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Abstract N\
Background: Physician burnout has been a global problem that affects severely the mental status among doctors, especially in |
emergency medicine (EM). However, few studies have focused on emergency medicine physicians, and the published data are
inconsistent. Thus, this meta-analysis is performed to systematically evaluate the prevalence of burnout among emergency medicine
physicians.

Methods: We systematically searched databases including PubMed, Embase, PsychINFO and the Cochrane Library from
inception to September, 2019 for English-language articles. We selected all the original articles those used Maslach Burnout
Inventory to assess the prevalence of burnout and its 3 dimensions emotional exhaustion (EE), depersonalization, and personal
accomplishment (PA) in emergency medicine physicians. After literature screening, quality evaluation was performed for eligible
studies by using the Joanna Briggs Institute (JBI) critical appraisal checklist for studies reporting prevalence data; then, Begg test and
Egger test was used to assess publication bias. Pooled prevalence rates were assessed by conducting a meta-analysis using
random effects models. Then sensitivity analysis followed to test the stability of the result and detected the source of heterogeneity.

Results: A total of 1943 EM physicians provided burnout data. The pooled prevalence rates of high levels of emotional exhaustion,
high levels of depersonalization and low levels of PA were 40% (95% Cl: 26%-55%; I°=97.4%), 41% (95% Cl: 30%-52%; I°=
94.5%) and 35% (95% Cl: 19%-52%; I°=99.0%), respectively. The mean burnout scores were 23.95 (SD= 11.88) for emotional
exhaustion, 11.63 (SD=6.85) for depersonalization, and 34.69 (SD=7.71) for PA.

Conclusions: This meta-analysis demonstrate a high level of burnout prevalent in EM physicians that approximately 40%
experience high levels of EE and depersonalization. Our findings also suggest that EM physicians are more susceptible to burnout
compared with physicians in other departments and other medical staffs in EM. More attention should be payed to mental status of

EM physicians and further investigation concerning how to reduce burnout would be beneficial for EM physicians.
Registration: INPLASY202060060 in inplasy.com (doi.org/10.37766/inplasy2020.6.0060)

Abbreviations: DP = depersonalization, EE = emotional exhaustion, EM = emergency medicine, MBI = Maslach Burnout

Inventory, PA = personal accomplishment.
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1. Introduction

Sudden deaths resulting from heavy workloads among physicians
sharply increased from 2008 to 2015 in China.!'! In fact,
physician burnout is also a serious issue at the global level.””!
Physician burnout not only negatively impacts the health of
physicians but also has been associated with a higher risk of
adversely influencing patient outcomes (odds ratio 1.96, 95% CI
1.59-2.40).4

Burnout is the most common chronic work-related stress
exposure, and it has an especially high occurrence rate in
emergency medicine (EM) physicians.!>®! It has been reported
that the prevalence of burnout is higher than 60% among EM
physicians when assessed using the Maslach Burnout Inventory
(MBI).”l Compared with physicians in other departments (38%)
and the general population (30%), EM physicians are particu-
larly susceptible to burnout.!® Considering the challenging and
stressful nature of EM, the potential adverse consequences
underscore the importance of understanding burnout among EM
physicians.!

Some research concerning burnout among EM staff has been
conducted."%!"!! However, few studies have focused on EM
physicians, and the published data are inconsistent. Thus, we
performed a meta-analysis to systematically evaluate the
prevalence of burnout among EM physicians. To the best of
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our knowledge, this is the first meta-analysis focusing on all 3
subscales of burnout measured by the MBI scales among EM
physicians.

2. Methods

2.1. Registration and ethical approval

The systematic review and meta-analysis was conducted
following an established protocol (INPLASY202060060).!"!
Our study is based on published data; thus, ethical approval is not
a requirement.

2.2. Search strategy

This meta-analysis was performed according to the PRISMA
statement.['¥! To identify relevant studies, we searched PubMed
(prior to September 7, 2019), Embase (Ovid; 1974 to September
6,2019), PsychINFO (Ovid; 1806 to September 1,2019) and the
Cochrane Library (Ovid; prior to September 5, 2019). The
detailed search terms are shown in the supplementary materials.
We also checked the references of the relevant literature.

2.3. Eligibility criteria
The PICOS-guided eligible criteria included the following:

1) Population (P): participants were EM physicians suffering
from burnout

2) Studies that used MBI to assess burnout with sufficient data

3) Outcomes (O): the prevalence of burnout and its 3 dimensions;
and

4) Study design (S): cross-section studies and intervention
studies. We excluded the following literature: conference
abstracts, reviews, letters, case reports, unpublished data, and
insufficient data. The eligibility assessment was performed by
2 investigators, and disagreements were resolved by discussion
among all the authors.

2.4. Data extraction

Extraction was conducted by 2 investigators independently. The
following information was extracted: study characteristics (first
author, publication year, country, number of participants,
response rate), participant characteristics (mean age, sex ratio),
and outcome-related data [prevalence rates of high levels of
emotional exhaustion (EE > 26), high levels of depersonalization
(DP >9) and low levels of personal accomplishment (PA < 34)].
Mean scores calculated by the Maslach Burnout Inventory-
Health Services Survey (MBI-HSS) were collected.

2.5. Evaluation of study quality

The Joanna Briggs Institute’s (JBI) critical appraisal checklist for
studies reporting prevalence data was utilized to evaluate the
quality of the studies. This tool assessed studies according to 9
questions. If the answer was yes, the question was assigned a
score of 1. If the answer was no, unclear or not applicable, it was
assigned a score of 0. Total quality scores <4, 5 to 7 and > 8 were
regarded as low, moderate, and high quality, respectively. The
evaluation of study quality was performed by 2 investigators, and
disagreements were settled by discussion.
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2.6. Statistical analysis

The aggregate prevalence of EE, DP and PA were pooled using
STATA 12.0 software (STATA Corporation, College Station,
TX). The between-study heterogeneities were assessed, with
P<.10 or I*>50% indicating significant heterogeneity. If
significant heterogeneity existed, the fixed effects model was
used for the meta-analysis. If not, a random effects model was
used, and the reasons for the heterogeneity were explored. In
addition, sensitivity analyses were conducted to test the stability
of the pooled prevalence by excluding studies one by one.
Publication bias was assessed by Begg and Egger tests. If P>.035,
there was no potential publication bias. Microsoft Excel 2013
was used to calculate the mean and standard deviation. The
STATA codes and the detailed calculations are shown in the
supplementary materials.

3. Results

3.1. Literature search

A total of 243 studies were identified, and no additional records
were obtained from other sources. Among these 243 studies, 88
duplicated articles were removed. According to the inclusion and
exclusion criteria, 62 records were excluded after screening the
titles and abstracts. The full-text articles of the remaining records
were assessed for eligibility, and 76 were removed due to a lack of
physician-specific data (n=39) or a lack of sufficient data (n=4);
in addition, reference abstracts (n=23) and reviews (n=10) were
excluded. Finally, 17 articles were included in our analysis. The
process of screening and selecting studies for inclusion is shown in
Figure 1.

3.2. Study characteristics

A total of 17 studies across 12 different countries and involving
1943 EM physicians were included. The mean ages of these
participants were approximately 35 to 40 years old. Sixteen
studies were cross-sectional in design, and only 1 provided an
intervention.'*! The participants in 14 studies were recruited
from multiple centers, and the participants in 3 studies were
recruited from a single center. The studies were appraised using
the JBI quality assessment, and we rated 8 studies as high quality
and 9 studies as medium quality; none of the studies were rated as
low quality. The detailed baseline characteristics and quality
assessment of the eligible studies are shown in Table 1.114-3!

3.3. Outcome analyses

Thirteen studies (1255 participants) reported prevalence rates of
high levels on all 3 subscales of MBI (EE >26, DP>9, and low
PA <34), and 7 studies (1126 participants) provided a mean
burnout score on the MBI-HSS. Due to the significant between-
study heterogeneities (I*>50%), random effect models were
used. Among 1255 EM physicians, the pooled prevalence rates of
high levels of burnout on the EE, DP, and PA scales were 40%
(95% CI: 26%—-55%; 1>=97.4%) (Fig. 2), 41% (95% CI: 30%—
52%; ’=94.5%) (Fig. 3), and 35% (95% CI: 19%—52%; =
99.0%) (Fig. 4), respectively. Of 1126 participants, the mean
burnout scores were 23.95 for EE (SD=11.88; moderate), 11.63
for DP (SD=6.85; high), and 34.69 for PA (SD=7.71;
moderate).
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Figure 1. Flow diagram.

3.4. Publication bias

Begg and Egger tests demonstrated no evidence of significant
publication bias among the 13 studies that reported the
prevalence of high levels of burnout (Fig. 5).

3.5. Sensitivity analysis

Each study was removed one by one to test the stability of the
pooled prevalence of all 3 subscales of MBI in the sensitivity
analysis. The pooled prevalence of high levels of EE ranged from
37% (95% CI: 24%-50%; 1*=96.4%) to 43% (95% CI: 28 %—
58%;12=97.5%). The range was from 38.1% (95% CI: 27.2%—
49%; I*=94.1%) to 43.8% (95% CI: 33.9%-53.7%; I*=92%)
for the prevalence of high levels of DP and from 31.9% (95% CI:
16.2%—47.6%; 1*=98.7%) to 38.5% (95% CI: 25.8%—-51.3%;
I>=96%) for the prevalence of low levels of PA. Hence, there was
no obvious influence on the final results with the exclusion of any
single study, which showed that our results are reliable.

4. Discussion

The department of EM is known for its emotional and physical
challenges. Previous studies demonstrated that EM physicians
experience higher than average levels of burnout, which leads to
negative outcomes for patients as well as the physicians
themselves.!®! However, the prevalence of burnout among EM
physicians has not been well enough described to make people
pay attention to this issue. This study was performed to evaluate
the prevalence of burnout among EM physicians. A meta-analysis
was performed to comprehensively understand burnout among
EM physicians, and 13 studies were included. Our pooled
analysis of the data demonstrated that approximately 40% of
EM physicians experience high levels of EE and DP when assessed
by MBL

MBI, considered the gold standard tool for the measurement of
physician burnout, involves EE, DP, and PA."*!!In the 3 subscale
scores (EE, DP, low PA), higher levels of EE caused higher levels
of DP, and both could successfully differentiate between burnout


http://www.md-journal.com

Zhang et al. Medicine (2020) 99:32 Medicine
Table 1
Characteristics of included studies.
Response No. of analysis Sex Age Quality tool
First author Yr Country Multi-center rate physicians (F:M) (Mean +SD) score Rating
Algahtani AM 2019 Saudi Arabia Yes NA 95 NA NA 6 Moderate
Bergmueller A 2016 Germany& Ukraine Yes NA 97 57:40 37.0+£12.21 7 Moderate
De Stefano C 2018 France No 89% 23 9:14 NA 6 Moderate
Durand AC 2019 France No 75.8% 28 20: 8 36.9+8.5 6 Moderate
Erdur B 2015 Turkey Yes 85% 174 36:138 36.8+5.8 7 Moderate
Hamdan M 2017 Palestine Yes 74.5% 142 33:109 NA 9 High
Hutchinson TA 2014 Jamaica No 81% 30 13:17 NA 6 Moderate
Jalili M 2014 Iranian Yes 88% 165 15:150 33.6 8 High
Julia-Sanchis R 2019 Spain Yes NA 315 200:115 40.9+9.03 7 Moderate
Lloyd S 1994 Canada Yes 68% 268 35:233 38 9 High
Lu DW 2015 USA Yes 49.7% 77 29:48 NA 7 Moderate
Moukarzel A 2019 France Yes 71.6% 69 NA 37.4+99 8 High
Rajan S 2018 South Africa Yes 75% 93 51:42 NA 9 High
Schooley B 2016 Turkey Yes 100% 38 NA NA 8 High
Soltanifar A 2018 Iranian Yes 75% 77 77:0 36 8 High
Takayesu JK 2014 USA Yes 75% 218 89:129 NA 8 High
Michelet P 2019 USA Yes 74% 34 NA NA 6 Moderate
F=female, M=male, NA=not available, No=number, Quality tool=the Joanna Briggs Institute critical appraisal checklist for studies reporting prevalence data.
Study %
ID ES (95% Cl) Weight
|
Algahtani AM 2019 : —#— 0.81(0.73,0.89) 7.84
I
Bergmueller A 2016 —— : 0.26 (0.17, 0.34) 7.81
I
De Stefano C 2018 —_—— : 0.17 (0.02, 0.33) 7.36
I
Durand AC 2019 —— : 0.11 (-0.01, 0.22) 7.65
I
Hamdan M 2017 : —_—— 0.72 (0.64, 0.79) 7.87
I
Hutchinson TA 2014 —_—— 0.50 (0.32, 0.68) 7.16
I
Lloyd S 1994 —— : 0.13 (0.09, 0.17) 7.98
]
Lu DW 2015 —— : 0.21 (0.12, 0.30) 7.79
I
Moukarzel A 2019 e 0.22 (0.12, 0.31) 7.75
|
Rajan S 2018 : L 0.67 (0.57,0.76) 7.76
I
Schooley B 2016 : —— (.71 (0.57, 0.85) 7.44
I
Soltanifar A 2018 o 0.43 (0.32, 0.54) 7.67
I
Takayesu JK 2014 —0—: 0.33 (0.27, 0.39) 7.91
Overall (I-squared = 97.4%, p = 0.000) <> 0.40 (0.26, 0.55) 100.00
|
NOTE: Weights are from random effects analysis :
1
I I

-.889

Figure 2. Prevalence of high levels of emotional exhaustion. Cl = confidence interval, ES = prevalence.

0

.889
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Study %
ID ES (95% Cl) Weight
i
Algahtani AM 2019 —_—— : 0.24 (0.16, 0.33) 7.96
Bergmueller A 2016 —_— i 0.29 (0.20, 0.38) 793
De Stefano C 2018 —o—i- 0.26 (0.08, 0.44) 6.86
Durand AC 2019 —:0— 0.43 (0.25, 0.61) 6.81
Hamdan M 2017 —0—i 0.32 (0.24, 0.39) 8.04
Hutchinson TA 2014 — i 0.20 (0.06, 0.34) 7.34
Lloyd S 1994 i 0.61 (0.55, 0.67) 8.17
Lu DW 2015 -;—0— 0.49 (0.38, 0.61) 7.7
Moukarzel A 2019 —5—0— 0.46 (0.35, 0.58) 7.64
Rajan S 2018 i—t— 0.54 (0.44, 0.64) 7.82
Schooley B 2016 i ——— (.79 (0.66, 0.92) 751
Soltanifar A 2018 — i 0.12 (0.05, 0.19) 8.08
Takayesu JK 2014 i 0.59 (0.52, 0.65) 8.13
Overall (I-squared = 94 5%, p = 0.000) Q 0.41 (0.30, 0.52) 100.00
i
NOTE: Weights are from random effects analysis E
-.9I19 0 .9I19
Figure 3. Prevalence of high levels of depersonalization. Cl = confidence interval, ES = prevalence.
Study %
ID ES (95% CI) Weight
i
Algahtani AM 2019 —t 0.27 (0.18, 0.36) 7.75
Bergmueller A 2016 i —&— (.77 (0.69, 0.86) 7.78
De Stefano C 2018 —_—— i 0.17 (0.02, 0.33) 743
Durand AC 2019 —I+— 0.36 (0.18, 0.53) 7.29
Hamdan M 2017 —04:— 0.32 (0.24, 0.39) 7.80
Hutchinson TA 2014 —O—E— 0.27 (0.11, 0.42) 741
Lloyd S 1994 i - 0.44 (0.38, 0.50) 7.85
Lu DW 2015 —— E 0.08 (0.02, 0.14) 7.85
Moukarzel A 2019 i —— 0.55 (0.43, 0.67) 7.64
Rajan S 2018 —_— i 0.23 (0.14, 0.31) 117
Schooley B 2016 * E 0.00 (-0.00, 0.01) 7.93
Soltanifar A 2018 E 0.56 (0.45, 0.67) 7.67
Takayesu JK 2014 E 0.59 (0.53, 0.66) 7.83
Overall (l-squared = 99.0%, p = 0.000) 0.35(0.19, 0.52) 100.00

NOTE: Weights are from random effects analysis

T
-.857

Figure 4. Prevalence of low personal accomplishment. Cl = confidence interval, ES = prevalence.

0

T
.857
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Figure 5. Begg funnel plot of high levels of emotional exhaustion (A), high levels of depersonalization (B) and low levels of personal accomplishment (C).

and non-burnout workers. Hence, researchers propose that high
EE and high DP alone are vital components of burnout.** In our
study, the prevalence of high levels of EE and DP were consistent,
which supported the stability of the results.

Compared with medical staff in other professional categories,
previous studies demonstrated that EM physicians were more
susceptible to burnout, which also supports our findings. A meta-
analysis pooling different professional physicians indicated that
the prevalence of EE, DP and PA was 21% (95% CI 19-24, =
94.7%), 29% (95% CI 25-33, *=96.7%) and 29% (95% CI
24-34,12=97.7%), respectively. Further analysis also found that
EM physicians had significantly more severe burnout than other
physicians (P=.019).°% Similarly, another meta-analysis ob-
served that oncology physicians had lower prevalence rates for
high levels of EE, high levels of DP, and low levels of PA (32%,
24%, and 37%).2* Furthermore, compared with other workers
in the EM department, physicians is more prone to burnout. For
example, a meta-analysis including 1566 emergency nurses
observed that the prevalence of each subscale of MBI was 31%
(95% CI, 20%-44%), 36% (95% CI, 23%-51%) and 29%
(95% CI, 15%-44%) for high levels of EE, high levels of DP and
low levels of PA, respectively.**!

Several factors contribute to professional burnout. Working at
night, working in the emergency department, experiencing job

strain, experiencing a fear of making mistakes, experiencing sleep
disorders, and experiencing workplace violence were the main
factors significantly associated with higher burnout scores
(P<.05) in the emergency department.l'®?”! For individual
factors, being younger, having fewer years of experience, being
female, and having particular personality characteristics
were most related to a high level of burnout.®3%! Thus, effective
measures focused on rest, recovery, and support might improve
burnout.!**2*]

There are several limitations in this study. First, this meta-
analysis included a limited number of studies. Therefore, more
studies and a larger sample of participants are warranted to
further clarify this issue. On the other hand, significant between-
study heterogeneity is shown in our study whereas it is a common
problem of meta-analyses for incidence rate. However, it was
difficult to extract the factors associated with burnout for
quantitative analysis. Further studies to analyze the related
factors will provide useful information for healthcare profes-
sionals and policymakers to tackle EM physician burnout.

5. Conclusions

In conclusion, this meta-analysis demonstrates a high level of
burnout prevalent in EM physicians that approximately 40%
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experience high levels of EE and DP. Our findings also suggest
that EM physicians are more susceptible to burnout compared
with physicians in other departments and other medical staffs in
EM. More attention should be payed to mental status of EM
physicians and further investigation concerning how to reduce
burnout would be beneficial for EM physicians.
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