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� Dawson & Reid 3)-�ƙ<�+28Ňȕǭ�ƶ�!
ìÒ,ƌ¾+;>¾¦~,ǕÀ,ȝþ(�ȪȊ',

Ȍȉ+;>¾¦~,ǕÀ,ȝþBŨǵ7!�40 �
,ĂǬǁ+$�&Ǜā7�ƙ<�+ 28Ňȕǭ�ƶ
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­�Ɠ+-�Ŏ�<ǭ�&�>Ňȕ� 19Ňȕ+ȃ
�>(�Ȋȋ�Ȁǳ,êŶ(ǔ�DuQ|uŸĔ
0.05%)(Ó8vhu,�řǆ¼���ǭ�>�(
�Ɵ6?!�Ŏ�<ǭ�ƶ�&�>Ňȕ�ȓ��(

,;>�řǆ¼,��-�Ȋȋ��<Ƅ8>�řǆ

¼,��(Ũǵ�>�(+;#&�ƃǜ7:��*

>(ǀ�<?!� 
  Van Dongen et al. 4)-�ƚƙŇȕB¶ȗ�>�(+

;>ơƲǕÀûƓŝǆ,îÃBǩŖ7!�21 Ţ�
<38Ţ5',48�,¤Đ*jsy]EDB�¶ȗ
7!ƚƙŇȕ,Ou|g+»�B7&�ŝǆ,îÃ

BǩŖ7!�14łȕ,�ªŏȕ'�ŧł,ƚƙŇȕ
� 8Ňȕ 9��6Ňȕ 13��4Ňȕ 13�(7!�
5!�3łȕ,�ªŏȕ'�ƚƙŇȕ�0Ňȕ13�
(«�ƙ<*�Ou|gBǠü7!�ơƲǕÀûƓ

ŝǆ,ŘŖ- Psychomotor vigilance task (PTV)�
Stanford Sleepiness Scale  (SSS)�Digital symbol 
substitution task  (DSST)�Serial addition/subtraction 
task (SAST)*)'
#!��,Ƴŕ�PTV,Íĥ,
ǧ=�SSS,Źļ�DDST,š7�Íĥ�SSAST,
±ƃȐ-���?9«�ƙ<*�Ou|g,įƼ�

Ŋ9Ĩ��ş�'�4ŇȕƚƙOu|g�6Ňȕƚ
ƙOu|g,ȥ'Ĩ��8ŇȕƚƙOu|g,įƼ
�Ŋ9Ǐ�#!�6<+�6Ňȕ��,ƚƙ�14ł
ȕ5'ƶ�.�2łȕȱ3łȕ«�ƙ<*�ƁĬ(
Óƨ,ơƲǕÀûƓŝǆ,���
>�(�Ɵ6

?!� 
� Belenky et al. 5) -�66�,¤Đ*jsy]EDB
ƚƙŇȕ,Ɯƻ:Ėȓ,Ou|g+»�B7&�Ǖ

À,îÃBǩŖ7!�7łȕ,�ªŏȕ'�ŧł,
ƚƙŇȕ�3Ňȕ18�(13�Ƶƶ)�5Ňȕ16�(13
�Ƶƶ)�7Ňȕ16�(14�Ƶƶ)�9Ňȕ16�(16�
Ƶƶ)(7&ŘŖBǕ#!��,ğ�ƚƙŇȕ�8Ň
ȕ, 3 łȕ,ÞĢł+9ŘŖBǕ#!�ŘŖ-
Psychomotor vigilance task+;=�Íĥ,ǻ6(Íĥ
,ǧ=Bǩ2!��,Ƴŕ�ŧł,ƚƙŇȕ�3Ň
ȕ,Ou|g,Íĥ,ǻ6�Ŋ9ǿ�*=�Íĥ,

ǧ=�Ŋ9ð�*#!�5!�ŧł,ƚƙŇȕ�5
Ňȕ,Ou|g9Íĥ,ǻ6�ǿ�*=�Íĥ,ǧ

=�ð�*#!��?<,Ou|g'-3łȕ,Þ
Ģł'9�Íĥ,ǻ6�ǿ��Íĥ,ǧ=�ð�#

!�ƚƙŇȕ,Ɯƻ+;>ǉ,ŮÀ,��-�ƚƙ

Ňȕ,Ɯƻ�*�*#&9ļłȕƶ��(�Ɵ6

?!� 
  �~B5(8>(�ƚƙŇȕ,Ɯ6�ƀ+�7ȱ8
Ňȕ,ƚƙŇȕ(Ũ2&�6Ňȕ��,ƚƙŇȕ'�
¾¦~,ǕÀ,ȝþ:¿Ƃ,���Ƅ8>�(�

Ɵ6?&�!� 
�

���#"�(�43%
25�1
�7+�

Ayas et al. 6) -�ƭã,Nurses’ Health Study+;#
&�ƚƙŇȕ(°Àǈƍħ,ƽħ(,ȖǼĦBŘǞ

7!�45Ţ�<65Ţ5',ôĦƘǫĎ71,617�,
Qi|_ƝƤ'
>�1986Ē+ƚƙŇȕ*)BǩŖ
7�1996Ē5'10ĒȕǸǰǩŖ7&�°Àǈƍħ
,ƽħBĲĺ7!��ƴǘß(Ēȭ�Üž�ȪȊ�ǲ
�ŮÀ�ȔƲƁĬ�iunyǗ§Ɛŭ�ƮĆƎ,Ō

Ż�Ȭǔä,ŌŻ)BǩĽ7!��,Ƴŕ�10 Ēȕ
'934�,°Àǈƍħ,ƽħBĲĺ7!�8Ňȕ,
ƚƙŇȕBêŶ(�>(�5Ňȕ���6Ňȕ�7Ň
ȕ�9Ňȕ�~,ƚƙŇȕ,bR|`Ũ(95%¡ȧÆ
ȕ)-��? ?�1.39(1.05-1.84)�1.18(0.98-1.42)�
1.10(0.92-1.31)�1.37(1.02-1.85)'
=�5Ňȕ��(
9Ňȕ�~,ƚƙŇȕ'bR|`Ũ�ŌĪ+Ȭ�#
!�ƚƙŇȕ�Ɯ��((°Àǈƍħ,ƽħtUN

(,ȖǼĦ,ŝē(7&-��īơƲƯ,·ŷ,�

Ǿ�*)�ǀ�<?>�7�7�ƚƙŇȕ�9Ňȕ
�~(ȓ��((°Àǈƍħ,ƽħtUN(,Ȗ

ǼĦ+$�&,ŝē-��,(�@�ņ'
>� 
Westerlund et al. 7) -�Swedish Work Environmental 

Survey,ĿȣƝƤ+;#&���(Ȗ��>ƚƙȝ
þ,ȦĔ( 14łȕ�~,ƎŞ,ŌŻ(,ȖǼĦB
ŘǞ7!�1993 Ē�1995 Ē��;0�1999 Ē+�
16Ţ�<64Ţ5',Ż�źĴ²7!Òǝ28,424�
(Ɖ14,205��ô14,219�),UGH|^y�BĂǬ
+���(Ȗ��>ƚƙȝþ,ȦĔBǩŖ7!��

7&�14łȕ�~,ƎŞÂ,ƒȒ(tyN7!��
ƴǘß(Ēȭ�æé���~,æ�)BǩĽ7!��
,Ƴŕ���(Ȗ��>ƚƙȝþ�*�ǁ(Ũ2&�

ŧł,;�+��(Ȗ��>ƚƙȝþ�
>(�

�ǁ, 14ł�~,ƎŞ�
>�(+Ă�>J[V
Ũ(95%¡ȧÆȕ)-�ƉĦ'4.26(2.56, 7.10)�ôĦ'
4.13(2.81, 6.08)(���?9ŌĪ+Ȭ�#!�ƎŞ,
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 Chandola et al. 8) -�ǐã,Whitehall Study+;#
&�ƚƙŇȕ,Ɯ6:ƚƙȝþ(°Àǈƍħƽħt

UN(,ȖǼĦBŘǞ7!�35Ţ�<55Ţ5',
wy`y,čĝıǂÙ10,308�Bđç'15ĒȕǸ
ǰǩŖ7!�ƚƙŇȕ(General Health Questionnaire-
30 'Ŵü7!ƚƙȝþBǩŖ7�°Àǈƍħ,ƽ
ħtUN(,ȖǼBǩ2!��ƴǘß(Ēȭ�Ħµ�
�ƣ�Üž�ȪȊ�ǲ�ŮÀ�ǍǚƓ¤ĕī�BMI
*))BǩĽ7!��,Ƴŕ�ƚƙŇȕ�6ŇȕŐŵ
(Ɯ���$�ƚƙȝþ�
>(ƙ?�+�5<*�)
(��ǁ,°Àǈƍħƽħ,bR|`Ũ(95%¡ȧ
Æȕ)- 1.28(1.08-1.51)'ŌĪ+Ȭ��5!�ƚƙŇ
ȕ� 6 Ňȕ�~'ƚƙȝþ�
>ǁ,�?-
1.17(1.01-1.35)'ŌĪ+Ȭ�#!�ƚƙŇȕ,Ɯ6-
°Àǈƍħ,ƽħtUN+*#&�*�#!�ȖǼ

Ħ,ŝē(7&-�ƙ?��5<*�(��ƚƙȝ

þ+;#&�ƚƙ+;>�īơƲƯ,·ŷ,ŲĘ�

ġ<?*�(��ƁĬ+*>�(BǺ7&�°Àǈ

ƍħ,ƽħtUNBȬ8>ÑǆĦ�ƟÛ6?!� 
Watanabe et al. 9) -�łő,¾¦ǁ+$�&�ƚƙ

Ňȕ,Ɯ6(�ȏí½:ǃŵ(,ȖǼĦB¹Ô�

ǩŖ,^RFy'ŘǞ7!�Ƞ¼�Ơ+ÂÁ�>

35,247�(Ɖ 31,477��ô 3,770�)+Ă7&�2006
Ē+ƚƙŇȕ:�ȏ*)BǩŖ7!�2006Ē+�'
+ǃŵ'
#! 11,640�BȘ�! 23,212�+$�
&�1Ēğ, 2007Ē,�ȏí½:BMIBķŜ(7
!ǃŵ,ƑƄBŘǞ7!��ƴǘß(Ēȭ�Sf_¾
¦�ȪȊ�Üž�ǲ�ŮÀ*))BǩĽ7!��,Ƴ
ŕ�ƉĦ+��&�ƚƙŇȕ� 7ȱ8ŇȕŐŵBê
Ŷ(7!ǃŵ,ƑƄ,J[VŨ(95%¡ȧÆȕ)-�
ƚƙŇȕ5ŇȕŐŵ'1.91(1.36, 2.67)�5ȱ6ŇȕŐ
ŵ' 1.50(1.25, 1.80)(ŌĪ+Ȭ�#!��ôĦ'-
ŌĪ*~Ņ-*�#!�ƚƙŇȕ�6ȱ7ŇȕŐŵ�
8ȱ9ŇȕŐŵ�9Ňȕ�~,ìÒ+-�J[VŨ,
ŌĪ*~Ņ:��-6<?*�#!�Ƴŕ,ǜȎ,

(7&�ƚƙŇȕ�Ɯ��(-�leptin *),iu
ny,îÃ+;#&ȩŠ��Ǿ�>ÑǆĦ�
=�

�,�(+;#&ǃŵ,ƑƄ,tUNBȬ8&�

>ÑǆĦ�ǀ�<?>� 
Hamazaki et al.10) -�łő,ǴȑćČì'¦�ƉĦ

¾¦ǁBĂǬ(7&�ƚƙŇȕ,Ɯ6(ģǔƫFh

y_ƑƄ(,ȖǼĦB¹Ô�ƝƤ,^RFy'Ř

Ǟ7!�
>Čì'¦�35Ţ�<54Ţ5',2,282
�,ƉĦ¾¦ǁB 14ĒȕǸǰǩŖ7!�êƞǩŖ
Ň,ƚƙŇȕB6ŇȕŐŵ�6Ňȕ�~7ŇȕŐŵ�
7Ňȕ�~ 8ŇȕŐŵ�8Ňȕ�~+Æ³7&�ģ
ǔƫFhy_Òǝ�ǉÉ��°Àǈƍħ,ƽħBǛ

ā7!��ƴǘß(Ēȭ�BMI�ǔä�HbA1c�Üž�
ȪȊ�ǲ�ŮÀ*))BǩĽ7!�14 Ēȕ'�ǉÉ
�30��°Àǈƍħ27��ƥŽŤ7��Òǝ'64
�,ģǔƫFhy_�ƑƄ7!�6ŇȕŐŵ,ƚƙ
Ňȕ,Ou|g-�7Ňȕ�~8ŇȕŐŵ,Ou|
g(Ũ2&�ģǔƫFhy_Òǝ�ǉÉ��°Àǈ

ƍħ,ƽħ,bR|`Ũ(95%¡ȧÆȕ)-��? 
? 3.49(1.30-9.40)�1.84(0.23-14.90)�4.95(1.31-18.73)
'
=�ģǔƫFhy_Òǝ,ƽħ(°Àǈƍħ,

ƽħ('ŌĪ+Ȭ�#!�6ŇȕŐŵ(��Ɯ�ƚ
ƙŇȕ-�ƀ+�°Àǈƍħ,ƽħ,tUNBŌĪ

+Ȭ8&�!� 
  �~B5(8>(�¾¦ǁBĂǬ(7!ƝƤ+�
�&�ƚƙ�ǯ:ƚƙȝþ-�ƀ+°Àǈƍħ,ƽ

ħtUN~Ņ(ȖǼ7�5!�ĳ�$ƁĬ+*>t

UN,~Ņ:ǃŵ+*>tUN,~Ņ(,ȖǼ9

ƟÛ6?&�!� 
 
���)�*43�#"�1
�7+�

� Ribet & Demiennic 11) -�fsyU,¾¦ǁƝƤ

ESTEV+;> 5Ēȕ,ƺĿƝƤ'�ȓŇȕ¾¦:
Sf_¾¦�ƚƙȝþ,ƑƄ+Ì4�ĜȤBŘǞ

7!�1938Ē�1943Ē�1948Ē�1953Ē+Ƅ5?
!ĠřÙBŻ�źĴ²7&�1990Ē+ǩŖBǕ��
87%+Ě!> 21,378��ÞƩ7�Ğ<B 1995Ē+
¯ǩŖ7&��,88%�ÞƩ7!��ƴǘß(Ēȭ�
Ħµ*))BǩĽ7!��,Ƴŕ�ǽ48Ňȕ�~,
ȓ¾¦ŇȕBȁË+Ʋȫ7&�!�(,ƚƙȝþ

ƑƄ+Ă�>J[VŨȮ95%¡ȧÆȕȯ-1.3(1.1-1.4)
(ŌĪ+Ȭ�#!�5!�Sf_¾¦Ġ�7&�>

�(,ƚƙȝþƑƄ+Ă�>J[VŨ- 1.3(1.1-
1.5)(ŌĪ+Ȭ�#!�ȓŇȕ¾¦:Sf_¾¦-�
ƚƙȝþ,tUN,~Ņ(ȖǼ7&�!�ƺĿƝƤ
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>� 
  Sekine et al.12) -. Japanese Civil Servant Study+;
#&�ȓŇȕ¾¦:Sf_¾¦*)(ƚƙȝþ(,

ȖǼĦBŘǞ7!�ĿȣƝƤ,^RFy'�20Ţ�
< 65Ţ,¬ÁÙ 3,556�(Ɖ 2,397��ô 1,159�)
,¾¦ǁ+$�&�¾¦Ňȕ:Sf_¾¦*)Bǩ

Ŗ7�Pittsburg Sleep Quality Index'Ŵü7!ƚƙȝ
þ(,ȖǼĦBŘǞ7!��ƴǘß(Ēȭ�ÿŁŚį�
ĭĦƍħ*))BǩĽ7!�1łĚ!=,¾¦ŇȕB
7ȱ9 ŇȕŐŵBêŶ(7&�11 Ňȕ�~(��ȓ
�¾¦Ňȕ,ƚƙȝþ+��>J[VŨ(95%¡ȧ
Æȕ)-Ɖ'1.49(1.03-2.15)�ô'2.02(1.24-3.31)(Ō
Ī+Ȭ��Sf_¾¦+Ġ�7&�>�(9�Ɖ'

1.44(1.02-2.04)�ô' 1.51(1.12-2.04)(ŌĪ+Ȭ�#
!�ȓŇȕ¾¦:Sf_¾¦-�ƚƙȝþ,tUN

(ȖǼ7&�!�!"7�őƝƤ-ĿȣƝƤ'
>

(��ȗƊ�
>� 
Basner et al.13) -�American Time Use Survey(ATUS)
+;#&�¾¦Ňȕ:ǺÂŇȕ*)ǭ�&�>ȕ,

ƣ�,ŮÀ��ƚƙŇȕ+��>ĜȤBŘǞ7!�

ƭãũ+Ă�>ȠǤFyXdo|+;#&�¹ł,

È¹ 4Ň�<Ěł,È¹ 4Ň5', 24Ňȕ,ƄŮ
BǩŖ7!�2003Ē�2004Ē�2005Ē+15Ţ�~
, 93,156 �+ǩŖB�ȧ7�47,731 ��<ÞƩB
ġ!(ÞƩƂ 51.2%)�ĿȣƝƤ,^RFy'�ȏÞ
ď³Ŕ+;#&�,ǘßBǩĽ7&�ƚƙŇȕ(,

Ȗ�BǜŔ7!�ĒȭȚƱµ'-�45Ţ�~54Ţ
��'ƚƙŇȕ�Ŋ9Ɯ�#!�¾¦Ňȕ-Ŋ9ę

�ƚƙŇȕ(ǹƗȖ7&�!(Weekday ,ƗȖ�ļ
r=-0.363, p<0.001�Weekend ,ƗȖ�ļ r=-0.248, 
p<0.001)�ǺÂ*),ƢÀŇȕ��?+ş�'ę�
ƚƙŇȕ(ǹƗȖ7&�!(Weekday,ƗȖ�ļ r=-
0.209, p<0.001�Weekend ,ƗȖ�ļ r=-0.197, 
p<0.001)�1ł,ƄŮŇȕB¾¦(¾¦{ÿ�{ǺÂ{
ǺûBÖ7)�ǍƈŇȕ(ȩ�{ªůBÖ7ȯ�ƚƙ,
3$+³Ȩ�>(�ǍƈŇȕ,ȓ6-34âü6?
>,'�¾¦Ňȕ�ȓ�*?.�ĤŽƓ+ƚƙŇȕ

�Ɯ�*>(ǜȎ6?>��ğ-�ƍħ,ŌŻBǜ

Ŕ+½�>Ĥǘ�
>"@�� 
  Virtanen et al.14) -�FMtU,¬ÁÙBĂǬ(7

!Whitehall Study+;#&�ȓŇȕ,¾¦�ƚƙȝ

þ(7&,ƜŇȕƚƙ�ªƙáȟ�ȦÞǚȍ�ńŏ

ǚȍ�ƌ¾ÞĢī,*�ƕǚ8(ȖǼ�>�)��

BŘǞ7!�2Þ,¾¦Ňȕ,ǩŖ(1991-1994, 1997-
1999)(�2Þ,ƚƙȝþ,ǩŖ(2002-2004)+ê%�
35ȱ55Ţ,ǐã¬ÁÙ4,911�BĂǬ(7!ƺĿƝ
Ƥ'�ÞƩƂ- 73%'
#!��ƴǘß(Ēȭ�Ħ
µ�ø÷�ĻǄ�ȚƱ�ĭĦƍħ�ǲ�ŮÀ�Üž�

ȪȊ*))BǩĽ7!��,Ƴŕ�1ǽȕĚ!=,¾
¦Ňȕ�35ȱ40Ňȕ,ǁ(Ũ2&�56Ňȕ�~,
ǁ-�ƚƙȝþ,ƽħ,J[VŨ(95%¡ȧÆȕ)-�
Ɯ�ƚƙŇȕ(7ŇȕŐŵ)'2.97(1.30-6.77)�ªƙá
ȟ'6.82(2.66-17.48)�ńŏǚȍ'2.16(1.11-4.19)�ƌ
¾ÞĢī,*�ƕǚ8'1.84(0.78-4.15)�(Ȭ��Ɯ
�ƚƙŇȕ(ªƙáȟ'ŌĪ'
#!�ȓŇȕ¾¦

-Ɯ�ƚƙŇȕ:ªƙáȟ(��ƚƙȝþ,tU

Nǘß'
>�(�Ɵ6?!� 
� Nakashima et al.15) -�ĿȣƝƤ,^RFy'�Ǵ

ȑćČì'¦�18Ţ�<59Ţ5',ƉĦ,ixF
_Ks|¾¦ǁ+��&�ȓŇȕ¾¦(ƚƙȝþ(

,ȖǼĦBŘǞ7!�ƉĦ¾¦ǁ1,510�,XFl
K|`ǟȒBƆ�&�ȁË6zŋȕ,Ňȕï¾¦Ň
ȕBŴü7!�5!�Pittsburg Sleep Quality Index 
(PSQI)+;>ƚƙȝþBŴü7!��ƴǘß(ǲ�Ů
À�ȪȊ�ÿŁŚį�¤ĕƁĬ)BǩĽ7!�Ňȕï
,¾¦Ňȕ�ȓ�3)ŌĪ+�ƚƙŇȕ�Ɯ��ƚ

ƙ¿ŕ,ȝþ�
=�ł�,�ǩ�Ǐ�
=�PSQI
,UQD�Ȭ�#!�ƀ+�1�ŋĚ!=,Ňȕï
¾¦� 50ŇȕBǮ�>(�ƚƙȝþ,tUN�ò
��*#!�ȐÍĥȖ�B9#&�Ňȕï,¾¦Ň

ȕ�ȓ�3)�ƚƙŇȕ�Ɯ��ƚƙȝþ,tUN

�ò��#!�ĿȣƝƤ,^RFy'-
>��ȁ

Ë 6 zŋȕ,Ňȕï¾¦ŇȕBXFlK|`ǟȒ
'Ĳĺ7!Ź�pa|N'
>� 
  �~B5(8>(�ȓŇȕ¾¦+;#&�ƚƙŇ
ȕ�Ɯ�*=�ƚƙȝþ,tUN�Ȭ�*>�(�

ë×6?&�!� 
�

���)�*43�25�1
�7+�

� Kawakami et al.16) -�łő,ȠŝȖǼ�ř,ƉĦ

¾¦ǁ,¹Ô�Qi|_ƝƤ+;#&�ȓŇȕ¾¦

(FyUtyȢ�úĦƮĆƎ,ƽħ(,ȖǼĦB

+$�&ŘǞ7!�1984Ē+2,597�,ƉĦ¾¦ǁ
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,¾¦ŇȕBǩŖ7�8Ēȕ,ǸǰǩŖ+;#&F
yUtyȢ�úĦƮĆƎ,ƽħ(,ȖǼĦBŘǞ

7!��ƴǘßȮĒȭ�ĻǄĒļ�Sf_¾¦�BMI�
ȪȊ�Üž�ǲ�ŮÀ�ƮĆƎ,ÿŁţ*)ȯBǩ

Ľ7!�1 �ŋĚ!=,ťřŇȕ� 25 ŇȕŐŵ,
ƉĦ¾¦ǁ(Ũǵ7&�1�ŋĚ!=,ťřŇȕ�
50 Ňȕ�~,ƉĦ¾¦ǁ-�FyUtyȢ�úĦ
ƮĆƎ,bR|`Ũ(95%¡ȧÆȕ)- 3.73(1.41, 
9.90)(�ŌĪ+Ȭ��ȐÍĥȖ�9ŌĪ'
#!�
ȓŇȕ¾¦(FyUtyȢ�úĦƮĆƎ,tUN

,ȖǼĦ,ŝē+-�ȓŇȕ¾¦+;>ȩƿĮ,î

Ã�ǀ�<?>�őƝƤ,ȗƊ(7&-�Ŝőļ�

Ą*�!8+Ř²¼,���(�ĸ�<?>� 
  Kivimäki et al.17) -�ƭã�r|w[c�J|U_

stD��;0FUsIu,Qi|_ƝƤ,�? 

?�Òǝ 603,838�( 528,908�,mX³Ŕ'�ȓ
Ňȕ¾¦�°Àǈƍħ:ǉÉ�,ƽħtUN1�

�>ĜȤBǣ�7!�5�,¬ǖ6?!Qi|_Ɲ
Ƥ( 15�,Ő¬ǖ,Qi|_ƝƤBmX³Ŕ7!�
35ȱ40Ňȕ,¾¦BêŶ(7&ǽ55Ňȕ�~,ȓ
Ňȕ¾¦+;>°Àǈƍħ(ǉÉ�,ƽħtUN

Bǝƪ7!��ƴǘß(Ēȭ�Ħµ�Ơ�ƲűƓķŜ)
BǩĽ7!��? ?đç 8.5Ē(đç 7.2Ē,Ǜ
āŏȕ�+ 4,768�( 1,722��°Àǈƍħ(ǉÉ
�+ƽħ7!�ǽ35ȱ40ŇȕŐŵ,¾¦(Ũ2&�
ǽ 55Ňȕ�~,ȓŇȕ¾¦-�°Àǈƍħƽħ,
tUNŨ(95%¡ȧÆȕ)- 1.13(1.02-1.26)(ŌĪ+
Ȭ��ǉÉ�ƽħ,�?- 1.33(1.11-1.61)(ŌĪ+
Ȭ�#!�ȓŇȕ¾¦(-ǉÉ�,ƽħtUN(,

ŀ�°Àǈƍħ,ƽħtUN(;=9ę�ȖǼ7

&�!�ȖǼĦ,ŝē(7&-�ȓŇȕ¾¦+;>

ƄŮƿĮ,ĨÃȮǲ�ŮÀ,���ȪȊȐ,í½ȯ

*)�ǀ�<?!� 
Kivimäki et al.18) -�ƭã�r|w[c�łő�J

|U_stD,Qi|_ƝƤ,Òǝ222,120�,m
X³Ŕ'�Ơ�ƲűƁĬ'Ĉµ+7&�ȓŇȕ¾¦

( 2 èƮĆƎ1,ƽħtUN(,ȖǼĦBŘǞ7
!�4 �,¬ǖ6?!Qi|_ƝƤ( 19 �,Ő¬
ǖ,Qi|_ƝƤ'�2014Ē5'+4,963�,2è
ƮĆƎ,ƽħBÓü7!��ƴǘß(Ēȭ�Ħµ�
BMI�Üž�ȪȊ�ǲ�ŮÀ*))BǩĽ7!�ǽ55
Ňȕ�~,¾¦BȓŇȕ¾¦(7&�35ȱ40 Ňȕ

,¾¦(Ũǵ7!��,Ƴŕ�ȓŇȕ¾¦,2èƮ
ĆƎ,ƽħ+Ă�>tUNŨ(95%¡ȧÆȕ)-�Ơ
�ƲűƁĬ,��Ĉ' 1.26(1.02-1.55)(ŌĪ+Ȭ�
#!���ȕ,Ĉ'- 1.09(0.84-1.41)�Ȭ�Ĉ'-
0.96(0.77-1.21)(���?9ŌĪ'-*�#!�Ơ�
ƲűƁĬ,��Ĉ',6ȓŇȕ¾¦( 2 èƮĆƎ
,ƽħtUN(,ȖǼ�
#!�(,ǜȎ(7&

-�¢�,ƲűƓƁĬ�<Ƅ8>ƄŮ,áȟĦ��

å7&�>ÑǆĦ�
>� 
Heikkila et al.19) -�¾¦Ňȕ,ȓ6(ģǔƫƍħ

(,ȖǼĦ-Ɵ6?&�>���Cƽħ(,ȖǼĦ

-�5'�ņ'
#!,'ŘǞ7!�r|w[c,

6�ã(^yk|N�fEysy`�̀ F\�UH|

^y�JsyY�FMtU),12,Qi|_ƝƤ,
Òǝ' 116,462�,Qi|_'��CƒȒ:Ť�ƒ
Ȓ(,ſÒ+;#&��C,ƽħBĲĺ7!��ƴ

ǘß(Ơ�ƲűƓƁū�Sf_¾¦�ñȕ¾¦�Üž�
ȪȊ*))BǩĽ7!��ó£� 10.8Ē,Ǜāŏȕ
�+�4,371 ���C+ƽħ7&�!�¾¦Ňȕ(
�CƽħtUN(,ȖǼĦBŘǞ7!��ƳǊƖǊ

�C�ǅ�C�¹Ʀǋ�C�*)3(C),�C,

ƽħ(,ȖǼĦ-6<?*�#!�!"7�55Ňȕ
�~,¾¦Ňȕ,ôĦ'-���Cƽħ,tUNŨ

(95%¡ȧÆȕ)- 1.60(1.12-2.29)(ŌĪ+~Ņ7&
�!�7�7�²ƅļ,�ƴ,ĜȤBÏ�&�>Ñ

ǆĦ�
>�¾¦Ňȕ,ȓ6(�CƽħtUN(,

ȕ+-�«�(7&ȖǼĦ-6<?*�#!���

�CƽħtUN(,ȖǼĦ+$�&-6<*>Ř

Ǟ,Ĥǘ�
>� 
 �~B5(8>(�ȓŇȕ¾¦-FyUtyȢ
�úĦƮĆƎ,ƽħtUN~Ņ�°Àǈƍħ,ƽħ

tUN~Ņ��;0�ǉÉ�,ƽħCtUN~Ņ(

,ȖǼĦ�Ɵ6?&�!�ȓŇȕ¾¦(�Cƽħt

UN(,ȖǼĦ+$�&-�Ǣĵ�Ĺ#&�>(-

��*�#!� 
 
�����.43�25�1
�7+�

Kawachi et al.20) -�ƭã,Nurses’ Health Study+
;#&�Sf_¾¦(°ÀǈĦģƍħ1,ƽħtU

N(,ȖǼĦBŘǞ7!�1988Ē+�42Ţ�<67
Ţ5', 79,109 �,ôĦ+$�&�ñȕSf_¾
¦BłÂ+½�&Ą*�(9ŋ+ 3 Þ�~,ñÂ
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¾¦(üƾ7&ǩŖ7!(�@�46,956�(59.4%)�
ñȕSf_¾¦,Ʋȫ�
#!��ƴǘß(Ēȭ�Ü
ž�ȪȊ�Ȭǔä�ȬǇǔƏ�ƮĆƎ�BMI�ƲÐ
ȄöǒōƆ�ȔƲƁĬ�ǲ�ŮÀ*))BǩĽ7&�
°ÀǈĦģƍħ1,ƽħtUN(,ȖǼĦBŘǞ

7!�1992Ē5', 4Ēȕ+ 292��°ÀǈĦģ
ƍħ+ƽħ7!�ñȕSf_¾¦,°ÀǈĦģƍħ

,ƗĂÊșĔ(95%¡ȧÆȕ)- 1.38(1.01, 1.76)(Ō
Ī+Ȭ�#!�ñȕSf_¾¦,ŏȕ�6ĒŐŵ,
ìÒ- 1.21(0.92, 1.59)'ŌĪ'-*�#!��6 Ē
�~,ìÒ- 1.51(1.12, 2.03)(ŌĪ'
#!�ȓŏ
ȕ+ų#&,ñȕSf_¾¦(°ÀǈĦģƍħ1

,ƽħtUN,ȖǼĦ,ŝē(7&-�ñȕSf_

¾¦+;#&°ÀǈĦģƍħ,tUNǘß(��.�
Ȭǔä�ȬLDLQvU]w|uǔƏ��HDLQv
U]w|uǔƏ*))B Ķ�>ÊșĦ�Ȭ5>�
(*)�ǀ�<?>� 

Fujino et al. 21) -�łő, JACC Study+;#&�
ñȕSf_¾¦:ñȕ,6¾¦(ƷŤ��ǓǔĦģ

ƍħŤ��ǉǔƫƍħŤ�,tUN(,ȖǼĦBŘ

Ǟ7!�1988Ē�<1990Ē5',ȕ+�40Ţ�<
59Ţ5', 17,649�,ƉĦ+$�&�¾¦ěĬB
ł�,¾¦(83.7%)�ñȕSf_¾¦(11.4%)�ñȕ,
6,¾¦(4.9%)�,3$+³Ȩ7!�2003Ē5',
Ǹǰŏȕ�+�ƷŤ�1,363��ǓǔĦģƍħŤ�
86��ǉǔƫƍħŤ�132��Ĳĺ6?!�CoxÞ
ď³Ŕ+;#&��ƴǘß(Ēȭ�Üž�ȪȊ�ĻǄ
ţ�BMI�ǲ�ŮÀ*))BǩĽ7&bR|`Ũ(95%
¡ȧÆȕ)BŪ8!�ł�,¾¦BêŶ+�>(�ñ
ȕSf_¾¦,ǓǔĦģƍħŤ�,bR|`Ũ-

2.32(1.37, 3.95)(ŌĪ+Ȭ�#!��ñȕ,6,¾
¦,ǓǔĦģƍħŤ�,�?- 1.23(0.49, 3.10)(Ō
Ī'-*�#!�ƷŤ�:ǉǔƫƍħ(,ȖǼĦ-

6<?*�#!�ñȕSf_¾¦+Ġ�7&�!ǁ

,�'9�Üžǁ�ðȐȪȊǁ�ǃŵǁ�ȬǔäƏ

ƽħǁ+��&ƀ+�ǓǔĦģƍħŤ�tUN�Ȭ

�#!�(�<�ñȕSf_¾¦ǁ+��>Ǐ�*

�ƄŮƿĮ,Ȗ��ƟÛ6?!� 
Kubo et al. 22) -�łő, JACC Study+;#&�S
f_¾¦(¹Ʀǋ�C+;>ƽħtUN(,ȖǼ

ĦBŘǞ7!�1988Ē�<1990Ē5',ȕ+�40
Ţ�<65Ţ5',14,052�,ƉĦ+$�&�¾¦

ěĬBł�,¾¦(80.2%)�ñȕ,6,¾¦(7.0%)�
ñȕSf_¾¦(12.8%), 3 ƣȨ+³Ȩ7!�2003
Ē5',Ǹǰŏȕ�+�31 ��¹Ʀǋ�C+ƽħ
7&�!�CoxÞď³Ŕ+;#&��ƴǘß(Ēȭ�
ÿŁţ�BMI�Üž�ȪȊ�ĻǄţ�ø÷ƁĬ*))
BǩĽ7!�ł�,¾¦BêŶ(�>¹Ʀǋ�Cƽ

ħ,bR|`Ũ(95%¡ȧÆȕ)-�ñȕ¾¦'
2.3(0.6-9.2)(ŌĪ'*�#!��ñȕSf_¾¦'
-3.0(1.2, 7.7)'ŌĪ+Ȭ�#!�őƝƤ,ĘŹ-Ŝ
őļ�Ą*�Ř²¼�ă6��('
>�ȖǼĦ,

ŝē(7&-�ñȕSf_¾¦+;>ms_ay,

³Ŭĳ¶��ś�*ƲǱB�7&¹Ʀǋ�Cƽħt

UNB~Ņ6�&�>(ǀ�<?!� 
Viswanathan et al. 23) -�ƭãNurses’ Health Study+
;#&ñȕSf_¾¦�ùý®ǌ�Cƽħ,tU

N(ȖǼ�>�)��BŘǞ7!�1988Ē+53,487
�,ôĦ�<ñȕSf_¾¦+Ȗ�>ĩë�ġ<

?�2004Ē5'Ǹǰ�ǕA?!�ł�,¾¦�ï+�
ŋ+3Þ�~,ñȕ¾¦�
>ìÒ+�ñȕSf_
¾¦
=�(üƾ7!�Ǹǰ,Ƴŕ�515��ùý
®ǌ�C+ƽħ7&�!�Cox Þď³Ŕ+;#&�
�ƴǘß(ƲÐȄöǒōƆ�²ƅļ�́ ƲĒȭ�ȔƲ

Ēȭ�Ȭǔä�ƮĆƎ�Üž*))BǩĽ7!��,
Ƴŕ�515��ùý®ǌ�C+ƽħ7&�!�20Ē
ȕ�~�ñȕSf_¾¦+Ġ�7&�!�(,ùý

®ǌ�C,tUNŨ(95%¡ȧÆȕ)- 1.47(1.03-
2.10)'
#!�ǃŵ'��$�ñȕSf_¾¦+Ġ
�7&�!�(,ùý®ǌ�Cƽħ,tUNŨ-

2.09(1.24-3.52)'
#!��ǃŵ'-*���$�ñ
ȕSf_¾¦+Ġ�7&�!�(,ùý®ǌ�C

,tUNŨ- 1.07(0.60-1.92)'
#!�ñȕSf_
¾¦+;#&ms_ay,³Ŭ�ĳ¶6?>���

?+;#&�iuny³Ŭ:�Ǫ�îÃ�>�(*

)��ȖǼĦ,ŝē(7&ǀ�<?>� 
Hansen et al. 24) -�r|w[c,¾¦ǁ,20ȱ23%
�Sf_¾¦:ñȕ¾¦+Ġ�7&�>�<�Sf

_¾¦(ƮĆƎ,ƽħtUN(,ȖǼĦBŘǞ7

!�Danish Nurse Cohort'-�1993Ē+19,898��
1999 Ē+ 8,833 �,Qi|_Běį7&�2013 Ē
5' Danish National Diabetes Registry(tyP|T
7&�¾¦Ňȕ:Sf_¾¦(ƮĆƎƽħ(,ȖǼ

ĦBŘǞ7!�ł�,6,¾¦(Day shift�7:00ȱ
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15:00,¾¦�63.4%)+Ă�>�Evening shift(15:00ȱ
23:00BÖ7¾¦�10.1%)�Night shift(23:00ȱ7:00B
Ö7¾¦�5.5%)��;0�Rotating shift(21.8%),Ʈ
ĆƎƽħ,�ƴǘß(Üž�ȪȊ�ǲ�ŮÀ*))B
ǩĽ7!bR|`Ũ(95%¡ȧÆȕ)-��? ?�
1.29(1.04, 1.59)�1.58(1.25, 1.99)�1.08(0.91, 1.28)'

=�Evening shift( Night shift'ŌĪ+tUN�Ȭ
�#!�ł®îÀ,U_vU��QuZW|u:F

yX|wFLy,ȁº³ŬB�Ǿ�>�(*)��

�$�,ŝē�ǀ�<?>�őƝƤ,ĘŹ(7&-�

Sf_¾¦,ȦĔȮŋĚ!=,ÞļȯBĲĺ7&�

*��(�ĸ�<?>� 
Travis et al. 25) -�ñȕSf_¾¦(��Cƽħt

UN,~Ņ(,ȖǼĦBƟ7!ë×�
>�(�

<�ñȕSf_¾¦(��CƽħtUN(,ȖǼĦ

BŘǞ7!�FMtU+��>3�,Qi|_ƝƤ
'
>�Million Women Study 522,246��EPIC-Oxford 
22,559��251,045�,UK BiobankBĂǬ(7&�
��CƽħB 2ȱ4Ēȕ�ǸǰǩŖ7!��ƴǘß
ȮƠ�ƲűƓƁĬ�´ƲĒȭ�²ƅļ�´ƅĒȭ�

ÿŁţ�ǲ�ŮÀ�ƲÐȄöǒōƆ*)ȯBǩĽ7

&ŘǞ7!�ñȕSf_¾¦�*�ôĦ+Ă7&�

ñȕSf_¾¦�
>ôĦ,��Cƽħ,bR|

`Ũ(95%¡ȧÆȕ)-�Million Women Study�EPIC-
Oxford�UK Biobank'�? ?�1.00(0.92, 1.08)�
1.07(0.71 1.62)�0.78(0.61, 1.00)'
=�ŌĪ*ȖǼĦ
-*�#!�Million Women Study+��>ñȕSf
_¾¦,Ġ�Ēļ(��CƽħtUN+9ȖǼĦ

-6<?*�#!�6<+��?<3�,Qi|_
ƝƤBÖ8&�10 �,Qi|_ƝƤ,mX³Ŕ'
9�ñȕSf_¾¦(��CƽħtUN(+-ȖǼ

Ħ�6<?*�#!� 
Behrens et al. 26) -�IARC,Ƒ�C³Ȩ'�Sf_
¾¦-Group 2A(*#&�>���'�`F\,
Čřæé'
> Ruhræé+��&�Sf_¾¦:
ñȕ¾¦+Ġ��>�((¹Ʀǋ�C1,ƽħt

UN(ȖǼĦBŘǞ7!�Heinz Nixdorf Recall Study
'-�2000Ē�<2003Ē5',ȕ+�45Ţȱ74Ţ
5',1,757�,ƉĦ+$�&�Sf_¾¦:ñȕ
¾¦1,Ġ��ǩŖ6?!�Sf_¾¦- 7:00ȱ
18:00 �ï,ŇȕBÖ7¾¦(üƾ6?�ñȕ¾¦
- 24:00ȱ5:00 ,ŇȕBÖ7¾¦(üƾ6?!�

2014Ē5',ư10Ēȕ,Ǹǰŏȕ�+�¹Ʀǋ�
C1,ƽħ�ǩŖ6?!�CoxÞď³Ŕ+;#&�
ƴǘß(Ēȭ�Üž�BMI�ÿŁţ�Îª)BǩĽ7!
Ƴŕ�Sf_¾¦:ñȕ¾¦,Ʋȫ�
>�(,¹

Ʀǋ�Cƽħ,bR|`Ũ(95%¡ȧÆȕ)-
2.29(1.43-3.67)( 2.27(1.42-3.64)'
#!�Sf_¾
¦:ñȕ¾¦,ŏȕ�ȓ�?.ȓ�3)bR|`

Ũ-Ȭ�*>(��ȐÍĥȖ��6<?!�őƝƤ

,ĘŹ(7&-�Sf_¾¦:ñȕ¾¦,ȦĔ(�
łȕț*))+$�&-ŘǞ'�*�#!�ȖǼĦ
,ŝē(7&-�ñȕ,�ČƓ¨�Ǩ(the light-at-
night hypothesis)�ǀ�<?>��?-ñȕ,�ČƓ
¨1,ňȡ�œŕ��<,ms_ay³ŬBĳ¶

7�Ħiuny³ŬB�Ǿ�>�(+;#&�¹Ʀ

ǋ�C*),iuny�úĦ�C,tUNBȬ8

>�(��9,'
>� 
 �~B5(8>(�Sf_¾¦-�Ƅ�,ł®
îÀ1,ĜȤBǺ8!©ƋƯ1,ĜȤ+;#&�°

Àǈƍħ:ǓǔĦģƍħ,ƽħ:Ť�tUN~Ņ

,3�+��CƽħtUN~Ņ,ÑǆĦ�ƟÛ6?

&�!�ȖǼ�>�C,Ȇ�'-�Sf_¾¦-¹

Ʀǋ�CƽħtUN,~Ņ�ùý®ǌ�CƽħtU

N,~Ņ�ë×6?&�>����CƽħtUN-

~Ņ7*��(�Ɵ6?&�!� 
�

	��$'�

� łő'-�ȓŏȕ¾¦:ȁȏ¾¦�¾¦ǁ,¤ĕ

Bþ7�ȁ¾Ť:ȁ¾ǍŦBǦƑ7&�>�(�ë

×6?&�!��,Ȝ�ȓŏȕ¾¦:ȁȏ¾¦�ƚ
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