HERE R4 L EA N4 FER S B - | A
Kamide K, Kokubo Y Association of genetic polymorphisms of J Hypertens | 25 103-10 | 2007
Yang J, Matayoshi T, ACADSB and COMT with human
Inamoto N, Takiuchi S, hypertension
Horio T , MiwaY, Yoshii
M, Tomoike H, Tanaka
C, Banno M, Okuda T,

Kawano Y, Miyata T
Kokubo Y, Tomoike H, Association of sixty—one non—synonymous | Hypertens 29 8334 2006
Tanaka C, Banno M, pol ymorphisms in forty—one hypertension | Res
Okuda T, Inamoto N, candi date genes with blood pressure
Kamide K, Kawano Y , variation and hypertention
Miyata T
Iwai N, Kajimoto K, Extensive genetic analysis of 10 candidate | Hypertensio | 48 901-7 2006
Kokubo Y, Tomoike H genes for hypertension in Japanese n
Miyata T, Kimura R, Genetic risk factors for deep vein | Int J Hema 83 217-23 | 2006
Kokubo Y, Sakata T thrombosis among Japanese: importance of | tol
protein S K196E mutation
Naraba H, Kokubo Y, Functional confirmation of Gitelman’s Hypertens 28 805-9 2005
Tomoike H, Iwai N syndrome mutations in Japanese Res
Takeuchi H, Saitoh S, | Metabolic syndrome and cardiac disease in | Hypertens. 208 203-8 2005
Takagi S, Ohnishi H, Japanese men: Applicability of concept of | Research
Ohata ] , Isobe T, metabolic syndrome by theNational
Shimamoto K Cholesterol Educational Program— Adult
treatment panel III -The Tanno and
Sobetsu study
Isobe T, Saitoh S, Influence of gender, age and renal function | Eur ] 153 91-98 2005
Takagi S, Takeuchi H , on plasma adiponectin level: the Tanno and | Endocrinol.
Chiba Y , Katoh N, Sobetsu study
Shimamoto K
Fujiwara T, Saitoh S, | Development and progression of Hypertens. 28 665-70 | 2005
Takagi S, Takeuchi H, | atherosclerotic disease in relation to insulin | Research
Isobe T, Yu Chiba , resistance and hyperinsulinemia
Miura T, Shimamoto K
Isobe T, Saitoh S, Relation of hypertension and glucose | Geriatric 5 10-16 2005
Takagi S, Ohnishi H, tolerance impairment in elderly people to | and
Ohata J, Takeuchi H, the development of arteriosclerosis: | Gerontology
Katoh N, Chiba Y , Investigation using pulse wave velocity Internationa

Fujiwara T, Akasaka H ,
Shimamoto K

1

— 162 —




RRE R4 XAV FFREEA BE | =T | HRE
Ohnishi H, Saitoh S, | Incidence of the type 2 diabetes in | Diabetes 26 1128-9 | 2006
Takagi S, Katoh N, individuals with central obesity in a rural | Care
Chiba Yu, Akasaka H, Japanese population: Tanno-Sobetsu study
Nakamura Y, Shimamoto
K
Nakamura Y, Yamamoto | Combined Cardiovascular Risk Factors and | Circ. J 70 960-4 2006
T, Okamura T, Kadowaki | Outcome NIPPON DATAS80, 1980-1994
T, Hayakawa T, Kita Y,

Saitoh S, Okayama A,
Ueshima H ; for the
NIPPON DATA 80
Research Group
Nakamura M, Tanaka F, | B-type natriuretic peptide testing for | J Card Fail 11 705-12 | 2005
Sato K, Segawa T, | structural heart disease screening: a
Nagano M general population—based study
Makita S, Nakamura M, | The association of C-reactive protein | Stroke 36 2138- 2005
Hiramori K levels with carotid intima-media complex 2142
thickness and plaque formation in the
general population
Nagano M, Nakamura M, | Association between serum C-reactive | Atheroscler | 180 189-95 | 2005
Sato K, Tanaka F, Segawa | protein levels and pulse wave velocity: a | osis
T, Hiramori K population—based cross—sectional study in
a general population
Ogawa M, Tanaka F, | A community based epidemiological and | Circulation ] | FIRIH
Onoda T, Ohsawa M, Itai | clinical study of hospitalization of patients
K, Sakai T, with congestive heart failure in northern
Okayama A, Iwate, Japan
Nakamura M
Kon H , Nagano M , | Association of decreased variation of R-R | Int Heart ] 47(6) 867-76 | 2006
Tanaka F , Satoh K , | interval and elevated serum C-reactive
Segawa T, Nakamura M protein level in a general population
Tanaka RM, Yasaka M, | Moderate atheroma of the aortic arch | Cerebrovac | 21 26-31 2006
Nagano K, Otsubo R, Oe | and the risk of stroke Dis
H, Naritomi H
NagakaneY, Miyashita K,| Primary intracerebral hemorrhage | Am J Hypert | 19 403-40 | 2006
Nagatsuka K, Yamawaki T,| during asleep period 6
Naritomi H

— 163 —



RRE KA LA AV FREEA B | U | RS
Todo K, Moriwaki H, | Early CT changes in patients who notice | Cerebrovac | 21 367-37 | 2006
Naritomi H stroke at awakening Dis 1
Oomura M, Yamawaki T, | A case of polyarteritis nodosa in | Intern Med | HIR]H 2007
Naritomi H, Terai T, | association with subarachnoid
Shigeno K hemorrhage
Yamada N, Higashi M, | Association between signal hyperintensity | Stroke 28(2) 287-92 | 2007
Otsubo R, Sakuma T, | on Tl-weighted magnetic resonance
Oyama N, Tanaka R, | imaging of carotid plaques and ipsilateral
lihara K, Naritomi H, | ischemic events
Minematsu K, Naito H
Konaka K, Miyashita K, | Changes of abnormal lesions on | ] EIRI R 2007
Naritomi H diffusion-weighted magnetic StrokeCereb
resonance images in acute stage of anoxic | rovasc Dis
encephalopathy
Naritomi H, Itoh S, | Long-term antihypertensive efficacy and | Hypert Res | IR 2007
Ogihara T, Shimada K, | safety of losartan in 31,048 Japanese
Shimamoto K, Tanaka H, | hyperten sivepatients—Japan
Fujita T, Yoshiike N Hypertension  Evaluation with  AlIA
Losartan Therap(J-HEALTH),
Aprospective nationwide Observational
cohort study
Kimura R, Kokubo Y, | Polymorphisms in vitamin—K-dependent| Intern] 84(5) 387-97 | 2006
Miyashita K, Otsubo | —carboxylation—relate genes Influence Hemat
R,Nagatsuka K,Otsuki T, | interindividual variability in plasma protein
Nagura J, Okayama A, | C and protein S activity in general
Minematsu K, Naritomi | population
H, Honda S, Sato K,
Tomoike H, Miyata T
Kimura R, Kokubo Y, | Genotypes of vitamin K epoxide, v | Thromb Res | HIf|H 2007
Miyashita K, Otsubo R, | ~glutamyl carboxylase, and cytochrome
Nagatsuka K, Otsuki T, | p4502C9 as determinants of daily warfarin
Okayama A, Minematsu | dose in Japanese patients
K,Naritomi H, Honda S,
Tomoike H, Miyata T
Nakajima M, Kimura K, | Microembolic signals within 24 hours of | Cerebrovasc | FIRllH 2007
Shimode A, Miyashita F, | stroke onset and diffusion Dis

Uchino M, Naritomi H,
Minematsu K

-weighted MRI abnormalities

—~ 164 —




RRE K4 LA AR RS B | XU | HRE
Okazaki S, Oomura M, | Paradoxical cerebral embolism causing | Intern Med | FIRIe 2007
Konaka A, Shimode A, | internal carotid artery occlusion.

Naritomi H Right atrium pressure critically
determines the size of paradoxical
cerebral infarction
Yasuda S, Miyazaki S, | Enhanced cardiac production of matrix | Clin Sci 112(1) 43-9 2006
Kinoshita H, Nagaya N, | metalloproteinases—2 and -9 and its (Lond)
Kanda M, Goto Y, attenuation associated with pravastatin
Nonogi H treatment in patients with acute myocardial
infarction
Yasuda S, Miyazaki S, | Intensive treatment of risk factors in | Eur Heart ] | 27(10) 1159- 2006
Kanda M, Goto Y, patients with type—2 diabetes mellitus is 1165
Suzuki M , Harano Y, | associated with improvement of endothelial
Nonogi H function coupled with a reduction in the
levels of plasma asymmetric Dimethy—
rinine and endogenous inhibitor of nitric
oxide synthase
Iwanaga Y, Nishi I, | B-type natriuretic peptide strongly reflects | ] Am Coll 47(4) 742-8 2006
Furuichi S, Noguchi T, | diastolic wall stress in patients with chronic | Cardiol
Sase K, Kihara Y, Goto | heart failure: comparison between systolic
Y, Nonogi H and diastolic heart failure
Tanaka M , Goto Y , | Postinfarction cardiac rupture despite Heart 21(1) 59-62 2006
Suzuki S, Morii I, Otsuka | immediate reperfusion therapy in a patient Vessels
Y, Miyazaki S, Nonogi H | with severe aortic valve stenosis
Kimura K, Minematsu K, | Characteristics of in—hospital onset | Eur Neurol 55 155-9 2006
Yamaguchi T, for the | ischemic stroke
Japan Multicenter
Stroke Investigators’
Collaboration
Kanzaki H, Nakatani S, Impaired Systolic torsionin Baic Res 101(6) 465-70 | 2006
Yamada N, Urayama SI, Dilated cardiomyopathy:Reversal of apical | Cardiol
Miyatake K, Kitakaze M, | rotation at midsystole Characterized with
magnetic resonance tagging method
Nagaya N, Yamamoto H, Green Tea Reverses Endothelial | Heart 90(12) 1485-6 | 2004
Uematsu M, Itoh T, Dysfunction in Healthy Smokers
Nakagawa K, Miyazawa T,
KangawaK, Miyatake K

— 165 —



RFRE KA

HLEZA NN

%5

HAREF

Yasumura Y, Miyatake K,
Okamoto H, Miyauchi T,
Kawana M , Tsutamoto T,
KitakazeM, MatsubaraH
Takaoka H, Anzai T,
Himeno H, Yokoyama H,
Yokoya K, Shintani U,
Hashimoto K, Koretsune
Y, Nakamura Y, Imai K,
Maruyama S, Masaoka Y,
Sekiya M, Shiraki T,
Shinohara H, Ozono K,
Matsuoka T, Mivao Y,
Nomura F

Rationale for the Use of Combination
Angiotensin—-Converting Enzyme
Inhibitor and Angiotensin II Receptor
Blocker Therapy in Heart Failure

68 (4)

361-6

2004

Abe H, Nakatani S,
Kanzaki H, Hasegawa T,

Miyatake K

The Structural and Dynamic Recognition of
Discrete Subaortic Stenosis by Real-Time
Three—dimensional

Transthoracic Echocardiography

J

Echocardiogr

48-9

2005

— 166 —




HEFE(Fn ek

HEE K4 FRISCEANIV 4 K BB | N—U | HRE
BEX HBH HUBRFESE BN D AT = s B PRI, 4F | BMAREE(L T | Vol.5 | 14-21 | 2007
Bl DR %7 No.4
AR R T iz BE OB EBREICHTHIEBROER | U EUT— | 43 P199 | 2006
FAREEZL. FILEER TAE ABeRELBRRREO S (1) TavES
(0034-351X)
R | RATREE R EBE OB ERBRICHTORIKEDOEMR | Ve U7 — | 43 P199 | 2006
FREEL, FILER FRE ABTRELIBEERF O G (2) TavES
(0034-351X)
#IUSEA, FTHIET. SHENARFT B A 2 RO ST PN RIEE | idzed 28 403- | 2006
MEER, RER—AT. W EAT - T IFEZE D — 5] 407
RIREL . FEHE AL,
REEE
e HERR, KB, R AN BNIRZEAR AE L2 %3 B RATHIR TR | Mz 28 367- | 2006
REEE, BR—k BT 2 REEFRY NIHSS B L O JSS FHl D& 3% 372
ARt R E S, I ZE R MR 3T D Bl CT & hRdokal | fzerp 28 493- | 2006
IWHER, RKEEE MRI DR BN HRE D LLilk 498
FEANFEIL, RHEZ. | Stroke Unit DBELR L3R - AMEHMERR | MEEH 28 545- | 2006
MRS, [ HEE, HWAERHENCET 2 2ET Vr— MRE»S 549
EHER, BHEAST.
EEE, ER—k
R, BRI, FERE R LLN O kBt BB ~ O RAK S D B | iz 28 658— | 2006
= RS, R W MEET VT 7T —PEHERIEICE LT 660
Ve — AR, HATEE,
ZEZ, [LHEH,
REEE, EfR—k
BEHER, LR, DORED Stroke unit (ZBIF B U ANE Y T — | IMEEH 29 38-43 | 2007
BIHEZ., JHMEE, vayv
e R . i
ENER., RERE,
AN — T
e —k, EREE. OARENTIBIT B Stroke unit DEFLEIZ DOV | IMzEH 29 59-64 | 2007
ZIEZ. MEE. To — FONEIZIIT S Stroke unit DEFL)
WL S, [, I B9 B S Eak AT S HF9E ) (B4
EmER, RKEEE, MHERZHEEMNE EEFERZEREAWE
BHEA T RIS | FE, BEH5EE . EBR—R) oFMETE
N —

— 167 —



V. FEREDOFIITHY - AR



Downloaded from jnnp.bmj.com:80 on 30 November 2006

Differences in circadian variation of cerebral
infarction, intracerebral haemorrhage and
subarachnoid haemorrhage by situation at onset

S Omama, Y Yoshida, A Ogawa, T Onoda and A Okayama
J. Neurol. Neurosurg. Psychiatry 2006;77;1345-1349; originally published online 17

Aug 20086;
doi:10.1136/jnnp.2006.090373

Updated information and services can be found at:
http:/ljnnp.bmj.com:80/cgi/content/full/77/12/1345

References

Rapid responses

Email alerting
service

These include:

This article cites 24 articles, 17 of which can be accessed free at:
http:/linnp.bmj.com:80/cgi/content/full/77/12/1345#BIBL

2 rapid responses have been posted to this article, which you can access for free at:
http://jnnp.bmj.com:80/cgi/content/full/77/12/1345#responses

You can respond to this article at:
http:/ljnnp.bmj.com:80/cgileletter-submit/77/12/1345

Receive free email alerts when new articles cite this article - sign up in the box at the
top right corner of the article

Notes

To order reprints of this article go to:
http://www.bmjjournals.com/cgi/reprintform

To subscribe to Journal of Neurology, Neurosurgery, and Psychiatry go to:
http://www.bmjjournals.com/subscriptions/

— 169 —



Downloaded from jnnp.bmj.com:80 on 30 November 2006

1345
\PER
Differences in circadian variation of cerebral
infarction, intracerebral haemorrhage and
subarachnoid haemorrhage by situation at onset -
@ NLNE

S Omama, Y Yoshida, A Ogawa, T Onoda, A Okayama

See end of article for
authors’ affiliations

Correspondence fo:

S Omama, Department of
Neurosurgery, School of
Medicine, Iwate Medical
University, 19-1 Uchimaruy,
Morioka, iwate 020-8505,
Japan;
ocomama-nsu@umin.ac.jp

Received 17 February 2006
Revised 31 May 2006
Accepted 2 June 2006
Published Online First

17 August 2006

J Neurol Neurosurg Psychiatry 2006;77:1345-1349. doi: 10.1136/jnnp.2006.090373

Background: The precise fime of stroke onset during sleep is difficult to specify, but this has a considerable
influence on circadian variations of siroke onset.

Aim: To investigate circadian variations in situations at siroke onset—that is, in the waking state or during
sleep—and their differences among subtypes.

Methods: 12 957 cases of first-ever stroke onset diagnosed from the lwate Stroke Registry between 1991
and 1996 by computed tomography or magnetic resonance imaging were analysed. Circadian variations
were compared using onset number in 2-h periods with relative risk for the expected number of the
average of 12 2-h intervals in the waking state or during sleep in cerebral infarction (CIF), intracerebral
haemorrhage {ICH) and subarachnoid haemorrhage {SAH).

Results: ICH and SAH showed bimodal circadian variations and CIF had a single peak in all situations at
onset, whereas all three subtypes showed bimodal circadian variations of stroke onset in the waking state
only. These variations were different in that CIF showed a bimodal pattern with a higher peck in the
morning and a lower peck in the afternoon, whereas ICH and SAH had the same bimodal pattern with
lower and higher peaks in the moring and afternoon, respectively.

Conclusions: Sleep or status in sleep tends to promote ischaemic stroke and suppress haemorrhagic stroke.
Some triggers or factors that promote ischaemic stroke and prevent haemorrhagic siroke in the morning

troke occurrence  shows chronobiological variations,'
such as circannual variations, circascptan variations
%’ and circadian variations. Various patterns have been
reported but no conclusions have yet been reached on
circadian variations. The circadian variations of stroke onset
may differ according to subtype or reporter, and arc classified
as cerebral infarction (CIF) with a single peak’™ or double
peaks,” * subarachnoid haemorrhage (SAH) with a single
peak” or double peaks,® ' and intraccrebral hacmorrhage
(ICH) with double peaks.® ' * Most previous studics have not
treated the three major subtypes simultaneously. Only three
reports™™ discussed all the three subtypes, but the number of
cases of ICH, cspecially of SAH, was too small for investiga-
tion of circadian variation. This may have led to differences in
the conceived patterns of circadian variation. Large numbers

of cascs in population-based samples arc required to-

investigate and compare the circadian variations of stroke
onset among subtypes. For investigation of the triggers and
risk factors of stroke onset, it is necessary to determine the
circadian variations of strokc onsct with precise times. The
precise time of stroke onset during sleep is difficult to specify,
but this has a considerable influence on circadian variations
of stroke onsct.

We investigated circadian variation in stroke onsct by
situations at onset in CIF, ICH and SAH in a Japanese
population, by using stroke registry data. We also investi-
gated the differences in circadian variations, triggers and risk
factors among subtypes.

PATIENTS AND METHODS

Stroke registry

A stroke registration programme has been instigated in the
Iwate prefecture in the northern part of Honshu Island, Japan,
which has a population of 1.4 million. The government of Iwate

cause different variations in the waking state between ischaemic and haemorrhagic stroke.

prefecture and the Iwate Medical Association have been
coordinating this programme with all medical facilitics (hospi-
tals, medical offices and nursing homes) since January 1991.
Registration forms are submitted to the registration office of the
Iwate Medical Association by mail when a patient with stroke
leaves the medical facility. All data are checked by trained staff
for duplicate registration.

The registration form consists of information such as the
patient’s name, address, date of birth, stroke subtype, date of
onset, situation at onset, symptoms and clinical findings,
family history of apoplexy, historics of hypertension, diabetes
and hyperlipidaemia, and use of antihypertensive or anti-
coagulant drugs before stroke onset. The results of computed
tomography or magnctic resonance imaging (MRI), surgical
treatment and outcome were registered. Stroke diagnostic
criteria for CIF, ICH and SAH in this registry are based
principally on the criteria established for the Monitoring
System for Cardiovascular Discase commissioned by the
Ministry of Health and Welfarc."” These criteria correspond
with those published by the World Health Organization'® and
define stroke as the sudden onsct of neurological symptoms.
Cases of traumatic ICH and SAH are not registered. A total of
16 997 cases (9121 men and 7876 women; average age 66.5
and 70.6 ycars, respectively) were  registered  between
January 1991 and December 1996: 10 093 cascs of CIF,
4603 cases of ICH, 1682 cascs of SAH and the remaining 619
cascs of other cerebrovascular stroke (transient ischacmic
attack, cerebral venous thrombosis and unclassified stroke in
the registry data). Registered patients hospitalised with
stroke accounted for 97.5% (16 585/16 997) of the total

Abbreviations: CIF, cerebral infarction; ICH, intracerebral
haemorrhage; MRI, magnefic resonance imaging; SAH, subarachnoid
haemorrhage
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number of patients. The patients who were diagnosed using
computed tomography or MRI accounted for 95.5% (16 240/
16 997) of the total number. For our study, 619 patients with
other cerebrovascular stroke were excluded. Furthermore,
649 paticnts diagnosed without computed tomography or
MRI and 2772 patients with recurrent stroke were excluded.
Our study was conducted using data for the remaining
12 957 patients (7575 with CIF, 3852 with ICH and 1530 with
SAH) of first-cver stroke diagnosed using computed tomo-
graphy or MRI.

Analysis of onset time

Onsct time was registered in hourly intervals in the registry.
In patients perceiving the occurrence of stroke on awakening,
the time of perception was used as the onset time. When the
precise onsct time was not clear, whether the stroke occurred
in the morning or in the afternoon was registered if possible.
When the time of onset could not be identified, only the date
of onsct was registered.

The situation at strokce onsct was registered in detail during
exercise, during meals, while working, bathing, defecating or
urinating, slecping, drinking, chatting, watching television or
in other situations. These situations were categorised simply
as “in the waking state” or “during sleep”. The cases in
which onsct time was not registered were categorised as
“unknown situation”.

For determination of the time of stroke onset, the day was
divided into 12 2-h intervals. The cases in which onset times
were registered in the morning or in the afternoon only were
redistributed cqually between pertinent intervals, and those in
which onset time was not registered were redistributed equally
into 12 intervals. Data were statistically analysed with ¥~ test for
goodness of fit to the null modcl of cqual distribution of stroke
to evaluate the circadian variations in stroke onsct. To cstimate
the relative risk (RR) of stroke occurring in a specific time
period, the observed number of strokes was compared with the
average number of 12 2-h intervals.

RESULTS

Table 1 shows the characteristics of the patients with first-
ever stroke having CIF, ICH and SAH, diagnosed using
computed tomography or MRI.

In all subtypes of stroke, men were about 5 years younger
than women on average (men v women: CIF, 68.5 (11.5) v
73.1 (11.4); ICH, 62.9 (12.3) v68.9 (12.4); SAH, 56.3 (13.4) v
62.8 (13.0)). Some data on the ages at onset were missing
because the date of onset was not recorded in the registry.

Table 2 shows the percentages of cases in which the onsct
time was registered hourly, in the morning or afternoon, and

Omama, Yoshida, Ogawa, et al
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Figure 1 Time-specific onset number for 12 2-h intervals by situation at
onset of cerebral infarction. Solid columns, in the waking state; shaded
columns, during sleep; empty columns, unknown situation; solid circles,
all onset situations,

unspecificd cases, and the proportions of the categorised
situation at onset (in the waking state, during sleep and
unknown situation).

The percentage of cases of CIF registered hourly was less
than thosc of ICH and SAH (66.8% v 82.0% and 85.5%,
respectively; p<0.05). The percentages of specified cases were
not markedly different between the sexes in any subtype. We
found no significant diffcrences in age between cases that
were specified hourly, in the morning or afternoon, and
unspecified cases in any subtype. The percentage of cases of
CIF, registered hourly, in which stroke onset occurred while
the patient was asleep was more than those of ICH and SAH
(14.2% v 8.8% and 9.5%, respectively; p<0.05). The propor-
tions of categorised situation at onsct were similar between
cascs of ICH and SAH.

Time-specific onset numbers for 12 2-h periods
The time-specific onset numbers by sex were pooled because
the characteristics of circadian variation were not markedly
different between men and women in all subtypes (table 3).
Figurce 1 shows the time-specific onset pattern of cases of
CIF. In all onsct situations, the circadian variation showed a
sharp peak during the period from 06:00 to 07:59 (RR 194.0%
(95% confidence interval (CI) 177.2% to 212.4%)), a small dip
around noon, a smaller second peak from 18:00 to 19:59 (RR
104.3% (95% CI 94.0% to 115.8%)) and a nadir during the

tomography or magnefic resonance imaging

Table 1 Characteristics of patients with first-ever stroke, diagnosed using computed

Variable CiF, n=7575 ICH, n=3852 SAH, n=1530
Sex, n (%)
Male 4238 (55.9) 2079 {54.0) 545 {35.8}
Female 3337 {44.1) 1773 (44.0) 985 {64.4)
Mean age {SD), years
Men 8.5 (11.5) 62.9{12.3) 56.3{13.4)
Women 73.1{11.4) 68.9 (12.4) 62.8 (13.0}
All 70.5(11.7} 65.6 (12.7) 60.5 {13.5)
Age distribution {years),
n {%)
0-49 313 (4.1) 377 {9.8) 323(21.)
50-59 756 (10.0} 751 (19.5) 329 (21.5)
60-69 2007 (26.5) 1165 {30.2) 444 (29.0)
70-79 2433 (32.1) 883 (22.9) 281 {18.4)
Over 80 1574 {20.8) 549 {14.3) 110{7.2)
Unknown 492 {6.5) 127 (3.3) 43{2.8)

CIF, cerebral infarction; ICH, intracerebral haemorrhoge; SAH, subarachnoid haemorrhage.
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Table 2 Cases in which onset time was specified hourly, in the morning or afternoon, or
was unspecified
Intracerebral Subarachnoeid
Cerebral infarction  haemorrhage haemorrhage
n % . n Fa n %
Hourly
In the waking state 3726 49.2 2668 69.3 1104 722
During sleep 1079 14.2 34} 8.8 146 9.5
Unknown situation 255 3.4 150 3.9 58 3.8
Merning or afternoon 788 10.4 233 6.1 74 4.8
Unspecified 1727 228 460 11.9 148 9.7
All 7575 100.0 3852 100.0 1530 100
night (%* test, p<<0.001). The cases in which onset occurred in DISCUSSION

the waking state showed two peaks: one from 10:00 to 11:59
(RR 152.2% (95% CI 136.0% to 170.4%)) and the other from
18:00 to 19:59 (RR 123.7% (95% CI 109.9% to 139.3%)), with
a dip around noon and a nadir during the night (x* test,
p<<0.001). The peak in the morning was higher than that in
the afternoon. The cases in which onsct occurred during sleep
showed a single peak during the period from 06:00 to 07:59
(RR 426.6% (95% CI 353.1% to 515.5%); ¥° test, p<0.001).

Figures 2 and 3 show the time-specific onset patterns of
ICH and SAH. For all onset situations, two peaks were
observed: one from 06:00 to 07:59 (RR 153.1% (95% CI
134.0% to 174.9%) and RR 144.1% (95% CI 116.2% to
178.5%), respectively) and the other from 18:00 to 19:59 (RR
165.8% (95% CI 145.4% to 189.0%) and RR 154.8% (95% CI
125.3% to 191.2%), respectively), with a dip around noon and
a padir during the night (%2 test, p<0.001). The cases in
which onset occurred in the waking state showed variations
similar to those seen in all cases. The cases with onset in the
waking state showed two peaks: one from 06:00 to 07:59 (RR
133.0% (95% CI 114.3% to 154.8%) and RR 135.7% (95% CI
106.8% to 172.4%), respectively) and the other from 18:00 to
19:59 (RR 179.8% (95% ClI 156.0% to 207.2%)) and from
16:00 to 17:59 (RR 168.0% (95% CI 133.7% to 211.1%)),
respectively (7 test, p<0.001). The cases of ICH and SAH in
which onsct occurred during sleep showed a single peak in
the period from 06:00 to 07:59 (RR 343.4% (95% CI 239.2% to
493.1%)) and from 04:00 to 05:59 (RR 252.8% (95% CI
123.2% to 457.5%)), respectively (2 test, p<0.001).

Validation of cases in the stroke registry for this study
We used the stroke registry data from the Iwate prefecture. In
this registry, the annual registration rates, which were
considered to be the annual incidence rates of onset of
first-ever stroke per 100 000 people from 1991 to 1996 were
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Figure 2 Time-specific onset number for 12 2-h intervals by onset
situation of iniracerebral haemorrhage. Solid columns, in the waking
state; shaded columns, during sleep; empty columns, unknown situation;
solid circles, all onset situations.

Table 3 Time-specific onset number by sex
Cerebral infarction Intracerebral haemorrhage Subarachnoid haemorrhage

Time interval (h} Men Women Men Women Men Women
0-2 12 89 48 51 22 30
2-4 84 74 54 20 10 22
4-6 176 108 81 52 39 43
6-8 529 455 251 175 55 107
8-10 342 256 172 157 45 84
10-12 344 253 180 138 52 77
12-14 217 141 19 44 26 57
14-16 257 194 156 122 39 64
16-18 244 188 212 227 55 127
18-20 267 213 231 251 53 121
20-22 195 140 130 135 25 76
22-24 109 73 72 61 32 47
Morning* 321 260 90 72 24 32
Afternoont 108 99 45 26 11 7
Unspecifiedt 933 794 238 222 57 Fal
All 4238 3337 2079 1773 545 985
*Onset time registered in the morning.
+Onset time registered in the afternoon.
$Onset fime not registered.
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Figure 3 Time-specific onset number for 12 2-h intervals by onset
situation of subarachnoid haemorrhage. Solid columns, in the waking
state; shaded columns, during sleep; empty columns, unknown situation;
solid circles, all onset situations.

88.9, 45.2 and 18.0 per year for CIF, ICH and SAH,
respectively. The age-adjusted annual incidence rates of ICH
and SAH, estimated using data from the 1985 Japanese
population census, were similar to those of previous reports
from Japan." " ¥ However, the rate for CIF was lower. The
percentage of unregistered cases of CIF may be higher than
thosc of ICH and SAH. The average ages of patients with CIF
in our study were similar to those of patients in other studies
bascd on the Japancse community.” ¥ The percentages of
cascs in which onset time was unspecified were similar to
those of previous reports.”® ' Therefore, there was
probably no bias in the registry with regard to cases with a
specific time zone or specific onset category.

Circadian variation of stroke onset

Previous studies showed that the circadian variation of stroke
onsct in paticnts with CIF had a single peak,** whereas those
of patients with ICH" "' and SAH® " had double peaks.
Only three previous reports have discussed circadian varia-
tion of stroke onsect scparated on the basis of situation at
onsct—that is, in the waking state or during sleep' 7 *—but
the numbers of cases included were too few (n =914, 375
and 675, respectively) for conclusions to be drawn.

In our study, ICH and SAH showed bimodal circadian
variations and CIF had a single peak for all cases in all onsct
situations, whereas all three subtypes showed bimodal
circadian variations of stroke onsct in the waking state only.
This difference was due to the influence of cases of CIF in
which onsct occurred during sleep, which accounted for
about 20% of the cases in all situations and were concen-
trated at the time of awakening. In contrast, the cases of ICH
and SAH occurring during sleep, which accounted for about
10% of the cases in all situations, had a small influence but
did not affect bimodal variations. This concentration at the
time of wakening corresponded not to the concentration of
stroke onsct but to that of its recognition. This circadian
variation of stroke onset for all cases is actually a sociological
variation of stroke onset, and is information that is useful
when  accepting patients with  stroke—for cxample, for
ambulance or hospital services. If all the cases of stroke
onsct during sleep and with unknown situation occurred
equally between midnight and 06:00, circadian rhythm did
not losc its nadir during the night in ICH and SAH, but lost it
in CIF. Lower blood pressure reduces the incidence of stroke,
but nocturnal low blood pressure is a risk factor for ischacmic
stroke.” Disordered breathing in sleep was reported to be a
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risk factor for ischacmic stroke onset at night.** This shows
that sleep or status in sleep tends to promote ischaemic
stroke and suppress hacmorrhagic stroke.

In the waking state, bimodal circadian variations were
different in that CIF showed a bimodal pattern with a higher
pcak in the morning and a lower peak in the afternoon,
whereas ICH and SAH had a bimodal pattern with a lower
peak in the morning and a higher peak in the afternoon.
Onsct time in the waking state was more accurate than those
during slecp or with an unknown onsct situation. The
bimodal circadian variation of stroke onset while awake
seems useful for investigation of the trigger for stroke onset.
Several previous studies have concluded that arterial blood
pressurc  is a  trigger  for  hacmorrhagic  stroke
onset.” "' " Our results on ICH and SAH, showing
very similar variations, indicated that the triggers for stroke
onsct were the same for ICH and SAH. Ischacmic and
hacmorrhagic stroke were reported previously as having the
same trigger.” In our study, the results of bimodal circadian
variation in the waking state for both ischacmic and
hacmorrhagic stroke indicated that both types of stroke have
a common trigger. However, some other factors are required
to cxplain the difference in heights of the peaks in the
morning and afternoon between ischacmic and hacmorrha-
gic stroke. Previous studies indicated increases in the levels of
haematocrit, platelet aggregability and hypercoagulability in
the morning.” > Thesc factors promote ischacmic events and
prevent haemorrhagic events. The triggers for stroke onset
scem to consist of two types of factor—that is, blood pressure,
which is common to both ischacmic and hemorrhagic stroke
and shows a bimodal pattern, and hacmostatic functions,
which promote ischaemic stroke and prevent haemorrhagic
stroke in the morning.
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However, 11 has et been determined whuﬂ*cr i dose
rexporse refationship hepween the number of ciparettes
smoked and CRP Jevel exits {6 8] I has aiso not been
determined whether there o relationship between the length
of smnking cossution period and sereng CRP Hevel {8017

fov e studv, we examined the association between num-
berof cigreties smoked per day and serum CRP Jevels amd the
associztion between leneth of the smaoking cossation perod
and serum CREP levels in appurently healthy Jupanese men,

mubjects and methods
Sewwedv sidects

This wudy s part of the ongoing lwate-RENCO Stady
{Twate KENpoku COhors Stady ), which has been carried out
stnee 2002 haate Prefectures Japan. The study
consists of four muncipaities {Nmehe City, lehinohe Town,
Karuma Town and Knrohe Villaged with o wiad population
e 20012 of 2605, including 13046 men aped H) o 09
voars. nvititions o multiphasic health sereenmg woere
waued by povernment offtces incach conmuanity, In 2002,
2337 (1790 of the TLIMG men aped 40 10 09 veurs
participaied inoannuad bealth checkups, O those parier-
pants, 1950 men guve witlen informed consent for par
foipation in this stdy Gcceptance rate: 86,914,

Nincteen subjecis with ORP levels prewter than W mgL
were excluded e avoid anadysis of dot from subjects who
had developed aeute adlommatery disease |18,
<tubpects were exciided bevasse of lack of wnthropometnical
i, The renmining 1926 men were corelied i fus study,

Ty staudy was approved by the Medical Ethics Comimu-
tee of hwaie Medical Universit
with the pusdchines of the |huru'u'minn ot Helsinki.

e

Five

vannd condocied e accordance

Measpremoents

t\l«:;mumr-cn" el blowd ware perturmed by
Participants were asked w avoid cating o
30 min hetore measurements. Wewht was mea-
sured with o automated seale {TANITA digstal seade Model
BWR-200). Height wis measured usig o digital handle
seale TYAGAMID model 4R325Y0G-2001) Blood  pressure
wos measured twice in the sitting position nsing an
awtomiaie device 1RP-1030 HiModel 313000, Nippon {olin.
Komaki, Japand atter arination and w S-nnn rest Swstolic
bluod pressure (SBPY and dinstolic blood pressure (DBP)
wore cach calewdned as the mean ol teo measwemants,
Body mass index (BMD wus coleolated as weight (k)
divided by the square of body height {m).

PHUSSUIY
well-trained start
L”.‘\L‘I'L‘HC

Selt-administered questionnaizes vn demographic charac
teristies. history of vardioviseniar disease and apoplexy, drug
wse, aleohol consumption, smeking snd dietary intormation
were used o colleet idividua! information. In this gques-
whed ubout the nember of

oI, curtent smokens were ¢

Foveratene Mordena

RN TV AR SN

crgareties smoked per day and duration of smokimg, Past
smwrkers were asked about Ure numiber of ciparenies snwoked

per day und age ot which they had stopped smoking.
Larfserantory it

Casatd bloed swmples were dinwn from antecubital veins
af seuted parbieipants with minimal wmiguel use Buo vacuun
tithes containing ERTA {alucose, A TC or @ senum separitor
sl HORP, Bipads), The sompies wene minsported o a iuboramey
(hwane Health Servee Associatent and analyvred,

Serum fevels of CRP were determined by the Lates-
et immtnonephelometric: method  (Dade Belinng
Dingnoestic, Gernumy) with o threshold of 000 mgtl Inhis
estimation, CRP values under the minimum detectubic lovel
were regarded as being 000 mgdl. Towd cholesteral (107
fosels were determined by an cnzyvmatic assay. ingheeende
(TG levels were deternuned by oan enzyme-culormeiric
Ingh-density lipoproein chu?c@tv'm} (DL fevels
and Towe-density Epoprotein cholestere] (LDLOY love)
determmed by u direct guanttative assay, and plasi
levels were determined by e hexokinuse alir-
method, AL of the abone biochemieal datz were
atalyeed wsing an atomated anmalveer (HITACHT 774000
Glyveosylated hemwglobin tHbATe) levels were determined
by lugh-performance Iquid chromutography
automated amabyvzer {TOSON HLC-723GT Japany, Determi-
patns of TC devels and HDLE fevels woere perlormed
ueder the quality control program of the Center for Disense
Cortrol m the Uheted Sttes through the Osuka Medicud
Centor for Teulth Seience and Promonun, Japun,

HESHEN

IS wgre

wlcos

violed

Bsing un

Dt dnenedling coud classificaaon

To examine the relationshops betweer URP fevel e
candiovasentar vish Rt were divided into
guantile groups acconding o CRP fevel
relatiensiup between the

RArtiCipin s
To exumine the
pack-years of smoking and CRP
level, current smokers were suhdivided imo three groups
pack-wears of eaamine the
cizareites smoxed per duy

acenrding o smoking, T
rehtionship between nnmber of
ad CRP ovell current smokers were also subdivided e
theee groups aecording o number of cigarcties smoked per
days g leht smoker eroup 1 19 seeretesidoyvn maderise
smaoker ': up 120029 cigarettesadayy and heavy smuoker
group {30 cirarctissday) To examine the selationship
between luwfh of wwking ccs’\':nion noriond and CRP fovel,
pust smokers were subdivided into swo groups aceerding 1o
Teneth ol xmoking cessation pu;od, @ short eossation poriod
less than 5 yenrs) und u
cossation perivd group (no smcking for 5 yews or morel,

have shovan thi alechol imake {19200
and vveresse [21.221 are associted witie serwm CRE evel
Repular drinking was defined as drinking 5 days er mowre

group e smokig for lony

Several studes

P
Ftae

por week and exercise habit was detined s duing exere
feust 60 mist por month,
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Sestistivad analvvis

One-way analvsis of variimee (ANOVAT was used s test
differences amuong three uruups’ or more. Multiple compuri-
sons were perforned usiig Booferrenss metlod. Compari-
sons of skewed dota werne performed using the Mann
Whitney {7 test, Muhmlc IIICHE TOZRUSSION lyss W
pertormaed usinge neatura! leparithm-rransiormed CRP
CRPY us @ dependent vanable and smoking sigus patters
(heht smoken moderae smoker, heavy smoker and past

smokerh age. BML sysiolic blood pressure and levels of

HbATe, HDLC and LDLC, which were sipniticantly relaed
t CRP Jevel inunivarinte snalysis, as independont variables.
Afler adjusting, for several confounding factors (those
significantly related 1o In CRP levels in 2 mubtiple l'cg
ression amthysisn, peometre mean levels of CRP wer
compared esing analyvsis m covarzines (ANCOVA L Linear

tremds bebween number of agarcties smoked per day and

seometric mean lovels of CRP and botween pack-years ol

smwking and geometric mean levels of CRP were exannned
after sdjusting Tor migor confounders, A 2 value less than
005 was considered to be statistienlly sipnitican. All
stttistivy] unalvses were pulormu! using SPSS sofiware
fversion THAL Chicago, 1L

Results

< lh!:'\h.h.‘:‘l\ik\ according to smoking stutus are showa in
Table U Ape, BMETIDLC levels and provalence of exercise
hubi m current smokens were lower than those in pon-
siokers, The paventuge of current smokers who were
regubir drinkers was higher than the percentage ol non-
smokers whe were repulur drnkerss Mam levels of crude
CRP were 080 mgl in son-smokers, 087 opell in past
snwkers and 098 merll mocurrent smokers, Mulupie
compitrisons nsing the Mann Whitney O test showed 1
serem CRIP Jevels i current smokers woere ﬁi”nil'xcum!y
higher than those in mem-smwkers (77 <0 01N The men
CRP lovels i opast smokens were in«.cmwduuc botween
those k1 ron-smokers and those in current smokers.

Charactersstics aceording o quantiie groups of CRP
fevels ure shown in Teble 20 Ape. BMIL SBE DBP,
provalence of smokers and Jevels of TC, TGo LDLC,
plasma wucose and HeA e were nereased signiticamly
with increase in CRP Tevell HDLC fevels wene snversely
assucuied with CRP fevels o7 - 0010

Tuble 3 shows the resalts of multiple linear regression

anitlysis usimg I CRP as a dependent variable and using
snrkang states petterns (past smaker, ikt smoker, moderate
smoker und heavy smoker) as independent vuriables, The
three patterns of current smaking <atus wore signiticantly
relased e In CRP levels, while the stundardized coeflicients
were somufan Past smoking <stus was also signiticantly
rebted o o CRP Jevell The fevels of HDLC, LIM.C and

HbA e were also relared to I CRP Jevel, The hivh lnvels of
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hitlestern] Jevel Hbade, percentaee of piveasviated heawslobi, SBE,
swaboae bloond apsatize,

8 gt T £kl attne

three grouns,

correltion among the explanatory varnabios seeniteexmst, We
also performed o muitiple repression maodel using the pro-
ducts of pairs of explunatory vuriables as mdependent varm-
bles for adjusting for intesactions among explanatory vari
The results were not changed even ulter adjusting for interactions
amueng explmatory veriables, And anad
the robustness of the multiple regression muodel.

Non-adrusted and adjusted geometre nvan levels ol CRP
are shown o Table 40 Adjusted mean CRP levels were
sz ficuntly different mnong three groups (Non-smoker vs
Current smeker, £ - 0.0 Nen-smoker vs. Past smoker, /
(L0 Pust smoker ve. Current smoker. /2 - 00013 Adusied
micis CRP levels were different in the short cessation group
and tong cossaton group (.45 v, Q5K 2 - 0.05), Adjusted
man CRP level anothe loeng cossazion group was similar
that in the non-smeker group (043 vs, 0031 NS

A stgmficant hincar trend was not obsenved cither in the
relationship of adjusted CRP fevels among subgroups
aecording to the nusnber of crgoreties smuoked per day o7
in the relationship of CRP levels amonyg subgroups
according o the puck-veurs of smekimng,

S,

s of residunds showed

Discussion

Tac main finding< ot this study were (1 CRP [ovels woere
clevated i ocurrent smokers reedless of the number of
cigareties smwked per day hoth bhefore wnd after adiesting
for mujor ceatounders and {2) there were signilicant
ditferences hereven adjusted CRP levels in the shor
cessation group and leng cessution group.

Inconsistens results e been repurted tor the relation-
ship between number of cigureties smoked per day und CRP
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Spapreteiz chodestorl levels LDLO. owedensar

level and hetween urk-v“‘u‘\' of smoking and CRP fevel |6
RI3T Tracy et ol Gd oot ind s dose response relationshup
between pack-vears ot smokmy and CRP level {23 ] Koeenig
ctoal analvred ‘hc asseciations between number of
cigarcties smoked por day and CRP level and between
puck-vears of snmking ard CRP lewel, bur they did nest
report @ dose response relationship hetween number of

assoctation between number ol cigarettes smoked per day
ard CREP evel in current smokers This is i conirast e the
dose response relationship between number of cigraretios
sioked per day and HDLC level found m our study (erude
mean Jevels of THILC: 56,3 mpad! in mild smokers, 36,1 mygs
dl o modenige smokens, 3.4 mgadll in heavy smokers,
near mead tese £ < 03y and in oo provious sedy (25

cigarettes smoked per diy and CRP levels or between pack-
vears of smoking and CRP Sevel (6.7] Frohlich ¢t al,
reported that the number of cigareites smoked por day, pack-
vears of smoking and duration of smuking arc positively
assochited with CRP levels tn men, adthough CRP fevels in
muoderate 1o hweavy smokers (33 cigareties or more per dayd
wore similar in their soady (8]

It Hus been reported that there s o strong and consisten
dose response relativaship of smoking with coronary artery
di.\cuﬁc (CADY and that there s a0 postiive relationslip
wween the risk of development af CAD and CRP level
THowever, our dite did net shew o pesitive

Table 3
smdardired reprasspon -;«'u:Hicwm by m::lhpi‘ TEPRSASTE R S ored it
ol

Standardized coeflicies Fovalie

Current mmeking
Suthur ul voaredies

12 A

20 2doy R g PRI R0
Heidaw 15 Rt RN
besmekeong [ERP] BRI
A Darst [ R IR
B ket [ER B3 B LAh
SBP e Hss [FRE 3 SLHEE
HIMLC nped o (LR Rt RIlSH
LG papidts IR g
HbA e e AL RN

Aboreviataes, BML '-n-jy s azidexs HIPLC, bephedonsity hopoororemn

sterod fevelr §
wbodeire SHP sesrelic Lloud pressure,

chelesterod level; LINC, fow-d 5 hpoprivten choe

roresnhage ol r;}x‘ux}'iulul I

Varation of suseeptibalisy to smaoking may explain twe kck of
aduse respunse relationship bevween CRP fevel and number
of cigarctivs smoked. Smokers with high CRP levels possibly
aave a bigh risk of development of CVED,

I paost smokers, our disn showed that CRP Jevels were
intermediate between those i non-simokens and those in
current simokers. Similir results reparding CRP fevels in
pust sniokers weere reported (O8] on the ather hand, some
studies reported that mean CRP levels in past smokers ware
stmlar o those i nomokers |7}

A< tor the relazzonshep between smokinp cossation peciod
and CRP fevels, Frishel ot all reported . duration of
associated with CRIP owels
in men. However, CRP fesels i past smwokers whe had aot
steked tor more than 200 %

smuoking cossation s imversely

vars wore stk ingher than those
i subjects who had never smoked [8]. In the present <study,
it was found tne the longer the smwkog cessuton period
was. the lower the CRP levels inopast smokers were
Adusted CRP Jevels i past smokers whe had not smeked
fur 5 years or more were similar to those in subjects wao
had never smoked, Our oesulls suggested chat dwe sk
reduction ot CAD by smoking cessation could be explained
by deciine of CRP evel

There are several lmitanons of our study, First, sonokers
who are in pood physieal condition ¢
tre same number of gigaretes per day, whoereas stnokers
who are not in posd condition tend o cease smoking o
reduce the aumber of cipareties smohed per day
possibly

an contnbe To smoke

Thes sy
2aplain the fack of a dose response eelationship
between CRP evel and nunber of cigarettes smohed por

day, Sceordd, some sebjects i this stady may brve guit
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Surveillance and measuring trends of stroke in Japan:
The Takashima Stroke Registry (1988 — present)

Yoshikuni Kita"*, Tanvir Chowdhury Turin®, Nahid Rumana', Hideki Sugihara?,
Yutaka Morita®, Kunihiko Hirose®, Akira Okayama®, Yasuyuki Nakamura®, and

Hirotsugu Ueshima’

Stroke surveillance

Disease surveillance provides essential
information that can be used for design-
ing effective prevention strategies, appro-
priate allocation of health resources,
assessment of effectiveness of the health
programs, etc. Disease registries for
chronic diseases, including stroke, are
essential in determining the incidence
and trends in a particular population.

Takashima Stroke Registry

The Takashima Stroke Registry is an in-
tegrated part of the ongoing Takashima
Cardio-cerebrovascular Disease Reglstry,
a disease registration system for stroke
and acute myocardial infarction estab-
lished in Japan in 1988. The registration
study is a population-based prospective, :
observational study whose objective i§° to;‘
measure trends in the incidence and case -
fatality of stroke and to compare them'
with other populations w1thm and .out-
side Japan.
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“Department of Cardiology, Otsu Red Cross
Hospital, Otsu, Shiga, Japan

*Department of Preventive Cardiology, National
Cardiovascular Center, Osaka, Japan

SKyoto Women’s University, Kyoto, Japan

Geographical setting

Figure 1 shows Takashima County, Shiga
prefecture in the map of Japan. Taka-
shima County is located in the predomi-
nantly rural area of Shiga prefecture in a
central area of Japan. It is primarily

composed of mountainous rural areas.

The largest ﬁeshwater lake in Iapan, Bl-
Takashima County. Weather m:the Sh1ga
follows four very distinct’seasons: winter,
spring, summer, and-autumn, with sig-
nificant seasonal ﬂuctuatlons

Populatioh Chéiacteristics

Table. i shows the characteristics of the
residents of Takashima County. It is a

,-/farmmg community with inhabitants
'\mauﬂy classified culturally into the same

subgroup and has similar standards of
living. The population has remained
fairly stable during the 16-year study
period, with a population of 55451
(49-2% male and 50-7% female) in the
year 2000 (1), with 22:3% of the popula-
tion aged 65 years or more.

Case finding and registration
process

Takashima County contains two commu-
nity hospitals: Takashima General Hospi-
tal, a public facility with 261 beds located
in the south of the county, and Makino
Hospital, a private facility with 72 beds
located in the north. Additionally, there is
also a geriatric hospital, Imazu Hospital,
which is the only dedicated facility for

elderly people in the county. It has been
estimated that approximately 98% of all
hospital admissions are seen at these
community hospitals (2). The remaining
patients are seen at three tertiary care

s'f,'hospltals Shiga University of Medical

cience Hospital and Otsu Red Cross
hospital in Otsu City, and Shiga Medical

- Center for Adults in Moriyama City,
which have more sophisticated facilities

for advanced treatment. These arelocated
outside the county but within the Shiga
prefecture.

Registered patients included all resi-
dents of the county who were hospitalized
with stroke in the two community hospi-
tals and the geriatric hospital. Also, the
patients who are residents of Takashima
County but were hospitalized with a
stroke at any of the three tertiary hospitals
outside the county were also included.
Internist and specialist investigative per-
sonnel trdined by neurologists and epide-
miologists carried out both the case
finding and registration of patients who
met the criteria. Before final decisions on-
inclusion in the registry, physicians and
epidemiologists checked the records for
absolute verification for eligibility. Regis-
tration procedures were investigated once
every 3 months at the six facilities. We
registered all cases that met the inclusion
criteria (2, 3) on the basis of the medical
records from all the relevant hospitals
inside and outside the county and the
county ambulance records. We used the
registration form of the Monitoring Sys-
tem for Cardiovascular Disease commis-
sioned by the Ministry of Health and
Welfare, Japan (3). Registered stroke pa-
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