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Abstract

Purpose To investigate the impact of sleep quality and chronotype on job burnout among medical residents under standard-
ized residency training (SRT) in a tertiary hospital in Beijing, China.

Methods Medical residents in the Department of Internal Medicine of Peking Union Medical College Hospital were assessed
by Morning and Evening Questionaire-5 (MEQ-5), Pittsburgh sleep quality index (PSQI), and Maslach Burnout Inventory-
General Survey (MBI-GS). Factors associated with burnout were analyzed.

Results A total of 142 respondents returned completed questionnaires. Burnout was present in 85 (60%) residents. Prevalence
of high emotional exhaustion, high depersonalization, and low personal accomplishment were 51%, 28%, and 18%, respec-
tively. The global PSQI score of residents was 5.9 2.4, and the self-reported sleep duration was 6.2 +0.8 h/day. The MEQ-5
distribution skewed towards morningness, with a median score of 14.5 [13.0, 16.3]. Poor daytime function significantly
predicted emotional exhaustion and depersonalization. Chronotypes were not associated with any of the burnout components.
Conclusion Sleep-related daytime dysfunction was strongly related to burnout. Strategies protecting the sleep of residents
should be incorporated into the SRT programs for both efficiency and sustainability considerations.
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Abbreviations MM moderately morning

AASM American Academy of Sleep Medicine NT neither type

ANOVA Analysis of variance OR odds ratio

CI confidence interval PA personal accomplishment
COVID-19 coronavirus disease 2019 PSQI Pittsburgh sleep quality index
DE definite evening PUMCH Peking Union Medical College Hospital
DM definite morning SRT standardized residency training
DP depersonalization VIF variance inflation factor

EE emotional exhaustion

MBI-GS Maslach Burnout Inventory-General Survey

ME moderately evening Introduction

MEQ-5 Morning and Evening Questionaire-5

Job burnout is a psychological response to chronic emotional
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sleep interruptions, and shift work [3, 4]. The concept of
sleep disorders has been broadened to a complex entity; still,
the discrimination between “good” and “poor” sleepers (i.e.,
sleep quality) is widely adopted to identify possible sleep
dysfunction, and predict physical and mental health [5].
Chronotype represents the behavioral pattern of organizing
events, especially sleep and waking up, within the 24 h of a
day. Misalignment of the chronotype with the environmental
cycle may give rise to circadian disorders. An evening pref-
erence has also been associated with numerous psychologi-
cal and metabolic hazards [6].

Conventionally, physician burnout has been attributed to
factors including excessive workloads, unpredictable sched-
ules, bureaucratic burdens, work-home conflicts, intense
doctor-patient relationships, malpractice concerns, and
financial hardships [2]. More recently, the impact of sleep
and circadian disorders has been revealed [7]. As the risk for
burnout and medical errors are increased among physicians
with sleep impairment [8, 9], the American Academy of
Sleep Medicine (AASM) calls for further investigation on
the roles of sleep disruption, sleep deprivation, and circadian
misalignment in physician burnout [10].

China has launched a nationwide Standardized Residency
Training (SRT) program since 2013. The prevalence of
burnout among SRT participants in China was 60-70% [11,
12], considerably higher than the rates reported in developed
nations [13]. Higher occupational stress and limited social
support due to a low physician-population ratio may, to some
extent, explain the difference [14]. However, little is known
on the association between sleep parameters and burnout
in the SRT. This study sought to evaluate how sleep qual-
ity and chronotype would influence burnout among medical
residents in a Chinese tertiary hospital.

Methods
Participants and procedures

A survey was conducted from April to May 2021 among
all medical residents in the Peking Union Medical College
Hospital (PUMCH), Beijing, China. The residents consist of
clinical postgraduates and graduate students of PUMCH, as
well as SRT trainees from other hospitals in the metropolitan
area. The PUMCH is not a designated hospital for coronavi-
rus disease 2019 (COVID-19), and none of the participants
were involved in the care of COVID-19 patients. The survey
was approved by the Research Ethics Committee of PUMCH
(Approval No. JS-2860).

The questionnaires were distributed through an online
open-access document application, Tencent Docs (Tencent,
Shenzhen, Guangdong Province, China). Invitation letters
with a brief introduction on the purpose and procedure of
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the survey were simultaneously sent by a chief resident of
the Department of Internal Medicine. Participants completed
the questionnaires anonymously.

Questionnaire and data collection

Four sections were included in a tailored questionnaire for
this study: (1) personal and work characteristics, (2) Morn-
ing and Evening Questionaire-5 (MEQ-5), (3) Pittsburgh
sleep quality index (PSQI), and (4) Maslach Burnout Inven-
tory-General Survey (MBI-GS).

The personal and work characteristics section collected
the following information: gender, age, marital status, sen-
iority, average weekly working hours in the last month, fre-
quency of night shifts, somatic symptoms the participants
found harmful to their sleep, previous diagnosis of psycho-
logical disorders. Rotation information for the month was
obtained separately from the rotation schedule of the Inter-
nal Medicine department.

The MEQ-5 is a simplified 5-item version of the classical
19-item MEQ for evaluation of chronotype [15]. The total
scores for the 5 items were calculated, with higher scores
representing earlier chronotypes. The validity and reliability
of the Chinese version of MEQ-5 used in this study have
been verified previously [16]. Considering the relatively
small sample size and non-normal distribution, the previ-
ously determined chronotype classification was not applied.

The PQSI assesses self-reported sleep quality and distur-
bances over 1 month’s time [17]. Nineteen items generate 7
components, namely subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances,
use of sleep medication, and daytime dysfunction. For each
component, the score range is 0-3. The sum score for the 7
components yields a global score. A Chinese translation of
PQSI was adopted from a previous study [18].

Burnout was measured with a modified Chinese version
of the original MBI-GS [19]. The Chinese MBI-GS consists
of three components: emotional exhaustion (EE, 5 items),
depersonalization (DP, 4 items), and low personal accom-
plishment (PA, 6 items). The 7-grade Likert Scale was used
for each item, with O representing “never” and 6 representing
“very often.” For EE and DP, a mean score within the com-
ponent was calculated. For PA, the score for each item was
reversed in the Likert Scale before averaging. After modi-
fication, the Chinese version of the MBI-GS was tested to
have good construct validity and the internal consistency
coefficients for the three components were 0.88, 0.83, and
0.82, respectively [19]. Since there is no broad consensus on
the cutoffs for burnout or its sub-components, we adopted
the definitions previously used in a large sample study on
Chinese healthcare workers: high EE > 2.8, high DP>2.5,
low PA > 3.57 [20]. Overall burnout is considered when
either of these criteria has been met.
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Statistical analysis

Quantitative data in normal distribution were expressed as
mean + standard deviation, otherwise as median [1st, 3rd
quartile]. Qualitative data were expressed as percentages
or the exact counts. Data were analyzed with SPSS v. 22.0
software (IBM, Armonk, NY, USA). Univariate analyses
were performed by Student’s 7-test and ANOVA for quanti-
tative data, and chi-square test for qualitative data. Correla-
tions between MBI-GS and MEQ-5, PSQI were examined
by Spearman’s correlation analysis. The degree of correla-
tion was defined by the coefficient of Spearman’s correla-
tion (r=0-0.3: negligible correlation; »=0.3-0.5: low cor-
relation; »=0.5-0.7: moderate correlation; »=0.7-0.9: high
correlation; and r=0.9-1.0: very high correlation). Factors
associated with burnout subscales were analyzed with hier-
archical multiple regression. Age and variables with P-value
less than 0.2 in the univariate analysis were entered into the
multiple linear regression. Demographics, work situations
(if present), and sleep and circadian variables were entered
in each of the steps. Multicollinearity was tested through
the variance inflation factor (VIF). None of the VIF values
were greater than 5. All tests were two-sided. P <0.05 was
considered statistically significant.

Results
Personal and work characteristics

A total of 148 questionnaires have been distributed. One
hundred forty-two respondents, 103 (73%) females and 39
(28%) males, returned completed questionnaires and were
enrolled in analyses. The response rate was 96%. Age ranged
from 21 to 37 years old, with an average of 27.0+2.6 years
old. Twenty-eight (20%) residents were married; the remain-
ing were all unmarried. At the time of the survey, 108 (76%)
participants were working in the medical inpatient depart-
ment, while 15 (11%) and 19 (13%) participants worked at
the emergency room and ICUs, respectively. The total work
time was 77.8 [64.0, 88.3] h/week, and the night shift inter-
val was 5 [4, 6] days. Reported somatic symptoms include
pain, fever, cough, and diarrhea. Reported psychological
disorders were depression and anxiety.

Sleep quality and chronotype

The mean global PSQI score of residents was 5.9 +2.4.
The average self-reported sleep duration was 6.2 +0.8 h/
day, and 99 (70%) residents had sleep duration less than
7 h. Respondents had a sleep latency of 10 [5, 21] min and a
habitual sleep efficiency of 94 +77%. Fifty-three (37%) resi-
dents reported shift duty being the main interfering factor in

their sleep. Eleven (8%) residents reported taking sleep pills
over the past month.

The PSQI global scores were significantly associated with
psychological disorders and longer working hours (> 80 h/
week) (Table 1). PSQI component score profiles grouped by
work hours are presented in Fig. 1. Residents with longer
working hours had higher scores in most of the components,
with statistical significance in the component score for sleep
duration (1.0+0.8 versus 0.7 £0.7, P=0.025).

The scores for MEQ-5 showed a skewed distribution
(coefficient of skewness 0.44, coefficient of kurtosis 0.10)
towards morning type, with a median score of 14.5 [13.0,
16.3]. The MEQ-5 scores presented a negligible correlation

Table 1 Univariate analysis of PSQI global scores

Variables n (%) PSQI global Fr/t P
score(X =+ §)
Gender
Female 103 (73) 6.1+2.3 1.092  0.277
Male 39(28) 5.6+
Age
20-29 118 (83) 6.1+2. 1.507 0.134
> 30 24 (17) 53+23
Marital status
Unmarried 114 (80) 6.0+2.5 0.772  0.441
Married 28 (20) 5.6+
Years in SRT
Year 1-2 79 (56) 6.1+2.6 1.068 0.287
Year 3 or completed 63 (44) 5.7+22
Department
Medical inpatient 108 (76) 6.0+2.5 0.097 0.908
Emergency 15(11) 5.7+£2.6
ICUs 19(13) 5.8=+1.8
Night shift frequency
< one in 5 days 102 (72) 6.0+2.5 0.843 04
> one in 4 days 40 (28) 5.7+2
Total working hours
< 80/week 74 (52) 5.5+23 —2.357 0.02
> 80/week 68 (48) 64x24
Somatic symptoms
No 124 (87) 59+23 —0.878 0.381
Yes 18 (13) 6.4+33
Psychological disorders
No 126 (89) 5.7+2.3 —3.335 0.001
Yes 16 (11) 7.8+2.5

Abbreviations: F/t F value for ANOVA or ¢ value for Student’s test;
ICU intensive care unit; PSQI Pittsburgh sleep quality index; SRT
standardized residency training
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Fig.1 PSQI component score profiles. *P<0.05. Abbreviation:
PSQI, Pittsburgh sleep quality index

with sleep duration (r=0.207, P=0.014), and were not cor-
related with other PSQI components.

Job burnout

The scores for MBI-GS components (range 0—6) were EE
3.0+£1.2, DP 1.9+ 1.3, and PA 2.4 +1.2. According to
the empirical cutoffs, the numbers of residents with high
EE, high DP, and low PA were 73 (51%), 40 (28%), and
26 (18%), respectively. Overall, burnout was present in 85
(60%) residents.

In bivariate analysis, younger residents had a higher level
of EE, and residents with longer working hours had a higher
level of PA (Table 2). Correlations between MBI-GS and
PSQI, MEQ-5 scores are detailed in Table 3. Daytime dys-
function showed a moderate positive correlation with EE
and a low positive correlation with DP.

The results of hierarchical linear model analyses of the
factors associated with MBI-GS are shown in Table 4. For
EE and DP, age and daytime dysfunction were included in
the final model. Younger age and severe daytime dysfunction
predicted higher EE (F=8.749, P <0.01) and DP (FF=4.459,
P <0.01). The sleep-related factor explained 27% of the vari-
ance in EE, and 7.5% of the variance in DP. For PA, only the

Table 2 Univariate analysis of

job burnout Variables EE DP PA
X+s F/it P X+ts F/t P X+s Fit P
Gender
Female 30+£12 -0.112 0911 19+13 0393 0.695 25+12 0.832  0.407
Male 3012 1.8+1.5 23+1.2
Age
20-29 31+£1.2 2157 0.033 2.0+13 1955 0.053 25+12 1.085 0.28
> 30 25+1.0 14+1.2 22+1.1
Marital status
Unmarried 30+1.2 1.148 0.253 2.0+1.3 0921 0.358 25+1.2 1296  0.197
Married 27+1.2 1.7+1.5 22+1.1
Years in SRT
Year 1-2 3.0+1.2 0.821 0413 19+13 -0.201 0.841 24+12 -0.124 0.902
Year 3 or completed 2.9+1.1 19+1.4 24+1.2
Department
Medical inpatient 3.0+£1.2 0.193 0.824 2.0+14 1464 0.235 25+12 0.676  0.51
Emergency 3.1+09 2.1+1.0 24+0.9
ICUs 2.8+1.0 1.4+1.0 2.1+13
Total working hours
< 80/week 28+1.1 —1463 0.146 2.0+14 0529 0598 2.6=+1.1 2.183 0.031
> 80/week 3.1x1.2 1.9+13 22+12

Abbreviations: DP depersonalization; EE emotional exhaustion; F/¢t F value for ANOVA or ¢ value for
Student’s test; /CU intensive care unit; PA personal accomplishment; PSQI Pittsburgh sleep quality index;

SRT standardized residency training
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Table 3 Spearman’s correlation

. EE DP PA
analysis between MBI-GS,
MEQ-5, and PSQI r P r P r P
MEQ-5 —-0.029 0.728 —0.098 0.245 —-0.157 0.062
PSQI
Subjective sleep quality 0.211 0.012 0.127 0.132 0.003 0.975
Sleep latency 0.059 0.487  0.069 0.416  0.053 0.534
Sleep duration 0.197 0.018  0.121 0.152  0.039 0.643
Habitual sleep efficiency 0.065 0.444 0.017 0.843 -0.014 0.864
Sleep disturbance 0.109 0.198  0.047 0.58 —0.09 0.288
Use of sleep medication 0.112 0.186 0.086 0.31 0.026 0.761
Daytime dysfunction 0.589 <0.001 0.358 <0.001 -0.179 0.034

Abbreviations: DP depersonalization; EE emotional exhaustion; MBI-GS Maslach Burnout Inventory-Gen-
eral Survey; MEQ-5 Morning and Evening Questionaire-5; PA personal accomplishment; PSQI Pittsburgh

sleep quality index

Table 4 Hierarchical multiple regression of MBI-GS

Variables EE DP PA
Model 1 Model2 Model 3 Model 1 Model2 Model 1 Model2 Model 3

Demographics

Age (yr) —0.203* —0.2% —0.2%%* —0.203* —0.2% —0.125 —0.135 -0.117

Marital status (married) —-0.06 —0.062 -0.047
Work situations

Weekly working hour (h) 0.054 -0.013 —0.228%%* —0.246%*
Sleep and circadian parameters

MEQ-5 —0.109

PSQI

Subjective sleep quality 0.031 0.006

Sleep duration 0.000 0.016

Sleep disturbance -0.013

Use of sleep medication 0.01

Daytime dysfunction 0.516%* 0.267%* 0.129

AR? 0.041 0.003 0.27 0.04 0.075 0.025 0.052 0.028

R? 0.041 0.044 0.314 0.04 0.115 0.025 0.077 0.105

F 5.99% 3.192% 8.749%%* 5.903* 4.459%* 1.78 3.818%* 3.176%*

“P<0.05, **P<0.01. In step 1, demographics were added. For EE and PA, work situations were added in step 2, and sleep and circadian param-
eters were added in step 3. For DP, sleep and circadian parameters were added in step 2

Abbreviations: DP depersonalization; EE emotional exhaustion; MBI-GS Maslach Burnout Inventory-General Survey; MEQ-5 Morning and
Evening Questionaire-5; PA personal accomplishment; PSQI Pittsburgh sleep quality index

weekly working hour was incorporated in the final model,
and longer working hours predicted higher PA (F=3.176,

China, and one of the pilot training centers for the newly
implemented SRT. The survey confirmed a high prevalence

P<0.01). of burnout and identified an association between poor day-
time dysfunction and burnout. The findings emphasize the
importance of sleep protection during resident training and

Discussion point directions for further improvement of the program.

The current survey evaluated sleep quality, chronotype, and
their effect on burnout among medical residents in PUMCH.
The PUMCH is the birthplace of medical residency in

The sleep quality of medical residents, with a mean PSQI
score near 6, was worse than the community populations
in urban China, whose mean global PSQI was 3.88-4.18
[22, 23]. This was primarily contributed by the pronounced
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level of daytime dysfunction among residents, as scores on
other components were comparable between residents and
general citizens. It is of note that residents with longer work-
ing hours had significantly higher PSQI global scores and
shorter sleep duration. These results raise concern as SRT in
China has been known for heavy workloads and high work
pressure [11, 24]. The USA enacted an 80 h per week limita-
tion for residents since 2003, partially for the improvement
of sleep deprivation [25]. While the regulation improved
residents’ quality of life, apprehension exists about the con-
tinuity of patient care and adequacy of medical training [26,
27]. The scenario in China is further complicated by the
limited human resource in the healthcare profession [14].
Nevertheless, the intensity of training should be carefully
balanced with the protection of sleep in the design of a sus-
tainable and healthy SRT program.

In the present study, the total prevalence of burnout was
60%. Although various assessment methods and cutoffs
were applied, previous studies on Chinese residents using
a similar definition for burnout (i.e., at least one symptom
of burnout) yielded comparable overall burnout rates [11,
12]. Corresponding to other domestic and international stud-
ies [28, 29], EE was identified as the predominant burnout
symptom in our participants, followed by DP and low PA.
Among physicians, EE refers to feelings of exhaustion or
used up at the end of the day, while DP and low PA refer to
objectivation of patients and questioning over the meaning
of patient care. In other words, burnout in our SRT train-
ees is primarily intrapersonal feelings, rather than feelings
towards patients or the profession.

Previously, the main risk factors for physician burnout
are linked to heavy workload (longer total working hours,
longer continuous working hours, night shifts, etc.) and dis-
satisfaction with the current situation (training program,
doctor-patient relationship, income, etc.) [11, 12, 28]. More
recent studies have put sleep disturbances under the spot-
light. In surveys conducted among medical students, both
sleep duration and sleep quality correlated with higher
risks for burnout [21, 30]. Among interns and residents,
this association was maintained in only some of the stud-
ies [31-33]. Our study demonstrated daytime dysfunction
predicts exhaustion and depersonalization. This association
was independent of workload-related factors such as total
working hours. Proposed models linking sleep disorders and
burnout include (1) burnout is the result of physical, emo-
tional, and mental depletion, which can be restored through
healthy sleep; (2) chronic stress hyperactivates the hypo-
thalamic—pituitary—adrenal axis and mediates both burnout
and sleep deprivation [7]. These models take burnout as an
integrated concept. Together with findings from other stud-
ies [33], our data highlights the complexity of burnout, as
the influence of sleep-related parameters varies substantially
on different dimensions of burnout. At present, commonly

@ Springer

used interventions for physician burnout include institutional
support individual-focused stress management, and self-care
training [34]. A recent feasibility study demonstrated sleep
hygiene interventions might have beneficial effects on burn-
out [35], yet, additional research is required to establish the
role of sleep-targeted interventions in the field of burnout
control.

An individual’s circadian rhythm is influenced by both
the intrinsic biological rhythms and the external environ-
ments. Since industrialization, the timing of sleep has been
greatly influenced by weekly working schedules and daily
working patterns. People with late chronotypes tend to accu-
mulate sleep debt over the workdays and compensate by
prolonged sleep on weekends [36]. In addition, working at
periods distant from the best performance phase could bring
damage to attention and cause safety concerns [37]. Results
from our single-center study, however, identified only a poor
correlation between chronotype and sleep duration, and did
not associate the chronotype with daytime dysfunction or
any of the burnout scales. The exact effect of chronotype on
burnout among medical workers remains largely unclear, as
only a few studies have addressed the problem, and yielded
controversial results [38, 39]. Whether circadian rhythm has
an independent impact on job performance and job well-
being should be evaluated in larger populations in the future.

Our study explored the role of sleep quality in physician
well-being among Chinese SRT trainees with validated
instruments and high response rate. However, the study is
not without limitations. First, the result only represents a
single SRT center in the capital of China, while regional
development is highly uneven in the country. Second, sleep
is measured with self-reported data, and may lead to bias.
Finally, potential contributing factors for burnout (e.g.,
social support, income, relationship status, presence of chil-
dren) were not evaluated.

In conclusion, EE is the primary burnout component
among medical residents in China. Poor daytime function
strongly predicts higher EE and DP. Protection of residents’
sleep should be taken into account in the improvement of
SRT programs.
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