is so great that 17 h of wakefulness leads to cognitive and psychomotor performance
similar to someone with a 0.05 percent blood alcohol level (BAC), and after 24 h without sleep,
impairment equals that of someone with a 0.10 BAC [6].

While sleepiness-related errors are problematic in a variety of professions, they are especially
concerning in healthcare. Numerous studies demonstrate that cognitive performance suffers in
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healthcare professionals who are sleep deprived, including decreases in memory, vigilance, and spatial
abilities [7]. The clinical effects of sleepiness on healthcare professionals is well documented, including
Papp’s 2002 study which demonstrated that 84% of the 147 residents surveyed had sleepiness scores
that were similar to or worse than those who had been diagnosed with sleep disorders and who
required medical intervention for their sleepiness [8]. In addition, Barger (2006), found that interns
(first-year residents) reported 300% more fatigue-related adverse events which resulted in a fatality
after working more than five extended shifts within a month [9]. These effects of sleep deprivation on
performance are not limited only to residents and interns, but the work hours required of those two
groups may increase sleep deprivation as compared to other physicians [10].

Medical students have limited access to clinical settings, but sleepiness may affect their performance,
too. In an attempt to adjust to their workload and schedule, medical students often reduce their sleep
during medical school, and almost 60% of medical students have poor sleep quality [11]. This poor
sleep quality can be detrimental to academic performance in medical school [12].

Empathy is the experience of “feeling” what another is feeling, essentially bridging the gap
between the experience of self and the experience of others [13]. Empathy is an important attribute
for physicians, as it allows them to understand the patients’ experiences and perspectives. In
addition, when a physician is empathetic, it leads to increased patient satisfaction and compliance with
treatment, improved health consequences, expedited recovery from surgery, and decreased use of pain
medication [14]. From the physician side, increased physician empathy results in higher supervisor
ratings of clinical competence, decreased malpractice litigation, and increased job satisfaction [15].
However, research has shown that as medical students advance in their medical education and progress
toward becoming physicians, there tends to be an overall decrease in empathy [16].

Physician engagement and empathy is considered necessary for mutual physician-patient
satisfaction [17,18] and this “clinical empathy” is now characterized as having two major components,
one affective and the other cognitive. The cognitive component of clinical empathy is the ability to
understand and view the world from the patient’s perspective, while the affective component of clinical
empathy is the ability to experience the feelings of the patient [19]. This is similar to Preston and De
Waal's classification of empathy as being comprised of both cognitive and emotional processes [20].

While sleepiness can affect cognition and performance, there are numerous studies to demonstrate
that it can also affect our perception and emotional regulation. Sleep loss and poor sleep quality
adversely affect mood, leading to increased frustration, a tendency to blame others for problems,
and anger rumination with a lower indication for forgiveness [21,22]. Sleep deprivation increases
the propensity of the individuals to experience negative emotions [23], and even one night of sleep
loss impairs the ability to share the emotional state of others [24] and the ability to process emotional
information [25]. While extensive research has explored the effects of sleepiness on cognitive and
motor performance, sleep deprivation’s negative effects on mood seem to be more profound than
either of those [26].

Sleepiness has also been shown to be associated with the experience of burnout, where empathy
may be protective against the experience of burnout [27]. Burnout is a psychological syndrome that
is increasing in physicians-in-training and in practicing physicians. In the United States, burnout is
approximately two times as prevalent in physicians as compared to workers in other fields, even after
controlling for work hours [28]. Physician burnout is positively correlated with depression [29], a 25%
increased odds of alcohol abuse/dependence [30] and an increased risk of suicide [31].

Burnout has three main components: a state of emotional exhaustion, depersonalization or
cynicism and lower personal accomplishment [32]. Physicians with emotional exhaustion often feel
“used up” at the end of the day, and they feel that they cannot share any more of themselves, emotionally,
with their patients [33]. Depersonalization is when physicians begin treating patients less like people
and more like objects. Lower personal accomplishment involves feeling as if the work you do has no
value and is often related to perceived control of the work environment. Repeated-periods of sleep loss,
disturbed or fragmented sleep, and shift work can drastically increase the incidence of burnout [34]. A
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two-year study of more than 300 workers found that insufficient sleep was the main risk factor for
burnout development [35].

While sleep loss has been shown to affect some aspects of empathy [36-38], Guadagni was the
first to recently show that sleep deprivation and poor sleep quality over time can affect emotional
empathy [24,39]. However, no known studies investigate the role of acute sleep deprivation due to
shift-work on empathy, nor how the time of day of testing affects empathy. In addition, few studies
combine the relationship between sleepiness, empathy, and burnout, especially in medical students.
This study was designed to assess how 12 h shifts and the resulting sleepiness affect emotional empathy
in medical students. In addition, this study examined how sleepiness, time of day, and shift-work are
related to levels of burnout in preclinical medical students.

2. Results

Thirty-three first-year medical students (15 male and 18 female) participated in this study, but
three were excluded due to incomplete data, resulting in 14 male and 16 female final participants.
Nineteen of the participants worked day shifts, and 11 worked night shifts. Ages of the students
ranged from 22 to 38 years, with a mean age of 24.76 (standard deviation 3.35).

2.1. Descriptive Statistics

Descriptive statistics for the variables of sleepiness (Stanford Sleepiness Scale, or SSS), empathy
(Toronto Empathy Questionnaire, or TEQ), and burnout (Maslach Burnout Inventory, Student Survey,
or MBI-SS) by time of day, shift and gender can be found in Table 1. Pre and post refer to testing
periods before and after 12 h shifts.

Table 1. Means (standard deviations) of each variable assessed.

Sleepiness Empathy Burnout
Pre Post Pre Post Exhaustion Cynicism  Accomplishment
Time of Day
AM (N =30) 2.27(1.55) 4.45(1.81) 31.26(3.41) 35.27(6.13) 19.81(6.30) 9.00 (3.29) 34.91 (5.80)
PM (N =30) 3.12(1.49) 3.29(1.83) 355(5.23) 34.42(3.46) 21.58(5.26) 9.53(4.44) 33.35 (4.89)
Time of Shift
Day (N =19) 3.00(1.49) 3.21(1.84) 31.47(3.45) 32.57(347) 21.16(547) 9.79(5.03) 33.74 (4.66)
Night (N =11) 2.36 (1.63)  4.72(1.61) 35.18(5.62) 35.00 (6.26) 19.63 (6.32)  9.00 (3.28) 34.09 (6.11)
Gender
Male (N =12) 2.08 (.86) 3.84(1.99) 32.69(4.44) 33.85(3.93) 18.15(3.69) 9.31(4.42) 34.85 (4.78)
Female (N =16) 3.29(1.76)  3.71(1.86) 32.82(4.92) 33.18(5.36) 22.47(6.40) 9.65(4.55) 33.12 (5.41)

2.2. Inferential Statistics

A2 (Shift) x 2 (Time of Day) x 2 (Gender) mixed multivariate analysis of variance assessed the effects
of shift (day/night), time of day of testing (am/pm) and gender (male/female) on sleepiness, empathy;,
and burnout. Shift and time of day were tested within-subjects, and gender was a between-subjects
analysis. All requirements for Analysis of Variance were met. As expected, sleepiness (as reported by
the SSS) was higher after completing the 12 h night shift than after the 12 h day shift, F(1,26) = 6.71,
p < 0.05. The 12 h shift itself did not have an effect on empathy, separate from time of day and sleepiness.
There was no significant effect of shift on burnout.

Time of day was grouped as AM (between the hours of 0500 and 0900) and PM (between the
hours of 1700 and 2100). These times corresponded to the beginning and ending of the 12 h shifts,
which was when data collection occurred. Time of day affected empathy levels, with the PM time
showing higher levels of empathy, but only prior to the 12 h shift (F(1,29) = 7.497, p < 0.01, indicating
an interaction between time of day and shift. Time of day did not have a significant effect on burnout.

Gender was classified according to participant choice as either male or female. Gender had a
significant effect on burnout, specifically on the personal exhaustion category of burnout. Females had
significantly higher levels of personal exhaustion than males, F(1,28) = 7.71, p < 0.01 (refer to Figure 1).
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In addition, gender had an effect on sleepiness, with females reporting higher levels of sleepiness
overall than males, F(1,28) = 3.87, p < 0.05. However, males were more fatigued after completing a shift,
regardless of time of shift, than females, F(1,26) = 4.69, p < 0.05. There was no significant difference in
empathy levels between males and females.

Gender Affects MBI Exhaustion Subscale
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Figure 1. Females reported higher exhaustion as compared to males (** p < 0.01).

A Pearson correlation was conducted to measure the strength of the linear association between
burnout, sleepiness, and empathy. Burnout, specifically the depersonalization/cynicism subset, was
directly related to post-shift sleepiness, 7(30) = 0.444, p < 0.01. The sleepier the person, the more likely
they were to report a feeling of depersonalization, but only after completion of the shift. Burnout and
empathy were also related. The personal accomplishment subset of the MBI was directly related to
pre-TEQ empathy scores. The higher the sense of personal accomplishment, the higher the empathy
score prior to the shift, 7(30) = 0.387, p < 0.05 (refer to Figure 2). This was only true prior to the shift.
After the shift, regardless of time, there was no significant relationship between accomplishment and
empathy. Empathy and sleepiness were inversely related. The sleepier the medical students (higher
score on the SSS), the lower the empathy scores on the TEQ, r(30) = —0.480, p < 0.01 (refer to Figure 3).
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Figure 2. Sleepiness is directly related to personal accomplishment (p < 0.05).
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Figure 3. Sleepiness is inversely related to empathy (p < 0.01).
3. Discussion

This study assessed the effects of shift (Day, Night), time of day (AM, PM), and gender (Male,
Female) on sleepiness, empathy, and burnout. As predicted, working a 12 h night shift resulted in
enhanced sleepiness as compared to a 12 h day shift. This is not surprising, given that the medical
students typically attend classes and/or study during the day. What was new and notable was that the
sleepiness associated with the shift resulted in differences in empathy. The sleepier the participant
after working the 12 h shift, the lower their emotional empathy score. This represents the first known
work to demonstrate that sleepiness due to shift-work impacts emotional empathy levels.

In addition, empathy scores were different depending upon time of day in both within and
between subject analyses, with PM time of day showing higher levels of empathy. However, empathy
levels were affected by time of day only prior to working a 12 h shift. Once the shift was worked,
empathy levels were no longer significantly affected by time of day. This demonstrates that working a
12 h shift, in addition to sleepiness, results in a decrease in empathy.

While time of day was only assessed at two time points, which is not ideal, it demonstrated
two distinctly different levels of empathy in medical students. Future research should focus on time
of day and look to see if empathy is at all related to biological rhythms fluctuating with circadian
rhythmicity. Kleitman (1938) demonstrated a systematic link between cognitive performance and core
body temperature over 75 years ago [40]. It is possible that empathy mirrors other cognitive factors
and fluctuates with other physiological factors.

Many studies show that women tend to be better at recognizing facial and body expressions of
emotion, as well as showing higher cognitive and affective empathy [41]. While there were some
slight gender differences in clinical affective empathy in this study, the difference was not significant.
However, this study demonstrated that gender influenced sleepiness. Women reported higher levels
of sleepiness than men, which was similar to Akerstedt’s findings that disturbed sleep and sleepiness
were more common in women [42]. Although women had higher levels of sleepiness overall, men
reported enhanced sleepiness due to 12 h shifts. Gender also had an effect on burnout. Women had
significantly higher levels of the emotional exhaustion component of burnout than men.

Empathy and burnout were related, where people who scored higher on personal accomplishment
had higher empathy scores, and people who had higher exhaustion levels had lower empathy
scores. Both of these subsets of the burnout inventory were affected with shift-work, such that
shift-work lowered personal accomplishment and elevated exhaustion levels, both of which lowered
empathy levels.
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This study was limited by the small sample size (34) and incomplete data from some of the
subjects. Subjective sleepiness, as assessed by the Stanford Sleepiness Scale, was used to determine
sleepiness/alertness in medical students, but no physiological factors were assessed. Since self-report
is notoriously unreliable, future research should include objective measures of sleepiness in addition
to self-report.

This study represents the first known research to demonstrate that sleepiness due to shift-work
and time of day affects emotional empathy. In addition, this research furthers the work by Guagdani
(2014, 2018), Minkel (2010), and Kahn (2013) that demonstrates that sleep loss and sleep deprivation
affect emotional interpretation [23-25,39]. This is also the first study to demonstrate that sleepiness
results in decreased emotional empathy in a clinical setting. Empathy is a valuable skill for healthcare
professionals, and it begins to decline as early as the third year in medical school. Based upon this
research, more attention should be paid to preventing declines in empathy in healthcare professionals,
especially females, as a result of sleepiness and shift-work.

4. Materials and Methods

Thirty-four first-year medical students from a southern, urban medical school in the United States
were participants. Four participants did not complete all requirements within the time frame required
for the study, so their data were excluded. As a part of their medical school curriculum, the students
complete Emergency Medical Technician (EMT) training prior to time spent on undergraduate medical
education. During their first two years of medical school, the students are expected to participate in
monthly 12 h EMT shifts that they work concurrently their classroom and testing requirements. These
shifts can be day shifts, starting at anywhere from 0500 to 0800, or night shifts, starting at anywhere
between 1700 and 2000 (working 12 h shifts, with 0500 shifts going until 1700, 0600 going to 1800,
etc.). The shifts were worked during the medical school year, overlapping with required duties of the
students (such as classes, clinical duties, and studies).

Sleepiness was assessed using the Stanford Sleepiness Scale (SSS). The SSS is a self-report Likert
scale in which participants are asked to indicate which level of sleepiness/alertness best describes their
current state [43]. The options range from (1) “Feeling active, vital, alert, or wide awake” to (7) “Almost
in reverie; sleep onset soon; lost struggle to remain awake” [43,44]. A score above “3” is considered
“sleepy”. The SSS is one of the most widely used instruments for measuring subjective sleepiness, and
it has been shown to be sensitive to sleepiness induced by sleep deprivation [45,46].

The Toronto Empathy Questionnaire (TEQ) is made up of 16 questions that cover a variety
of attributes associated with empathy [44]. Items on the TEQ specifically target the perception of
emotional state in others and the corresponding emotion in oneself that is elicited, which corresponds
to Preston and de Waal’s (2002) emotional empathy and Shamay-Tsoory’s affective component of
clinical empathy (2011) [19,20]. The TEQ has been shown to have high test-retest reliability, high
content validity [44], and to be highly correlated with the 80-item Empathy Quotient [47]. The TEQ
was used to assess emotional empathy in the participants.

Burnout was measured using the Maslach Burnout Inventory Student Scale (MBI-SS) [48]. The
MBI is a self-report, Likert scale in which respondents rate the frequency in which they experience
various feelings or emotions (ranging from never to daily) [33]. The student scale of the MBI assesses
three domains related to burnout, including depersonalization (defined by Schaufeli, 2002 as a cynical
attitude of withdrawal and detachment), exhaustion, and personal accomplishment [48]. Higher levels
of depersonalization/cynicism and exhaustion and lower levels of personal accomplishment indicate
burnout [33,48]. The MBI-SS is the most widely used measure of burnout in students [49].

Institutional Review Board approval was obtained from University of South Carolina
(IRB#Pro00084476) to conduct research with the medical students. Participants were asked to volunteer
to participate in the study through email recruitment, and all students who consented to participate
received a link for participation. All data were collected using RedCap (Research Electronic Data
Capture) on an electronic device. All participants were required to complete the tasks within one hour
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prior to the start of their shift and within one hour of the end of their shift. Any participant who failed
to complete the survey within the hour had their data excluded.

Participants were assessed on empathy (using the TEQ) and sleepiness (using the SSS) prior
to and following their shift, and they were assessed on burnout following the shift only (using the
MBI-SS). Participants were not tested twice on the MBI-SS because, although it has high test-retest
reliability [33,50], there are no studies demonstrating that testing within 12 h does not create a testing
effect and alter the validity of the instrument.
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Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

SSS Stanford Sleepiness Scale

TEQ Toronto Empathy Questionnaire

MBI-SS Maslach Burnout Inventory-Student Survey
References

1. Landrigan, C.P; Rothschild, J.M.; Cronin, ] W.; Kaushal, R.; Burdick, E.; Katz, ].T.; Lilly, C.M.; Stone, PH.;
Lockley, S.W.; Bates, D.W.; et al. Effect of reducing interns” work hours on serious medical errors in intensive
care units. N. Engl. |. Med. 2004, 351, 1838-1848. [CrossRef] [PubMed]

2. Pigeon, WR,; Sateia, M.].; Ferguson, R.]. Distinguishing between excessive daytime sleepiness and fatigue:
Toward improved detection and treatment. J. Psychosom. Res. 2003, 54, 61-69. [CrossRef]

3. Shahid, A.; Shen, ].; Shapiro, C.M. Measurements of sleepiness and fatigue. J. Psychosom. Res. 2010, 69, 81-89.
[CrossRef] [PubMed]

4. Shen,].; Barbera,].; Shapiro, C.M. Distinguishing sleepiness and fatigue: Focus on definition and measurement.
Sleep Med. Rev. 2006, 10, 63-76. [CrossRef]

5. Krueger, O.P. Sustained work, fatigue, sleep loss and performance: A review of the issues. Work Stress 1989,
3, 129-141. [CrossRef]

6.  Dawson, D.; Reid, K. Fatigue, alcohol and performance. Nature 1997, 288, 235. [CrossRef]

7.  Basner, M,; Dinges, D.E; Shea, ].A.; Small, D.S.; Zhu, J.; Norton, L.; Ecker, A]J.; Novak, C.; Bellini, L.M.;
Volpp, K.G. Sleep and alertness in medical interns and residents: An observational study on the role of
extended shifts. Sleep 2017, 40, zsx027. [CrossRef]

8. Papp, K.K; Stoller, E.P; Sage, P.; Aikens, ].E.; Owens, J.; Avidan, A.; Phillips, B.; Rosen, R.; Strohl, K.P. The
effects of sleep loss and fatigue on resident-physicians: A multi-institutional, mixed-method study. Acad.
Med. 2004, 79, 394-406. [CrossRef]

9. Barger, LK, Ayas, N.T.; Cade, B.E.; Cronin, ].W.; Rosner, B.; Speizer, FE.; Czeisler, C.A. Impact of
extended-duration shifts on medical errors, adverse events, and attentional failures. PLoS Med. 2006, 3, 487.
[CrossRef]

10.  Accreditation Council for Graduate Medical Education. Approved Major Revisions to Program Requirements,
Section VI; Accreditation Council for Graduate Medical Education: Chicago, IL, USA, 2017.

11.  Brick, C.A,; Seely, D.L.; Palermo, T.M. Association between sleep hygiene and sleep quality in medical
students. Behav. Sleep Med. 2010, 8, 113-121. [CrossRef]

12.  Ahrber, K,; Dresler, M.; Niedermaier, S.; Steiger, A.; Genze, L. The interaction between sleep quality and
academic performance. Psychiatr. Res. 2012, 46, 1618-1622. [CrossRef] [PubMed]

13. Singer, T.; Lamm, C. The social neuroscience of empathy. Ann. N. Y. Acad. Sci. 2009, 1156, 81-96. [CrossRef]
[PubMed]

14. Kim, S.S.; Kaplowitz, S.; Johnston, M.V. The effects of physician empathy on patient satisfaction and
compliance. Eval. Health Prof. 2004, 27, 237-251. [CrossRef] [PubMed]


http://dx.doi.org/10.1056/NEJMoa041406
http://www.ncbi.nlm.nih.gov/pubmed/15509817
http://dx.doi.org/10.1016/S0022-3999(02)00542-1
http://dx.doi.org/10.1016/j.jpsychores.2010.04.001
http://www.ncbi.nlm.nih.gov/pubmed/20630266
http://dx.doi.org/10.1016/j.smrv.2005.05.004
http://dx.doi.org/10.1080/02678378908256939
http://dx.doi.org/10.1038/40775
http://dx.doi.org/10.1093/sleep/zsx027
http://dx.doi.org/10.1097/00001888-200405000-00007
http://dx.doi.org/10.1371/journal.pmed.0030487
http://dx.doi.org/10.1080/15402001003622925
http://dx.doi.org/10.1016/j.jpsychires.2012.09.008
http://www.ncbi.nlm.nih.gov/pubmed/23040161
http://dx.doi.org/10.1111/j.1749-6632.2009.04418.x
http://www.ncbi.nlm.nih.gov/pubmed/19338504
http://dx.doi.org/10.1177/0163278704267037
http://www.ncbi.nlm.nih.gov/pubmed/15312283

Clocks&Sleep 2019, 1 508

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hojat, M.; Gonnella, ].S.; Nasca, T.J.; Mangione, S.; Vergare, M.; Magee, M. Physician empathy: Definition,
components, measurement, and relationship to gender and specialty. Am. J. Psychiatry 2002, 159, 1563-1569.
[CrossRef] [PubMed]

Hojat, M.; Mangione, S.; Nasca, T.].; Rattner, S.; Erdmann, ].B.; Gonnella, ].S.; Magee, M. An empirical study
of decline in empathy in medical school. Med. Ed. 2004, 38, 934-942. [CrossRef]

Epstein, R.M.; Street, R.J. The values and value of patient-centered care. Ann. Fam. Med. 2011, 9, 100-103.
[CrossRef]

Shapiro, J. Perspective: Does medical education promote professional alexithymia? A call for attending to
the emotions of patients and self in medical training. Acad. Med. 2011, 86, 326-332. [CrossRef]
Shamay-Tsoory, S.G. The neural bases for empathy. Neuroscientist 2011, 17, 18-24. [CrossRef]

Preston, S.D.; de Waal, F.B. Empathy: Its ultimate and proximate bases. Behav. Brain Sci. 2002, 25, 1-71.
[CrossRef]

Schmidt, C.; Collette, F.; Cajochen, C.; Peigneux, P. A time to think: Circadian rhythms in human cognition.
Cogn. Neuropsychol. 2007, 24, 755-789. [CrossRef]

Stoia-Caraballa, R.; Rye, M.S.; Pan, W.; Brown, K.J.; Lutz-Zois, C.; Lyons, A. Negative affect and anger
rumination as mediators between forgiveness and sleep quality. ]. Behav. Med. 2008, 31, 478-488. [CrossRef]
[PubMed]

Minkel, J.; Htaik, O.; Banks, S.; Dinges, D. Emotional expressiveness in sleep-deprived healthy adults. Behav.
Sleep Med. 2010, 9, 5-14. [CrossRef] [PubMed]

Guadagni, V.; Burles, F; Ferrara, M.; laria, G. The effects of sleep deprivation on emotional empathy. J. Sleep
Res. 2014, 23, 657-663. [CrossRef] [PubMed]

Kahn, M.; Sheppes, G.; Sadeh, A. Sleep and emotions: Bidirectional links and underlying mechanisms. Int. J.
Psychophysiol. 2013, 89, 218-228. [CrossRef]

Pilcher, ]J.J.; Huffcutt, A.]. Effects of sleep deprivation on performance: A meta-analysis. Sleep 1996, 19,
318-326. [CrossRef]

Hojat, M.; Vergare, M.; Isenberg, G.; Cohen, M.; Spandorfer, J. Underlying construct of empathy, optimism,
and burnout in medical students. Int. J. Med. Educ. 2015, 6, 12-16. [CrossRef]

Shanafelt, T.D.; Hasan, O.; Dyrebye, L.N.; Sinsky, C.; Satele, D.; Sloan, J.; West, C.P. Changes in burnout and
satisfaction with work-life balance in physicians and the general US working population between 2011 and
2014. Mayo Clin. Proc. 2015, 90, 1600-1613. [CrossRef]

Bianchi, R.; Schonfeld, 1.S.; Laurent, E. Burnout-depression overlap: A review. Clin. Psychol. Rev. 2015, 36,
28-41. [CrossRef]

Oreskovich, M.R.; Kaups, K.L.; Balch, CM.; Hanks, ].B.; Satele, D.; Sloan, J.; Meredith, C.; Buhl, A,;
Dyrbye, L.N.; Shanafelt, T.D. Prevalence of alcohol use disorders among american sureons. Arch. Surg. 2012,
147, 168-174. [CrossRef]

West, C.P.,; Dyrbye, L.N.; Shanafelt, T.D. Physician burnout: Contributors, consequences and solutions. J.
Intern. Med. 2018, 283, 516-529. [CrossRef]

West, C.P.; Tan, A.D.; Shanafelt, T.D. Association of resident fatigue and distress with occupational blood
and body fluid exposures and motor vehicle incidents. Mayo Clin. Proc. 2012, 87, 1138-1144. [CrossRef]
[PubMed]

Maslach, C.; Jackson, S.E.; Leiter, M.P. Maslach Burnout Inventory Manual, 3rd ed.; Consulting Psychologists
Press: Palo Alto, CA, USA, 1996.

McHill, A.W.,; Czeisler, C.A.; Shea, S.A. Resident physician extended work hours and burnout. Sleep 2018, 41,
1-3. [CrossRef] [PubMed]

Soderstrom, M.; Jeding, K.; Ekstedt, M.; Perski, A.; Akerstedt, T. Insufficient sleep predicts clinical burnout. J.
Occup. Health Psychol. 2012, 17, 175-183. [CrossRef] [PubMed]

Kilgore, W.D.; Kahn-Greene, E.T.; Lipizzi, E.L.; Newman, R.A.; Kamimori, G.H.; Balkin, T.J. Sleep deprivation
reduces perceived emotional intelligence and constructive thinking skills. Sleep Med. 2008, 9, 517-526.
[CrossRef]

Van Der Helm, E.; Gujar, N.; Walker, M.P. Sleep deprivation impairs the accurate recognition of human
emotions. Sleep 2010, 33, 335. [CrossRef]

Tempesta, D.; Couyoumdjian, A.; Curcio, G. Lack of sleep affects the evaluation of emotional stimuli. Brain
Res. Bull. 2010, 82, 104-108.


http://dx.doi.org/10.1176/appi.ajp.159.9.1563
http://www.ncbi.nlm.nih.gov/pubmed/12202278
http://dx.doi.org/10.1111/j.1365-2929.2004.01911.x
http://dx.doi.org/10.1370/afm.1239
http://dx.doi.org/10.1097/ACM.0b013e3182088833
http://dx.doi.org/10.1177/1073858410379268
http://dx.doi.org/10.1017/S0140525X02000018
http://dx.doi.org/10.1080/02643290701754158
http://dx.doi.org/10.1007/s10865-008-9172-5
http://www.ncbi.nlm.nih.gov/pubmed/18787939
http://dx.doi.org/10.1080/15402002.2011.533987
http://www.ncbi.nlm.nih.gov/pubmed/21218289
http://dx.doi.org/10.1111/jsr.12192
http://www.ncbi.nlm.nih.gov/pubmed/25117004
http://dx.doi.org/10.1016/j.ijpsycho.2013.05.010
http://dx.doi.org/10.1093/sleep/19.4.318
http://dx.doi.org/10.5116/ijme.54c3.60cd
http://dx.doi.org/10.1016/j.mayocp.2015.08.023
http://dx.doi.org/10.1016/j.cpr.2015.01.004
http://dx.doi.org/10.1001/archsurg.2011.1481
http://dx.doi.org/10.1111/joim.12752
http://dx.doi.org/10.1016/j.mayocp.2012.07.021
http://www.ncbi.nlm.nih.gov/pubmed/23218084
http://dx.doi.org/10.1093/sleep/zsy112
http://www.ncbi.nlm.nih.gov/pubmed/29901751
http://dx.doi.org/10.1037/a0027518
http://www.ncbi.nlm.nih.gov/pubmed/22449013
http://dx.doi.org/10.1016/j.sleep.2007.07.003
http://dx.doi.org/10.1093/sleep/33.3.335

Clocks&Sleep 2019, 1 509

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Guadagni, V.; Cook, E.; Hart, C.; Burles, E; Iaria, G. Poor sleep quality affects empathic responses in
experienced paramedics. Sleep Biol. Rhythm. 2018, 16, 365-368. [CrossRef]

Akerstedt, T.; Knutsson, A.; Westerholm, P.; Theorells, T.; Alfredsson, L.; Kecklund, G. Mental fatigue, work
and sleep. . Psychosom. Res. 2004, 57, 247-433. [CrossRef]

Kleitman, N.; Titelbaum, S.; Feiveson, P. The effect of body temperature on reaction time. Am. J. Physiol.
1938, 121, 495-501. [CrossRef]

Christov-Moore, L.; Simpson, E.A.; Coude, G.; Grigatyte, K.; Iacoboni, M.; Ferrari, PE. Empathy: Gender
effects in brain and behavior. Neurosci. Behav. Rev. 2014, 46, 604—-627. [CrossRef]

Hoddes, E.; Zarcone, V.; Smythe, H.; Phillips, R.; Dement, W.C. Quantification of sleepiness: A new approach.
Psychophysiology 1973, 10, 431-436. [CrossRef] [PubMed]

Hoddes, E.; Dement, W.; Zarcone, V. The development and use of the stanford sleeping scale (SSS).
Psychophysiology 1972, 9, 150.

Herscovitch, J.; Broughton, R. Sensitivity of the Stanford sleepiness scale to the effects of cumulative partial
sleep deprivation and recovery oversleeping. Sleep 1981, 4, 83-91. [CrossRef] [PubMed]

Spreng, R.N.; McKinnon, M.C.; Mar, R.A.; Levine, B. The Toronto empathy questionnaire: Scale development
and initial validation of a factor-analytic solution to multiple empathy measures. J. Personal. Assess. 2009, 91,
62-71. [CrossRef]

Baron-Cohen, S.; Wheelwright, S. The empathy quotient: An investigation of adults with Asperger syndrome
or high functioning autism, and normal sex differences. J. Autism Dev. Disord. 2004, 34, 163-175. [CrossRef]
Schaufeli, W.B.; Martinez, . M.; Pinto, A.M.; Salanova, M.; Bakker, A.B. Burnout and engagement in university
students: A cross-national study. J. Cross-Cult. Psychol. 2002, 33, 464-481. [CrossRef]

Campos, J.A.; Jordani, P.C.; Zucoloto, M.L.; Bonafe, ES.; Maroco, J. Burnout in dental students: Effectiveness
of different methods. Rev. Odontol. UNESP 2013, 42, 324-329. [CrossRef]

Maslach, C.; Leiter, M.P. Burnout. In Stress: Concepts, Cognition, Emotion, and Behavior; Academic Press:
Cambridge, MA, USA, 2016; pp. 351-357.

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1007/s41105-018-0156-8
http://dx.doi.org/10.1016/j.jpsychores.2003.12.001
http://dx.doi.org/10.1152/ajplegacy.1938.121.2.495
http://dx.doi.org/10.1016/j.neubiorev.2014.09.001
http://dx.doi.org/10.1111/j.1469-8986.1973.tb00801.x
http://www.ncbi.nlm.nih.gov/pubmed/4719486
http://dx.doi.org/10.1093/sleep/4.1.83
http://www.ncbi.nlm.nih.gov/pubmed/7232973
http://dx.doi.org/10.1080/00223890802484381
http://dx.doi.org/10.1023/B:JADD.0000022607.19833.00
http://dx.doi.org/10.1177/0022022102033005003
http://dx.doi.org/10.1590/S1807-25772013000500002
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Results 
	Descriptive Statistics 
	Inferential Statistics 

	Discussion 
	Materials and Methods 
	References

