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Summary

We statistically analysed the occurrence of acute myocardial infarction (AMI) in relation to
meteorology and circadian rhythm. The study subjects included 581 patients with AMI in Asahi-
kawa observed for the last 10 years, and 177 in Yamagata observed for the past three years.

Monthly fluctuations of AMI occurrence were not statistically significant. The expected fre-
quency of AMI estimated by grading meteorological factors every 5°C from maximum to minimum
temperatures did not correlate with the real frequency. A relatively cold period was defined as a term
during which mean atmospheric temperature was below 0°C in Asahikawa and below 3°C in Yamagata
Canonical discriminatory analyses were made of 10 meteorological factors between days with and
without AMI occurrences during a 10-year term in Asahikawa; and between days with and without
outdoor occurrences. To compare regional difference, the same analysis was performed during a three-
year cold period in Yamagata. Correlations among the three analyses were negligible (0.03%, 1.53%,
and 0.979%,, respectively); thus, the days on which AMI occurred could not be identified with the 10
meteorological factors.

Circadian rhythm of two cycles/day was recognized concerning the time of occurrence by power
spectral analysis in 562 patients in Asahikawa, in whom the time of onset of AMI was recorded.

It was concluded that there are no external meteorological risk factors for the occurrence of
AMI. However, the intrinsic biological rhythm supposedly participates in triggering the occurrence
of AMI as an intrinsic transient risk factor.
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Fig. 1. Monthly frequency of acute myocardial
infarction from 1976 to 1985 in Asahikawa (n=
581).

Every month is adjusted so as to have 30.44 days.
7?=13.0 (p>0.05).
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Fig. 2. Monthly frequency of acute myocardial
infarction from 1983 to 1985 in Yamagata (n=
177).

Every month is adjusted so as to have 30.44 days.
1*=8.4 (p>0.05).
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Fig.3a. The expected frequency and real fre-
quency of acute myocardial infarction from 1976
to 1985 in Asahikawa (n=>581).

Maximum temperatures are classified by 5°C.
22=7.6 (p>0.05).
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Fig.3b. The expected frequency and real fre-
quency of acute myocardial infarction from 1976
to 1985 in Asahikawa (n=>581).

Minimum temperatures are classified by 5°C.

£=7.7 (p>0.05).
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Fig. 4a. The expected frequency and real fre-
quency of acute myocardial infarction from 1983
to 1985 in Yamagata (n=177).

Maximum temperatures are classified by 5°C.
=11.5 (p>0.05).

Table 1. Eigenvalues and factor loadings of 3
factors after Geomax’s orthogonal
rotation following principal com-
ponent analysis of 10 meteorological
items

w I I 11
tems

Mean atmosph. —0.410 0.080 0.469

Mean temp. 0.749 0.390 0.347
4 mean temp. 0.025 0.783 0.393
Max. temp. 0.415 0.273 0.753
Min. temp. 0.934 0.249 0.401
Temp. differ. —0.664 0.393 0.037
4 max. temp. —0.120 0.886 0.305
4 min. temp. 0.309 0.454 0.434
4 temp. differ. —0.488 0.353 —0.214
Mean moist. 0.392 0.406 —0.753
Eigenvalue 3.490 2.217 1.290

ODFHEE L RRERBITHAY XA

(patients)

80 =
]
1 expected frequency

70 J:L real frequency

60
50

40

-
]
J

I

30

20

R

e peppp————

———====N
1
g |

minimum
temperature
(4

~§ —______________'_____1

§ —~0l—
~0

0L ~§

Gl ~0lL

!
|
-
=} o o

Fig. 4b. The expected frequency and real fre-
quency of acute myocardial infarction from 1983
to 1985 in Yamagata (n=177).

Minimum temperatures are classified by 5°C.
¢*=4.3 (p>0.05).
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Fig. 5. Bihourly frequency of acute myocardial
infarction by the time of onset (n=562).
The value of chi square is ¥2=39.0 (p<0.01).

RETHEZE 2L, LHEEORE ICEHLE
BEB bR o KIS, DHEELZRELR
HOoEBSESKESESEES 5 2B 2%, B
No 10 F£/8 & 1Ko 3EROKRRE 5°C Eich
F, FRBEHICIT 5 0HEEDORENREL E
FISEES L 2 kT 5 2 L THRET L7223, EBEO
FREEIC & B RIEFE OBLEMZBED b d -
7.

AHFZE Tk 10 @oKRKHEE 6 PEOERZ
TR+ B, EROSMTEEER L. K% 10
HERZ3OEFHicELDBHh, ZOEKE 1
BEE R, THKESCREREREDSHEAT
HBHZ LM L. Ly LEREHBISTTEL
N-BEREEL RS, SEI0R%K 10 HEK
XoT, EHMOLHEERER LIEREHR L &
M5z LW E W) BREEL. £,
BN OF — & TRAKBOFEY BEST 55%EH
BB FAER % BIEIC T L, HIBBESEER
HOENT X D EEE E XTI OER LT L
7o, FEROEREE B

EATBOBASLENRRES | AU LB ORE

— 802 —



(patients)
20

15 4

10 4

5

D L RRERB L UHAY X A

I

48712l6207 48121620 | 48121620 | 48121620 | 4 8121620

48121620 | 48121620 | 4 8121620 | 4 8121620 | 4 8121620

1976 1977 1978 1979 | 1980

1981 1982 1983 1984 1985

(hour)
(year)

Fig. 6. Bihourly frequency of acute myocardial infarction by tke time of onset from 1976
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Fig. 7. Power spectral analysis of bihourly fre-
quency of acute myocardial infarction during
a 10-year term (n=562).
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