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Appendix Figure 1 Association between burnout and working hours, sleep time and experience hours.
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Objectives

Poor outcomes among out of working-hour admitted stroke patients have been reported.
However. few studics considered casc severities that are i as a major We
examined relationships between hospital ion hours and di at disch with
the impact of case severitics nation-widely.
Methods

We analyzed 35.685 acute stroke patients admitted to 262 hospilals between April 2010 and
May 2011 duc to ischemic stroke (IS). intracercbral hemorrhage (ICH) or subarachnoid hemorrhage
(SAH). We classified paticnts” prcsem'luon l\ours as (l) working-hour. (2) off-hour and (3) midnight.
The outcome measure was (he scored by modil Rankin Scale (nRS)
at di We d two | logistic models to cstimate the effect of
hospital presentation hours: onc adjusted effects of age. sex. comorbiditics and number of beds: another
adjusted the cffect of consciousness levels at hospital presentation in addition to these factors.
Results

P of severe ili at among out of working-hour
presented patients (22.8%. 27.2% and 28.2% for working-hour. off-hour and midnight: p<0.001). These
tendencics  significantly remained in (he bivariate and multivariatc models without adjusting
consciousness levels (adjusted OR. 1.23: 95% CI. 1.17-1.30 for off-hour and adjusted OR. 1.45, 95%
CI. 1.33-1.58 for midnight compared to working hour). However, cffects of off-hour or midnight
presentations were canceled out by adjusting consciousness levels at hospital presentation (p=0.067 for
off-hour and p=0.831 for midnight). When stratificd (o cach stroke subtype. they denoted the same

ERSEE F1EESE trend.
Conclusion
Consciousness levels at hospital presentations had significant impacts on relationships between
hospital p ion hours and at disct
&8 HE
R H=R

« BXR/ZERBEMIZELNEPEEL,
TH/ZHEERRNICRERLEEEICHELT
FIMALDENENSEITHE

Weekends: A Dangerous Time for Having a Stroke?

TABLE 2. Outcome Measures and Weekend Effect

» Off-hour Admission and In-Hospital Stroke Case Fatality in
the Get With The Guidelines-Stroke Program
(Stroke.2009; 40:569-576.)

Assoiations of Physician Volume and Weekend Admissions
With ischemic Stroke Outcome in Taiwan

(Med Care 2009;47 1018-1025.)
¢ Influence of Weekend Hospital Admission on Short-Term

Mortality After Intracerebral Hemorrhage
(Stroke.2009;40:2387-2392.)

.

Weekd Weekend )
Ad,.‘if;sijﬁs, Ad;;s?:ns, Weekend Effect « Effect of Weekend Compared With Weekday Stroke

Outcomes n=20047 (%) n=6629 (%) OR (95% CI) Admission on Thrombolytic Use, In-Hospital Mortality,

" Discharge Disposition, Hospital Charges, and Length of
Discharge to pl 9777 (48. 2972 (44.8)  0.85(0.80-0.90 ! . o : ,
m'sfes?éiﬁce place e e ¢ ) Stay in the Nationwide Inpatient Sample Database, 2002
Mortality at 7 days 1476 (7.4) 563(8.5)  1.17 (1.06-1.29) to 2097 ) (Stroke. 2010;41:2323-2328.)
Mortality at 3077 (15.3) 1088 (164)  1.08 (1.004-1.17) « Association between weekend hospital presentation and
discharge stroke fatality. (Neurology 2010 Nov 2;75(18):1589-1596. )

Saposnik et al. Stroke. 2007;38:1211-1215.
T= Purpose

« NEDOBREZRHE -BEHETIMLOERIC
DNWC, RBEAFCTHHILEZLNDEFEEEE
FELTVDETHRIT DA

(BTHETHVLLATVDRRET —2RX—X [
E. EEEDORENEENTLVELY)

s BEREEZRELEETHEOHERLT —B:
5ARMDIE 2R D positive, 3 HinegativeZi B R,
study subject’5,000% B 2 HETHRITIER

(Fang J, Saposniki> . Neurology 2010)
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Methods

& RIE: I-ASPECT studyB IR HN52629& 6%
F—4#4 : DPC/PDPS data

H#if: 2010£4 1A ~201143A31H

WRES  ElEBZED(S), VERETHIm(SAH), 3E
SMEMTEZERNMEM(CH) (cD-100—RE AL THE)

MR RE: 35,685 A (HRMERA~BRRARLI=53,170AD
56 ERICREBEOEH>T-HD)

Study Variables

s FETIMNIL
;BB modified Rankin Scale 5-6  (BEEESHTITmRS 6. 4-6)
¢ EREAZHL

SRR (B e A S HH)
F'i)$ B2 EBHN (R ERTEEL T2 EEF
B
BRSO  (CERESEZERBSERUNADOET)
FETR (22:00-6:00)
SEHR (18< & <35, 3558<100(X54E 48, 100<), TE R,

BHERE, SIME, HRAE. SIEMAEARMSR L EXEE
FERALTER).

§53 R #1(<100. 100< & <200, 200< & <500, 500<)
ABRBEFE L L : Japan Coma Scale (0,147,247, 34F)

BEIOXS A

0:00

22:00 e, midnight

Off-hour,

Pt h e
Working-hour*®

Saturdays, Sundays, National holidays and
the Year-end and New year holidayst
* Working-hour was defined as working-hours professed by each hospital on consultation day

Monday to Friday

{from Monday to Friday except for national holiday).
t The Year-end and New year holidays are from 29th, December to 3rd,January

Statistical Analysis
* Hierarchical logistic regression
(primary level: fES%. 2nd level:{# A)
- FHZEEEIN vs. FRES
o FHEREEA vs. BK
c BEREEOEEERALHDIZI. ZODETFLER::
ETIVLER. . HERE. REREEHRE
ETIL2:ILITICSHEAR

ETIICRIRIEBES LT I LB FEERE
ETI2TCARBOEELANILOSZEE RS

Table 1 Patient demographics and clinical characteristics

Total population (n=35,685)
Hospital presentation hours w?,'tgl'_g' off-hour o midnight P
Patient Numbers (n) (15,084) (16.908) (3.693)

Male (%) 54.7 528 0.001 54.6 0.957
Age mean (SD) 724(133) 71.8(135) <0.001 68.3(14.3) <0.001
Comorbidity (%)

Hypertension 74.8 712 <0.001 778 <0.001

Diabetes mellitus 249 238 0015 242 0.329

Hyperlipidemia 295 26.5 <0.001 26.1 <0.001
Smoking history (n=30,179) (%) 300 283 0.001 313 0.191
Japan Coma Scale (%)

zero 384 321 <0.001 292 <0.001

1-digit code 377 376 339

2-digit code 124 14.6 157

3-digit code 116 15.8 213
Ambulance (%) 69.9 <0.001 814 <0.001

& £

EEDERE (Table2)

Table 3 Crude primary outcomes

Presentation

Subtype Hours Admission,n  mRS 5-6,n (%) crude OR(95%CI) p
Whole Working-hour 15,084 3434 (22.8) reference -
population  Off-hour 16.908 4,597 (27.2) 1.24 (1.18-1.31) <0.001
Midnitht 3,693 1,042 (28.2) 1.30 (1.19-1.41)  <0.001
1S Working-hour 8,275 1,659 (17.9) reference -
Off-hour 9,630 2,039 (21.2) 1.21 (1.13-1.31)  <0.001
Midnitht 1,853 355 (19.2) 1.06 (0.93-1.21)  0.361
SAH Working-hour 1,407 499 (35.5) reference -
Off-hour 1,886 733 (38.9) 1.14 (0.99-1.32) 0.077
Midnitht 606 240 (39.6) 1.18 (0.97-1.44)  0.105
ICH Working-hour 4,436 1,293 (29.2) reference -
Off-hour 5,434 1,842 (33.9) 1.24 (1.13-1.35)  <0.001
Midnight 1,241 449 (36.2) 1.38 (1.20-1.58)  <0.001
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Figurel Effects of hospital presentation hours on primary outcomes (mRS5-6)
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dt#EE 91,742 5,497, 549 1,304 7,731 16,002 14, 896 14,717 18,617
£ 10, 304 1,368, 167 327 1,982 4,103 3,855 3,794 4,801
5F 15, 651 1,324, 622 328 2,063 4,269 3,97 3,853 4,885
=g 7,556 2,331,007 549 3,043 6, 299 5, 847 5,785 7,309
FE 11,889 1,084,114 275 1,836 3,799 3,532 3,412 4,331
iz 9,315 1, 165, 693 296 1,903 3,938 3,624 3,490 4,421
EE 13,553 2,017,074 494 2,985 6,177 5,703 5, 558 7,035
T 5,987 2,954, 826 696 3,833 7,934 7,365 7,385 9,329
A 6,199 1,993, 060 468 2,578 5,337 4,948 4,950 6, 246
BB 6,150 1,998, 052 475 2,731 5, 662 5,228 5177 6,548
BE 3,637 7,162, 670 1,602 7,959 16,473 15, 568 16, 068 20, 258
FE 5173 6,122, 348 1,388 7,208 14,919 14, 060 14, 369 18, 141
3 2, 456 13,001,774 2,929 - 14,849 30,734 28,794 28, 985 36, 536
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= 5,127 7,347,989 1, 659 8,271 17,120 16, 091 16, 336 20,614
=5 5,799 1, 843, 066 438 2,531 5,239 4, 886 4,817 6,101
HE 3,818 1,397,191 322 1,681 3,479 3,235 3,226 4,073
D 4,506 2,597, 625 611 3,385 7,006 6, 549 6, 5607 8,233
KBR 1,894 8, 756, 423 1,981 10, 421 21,569 20, 447 20,733 26, 203
EE 8,313 5,571,586 1,288 7,154 14, 807 13,879 13, 849 17,510
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EIE/IE 4,652 992, 633 243 1,528 3,163 2,941 2, 864 3,631
B 3,411 579, 823 146 909 1,881 1,729 1,667 2,1
BR 6,703 717, 693 188 1,244 2,576 2,357 2,246 2, 851
i 6, 959 1,928, 890 470 2,785 5,764 5,339 5,202 6,592
58 8,521 2,825, 633 676 3,882 8,035 7,433 7,329 9, 267
wa 6, 466 1, 448, 805 363 2, 306 4,773 4,425 4,292 5,443
et 4,034 778, 586 194 1,231 2,549 2,355 2,282 2,893
&N 2,139 980, 221 241 1,489 3,082 2,836 2,760 3,498
il 6,033 1,422, 494 351 2,196 4,545 4,194 4,076 5,163
E=%1 6, 901 758, 347 194 1,276 2,642 2,430 2,332 2,958
tamE 4,925 5,034,328 1,178 6,443 13.335 12,423 12,337 15, 569
R 2,413 849,518 208 1,234 2,554 2, 356 2,288 2,893
Rig 5,314 1,419, 251 350 2,158 4,467 4,134 4,015 5,082
REAR 1,236 1, 805, 852 449 2,141 5,672 5,225 5,044 6, 387
PN 6,223 1,189, 621 296 1,837 3,802 3,513 3, 404 4,315
= 7,312 1,131,002 279 1,705 3,628 3,268 3,175 4,021
ERS 9, 687 1,698, 626 428 2,672 5,530 5,096 4,902 6,210
bk 2, 850 1,384,780 313 1, 465 3,032 2,816 2,823 3,547
Hit 387,210 127,080, 929 29,785 165, 787 343,135 319,902 318, 153 402, 152
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el hiiH . hoi—ElE
RER Bas frane | fos—~y | TR T ogmem | vos—ne ~Y
dtiEE 8,001.0 5,765.1 16.5 2,219. 4 72.3% 0.2%
EH 2,051. 4 1,451.7 1.2 598. 4 70. 8% 0.1%
a5F 2.134.6 1,329.0 2.2 803. 4 62. 4% 0.1%
B 3,149. 4 2,515.7 0.0 633.7 79. 9% 0.0%
oN::] 1,899.6 477.3 0.0 1,422.3 25. 1% 0.0%
1151 1,969.0 1,497.3 0.0 471.17 76. 0% 0. 0%
E=1= 3,088.7 1.890.8 0.0 1,197.9 61.2% 0.0%
E3 3,966.8 3,205.0 158.1 603.7 84.8% 4.0%
HAR 2,668 4 2,306.0 60.5 301.9 88. 7% 2. 3%
B’E 2,826.2 2.564.9 0.0 261.3 90. 8% 0.0%
BE 8,236.3 8,011.8 8.6 215.9 97. 4% 0. 1%
FIE 7,459.3 6,723.0 66.8 669.5 91.0% 0. 9%
L3 15,367.0 15,299. 9 0.0 67.0 99. 6% 0. 0%
wEN 10, 466. 3 10, 402.2 0.0 64.1 99. 4% 0.0%
B 3,781.6 2,687.1 7.7 1,086.9 71.3% 0.2%
=] 1,700.3 1,669.0 0.0 31.3 98. 2% 0. 0%
ESyH 1,661.9 1,342.3 4.4 315.2 81.0% 0.3%
=mH 1,225.0 971.8 0.0 253.2 79.3% 0.0%
I 1,289.6 972.8 82.1 234.6 81. 8% 6. 4%
EH 3.463.8 3,172.9 14.2 276.7 92.0% 0. 4%
[i5:2=8 2.934.1 2,587.7 36.2 310.2 89. 4% 1.2%
A 5,240.2 4,640.8 23.8 575.5 89. 0% 0. 5%
50 8.559.9 8,418.0 2.9 139.0 98. 4% 0.0%
= 2,619.7 1,942, 9 0.0 676.8 74.2% 0.0%
HE 1.739.3 1,490.1 0.0 249.2 85. 7% 0.0%
HER 3,503.0 2,961.3 0.7 540.9 84, 6%, 0.0%
PN 10,784.3 10, 750. 4 0.0 34.0 99.7% 0.0%
2E 7.403.6 6,887 4 15.3 500.9 93.2% 0.2%
=R 1,912. 4 1,803.2 0.0 109.3 94. 3% 0.0%
Fogub 1,681.7 1,232.3 14.3 335.1 78. 8% 0. 9%
j=3: 14 940.6 801.0 14.4 125.2 86. 7% 1.5%
518 1,287.9 904.0 0.0 383.9 70. 2% 0. 0%
[afiH] 2,881.9 2,088.4 ) 1.0 792.6 72.5% 0.0%
7= 4,017.6 3,450.3 26.4 541.0 86. 5% 0.7%
1] m] 2,386.3 1,779.0 0.0 607.3 74. 6% 0.0%
Fr:3= 1,274.3 1,070.0 0.3 204. 1 84. 0% 0. 0%
&N 1,541.2 1,426.9 0.0 114.3 92. 6% 0. 0%
ZiR 2,212.5 1,624.3 9.7 638.5 71.9% 0. 4%
=5 1,320.9 793.8 35.9 491.3 62. 8% 2.7%
B 6,667.3 6,452.8 13.7 200.9 97.0% 0.2%
=E 1,271.0 1,026.9 0.0 250. 1 80. 4% 0.0%
R 2,233.4 1,684.1 0.0 549.3 75. 4% 0. 0%
RER 2,836.1 1,576.8 163.7 1,095. 6 61. 4% 5. 8%
P 1.901.0 860. 6 96.4 944.0 50. 3% 5.1%
B 1.764.0 832.4 0.0 931.6 47.2% 0.0%
BRS 2.765.1 1,214.8 0.0 1,550.2 43, 9% 0. 0%
R 1,516. 1 1,180.9 0.0 335.2 77.9% 0.0%
2HF 171,567.7 145,736. 8 877.0 24,953.9 85. 5% 0.5%
R {E 81.0% 0.0%
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Sl b 55— A AUEEHE |~y BREE
S s FOB—A—|Fo8—~Y| BFEAY SEEFER |FO2—h— ~Y

b 8,001.0 5,765. 1 16.5 1,562.3 2.9 6542 91.8% 0.2% 19.6% 21.3% 70. 5%
Hik 2.051.4 1,480.5 1.2 410.3 12.4 147.0 92. 8% 0.1% 20. 6% 22.2% 74.2%
HF 2,134.6 1,331.2 15.7 247.0 261.1 279.6 86. 9% 0.7% 23.8% 27.4% 64. 5%
i 3,149.4 2,524.2 0.0 95.6 66. 1 463.5 85. 3% 0.0% 5.1% 6.0% 25.9%
A 1,899. 6 471.3 0.0 667.4 187.8 567. 1 70. 1% 0.0% 45.0% 64. 2% 60. 1%
LT 1,969.0 1,497.3 0.0 290. 4 90.4 90.9 95. 4% 0.0% 19.3% 20.3% 80.7%
B 3,088.7 1,890.8 0.0 523.3 439.3 235.2 92. 4% 0. 0% 31.2% 33.7% 80. 4%
K 3.966.8 3,455.4 7.7 374.0 42.9 16.7 99. 6% 2.0% 10.5% 10. 6% 96.2%
L7ZS 2,668.4 2,323.0 58.8 266.8 14.1 57 99. 8% 2.2% 10. 5% 10.5% 98.0%
BE 2,826.2 2,564.9 0.0 259. 3 0.0 2.1 99. 9% 0.0% 9.2% 9.2% 99. 2%
BE 8,236.3 8,040.9 4.1 191.3 0.0 0.0 100. 0% 0.1% 2.3% 2.3% 100. 0%
FE 7.459.3 6,726.7 66.8 612.8 0.2 52.8 99. 3% 0.9% 8. 2% 8.3% 92. 1%
B 15,367.0 |  15.299.9 0.0 25.8 0.0 41.2 99. 7% 0.0% 0.2% 0.2% 38.5%
wEN 10,466.3 | 10,422, 1 0.0 44.2 0.0 0.0 100. 0% 0.0% 0. 4% 0.4% 100. 0%
iR 3.781.6 2,687.9 7.1 141.2 48.2 896.7 76. 3% 0.2% 5. 0% 6. 6% 17.4%
= 1,700.3 1,670.7 0.0 0.1 21.2 2.3 99. 9% 0.0% 1.6% 1.6% 92.2%
ksl 1,661.9 1,342.7 4.4 0.0 94.4 220.3 86.7% 0.3% 5. 7% 6.5% 30. 0%
(E 1,225.0 987.2 0.0 0.7 208.9 28.2 97.7% 0. 0% 17.1% 17.5% 88.2%
1L 1,280.6 976.7 82.1 230.8 0.0 0.0 100. 0% 6. 4% 17.9% 17.9% 100. 0%
EF 3,463.8 3,173.7 14.2 184.2 8.6 83.1 97.6% 0. 4% 5. 6% 5.7% 69. 9%
3] 2,934.1 2,610.1 17.4 205. 1 41.6 60.0 98.0% 0. 6% 8. 4% 8. 6% 80. 4%
5363 5,240.2 4,686.7 12.7 504.7 36.0 0.0 100. 0% 0.2% 10.3% 10.3% 100. 0%
FH0 8,559.9 8,423.8 9.6 109. 8 13.0 3.7 100. 0% 0.1% 1.4% 1.4% 97. 1%
=% 2,619.7 1,942.9 0.0 387.6 79.1 210.0 92.0% 0.0% 17.8% 19. 4% 69. 0%
b3 1,739.3 1,491.7 0.0 136.2 97.8 13.6 99. 2% 0.0% 13.5% 13.6% 94. 5%
¢ 3,503.0 3,037.2 17.6 M1.5 12.1 18.6 99. 5% 0.5% 12.3% 12.3% 95. 9%
KIR 10.784.3 |  10,766.8 0.0 1.5 0.0 0.0 100. 0% 0.0% 0.2% 0.2% 100. 0%
BE 7.403.6 6,888.9 17.1 362.6 21.0 114.1 98.5% 0.2% 5.2% 5.3% 77.1%
EJ: 1,912.4 1,809. 1 0.0 31.3 61.3 10.7 99. 4% 0. 0% 4.8% 4.9% 89. 7%
AT 1,581.7 1,232.3 14.3 158.2 85.0 92.0 94. 2% 0.9% 15. 4% 16.3% 72.6%
B 940. 6 801.0 14.4 19.6 64.9 40.8 95. 7% 1.5% 9.0% 9.4% 67.4%
BiR 1,287.9 949.0 0.0 151.1 21.0 166.7 87.1% 0. 0% 13.4% 15, 4% 50. 8%
L 2,881.9 2,311.8 1.0 467.4 25.0 76.7 97.3% 0. 0% 17.1% 17.6% 86. 5%
58 4,017.6 3,466.6 26.4 24.8 445.9 53.9 98, 7% 0. 7% 11.7% 11.9% 89. 7%
i 2,386.3 1,779.6 0.0 181.6 106. 4 318.6 86. 6% 0. 0% 12.1% 13.9% 47.5%
fet =] 1,274.3 1,071.3 0.3 173.8 6.9 22.0 98.3% 0. 0% 14.2% 14. 4% 89. 1%
FN 1,541.2 1,428.2 0.0 108.5 4.5 0.0 100, 0% 0.0% 7.3% 7.3% 100. 0%
BiF 2,272.5 1,718.6 9.7 17.1 347.6 179.5 92.1% 0. 4% 16. 0% 17. 4% 67.0%
B 1,320.9 793.8 35.9 301.5 1.0 178.7 86. 5% 2.7% 23.7% 27. 4% 63. 6%
B 6,667.3 6,458, 4 13.7 191.2 4.1 0.0 100. 0% 0.2% 2.9% 2.9% 100. 0%
*hE 1,271.0 1,176.6 1.8 81.5 8.6 8.5 99. 3% 0.1% 7.0% 7.1% 91.3%
£ 2,233.4 1,686.4 0.0 188.9 12.1 345.9 84.5% 0.0% 9. 0% 10.7% 36. 8%
i3 2,836.1 1,829.3 132.1 471.4 0.0 403.3 85. 8% 4.7% 16. 6% 19, 4% 53. 9%
Ko 1,901.0 860. 6 96.4 937.0 55 1.5 99. 9% 5.1% 49. 6% 49.6% 99. 8%
=1 1,764.0 832.5 0.0 879.1 0.7 51.8 97. 1% 0.0% 49.9% 51.4% 94. 4%
BERE 2,765.1 1,214.8 0.0 1,165.8 17.3 367.1 86. 7% 0. 0% 42.8% 49. 3% 76. 3%
P 1,516.1 1,180.9 0.0 101.5 0.0 233.7 84. 6% 0. 0% 6.7% 7.9% 30. 3%
E3E 171,567.7 | 147,087.3 769.6 13,920.0 3,032.8 6,758.0 96. 1% 0. 4% 9.9% 10.3% 71.5%
o SR {i 97.7% 0.1% 10.5% 10.7% 80. 7%
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F1. HPOER/ N \Z—2 1 & ORNEEPHERO LR

ot A Ll NI R S I L . e
ERT RO~y - B\ 145, 736. 8 871.0 12, 858. 1 12,095.8 171,567.7
B2 RO~ HBEEAY - BA 145,736.8 877.0 16,179.7 8,774.2 171,567.7
BRIUIHT 2ES 0.0 0.0 3,321.6 3,321.6
A3 RO~y - REMZ 147,087.3 769. 6 13,920.0 9,790.8 171,567.7
ERNUCHT HES 1,350.5 -107.4 1,061.9 2,305.0
B4 ROANY BN - BIEHZ 147,087.3 769.6 16,952.8 6,758.0 17,567.7
EBRICKHT HERS 1,350.5 -107.4 4,094.7 5,337.8
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