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Objectives. The association between the occurrence of acute myocardial infarction and meteorological
factors was examined in five cities of the Chugoku area in Japan.

Methods. This study used the emergency admission data for acute myocardial infarction in Yamaguchi,
Matsue, Tottori, Okayaméa] from April 2000 to March 20050] and Hiroshimé&] from January 1993 to
December 200201 Daily meteorological data was obtained from The Japan Meteorological Agency. The
Poisson regression model was used to examine the association between acute myocardial infarction and
daily average temperature and pressure.

Results. In Hiroshima, Okayama, Yamaguchi and Matsue City, daily average events of acute myocardial
infarction were 30%, 30%, 33% and 40% higher in winter than those in summelt] p [1 0.050] Daily average
events increased as atmospheric temperature decreased. In Hiroshima, Okayama and Yamaguchi City,
daily average events in the low temperature groupl 70 10 °COwere significantly higher than those in the
high temperature groupl 75 20°C0 p U 0.050 In Hiroshima City, a significant interaction was found
between temperature and pressure. Daily events in the low temperature and low pressure groupl 1.38/day[]
was significant and 37% larger than in the high temperature and moderate pressure groupl 0.94/day ; risk
ratio 1.37, 95% confidence interval 1.010 1.86, p[J 0.050] Days with low temperature and low pressure
were characterized by rain and/or snow.

Conclusions. The occurrence of acute myocardial infarction was associated with low temperatures,
especially daily average temperature lower than 10 °C. The risk was high on days with low temperature and
low pressure in Hiroshima City.

J Cardiol 2007 Jan,; 491 1[1 31040

Key Words
EMyocardial infarction, treatment H Cardiovascular disease, prevention
EEpidemiologic methods HRisk factors

0o0o0on Joo00o0ooooooooooooboooooon
J0000o00o0oooooooooobobooooon
J0000odooooooooooooooooo Jo000o0d0o0oooooooooobobooooon
Jodddd0d0o0oo0oOoooooooooooDoon 000000000000 000™ M O0000000
000000000000 0000000"m o0 J0000d000o0ooooooooboooooon

0000000 O00000:073408551 000000 10203;%' 000000000, 0000000000000
gooooo

Graduate School of Health Sciences, Hiroshima University, Hiroshima; Y 'Hiroshima Medical Association, Hiroshima; " >Graduate
School of Biomedical Sciences, Hiroshima University, Hiroshima

Address for correspondence: KAKEHASHI M, PhD, Graduate School of Health Sciences, Hiroshima University, Kasumi 1020 3,
Minami-ku, Hiroshima 73400 8551 ; E-mail : mkake@hiroshima-u.ac.jp

Manuscript received May 26, 2006 ; revised August 9 and November 7, 2006 ; accepted November 7, 2006

MSc O master of science

31



32 oooooo oo

oooobobooboobobooobuoobooooo
ooooboboO0o0oooooooobobbO0oOod2oo4
000195%0000%0000000000000
ooobooooobooboobobobooooooo
gboboooooobooboobobobooooogo
gboboooooooboooboboboo
gboboboboooooobooboboboobooo
gobbogz2003000019930200200 0000
goooboobooboobooas37ssoobognn
D"EOTIDDDDDDDDDDDDDDDDDDDD
goboooboboobooboboobbooobooon
gobooobobooboobboobbooobooon
goobboogooobb2040000000000
goboobobooboobbooboooboon
goboobobooboobbooboooboon
0oooo"™g200500000000000000
gobooobbooboobbooboooboon
goooomoobbooooooooooobooo
oo™ oboobooboooboobogoo
goboobbooboobbooboonooboon

goooo

1. 0000

goboooooooooboocoobooooooo
oiobmoomoobo@moomooomoon
CMmobOom40000000D0O20000 4002005
o3g0osobooboobooocobocoooboooboon
cOooooobOooOoobOOoocOoOobOOo0Od 1993
010020020 1200 10000000000000
cooooooooooboocooboocooboooo
coboooooooooboocoobooboooboooo
coooooooooobocooboocooboooo
ooooooooooobocoooboooboooo
coooodoooooooon

goboooooooooboooobooooood
oooboooooooooobooboooooooogon
ooooooooooobooooboooboooo
ooooo

2. 0gnono
1) 0000000000000 oo
gobooooboobbooboobboooboo

ooboocOoooooboooooocoooOO2020m0m
oM3osomuomebsmbommotlIomon
obobooooooOooobooOootennbOoOOOO
gobooooooobooocoOooOoooooOooOooon
gobooooooooo

2) 00000000000 0O0O0OD

oboooOoi1oocooocoboobooobooonn
gboooooooooooboboboooooooon
gbooooooooobobomooooooogon
ubmooooboboboooooooooogon
gooooooooobooos3ocoooooooon
gMrgogoooboboToro iocoon
OT2 108 TO 20CD 0000 TR TH 20°C 30 0
gbompoooOg,0000PDPO 1,009 hPalld
ooooPO1,0098 PO 1,016 hPalI O O OO P3

OPRE 1,016 hPal 30000000000 OOOOO

gobobbooooooboobobbDbD4nhPabnO0O0O
gogoboobboobboobbogioeos0 1,012
hPa0 000000000000 0O00O00O000O0090OD0
Uoo0oboOonomoTIiPIO TIP20 T1P3; T2P10 T2P20
T2P3; T3PIO T3P20T3P3L 00000000000
goTop20 1320000000
oooboobooboobooooooosess 12000
ooobobobpboosoboooonoonogon

goooo

1. 000000000
coobooooooooooOobocOoOooboOoooon
gobooooooobooooOooooooOoboOooon

OTable 1D 00000000 O0O0O0OON0.31/0/10

gomoomo.y/bo/nooomooooboooon

go.lo/g/ioobmobodo.az/o/o0omoon
gooyy/nnobmoooooooOoOoDnDn

2. 00000000

gooooobobobbbO00MFig. 1ooon
gdbooooboobbooboobobooboon
gobooooboobbooboobobooboon
gobooooboobbooboobobooboon
gogbooooboobbooboobbooboon
gogbooooboobbooboobbooboon
0odgo.99500.99500.98800.9830 00000 p0O

J Cardiol 2007 Jan; 48] 1T 31—-40



ooooooooooooooon 33

Table 10 Cases and rates of acute myocardial infarction admitted by ambulance

0 éf;[l Period Cases Days Cases/day Population 0 /day/10 0’(1)23 (t)e;opulationD
Yamaguchi 2000.40 2005.3 1,065 1,826 0.58 191,195 0.31
Matsue 2000.40 2005.3 327 1,826 0.18 171,963 0.10
Tottori 2000.40 2005.3 611 1,826 0.33 175,157 0.19
Okayama 2000.40 2005.3 1,410 1,826 0.77 628,289 0.12
Hiroshima 1993.102002.12 3,755 3,652 1.03 1,098,614 0.09

Population of Hiroshima City is based on the March 1998. Population of the other areas calculated by] minimum

population 0 maximum population[12.
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Fig. 1 Monthly average temperature and pressure
T shows monthly average temperature.
P shows monthly average pressure.
Temperature and pressure from April 2000 to
March 2005 in Hiroshima is used in this figure. The
temperature and pressure from January 1993 to
December 2002 was strongly correlated with the
above periodl temperature: [J 0.999, pJ 0.0001;
pressure: r[1 0.995, p[0 0.000101
Annual average temperatures in Yamaguchi,
Matsue, Tottori, Okayama and Hiroshima City were
15.8+ 8.4, 153+ 8.2, 15.2+ 8.2, 16.6 8.6,
16.5% 8.3°C, respectively ; annual average pres-
sure was 1,013.1+ 6.7, 1,012.4+ 6.6, 1,013.2+%
6.6,1,012.8+ 6.7,1,008.9% 6.6 hPa, respectively.
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Fig. 2 Monthly distribution of average events of acute myocardial infarction! /dayl]
Significance tested by Poisson regression moddll reference is set as JunelJ

999 50 0.001,77 p0 0.01," p0 0.05.
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Table 200 Daily average events of acute myocardial infarction according to season and parameters
estimated from Poisson regression model

Events Days Daily average Risk ratio. P value
events [0 95 % confidence interval[]

Hiroshima City
0 O Winter 1,031 902 1.14 1.300 1.190 1.43[F°° 00.001
0 O Spring 964 920 1.05 1.191 1.090 1.31P° 00.001
0 O Summer 808 920 0.88 Reference
0 O Autumn 952 910 1.05 1.191 1.080 1.31F°" 00.001
Okayama City
0 O Winter 404 451 0.90 1.300 1.130 1.51F°" 00.001
0 O Spring 333 460 0.72 1.08] 0.090 1.230 0.505
0 O Summer 316 460 0.69 Reference
0 O Autumn 357 455 0.78 1.14] 0.980 1.330 0.085
Yamaguchi City
0 O Winter 311 451 0.69 1.38] 1.130 1.58P00 00.001
0 O Spring 274 460 0.60 1.181 0.970 1.370 0.112
00 O Summer 238 460 0.52 Reference
0 0O Autumn 242 455 0.53 1.08] 0.860 1.230 0.762
Matsue City
0 O Winter 95 451 0.21 1.400 1.030 1.91F 0.032
0 O Spring 86 460 0.19 1.281 0910 1.710 0.174
0 O Summer 69 460 0.15 Reference
0 O Autumn 77 455 0.17 1.181 0.820 1.5600 0.468
Tottori City
0 O Winter 152 451 0.34 1.08] 0.840 1.3200 0.646
0 O Spring 164 460 0.36 1.12] 0.890 1.3900 0.336
0 O Summer 147 460 0.32 Reference
0 O Autumn 148 455 0.33 1.02] 0.810 1.280 0.879

Dependent variable: Daily average events. Independent variable: Season&] Winter, Spring, Summer, Autumnl]
Risk ratio is the risk of daily events in different seasons compared with that in summer. Wintef] January, February,
December[] Spring] March, April, May[] Summel] June, July, Augustl] Autumh] September, October, November[]

°90 50 0.001, “p0 0.05.
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Fig. 3 Daily average events according to the different meteorological groups
T1, T2, and T3 shows the low, moderate and high temperature groups, respectively; P1, P2 and P3 shows
the low, moderate and high pressure groups, respectively. All definitions are given in the method section.
Poisson regression model was used to test the main and interactive effects between the different meteoro-
logical groups, with the T3, P2, T3P2 groups set as references.
Numerals at the bottom of each figure are shown as daily average events of the T1, T2 and T3 temperature

groups.

" Daily events in the low temperature groupl T1D0wvere significant higher than that in the high temperature

group] T30 p O 0.050

¥ Daily average events in the low temperature and low pressure groupl T1P10n Hiroshima City were sig-
nificant higher that in the high temperature and moderate pressure groupl T3P2[] risk ratiod 1.370 95%

confidence interval 1.010 1.86, p[0 0.05.
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