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Appendix Table 1. (Continued) Appendix Table 1. (Continued)
Ohda Municipal Hospital Saiseikai Hyuga Hospital
Ohkawara Neurosurgical Hospital Saiseikai Imabari Hospital
Ohmiya Chuo General Hospital Saiseikai Kumamoto Hospital
Ohnishi Neurological Center Saiseikai Kurihashi Hospital
Ohta General Hospital Saiseikai Kyoto Hospital
Oita Prefectural Hospital Saiseikai Matsusaka General Hospital
Oita University Hospital Saiseikai Matsuyama Hospital
Oita-Oka-Hospital Saiseikai Nagasaki Hospital
Okayama City Hospital Saiseikai Nakatsu Hospital
Okayama East Neurosurgical Clinic Saiseikai Nara Hospital
Okayama Kyokuto Hospital Saiseikai Noe Hospital
Okayama Kyoritsu General Hospital Saiseikai Saijo Hospital
Okayama Rosai Hospital Saiseikai Shimonoseki General Hospital
Okayama University Hospital Saiseikai Toyama Hospital
Okazaki City Hospital Saiseikai Utsunomiya Hospital
Okinawa Chubu Hospital Saiseikai Yahata General Hospital
Okinawa Hokubu Hospital Saiseikai Yamaguchi Hospital
Okinawa Kyodo Hospital Saiseikai Yokchanashi Tobu Hospital
Okinawa Prefectural Miyako Hospital Saiseikai-Chuwa Hospital
Okinawa Prefectural Nanbu Medical Center and Saitama Cancer Center Hospital
Children's Medical Center Saitama Cardiovascular and Respiratory Center
Okinawa Prefectural Yaeyama Hospital Saitama Medical Center
Okitama Public General Hospital Saitama Medical Center Jichi Medical University
Okyama East Neurosurgical clinic Saitama Medical University Hospital
Omihachiman Community Medical Center Saitama Medical University Intemational Medical Center
Omori Red Cross Hospital Saitama Municipal Hospital
Omuta City Hospital Saito Memorial Hospital
Ooi-Byouin Sakai City Hospital
Ockuma Hospital Sakai Hospital Kinki University Faculty of Medicine
Ota Memorial Hospital Sakaide Municipal General Hospital
Osaka City General Hospital Saku Central Hospital
Osaka City University Hospital Sakura General Hospital
Osaka General Medical Center Sakurakai Hospital
Osaka Kosei-Nenkin Hospital Sanda City Hospital
Osaka Medical Center Sankoukai Miyazaki Hospital
Osaka Medical College Hospital Sannocho Hospital
Osaka Mishima Critical Care Medical Center Sano Kousei General Hospital
Osaka Neurological Institute Sanyudo Hospital
Osaka Neurosurgical Hospital Sapporo City General Hospital
Osaka Police Hospital Sapporo Higashi-Tokushukai Hospital
Osaka Prefectural Senshu Critical Care Medical Center Sasebo Chuo Hospital
Osaka Red Cross Hospital Sasebo City General Hospital
Osaka Rosai Hospital Sayama Hospital
Osaka University Hospital Seguchi Neurosurgery Hospital
Otemae Hospital Seirei Hamamatsu General Hospital
Otsu Municipal Hospital Seirei Memorial Hospital
Research Institute for Brain and Blood Vessels Akita Seirei Mikatagahara General Hospital
Rumoi Central Clinic Seirei Yokohama Hospital
Sadamoto Hospital Seiyu Memorial Hospital
Saga Prefectural Hospital Koseikan Sendai City Hospital
Saga Social Insurance Hospital Sendai Medical Association Hospital
Sagamihara Kyodo Hospital Sendai Open Hospital
Sagamihara—chuo Hospital Senpo Tokyo Takanawa Hospital
Saisei-kai Yokohama-shi Nanbu Hospital Senseki Hospital
Saiseikai Central Hospital Shakaihoken Kobe Central Hospital
Saiseikai Fukuoka General Hospital Shakaihoken Shimonoseki Kosei Hospital
Saiseikai Gose Hospital Shiga Medical Center for Adults
Saiseikai Hita Hospital Shiga University of Medical Science Hospital
(Continued) (Continued)




14 K. HHARA ET AL.
Appendix Table 1. (Continued) Appendix Table 1. (Continued)
Shimada City Hospital Tama-Hokubu Medical Center
Shimane Prefectural Central Hospital Tama-Nanbu Chiiki Hospital
Shimane University Hospital Tamana Central Hospital
Shimonoseki City Hospital Tane General Hospital
Shimotsuga General Hospital Tano Hospital
Shin Koga Hospital Tanushimaru Central Hospital
Shin Yukuhashi Hospital Tatebayashi Kosei Hospital
Shin-Tokyo Hospital Teiko University Chiba Medical Center
Shingu Municipal Medical Center Teikyo University School of Medicine Hospital,
Shinko Hospital Mizonokuchi
Shinoda General Hospital Tekeda Hospital
Shinonoi General Hospital Tenshindo Hetsugi Hospital
Shinrakuen Hospital The Taiju-Kai Foundation Sccial Medical Corporation

Shinseikai Toyama Hospital

Shinshu Ueda Medical Center

Shinsuma Hospital

Shirahama Hamayu Hospital

Shirakawa Kosei General Hospital

Shiroishi neurosurgical Hospital

Shiroyama Hospital

Shiseikai Daini Hospital

Shizuoka Children’s Hospital

Shizuoka City Hospital

Shizuoka General Hospital

Shobara Red Cross Hospital

Shonai Hospital

Shonan Kamakura General Hospital

Showa General Hospital

Showa Inan General Hospital

Showa University Fujigaoka Hospital

Showa University Hospital

Social Insurance Chukyo Hospital

Social Insurance Chuo General Hospital

Social Insurance Takahama Hospital

Soseikai General Hospital

South Miyagi Medical Center

Southern Tohoku General Hospital

St Marianna University School of Medicine Toyoko
Hospital

St Francisco Hospital

St Marianna University School of Medicine Hospital

Steeel Memorial Hirohata Hospital

Steel Memorial Yawata Hospital

Suiseikai Kajikawa Hospital

Suita Municipal Hospital

Suwa Central Hospital

Suwakohan Hospital

Suzuka Kaisei Hospital

Tachikawa Medical Center

Takada Chuo Hospital

Takamatsu Municipal Hospital

Takamatsu Red Cross Hospital

Takarazuka City Hospital

Takarazuka Daiichi Hospital

Takashima Municipal Hospital

Takatsuki General Hospital

Takeda General Hospital

Takikawa Neurosurgery Hospital

(Continued)

Kaisei General Hospital

Tochigi National Hospital

Toho University Ohashi Medical Center

Tohoku KoseiNenkin Hospital

Tokai Central Hospital of the Mutual Aid Association of
Public School Teachers

Tokai University Hachioji Hospital

Tokai University Hospital

Tokai University Oiso Hospital

Toki General Hospital

Tokuda Neurosurgical Hospital

Tokushima Prefectural Central Hospital

Tokushima Prefectural Kaifu Hospital

Tokushima University Hospital

Tokuyama Central Hospital

Tokyo Kyosai Hospital

Tokyo Medical And Dental University Hospital Faculity
of Medicine

Tokyo Medical University Hospital

Tokyo Medical University Ibaraki Medical Center

Tokyo Metropalitan Hiroo Hospital

Tokyo Metropolitan Health and Medical Corporation
Toshima Hospital

Tokyo Metropolitan Ohtsuka Hospital

Tokyo Metropolitan Police Hospital

Tokyo Women's Medical University Hospital

Tokyo Women’s Medical University Yachiyo Medical
Center

Tokyo Women’s University Medical Center East

Tokyo-Teishin Hospital

Tokyo-West Tokushukai Hospital

Tokyu Medical University Hachioji Medical Center

Tomakomai Neurosurgical Hospital

Tomakomai Nissho Hospital

Tomei Atsugi Hospital

Tominaga Hospital

Tomioka General Hospital

Tonami General Hospital

Tone Central Hospital

Tosei General Hospital

Tottori Pref.Kousei Hospital

Tottori Red Cross Hospital

Tottori Seikyo Hospital

Tottori University Hospital

Toyama City Hospital

(Continued)
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Appendix Table 1. (Continued)

Appendix Table 1. (Continued)
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Toyama Prefectural Central Hospital
Toyama Rosai Hospital
Toyohashi Medical Center
Toyokawa City Hospital
Toyooka Chuo Hospital
Toyooka Public Hospitals’ association Toyooka Hospital
Toyota Kosei Hospital
Tsuchiura Kyodo General Hospital
Tsukazaki Hospital
Tsukuba Medical Center Hospital
Tsushima City Hospital
Tsuyama Central Hospital
Ube Industries, Itd. Central Hospital
Ueyama Hospital.
Ugadake Hospital
University Hospital of the Ryukyus
University of Miyazaki Hospital
University of Tokyo Hospital
University of Tsukuba Hospital
University of Yamanashi Hospital
Urasoe General Hospital
Ushiku Aiwa General Hospital
Ushioda General Hospital
Uwajima City Hospital
Uwajima Tokushukai Hospital
Veritas Hospital
Wada Hospital
Wakakusa Dai-ichi Hospital
Wakayama Co-operative Hospital
Wakayama Medical University Hospital
Wakayama Medical University Kihoku Hospital
Wakayama Rosai Hospital
Wakayama Saiseikai Hospital
Yaentoge Neurosurgery Hospital
Yagi Neurosurgical Hospital
Yaizu City General Hospital
Yamachika Memorial Hospital
‘Yamada Kinen Hospital
Yamada Red Cross Hospital
Yamagata City Hospital Saiseikan
Yamagata Prefectural Kahoku Hospital
Yamagata Prefectural Shinjo Hospital
Yamagata University Hospital
Yamaguchi Grand Medical Center
Yamaguchi Red Cross Hospital
Yamaguchi Rousai Hospital
‘Yamaguchi University Hospital
Yamamoto Memorial Hospital
Yamanashi Kosei Hospital
‘Yamanashi Prefectural Central Hospital
Yamanashi Red Cross Hospital
Yamashiro Public Hospital
Yamato Municipal Hospital
Yao Tokushukai General Hospital
Yasugi municipal Hospital
Yatsuo General Hospital
Yatsushiro Health Insurance General Hospital
Yahata General Hospital

{Continued)

Yayoigaoka Hospital

Yodogawa Christian Hospital

Yokkaichi Municipal Hospital

Yokohama Central Hospital

Yokohama City Minato Red Cross Hospital
Yokohama City University Hospital
Yokohama City University Medical Center
Yokohama General Hospital

Yokohama Rosai Hospital

Yokohama Sakae Kyosai Hospital
Yokohama Shin-midori General Hospital
Yokohama Stroke and Brain Center
Yokohamashintoshi Neurosurgical Hospital
Yokosuka General Hospital Uwamachi
Yomeikai Obase Hospital

Yonabaru Chu-ou Hospital

Yonago Medical Center

Yonezawa City Hospital

Yuaikai Hospital

Yukioka Hospital
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Appendix Table 2. Number (%) of responding hospitals (n = 724) with the recommended elements of acute stroke care capacity in Japan, based on geographical classification

MEA-central MEA-outlying McEA-central McEA-outlying

Category Components n % (n = 382) (n = 240) (n = 90) (n=12) P value*

Personnel Board-certified neurologist 351 48.5 210 (55) 109 (45.4)t 28 31.1)t 4(33.3) <.001 X
Board-certified neurosurgeon 673 93.0 359 (94) 220 31.7) 85 (94.4) 9 (75) 084 :
Interventional/endovascular physicians 269 372 174 (45.5) 78 (32.5)t 16 (17.8)t 1 (8.3)t <.,001 {
Critical care medicine 157 21.7 90 (23.6) 53 (22.1) 14 (15.6) 0 () .098 '
Physical medicine and rehabilitation 110 15.2 64 (16.8) 37 (154) 8(8.9) 1(8.3) 279
Rehabilitation therapy 716 98.9 379 (99.2) 236 (98.3) 90 (100) 11 OL7) .099
Stroke rehabilitation nurses 99 13.7 64 (16.8) 28(1L.7) 7 (7.8)t 0(0) 045

Diagnostic (24/7) CT 716 98.9 379 (99.2) 236 (98.3) 90 (100) 11 9L7) 099
MRI with diffusion 621 85.8 334 (87.4) 198 (82.5) 77 (85.6) 11 OL.D) .365
Digital cerebral angiography 585 80.8 316 (82.7) 184 (76.7) 77 (85.6) 8 (66.7) .084
CTA 606 83.7 323 (84.6) 197 (82.1) 77 (85.6) 9(75) 616
Carotid duplex U/S 248 343 142 (37.2) 73 (30.4) 29 (32.2) 4(33.3) 365
TCD 121 16,7 80 (20.9) 34 (14.2)t 7 (.81 0 (0) .003

Surgical CEA 587 (673) 87.2 329 91.1) 184 (84.8)t 66 (78.6)% 8 (72.1) .002
Clipping of 1A 657 (699) 94.0 350 (95.1) 215 92.7) 83 (94.3) 9 (81.8) 182
Hematoma removal/draining 660 (701) 94.2 353 (95.4) 216 (93.1) 82 (93.2) 9 (81.8) 151
Coiling of [A 348 (624) 55.8 215 (64) 107 (52. Dt 23 31.1)t 3271.2t <.001
IA reperfusion therapy 486 (639) 76.1 272 (79.8) 156 (73.9) 52 (68.4) 6 (54.6) - 035

Infrastructure Stroke unit 126 (712) 17.7 83 (22.1) 37157 6 (6.7 0 001
ICU 346 (724) 47.8 186 (48.7) 115 (47.9) 39 (43.3) 6 (50) 835
Operating room staffed 24/7 443 61.2 256 (67.0) 142 (59.2) 42 (46.7)} 3 (25.00¢ <.001
Interventional services coverage 24/7 275 33.0 182 (47.6) 77 (32.1)t 15 (16. 1)1 1 (8.3)t <.001
Stroke registry 228 315 134 (35.1) 69 (28.8) 23 (25.6) 2(16.7) 133

Education Community education 358 494 196 (51.3) 127 (52.9) 31 34.9% 4 (33.3) 011
Professional education 424 58.6 238 (62.3) 143 (59.6) 39 (43.3)t 4 (33.3) .003

PSC Elements t-PA~certified physician 662 (706) 93.8 360 (95.7) 214 (93) 79 (88.8)t 9 (81.8) .021
Acute stroke team 183 (702) 26.1 120 (32.4) 50 2Lt 10 (11D} 3(25) <.001
NIHSS 514 (721) 713 296 (77.5) 165 (69.3)t 47 (52.2) 6 (50) <001
Written t-PA protocol 616 (721) 85.4 338 (88.7) 201 (84.1) 69 (76.7)t 8(72.D 012
Hotline with emergency medical services 418 (718) 58.2 218 (57.2) 138 (58.7) 53 (58.9) 9 (75) .700

Abbreviations: CEA, carotid endarterectomy; CT, computed tomography; CSC, comprehensive stroke center; CTA, computed tomography angiography; IA, intracranial aneurysm; ICH, intrace-
rebral hemorrhage; ICU, intensive care unit; McEA, micropolitan employment areas; MRI, magnetic resonance imaging; NIHSS, National Institutes of Health Stroke Scale; TCD, transcranial Doppler;
t-PA, tissue plasminogen activator; U/S, ultrasonography.

*Fisher’s exact test.

$P < .05 versus MEA-central, Fisher’s exact test.
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Appendix Table 3. Categorical and total CSC scores of the responding hospitals based on geographical classifications

MEA-central MEA-outlying McEA-central McEA-outlying

Category (n = 382) (n = 240) (n = 90) n=12) P value*
CSC scores Personnel 3(34) 329t 2 (2-3)t 2 (2-3)t <.001
(median, IQR) Diagnostic 4 (4-5) 4 (3-5)t 4 (4-5) 4 (34.5) 0717
Surgical/interventional 5(3-5) 4 (3-5)t 4 (3-4)t 3.5 (1.04.5)¢ <.001
Infrastructure 2(1-3) 2(1-3)f 1(0-2)t 1 (0-2)t <.001
Education 1(0-2) 1(0-2) 1(0-1)f 0(0-1.5) <.001
Total 16 (12-18) 14 (11-17)t 13 (10-15)t 12.5 (6.5-14)t <.001
Abbreviations: CSC, comprehensive stroke center; IQR, interquartile range; MEA, metropolitan employment areas; McEA, micropolitan em-
ployment areas.
*Kruskal-Wallis test.

{Wilcoxon test, P < .05 versus MEA-central.

Appendix Table 4. The impact of availability of t-PA
protocol on the volume of stroke interventions on
multivariate linear regressions adjusted for other hospital

characteristics
t-PA protocol (+)
B8 P value 95% C1
t-PA 6.40 <.001 473 8.08
ICH 6.79 <.001 4.55 9.03
Clipping 14,22 <.001 8.32 20.12
Coiling 5.73 <.001 2.84 8.63

Abbreviations: CI, confidence interval; ICH, intracerebral hemor-
rhage; t-PA, tissue plasminogen activator.

The hospitals without a t-PA protocol (t-PA (-) were considered as
a reference.
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Appendix Table 5. The impact of the total CSC score on the volume of stroke interventions on multivariate linear regressions
adjusted for other hospital characteristics

Total CSC score
Q2 Q3 Q4
B Pvalue 95% CI B Pvalue 95% Cl B P value 95% C1 P for trend

t-PA 313 <.001 1.63 4.63 685 <001 542 829 1221 <.001 1049 1394 <001
ICH 445 <001 236 653 863 <.001 663 1063 1330 <.001 1089 1572 <.001
Clipping 8.08 004 260 1356 1615 <.001 1091 2138 3482 <.001 2847 41.18 <.001
Coiling 1.44 304 —-130 418 809 <001 548 1071 1574 <.001 1257 1891 <.001

Abbreviations: ClI, confidence interval; DPC, diagnosis procedure combination; ICH, intracerebral hemorrhage; t-PA, tissue plasminogen ac-
tivator.

Total CSC scores were categorized into quartiles (Q1: 0-10, Q2: 11-13, Q3: 14-17, and Q4: 18-24) and treated as dummy variables. The hos-
pitals with the total CSC score classified into Q1 were considered as a reference. Other adjustment covariates were the number of beds, academic
status, geographical locations, and participation on the DPC-based payment system.

Appendix Table 6. The volume of stroke interventions in
2009 in the responding hospitals

n % Median IQR Range

t-PA infusion 727 97.1 5 2-10 0-60
Clipping of [A 724 967 15 15-27 0-356
ICH removal 720 96.1 5.5 2-12 0-85
CEA 678 90.5 0 02 041
Coiling of IA 698 93.2 3 0-11 0-116
i.a, reperfusion 678 90.5 0 02 041
CAS 697 93.1 1 0-7 0-164

Abbreviations: CAS, carotid stenting; CEA, carotid endarterec-
tomy; i.a., intra-arterial; 1A, intracranial aneurysm; IQR, interquar-
tile range; t-PA, tissue plasminogen activator,

n, number of hospitals replying to the question of case volume of
stroke interventions performed in 2009; %, percentage of hospitals
replying to the question of case volume of stroke interventions per-
formed in 2009 in the responding hospitals.
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