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Introduction proposed two types of centers: comprehensive [2] and primary [3].
. . Most patients with stroke can be appropriately treated at a

In Japan, stroke is the third-leading cause of death, as well as a primary stroke center (PSC), and the Joint Coommission has
leading cause of long-term disability. Almost 270,000 individuals established programs for certifying PSCs and measuring their
in Japan have a new or recurrent stroke each year, and nearly  5erformance [4]. The concept and recommended key components
120,000 individuals die following a stroke [1]. In 2000, the Brain ¢ comprehensive stroke centers (CSCs) enable intensive care and
Attack Coalition discussed the concept of stroke centers and specialized techniques that are not available at most PSCs [2,5].
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capabilities.

Effects of Comprehensive Stroke Care on Mortality

Table 1. Number and percentage of participating hospitals (n=265) with the recommended items of comprehensive stroke care

ltems

Components

Neurosurgeons

Critical care medicine

Rehabilitation therapy
Diagnostic techniques T

Digital cerebral angiograph

Carotid duplex ultrasound

Carotid endarterectom

Specific expertise

Hematoma removal/drainin

Education

Although stroke performance measures have been developed to
monitor and improve quality of care, a substantial proportion of
patients do not receive effective treatments, and population-based
studies have been called for to evaluate the successful translation of
evidence-based medicine into clinical practice [4] Organized
stroke unit care is a form of in-hospital care provided by nurses,
doctors, and therapists who work as a coordinated team
specialized in caring for patients with stroke [6]. The effectiveness
of organized stroke care has been reported for different ischemic
stroke subtypes in the organized care index (OCI) using data from
the Registry of the Canadian Stroke Network [7,8]. However, the
effectiveness of CGSC capabilities on the mortality of patients with
ischemic and hemorrhagic stroke remains uncertain. In this study,
we examined whether CSC capabilities influence in-hospital
mortality for all types of stroke in a real-world setting by using
data from the J-ASPECT nationwide stroke registry (obtained
from the Japanese Diagnosis Procedure Combination [DPC]-
based Payment System) [9].

Methods

Of the 1,369 certified training institutions of the Japan
Neurosurgical Society, the Japanese Society of Neurology, and/
or the Japan Stroke Society, 749 hospitals responded to a
questionnaire survey regarding GSC capabilities. The CSC

PLOS ONE | www.plosone.org

251

65

264

226

102

231

253

CT, computed tomography; MRI, magnetic resonance imaging; TCD, transcranial Doppler.
doi:10.1371/journal.pone.0096819.t001

capabilities were assessed using 25 items specifically recommended
for GSCs [2] that were divided into 5 components regarding (1)
personnel (seven items: board-certified neurologists, board-certi-
fied neurosurgeons, board-certified endovascular physicians,
board-certified physicians in critical care medicine, board-certified
physicians in physical medicine and rehabilitation, personnel in
rehabilitation therapy, and stroke rehabilitation nurses), (2)
diagnostic techniques (six items: 24 hours/day, 7 days/week
[24/7] availability of computed tomography [CT], magnetic
resonance imaging [MRI] with diffusion-weighted imaging, digital
cerebral angiography, CT angiography, carotid duplex ultra-
sound, and transcranial Doppler), (3) specific expertise (five items:
carotid endarterectomy, clipping of intracranial aneurysms [IAs],
removal of intracerebral hemorrhage [ICH], coiling of IAs, and
intra-arterial reperfusion therapy), (4) infrastructure (five items:
stroke unit, intensive care unit, operating room staffed 24/7,
interventional services coverage 24/7, and stroke registry), and (5)
educational components (two items: community education and
professional education). A score of 1 point was assigned if the
hospital met each recommended item, yielding a total GSC score
of up to 25. The scores were also summed for each component
(subcategory CSC score). The impact of specific aspects of acute
stroke care (monitoring, early rehabilitation, admission to stroke
care unit [SCU], acute stroke team, the organized stroke care
index [7], existence of a tissue plasminogen activator [t-PA]
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