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Table 1  Strokes by subtype and season in men and women aged 225 years during

the 7-year period of the Toyama Stroke Registry System project , 1991-1998

Season CI CH SAH Other All strokes

Total
Winter 1771 782" 334" 52 2939
Spring 1713* 776" 317 52 2858™
Summer 1512 587 272 57 2428
Autumn 1524 658 306 56 2544
Pt <0.001 <0.001 0.05 0.951 <0.001
Men  Winter 1031 443" 119 29 1622™
Spring 1027 423" 108 27 1585
"Summer 917 345 100 30 1392
Autumn 930 392 119 27 1468
Pt 0.005 0.002 0.427 0.97 <0.001
Women Winter 740" 339" 215 23 1317
Spring 686" 353" 209 25 1273
Summer 595 242 172 27 1036
Autumn 594 266 187 29 1076
Pt <0.001 <0.001 0.084 0.865 <0.001

Winter includes December, January, and February; spring, March, April, and May;

summer, June, July, and August; autumn, September, October, and November.

t By one-way goodness of fit chi-square test comparing observed vs expected. The

expected numbers were weighted by the number of days in each 3-month period of

the season.

* p<0.05, by one‘way goodness of fit chi-square test comparing observed vs expected

stroke numbers between winter or spring and summer.

* p<0.01, by one-way goodness of fit chi-square test comparing observed vs expected

stroke numbers between winter or spring and summer.
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Table 2 Multivariate Poisson regression analysis with other weather parameters adjusted: relationship
between stroke occurrence and meteorological parameters during the 7-year period of the Project of
Toyama Stroke Registry System, 1991-1998 — the Maximum RR—

Cl CH SAH All stroke
MP  lag® RR(95%CD lag RR(95%CI) lag RR(95%CD lag RR(95%C1)
All seasons
T... 1 1.008(1.003-1.014)" 0 1.029(1.019-1.068)"" 0 1.013(1.009-1.018)™
Tas 1 1.019(1,002-1.036)" 2 1.029(1.005-1.053)"
RH,... 1 1.009(1.004-1.015)" 1 1.003(1.001-1.005)
Spring
Town 0 1.011(1.001-1.020)* 0 1.018(1.004-1.033)" 0 1.012(1.005-1.019)"
T 1 1.043(1.0t15-1.072)"™ 0 1.036(1.000~-1.074)"
RH,... 1 1.004{1.000-1.008)" 1 1.006(0.998~1.013)™
APy 0 1.026(1.003-1.050)"
Summer
T mean 0 1.067(1.042-1.095)* 2 1.052(1.017-1.0871)™ 0 1.016{1.005-1.029)"
RH,.., 4 1.007(1.001-1.012)"
RH 2 1.020(1.007-1.034)™ 4 1.006(1.001-1.011)"
Autumn
Toesn 2 1.012(1.002-1.022) 1 1.032(1.015-1.048)™ 1 1.016(1.008-1.023)™
RH 2 1.011(1.000-1.023)"
Winter
T., 2 1.017(1.000-1.035 © 1.035(1.006-1.065)" 0 1.016{(1.002-1.030}"
Ta 4 0.955(0.916-0.995)"

AP, 1 1.010(1.001-1018)"

All values are adjusted simultaneously for the effects of year, season (only in models for the total strokes),
day of week, sex and age of the patients.

Abbreviations: WP, weather parameters; RR, rate ratio; Ty..,, mean ambient temperature; Ty, change of

mean temperature from the day before; Tjgw, low ambient temperature; RH can, mean relative humidity; RHgi,
change of mean relative humidity from the day before; AP,.,,, mean air pressure; APy, change of mean air
pressure from the day before; CI, cerebral infarction; CH, cerebral hemorrhage; SAH, subarachnoid
hemorrhage;

**% n<(,001; ** P<0.01; * p<0.05; $ time lag (days)
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Table 3 Poisson regression analysis of the direct effect of mean ambient temperature on stroke
occurrences at various period in a day

CI CH SAH All strokes
Lag* TZ RR(95% CI} RR{95% CI} RR(95% CI) RR(95% CI)
total i
1 T13.16 1.007(1.002_1.012" 1.026(1.018_1.034)** 1.015(1.004_1.026)"* 1,013(1.009_1.017)™"
1 T17_24 1.008(1.002_1.014)" 1.031{1.022_1.040)** 1.015{1.003_1.027)" 1.015(1.010_1.019)"**
0 T1 4 1.007(1.001_1.012)* 1.031(1.022_1.040)™* 1.013(1.000_1.025) 1.014{1.009_1.018)"**
0 T5.8 1.007(1.001_1.012) 1.029(1.020.1.038)* 1.012(1.001_1.024)* 1.013(1.009_1.017)**
v} T912 1.007(1.002_1.012)*  1.027(1.019_1.038)"** 1.016(1.005_1.027)* 1.013(1.009_1.017)*
spring
1 T13.16 1.012(1.003_1.021)*  1.021(1.009_1.035)"* 1.013(1.007_1.020)""
1 T17.24 1.012(1.003.1.022)* 1.022(1.008_1.036)™ 1.014(1,006_1.021
0 T1 4 1.011(1.002_1.020)" 1.018(1.004_1.032)" 1.012(1.004_1.019)"
0 T5.8 1.012(1,003_1.021)*  1.017(1.004_1.031)* 1.012(1.005_1.019)***
0 T9_.12 1,013(1.004_1.021)™  1.022(1.009_1.035)*** 1.015(1,008_1.021)™
summer
1 T13_16 1.041(1.019_1.063)"* 1.036(1.008_1.065)* 1.012(1.002_1.022)"
1 Ti17.24 1.053(1.027_1.080)™** 1.051(1,017_1.086)™ 1.017(1.005_1.029)*
0 Ti 4 1.067(1.040_1.094)™ 1.051(1.016_1.087)" 1.018(1.006_1.031)™
0 T5.8 1.069(1.042_1.097)" 1.051(1.016_1,087)™ 1.018(1.006_1.031)"
0 T9.12 1.050(1.028_1.073)"** 1.034(1.005_1.063)* 1.013(1.003_1.024)*
autumn
1 T13.16 1.030{1.015_1.045* 1.015(1.008_1.023)"**
1 T17.24 1.036(1.021_1.052)"™ 1.016(1.009_1.024)***
o Tt 4 1.036(1.020_1.052)= 1.015(1.008_1.023)***
0 T5.8 1.032(1.017.1.048)™" 1.014(1,007_1.022)***
0 T9.12 1.026(1.011_1.041)* 1.013{1.006_1.020)***
winter
1 T13_16
1 T17.24 1.013(1.002_1.024)*
0 T1.4
0 T58 1.023(1.000_1.047)"
o T9.12

All values are adjusted simultaneously for the effects of year, season (only in models for the whole year
strokes), day of week, sex and age of the patients.

Abbreviations: TZ, time zone in a day; RR, rate ratio; T, , mean ambient temperature from 1 to 4 am; T,
mean ambient temperature from 5 to 8 am; ¥, ,, mean ambient temperature from 9 to 12 am; T,y ,, Mean
ambient temperature from 13 to 16 p; T,,,, mean ambient temperature from 17 to 24 pm; CI, cerebral

infarction; CH, cerebral hemorrhage; SAH, subarachnoid hemorrhage
**% p<0.001; ** P<0.01; * p<0.05; § time lag (days)
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3 EhhTHRM 324(52.8) | 334(52.3) | 205(48,1) [280(49.4) |271{46.9) | 315(51.4) | 276(43.1) | 306(41.5)
4. %2 175(28.5) | 182(28.4) | 150(35.2) [223(39.3) |193(33.4) | 172(28.1) | 275(43.0) | 336(43.5)
5. HEWICHE 7( 1D 4( 0.6) 5(L2)Y| 7L 5(0.9 5( 0.8) 9( 1.4) 6( 0.8
*P<0.01  **P<0.001



*®29

(ERBRCEULEY—EADHALLT )

RAEFIAL (FE1EUT)

BRFRE (FEEE)

60 mXAR it 60 FELL L 60 B AT 60 mLl b
3 = % = # s 3 x
L&A 25( 4.1) 48( 7.5} | 11(2.6)| 20(3. 7] 24(4.2)} 4908 1)] 14(2.2) 8( L1
2. il 131(21.6) | 17727.7) | 51(12.1) | 54( 9.9) 1124(21.9} | 149(24.5) | 69(10.9) [ 65( 9.3)
3. FhhThin 402(66.2) | 303(47.5) | 244(58. 1) |327(60.2) |362(63.8) | 282(46.4) | 343(54.4) | 435(62.5)
1.2 46( 7.6) | 108(16.9) | 112(26.7) |136(25.0) | 55( 9.7y | 128(21.1) | 201(31.9) | 186(26.7)
5. EEICHER 3( 0.5 2(0.3) 2( 0.8 (L] 2004 0( 0.0) 4( 0.6) 2( 0.3
*P<0.01  **P<0.001
£30 (AADOZHEDE)
BEAAL (F1EILT) ERFAE (FREEE)
60 AHE 60 MLl L 60 FRAIH 60 LA b
% z B S % =z B =
L &< il 35( 5.7) 48( 7.6) | 20(4.8)| 32(5.7)| 39(6.8)| 49(8.1)| 18{3.0)| 30(41)
2. 162(26.3) | 177{27.7) | 82(19.5) [140(24.8) |141(24.6) | 149(24.5) | 94(14.8) | 174(23.9)
3. bhhebin 289(47.0) | 303(47.5) | 190(45. 1) [257(45.6) [261(45.5) | 282(46.4) | 245(38.5) | 321(44. 1)
4. 782 125(20.3) | 108(16.9) | 123(29.2) |130(23.0) |131(22.8) | 128(21.1) | 274(43.0) | 201(27.6)
5 FEFILHR 4( 0,7 200.3) 6(1.4)| 5(0.9)] 2(0.3 0( 0.0) 5(0.8) 2{ 0.3)
*P<0.01 **P<0.001
£31 (EHoFihnigs, $E, TR, FHAH
ERFAL (#1ET) BEFAZL (FEH&ME)
60 AT 60 LA b 60 XA 60 Ll b
% S 5 E-8 % x % =
L&Ay 91(14.8) | 78(12.2) | 73(17.2)| 82(14.8)| 82(14.3) | 74(12.2) | 130(20.5) | 141(19.2)
2. LT 279 (45. 4) | 248(38.8) | 147(34.6) |206(36.7) |253(44.2) | 244(38.8) | 249(39.3) | 287(39.0)
3. &P 199(32.4) | 223(34.9) | 163(38.4) |213(38.0) |193(33.7) | 212{(34.9) | 218(34.4) | 248(33.7)
4. 72D 37¢6.0)| 700110} | 35(8.2)) 51( 91| 38680} 72019 | 32(50 | 50(6.8)
5. FEEIC 8( 1.5)] 20(3.1 (18| 8(1.8] 7(1.4) 5(0.8 1 14(1.2) 9( L.2)
*P<0.01  **P<0.001
£32 (HEEHEOQOL) EHE+ BERE (F2HEIE AL
6 OBk 6 OmElE
B > il I+
BRFAAPVEI1ELT)E 13.7£2.1(619) |13.4+2.2(646) {13.0£2.7(440) | 12.7£2.6(582)
BEMAZ (FEEEEDE  13.9+2.2(583) [18.7+2.0(620) {14.2+2.2(652) |13.7+2.3(766)
*P<0.01 **P<0.001 ¥IEDOZED t REOH EEE



£33 (LEFEZKOQOL)
6 O WA 6 OmiLl
Bt po i el FBpr* g kel
BREAAVCE1IEUT)EE 12.3£2.3(618) |11.8+£2.5(645) | 11.9+2.8(440) [11.6+2.6(583)
ERFIHL EEHERE  12.6+£2.4(580) |12.3£2.3(619) [13.1+2.5(649) [12.6£2.4(765)
*P<0.01  **P<0.001
#34 ((H=BFEOQOL)
6 0 FERT 6 OBkLLE
B It T+ >
ERAAVCELIENLT)EE 124220(616) |12.61.9(642) |12.5+2.0(431) | 12.9%+2.0(575)
ERABALZ(EEEENE  125122(549) |12.9+1.8(615)|13.0+2.0(642) |13.41.9(743)
*P<0.01  **P<0.001
#£35 (REEEOQOL)
6 O mR AT 6 OmLLE
il gk 1k Y
BRFMELE1IELT) B 11.422.00616) [11.4+£2.0(645) |11.6+2.2(440) {11.4+2.1(582)
ERFAZ (EEKEDE  11.712.2(549) [11.7=1.9(620) |12.5=2.2(650) |12.1+2.0(765)
*P<0.01  **P<0.001
%36 (QOLOEARYE
6 O BRI 6 OmkLlE
B T B x>
BRFED(E 1B T 54.8112.(559) |[53.4+12.(545) |54.7=14.(341) |52.4+14.(425)
BRAAZ(EEEEDE  56.1£12.(531) |[55.8+11.(524) [60.5113.(529) |58.6+ 12.(540)
*PL0.01 **P<0.001
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