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The purpose of this study was to propose a method for visualizing the patterns of the geographical propagation of
influenza infection, and to elaborate parameters for the characterization of these patterns. First, a motion picture was
prepared for the quotidian propagation of influenza infection in the Greater Tokyo Metropolitan area, which is consid-
ered a typical epidemic area for the 2012/2013 flu season. Second, hebdomadal recordings of patients with influenza in-
fection in the 47 prefectures of Japan were grouped into 3 categories (1-peak, 2-peak, or multi-peak) . The prefectures

were arranged according to the weeks with the maximum number of patients, to examine variations in the temporal in-
fection order of the districts among the flu seasons. These characteristics were analyzed using Cramer’s coefficient of as-
sociation and Spearman’s rank correlation coefficient. Finally, the propagation of influenza infection was compared be-
tween urban and remote areas: the Greater Tokyo Metropolitan area and Tochigi prefecture. Regarding influenza virus
infection, differences in population density, public transportation systems, and lifestyles between the urban and rural
areas were found to lead to distinct endemic patterns of infection. Emphasis was placed on the so-called big data hubris.
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Fig. 1. Clips from the Motion Pictures of Influenza Propaga-
tion in Kanto Region, Provided by Institute for Health
Vigilance

The original motion pictures show the quotidian changes in the number

of flu patients (see http://he-vi.org/works/fluvideos.html) .
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Fig. 2.

Greater Kanto Region

As the population, the number of pharmacies and that of patients are almost the same in Tochigi and Gunma prefectures, the plots of both the figures look less

than seven which is the number of prefectures in the Kanto region. For analysis, the web pages of Ministry of Health, Labour and Welfare, Ministry of Internal
Affairs and Communications and National Institute of Infectious Diseases were referred to.

Population ( x1000)

3000
»
<
& 2500 A
=
8 2000
S
2 1500
3
£ 1000
=1
S 500
2
0 e A ORe me
© e g4 £ ccd £ £ £S5 £S5 TS5 E B S
88355888888 3884 5F
£ £
£ %
3 5
Week
1200 -
2 B
$ 1000 A
k]
3 200 4
&
° 600
3
£ 400 -
3
S 200 4
2
0
S E85EESESSSESEESEEE£2E £ 8¢
§EJ3588F°8288328+R3
c c
= &
= &
m
Week
3000
8
& 2500 C
=
8 2000
o
© 1500
@
€ 1000
3
S 500
2
= 0 R RREmE e
O_‘: - - - o - £ £ £ £ £ £ T £ <L ﬁ_C
“ £ & £ £ 08 v 8 8 B v c v v =
28I IFTEL¥YTNEeaTTSLERT
c c
Z g
m
Week
Fig. 3. Hebdomadal Changes in the Number of Influenza

Patients Reported in (A) Miyagi, (B) Yamanashi and (C)
Nagano Prefectures
For analysis, the web pages of National Institute of Infectious Diseases

were referred to.
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Fig. 4. Distribution of the Peak Patterns in Flu Seasons from
2008 to 2012
For analysis, the web pages of National Institute of Infectious Diseases
were referred to.
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Table 1. Spearman’s Rank-order Correlation Coefficients between Maximum-patient Days of the Prefectures in Japan

2008/2009 2009/2010 2010/2011 2011/2012 2012/2013
2008/2009 — —0.041 —0.116 0.055 0.166
2009/2010 — —0.075 —0.075 0.124
2010/2011 — —0.387 0.333
2011/2012 — —0.297
2012/2013 —

The rows and columns denote the flu seasons.
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Table 2. Spearman’s Rank-order Correlation Coefficients between Maximum-patient Days of the Wards in Tokyo

2008,/2009 2009/2010 2010/2011 2011/2012 2012/2013
2008/2009 — —0.160 0.377 —0.067 —0.018
2009/2010 — 0.128 0.275 —0.377
2010/2011 — —0.026 —0.038
2011/2012 — —0.173
2012/2013 —

Fig. 5.

The rows and columns denote the flu seasons.

Table 3. Spearman’s Rank-order Correlation Coefficients between Maximum-patient Days of the Wards in Yokohama
2008/2009 2009/2010 2010/2011 2011/2012 2012/2013
2008/2009 — —0.304 —0.306 0.347 —0.078
2009/2010 — —0.031 —0.392 0.467
2010/2011 — —0.124 0.111
2011/2012 — —0.246
2012/2013 —

The rows and columns denote the flu seasons.

Periods of Influenza Infection Peak Days in Some Regions of Tochigi Prefecture in 2012/2013 Season

The dates or periods of the flu peak dates are shown near the regions marked with large closed circles. The locations of the participating pharmacies are indicat-
ed with small filled circles. A: Oyama; B: Shimotsuke; C: Utsunomiya; D: Otawara; E: Nasu-Shiobara; F: Tsuga in Tochigi; G: Moka; H: Ichikai in Hagagun;
I: Kanuma; J: Nasu-Karasuyama.
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