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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 areain Japan.

Methods. This study used the emergency admission data for acute myocardial infarction in Y amaguchi,
Matsue, Tottori, Okayamal from April 2000 to March 20050] and Hiroshim& from January 1993 to
December 2002[1 Daily meteorological data was obtained from The Japan Meteorological Agency. The
Poisson regression model was used to examine the association between acute myocardia infarction and
daily average temperature and pressure.

Results. In Hiroshima, Okayama, Y amaguchi and Matsue City, daily average events of acute myocardial
infarction were 30%, 30%, 33% and 40% higher in winter than those in summer] pd 0.050 Daily average
events increased as atmospheric temperature decreased. In Hiroshima, Okayama and Y amaguchi City,
daily average events in the low temperature groufdl TO 10°CCwvere significantly higher than those in the
high temperature group) TH 20°CO pO 0.0501 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 groupy 0.94/day ; risk
ratiod 1.37, 95% confidence interval 1.010 1.86, pO 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.
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Table 10 Cases and rates of acute myocardial infarction admitted by ambulance

Area . . Rates

0 CityD Period Cases  Days  Casedday  Populdtion o 100,000 populationt]
Yamaguchi 20004020053 1065 1,826 0.58 191,195 031
Matsue 20004020053 327 1826 0.18 171,963 0.10
Tottori 20004020053 611 1,826 0.33 175,157 0.19
Okayama 20004020053 1410 1826 0.77 628,289 0.12
Hiroshima 199310200212 3755 3,652 1.03 1,008,614 0.0

Population of Hiroshima City is based on the March 1998. Population of the other areas calculated bl minimum
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population [0 maximum population12.

—#— T Yamaguchi — % — T Matsue
—— T Jkayama
——— T Hiroshima - --*---P Yamaguch
== === P Matsie

= === By

—&——T Tattari

- =-@---P Tottori
< - -ds - P Hreshima
1024

1020

1H&

11E

1HE

1004

Monthly average pressureihPa)

1000

e e w T = =
E9552E39283 ¢
SuE9d3 =S < wBh=E A

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 Hiroshimais used in this figure. The
temperature and pressure from January 1993 to
December 2002 was strongly correlated with the
above period temperature: r 0 0.999, p 0.0001;
pressure: r [0 0.995, p0d 0.00011
Annual average temperatures in Y amaguchi,
Matsue, Tottori, Okayama and Hiroshima City were
15.8+ 8.4, 15.3+ 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 M ontth distribution of average events of acute myocardial infarctiofll /day[
Significance tested by Poisson regression modell reference is set as JunelJ

990 p0 0.001, "7 pO 0.01, ” pO 0.05.
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Table 20 Daily average events of acute myocardial infarction according to season and parameters
estimated from Poisson regression model

Daily average Risk ratio

Events Days Zventsag [ 95 % confidence interval O pvalue
Hiroshima City
0 O Winter 1,031 902 114 1.30 1.190 1.43(F J0.001
0 O Spring 964 920 1.05 1.191 1.090 1.31F%° 0 0.001
0 O Summer 808 920 0.88 Reference
0 O Autumn 952 910 1.05 1.101 1.080 1.31[F™" J0.001
Okayama City
O O Winter 404 451 0.90 1.300 1.130 1.51F" 0 0.001
0 O Spring 333 460 0.72 1.061 0.090 1.230 0.505
0 O Summer 316 460 0.69 Reference
O O Autumn 357 455 0.78 1.14] 0.980 1.330 0.085
Y amaguchi City
0 O Winter 311 451 0.69 1.381 1.130 1.58[F- 0 0.001
0 O Spring 274 460 0.60 1.181 0.970 1.370 0.112
0 O Summer 238 460 0.52 Reference
0 O Autumn 242 455 0.53 1.08) 0.860 1.2301 0.762
Matsue City
0 O Winter 95 451 0.21 1.400 1.030 1.91CF 0.032
0 0O Spring 86 460 0.19 1.241 0.910 1.710 0.174
0 O Summer 69 460 0.15 Reference
0 O Autumn 77 455 0.17 1.181 0.820 1.560 0.468
Tottori City
O O Winter 152 451 0.34 1.08 0.840 1.320 0.646
0 O Spring 164 460 0.36 1.121 0.890 1.390 0.336
0 O Summer 147 460 0.32 Reference
O O Autumn 148 455 0.33 1.02] 0.810 1.280 0.879

Dependent variable: Daily average events. Independent variable: Season8! Winter, Spring, Summer, AutumnCl
Risk ratio is the risk of daily events in different seasons compared with that in summer. Wintef] January, February,
December(] Spring March, April, May[] Summer] June, July, August] Autumbl September, October, November[l

“50p0 0.001, P 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.
Y Daily events in the low temperature groupl T10were significant higher than that in the high temperature
groupl T30 pO 0.050
* Daily average events in the low temperature and low pressure groufl T1P10n Hiroshima City were sig-
nificant higher that in the high temperature and moderate pressure groupl T3P2] risk ratiod 1.37(1 95%
confidenceinterval 1.010 1.86, p 0.05.
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