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Abstract

The exposed point, the mean incubation period and the dispersion factor of the
outbreak of food poisoning by Enterohemorrhagic FEscherichia Coli 0-157 in Oku
(Okayama, Japan, May 1996, 418 patients), Niimi(Okayama, Japan, June 1996, 360
patients), Gifu (Gifu Japan, July 1996, 200 patients) and so on were estimated using a
new method proposed by the authors. The our method is an analytically refined one
which is obtained by improving the traditional graphical method with the probability
paper and is applicable to many acute infectious diseases. The statistical parameters,
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such as the exposed point and the mean incubation period, can be estimated numerically
by means of the least squares method on the probability paper under assumption of
lognormal and Weibull distributions for the incubation period of the infectious disease.
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Parameters for estimating the exposed date of infection under assumption of

lognormal distribution by the least squares method and/or the maximum likelihood
method under assumption of lognormal distribution in outbreak of patients in

various districts of Japan.

‘THE DATE OF

o

THE LOGNORMAL DISTRIBUTION | LOGNORMAL DISTRIBUTION| WEIBULL DISTRIBUTION EPIDEMIOLOGICAL
CITY Or | PATHOGENIC | o | ppneyns | LEAST SQUARES METHOD | MAXIMUM LIKELIHOOD | LEAST SQUARES METHOD EXPOSED POINT
TOWN BACTERTA ik
FIRSTLY c z o c u o c m A c
1 Oku 0-157:H7 418 | 1996/05/24 22.3598| 1.8085 0.3977 22.4080| 1.7916 0.4132 24.6368| 1.6396 0.0759 22, 23 [School Lunch]
2 Niimi 0-157:H7 355 | 1996/06/11 9.0738| 1.9256 0.3295 5.2549| 2.3860 0.2000 11.5366/ 2.0840 0.0269 10, 11 [School Lunch]
3 Gifu 0-157:H7 200 | 1996/06/07 0.6193] 2.4544 0.1748 3.6708| 2.1248 0.2263 5.9891) 3.7883 0.0005 5 [School Lunch]*
4 Ishikawa 0-118:H2 76 | 1996/07/10 9.3998] 1.5026 0.4219 8.5127| 1.7021 0.3098 10.4557| 2.0878 0.0392 About 10 [Water, Pool]
5 Tokyo 0-157:H7 30 | 1993/08/28 282910/ 0.9011 0.7883 27.3215] 1.2890 0.5054 28.6807| 1.1978 0.2572 | 23 ~ 25 [School Lunch}
6 Morioka 0-157:H7 41 | 1996/09/20 18.1964| 1.6862 0.3985 18.1088- 1.7025 0.3838 20.3904| 1.5829 0.1082 19 {School Lunch]
7 Gifu 1l 178 | 1996/09/13 11.8158] 1.6135 0.3165 12.2683| 1.4878 0.3514 13.5266| 2.4156 0.0312 13 [School Lunch]
8 Nara 0-157:H7 244 | 1994/09/30 17.2740| 2.8010 0.0981 7.7459| 3.2620 0.0602 28.6545| 3.4797 0.0021 28 [School Lunch]
9 Gifu 0-157:H7 459 | 1996/06/07 | -14.4714| 3.2269 | 0.1028 5.6692| 1.5240 | 0.5052 6.7702| 1.7106 | 0.0740 5 [School Lunch]
10 Hokkaido 0-157:H7 134 | 1996/10/24 | -28699.96| 10.2656 | 0.0001 16.4901) 2.3399 0.1565 21.9730( 3.2493 0.0038 22 [School Lunch}*
* FOUND PATHOGENIC BACTERIA OR ESTIMATED BY MASTER TABLES
. . —
Fig. 1. Oku Fig. 2. Niimi
Distribution of numbers of cases from an outbreak of E.Coli 0157:H7 Distribution of numbers of cases from an outbreak of E.Coli 0157:H7
' 0.99F e 099
90 90
.95} 095
80 pgsi 80 0.901-
i 0.80) 70 0.80
260 0.70/- Z60) 070
§ 0.60 5 0.60+
350 050 350 050
g 0.40 g 0.40
& 40f 0301 I 49 0.30F
30 z-f: r 2 020
101 0.101-
2 0.05 20; 0.05
10 10
o 0011 001t
% 1 2 3 35 0 8 6 20

L
4 5678910
X x=0)

(day)

LOGNORMAL DISTRIBUTION

LEAST SQUARES METHOD

s
9 12 15 18 2 3 4 5678910
X {(x=c)
(day)
LOGNORMAL DISTRIBUTION
LEAST SQUARES METHOD




64

Fig. 3. Gifu
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Fig. 4. Ishikawa

Distribution of numbers of cases from an outbreak of E.Coli 0157:H7
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Fig. 5. Tokyo

Fig. 6. Morioka

Distribution of numbers of cases from an outbreak of E.Coli 0157:H7

Distribution of numbers of cases from an outbreak of E.Coli 0157:H7
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. 7. Gifu

Fig. 8. Nara

Distribution of numbers of cases from an outbreak of salmonellae
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Distribution of numbers of cases from an outbreak of E.Coli 0157:H7
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Fig. 9. Gifu

Fig. 10. Hokkaido

Distribution of numbers of cases from an outbreak of E.Coli 0157:H7

Distribution of numbers of cases from an outbreak of E.Coli 0157:H7

0.991-
0.95-
0.90
0.80
0.70
0.60 7
0.50
0.40
0.30
0.20
0.10-
0.08/

%70 s 6 8 12 15" 2 3 4 5678910
x (x-c) .
(day)

Frequency
g

‘WEIBULL DISTRIBUTION
LEAST SQUARES METHOD

T T .
0.99
0.95-
0.90]

T

oo
3
T

0.20

D) L 0. :
4567 89101112131415 1 2 3 4 5678910
—c)

X (x—c)
(day)
'WEIBULL DISTRIBUTION

LEAST SQUARES METHOD




EWFHH S B¥ICBIT 2 BEAENENE 1 BEDOMRE 65

BRE LB AOBREH HEEMICHE L2 D e RESBTIL, Z0%E, 747 V01
PRELCHZEERIEFNL LN L L —HKLTw, LT, 7A7AGHERELR
BANBER TR EREOTR B IENELE L N2 MR EAER I & RE LIDGADERER
BEEREOEBMGICKE S EAINLEMICH D, FHOBRMIIHBIERI 2 KE L
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Table 2. The Ls value which represents the median of incubation periods, calculated by
three methods.

CITY Or PATHOGENIC ngggr?lsﬂll DISTRIBUTION | LOGNORMAL DISTRIBUTION| WEIBULL DISTRIBUTION
TOWN BACTERIA N QUARES METHOD MAXIMUM LIKELIHOOD LEAST SQUARES METHOD
. Lgp )4 Lsp 4 Lgp
1 Oku 0-157:H7 418 6.1012 1.4885 5.9991 1.5116 3.8534
2 Niimi 0-157:H7 355 6.8591 1.3902 10.8696 1.2214 4.7562
3 Gifu 0-157:H7 200 11.6391 1.1910 8.3709 1.2540 6.7617
4 Ishikawa 0-118:H2 76 4.4935 1.5248 5.4855 1.3632 3.9590
5 Tokyo 0-157:H7 30 2.4624 2.1996 3.6292 1.6576 2.2882
6 Morioka 0-157:H7 41 5.3990 1.4895 5.4875 1.4752 3.2330
7 Gifu salmonellae | 178 5.0205 13723 44272 1.4210 3.6104
8 Nara 0-157:H7 244 16.4606 1.1030 26.1011 1.0620 5.2942
9 Gifu 0-157:H7 459 25.2008 1.1083 4.5907 1.6573 3.6981
10 Hokkaido 0-157:H7 134 | 28726.9180 1.0001 10.3801 1.1695 4.9643
MEAN INCUBATION PERIOD 5.9964 + 2.8476 6.3241 + 2.4907 4.2419 £ 1.2473

Lg x SD a€-7n a-7n (1-10)

Table 3. Comparison among C values (the exposed point) by three method actual
measured values.

crtvor | pamHosENIC THE DARE OF et ikl WEIBULL DISTRIBUTION | EPIDEMIOLOGICAL
TOWN BacTERIA | ¥ | PATENTS | 1pAST SQUARES METHOD | MAXIMUM LIKELIHOOD LEAST SQUARES METHOD |  EXPOSED POINT
FIRSTLY ct o, c c c
1 Oku O-157:H7 | 418 1996/0524 223598 £ 12116 22.4080 24.6368 22,23 [School Lunch]
2 Niimi 0-157:H7 | 355 | 1996/06/11 9.0738 + 0.7734 5.2549 115366 10, 11 [School Lunch]
3 Gifu O-15T:H7 | 200| 1996/06/07 0.6193 £ 52725 3.6708 5.9891 5 [School Lunch]
4 Ishikawa | O-LI&:H2 | 76 | 1996/07/10 9.3998 £ 0.7745 85127 104557 About 10 [Water, Pooll
5 Tokyo 0-157:H7 | 30 | 1993/08/28 28.291 £ 0.4545 213215 28.6807 23 ~ 25 [School Lunch]
s O-157:H7 | 41 | 1996/09/20 18.1964 £ 0.6302 18.1088 20.3904 19 [School Lunch]
7 Gifu 178 | 1996/09/13 118158 = 0.7860 122683 135266 13 [School Lunch]
8 Nara O-157:H7 | 244 1994/09/30 17274 £ 10.7839 77459 28.6545 28 [School Lunch]
9 Gifu O-157:HT | 459 | 1996/06/07 | 1447142220477 5.6692 67702 5 School Lunch]
10 Hokkaido | O-157:H7 | 134| 1996/10/24 | -28699.96432 = 39.0055 164901 21,9730 22 [School Lunch]
& £ X ®

1) Sartwell, PE: The distribution of incubation periods of infectious disease. Am J Hygiene
51: 310-318, 1950
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