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ǵš�

ǇĔǑxÉƷ�ŕ
ØȖäæ)Kjn]XA(~
�Ĩɂ��;(7:¥ġ

ǴĄ>Ť8�(�:�%>Ƽƺ%��Âƾɇė(��:�ÏŋǊ>ŋǼ��ƾ

ɇäŝɌŜäƭ�ƾɇė�Âƾɇė�ɆǯŲɍ)ŖĲȒŏȜťȳ)î½�ƾɇ

ėvÂƾɇė�Ƈ)�ƙĄ(7:ƽŊƺ'¥ġǴĄ(7:ïÞƃ>ȹ��ȳŊ

ƺ'¥ġǴĄ(7:ƃ�oQI>�ƙĄ¶%ƆȔ��	�

 

ƙĄī�Âƾɇė)Đ®ȩȿ¿æ�ȩȿŇǃ)¯#�'�¿æ$* 87%)�

Ƈ
Ǯ�ƺ(Âƾɇėï-%ȩȿ�#��	ŖĲŏȜťȳ*ƙĄī 11ȡȳ(=

� #Ģȱ�#��	ƙĄ¶%ƆȔ��ƙĄī)ƾĈƃ�oQI*ƙĄ�8) 1

uŭȳ$ŮĹ({ţ��	�

 

ǇĔǑxÉƷ�ŕī)ñǷž'Ǯ�ȩȿ*�ŖĲÀƶ�µ)ſǬ�|'&>Ĥ

�ȏ���ƙĄ)ȳŊƺ'¥ġǴĄ>Ņñ���ÐǬĳ
�:	 
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1. ǁǎ)ǫŦ%»ſ 

1.1. ɉɊ½)Ȣǲ%¥ġoQI 

�Ư�$ɉɊ½
Ĳȟ(Ȣǲ�#�:	60 Ƃ�{)ɉɊǪ*ȤÊ 60 ě$�

Ư�Ï) 8%�8 10%-%ë¹��
��ī) 40ě$ 22ɋ-%�8(ë¹�:

%ŋǼ�;#�:	1 �)7	(ɉɊǪ
ë¹�:'��ɉɊǪ*ǰěē%ƆȔ

�#¥ġ
Ķ½�:oQI
ɉ��4�ɉɊǪ)¥ġoQI>ȓƒ��:�%


ªȢâvƷđȝ{â%5(Ǆ�ƺ'ȄɃ%' #�:	�)'�(*�Ļĳ

ƴĵ)KtZrwp'&)ÀûƺőŎ��$'��ɉɊǪ)ȍßĈǓ'&)ǝ

ƑƺőŎ 26�ɉɊǪ)Kjn]XA"�9'&)Ǆ�ƺőŎ 3'&5×1;:	 

 

ɉɊǪ)¥ġ>ý:	
$�Șě$*Ǆ�ơƋ
¥ġ(~
:Ĩɂ
ƎƼ�

;#�:	Ǆ�ŷĖ�Ʀê�Ǆ��8)MhwZ�^WZswI�TwOmpv

HmcUp�Ǆ�ǝƑƺơƋ'&ð�)�%
¥ġ%ȴȠ�#�:�%
ŇŐ

�;#�:	4-6 �;8)ķè>ǣÓ�#�Ǆ�ƺǭĥĳɌsocial vulnerabilityɍ

%�	źİ
ŌÛ�;#�:	Ăȼ(�Ǆ�ƺǭĥĳ
ɉ�/&�ƃ�ƣ
ɉ

��%
Ť8�%' #�:	7 
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1.2. ɉɊǄ�(��:ƙĄ)¥ġǴĄ 

Ơ(�ɉɊǪ)¥ġoQI
Ʉã½�:)*�ƙĄť$�:	�
+�1995

ě(ƷƧ��ȵǅñɁƙ6OFLƞƍī)ǴĄ>ȅ.:%�ɉɊǪ)ƃ�ƣ*�

ǰěē(Ɔ.#ɉ�¦Õ>ǃ��	8 2005ě)`oJwtvFZow\$*�ǘ

â]nwEwotRĕ$*ƙĄ¶�Ï)	�ɉɊǪ
Å4:·Ó
 15ɋ$� 

�(5ȴ=8��`oJwt(7:ƽŊƃ)	� 75ɋ
ɉɊǪ$� �	9 x

ŝ$�ƈ¡î»6ŔƊvǝƑƺ'}þā'ơƋ(79�ƙĄ)oQI*{ţ¦

Õ(�:%ŇŐ�;#�:	10 11 �)�4�ɉɊǄ�$)ƙĄĈǓ)Ȯǵĳ*

ɉ1 #�:	12 13 �)7	'�ƙĄī)¥ġǴĄ
ɉɊǪ(ð�ƥƪ*��

( 2 !ǩ
8;:	1��ɉɊǪ*ƙĄ(7:ƽŊƺ'ǴĄ>Î�6���8

�	Ǌ»Ǭ¸)�|�ÆȺĆǀǬ¸)�|�ķè}Ȑ(7 #�ƙĄ�8)ȩ

ȿ
ȣ;:�Ȧ±'ƙĄĈǓ>%:�%
$�'�'&
ÉÞ$�ɉɊǪ*ƙ

Ą(7:ƽŊƺ'¥ġǴĄ>Î�6��	14 5	 1 !*�ƙĄ)ȳŊƺ'¥ġ

ǴĄ)oQI
ñ��ÐǬĳ
�:	ƙĄ*�Ɵƥƺ'ǴĄ��$'��Kj

n]XA(Ĉ�#)ǴĄ(7 #��ƀƺ'¥ġǴĄ>Ĥ�ȏ��	15 �
+�
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ƙĄ(7 #Kjn]XA
ǂì�;�ī)Ħµƺ'Ǌ�*¥ġÜɃ>ë¹�

�:�%
ǀ8;#�:	16 17 ƙĄ(�	Ħµƺ'Ǌ�*��Ưķ¼)}þā

½(�	�ƺƙĄ)ë¹�Ɠŧ½(�	ǮƜƙĄ)ë¹'&(7 #ë¹¦Õ

(�:	â®ȩȿƇƻǸStUw (IDMC) )ȅŶ$*�Ŝ�(Ħµƺ(Ǌ��

�8;��Ƈ)�Ï*�2003ě(* 520y�� �
�2011ě�8 2015ě) 5

ěȳ$*�Ěå�# 760 y�
ȩȿ>�¨'��;#��	18 �)7	'ȩȿ

(�	¥ġÜɃ*�Ʀêî½(ǭĥ'ɉɊǪ$)oQI
ɉ�	 

 

�8(�ƙĄ(7 #Àƶ-)@ISQ
ȧś�;:�%$�ƙĄī)ƃ�

ƣ
ë¹�:	19 �)7	'�ƙĄ
Kjn]XA(~
:Ĩɂ(�	�ȳŊ

ƺ'¥ġǴĄ*�ɉɊǪ$oQI
ɉ�ÐǬĳ
�:	��
 #�ɉɊǄ�

$)ƙĄĈǓ(*�ƙĄ
Kjn]XA-~
:Ĩɂ��8(�;(�	¥ġ

ǴĄ>Ɓ��Ȁ��:Įǵ
�:	����ƙĄī)ȱůƺ'¥ġķè�Kj

n]XA-)Ĩɂ>Ȁ���ǁǎ*č'�	 

 



 9 

1.3. ǇĔǑxÉø¸Ʒɀŀ�ŕ(!�# 

2011 ě 3 ŭ 11 Š(ȏ��ųŠűñɁƙvų¾äŝòĚƏƉäɁ%�;(

Ĥ�Ǡ�Ɛƍ��8(ǇĔǑxÉø¸Ʒɀŀ�ŕɌ�|�ÉƷ�ŕɍ*�ŬȘ

)ªȢâ$ȏ���ǳƺ'ƙĄ)�$�:	Ơ(�ÉƷ�ŕ*��ŕ(7:Ø

Ȗäæ)œĊǥǴũ��$'��ØȖäæ)Kjn]XA-�ȱů(=� #

ñ�'Ĩɂ>~
#�:	�%
+ȩȿŇǃ(7:Ħµȩȿ6œĊǥǴũ-)

}þ�8ȏ��Ǯ�ȩȿ(7 #�ÓǼ 16y��{)�Ƈ
ƙĄī(ȩȿ��

%ǻ=;#�:	20 �8(��;8)�Ƈ
Ê �ǮƊ�$*�ȩȿŇǃǺȹ

ī(�Ƈ)ęȪ
Ȣ1��ȤƳ½vɉɊ½
Ȣǲ�:'&�ØȖäæ)Kjn

]XA-�ȱů(=� #ñ�'Ĩɂ>~
#�:	 

 

�;1$)ǁǎ$*�ÉƷ�ŕī)ØȖäæ�Ƈ)Î��Ǵũȯ*�®ȫǴ

ũvïȫǴũ%5(Č���ñ��ǶǍ5 # 50 ɐSv �|$�:%ŋǼ�;

#�:	21 22 ��
 #�œĊǥǴũ(7:Ʒ
?ƣ{ţ'&)¥ġǴĄ(!

�#*�Ƥťƚ$*Öāƺ$�:	xŝ$��Ý)ÉƷ�ŕ
ØȖäæ)Kj

n]XA-~
�Ĩɂ�1��;(�	ȳŊƺ'¥ġǴĄ(!�#*Ăĺ
=
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� #�'�	 

  

1.4. űȇř)Ƽƺ 

űȇř$*�ǇĔǑxÉƷ�ŕ(7 #ƾɇäŝ$ȏ���Ƈȩȿ)Ăĺ6�

�;
ŖĲŏȜ�µ(~
�Ĩɂ>Ť8�(�:�%��8(�)7	'Kj

n]XA-)Ĩɂ(7 #Ƨ��%ǩ
8;:ȳŊƺ'¥ġǴĄ>Ȁ��:�

%>Ƽƺ%�:	 

 

űȇř*�|)7	(ŻĽ�;:	Ǒ 2ǐ$*�ǇĔǑxÉƷ�ŕī)äæ

�Ƈ)�Ïî»>�Ǒ 3 ǐ$*äæ(��:ŖĲŏȜ�µ-)Ĩɂ>�Ǒ 4 ǐ

$*äæ�Ƈ-)¥ġĨɂ>ȅŶ��	Ǒ 5 ǐ$*¬�)ǵǛ�7,ɉɊǄ�

(��:ƙĄĈǓ(!�#ǩĆ�:	 

 

1.5. £ƥƺȭļ(!�# 

űǁǎ*�Âƾɇė$ǲ=;�®ȫǴũȅŶ$Ⱦ48;�YwU�ÈƧº§

ƿ)ȾǼYwU)�ƀ´ƨ>´ƨ��ǺŴ>ǲ #�:	®ȫǴũȅŶ(!�
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#�ǁǎǪ*�ǴɈǪ�Č«)éÓ�)�ȋǪ79ÔĹū>ÍĬ�#�:	ű

ǁǎ*ų�ñûÀǈûǁǎŀ�ǁǎäæ)ÀƶſȴɌƾɇ�óƵȸ�Âƾɇė

ǏǣÓƵȸɍ)£ƥ÷Ù�(#ćȊ){�ŁȂ�;� (Àǈûǁǎŀ$)ŁȂƱ

Ñɏ23-11-0819, 23-46-0113, 23-52-0209, 25-40-1011)	 
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2. ǇĔǑxÉƷ�ŕī)äæ�Ƈ)�Ïî»(ȴ�:ǁǎ 

2.1. ǫŦ 

ǮƜƙĄv�ƺƙĄ
Kjn]XA(~
:ǴĄ) 1!(�ñǷž'ȩȿ


ň�8;:	23 ƙĄ)�$5�œĊǥƙĄ*ȩȿ%�	ƚ$Ơĭƺ$�:	Ƽ

(Ƕ
:ǴĄ
'�#5�ñǷž'ȩȿ
ƷƧ�:	
(�œĊĳƟȎ
Ƽ(

Ƕ
'��%$�}þ6Ĵı(7 #ȩȿ)Ƿž
Ņñ�:�%
�:	24 1987

ě)VDp_dBoÉø¸ƙĄ)ȼ(*�Éø¸ƷɀŀØà)ŘƹHr(�?

$�� 35y�
ȩȿ��	25 26 

 

Éø¸ƙĄ)ĈǓ*�;1$�ĲĳœĊǥǴũ>ȶ��4(ȗȟ'ȩȿ
ŋ

ô�;#��	�����)7	'ȗȟ'ȩȿ*%�(ƛǉĝ'ȩȿ>Ƨ2�

ȩȿ(7 #�ƀƺ'¥ġǴĄ
Ƨ�:ÐǬĳ
�:	27 �8(�ñǷž'ȩ

ȿ
ȏ��ī$*�Àƶ-)@ISQ
ǡņ$�'�':�Kjn]XAȳ$

)MhwZ
}Ȑ�:'&�äæ�Ƈ)¥ġ>ő
#��Ǵƙä)Kjn]X

AǮ�
ǴĄ>Î�:	�)7	'ȩȿ(�	�ƀƺ'¥ġǴĄ>ȶ��4(

*�1�ƙĄƽī)�ÏǊ»)Ăĺ(!�#łō�:�%
Ȯǵ�	28 29 ��
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��Éø¸ƙĄ(�	ñǷž'ȩȿ(7 #�Ǵƙäæ)�Ï
&)7	(î

½�:�(!�#*7�°� #�'�	 

 

Âƾɇė*�ÉƷ�8 14–38km¾ŝ(�Ǧ��ė®(Ħµȩȿ¿æ�Đ®ȩ

ȿ¿æ�ȩȿäæï)�.#>×3Úx)ǮƊ�$�:	(á 1) ƙĄ¶(*Ǜ

72,000 �)�Ï
��
�ǇĔǑxÉƷ�ŕī 1 uŭȳ$��Ï*Ǜ 1 y�(

ƒč��%ǻ=;#�:	30 31 ��$ľ�*�Âƾɇė)�Ƈ>ĈȌ%�#ǲ

=;�®ȫǴũȅŶ$)ÜǿYwU>ƨ�#�ǇĔǑxÉƷ�ŕī)äæ�Ƈ

)�Ïî»>Ȁ���	 
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2.2. ŝƌ 

2.2.1. Âƾɇė)ơƋ 

2011ě 3ŭ 12Š�ŠűŔĞ*ǇĔÉƷ�ŕ(Ĉį�#Éø¸ǢĲ�ĺ>ă

ǻ��ǇĔǑxÉø¸Ʒɀŀ)Áĩ 20km�®�.#)äæ(ȩȿŇǃ>¯��

ɌĦµȩȿ¿æɍ	3 ŭ 15 Š�Ʒɀŀ)Áĩ 20~30km �®)�Ƈ*�Đ®(Ɨ

ã�:7	Ňǃ�;�ɌĐ®ȩȿ¿æɍ	32 Âƾɇė(*Ħµȩȿ¿æ%Đ®ȩ

ȿ¿æ)�ǌɅ)ȩȿ¿æ
Ǿ�8;�ƙĄťƚ$*�;�;�ƇǛ 10,955 �

% 44,773�
�2�ė)�Ï) 16ɋ% 66ɋ>Å4#��	ŔĞǷµ(ȁħ�:

äƥƺǖà>á 1(ǃ�	 

 

 

á 1: Âƾɇė)�Ǧ 
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2.2.2. ®ȫǴũȅŶ)ĂŞ 

Âƾɇė$*��)ƙĄ(Ĉį�#�2011ě 7ŭ(ėƭŲ�ƇÕ�(®ȫǴ

ũȅŶ>Ȳö��	®ȫǴũȅŶŞǾ*�ǇĔÉø¸Ʒɀŀ�8¾( 23km(�

Ǧ�:ÂƾɇėǏǣÓƵȸ(ǾǦ�;�Ƥã1$ȅŶ
Ǡ�8;#�:	�)

ȅŶ*��Ƈ(ƛŚ$Ō��;�	6ƂŰƕ)ŰĎû«)Ɣā(*Ȧ�#�'�

�4�6 Ƃ�{)�Ƈ)2
ȅŶĈȌ%' �	33 űȅŶ)ĈȌ(*��)ä

æ(ȩȿ�#��©�Ƈ
×1;:
�ė)�ƇƸȰ>�ƨ�#Țȑ�:�%


$�:	�)Ȟǀ*�Ƶȸ)CDdMBZ�ė) PRiGPt�Ò�Ę-)Ȭ

�>� #Ĝè�;�	34 

 

2.2.3. ®ȫǴũȅŶË¹Ǫ-)ȩȿǲ»ȅŶ 

®ȫǴũȅŶ)Ë¹Ǫ>ĈȌ%�#��Ƈ)ƙĄī)ȩȿǲ»>ǽȰ�:�

%>Ƽƺ%��@tJwZ>ĂŞ��	®ȫǴũȅŶ)Ī�ťȳ(ÎǿǪ¬Ù

(@tJwZ>ǲ��ŹŶȲö¶(Ýǒÿ��#șÇ�:ŝģ>´ƨ�#�9�

Ýǒƣ*/0 100ɋ� �	ø�)éÓ*��ǹ
@tJwZ(Ýǒ��	�)

ȅŶ(*�ǇĔƙĄī)Ŭ²)ŭɌ2011ě 3ŭ 11Š�8 3ŭ 31Š1$ɍ(�
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�:�Ƈ)ȩȿǲ»(ȴ�:ȎÜɌȩȿ���&	��ȩȿ�#��Šǋ%ȩ

ȿª)éŀɍ
×1;#��	1��®ȫǴũȅŶ)ȼ(�Ďû¶)ø�%x

Ǥ(Ũ8�#�:��70 Ƃ�{)ɉɊǪ%Ũ8�#�:��1�*ÃƢ$�?

$�:�'&��Ę)ķè>ÌȾ��	�)ȩȿǲ»(ȴ�:@tJwZ*�

®ȫǴũȅŶ)²ÝÎǿǪ()2ĂŞ�;��ğƼ�ȷ)Ǫ(*ĂŞ�;'�

 �	 

 

2.2.4. YwUÌȾ 

®ȫǴũȅŶȲöŠ$�: 2011ě 7ŭ 11Š�8 2013ě 4ŭ 30Š1$(�

®ȫǴũȅŶÎǿǪ)ȩȿǲ»ȅŶ�8YwU>ń¯��	 YwU*ĳ³�ě

Ɋ�ąş)�)ktaw%YwU­Ů>�:�4)ąşȉ³ƱÑ�ƙĄ¶)�

üä�ȩȿª)éŀ�ȩȿŠ�1��Ŀ �ª%�)Š�>×3 2011ě 3ŭ 30

Š1$)ȩȿǲ»���#ŹŶť)ąĠķè>ǽȰ��	ƙĄ¶ī)�ŀ*�

ė)ǲŔ¿Ʈ)ŬČ¿°Ɍ�
+�ė¿ƭŲ�|$�:ñùɍ1$°Ǻ��	

Ħµȩȿ¿æ�Đ®ȩȿ¿æ�ȩȿäæï(×1;:ñù)Ř*�;�; 31�

63�41$� �	 
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ƾɇė�Âƾɇė)ƙĄ¶)ƸȰ�Ï)�Ï»ĺ(!�#*�2011ě 3ŭ 1

Šťƚ$)�ÏYwUɌñùqfp$)ĳ³�ěɊ��ŀɍ>ƨ��	�)�

ÏYwU*�ÒėƭŲÃ�$Ǖƥ�;#�:�Ƈǆķè>�ƨ��	�)ƸȰ

Ǘ(*�ƸȰ�;��Ƈ(ȴ�:çűƺ'YwU
×1;#�:	ėï-)ȩ

ȿǪ*ǮƊ�)�Ƈǆ)ƸȰ>îŪ�#�'�Ǫ
ð��4�ƙĄƷƧī)�

ƇǆƸȰ
ƙĄ¶)ƸȰ)11)éÓ
ð�	�)�4��Ƈǆ(ç"�ƃ�

YwU>´ƨ�#�ƙĄī)ȩȿǪ)ƃ�(!�#5Ȁ�ÐǬ$�:	�ī�

ȩȿǲ»(ȴ�:@tJwZ�8Ĭ8;�ƙĄ¶)ď�ä%Ôż(�ƙĄī)

�:ťƚ$)�ŀ>�ď�äæ�%�:	 

 

2.2.5. ǟǼǺŴ 

ƙĄƷƧī 1uŭȳɌ2011ě 3ŭ 11Š–3ŭ 31Šɍ)Âƾɇė(��:�Ïŋ

Ǌ>ŋǼ��	Ɂƙī(ȩȿ���Âƾɇ(Ƅ ��Ï)ǵÞ>Ơā�:�4�

�|) 3!)°Ŵ>ǲ �	 
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xƀǺŴ: Ɂƙ�8Ɏuŭȳ) 6Ƃ�{�ÏlYp  

ƙĄƷƧī kŠ)Âƾɇė)�Ï>ŋā�:�4�ƀ)ģ>�ƨ��	 

 

!! =  !!,!,!,!  × 1
 !!,!,!

!

!!!

!

!!!

!

!!!
 

 

��$) Na,b,c,k%*�ƙĄī kŠ)ĳ³ a�ěɊē b�ď�äæ c(��:

®ȫǴũȅŶ)ÎǿŘ$�:	Ra,b,c*�ĳ³ a�ěɊē b��7,ď�äæ c)

 ƣ�Ř$�9�ƀ)ģ>ƨ�#ǔ¯��	 

 

 !!,!,! =
!!,!,!!

!!,!,!!  

 

��$) N'a,b,c*�ȅŶůȳɌ2011ě 7ŭ 11Š–4ŭ 30Šɍ)ĳ³ a�ěɊ

ē b�ď�äæ c(��:®ȫǴũȅŶ)ÎǿǪŘ$�:	P'a,b,c* 2011ě 3ŭ

1 ŠƤã)ĳ³ a�ěɊē b�ď�äæ c (��:ƙĄ¶)�Ï$�9��ƇƸ

Ȱ)YwU>�ƨ��	��
 #�Ra,b,c*�ĳ³ a�ěɊē b�ď�äæ c(

��:�ƙĄ¶�Ï(Ĉ�:®ȫǴũȅŶÎǿǪŘ)·Ó>ǃ�	 
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lYp)�ƔǙğ>Ŭñ(�:�4��|)zlYp)ĳ³�ěɊ��ŀ)

°Ʌŝƌ�;�;$�ƔǬ>ƆȔ�#�Ŭñ%':°Ʌŝƌ>ȨŃ��	 

(I) ĳ³ɏƬĳ�õĳ�ěɊɏ1ƂȻǜ�%��ŀɏĦµȩȿ¿æ�Đ®ȩ

ȿ¿æ�ȩȿäæï 

(II) ĳ³ɏƬĳ�õĳ�ěɊɏ5ƂȻǜ�%��ŀɏñù�% 

(III) ĳ³ɏƬĳ�õĳ�ěɊɏ6–9Ƃ, 10–14Ƃ, 15–19Ƃ, 20–39Ƃ, 40–64Ƃ, 

65–74Ƃ, 75Ƃ�{��ŀɏñù�% 

 

zǌɅ)lYp$)�ƔǬ “predictability” *��|)7	(Ǽǔ��	 

 

!"#$%&'()%*%'+ = 1
!!×

!!,!,!!     !!,!,!! > 0

   0       (!!,!,!! = 0)

!

!!!

!

!!!

!

!!!
 

 

�
+�®ȫǴũȅŶË¹Ǫ
��.#)ĳ³�ěɊǧ��ŀ(=� #ú

ã�:%���)“predictability”* 100%%Ǽǔ�;:	“predictability”
Ŭ5ɉ

�':°Ʌŝƌ
�Âƾɇė)ƙĄī�Ï>ŋā�:)(Ŭ5Ȧ�#�:%ǩ
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�	 

 

�ƀǺŴ: Ɂƙ�8Ɏuŭȳ) 6ƂŰƕ�ÏlYp 

®ȫǴũȅŶ* 6 Ƃ�{)�Ƈ(Ĉ�#ǲ=;��4�6 ƂŰƕ)Č«ɌŰ

Ďû«ɍ(��:ƙĄī)ȩȿǲ»*}Ť$� �	����6ƂŰƕ�Ƈ)ȩ

ȿǲ»*ąş)ȩȿǲ»%Ô�$�:%ĸā��Ɍąş
®ȫǴũȅŶ>Îǿ�

�éÓɍąşȉ³ƱÑ(7 # 6 ƂŰƕ�Ƈ(ȴ�:YwU%ąş)YwU>

Ǟ,!�:�%
ÐǬ$�:	�)�ā(ç"��ȩȿǲ»
ąş®$Ôx$

� � 6ƂŰƕ�Ƈ)YwU>ń¯��	��#�6ƂŰƕ�Ƈ>Ɏ!)ěɊē

Ɍ�ɏ0–5Ƃɍ%��xƀǺŴ%Ôż)ŝƌ>ƨ�#ƙĄƷƧī kŠ)Âƾɇė

(��: 6ƂŰƕ)�Ƈ)ǣ�Ï>ŋā��	 

 

zƀǺŴ: ȩȿ��(Ƅ:�Ƈ)oQIÞø  

Ǯ�ȩȿī(Ǵƙä(Ƅ:�Ƈ)Ơĭ>Ȁ��:�4�Ò�Ƈ)ȩȿǲ»(

Ĉ�#ðîȯÝę°Ŵ>ǲ �	“evacuate”�!19ȩȿ%�	ǲ»*�2011ě

3 ŭ 31 Š1$(�xğ�{Âƾɇ)ï(¯:�%�%āǨ��	xŝ$�Âƾ
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ɇė®$Ǌ»>ǲ ��Ƈ6�ȩȿ>ǲ='� ��Ƈ(!�#*�“remain in 

place”�ȩȿ��(ư1:�%�%āǨ��	Ħµȩȿ)Ĩɂ*�Ý)ǺŴ�8

ȹï�:�4��)ǺŴ(ȴ�#Đ®ȩȿ¿æ�ȩȿäæï$)YwU>�ƨ

��Ħµȩȿ¿æ$)ȩȿǲ»YwU>ȹ��	 

 

ǴȃŤîŘ
 evacuate, remain in place)�ǌɅ$�:�4�erbWZÝę

°Ŵ>ƨ��	erbWZÝę°Ŵ)ȃŤîŘ%�#�6)ȃŤîŘ��'=�

1!)FXLoFpîŘɌěɊɏěɊǧ)°Ʌ*�xƀǺŴ$ȨŃ��lYp%

Ô�5)>�ƨ��ɍ�5 !)aB\owîŘɌĳ³ɏƬĳvõĳ�äæɏĐ®

țȩ¿ævȩȿäæï�®ȫǴũȅŶË¹ťƚ$ 6 ƂŰƕ�Ƈ%Ôď�#��

�&	��®ȫǴũȅŶË¹ťƚ$ 70Ƃ�{)ɉɊǪ%Ôď�#���&	��

®ȫǴũȅŶË¹ťƚ$Ƣď�&	�ɍ>ƨ��	 
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2.3. Ǟŵ 

ÓǼ 20,149�
ȅŶůȳɌ2011ě 7ŭ 11Š–2013ě 4ŭ 30Šɍ(Âƾɇė

ǏǣÓƵȸ)®ȫǴũȅŶ>Îǿ��ƙĄī)ȩȿǲ»(ȴ�:@tJwZ(

Ýǒ��	 1ÝƼ)ŹŶÎǿǪ)ĳ³%ěɊ�®ȫǴũȅŶť)�Ęķè>ǳ 1

(ǃ�	ƙĄ¶)ď�äæ(ȴ�#*�®ȫǴũȅŶÎǿǪ)Á°�{Ɍ13,801

� [68ɋ]ɍ
Đ®ȩȿ¿æ(�?$��	xŝ$�Ħµȩȿ¿æ(* 3,415 �

Ɍ17ɋɍ��)�)äæ(* 2,933�Ɍ15ɋɍ
�?$��	1��ÎǿǪ) 55ɋ

Ɍ11,032/20,149ɍ
õĳ$� �	ěɊ)Ěå* 41�ŽƖ¤ĖɌSDɍ* 23$�

9�ÎǿǪ) 19ɋɌ3,752/20,149ɍ
 65Ƃ�{)ɉɊǪ$� �	�Ę³$*�

6 ƂŰƕ�Ƈ%Ôď�70 Ƃ�{)ɉɊǪ%Ôď�#��·Ó*�;�; 14ɋ�

28ɋ$�9�čŘɌ3ɋɍ*Ƣď�#��	 ®ȫǴũȅŶÎǿǪ)	�� 2011

ě 3 ŭ 31 Š1$(Âƾɇėï(ȩȿ��Ǫ*�;�;Ħµȩȿ¿æ�8 3,394

�Ɍ99ɋɍ�Đ®ȩȿ¿æ�8 12,771�Ɍ93ɋɍ��)�)äæ�8 2,697�Ɍ92ɋɍ

$� �	
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ǳ 1: 2011ě 7ŭ 11Š�8 2013ě 4ŭ 30Š1$)®ȫǴũȅŶË¹Ǫ (n=20,149) )�ÏŻĽ 

Pre-disaster dwelling area 

 (n,%) 

Mandatory 

evacuation zone 

(3,415, 17) 

Indoor sheltering 

zone 

(13,801, 68) 

Other areas in 

the city 

(2,933, 15) 

Total 

(whole areas) 

(20,149, 100) 

Sex (n, %)     

Male 1,526 (45) 6,250 (45) 1,341 (46) 9,117 (45) 

Female 1,889 (55) 7,551 (55) 1,592 (54) 11,032 (55) 

Age [years]     

Mean (SD) 42 (22) 42 (23) 38 (23) 41 (23) 

By group (n, %)     

6–9 228 (7) 981 (7) 279 (10) 1,488 (7) 

10–14 331 (10) 1,633 (12) 484 (17) 2,448 (12) 

15–19 327 (10) 1,182 (9) 214 (7) 1,723 (9) 

20–39 659 (19) 2,550 (18) 573 (20) 3,782 (19) 

40–64 1,302 (38) 4,736 (34) 918 (31) 6,956 (35) 

65–74 337 (10) 1,732 (13) 295 (10) 2,364 (12) 

75– 231 (7) 987 (7) 170 (6) 1,388 (7) 

Household (n, %)     

Living with pre-school children  541 (16) 1,730 (13) 524 (18) 2,795 (14) 

Living with an elderly person 

aged 70 years or older  
1,133 (33) 3,617 (26) 884 (30) 5,634 (28) 

Living alone 65 (2) 565 (4) 55 (2) 685 (3) 

Evacuation behaviors (n, %)*     

Evacuees 3,394 (99) 12,771 (93) 2,697 (92) 18,862 (94) 

Remainees 21 (1) 1,030 (7) 236 (8) 1,287 (6) 

 

SD: standard deviation, IQR: interquartile range.  

* 2011 ě 3 ŭ 31 Šťƚ$Âƾɇėï-ȩȿ���Ƈ>�5��)īė®-Ŀ #�#�#5

‘Evacuees’ �3ŭ 31Šťƚ1$Âƾɇė®(ư19Ǡ���Ƈ>‘Remainees’%āǨ��	 

ěɊ��Ęķè*�®ȫǴũȅŶ>Îǿ��ťƚ$)ķè>ƨ��	 
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�ƇƸȰ(7:%�2011 ě 3 ŭ 1 ŠƤã)Âƾɇė)ǣ�Ï* 70,919 �$

�9�6 Ƃ�{)�Ï* 67,929 �Ɍ96ɋɍ$� �Ɍǳ 2ɍ	�)	�ƙĄ¶�

Ħµȩȿ¿æ(* 12,201��Đ®ȩȿ¿æ( 40,773���)�)äæ( 10,955

��?$���%�8��;�; 28ɋ�31ɋ�27ɋ)�Ƈ
ŹŶůȳ®(Âƾ

ɇėǏǣÓƵȸ)®ȫǴũȅŶ>Îǿ���%(':	 

 

ǳ 2: ƙĄ¶Ɍ2011ě 3ŭ 1Šťƚɍ$)�ÏŻĽ 

 

SD: standard deviation, IQR: interquartile range. 

 

I�8 III1$)ÒlYp)�Ï�ƔǬ “population predictability”*�96.3ɋ�

96.9ɋ��7, 98.7ɋ$� �	��$lYp IIIɌĳ³ɏƬĳ�õĳ�ěɊɏ

6–9Ƃ, 10–14Ƃ, 15–19Ƃ, 20–39Ƃ, 40–64Ƃ, 65–74Ƃ, 75Ƃ�{��ŀɏñù�

35 
 

Supporting information 
Table S1. Demographic characteristics of the pre-disaster population (as of March 1, 
2011) 

Dwelling area 
Mandatory 

evacuation zone 
(n=12,694) 

Indoor 
sheltering zone 

(n=46,830) 

Other areas in 
the city 

(n=11,395) 

Total 
(whole areas)  
(n=70,919) 

Sex (n, %)     
Male 6,104 (48) 22,896 (49) 5,546 (49) 34,546 (49) 
Female 6,590 (52) 23,934 (51) 5,849 (51) 36,373 (51) 

Age group as of March 1, 2011 [years]    
0–5 493 (4) 2,057 (4) 440 (4) 2,990 (4) 
6–9 622 (5) 2,266 (5) 511 (4) 3,399 (5) 
10–14 566 (4) 2,239 (5) 529 (5) 3,334 (5) 
15–19 670 (5) 2,282 (5) 475 (4) 3,427 (5) 
20–39 2,478 (20) 10,465 (22) 2,345 (21) 15,288 (22) 
40–64 4,384 (35) 15,979 (34) 3,940 (35) 24,303 (34) 
65–74 1,435 (11) 5,442 (12) 1,304 (11) 8,181 (12) 
75– 2,046 (16) 6,100 (13) 1,851 (16) 9,997 (14) 

SD: standard deviation, IQR: interquartile range. 
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%ɍ>ŉƨ��	lYp III(��: !!,!,!)�ó¢* 0.27 (0.00–1.00)$� �	

á 2*�2011ě 3ŭ 11Š�8 31Š(��#Âƾɇė$ 6Ƃ�{)�Ï>ŋā

��5)>ǃ�	�)ůȳ)�Ïŋā¢)Ăȼ)¢*ǳ 3 (ǃ�	�Ïƒč)

gwQ*�ƙĄīɎȡƼ(Ŭ5ɄǱ$� �
�äæ(7 #ñ��Ʋ' �	

�
+�ƙĄƽī) 2 Šȳ*Ħµȩȿ¿æ)�Ƈ*�Đ®ȩȿ¿æ6�)�)

¿æ)�Ƈ795Ţ�ȩȿ��ÐǬĳ
ɉ�	 2011ě 3ŭ 15ŠɌƙĄ 4Šīɍ

�8�ŔĞ�8Đ®ȩȿŇǃ
¯�;�%��Đ®ȩȿ¿æ%�)�)äæ)

�Ïƒč)Qcw[
ȟ�' �	Âƾɇė)�Ïƒč*�ƙĄī11ŠƼ)2011

ě 3ŭ 22Š(cwI(ȥ��Ɍ7,107��ƙĄ¶) 11ɋɍ	ė®)Òäæ)�Ï

Ƿž>°Ŵ��%�<�Ħµȩȿ¿æ* 3 ŭ 22 ŠɌ132 ��1.1ɋɍ�Đ®ȩȿ

¿æ* 21ŠɌ5,595��13ɋɍ��)�)äæ* 23ŠɌ1,333��13ɋɍ(Ŭ5

č'�Ƿž%' �	 
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á 2: (A) Âƾɇė) 6Ƃ�{)lYpŋǼ�ÏŋǊ (B)ƙĄ¶%ƆȔ�� 6Ƃ

�{lYpŋǼ�Ï)·Ó)ŋǊ 

‘Pre-disaster’ *�2011ě 3ŭ 1Šťƚ)�Ï(ƾħ�:	Day 4 (3ŭ 15Š)
�

Đ®ȩȿŇǃ
Ʒ��;�Š$�:	 
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2011ě 3ŭ 11Š�8 31Š)Âƾɇė(��: 6ƂŰƕ�Ƈ)ŋā¢)ŋǊ

>á 3(��Ï)ŋā¢(��:Ăȼ)¢*ǳ 3(ǃ��	Ħµȩȿ¿æ$*�

6ƂŰƕ�Ƈ5�6Ƃ�{)�Ƈ%Ôż(ĲƘ'�Ïƒč>ǃ��2011ě 3ŭ

31Š
Ŭ5č'� �Ɍ0.3%ɍ	xŝ$Đ®ȩȿ¿æ6�)�)äæ$*� ƙ

ĄƷƧī) 4Šȳ�!19Đ®ȩȿŇǃ
¯�;:¶)�Ïƒč)gwQ*�6

Ƃ�{)�Ƈ79 6ƂŰƕ)�Ƈ)ŝ
ȟ� �	 
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á 3: (A) Âƾɇė) 6ƂŰƕ)lYpŋǼ�ÏŋǊ (B)ƙĄ¶%ƆȔ�� 6Ű

ƕ)lYpŋǼ�Ï·Ó)ŋǊ 

‘Pre-disaster’ *�2011ě 3ŭ 1Šťƚ)�Ï(ƾħ�:	Day 4 (3ŭ 15Š)
�

Đ®ȩȿŇǃ
Ʒ��;�Š$�:	 
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�
 3: 2011

�
3
�

1
�
	
�

3
�

31
�
�
�
�
�


�
�
�
�
�
�
�
	
�


�
�

  

�
 

Pre-disaster 
�

 
D

ays from
 the Fukushim

a disaster (e.g. 1; M
arch 12, 2011, 20; M

arch 31, 2011) 

(M
arch 1, 2011) 

�
 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 

13 
14 

15 
16 

17 
18 

19 
20 

Total 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Population 
70,919  

 
63,548  

55,562  
49,051  

37,067  
23,522  

17,840  
12,934  

9,388  
8,151  

7,550  
7,518  

7,631  
7,731  

7,909  
8,067  

8,265  
8,569  

8,770  
8,945  

9,093  

(%
) 

(100) 
 

(90) 
(78) 

(69) 
(52) 

(33) 
(25) 

(18) 
(13) 

(11) 
(11) 

(11) 
(11) 

(11) 
(11) 

(11) 
(12) 

(12) 
(12) 

(13) 
(13) 

younger than 6 
2,990  

 
2,628  

2,176  
1,822  

1,214  
726  

455  
313  

235  
207  

192  
184  

184  
184  

182  
182  

180  
180  

179  
179  

179  

(%
) 

(100) 
�

 (88) 
(73) 

(61) 
(41) 

(24) 
(15) 

(10) 
(8) 

(7) 
(6) 

(6) 
(6) 

(6) 
(6) 

(6) 
(6) 

(6) 
(6) 

(6) 
(6) 

M
andatory evacuation zone 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Population 
12,694  

 
8,788  

3,222  
1,833  

1,133  
613  

375  
290  

243  
220  

170  
141  

176  
160  

173  
148  

168  
151  

151  
145  

167  

(%
) 

(100) 
 

(69) 
(25) 

(14) 
(9) 

(5) 
(3) 

(2) 
(2) 

(2) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

younger than 6 
493  

 
310  

114  
58  

28  
18  

12  
10  

10  
10  

3  
3  

3  
3  

3  
3  

3  
3  

3  
3  

2  

(%
) 

(100) 
�

 (63) 
(23) 

(12) 
(6) 

(4) 
(2) 

(2) 
(2) 

(2) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(0) 

Indoor evacuation zone 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Population 
46,830  

 
43,783  

41,519  
37,065  

27,743  
17,478  

13,317  
9,816  

7,136  
6,217  

5,873  
5,912  

5,990  
6,076  

6,204  
6,314  

6,436  
6,663  

6,818  
6,980  

7,078  

(%
) 

(100) 
 

(93) 
(89) 

(79) 
(59) 

(37) 
(28) 

(21) 
(15) 

(13) 
(13) 

(13) 
(13) 

(13) 
(13) 

(13) 
(14) 

(14) 
(15) 

(15) 
(15) 

younger than 6 
2,057  

 
1,765  

1,431  
1,165  

766  
460  

297  
215  

166  
148  

139  
132  

132  
132  

130  
130  

128  
128  

128  
128  

128  

(%
) 

(100) 
�

 (86) 
(70) 

(57) 
(37) 

(22) 
(14) 

(10) 
(8) 

(7) 
(7) 

(6) 
(6) 

(6) 
(6) 

(6) 
(6) 

(6) 
(6) 

(6) 
(6) 

O
ther areas in the city 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Population 

11,395  
 

10,890  
10,655  

10,015  
8,110  

5,373  
4,094  

2,777  
1,983  

1,692  
1,485  

1,442  
1,441  

1,472  
1,509  

1,581  
1,633  

1,728  
1,772  

1,791  
1,821  

(%
) 

(100) 
 

(96) 
(94) 

(88) 
(71) 

(47) 
(36) 

(24) 
(17) 

(15) 
(13) 

(13) 
(13) 

(13) 
(13) 

(14) 
(14) 

(15) 
(16) 

(16) 
(16) 

younger than 6 
440  

 
377  

337  
305  

216  
136  

85  
49  

38  
35  

33  
33  

33  
33  

33  
33  

33  
33  

33  
33  

33  

(%
) 

(100) 
�

 (86) 
(77) 

(69) 
(49) 

(31) 
(19) 

(11) 
(9) 

(8) 
(8) 

(8) 
(8) 

(8) 
(8) 

(8) 
(8) 

(8) 
(8) 

(8) 
(8) 
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Ƥďŭƥ%Ě²ȴɄËö�Ʉɡôöþ)ó��$���Ɛ+\zW@ƴ�$�ǿ

�Ʉɡķ)ȉƤô)ƺ3<�Ɛ+ìĆ@Ȝ1�ɶȇ 4ɷ	�+ýţ%ȜŤķ�ƶŀ,

ăŀ9;7Ʉɡôö)ƺ3<ÚǼŀ
ɳ�!�ɶodds ratio (OR) of 1.72 (95% 

confidence intervals (CI): 1.64–1.85, p<0.001)	 Ě²ȴɄËö+�Ɛ,�Ʉɡôöþ+

�Ɛ)Ə1$�ȉƤô)ƺ3<ÚǼŀ
ɳ�!� (OR: 1.25 [1.16–1.35], p<0.01)	ħɴ

�&%,�ȉƤô)ƺ3<ÚǼŀ
ų7��!�+, 6–9 Ƌ%�75 Ƌ�|&ƏȬ�

$ OR=0.34 [0.27–0.42]ɶp<0.001ɷ%�;�ų7ɳ�!�+, 40–64Ƌ%�75Ƌ�|

&ƏȬ�$ OR=1.40 [1.24–1.58] ɶp<0.01ɷ%�!�	�ģŅø%,�6ƋŷƠ+­Ǜ


�<�ģ,ȉƤô)ƺ3<ÚǼŀ
�� (OR: 0.56 [0.50–0.62], p<0.001)�70Ƌ�|

+ɳɴǹ
�<�ģ�Ʈę�ģ%,�ȉƤô)ƺ3<ÚǼŀ
ɳ�!�(�=�= OR: 

1.18 [1.03–1.34], p<0.05, OR: 1.71 [1.50–1.94], p<0.001)	 
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ȇ 4: �ÙěŀŅø
ǒĝǜ{Óǁ�šķ)ÎǅɰĠ)ƺ3<ÚǼŀ)�
<Ĵɧ

ɶHZTƏ, n = 16,734ɷ 

Variable n Odds ratio 95% CI P-value 

Sex     

Female 9,143 1.00   

Male 7,591 1.72 1.64–1.85 <0.001 

Pre-disaster dwelling area     

Other areas 2,933 1.00   

Indoor sheltering zone 13,801 1.25 1.16–1.35 <0.01 

Age [years]    

6–9 1,157 0.34 0.27–0.42 <0.001 

10–14 2,027 0.37 0.31–0.44 <0.001 

15–19 5,654 0.38 0.31–0.46 <0.001 

20–39 3,123 1.18 1.03–1.34 0.22 

40–64 1,396 1.40 1.24–1.58 <0.01 

65–74 2,117 0.89 0.78–1.02 0.38 

75– 1,260 1.00   

Household     

Living with children younger than 6 years 

No 14,480 1.00   

Yes 2,254 0.56 0.50–0.62 <0.001 

Living with the elderly aged 70 years or older 

No 12,233 1.00   

Yes 4,501 1.18 1.09–1.27 <0.05 

Living alone     

No 16,114 1.00   

Yes 620 1.71 1.50–1.94 <0.001 

CI: confidence interval. Ĳ¼ɄɡËö+�Ɛ+\zW,á3=$�(�	 

ȇ�+ýţ,��)ȜŤķ%�<	  
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2.4. Ǹē 

Ÿǋǖ,�2011ħ)Ȥ��ǒĝÓǁ�šķ+Ʉɡ)9<�ÙýÆ@Ș���	�

+ǋǖ%,�šķ 11ūǃɶ2011ħ 3Ŵ 22ūɷ)ÎǅɰĠ+¯�Ù,�Ƥď¿+�

Ù+ 11ɵɶ7,107/67,044ɷ)3%ƞė���&
?�!�	�+ǩż,�Ŝģɢș+

�ǲŅø@ƴ��¬Ȇǋǖ+�ÎǅɰĠ+ę�ǹ
Ƥďķ 1 xŴ�²) 10,000 ��

})ƞė��&�	ǩż&ǉǆ�(�	31 

 

Ÿǋǖ
Ŭ:�)��+,�ɶɸɷĲ¼ɄɡËö%7�Ɛ
 1%ǔīƍ!$�<�

&�ɶɹɷĚ²ȴɄËö�Ʉɡôöþ%7 90ɵȲ�+�Ɛ
ǿ�ǂ)Ʉɡ�$���

&�+�ƥ%�<	3��Ĳ¼ɄɡËö%,�99ɵɶ12,524/12,694ɷ+�Ɛ
Óǁ�

šķ 10 ū�²)Ʉɡ��{ũ%�1ɵ
ôö²)ƺ3!$��	�=,�1987 ħ+

YGtahEsÓǁ�š�ɖ+ƭƔ&ÞǞ%�<	YGtahEs+Ĳ¼ɄɡËö%

7�samosely &å-=<ɀƕ�Ɛ
ưó)Ȁ<3%Ƴƚ�$�<	35 �+9	(�

,�°ǂ(Ǐ�¡ɞOzeSɶÌǀ¡ɛ8ħɋ('ɷ+ĔȠþ&(<ÚǼŀ
�<	

36 ȆŠĳĘ,�Ĳ¼Ʉɡŕǎ@ǁ���ķ7��+ôö²)�Ɛ
ƺ3!$�<Ú

Ǽŀ@Țȟ���+�Ɛ0+Ƣ§�ĔĽ@ǸŊ�<�&
ɉȌ%�<	 
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�:)�Ě²ȴɄËö�Ʉɡôöþ%,��Ɛ+ 87ɵ
ǿ�ǂ)Ʉɡ�$��	

�+9	(ǿ�Ʉɡ,�şĕǯƤď+ńÉ0+~ċ�şĕǯȉŰ0+Łľ('+Ȋţ

+ƱƵ)9!$İ�Ȥ��=<&Ǹ
:=<	¬Ȇǋǖ)9<&�ÿ�+�Ɛ,�Ó

ǁ�šķ)ŠĪ�:´<Ņø+¢ŋŀ@Ƽ��şĕǯȉŰ)9<¦ĭȉď@ȽĀȘ�

�<©à
�!�	37 �+Óì&�$�ƫȢ~Ȧ7��:=<	�
-�Óǁ�š

ķ�Ě²ȴɄËö)�<ƽɘ
�ɮŦ�ƪŦ('+ƫȢ~Ȧ)ɚ;ƽɘ%+OzeS

@ř�%�(�(!��6�Ńǹ&{Ǯ)SWZg
Ʉɡ��&�	øã7�<	38 

�+ƫȢ~Ȧ,�şĕǯȉŰ@Ł=�ȼśƁǹ
Ě²ȴɄËö0+ƫȢ+ś®@ŧ!

��&
Óì%�<	Ě²ȴɄŕǎ,ĿŀşĕǯȉŰ@ɔ��6+Åżǂ(ũƕ�&

ȑ?=$�<	39 {ũ%�Þ{ǿƓ�²%ȊţǕɭ+Ʉɡŕǎ
´��&%��Ɛ

+Ɯ�@œ�ĀɊ+ǿ�Ʉɡ)"(
!�ÚǼŀ7�<	Ƥďķ+Ňï�(�ƦȒƸ

(Ʉɡ,�ɂ¶(Okz]@Ø�:=(��6ȉƤô+ǴŃƯ8ƌ�Ư@ûÃ��<

ÚǼŀ
�<	40 ��
!$��ķ+ÓĆÂƤďķ),��Ɛ+ǿ�ǂ(Ʉɡ)9

!$Ȥ�<¦ĭȉď&�şĕǯȉď)9!$Ȥ�<¦ĭȉď+crwS@ǸŊ�$Ʉ

ɡŕǎ@ǁ��<�&
ɉȌ�	 

 

3��Óǁ�šķ+ǿ�Ʉɡ
�ŀ¹�ħɴ�9.ĐĬƃŌ)9!$ƻ(<dW
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zw@â���&,Ƭǝ�1�%�<	ǿ�Ʉɡ��ÎǅɰĠ)ƺ3<ÚǼŀ+ɳ�

�Ɛ+ìĆ,�ɳɴǹ&Þę3�,Ʈę+�ģ�40–64Ƌ�ƶŀ%�!�	ȶ)�Ć

�
�<�ģ�20ƋŷƠ�ăŀ,Ʉɡ�<©à
Ĳ�!�	ǿ�ǂ(Ʉɡ+ɀ�,�

ħɴ)9<şĕǯ0+ňØŀ+ɀ�)ɓȸ�$�<ÚǼŀ
�;�±�ǂ),�şĕ

ǯȉŰ)ɓ�$ɳɴǹ9;7Ć�)Ĕ�$+ũ
¦ĭȉď@Ø�8��	�:)�Ó

ǁ�šķ+ĻƱǂS]uS,�{ȃǂ)ƶŀ9;7ăŀ+2	
 Ā��&øã�=

$�<	41 �+9	(ɀ�
��Ɛ+ɄɡȆÆ)Ĵɧ@�
�ÚǼŀ
�<	Ƥď

Ĕǟ&�$ɉȌ(+,�ɳɴǹ&{Ǯ)�A%�<�Ɛ
ƺ3<©à
�!��&�	

�=+ƊǍ(ƱƵ,,!�;�(�
�ɳɴǹ+ǓÆ
íɡ%�<�&8�Ņøyȡ

ơ+~Ȧ('�Ǐ�ǂ�9.ǨƝǂɗƹ)ɓȸ�$�<ÚǼŀ
�<	14 29 �+ǋǖ

%ǎç�=�Ʉɡ+ɀ�)��<ƱƵ@Ŭ:�)�<�6),��:(<ǋǖ
ļȌ

%�<	 

 

Ÿǋǖ),��"�+ɗƹ
�<	3��ɃőcECS+èɬ
�<	Ÿǋǖ%

,²ɅȉŰȜŽ+ÕÃǹ@ĔȠ&�$�<�6�ɦÕÃǹ&ƏȬ�$şĕǯȉŰ@9

;~ċ)ň�$�<&Ǹ
:=<	şĕǯȉŰ@~ċ)ň�<�Ɛ,�9;Ʉɡ�<

©à
Ĳ�&øã�=$�<	42 ĸ!$�Ÿǋǖ+ÕÃǹ,��Ɛ¯�&ƏȬ�$
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Ʉɡ�<©à
Ĳ�ÚǼŀ
�;�Ʉɡ�<�Ɛ@ȽĀȘ��$�<ÚǼŀ
�<	

{ũ%�Ÿǋǖ,ÎǅɰĠ%ĎŪ�=�²ɅȉŰȜŽ+ÕÃǹ@ĔȠ&�$�<�&

�:�Ɂũ0Ʉɡ���Ɛ
ÕÃ%�(�!�ÚǼŀ
�<	�+�&)9;�Ʉɡ

�Ɛ+ţ@ȽĖȘ��$�<ÚǼŀ
�<	�=:+Ĵɧ+ÝȒ)9!$�Ÿǋǖ%

,Ʉɡǹ@ȽĀȘ�3�,ȽĖȘ���ÚǼŀ
�<	�:)�Ÿǋǖ%�ƴ��²

ɅȉŰȜŽ)ÕÃ�<ÁÝ
��Ɛ+ħɴ)9!$ƻ(<ƥ)7ƺŇ�1�%�<	

ÎǅɰĠ�Ɛ+ 10–14Ƌ+�Ɛ+ 73% (2,448/3,334) 
²ɅȉŰȜŽ)ÕÃ�$��

{ũ%�75Ƌ�|+�Ɛ+ÕÃÁÝ, 14% (1,388/9,997)%�!�	ĸ!$�ÕÃÁÝ

+��ɳɴǹ+�ÙŗȒ)"�$,�ȄħĜ&ƏȬ�$~ƊǍ)(<ÚǼŀ
�<	 

 

3��Ÿǋǖ%ĎŪ�=�ÎǅɰĠ²)ƺ3<�Ɛ)ɓ�<ÿýɊȐŻ7ǩż+

ȐɈ)ƗŇ
ļȌ%�<	�Ɛ+ħɴŅø&�ģŅø
ƮǙ%(�ÚǼŀ
�<	�


-�ɳɴǹ�Ɛ%,ɳɴǹ&Þę�<ÚǼŀ
ɳ�	ĸ!$�ɳɴǹ&Ʉɡ+ŵƦ

&+ɓ ),�ɳɴǹ&Þę�<�ģ&�	ýţ
�Ǫ�$�<ÚǼŀ
�<	 
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3. ǒĝǜ{Óǁ�šķ+ôö)��<ŢĿśȵ�¼)ɓ�<ǋǖ 

3.1. ǺŮ 

ȱȷ(ŢĿśȵ)Ş
:=�ŢĿśȵ�¼ɶEMSɷ,�ȱȷ(ȗŧ�Ɠǀ+�6

)~ÚƇ%�<	����Ƥďŭ),�EMSǿ�
ȉď@Ø�<�&7�<	43-45 �


-�Ƥďķ+þ¨Ńǹ+ûÃ)9!$�ŢĿśȵ+ɣȌ,ɳ3<	{ũ%�Ƥď)

9<ȾȨ+ǌü8ƽɘEwgr+ǌü)9!$�ȱȷ(ŢĿśȵ
ɕď�=<�&


�<	46 Ƭ)�ĀƤďŭ),�ȉƤô+ƽɘ+ŢĿɅɏ
Č¯)ƆǼ@¥Ɖ�<�

&7�<	47 �+9	(ƭƔ}%,�EMS+ȼéǿ�
Ą�:=<�&7�<
�

ȶ)ȉƤǹ+]sCzR8·ŶĔĽ('�EMS+ĵÁ,�:)ɉȌ&(<	48-50 

 

ÓĆÂƤď,�EMS@ɕď�	<Ƥď+1"%�<	�=3%+ǋǖ)9<&�Ó

ĆÂƤď)�	ĿŀşĕǯȉŰ)9!$ŢĿśȵ@ºƴ�<�ţ,ė(�	(�(:�

�=3%+Ƥď%ĿŀşĕǯȉŰ@Ø��+,�şĕŀƫȣ@�	&,Ǌ:�)�3

�,ɂ¶(Ǌȟ(�)×;ŏ	ėţ+ÓĆÂǁɢŎ�Ɓæ)ɗ:=$���:�	

51-53 ����ÓĆÂƤď+(�),şĕǯȉŰ0+Łľ('�:�<äȯôö+Ɯ�

@œ�7+7�;��+ùÝ),äȯôö+ÌǀSWZg
Ʉɡ�<('�$EMS


Ĵɧ@Ø�<ÚǼŀ
�<	Ďɝ��+9	(ÓĆÂƤďǁƳôö%+ÌǀSWZ
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g~Ȧ,1979ħ+SszlEtĝÓǁ�š%7Ț6:=�ȉď@Ø��Óǁ�Ȳ+ƽ

ɘ%,�70�+ÌĢ+	 6���ƍ:(�!�	54 ����ÓĆÂƤď+EMS0+

Ĵɧ@Ș���ǋǖ,�=3%)(�	 

 

Ÿǋǖ+ǃǂ,�ǒĝǜ{Óǁ�šķ
ŢĿśȵ�¼0�
�Ĵɧ@Ș��<�

&%�<	ō�,�ŢĿȌȝ�:ŢĿȪ�
ƽɘ0»ǈ�<3%)��!�ŢĿśȵ

ŭɒ@�Óǁ�šķ9xŴɒ)?�!$Ȝ1�ɤƤ¿+2ħ3xŴ+Ŷɒ&ƏȬ��	 

 

3.2. ũƕ 

3.2.1. ǋǖ\PEw 

EMS+ƆǼ@Ș��<	
%�ŢĿśȵŭɒ@Ș��<�&,�¬Ȇǋǖ%7ƴ

�:=$�<ŵƴ(ũƕ%�<	48 55 56 Ÿǋǖ7�¬Ȇǋǖ+ũƕ)¾;�ŢĿśȵ

ŭɒ@ƴ�$ EMSƆǼ@Ș���	 

 

Ÿǋǖ,�2011ħ 3Ŵ 11ū�: 12Ŵ 31ū)ǅɰôË)��<ŢĿȪ%śȵ�

=�Ńǹ+ƾ�@�ƴ��ķ>à�ȏēǋǖ%�<	ŢĿÌǀQS[n)Ĕ�<Ƥď
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+Ĵɧ@¸ŧ�<�6��+Ŷɒ+ŢĿÌǀ)ɓ�<\zW& 2009ħ 1Ŵ 1ū�:

2011ħ 3Ŵ 10ū3%+ȽÔ+Ĕƨ\zW&@ƏȬ��	ǅɰôË,ɯȂŹ�Îǅɰ

Ġ�ǅɰĠ�ŨôƷ+ 4"+ĠƷŹ%ƃŌ�=$�;�ĦŌ 23ħ 3Ŵ 1ūưó+�

Ù,�=�=�6,132�70,752�37,721�8178�%�<	�=:+ôö),�ŢĿɅ@

ŵ�< 8 "+ƽɘ&�ŢĿȪ@ŵ�< 5 "+ƛɔǳ
�!�	 8 "+ƽɘ+	 5

"
Ƥď�: 10 ū�²)ɐɍ�=�ɶï 4Bɷ
�ƛɔǳ²+ 152 ß+ŢĿɜæ,

Ʉɡ�(�!�	Óǁ�šķ�ŠĪ+Ʉɡŕǎ@«)�ȜŽĔȠôö@ 5ôö)µɭ

��	32 1ɷMinamisoma -20kmɺÎǅɰĠ+�Óǁ�: 20kmñ²+ôö%�2011ħ

3Ŵ 12ū�ɖ,Ĳ¼ɄɡËö	2ɷMinamisoma 20-30kmɺÎǅɰĠ+�Óǁ�: 20–

30km ñ²+ôö%�2011 ħ 3 Ŵ 15 ū�: 4 Ŵ 22 ū3%,ǿ�ɄɡËö	3ɷ

Minamisoma 30-kmɺÎǅɰĠ+�Óǁ�: 30km�|ɠ=�ôö%�Ʉɡŕǎ,(�	

4ɷIitateɺÓǁ�:Êȋ 25~45km)�ǲ�<ɯȂŹ%�2011ħ 4Ŵ 11ū�:Ĳ¼Ʉ

ɡËö	5ɷSomaɺÓǁ�:Ê) 40km�|ɠ=�ǅɰĠyŨôƷ�:ƃŌ�=<ô

ö%�Ʉɡŕǎ(�ɶï 4Aɷ	 
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ï 4ɺ(A) ǋǖĔȠôö+µɭ&�ĔȠôö)�<ƽɘ+{Ȏ	ǋǖĔȠôö,��

}+ 5ôö)µɭ�=�	1ɷMinamisoma -20kmɺÎǅɰĠ+�Óǁ�: 20kmñ²

+ôö%�2011ħ 3Ŵ 12ū�ɖ,Ĳ¼ɄɡËö	2ɷMinamisoma 20-30kmɺÎǅɰ

Ġ+�Óǁ�: 20–30kmñ²+ôö%�2011ħ 3Ŵ 15ū�: 4Ŵ 22ū3%,ǿ�

ɄɡËö	3ɷMinamisoma 30-kmɺÎǅɰĠ+�Óǁ�: 30km�|ɠ=�ôö%�

Ʉɡŕǎ,(�	4ɷIitateɺÓǁ�:Êȋ 25~45km )�ǲ�<ɯȂŹ%�2011 ħ 4

Ŵ 11ū�:Ĳ¼ɄɡËö	5ɷSomaɺÓǁ�:Ê) 40km�|ɠ=�ǅɰĠyŨôƷ

�:ƃŌ�=<ôö%�Ʉɡŕǎ(�	 

(B) Üƽɘ+ɐɍŶɒ	CtgBjZ], A)�+ťć&ĔĽ�<	 

3.2.2. \zWÖɟ 

ǅɰôũĨöƛɔǳ)¡Ĉ�=�ŢĿśȵȓɌ�: 2009ħ 1Ŵ 1ū�: 2011ħ
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12Ŵ 31ū3%+ŢĿÌǀ\zW@Öɟ��	śȵȓɌ),ħɴ�ŀ¹��Ȗ8ƾƭ

@á5Ǿĩ\zW&�ŢĿȪ@åA�ūŭ�3�ƽɘ+ùŎ('�ŭɒ8ôƱ\zW


á3=$�<	ŢĿȪ+´ǁŭ½�ŢĿȌȝùŎ0+»ǈŭ½�ŢĿȌȝùŎ+´

ǁŭ½�ƽɘ0+»ǈŭ½)"�$,�ŢĿśȵŭ)ŢĿȪ²%ǿÆǂ)ȓɌ�=�

�+Ņø
ȫȭ�=$�<	ȽÔ+ŢĿśȵ)ɓ�<Ȟť+µɭ@«)��Ȗ@�}

+ 12ɨǃ)µɭ��ɺƤď)9<¨ď�CPA�Ƥď&,Ʀɓ +¨ď�ǻ+ƿ4�

ŇȟɞďɶDOCɷ�ǐǨƾƭ�ǁƩ�ł¶=ɶSOBɷ�¯ȩ+Ȉı�ǽƿ�ɦƬƻǂ(

ƿ4�ȽÀŝ×/ƎŀŰɥ��9.ȽÔ+ŢĿÌǀ)÷#��ǿ¨	57 58 µɭ,�2

�+ǋǖǹ
ƮǙ)Ȇ!${ȁ�<�&@ǍȚ��~{ȁ%�!�ùÝ),{ȁ��

ɨǃ)(<3%�Ɓ@Ǳ;ȳ��	ŢĿȪ)��<ǭŭɒ,�å.´��:ŢĿȪ


ƽɘ)»ǈ�<3%+ŭɒ&čǶ�=�Response time�On-scene time�Transport time +

3")µɭ�=�	59 �=�=�Response time,ŢĿȪå´��:Ńǹ+�<ùŎ)

ŢĿȪ
»ǈ�<3%+ŭɒ�On-scene time,Ńǹ+�<ùŎ)»ǈ�$�:´ǁ�

<3%+ŭɒ���$ Transport time,�Ńǹ+�<ùŎ@´ǁ�$�:ƽɘ)»ǈ

�<3%+ŭɒ&�$čǶ�=�ɶï 5Aɷ	ôƱǗɒ\zW@ Google maps60@�ƴ

�$Ǩī&ǰī)ýŚ��ArcGISVg]FGC 61 @�ƴ�$�ƛɔǳ�:Ńǹ+ù

Ŏ3%�Ńǹ+ùŎ�:ƽɘ3%+Ďɝ+ȧɠ@ȒǠ��	 
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ï 5ɺ(A) ŢĿśȵŭɒ+UKow]�WEmwK�&+čǶ�(B) ǋǖŶɒ+čǶ 

Week,�ɤƤǁƳķ 1ȹɒɶ2011ħ 3Ŵ 11ū–17ūɷ@Week 0&čǶ��	 

 

3.2.3 ǫȒȐŻ 

]sitƤď)9<�ǅɰôË+ŢĿȪśȵ)��<Ɯ�+ǔī@�ŢĿśȵ+

ŭɒ@ƴ�$Ș���	 

ɤƤ+�!�ȹɶ2011ħ 3Ŵ 11ū–17ūɷ@ 0ȹǃ&čǶ��ŢĿśȵ+ǭŭɒ

@ȹ�&)ɟȒ��	��$�2011ħ 3Ŵ 11ū�: 2011ħ 12Ŵ 31ū3%+Üȹ

+\zW@�Mann-Whitney Uƀč@ƴ�$ĔƨŶɒɶcontrol period: 2009ħ 1Ŵ 1ū

�: 2011ħ 3Ŵ 10ūɷ+Þ�ȹ+\zW&ƏȬ��	62 �
-�Week 0ɶ2011ħ

3Ŵ 11ū–17ūɷ+ŢĿśȵŭɒ+µġ@ Control period)��< 2009ħ 3Ŵ 11ū

–17ū�2010ħ 3Ŵ 11ū–17ū@ÝȒ��ŢĿśȵŭɒ+µġ&ƏȬ��	0ȹ�:

ɑą�$�ŢĿśȵŭɒ
ŵŇ)Ĵɧ@Ø�$��Ŷɒ@ affected period&čǶ��
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ɶï 5Bɷ	�=:+ýţ)Ĕ�<Ƥď+Ĵɧ@Ș��<�6�tƀč@ƴ�$�ŢĿ

śȵ+Ǿĩǂ(ýţɶħɴ�ŀ¹��Ȗɷ3�,ôƱyŭɒǂýţɶŢĿȌȝ@Ȇ!

�ŭ½�ŢĿȌȝ@Ȇ!�ůū�ŢĿȌȝ@Ȇ!�ùŎ�ŢĿśȵ¬+ùŎɷ+µġ

@ control period& affected period&%ƏȬ��	 
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3.3. ǩż 

2011ħ 3Ŵ 11ū�: 12Ŵ 31ū3%)�2,648�+ŢĿȌȝ
�!�	2,648�

+	 �334�,ƽɘ0+śȵ
(�7+8ƽɘ�:ƽɘ0+śȵ�!��6�əþ

��	ŢĿśȵ+ŭɒ
Ų�=$�(�7+8�~Č¯(\zW@á5 94�@əþ

��ƍ; 2,240�+śȵ@ŢĿśȵŭɒ+µŻ)�ƴ��	 Control period ɶ2009ħ

1Ŵ 1ū�: 2011ħ 3Ŵ 10ūɷ+ŢĿȌȝ 8,384�+	 �ŢĿśȵ
Ȇ?=$�

�+, 7,107�%�!�	7,107�+śȵ+	 �ŢĿśȵŭɒ+ɂ¶(Ņø
®Â

�=$�� 7,087�+śȵ@�control period+\zW&�$�ƴ��	Control period

Ŷɒ%,�ŢĿśȵţ8ȹĳ�;+ŢĿśȵŭɒ+�Ă¤)ĉǢŀýÉ,ȍ:=(�

!�	 

 

ï 6,�ǋǖŶɒ�+ 2,314�+Ńǹ+ŢĿśȵŃǹţ�9.ŢĿśȵŭɒɶ�

Ă¤ɷ+©à@ǎ�	ɤƤǁƳķ 1ȹɒɶ2011ħ 3Ŵ 11ū–17ūɷ@ 0ȹ&čǶ�

�	ŢĿśȵŃǹţ,�0ȹ)fzJɶn = 182ɷ@Ț6�	 �+	 ǥÍµɶ83/182ɷ

,�ų·+ 2ūɒ)śȵ�=�	0ȹǃ+śȵ+�(ƱƵ,�ôɤ8ƙƖɶ56�ɷ�

DOCɶ23�ɷ�Ƥď&,Ʀɓ +¨ďɶ14�ɷ�ǽƿɶ14�ɷ�{ȃǂ(Ȉıɶ13�ɷ�
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�9.ǐǨĊǂƾƭɶ13�ɷ%�!�	�+ķ�ŢĿśȵ�ţ,�control period&

ƏȬ�$�ÞǞ3�,9;��ujt)ƞė��	 

 

ŢĿśȵ+ǭŭɒ+�Ă¤,�ǜ 2ȹǃ% 48µ&fzJ)ȿ��
�control period

+Þ�ŭɒ&ƏȬ�$ǫȒǂ)ŵŇ(ĮɎ,�ǜ 11ȹ3%Ǭ��ɶȇ 5ɷ	ĸ!$�

affected period, 0ȹǃ�: 11ȹǃ&čǶ�=��+Ŷɒ+Ȯȵ�ţ 2,314�+	 

706�)"�$�:(<ȐŻ@Ȇ!�	 
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ï 6ɺŢĿśȵ�ţɶŐ=ǯKrgɷ�ŢĿśȵŭɒɶžKrgɷ+ŗǓ	 

Week,�ɤƤǁƳķ 1ȹɒɶ2011ħ 3Ŵ 11ū–17ūɷ@Week 0&čǶ��	 
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ȇ 5ɺȹ�&+ŢĿśȵŭɒ+ƏȬ 

Week 
�  2011  �  Control Period �  2011 vs Control 

�  n median IQR �  n median IQR �  P value † 

0 �  182  29  19  �  125  30  13  �  0.83  

1 �  62  41  29  �  121  31  18  �  0.00  

2 �  49  48  36  �  105  29  14  �  0.00  

3 �  32  38  22  �  122  30  15  �  0.02  

4 �  56  42  31  �  126  31  20  �  0.00  

5 �  34  40  27  �  126  31  13  �  0.00  

6 �  39  36  18  �  116  27  12  �  0.01  

7 �  50  39  26  �  147  35  21  �  0.06  

8 �  41  32  17  �  129  30  18  �  0.08  

9 �  51  42  26  �  109  32  17  �  0.01  

10 �  52  34  13  �  107  30  15  �  0.01  

11 �  51  31  16  �  119  28  10  �  0.04  

12 �  44  32  11  �  107  30  19  �  0.40  

13 �  51  35  14  �  116  30  13  �  0.00  

14 �  43  32  10  �  113  29  16  �  0.15  

15 �  42  29  8  �  94  30  18  �  0.58  

16 �  52  32  13  �  134  32  21  �  0.69  

17 �  54  30  14  �  133  29  16  �  0.67  

18 �  47  33  12  �  151  33  19  �  0.63  

19 �  49  31  13  �  141  29  18  �  0.55  

20 �  53  30  13  �  132  28  10  �  0.28  

21 �  59  31  12  �  145  31  16  �  0.60  

22 �  79  30  9  �  168  32  18  �  0.98  

23 �  49  30  11  �  127  32  15  �  0.35  

24 �  50  34  10  �  116  30  15  �  0.12  

25 �  52  33  16  �  123  30  14  �  0.07  

26 �  39  33  11  �  127  32  22  �  0.85  

27 �  57  33  16  �  98  30  21  �  0.22  

28 �  55  30  19  �  123  29  14  �  0.60  

29 �  55  33  14  �  116  30  17  �  0.16  

30 �  51  32  17  �  122  33  19  �  0.79  

31 �  51  31  15  �  134  31  18  �  0.96  

32 �  52  31  11  �  112  30  16  �  0.83  

33 �  52  31  12  �  113  29  15  �  0.61  
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34 �  41  29  10  �  135  29  16  �  0.65  

35 �  52  32  11  �  129  30  19  �  0.29  

36 �  54  34  13  �  133  34  21  �  0.80  

37 �  57  33  17  �  141  33  17  �  0.89  

38 �  43  33  10  �  114  33  14  �  0.87  

39 �  61  32  15  �  124  32  16  �  0.25  

40 �  52  30  17  �  128  31  17  �  0.41  

41 �  48  33  12  �  155  31  18  �  0.26  

† P¤,�Mann-Whitney U test@ƴ�$ƏȬ��	 

IQR: interquartile range. 

ȇ�+ n,Ŷɒ�+śȵ�ţ�median,śȵŭɒ+�Ă¤�IQR,śȵŭɒ+êµ�ǣî@ǎ

�	 

Week 0 @ɤƤǁƳķ 1ȹɒɶ2011ħ 3Ŵ 11ū–17ūɷ&čǶ��	 

Control period,�2009ħ 1Ŵ 1ū�: 2011ħ 3Ŵ 10ū%�Week&Þ�Ŷɒ+ÝȒţ&ƏȬ

��	 
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ȇ 6 )�control period�affected period)��<ŢĿśȵ+Ƭĺ@ǎ�	Control 

period�9. affected period%,�ȹ��;śȵţ+Ħõ,�=�= 62�9. 59�

%�!�	0–14Ƌ+Ė­+ 1ȹɒ��;śȵţ, 3.5�: 1.9)ƞė��	3��

Minamisoma -20kmôö�:+ɸȹɒ��;śȵţ,�7.0�: 1.4)ƞė��	ĔȠ

ôö)"�$,�control period�: affected period)��$�Minamisoma -20kmɶ1.2 

vs 0.3ɷ�9.Minamisoma 20–30kmɶ30.8 vs 13.6ɷôö0+Ȯȵţ
ƞė��	(��

ĿŀşĕǯȉŰ@�Ȗ&�$ŢĿśȵ@Ȍȝ��ȉɱǹ,4&6(�!�	 

 

ȇ 7,�control period& affected period&+ŢĿȪ+ǨȽŭɒ+ƏȬ@ǎ�	Ţ

Ŀśȵŭɒɶtotal EMS timeɷ+�Ă¤,�control period%, 31ɶIQR 24-40ɷµ�!

�
�affected period), 36ɶIQR 27-52ɷµ)ĮɎ�=�	�+ǩż�ŢĿśȵ+ǭ

ŭɒ
 60µ@ȥ
<śȵ+ÁÝ,�control period�+ 8.2ɵɶ584/7087ɷ�: affected 

period�+ 22.2ɵɶ151/679ɷ)ûÃ��	ï 7,�control period�9. affected period

)��<ŢĿśȵ+ǭŭɒ�9. 3"+ŭɒUKow]ɶresponse time, on-scene time, 

transport timeɷ+µġ+Ēīűǯ@ǎ�	Control period&ƏȬ�$�affected period

%, 3"+ŭɒUKow]�1$+Ħõ�9.�Ă¤
ŵŇ)ûÃ��
�ų7ûÃ

Ɋ
Ā��!�+, Transport time%�!�ɶƅƢÉĦõğɺ0.41 vs 0.13-17ɷ	 
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ȇ 6ɺcontrol period�affected period)��<ŢĿśȵ+Ƭĺ 

 

�  
Control Period Affected Period 

P value† 

(Control vs Affected) 
(Week -114 to -1) (Week 0 to 11) 

 
n=7107 n=706 

Characteristic No./Week No./Week �  �  

All 62.3  58.8  0.41  �  

Patient age, year �  �  �  �  

0-14 3.5  1.9  0.02  * 

15-64 22.4  21.8  0.92  �  

65- 36.4  35.2  0.89  �  

Sex �  �  �  �  

Male 32.6  27.6  0.30  �  

Female 29.8  31.3  0.82  �  

Time of the day �  �  �  �  

6 AM-12 PM 20.9  17.8  0.51  �  

12 PM-6 PM 19.2  15.7  0.30  �  

6 PM-12 AM 15.4  15.8  0.64  �  

12 AM-6 AM 6.8  9.6  0.39  �  

Day of the week �  �  �  �  

Weekday 44.0  40.0  0.64  �  

Weekend 18.3  18.8  0.89  �  

Scene of EMS call �  �  �  �  

Soma 19.0  18.1  0.83  �  

Minamisoma 30- km 4.9  4.2  0.34  �  

Minamisoma 20-30 km 22.7  22.8  0.94  �  

Minamisoma -20 km 7.0  1.4  <0.001 *** 

Iitate 4.6  5.7  0.13  �  

Others 0.2  0.3  0.33  �  

Reason for EMS call �  �  �  �  

Disaster-related 0.0  4.8  NA �  

Abdominal pain 6.0  5.8  0.89  �  

Chest pain 2.9  3.3  0.37  �  

CPA 2.2  1.4  <0.01 ** 

DOC 10.1  8.6  0.38  �  

Fever 2.2  3.9  <0.01 ** 

General weakness 3.9  4.0  0.89  �  
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Gynecology 0.1  0.2  0.87  �  

Intoxicated 0.7  0.7  0.24  �  

Neurologic symptom 6.8  6.0  0.37  �  

Pain, unspecified 3.1  1.5  <0.001 *** 

Self-harm 0.4  0.7  0.12  �  

SOB 4.7  3.3  0.04  �  

Trauma 15.8  8.9  <0.001 *** 

Others 0.9  1.3  0.48  �  

Destination area �  �  �  �  

Soma 20.0  24.1  0.41  �  

Minamisoma 30- km 4.1  3.3  0.65  �  

Minamisoma 20-30 km 30.8  13.6  <0.001 *** 

Minamisoma -20 km 1.2  0.3  <0.01 ** 

Iitate 0.0  0.1  0.58  �  

Outside of study area 5.7  16.7  <0.01 ** 

EMS, emergency medical services; IQR, interquartile range; CPA, cardiopulmonary arrest; DOC, 

disturbance of consciousness; SOB, shortness of breath. 

† P¤, Student's t test@ƴ�$Ƒ6�	 

* P¤
 0.05 ŷƠ%ǫȒǂŵŇ 

** P¤
 0.01 ŷƠ%ǫȒǂŵŇ 
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ȇ 7ɺ control period& affected period+ŢĿśȵŭɒ+ƏȬ 

  
�  

Control Period Affected Period P-value 

(Control vs 

Affected) 

SMD (95% CI) (Week -114 to -1) (Week 0 to 11) 

�  n=7087 n=679 

Total EMS time (minutes) �  �  �  �  �  

Median (IQR) 31 (24-40) 36 (27-52) <0.001 † �  

Mean (SD) 35 (17.4) 43 (23.2) <0.001 ‡ 0.41 (0.40-0.43) 

>60 min (%) 584 (8.2) 151 (22.2) <0.001 ¶ �  

Response time (minutes) �  �  �  �  �  

Median (IQR) 8 (6-10) 8 (6-11) <0.001 † �  

Mean (SD) 8.5 (4.6) 9.2 (5.3) <0.001 ‡ 0.17 (0.14-0.20) 

On-scene time (minutes) �  �  �  �  �  

Median (IQR) 13 (10-18) 15 (11-19) <0.001 † �  

Mean (SD) 15 (7.4) 16 (8.5) <0.001 ‡ 0.13 (0.10-0.15) 

Transport time (minutes) �  �  �  �  �  

Median (IQR) 7 (4-14) 10 (5-23) <0.001 † �  

Mean (SD) 12 (13.2) 18 (19.1) <0.001 ‡ 0.41 (0.39-0.43) 

EMS, emergency medical services; SMD, standardized mean difference; IQR, interquartile range; SD, 

standard deviation; CPA, cardiopulmonary arrest; DOC, disturbance of consciousness; SOB, shortness of 

breath. 

† Mann-Whitney's U test@ƴ�$�ŢĿśȵŭɒ+µġ@ƏȬ��	 

‡ Welch's t test@ƴ�$�ŢĿśȵŭɒ+Ħõ¤@ƏȬ��	 

¶ Chi-square test@ƴ�$�60µ�|��!�ŢĿśȵ+ÁÝ@ƏȬ��	 
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ï 7ɺŢĿśȵ+ŭɒUKow]ɶtotal EMS time, response time, on-scene time, transport 

timeɷ�&)��<�control period& affected period+ŢĿśȵŭɒ+Ēīµġ 
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3.4. Ǹē 

Ÿǋǖ,�ǒĝǜ{Óǁ�šķ+Ɯ�+(��ŢĿśȵQS[nɶEMSɷ
'+

9	(Ĵɧ@Ø��+�@Ș���	Ÿǋǖ%,�ŢĿśȵŭɒ+�Ă¤
�ɤƤǷ

ȹ�: 11ȹɒ)?�!$ĮɎ�$��	 

 

�+ 11ȹɒ)?�!$ĮɎ��Ā�(Óì&�$�ŢĿȌȝùŎ�:śȵ¬ƽɘ

3%+ȧɠ
�.��&
Óì&Ǹ
:=<	ŢĿśȵŭɒ+UKow]+(�%�

ų7Ā��ýÉ�$��+,�transport time�"3;ŢĿȌȝùŎ@´ǁ�$�:ƽ

ɘ3%+»ǈŭɒ%�!�ɶȇ 7ɷ	�:)��ëȜŽĔȠ&��ǅɰôũþ0+ś

ȵ
�Ƥď¿, 1ȹɒ��; 5.7 (9.1%) %�!�+
�affected period%, 16.7 (28.4%) 

&ŵŇ)ûÃ�$��	{ũ%��š@����ǒĝǜ{Óǁ�: 30kmñ²)�<

ƽɘ0+ŢĿśȵ,�ŵŇ)ƞė�$�� (32.0 vs 13.9, ȇ 6)	��
!$�Ƥď¿

&ƏȬ�$9;Ɂũ0+śȵ
ûÃ��śȵ¬ƽɘ3%+ȧɠ
Ɏ�(<�&%

transport time+ĮɎ
Ȥ��ŢĿśȵŭɒ+ĮɎ0"(
!�&Ǹ
:=<	 

 

Ɂũ0+śȵ
Ɏ�(!�Óì,�Óǁäȯôö+ƽɘ
ɐɍ���&
Óì�

&Ǹ
:=<	ƤďǁƳ�: 2ȹɒ�²)��ë+ǋǖĔȠôö)�< 8ƽɘ+	 
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5ƽɘ
ɐɍ�$��	�+ɐɍ,�=�=Ƥďķ 5ȹ�8ȹ�14ȹǃ3%Ǭ��	

�+Ŷɒ,�ŢĿśȵŭɒ
ĮɎ�$��Ŷɒ&Ƃ*{ȁ�<ɶï 8ɷ	 

 

 
ï 8ɺŢĿśȵŭɒ&ƽɘɐɍy³ɑ&+ɓ 	CtgBjZ],ï 4A&{ȁ�<	 

 

�+ƽɘɐɍ,�Ĳ¼Ʉɡ)9<7+&ǿ�Ʉɡ)9<7++�Ǖɭ)µɭ%�

<	ɐɍ�� 5ƽɘ+	 1",�Ĳ¼ɄɡËö)�ǲ���6�2011ħ 3Ŵ 12ū

)Ʉɡŕǎ)ĸ�SWZgyŃǹ+Ʉɡ
Ȇ?=�ƽɘ
ɐɍ��	�+ 4ƽɘ,ǿ

�Ʉɡôö)�ǲ��	ǿ�Ʉɡôö)�!� 4ƽɘ�1$
�!�Aɐɍ��ƱƵ

,Ƅ�%�<
��(Óì,�ǂȢơ�ƫǂȢơ~Ȧ%�<	�
-��ë+ǋǖĔ

Ƞôö%ųĀ+ 180ĩ+®ɘƽſ@Ŕ"ÎǅɰĠǙǭÝƽɘ,�239�+SWZg


71�3%ƞė��	38 �+9	(ƽɘSWZg+ǿ�Ʉɡ,�SszlEtĝÓǁ
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�š+9	(Óǁ�š��%(��Chi-Chiôɤ+9	(ǿƧƤď%7øã�=$�

<	54 63ǩż�ǿ�Ʉɡôö+ 4ƽɘ�Ĳ¼ɄɡËö+ 1ƽɘ�1$
Ƥďķ 2ȹɒ

�²ɶweek 1ɷ)ɐɍ�� (ï 4B)	 �+ôö+ƽɘ,�Ƥď¿+ɤƤyƙƖ)9

<ƫƱǂȉď
Ė��!��&@ǸŊ�<&��+ɐɍ,ƽɘ+SWZg~Ȧ)9<

7+&Ǹ
:=<	{ũ%�EMSSWZg,¯æ
ÈÇ@Ǭ���&,Ƭǝ)¤�

<	EMSSWZg&ƽɘSWZg%,Ƥďķ+sSJȕđī
ɀ	�&,¬Ȇǋǖ

%7Ș��=$�<	64 65 ĸ!$�ƽɘSWZg+ǿ�Ʉɡ,Ƥďķ)ǁƳ�	<Ú

Ǽŀ
�<&ņč��Ƥďķ+ƽɘSWZg~Ȧ)Ĕ�$Ĕǟ@�$<ļȌ
�<&

Ǹ
:=<	 

 

Ÿǋǖ%,�ĀɊ+Ʉɡ
Ȥ��)7��?:��EMS+ƆǼ
�<ǔī¡�=

$���&@ǎ��	1ȹɒ��;ŢĿśȵ�ţ,�ƤďǁƳ�: 1ȹɒ
ųĀ%�

Ƥď¿+ 2.9£)ûÃ��	�+śȵ+	 ǥ 1/3
ôɤyƙƖ)�	þ¨ (57/182) %

�;�Ŀŀşĕǯɞď@ǎç�<�Ȗ,(�!�	�+ŢĿśȵ+ûÃ)7��?:

��ŢĿśȵŭɒ,�+Ŷɒ),ĮɎ�$�(�!�	ȽÔ+ǋǖ%,�Ƥď)9<

ĀɊ+ȉƤǹǁƳ)9!$ŢĿśȵŭɒ
ȻĮ�<�&
øã�=$�<	66 67 ��



 56 

��Ÿǋǖ%,�źūŸĀɤƤ)�	þ¨Ńǹ+ûÃ,�ǋǖĔȠôö+ EMSƆǼ

@|ë<2'+Ɋ%,(�!�&Ǹ
:=<	 

 

Ÿǋǖ+ɗƹ,�ŢĿśȵȓɌ),�Ńǹ+ȅò8�Ɵ('+cEWtŅø�Ń

ǹ+ȫĤ8ƌ�('+Ņø
á3=(��&%�<	ĸ!$Ÿǋǖ%Ț6:=�ŢĿ

śȵ+ȻĮ
Ńǹ+ǨȽ)�
�Ĵɧ,µ�:(�	�ķ,�ÜÌǀŪȔ+ȓɌ@ƴ

�<('�Ńǹ+ǨȽ)ɓ�<Ĵɧ@Ș���ǋǖ
Ķ�=<	 
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4. ǒĝǜ{Óǁ�šķ+ôö�Ɛ0+�ƈǂ(¦ĭȉď)ɓ�<ǋǖ 

4.1. ǃǂ 

Ƥď)9<¦ĭȉď),�ǄŖǂ(7+&ɒŖǂ(7+
�<	68 Ƥď)9<Ǆ

Ŗǂ(¦ĭȉď&,�þ¨8Ʃ¨('Ƥď)Ȥì�<þǂȌì)9<7+�	69 ɳ

ɴǹ%,�Ƥďķ+ǄŖǂ(¦ĭȉď
Ā���&
Ǌ:=$�<	70 �
-�2005

ħ+bsLzwyI]sz_%,�Ǥð`qzHzswTĞ%,Ƥď¿�Ù+	 ɳ

ɴǹ
Ð6<ÁÝ
 15ɵ%�!�)7ɓ?:��bsLzw)9<ǄŖƌ+	 

75ɵ
ɳɴǹ%�!�	9 �+9	(�Ƥďķ+ǄŖǂ(¦ĭȉď
ɳɴǹ)ÿ�Ʊ

Ƶ,�ǓÆǼÂ+�}�ÑɛēǊǼÂ+�}�¦ĭƭŉ+ńÉ('
Óì&ȑ?=$

�<	14 {ũ�Ƥďķ+Ǐ�yƲúýÉ)�	ɒŖǂ(¦ĭȉď)"�$,�Ƥď

ķ+ǫȒŅø@ɟ6<�&
íɡ%�<�6�ǋǖ
2&A'(�	 

 

2011 ħ 3 Ŵ 11 ū)Ȥ��źūŸĀɤƤyźÊôũāĦƘƒôɤ&�=)İ�Ǭ

�ƙƖ��:)ǒĝǜ{ÓĆÂǁɢŎ�šɶ�}�Óǁ�šɷ,�ųȲ+¬Ⱥð%Ȥ

���ȇǂ(Ƥď+�%�<	Ÿǚ%,�{ȸ+Ƥď+ɒŖǂ(¦ĭȉď)9<ƌ�

Ư+ýÉy�+Óì@Ŭ:�)�<�6�Óǁ+Êũ 10–45km )�ǲ�<ǅɰĠy

ÎǅɰĠ+�Ɛ@ĔȠ&��2011ħ 3Ŵ 11ū�: 5ħɒ)��<ƌ�Ưyƌ�Óì



 58 

@Ȝ1�	 

 

4.2. ũƕ 

4.2.1. \zW« 

ÒƳÄªǇ
ǡƱ�<�ÙÆŉȜŽ@�ƴ��2006ħ 1Ŵ�: 2015ħ 12Ŵ3%

+ǅɰĠ�ÎǅɰĠ+ǩż@ºƴ��	�ÙÆŉȜŽ),�}+Ņø
á3=<: ǅ

ɰĠ�ÎǅɰĠ�Ɛ+ƌ�ū�ƌ�ÓìɶICD-10Mz^ɷ�ƌ�ǹ+ƳħŴū	�Ù

ÆŉȜŽ+ƌ�ȜŽǑ+�ƈºƴ)"�$,�ǫȒƕ)7&#�ÒƳÄªǇ+ȕÚ@

Ĺ�	ƌ�\zW,�ȜŽŶɒ+{xŴ�&)ħɴ�ŀ¹�ƌ�Óì�&)ɟȒ�=

$�<	ƌ�Óì,�the International Classification of Diseases and Health-Related 

Problems, 10th Revision ɶICD-10ɷµɭ)ĸ!$Mz\DwK�=$�<	�Ù\z

W,�ĠËƷŹ
ǡƱ�<�Ɛ÷ŸÛĥ)7&#��ǿƓ��&�ħɴ�&�Üŀ¹

+�Ù@�ƴ��	 

 

4.2.2 ȜŽĔȠ 

Ƥď+ǄŖǂ(¦ĭȉď)9<ƌ�ǹ@ȜŽĔȠ�:ə��6��}+ƌ�@�Ǆ

Ŗƌ�&čǶ��ɒŖǂ(¦ĭȉď@Ș��<\zWȐŻ�:əþ��ɺ3 Ŵ 11 ū

)ǁƳ��ƌ�+	 �ICD-10Mz^% S00–S09ɶɫɅþ¨ɷ�S12ɶɪɅɲŐɷ�S20–
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S29ɶǻɆþ¨ɷ�T00–T07ɶÿɅ�+þ¨ɷ�T14ɶɅ�~Ŭ+þ¨ɷ�T29ɶÿɅ�+

Ʃ¨ɷ�T71ɶǘłɷ�T79ɶþ¨+Ý�ƾɷ�T75.1ɶƣƌɷ	�ë+\zW%,�X30–

X39ɶǿƧưȠ)9<Ø¨ɷ&µɭ�=�7+,(�!�	 

 

Ÿǋǖ%,�ǄŖƌ@ə��2006ħ�:2015ħ�1$+ƌ�Ņø
�ƴ�=�	

{ȸ+]sitƤď+ɒŖǂ(¦ĭȉď@ȜŽ�<�6�Ƥď¿ķ+ǄŖƌ�þ+ƌ

�sSJ@ƏȬ��	 

 

4.2.3. \zWȐŻ 

4.2.3.1 ¯ƌ�Ư+Ƥď¿ķ%+ƏȬ 

3���1$+ƌ�Ņø)"�$�2006ħ�: 2015ħ3%+Üħ)��<ƶă

¹ħɴȜŤƌ�Ư@�1985ħ+ūŸ�Ù)÷#�p\t�Ù 71@ºƴ�$ȒǠ��	

2011ħ�: 2015ħ)��$+Üħ+ħɴȜŤƌ�Ư@�Ƥď¿ɶ2006ħ�: 2010

ħɷ+Ħõ&IE��ƀč@ƴ�$ƏȬ��	 

 

4.2.3.2 ǄŖƌ@ə�Ŵ�&ƌ�sSJ+Ƥď¿ķƏȬ 

ǄŖƌ@ə��ƌ�sSJ
�ħ�&)'+9	)ýÉ�$�<�@Ș��<�
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6�kvVwëĤp\t@�ƴ�$�2011ħ�: 2015ħ)��<ÜŴ+ƌ�sSJ

@�Ƥď¿+ƌ�sSJĦõ&ƏȬ��	 

 

ŗȒp\t,��}+9	)ȇ�=<	ɶțŬ+�6ÏǦÉ�$�<ɷ 

ln ƌ�ǹţ / �Ù = a +  β1×X1 +  β2×X2 +  β3×X3 

�=,��}+9	)ýŚÚǼ%�<	 

ln ƌ�ǹţ = a +  β1×X1 +  β2×X2 +  β3×X3+ ln (�Ù) 

|ȓį+9	)�ƌ�ţ+ǿƧĔţ@CF]Inýţ&���Ù��;ƌ�ţ@

Ș��<�6)�Ù+ǿƧĔţ@HgUZ]¤&�$ºƴ��	�}+ 3ýţ@p\

t)ǧ4ȰA�	1"+XmzýţɶX1ɶɇĠɷɺǅɰĠ/ÎǅɰĠɷ& 2"+I[N

sItýţɶX2 ɶƌ�ŭ+ħɴɷɺ65ƋŷƠ�65Ƌ�| 74Ƌ�}, 75Ƌ�| 84Ƌ

�}�85Ƌ�|ɻX3ɶħɷɺjzSrEwɶ2006ħ�: 2010ħɷ�2011ħ�2012ħ�

2013ħ�2014ħ�2015ħɷ%�<	Ÿǋǖ%+�Ȍ(ǃǂ,�Ƥďķ+Üħɶ2011–

2015ħɷ&Ƥď¿+jzSrEw+ƌ�sSJĦõ+ƏȬ%�;��ħ�&�	ýţ

)9<Ĵɧɶ|ȓp\t%+ β3ɷ)ǅĳ�<	1Ŵ�: 12Ŵ3%+Ŵ�&+ƌ�s

SJ)"�$�Ƥď¿jzSrEw&ƏȬ�$�Ƥďķ+Üħ+ƌ�+ǅĔsSJ@

ȒǠ��	 
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4.2.3.3 ƌ�Óì�&+ƌ�sSJ+Ƥď¿ķƏȬ 

ƌ�Óì�&%�Ƥďķ+ƌ�sSJ+ýÉ)ğ
�<�Ȝ1<�6�Ƭč+ƌ

�Óì%+ƌ�)"�$|ȓp\t@ƴ�$Ŵ�&ƌ�sSJ+ýÉ@Ș���	ƌ

�Óì)"�$,�2011ħ+ 3Ŵ+ǄŖƌ@ə�ƌ�@Œ´��ÿ�7+�:ɩ) 4

"+ƌ�Óì@Ƀő��	 

 

4.2.3.4 ħɴ�&+ƌ�sSJ+Ƥď¿ķƏȬ 

ħɴ)9;Ƥďķ+ƌ�sSJ+ýÉ)ğ
�<�Ȝ1<�6�Üħɴǵ%+ƌ

�)"�$|ȓp\t@ƴ�$Ŵ�&ƌ�sSJ+ýÉ@Ș���	 

 

|ȓ+ȐŻ)"�$,�STATA/MP version 14.1 @ƴ��	P¤, 0.05ŷƠ@ǫ

ȒǂŵŇ&��	Krg+ŘƸ), R version 3.30 @�ƴ��	 

 

4.3. ǩż 

Ƥď¿ 2006ħ�: 2010ħ3%+ǭƌ�ǹţ, 6163��Ƥďķ 2011ħ�: 2015

ħ3%+ǭƌ�ǹţ, 7215��!�	Ƥďķ+ƌ�ǹ+	 �ǄŖƌ&ȗŧ�=�
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1090�+ƌ�@ȐŻ�:əþ��	�+ǩż�Ƥď¿+ƌ�ǹ 6163�ɶ	 ăŀ,

2938�ɺ48ɵɷ�Ƥďķ+ƌ�ǹ 6125�ɶ	 ăŀ: 2953�ɺ 48%ɷ
�+ķ+Ȑ

ŻĔȠ&(!�	ǄŖƌ@/�5ǭƌ�ǹţ+�ħɴ�ŀ¹�ƌ�ħ�&+ɟȒ@�

ȇ 8)ǎ��	 
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W 9�	>Q 109>��#��[Hbª�py=�� 2006b
" 2015b

�
���o�'����$�~]I«2006–2010b¬�y=��|��$�	

�i�� 2014b (598 vs. 493, p <0.01) � 2015b (598 vs. 528, p = 0.04) �wl

�}_'��	[i�� 2015b (300 vs. 247, p = 0.03) �wl�}_'���� 

 

 

 

 

W 10�	04-5Ua1.3'A�������	~]I�Sx£�|�

��v����^y=2,+�o�'����~]�!$�ny'¥��y=

W  9­>Q 10 9>��#��[Hbª�py=�� 2006 b
" 2015 b�
��

�o�  
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2,+'¡`	bª��p���
&	~]fy=2,+�	�[� �~]


" 16v�£�wl�:s����«�i� RR: 2.64, 95% CI: 2.16–3.24¬	[

i� RR: 2.46, 95% CI: 1.99–3.03¬�
�~]f 16v£��y=2,+:s�	

~]�!$£n��Dd�]�!$ ����"%$�
�y=2,+�	�

[� �~]�v��~]I�S�c�;�#	~]
" 106v	116v��

 �y=2,+�}_'����~]f 1b£��^y=2,+�o����

��	� 9�����  
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� 9­~]I«2006�2010b¬�|���	~]f 1b£��^y=2,+o� 

Men �  �  �  

Time from the disaster (month) RR 95% CI P-value 

1 (Mar 2011) 2.64  2.16–3.24 <0.001  

2 (Apr 2011) 0.99  0.75–1.32 0.95  

3 (May 2011) 0.96  0.72–1.27 0.76  

4 (Jun 2011) 0.99  0.72–1.36 0.94  

5 (Jul 2011) 1.18  0.88–1.58 0.27  

6 (Aug 2011) 0.86  0.63–1.18 0.36  

7 (Sep 2011) 1.05  0.78–1.40 0.75  

8 (Oct 2011) 1.04  0.77–1.40 0.82  

9 (Nov 2011) 0.92  0.70–1.22 0.58  

10 (Dec 2011) 0.52  0.36–0.74 <0.001 

11 (Jan 2012) 0.35  0.23–0.53 <0.001 

12 (Feb 2012) 0.92  0.70–1.22 0.58  

Women �  �  �  

Time from the disaster (month) RR 95% CI P-value 

1 (Mar 2011) 2.46  1.99–3.03 <0.001 

2 (Apr 2011) 1.16  0.88–1.52 0.30  

3 (May 2011) 1.30  0.98–1.72 0.07  

4 (Jun 2011) 0.97  0.71–1.33 0.86  

5 (Jul 2011) 1.04  0.76–1.42 0.81  

6 (Aug 2011) 1.15  0.87–1.52 0.33  

7 (Sep 2011) 0.73  0.51–1.05 0.09  

8 (Oct 2011) 1.28  0.95–1.72 0.10  

9 (Nov 2011) 0.76  0.55–1.05 0.10  

10 (Dec 2011) 0.63  0.45–0.89 0.01  

11 (Jan 2012) 0.29  0.18–0.45 <0.001 

12 (Feb 2012) 0.98  0.75–1.29 0.91  

�^y=2,+�	¡`7bª��p���RR, relative risk; CI, confidence 

interval. Time from the disaster�	2011b 3v 11r
" 4v 10r' 1�

\��	16v���*)5/��� 
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W 10­~]I�Sx£�|���v����^y=2,+�o� 

~]Ix£­2006b 1v 1r
" 2010b 12v 31r� 

 

�ny'¥��~]fy=2,+� �� ©
��	~]f 16v�	�

�	Y�y=OV�§�	��«ICD10: J12–18, Fy=��� 28%; n = 47¬	�

L<«ICD 10: I60–I69, 15%; n = 25¬	GJ�h�j«ICD 10: I21–I25, 10%; n = 16¬	

�(«ICD 10: C00–97, 9%; n = 15¬�����~]ISv�	�$	��	�L

<	GJ�h�j	�(�!$y=�	�%�%F@� 16%«n = 1049¬	14%

«n = 877¬	9%«n = 580¬	26%«n = 1659¬'N���~]f 16v£�y=O

V�u Y
��������	�¨`7M�¨`�z����K��¢'P

����
&	47B< 23B����kX'g��e"��� 15T«65%¬�	
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~]��t�{¦�E¤<
?�q�Em<�©ª����� 

 


%"� 4Zy=OV����	�%�%�y=OV�!$y=2,+��

��~]If��o�'�C���W 11�	Ry=OV��	~]I�|��

�v���^y=2,+�	~]
" 126v£�o�'������	�L<	

GJ�h�j	�(�!$y=�	~]I�|���~]f�86v£�2,

+�wl�:s����� 
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 &84��/$��.��/$'�2%-�����5��� (" 12)�

1(�#(
�����
�&84��/$��;�*�-������/$

�!+7�.6�
�)�
���0� 85,���#(���-������

)��/$�� 3�*792011& 5*:���	
3�
��� 
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4.4 ǉ÷ 

śƦƴ*	Ƅöė 5ĈȜ)ū|fJF�ŕ4ȵ� �)�Ƅö�7) 1jŖ

Ȝ$�9�%=ƨ����)ū|fJF)oŎ*Ƅö)ȜĸƜ'�čfJF(

694)%ǉ	7:9��:0$)Ʀƴ$*	ƭÿºƛzńė(ĨğƗġ5ƺ

ƪƗġfJF�oŎ�#�9�%�ĵĿ�:#
8	�Ó)ƤǠ%ƣơ�'��

72 73 �)6�'Ƅö)ȜĸƜ'�čfJF=Ȁſ�9�3(*	Ƅö£ř(	

~�,)ģß�Ȏ5H`dTO@$)I^lQ=õƎ�9�3	H`dTO@

ēĪ5Ƒŷ(Ĝǟ'AiYe)ęō	ěƏƩ�Ɯ'I^lQ'&)øƹ�Șǟ

$�9%Ǧ<:#�9�74-76 śƦƴ*�7(	�)6�'Ƅö£ř)I^lQ

*Ɗ(	ƄöėȺjŖȜ(Ǜ��%�	Ƅöė)ȜĸƜ'�čfJFȀſ)�

3(ŗ­$�9�%=ƨÎ�#�9� 

 

ū|fJF)oŎ*	85Ū�o)ìğ$*Ƅö�7 3jŖȜ(<� #ǁ�

#����)�%*	Ƅö)ȜĸƜ'�čfJF�	ȵȶǊ$*68Ż¦(	

68țř(<� #ǁ�Ãǎğ��9�%=ƨ�#�9��)ƏƓ*	ȵȶǊ

*Ǿ�Ɯ'ViP@EcN[	ĨğƗġ	ǋª�p'&)ĦǢÑó)ǎª�p	
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Ʃ�ƜkƽžƜ'¥ƻ'&=Ĳ	#�9Ãǎğ�ȵ��3	Ƅöė)Ɛâ(ȑ

ĝ�9ǎª�ǕĈþ684���7$�9�14 29 �:0$)Ʀƴ$*	Ƅö)

ȜĸƜ'�čfJF�ȵȶǊþ$68ȵ�Ãǎğ��9�%=ƨ�#�9�77 78 

śƦƴ$*	Ƅö)�čfJF=Ȁſ�9�3)Ľ¬�	ȵȶǊ(ø�#68

Șǟ$�9�%=ƨ��� 

 

Ƅö�7ȺjŖȜ)ū|ºÔ$ç� �ȻèƗġ*	Ǎƅ	�®ǏěƗġ	

ǐ¶u	�>$� ���:7)Ɨġ�	Ƅöė(ū|fJF�oŎ�9�%

*ȍ»)Ʀƴ$4ĵĿ�:#�9�79 80 �>)6�'ĨğƜ'Ɨġ=Ĳ	#�

9ġǊ4	Ǎƅ	�®ǏěƗġ	ǐ¶u)6�'ĞğƗġ)ġǊ4	ȑ¢'³

ƚG?(6 #Ƌħ���:#�9�3	Ƅöė)żxř$ȑ¢'³ƚG?�

 ŝ'�' �àÅ(	Ƌħ�Ģ°�5��� 

 

Ɗ(	Ûȭėŕ£) 1CŖȜ*Ǎƅ(69ū|Ǌ���) 28ȷȸ47/165~ȹ

=¹3���§)Ʀƴ$*	ŶŴ(6 #Ȍ+:#
�á5Ű=Ȳ1ȃ>��

%(68	Ƅöė)Ǎƅ)ã«�Đ
Ǽ��:�%���Ǯ��9�79 ���	



 74 

ī��CgO=Ȟǣ��ƾş$*	Ǎƅ$ū|��ġǊ)µŇ�o��Ȣu0

�*ŋǨ�ĭu$�8	ŶŴ)Ĕȯ=ƟĸÁ�9Ƌħ$*'� ��Ƅöė)

ǍƅġǊ(ȝ�9�ǛƦƴ$*	.%>&)Ǎƅ�ǈ~]la$Ǽ
�ǭÒğ

Ǎƅ$�8	ŌĆƑŷȸADLȹ���Ƌħ(�9ġǊ(ȝȊ�#�9�%�ƨ

Î�:#�9 80 Ƅöė)JLNYqǽ5żx(��	ǭÒğǍƅ=ȟ��3)

´¡'ÂǑG?=Ļ��9�%*ȫ��'9�81 �)ƾş	ǭÒğǍƅ�ã«

�#ū|ƍã«(!'� �Ãǎğ��9� 

 

�§)ƄöƦƴ$*	ǞƄÛ)�ů)ĨğƗġ)Ģ°�ßÊ�:#���	

ƄöƛƑė)£3) 1jŖ%*øƈƜ(	2jŖ�Ƞū|fJF*ŗĥ(ã«�

'� ��72 73 �)ƏƓ%�#��!�Ãǎğ��9�Ʒm(	�Ǯ�ò*	

Ûȭ§)�ĭ(Þ"�#�ü©Ē�Ǜ<:	nèƄöė)ěƏƜJQhJ 82 %

Ʃ�Ɯðƶ 83 (69ū|fJF=Ȁſ�9�3(Ļ��:��3�Ʒ{(	Ƅ

öė) 2jŖ�Ƞ	ǞƄÛ)��ŋǨ�ȕ¡Ɯ(ęō�	ĨğƗġ)Ģ°(6

9ū|ƍ)ã«=ı	9�%�$
�%Ǧ	9�84 Ƅöė)­şƜ'țřƜŀ

Ľ)�3(*	m!m!)ĺǆ)ŗ­ğ=�7(ȵ39�%�qÃŧ$�9� 
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ƄöƛƑė 5ĈȜ(<� #ū|fJF*ã«�:ǁ�'� ��%(4ŵ

ƞ����mȊ)Ƅö	Ɗ(ƭÿƷmºîªƛȬĭ)ºƛzń*	ǞƄÛ)�

ů)�čÏȰ(Ż¦'Ĕȯ=Đ
Ǽ����ȍ»)Ʀƴ$*	ǰŠ��ÛÝ)

�ů)łùǄǞœ*	�čo)ÏȰ=Đ
Ǽ��.&ȵ�'� �%Ǧ<:#

�9�85 86 ���	Ś�(łùǄǞœ(69�čǞö)Ġ:�Ŭ #�9�87

�)Ʀƴ$*	�>(69ū|ƍ*ã«�'� ��łùǄ)ƂÚƜ'ƛ�>

ğ=Ǫ��9(* 5Ĉ)ƦƴřȜ�´¡$*'��3 88	śǱŉ)ƾş$łù

ǄǞœ(69�>)ƛƑƍ�ã«�#�'�%ƾǱ"�9�%*$
'��ł

ùǄǞœ��>ƛƙ(r	�Ĕȯ=Ǫ��9�3(*	�7(țřƜ'Ʀƴ�

Ĝǟ$�9� 

 

śƦƴ(*��!�)ȡƔ��8	țřƜ'ū|fJF*ũƧ(Ǫ�$
'

�Ãǎğ��9�0�	�ū|ºÔ(69Ĉȶǰňū|ƍ*Ø 9(ƨ�:96

�(	�p�È(�9��:*	Ōś��)�È%4mǓ�	�>)ū|ƍ�

p5ĨğƗġ)űƚųŁÐ(694)%ǉ	7:9�89 90 Ę #	Ƅö(68
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țřƜ'ū|fJFoŎ�� �%�#4	�)ū|fJF�p�È(6 #

į�ź�:�Ãǎğ��9��7(	Ƅö�7ŇĈ�ƽȍ�9%�ůƫ=åŔ

�9�ů�ã«�#�9Ãǎğ��9�3	Ɗ(Ƅö�7ŇĈė(
�9Ƅö

§)Ơȳăůk·Ơȳăů)ū|fJF�´¡(Ǫ�$
'�Ãǎğ��9� 

0�	śƦƴ$Ǜ �Ĉȶ¤	Ɨġ¤)ū|fJFǪ�(!�#*ǥȗ(ŵ

ĥ�Ĝǟ$�9�Ĉȶ¤ū|fJF$*	65ŪŚƀ)6�(ū|ǊŇ�û'�

Ǉ�É0:9�3	Ŗ¤)Ơøū|fJF)ãſ(!�#ũ��Ǫ�$
'�

Ãǎğ��9�0�	�Ó)6�'~Â®ħǰŠ=�(��ū|fJFǪ�$

*	Ɗ(ȵȶǊ)ū|ºÔ	ƘÇ�ũƧ$'�Ãǎğ��9�%�ĵĿ�:#

�9�91 Ę #	Ɨġ¤ū|fJF(!�#4ŵĥ�Ĝǟ$�9� 
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5. ǃÅƾǱ%ǉ÷ 

ȵȶƩ�$)�ǚǜƑo)ȘǟǯȰ) 1 !$�9Ƅöøƹ 92 %�#	ȄĈ

ŵƞ�:#�9)�	ȜĸƜ'�čǞö=ȟ��%$�9����	ƄöŒ)

PlL)Àȩ)Öȫ�5Ƅö§)ƿǧPlLqǽ�7	�)6�'Ʀƴ*û'

��68 93 śƦƴ*	ȵȶƩ�$Ǽ
��ǝƜ'Ƅö$�9ƭÿƷmºƛzń=

�(	ȓȫǛ®5ȜĸƜǞö)õħ=Ő7�(�	�ė)Ƅöøƹ(ǻ�9�

%=ƞƜ%��� 

 

5.1. ƭÿƷmºƛzń(69ȵȶƩ�(
�9Ƅö)ȜĸƜǞö)õħ 

ȍ»)Ʀƴ$*	Ƅö(69ȜĸƜ'�čǞö� 1Ĉ�oǁ��4ßÊ�:

#�9�94 ���	ƭÿƷmºƛzńė$*	ū|ƍ)oŎ*Ƅö�7 1 jŖ

Ȝ(%&08	țřƜ'ū|fJF)oŎ*Ǭ3'� ��95 �)�%*	Ō

ś$Ǜ<:9Ƅöøƹ�	țřƜ'�čǞö=ȟ��%(ĕƶ �Ãǎğ=ƨ

Î�9��	+	�Ǩ�ò)ȉ5�'Ļ�	�7(Ƅö§�ĭ(Þ"�©8Ē

#*	ƺƪƜJQhJ5Ʃ�Ɯðƶ(��ū|fJF=p�9Ãǎğ��9%

ßÊ�:#�9�82 83 mŊ$	ȵȶǊ)ū|fJF*Ƅö�7 3 jŖ(<� 
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#oŎ�#����)�%*	Ƅö(69ȜĸƜ'�čĔȯ�ȵȶǊ$*ȒĎ

�#���%=ĥÌ�9���$	ƄöƟė�7 3 jŖȜ(<� #ȵȶǊ)

ū|fJF�oŎ��ºÔ=ȓȫ)õħ�7�p(ǉ÷�9� 

 

5.1.1. ƭÿƷmºƛzń(69ȓȫ)õħ 

ƭÿƷmºƛzń)ȓȫ*	è
�đ¥ȓȫ	ǒvȓȫ(¡�7:9�0�	
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