hyperlipidemia, and diabetes mellitus.

Effects of Comprehensive Stroke Care on Mortality

Table 10. Associations between total comprehensive stroke care (CSC) scores separated into quintiles (Q1: 4-12, Q2: 13-14, Q3:
15-17, Q4: 18, Q5: 19-23) and in-hospital mortality of patients after all types of stroke (a), ischemic stroke (b), intracerebral
hemorrhage (ICH) (c), and subarachnoid hemorrhage (SAH) (d), model 1: after adjustment for age, sex, and initial level of
consciousness; and model 2: after adjustment for age, sex, initial level of consciousness, and incidence of hypertension,

Model 1

(n=153,170)

SAH (n=4,934

ICH, intracerebral hemorrhage; SAH, subarachnoid hemorrhage.
doi:10.1371/journalpone.0096819.t010

not include all worthwhile items related to CSC. These items were
appropriately modified from the original American version [2] in
consideration of the medical, social, and logistical differences
between the U.S. and Japan. For example, most cerebrovascular
surgeries, including carotid endarterectomy and neurointerven-
tion, are performed by neurosurgeons rather than vascular
surgeons or neuroradiologists. At the beginning of this project, a
survey including the 25 components recommended by the Brain
Attack Coalition in 2005 was created after a review of the
literature on comprehensive stroke centers and a thorough

Whole Population Q2 0.87 0.077 0.74 1.02

Q4 0.87 0.115 0.74 1.03

Ischemic Stroke Q2 0.90 0.278 0.75 1.08
(n=32,671)

Q4 0.84 0.097 0.69 1.03
ICH (n=15,699) Q2 0.76 0.015 0.62 0.95

Q4 0.79 0.039 0.63 0.99

Model 2

0.005 0.88 0.119 0.75 1.03 0.013

0.91 0.254 0.77 1.07

0.003 0.92 0.356 0.77 1.

s

0 0.005

0.86 0.131 0.71 1.05

<0.001 0.79 0.034 0.63 0.98 0.053

0.82 0.099 0.65 1.04

discussion by an expert panel. Some recommended items such
as availability of ventriculostomy were excluded from our
questionnaire merely for simplicity, and thus to increase the
response rate of the survey, since they seemed to be identical to
recommendations of the board-certified neurosurgeons of Japan.
On the other hand, some items such as transesophageal
echocardiography were excluded because of the expected very
low usage of this examination. According to the Japanese Stroke
Databank 2009, for example, transesophageal echocardiography
was performed for only 5.4% of the 34,417 acute ischemic stroke

Table 11. Impact of processes of stroke care on in-hospital mortality after all types of stroke.

Early rehabilitation (%)

Acute stroke team

Existence of t-PA protocol (%)

Number of acute stroke patients/staff physician (mean)

OR P value

95% Ci

115 0.352 0.86-1.52

0.88 0.029

0.79-0.99

0.88 0.295 0.69-1.12

0.999 0.012 0.998-1.000

SCU, stroke care unit; t-PA, tissue plasminogen activator.
doi:10.1371/journal.pone.0096819.t011

PLOS ONE | www.plosone.org

*The organized stroke care index was created to represent different levels of access to organized stroke care ranging from 0 to 3 as determined by the presence of early
rehabilitation, acute stroke team assessment, and admission to a stroke unit based on the report of Saposnik et al. (2009).
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Table 12. Impact of processes of stroke care on in-hospital mortality after ischemic stroke.

OR P value 95% Cl

0.74-0.97

0.61-1.08
132
0.047 0.998-1.000

*The organized stroke care index was created to represent different levels of access to organized stroke care ranging from 0 to 3 as determined by the presence of early
rehabilitation, acute stroke team assessment, and admission to a stroke unit based on the report of Saposnik et al. (2009).

SCU, stroke care unit; t-PA, tissue plasminogen activator.

doi:10.1371/journal.pone.0096819.t012

Table 13. Impact of processes of stroke care on in-hospital mortality after intracerebral hemorrhage.

OR P value 95% CI

Montoring ()

; BT o
Early rehabilitation (%)

139 0.091 0.95-2.03
0.8 o 670r0

o

Number of acute stroke patients/staff physician (mean) 0.999 0.043 ~ 0.998-1.000

*The organized stroke care index was created to represent different levels of access to organized stroke care ranging from 0 to 3 as determined by the presence of early
rehabilitation, acute stroke team assessment, and admission to a stroke unit based on the report of Saposnik et al. (2009).

SCU, stroke care unit; t-PA, tissue plasminogen activator.

doi:10.1371/journal.pone.0096819.t013

Table 14. Impact of processes of stroke care on in-hospital mortality after subarachnoid hemorrhage.

OR P value 95% Cli

Early rehabilitation (%) 1.02 0.945 0.63-1.64
Acute stroke team 0.85 0.101 0.69-1.03

Existence of t-PA protocol (%) 1.09 0.732 0.66-1.81

Number of acute stroke patients/staff physician (mean) 0.998 0.006 0.997-1.000

*The organized stroke care index was created to represent different levels of access to organized stroke care ranging from 0 to 3 as determined by the presence of early
rehabilitation, acute stroke team assessment, and admission to a stroke unit based on the report of Saposnik et al. (2009).

SCU, stroke care unit; t-PA, tissue plasminogen activator.

doi:10.1371/journal.pone.0096819.t014
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patients in a real-world situation. The impact of this examination
on the mortality rates of this study would be difficult to evaluate
because of low usage. All 25 components of the questionnaire are
shown in the appendix. Second, discharge data obtained from the
Japanese DPC-based Payment System lacks important informa-
tion, such as post-discharge data and an NIHSS or GCS score as
an index of stroke severity at admission. Although the Japan Coma
Scale proved to be a powerful independent predictor of mortality
after all types of stroke, further study is necessary to validate the
results of the present study with another indicator of stroke
severity, such as the NIHSS or GCS. This can be done separately
or in combination with a validation data set (the estimated data
volume in the J-ASPECT 2013 is more than 80,000 cases that will
be available in 2013). Third, there is an inherent risk of
information bias when evaluating data obtained by self-assess-
ment. Moreover, hospitals actively working to improve stroke care
may have been more likely to respond to the questionnaire.
Admittedly, the participation rate of DPC data collection of the J-
ASPECT study was relatively low. The participation rates were
19.4% of the 1,369 certified training institutions of the Japan
Neurosurgical Society, and 35.4% of the 749 hospitals that
responded to the institutional survey. However, the institutes that
participated in the present study tended to have more beds and
more stroke cases than average. This suggests that the hospitals
that were more active in stroke care and potentially eligible for
CSC participated in this study. Therefore, the present results may
not generalize to non-participating hospitals. External validation
greatly increases the reliability of self-assessment data. According-
ly, we plan to validate the information regarding hospital
characteristics and outcomes by using a small sample set from
the 2010 validation cohort of the present study. Since the number
of participating hospitals in this study is increasing every year, we
are planning to evaluate how the validity and reliability of the
CSC score in predicting stroke patient mortality changes when
weighting factors are applied to the recommended items, stroke
type, and severity. Through annual evaluations, we aim to achieve
higher predictive validity and responsiveness to establish the
usefulness of the CSC score. Fourth, we assigned 1 point if the
hospital met each recommended item for CSC. However, this
equal weight assumption is probably not valid since some
components were not significant on subgroup analysis. Although
some associations between individual CSC components and
mortality achieved significance, several did not but were very
close to significant, based on the confidence intervals. These non-
significant trends are telling and suggest that the subgroup
component analyses were underpowered and thus prone to type
2 error. In addition, we performed multiple comparisons for each
stroke type, and therefore, some of the secondary analyses,
particularly those that evaluated the impact of stroke care
procedures on in-hospital mortality, are prone to type | error.
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We need a larger sample size to validate each recommended item
and appropriately weight the subscores.

Conclusions

Although patient demographics and stroke severity are impor-
tant predictors of in-hospital mortality of patients with all types of
stroke, CSC capacities were associated with reduced in-hospital
mortality rates, with relevant aspects of care dependent on stroke

type.
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Cross-Sectional Survey of Workload and Burnout Among
Japanese Physicians Working in Stroke Care

The Nationwide Survey of Acute Stroke Care Capacity for
Proper Designation of Comprehensive Stroke Center in Japan
(J-ASPECT) Study

Kunihiro Nishimura, MD, MPH, PhD; Fumiaki Nakamura, MD, PhD;
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Shinya Matsuda, MD, PhD; Hiroharu Kataoka, MD, PhD; Yoshihiro Miyamoto, MD, PhD;
Kazuyo Kitaoka, RN, PhD; Akiko Kada, MPH; Koji Iihara, MD, PhD; J-ASPECT Study Group

Background—Burnout is common among physicians and affects the quality of care. We aimed to determine the prevalence
of burnout among Japanese physicians working in stroke care and evaluate personal and professional characteristics
associated with burnout.

Methods and Results—A cross-sectional design was used to develop and distribute a survey to 11211 physicians. Physician
burnout was assessed using the Maslach Burnout Inventory General Survey. The predictors of burnout and the relationships
among them were identified by multivariable logistic regression analysis. A total of 2724 (25.3%) physicians returned the
surveys. After excluding those who were not working in stroke care or did not complete the survey appropriately, 2564
surveys were analyzed. Analysis of the participants’ scores revealed that 41.1% were burned out. Multivariable analysis
indicated that number of hours worked per week is positively associated with burnout. Hours slept per night, day-offs per
week, years of experience, as well as income, are inversely associated with burnout. Short Form 36 mental health subscale
was also inversely associated with burnout.

Conclusions—The primary risk factors for burnout are heavy workload, short sleep duration, relatively little experience, and
low mental quality of life. Prospective research is required to confirm these findings and develop programs for preventing
burnout. (Circ Cardiovasc Qual Outcomes. 2014;7:414-422.)

Key Words: neurosurgery B stroke ® tissue plasminogen activator

B urnout is a syndrome characterized by emotional exhaus-
tion and depersonalization, leading to decreased effec-
tiveness at work.! In a recent large survey of US physicians,
=40% of neurosurgeons were found to have experienced
symptoms of burnout.? Another US study found that =40% of
surgeons were burned out,? conditions that are both associated
with medical errors.*> However, limited research has been
conducted into the relationship between specific demographic
and practice characteristics and burnout among physicians

working in stroke care, and no survey research has been con-
ducted among Japanese physicians. Such lack of research is
troubling because stroke is the fourth leading cause of death
in Japan, as well as a leading cause of long-term disability.®

The objective of this study was to determine the prevalence
of burnout among Japanese neurosurgeons and neurologists
working in stroke care and evaluate the personal and profes-
sional characteristics associated with burnout among this phy-
sician population.
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WHAT IS KNOWN

o Approximately 40% of US neurosurgeons were
found to have experienced symptoms of burnout.

° However, limited research has been conducted into
the relationship between specific demographic and
practice characteristics and burnout among physi-
cians working in stroke care, and no survey research
has been conducted among Japanese physicians.

WHAT THE STUDY ADDS

° A total of 2564 Japanese physicians working for
stroke care was assessed for physician burnout using
the Maslach Burnout Inventory General Survey.

e Among them, 41.1% were burned out, and the pri-
mary risk factors for burnout are heavy workload,
short sleep duration, relatively little experience, and
low mental quality of life. Working within a com-
prehensive stroke center resulted in a trend for less
burnout.

e The cross-sectional nature of this study requires
future confirmation to better establish causality and
to test strategies to reduce burnout.

Methods

The original tasks for J-ASPECT study group expected by the gov-
ernment are as follows:

Nishimura et al J-ASPECT Study 415

1. Examine the plausibility of establishing comprehensive stroke
care center (CSC) in Japan and its effect.

2. Examine whether CSC can reduce the tendency of physicians
to avoid practicing in rural areas because of long working
hours and burnout.

We hypothesized that the centralization of stroke care physicians
is one of possible solutions to stop the decreasing number of stroke
care physicians in Japan, as recognized by many physicians, espe-
cially in rural area. Many physicians feel that it is really difficult to
maintain the local healthcare systems for stroke care. However, there
is no precise information about burnout prevalence in Japanese stroke
care physicians.

Study Design

In March 2011, a cross-sectional survey was sent to 11211 phy-
sicians, among whom were all board-certified members of the
Japanese Neurosurgical Society and the Societas Neurologica
Japonica working throughout Japan. The survey was developed
by J-ASPECT researchers based on the previous studies on physi-
cian burnout.>”® We sent the survey to a total of 10791 physicians
via postal mail; however, we could not mail the questionnaire
to 420 physicians in the 3 Tohoku prefectures that were affect-
ed by great Tohoku earthquake. The cover letter accompanying
the survey informed the physicians that only physicians who are
currently working for stroke care are eligible for the survey, that
their participation was voluntary, and that their responses would
remain anonymous. They were requested to return the completed
survey within 8 weeks. The survey contained items that collected
data on relevant demographic variables and variables related to
practice patterns. (Data Supplement). This study was approved
by the Institutional Review Board of the National Cerebral and
Cardiovascular Center, Japan.

Al broad certified members of Jupanese Sociewy of Neurslogy ard the Japansse Neurosurgies! Soclety
In Muarch 2011 {N=11,210}

Excdusion of members in the eves of

Great Tohoku Earthguakhe (M= 468}

Survey sent{N=10,741} |

Mo response after 2 remindar

reguests {N=8,017}

; Resposded survey { N= 2,7241 E

Mlissing values for MBI-GS and other

guestionnairesrelated for the
analysis =89}

{ N=2,635)

Complete response for all related guestionnaires

\sg

‘% Not working for stroke care{N=71}

{ f= 2,564)

Included in the study

Figure 1. Flow chart of sample selection process. MBI-GS indicates Maslash Burnout inventory General Survey.
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Measurement of Burnout, Depression, and

Quality of Life

Burnout among physicians was measured using the Japanese version
of the Maslach Burnout Inventory General Survey (MBI-GS), a vali-
dated version of the MBI, which is currently considered the gold stan-
dard for measuring burnout.*!! This 16-item questionnaire’ contains
3 subscales that evaluate what are considered the 3 major domains of
burnout: exhaustion, cynicism (depersonalization), and professional
efficacy. Based on the results of previous studies using the MBI-GS,
which reported that a high score on the emotional exhaustion and de-
personalization subscale is an indication of physician burnout,>!'-13
and the findings from a survey of Japanese population,'* an exhaustion
score >4.0 or a cynicism (depersonalization) score >2.6 were selected
as primary criteria for burnout. The criteria for severe burnout status
were an exhaustion score >4.0 and either a cynicism score >2.6 or a
professional efficacy score <4.17. The use of 21 additional criterion
for severe burnout (ie, the use of exhaustion+1 criteria) was adopted
because exhibiting 21 other symptom of burnout besides exhaustion
has been reported to be a more appropriate and reliable indicator of
severe burnout among the general population'® compared with the ap-
proaches used in former studies of physician burnout.

For comparison of the study sample with the general population
of Japanese workers, the MBI-GS scores of the participants were
compared with the MBI-GS scores of 2843 Japanese office workers
and 751 civil servants that one of our investigators had previously
published.'*

Psychological well-being was assessed using the Mental Health
(MH) subscales of the Medical Outcome Study Short Form 36-Item
Health Survey (SF-36), a valid and reliable instrument for measuring
health-related quality of life.'s

Statistical Analysis

Standard descriptive summary statistics were used to determine
whether the participants had not been burned out, had been burned
out, or had been severely burned out at the time of the survey.

Multivariable ordinal logistic regression was used to identify de-
mographic and professional characteristics associated with burnout.
Ordinal logistic regression models are used to estimate relationships
between an ordinal dependent variable and a set of independent vari-
ables. An ordinal variable in this study is a variable that is categorical
and ordered, burnout, and severe burnout.

Forward selection using the Akaike information criterion was used
to select the best predictors. Observations from the missing data in
the survey questionnaire were not incorporated in this study. The in-
teraction (effect modification) between predictors was determined by
evaluating whether the interaction terms were significant. All statisti-
cal analyses were conducted using SAS version 9.3 (SAS Institute
Inc, Cary, NC) and STATA 11 (STATA Corp, College Station, TX)
software, all tests were 2-sided, and all values that had a P value
<0.05 were considered significant.

Results

Burnout Among Japanese Physicians Working in
Stroke Care

Figure 1 shows the process used to select the study partici-
pants. Of a total of 11211 board-certified neurosurgeons
and neurologists practicing in any prefecture excluding the
3 prefectures affected by the Tohoku earthquake (n=469), a

Table 1. Personal Characteristics of Study Sample by Burnout Status (n=2635)
Not Burned Out Mild to Moderately Burned Out Severely Burned Out
n 1562 505 568
Percentage of sample 59.3 19.2 21.6
Male, % 32.0 93.1 90.7
Age,y 48.2 (+9.4) 46.3 (x8.9) 451 (+8.4)
MBI-GS scores '
Exhaustion 2.06 (x0.98) 3.72(x1.12) 4.89 (+0.58)
Cynicism (depersonalization) 1.12 (=0.73) 2.69 (x1.16) 3.77 (x1.23)
Personal accomplishment 4.36 (=1.61) 417 (£1.48) 3.41 (+1.58)
No. of hours slept/night 6.07 (+1.15) 5.88 (+0.94) 5.63 (+0.94)
No. of hours worked/wk 64.3 (x15.7) 66.9 (x16.1) 72.3 (x16.6)
No. of day-offs/wk 1.19 (z:0.64) 1.10 (+0.66) 0.94 (x0.59)
No. of nightshifts/mo 2.62 (x2.80) 3.01 (x2.91) 3.67 (x3.64)
No. of after-hours calls/wk 1.69 (x2.92) 2.14 (x3.15) 2.92 (x3.84)
Percentage of time spent in stroke 44.4 (+25.9) 47.3 (+£26.6) 48.5 (+26.4)
care
No. of t-PA cases/y 2.06 (+3.20) 2.38 (+3.58) 2.68 (+3.86)
No. of patients under care 9.11 (+6.94) 9.81 (+6.65) 10.51 (+6.62)
No. of years of experience 22.6 (+9.28) 20.8 (+8.84) 19.6 (+8.36)
Income (10000 Yen) 1488.0 (418.1) 1446.0 (394.0) 1376.8 (418.7)
(1000 Euro) (+139.0) (+131.5) (+128.5)
Married, % 82.8 83.5 76.6
Children <23 y (%) 67.9 68.5 70.3
Divorced, % 1.86 1.02 2.70
SF-36 MH subscale 49.4 (+7.38) 42.5 (£7.81) 35.63 (9.01)

Values are means (+SDs) or numbers of participants (percentages). 10000 Yen indicates 10000%; MBI-GS, Mastash

Burnout Inventory General Survey; SF-36 MH score, Short Foam 36 mental health subscale score; and t-PA, tissue-type

plasminogen activator.
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Figure 2. A and B, Prevalence of burnout among physicians and nonphysicians. C-F, Association between burnout and working hours,
sleep duration, experience hours, and time spent for stroke scare. Prevalence of burnout was calculated for stroke care physicians
(n=2635), civil servants (n=751), and office workers (n=2843). Percentage of burnout was determined by Maslash Burnout Inventory
General Survey. SF-36 MH indicates Short Foam 36 mental health subscale score.

total of 2564 physicians remained for analysis. At the time 66.3+16.2 hours per week, slept 5.94+1.08 hours per night,
that they completed this survey, the study sample had been in were on duty for 2.91+3.04 nights per month, and received
practice for a mean of 21.7+9.1 years (mean+SD), worked for 2.00+£3.21 after-hours calls per week. Among these 2564
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Table 2. Univariate Ordinal Logistic Regression for Burnout

Predictors 0Odds Ratio 95% Cl PValue
No. of hours slept/night 0.67 0.61-0.73  <0.0001
No. of hours worked/wk 1.02 1.02-1.03  <0.001
No. of day-offs/wk 0.62 0.54-0.70  <0.001
No. of nightshifts/mo 1.09 1.06-1.12  <0.001
No. of after-hours calls/wk 1.10 1.07-113  <0.001
Percentage of time spent in stroke 1.05 1.02-1.08 0.001
care/10% of time

No. of t-PA cases/y 117 1.07-1.26  <0.001
No. of patients under care 1.11 1.06-1.17  <0.001
No. of years of experience 0.97 0.96-0.98 <0.001
Income (10000 Yen) 1.00 1.00-1.00  <0.001
(1000 Euro)

Extra calls/5 calls 1.60 1.40-1.83  <0.001
SF-36 MH Subscale 0.86 0.85-0.87  <0.001
Married, % 0.77 0.64-0.94 0.008
Children <23y (%) 1.09 0.92-1.29 0.345
Divorced, % 1.20 0.68-2.13 0.529

Odds ratios were obtained from ordinal logistic regression analysis. 1 million
Yen indicates 12000 US$; % time for spent stroke, % time for stroke care/10%
incremental of time; experience year, experience years/10 incremental years
(experience years were approximately proportional to age, and age was omitted
for the adjustment); hours worked, hours worked/10 incremental hours; income,
income/1 million Yen; number of extra calls, number of extra calls after hours/5
incremental calls/wk; number of holidays, number of holidays/wk; number of
nightshifts, number of nightshifts/mo; number of patients, number of patients in
charge/10 incremental patients; number of {-PA cases, number of t-PA cases/5
incremental cases/y; SF-36 MH score, Short Foam 36 mental health subscale
score; sleep time, sleep duration/d; and t-PA, tissue-type plasminogen activator.

physicians, 1525 (59.4%) were used at 578 teaching hospitals
or CSC that were participating in a survey of CSC as part of
the J-ASPECT study group. Because 3757 physicians were
working at institutes participating in the J-ASPECT study in
March 2011, the average response rate among active stroke
care center physicians was estimated at 40.6%. Other relevant
personal characteristics about the study sample are summa-
rized in Table 1.

To investigate the possibility of selection bias, we checked
the address of responders and nonresponders. The response
rate was not statistically different in all 44 prefectures in this
analysis (P=0.683). We also found no significant differences
for age, sex, and specialty (neurologist versus neurosurgeon),
burnout rate, workload per week, sleep duration per day, num-
ber of day-offs, and number of patients under care among
early responders compared with late responders.

Review of the participants’ MBI-GI scores indicates that
41.1% (n=1055) of the study sample was burned out and 21.8%
(n=560) was severely burned out at the time of the survey
(Figure 2A). Consideration of the MBI-GS scores of 2843 office
workers and 751 civil servants indicates that the prevalence
of burnout and severe burnout among stroke care physicians
(41.1% and 21.8%, respectively) is significantly higher than that
among civil servants (28.8%, P<0.001 and 17.8%, P=0.0268,
respectively) and office workers (27.1%, P<0.001 and 12.2%,
P=0.004, respectively).

Relationship Between Burnout and Workloead, Sleep
Duration, Work Experience, and Time Spent for
Stroke Care and Other Significant Predictors
Analysis of the scores indicated that the number of hours
worked per week and time spent in stroke care are positively
associated with the severity of burnout (Figure 2B and 2C). In
contrast, data analysis also indicates that sleep duration, years
of experience, and SF-36 MH are inversely associated with
burnout (Figure 2D-2F).

Thus, the study results indicate that a relatively greater
workload per week, shorter sleep duration per night, less work
experience, and low quality in mental health are all associated
with increased prevalence of burnout and burnout severity.

To confirm this trend, we conducted univariate ordinal
regression analysis (Table 2). The odds ratio (OR) for burnout
was found to increase by =2% per additional working hour
by the every increase of hours worked (OR=1.02; 95% confi-
dence interval [CI], 1.02-1.03; P<0.001). In contrast, burnout
increased as the number of hours slept per night decreased
(OR=0.67; 95% CI, 0.61-0.73; P<0.001). Likewise, the OR of
burnout was found to be inversely associated with number of
years of experience (OR=0.96; 95% (I, 0.96-0.98; P<0.001).
The trend of increasing prevalence of burnout with an increas-
ing proportion worked for stroke care is significant (OR=1.05;
95% CI, 1.02-1.08; P=0.001). Low SF-36 MH was also sig-
nificantly associated with burnout (OR=0.86; 95% CI, 0.85-
0.87; P<0.001)

Table 3 shows the predictors that remained in the final
prediction model for burnout after performing forward selec-
tion. These predictors were number of hours worked per
week, number of hours slept per night, number of day-offs
per week, number of after-hours calls per week, number of
years of experience, and number of patients under care and
income (model 1). For neurosurgeons, the number of tissue-
type plasminogen activator cases treated per year was also
found to increase the risk of burnout by 17% (OR=1.17; 95%
CI, 1.03-1.33; P=0.018; model 2). Including SF-36 MH gives
a similar result (model 3). The factors associated with burnout
are similar between all stroke providers and the subgroup of
stroke providers that are neurosurgeons.

Neither combination of interaction terms among best pre-
dictor variables was significant. Predicted probabilities of
burnout based on sleep duration, workload, and SF-36 MH
adjusted for other significant predictors in multivariable ordi-
nal logistic regression are shown in Figure 3.

Institutional Background, Quality of Care, and
Burnout

The association of physicians working in teaching hospitals
or CSC between the structure aspects of stroke care centers
and burnout was investigated. After adjusting by age, working
hours, and sleeping hours, those who were in the institutions
for thrombolysis therapy certified by Japanese stroke society
were slightly increased the risk of burnout. However, those
who were in the institutes for hyperacute stroke care certified
by government tended to be less burnout (Table 4). Number of
beds, existence of stroke care unit, existence of 24-hour MR/
computed tomography, mean values of death rate within 24
hours, mean values of death rate within 30 days, and mean
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Table 3. Best Predictors in Multivariable Ordinal Logistic Regression for Burnout

Model 1 Model 2 Model 3
Predictors OR PValue 95% Cl OR PValue 95% Cl OR PValue 95% Cl
Hours slept/d 0.80 <0.001 0.73-0.89 0.84 0.019 0.72-0.97 0.84 0.002 0.75-0.94
Day-offs/wk 0.83 0.012 0.71-0.96 0.65 <0.001 0.52-0.82 Not selected e .
Hours 1.12 <0.001 1.05-1.18 117 <0.001 1.07-1.28 1.08 0.023 1.01-1.15
worked/10 h
Experience 0.90 0.051 0.81-1.00 0.96 0.021 0.93-0.99 Not selected
years/10y
Income/1 million 0.97 0.002 0.94-0.99 0.96 0.021 0.93-0.99 0.98 0.036 0.95-1.00
Yen
Patients in 1.08 0.004 1.03-1.14 Not selected 1.08 0.013 1.02-1.15
charge (n)
Extra calls/5 1.26 0.001 1.10-1.45 1.24 0.021 1.03-1.50 Not selected
calls
No. of Not selected 0.90 0.011 0.83-0.98 Not selected
operations
No. of t-PA Not selected 1.17 0.018 1.03-1.33 Not selected
cases
SF-36 MH Score Not inciuded Not selected 0.86 <0.001 0.85-0.87

Cl indicates confidence interval; OR, odds ratio; SF-36 MH score, Short Foam 36 mental health subscale score; and t-PA, tissue-type plasminogen activator.
Model 1: Significant predictors in Table 2 were considered potential predictors. Forward selection with Akaike information criterion was conducted to select the best

prediction model.

Model 2: Analyzed for neurosurgeon only (n=1673). Predictors specific for surgeons, number of operation, number of emergency operation, and number of operation

for stroke were included.
Model 3: SF-36 MH score was included in model 1.

values of modified Rankin scale at 30 days were not associ-
ated with burnout. We also investigated the process measures,
discharge with antithrombotic therapy, discharge with anti-
coagulation therapy for patients with atrial fibrillation, and
discharge with thrombolytic therapy (tissue-type plasminogen
activator) and antithrombotic therapy by the end of hospital
day 2. They were not significantly associated with burnout.

Discussion

This nation-wide survey of Japanese physicians working in
stroke care revealed that this population experiences burnout
at a rate considerably higher than that of the general popula-
tion of Japanese workers. We also demonstrated that longer
working hours, short sleep duration, relatively little experi-
ence, and low mental quality of life are associated with physi-
cian burnout.

The primary hypothesis examined in this study is that the
most important risk factor for burnout among physicians
working in stroke care is heavy workload, more specifically
working an excessive number of hours per week. Whereas the
mean number of hours worked per week by the study sample
was 66.3 hours, those by the general Japanese population
was 45.8 hours in 2010." These findings accord with previ-
ous research for general population demonstrating that work-
ing an excessive number of hours is a risk factor for burnout!
and fatigue.'® The study participants work considerably more
hours per week, and they are at greater risk of burnout.

Although this association between high rates of burnout and
long working hours accords with a study of US physicians?
and US surgeons,*? neither of these studies investigated the
factors quantitatively. Other previous studies focused on the

prevalence of burnout itself or the psychosocial background of
the participants and did not discuss this point.}*-?!

The results of the present study also may indicate that
sleep duration is associated with burnout. One prospective
study reported that insomnia increased emotional exhaustion
3-fold.?? In 1 prospective observational study, <6-hour sleep
caused the risk of clinical burnout.”® These support our find-
ing, and less sleep is the potential risk factors for burnout.
Among physicians, working long hours in addition to taking
frequent after-hours calls may decrease sleep duration, cause
sleep fragmentation, and increase the risk of burnout. Thus,
sleep duration is another important and potential modifiable
factor to consider in the prevention of burnout.

Furthermore, interventions aimed at reducing working
hours and increasing sleep duration have been found to reduce
the prevalence of burnout among physicians. Restriction of
working hours in medical residency reduced the mean working
hours of 7.5 hours and reduced burnout from 74% to 56%.%
One intervention that limited the number of hours increases
sleep duration and reduces medical errors by >50%.% All the
findings may indicate that we should start the study whether
the reduction of working hours and increase of sleep reduce
the burnout among physicians in stroke care.

In addition, the burden of being responsible for emergency
admission may have been associated with feelings of being
overwhelmed,?® and physicians working in emergency medi-
cine have been found to experience the highest rate of burn-
out among all US physicians.? This is compatible with our
study sample that tissue-type plasminogen activator cases,
which are urgent, are associated with burnout for neurosur-
geons. From the analysis of backgrounds of institutes, the
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Figure 3. A-C, Relationship between prevalence of burnout and workload, sleep duration, and work experience predicted by multivariable
ordinal logistic regression model. Marginal effect was estimated by margin command and plotied by marginsplot command by STATA
software adjusted for the predictor in model 3 of Table 3. Cl indicates confidence interval; and SF-36 MH score, Short Foam 36 mental

health subscale score.

officially credited institutes for thrombolysis therapy are
associated with slightly increased the risk of burnout. But,
simultaneously, the official credited centers for hyperacute
stroke care centers that satisfied the criteria of CSC by Joint
Commissions reduced the risk of stroke care =21%. This
result might suggest that sufficient staffing can reduce burn-
out, even in intensive care situations.

This study had several strengths that contributed to the
reliability and validity of the findings. First, it was the first
large study to show an association between physician burnout
and workload in Asian countries. Because the rate of burnout
among the physicians in this study was found to be similar
to that among physicians in western countries,>**? burnout
seems to be a common phenomenon among physicians in both
the east and the west.

Second, this study examined a sufficiently large sample of
physicians with a homogenous training and practice back-
ground and varying workloads. In contrast, most previous
studies were conducted in a single center using a sample size
insufficiently large to identify an association between burnout
and workload,”* with even studies using a relatively large
sample identifying no association.”’ However, these findings

may be attributed to the fact that all of the participants in these
studies worked relatively long hours, preventing comparison
of the effect of workload among them.

Third, to the best of our knowledge, this study is the first
study that demonstrated the close association between burnout
and low quality of life assessed by SF-36 MH. Klersy et al*!
reported that lower physical score of SF-36 was associated
with emotional exhaustion among Italian healthcare providers
of dialysis but no association with SF-36 MH. The population

Table 4. Best Predictors in Multivariable Logistic Regression
for Burnout From Institutional Backgrounds

Predictors Odds Ratio PValue 95% Confidence Interval
Hyperacute stroke care centers  0.79 0.089 0.61-1.04
Certified institutions for 1.08 0.037 1.08-1.16
thrombolysis therapy

No. of experience years 0.73 <0.001 0.64-0.84

No. of hours slept/night 0.78 <0.001 0.68-0.88

No. of hours worked/wk 1.1 0.015 1.02-1.21

Forward section with Akaike information criterion was conducted to select
the best prediction model.
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was considerably different from ours because the burnout
rate of Italian health workers was not different from [talian
citizens. Also, high burnout rate among Japanese physicians
working in stroke care enabled us to reveal the association
between burnout and low quality of life.

Finally, this study demonstrated that the risk of burnout is
inversely associated with the number of years of experience
as had several previous studies.?® This phenomenon is likely
because of the fact that promotion to an administrative posi-
tion after acquiring a certain number of years of experience
leads to a decreased clinical workload. It may also reflect
a selection bias in those who are more severely burned out
quit practice earlier in their carrier. Recent studies suggest
that burnout may influence quality of care and lead to early
retirement.>

In addition, we found some association between burnout
and those who in the institutions credited for hyperacute
stroke care by Japanese government, which satisfied the
components of CSC by the Joint Commissions. This may
suggest that the centralization of stroke care in CSC helps to
reduce burnout among stroke care. However, the sample size
is limited for 59.4% responders and further study is needed
for this issues.

Despite these strengths, this study also faced several limita-
tions. First, this study used a cross-sectional design and was
thus unable to determine the existence of any direct causal
relationships. For example, we demonstrated a cross-sectional
association between SF-36 MH scores of the physicians and
burnout. Our analysis showed that SF-36 MH is a significant
explanatory variable in ordinal logistic regression. However,
linear regression analysis showed that the existence of burn-
out is a significant predictor for low SF-36 MH after adjust-
ment of age, hours slept, and hours worked (data not shown).
Thus, we need a prospective cohort study to determine the
causality between burnout and potential risk factors in this
study. Second, the percentage of female physicians examined
in this study was smaller than that of the general population
of female physicians in Japan, which was 18.9% of all physi-
cians in 2010.22 Therefore, the findings may not be generaliz-
able to female physicians. Third, selection bias may have been
a significant limitation because physicians who were burned
out may have been more or less likely to complete the survey.
‘We cannot comment on how it might influence the generaliz-
ability of these observations. We found no significant differ-
ence in backgrounds, burnout rate, and workload among early
responders compared with late responders using the standard
procedure for examining the existence of selection bias, as
described by Shanafelt et al.? Direct comparison of responders
and nonresponders could not be performed as the survey was
anonymous.

In conclusion, the results of this study suggest that burn-
out is highly prevalent among Japanese physicians working
in stroke care. The risk factors for burnout seem to be rela-
tively fewer years of work experience, longer working hours
per week, and shorter sleep duration per night. Additional pro-
spective research is now needed to assist in the development
of interventions to address this pressing problem.
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1.Do you have a part-time job besides a full-time job?

o No

o0 Yes

2.0n average, how long do you work in a week?

(Check the appropriate box.)

o Less than 40 hours

o 40 to 49 hours

o 50 to 59 hours

0 60 to 69 hours

o 70 to 79 hours

o 80 to 100 hours

o More than 100 hours

3.How many times did you work night-duty last month?

Times of night duty times per month

4 How many times were you called out at night? Please fill in the number of calls in

each day of the last week.
Seven Six Five Four Three Two
days days days days days days | Yesterday
ago ago ago ago ago ago

5.0n average, how many holidays do you have in a week? Please check the most

appropriate number.

o None

o One
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o Two
o Three

o Four or more

6. On average, how many hours of sleep per day do you get at night during weekday?
Please fill in the sleep hours and minutes. This time may be different from the time in

which you are in bed.

hours minutes per day

7. On average, how many hours of sleep per day do you get at night during weekend?
Please fill in the sleep hours and minutes. This time may be different from the time in

which you are in bed.

hours minutes per day

8. On average, what percentage in a week do you spend as a non-medical care such as

research or education? Please check the most appropriate box.

o None

o One to 10%
o 11 to 20%
0 21 to 30%
o 31 to 50%

0 51% or more

9. On average, what percentage in a week do you spend as a medical care for stroke

patients? Please check the most appropriate box.
o None

0 One to 24%
o 25 to 49%
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o 50 to 74%
o 75 to 100%

10. On average, how many patients do you have in charge? Please check the most

appropriate box

o None

o One to four patients
o Five to Nine patients
D 10 to 14 patients

0 15 to 19 patients

o 20 or more patients

11.For patients who occurred a stroke within three hours, how many did you treat as a

t-PA last year? Please choose the most appropriate number.

o None

o One to four patients
o Five to Nine patients
o 10 to 14 patients

o 15 to 19 patients

0 20 or more patients

Please answer from number 12 to 14 only if you perform surgical treatments including

intravascular interventions; otherwise, skip to question 15.

12. How many neurosurgical operations did you perform including intravascular

interventions last year? Please choose the most appropriate number.

o None

o One t039 patients
o 40 to 79 patients

0 80 to 99 patients

o 100 to 119 patients

0 120 or more patients
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13. How many CDV operations did you perform including intravascular interventions

last year? Please choose the most appropriate number.

o None

o One to 24 patients
o 25 to 49 patients
0 50 to 74 patients
o 75 to 99 patients

o 100 or more patients

14.How many emergency operations with CDV did you perform including intravascular

interventions last year? Please choose the most appropriate number.

o None

0 One to 24 patients
o 25 to 49 patients
o 50 to 74 patients
a 75 to 99 patients

o 100 or more patients

15.How many years are you in practice? Please choose the appropriate number

o Less than 10 years
0 10 to 19 years

o 20 to 29 patients

o 30 to 39 patients

o 40 or more years

16.What is your specialty? Please choose the appropriate box
o Neurosurgery

o Neurology

0 Emergency medicine

o Rehabilitation
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o Radiology

17.What are your Board Certifications? Please check all appropriate boxes.

o Japan Neurosurgical Society Certified Neurosurgeon

0 Societas Neurologica Japonica certified Neurologists

o Japanese Associations for Acute Medicine certified Acute Care Physician
o Japan Stroke Society certified Stroke Physician

o Japanese Society for Neuroendvascular Therapy certified Physician

18.How much is your annual income? Please choose the appropriate number

0 Less than 5,000,000 yen

o 5,000,000 to 9,990,000 yen

o 10,000,000 to 14,990,000 yen
o 15,000,000 to 19,990,000 yen
o 20,000,000 or more yen

19.What is your relationship status? Please choose the appropriate box
o Single
o Divorced

o Widowed or widower

o Married

20.If you choose “Married” in question 19, please answer the following question.

Does your spouse work outside of home?

o No

o Yes

If you choose “Yes” in question 20, please answer the following question.
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21.What kind of professional field does your spouse work? Please check the box below.
0 Medical doctor

0 Other health care professionals

o Other

22.Do you have any children under 22 years old? Please check the box below.

o No

O Yes
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