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1. AD/HD'à�#Ú¹ 
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Ăčªė'Ņ,4"(MBD#�	ĩÇ�9u8%�2	&���6ŊMBDÚ¹( 1970

²l&(ĢĴ�!��� (q�Ò, 2011) 	
 �'µŊ1990 ²l&�4ŊMBD #�	ñĮ

Ěr'Ú¹
³
4��!�,���#ŊĩÇ'ØÂ#%5¶Č%ęÜĘ'ń­9ĆĪ�

5ÁĆ!
%����#ŊĩÇ#áø#'®¸
ÎÍ"áø*#Ď)k�&�����#

%$�3ŊÞĈ&u86%�%�!��� (°ÖŊ2011) 	
  

 

2. AD/HD'�ªúĩÇ 

� 1952²&;TY@ĊĂ�ªn (American Psychiatric AssociationŋAPA) &2�!Ŋ

ĊĂõ»'ĩÇ\ďĦQMV;Z  (Diagnostic and Statistical Manual of mental 

DisordersŋmaŊDSM) '�ê
s¿�6�	
 1968²&(Ĉ 2ê (DSM-II) 
�ê�6Ŋ

¤�Ŋĝ�ü�'%�Ŋı¯ºgĶŊþ�ã½Ãđ9e÷ì#�5¤�º�¸ 

(hyperkinetic reaction) 
¬ĕ �36�	
 °~Ñ'¤�º�¸#�!Ŋ(�/!¤�#

�	ñĮ
 AD/HD&®�!uñ�6� (°Ľ, 2011) 	
 1990²&Ĉ 3ê& (DSM-III) Æ

ĥ�6Ŋã½Ýłń­ (Attention Deficit DisorderŋmaŊADD) '�ă#%4Ŋ�'%
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�"¤�9o	ã½Ýłń­Ŋ¤�9o8%�ã½Ýłń­'fĄŉ'ap�ŉ
Ä��

6� (°Ľ, 2011) 	
 �3&Ŋbã½ŊĠ�ºŊ¤�º' 3�' Óú÷ì
ĩÇ ç#�
6�	
 Ĉ 3ê'Æĥê#�! DSM-III-R
ùġ�6ŊDSM-III" ADD#�6!���ă

ã½Ýł¤�ºń­ (AD/HD) #%4Ŋ�3&ö�'�ŉ
%�%4Ŋ�¤�9o	0
'���&Ł¬�5#�	xß9ğ�� (°Ľ, 2011) 	
 1994 ²&�ê�6�Ĉ 4 ê 
(DSM-IV) "(Ŋbã½Ŋ¤�ºŊĠ�º#�	_eģ÷ì'ĨĲ&�
!Ŋ�¤�º\Ġ
�º}����bã½}���Ŋ�3&�63f�9t�0��æ���'_�'ap�ŉ

9Ä��� (°Ľ, 2011) 	
 2002²&ùġ�6� DSM-IV-TR(ĩÇ÷ì'Æ¬(ğ86
�ŊJBHKļ�'-'Æĥ"���	
 2013²&(Ĉ 5ê (DSM-5) 
�ê�6ŊýúĘ
�ń­ĔŊERVMD]GW[÷Ĕ/ń­ĔŊĚľHPCKXS÷/Ěľ÷HPCKXSń
­Ŋã½Ý§\¤�÷/ã½Ý§\¤�ºń­ŊŁ±ºªĖ÷/Ł±ºªĖń­Ŋĸ�÷Ĕ/
ĸ�ń­Ĕ' 6�9�.ĂčùĹ÷Ĕ/ĂčùĹń­Ĕ (Neurodevelopmental Disorders) 

È�%�ŉ#�!¬ĕ �36�	
 AD/HD �6Ěr(ĩÇ�ă&£Ï(%���	
 

DSM-IV-TR"�'ń­9�.ń­'`p�ŉÚ¹#�!Ŋ�ã½Ý§�2)Ā¢úğ�ń
­ Attention-Deficit and Disruptive Behavior Disorders�
uñ�6!��
Ŋi�'
Æĥ"(Ŋ�'�Ā¢úğ�ń­�9�'ń­Ú¹�Ā¢ú\Ġ�ď�\ċğń­ Disruptive, 
Impulse -Control, and Conduct Disorders�#�! AD/HD#�ņ�Ŋ,�ĂčùĹń­
'@JFY]#(�'ń­#�!pē �36�	
 DSM-IV-TR 9Æĥ��DSM-5"(Ŋ
È�&ĂčùĹń­Ĕ& AD/HD9�. 6�'ń­
�ŉ�6�	
 DSM-5&��5ĩÇ 
ç9 Table1.1.1-1&ā��	
  
� 1977 ²&(côwzÜÛ  (WHO) &25�Ńõö�ŉ  (International Statistical 
Classification of Diseases and Related Health ProblemŋmaŊICD) 
s¿�6Ŋî�
( ICD-10 (WHO, 1993) 
 AD/HD'ĩÇ ç'^�#�!ñ�36!�5	
 ICD-10&
��!(Ŋ¤�ºń­ (hyperkinetic disorder) #�!¬ĕ�6Ŋ1) ä�º#ã½'ń­Ŋ
2) ¤�ºğéń­Ŋ3) j'¤�ºń­Ŋ4) ë¬bĘ'¤�ºń­' 4�'�pń­&�
ŉ�6!�5	
 ICD-10'A<LX<[&(Ŋ��'^Ĕ'ń­(ËÑ'ù÷ŊĞ��bã
½#Ãđ��įň'ķğ
�Ô%��#9o��İĉbĜ%¤�Ŋ��!�'2	%ğ�

ë·
�,1,%ìâ"0Ŋ��,"0Ãđ�!�5�#&2�!ë· �365�#'

Ĩĳ
�4ŊAD/HD '÷ì
°~Ñ�3¿hÑ,"'Đđú%ğ�ë·9ā��##�
�	
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)���	�)���	�)@:Q)

��	�øĒg8aĀdCÆ�>Å§W­å4SM?*2b2b�č>AS#

�5	�Õ¯ö2).QT8·B2b2bèB=BABPCBðDS#

�6	�2b2b®ÙB¡D5Ė�½ĖÍpĖg8aé�>Cç�WlRÿ/SM?*>HAB#

�7	�øĒlÆ�Wđ�Ý=SM?*2b2b�č>AS#

�:	�2b2b�)QC{ÉBP;=�¶BÅ§WTQ1TS#

��	�2b2bÀ´CÆ�W£T=2gC#

��	�2b2bªþWTVTV?�)2Ėg8aB4Cl>M3M34S#

��	�2b2b±�l[dY^ĖTCsĖ�;=BSM?WïÃ1TSËÄ>�WČTS#

�6	�2b2bĐ)BĀX9Rw¸Æ�B×<-M?*>HAB#

�7	�2b2b!3;?2=BAB!g8agS>!Zi]iB�)1TSPCB!í�4S#

��	�2b2b2NfR4,S#

��	�2b2bû�*âVS|B92«.BàD=2gC#

�:	�2b2bđÎW <M?*�č>AS#

�)���¥ î�¥g8anÅ§CÑËCB-<)*��¿t|B��2=BS#

�)�MTQ��¥ î�¥ĖnÅ§BPSÑË*�<tlCËÄB=ðQT=BS#

�5	�2b2bĖnĄ¤AËÄ>ĖwóBüR�;8RĔB?MUel*;8R4S��ď�g8
a©q>aì:×)AB¨3CëñChBĊQTS)MØTAB#	

��	�2b2bsqW��2ĖĆĕ4S��xDbĖuöl\kfB�Ç4SĖď�l�qC��
asqCl;=BSM?B))VUC?4S	�#

-)�MTQCÑË*ÚuÔĖ�½ÔĖé½Ô¾êBEB=Ėċ�W�HýM28RĖTCûWv
m1S=BS?BCµÓAõ¬*AS#

2���7���������
-�/-Cô³�È��-1��		

.)�TCÑËaä��ùÑĖg8asCáÛÐ¥ċ�CãāoBChýMSMC>aA-ĖsC
áÛÏ¦��xėÁzċ�Ėn�ċ�ĖòČ¥ċ�Ėck_bg`Yċ�ĖÊûċ�lcHMM
RA@	�>Cg-÷µ1TAB#

��	�tmCnÅ§CÑËCC:
<��g8aTTtl	�*�A-?M
jºtlåB8M?*A
RĖTCÜ�a"ÚuÌÆĖ�½ASBaé½BnĄ¤Ô>ĖÒăÂÈBÖ¤2ABMC���(
¿tlC��a	<tl	

��	��½ĖrpĖg8aTCsCÆ�BEB=Ė2b2bæ�BÅ§4SM?*>HABĖg
8anÅ§Aā:WE)4#

��	���½l�ĒĖď�l�qC��ahekalĉB²ÞWg?iSPCA	�áÛÔ~}C­
åWï4SøĒB¡p4SM?W2b2bą.SĖ�CĖg8aBlBlíC#

��	��xDbEM:NĖ�¼C�ĒĖćßĖ»ĖĂyĖú�ĖĈĖ¹ēĖ°�ĎöA@	�øĒl
Æ�B¢ïAMCW2b2bA-4#

��	�tmC��¥ î�¥CÑËCC:
<��g8aTTtl	�*�A-?M
jºtl­å2
8M?*ARĖTCÜ�aÚuÌÆĖ�½ASBarpBnĄ¤Ô>ĖÒăÂÈBÖ¤2AB
MC���(¿tlC��a	<tl	
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3. AD/HDà?ɺ-ǢŻɤ<ĥ͔:©Ɣ 
� AD/HD ?˒ýɋƜ:+8ͥǜ̦ɾŔɫ (2003) 9@�Ŕȇ9?üƎ9ͥʝ!�:'W
J9χƨYƵX<!R2Tͥ�χƨ<̵̡�Y+2T-U�P�ǇȎ¢PƇR8�UG#

ǫ=ŹY’V8+J��ͥ�Ŕʲ˵͔PȰýY͏Ƅʇ88˒�':"̈́+��<;YǄ&8

�U�'VS?˒ýɋƜ@ͥDSM-IV-TR = %U˫ǞķȻ=NǄ&SV8�UR�=ͥ
�χƨͥŁýƤͥ˔ýƤ? 3 S?ɟɌ=̶̚+8�U�˒ýɋƜ@ſ͢=RR8ɝ<Tͥ
“ſǶ= �8@ŁýƤP˔ýƤ"ȣ̎ɤċJUN??ͥ�χƨ@ÈɅ:+8ɔ,U':

"Ł��'?R�<˒ý�?ɋƜ=ù�ͥ̑ſ9@ AD/HD à?ř˒ȗʻ<SC=ͥř˒
ȗʻYƾ�õ͒õ̦͑Ķ?ȗʻ�â"ǂǑ)V8�U�Akhutina and Pylaeva (2012) 9
@ͥADD �U�@ AD/HD ?ő;N24@���:h�w�×�ȗʻ (ř˒ȗʻ)ͥ:T
X%˲ʐ=Š-Uƹñʻø:�×d�f���= %U˛‘<Ȱý?���?Îǁ=ī̈́

"ɔ,Uɷɏ"͚�':Yɺ+2�'VS?ř˒ȗʻ?ȗʻ�â" AD/HD à?ŔȎ�ǅ
=!!XU':NĸĜ)V8�U (Biederman, Monuteaux, Doyle, Seidman, Wilens, 
Ferrero, Morgan, & Faraone, 2004) �̑ſɦZ=˒XV8�UʾəÚɵʄ= �8Nͥ
ŘĴɢ̠àʴ: AD/HD à�ʴ:?ȣ̎=RTͥAD/HD ?ʾȗʻPʾȒ̙?ɝŻPɋɝ
Ƥ"ĸĜ)V8�U�ɸȥã͝əÚ (Magnetic resonance imagingͮ¶�ͥMRI) ɵʄ=
RU: AͥD/HD?ɥ̂―ķƅȈĨ̈ĉCͥťʾ?ƐƪɤɝŻͥř˒ȗʻYƾ�õ͒õ̫:
źɌĨĉC͍̫ͥ͒:?̚ǐYǓ�UɼʠǼ=NĿƤ"�U':"ɺģ)V8 Tͥř˒

ȗʻY¢Ɲ:+2ʾ?ȗʻɤ̀ŜYǓǁ-UʡȂYɺ+8�U (ůɗ, 2011) � 
� Ŕ͢Ƕ?ɋƜ:+8@ͥɋ=�χƨ"ɨʇS':"ŁAͥǘŚ9?̢ë<χƨ?ʦǁͥ

ǠĘ´%ͥχƨ?ëǰ�"9#<�':=RT �ͥÞɔ?ǂɺYʵ#ȼS-�:�R2':

"ļ�U':N�U��Ǡ9ͥDas Naglieri Cognitive Assessment System (DN-CAS˯
ɲˬÉlnu�ͮNaglieri & Das, 1997) ?���]×�9@ͥ���z�f?ƘɁ"³
? 3S?ǂȔ:ȣ̎+8Ń#A�"Tͥș�9χƨ"³? 2S?ǂȔ (Ėǫèɒͥʤșè
ɒ) RTNŦ+�"U':Yɺ+2 (Goldstein & Naglieri, 2011) �ƓS@ AͥD/HD9@
ř˒ȗʻ? 2 S?h��×{�w (���z�f:χƨ) =ȗʻ̀Ŝ"�U':Yɺģ+
2�'VS?':!SͥŔ͢Ƕ? AD/HD à9@ͥ�χƨ=RUǢŻɔȰPŔʲ�?ĥ͔
=ù�8ͥ���z�f?ƌ)"0VS?ĥ͔=̶̚-UĐʻƤ"ʳ�SVU� 
� ɓĻ˶Ǜ"̢ë=<)V<!R2ĹĔ AͥD/HD9@«șɤ̀Ŝ:+8 Ċͥƻǃɢɟ (Ċ
ƻǃƱƤ̀Ŝͮ Oppositional Defiant Disorder) ʛͥ˒ɟ(˒ɂ̀Ŝͭ Conduct Disorder) :
˫Ǟė"Ŀ̣+8�#ͥǱʞɤ=Ċɻ»Ƥ¯Ȋ̀Ŝ (Antisocial Personal Disorder) =˃
U:���̦?ʠ̟YɶĽɤ˒ý̀Ŝ(Disruptive behavior disorderͮDBD) �×±:ǂ
Ǒ)V8�U (͡ˏ�ćɗ, 1999) �J2ͥ˂ŶˬÉ=S�8@ͥ0?¿)"˂ŢƝ?ØS
#Pƹ�SYN2S-':"ǂǑ)V8�U (̭Ƿ�¢̫, 2002) � 
� AD/HD ?ȪɡP±á=@ȓ�<ʂ͗"�U�ˎɊɡȬ= �8@ͥ!S8ʍ�ș̤Ƽ
ˎ:+8 methylphenidate"ǱNŁAɖ�SV8�2 (ťȃ�žȀ�śǹ�ȑć, 2002) "ͥ
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2007ſ 12ǲ= methylphenidateƕǕ̯" 6�18ȞJ9? ADHDà?ȪɡˎƷ˯ 2ͥ009
ſ 6ǲ= atomoxetine?Ʒ˯ͥ)S=@ 2012ſ= methylphenidateƕǕ̯"ͥ2013ſ
=@ atomoxetine "ͥ0V1V“ſǶ:ư¯ǶF?̢ɖ=˃R8�Uͣ͠ˏͥ2016 �ͤJ
2͈ͥˎɊɡȬ:+8�\��ww�×z�f (e.g. Huang, Chung, Ou, Tzang, Huang, 
Liu, Sun, Chen, Pan, & Liu, 2015) P�×d�f���?˯ɲɤw�×z�f (e.g. van 
der Donk, Hiemstra-Beernink, Tjeenk-Kalff, van der Leij, & Lindauer, 2015) <;"˒
XVU':N�U� 
  
4. AD/HDà?˯ɲȗʻ= %Uĥ͔ 
� ƹñȗʻ@�̒+2ř˒ȗʻYȒư-U�S9�TͥAD/HD ?ǹ̂ɤ<̀Ŝ@˒ýñ
ƙ?ī̈́)=�U:��ʳ�Ǡ"ɼʠƝɒŔɤˣɁ!SǌĤ)V8�U (Barkley, 1998) �
AD/HD= %U˔ýƤ (˒ýƹñ?ƌ)) @ šͥǾ?ɨȔ̜˒?2M=ĊƠƹñh�w�

×�?̀ŜPŽȷƹñ=̶XUȗʻ (©Ƕ?ňǗͥóȿF?˔ýɤ<ĊƠͥ`�×?Ɣ?
˒ý˶Ǜ) ?Ș̻:+8ˣş)VU (Ńǻ, 2007; Pliszka, Glahn, Semrud-Clikeman, 
Franklin, Perez, Xiong, & Liotti, 2006) �AD/HD ?ƹñȗʻYˬÉ-U˵͔:+8

go/no-go˵͔ (Vaurio, Simmonds, & Mostofsky, 2009) Pnw�×�˵͔ (van Mourik, 
Oosterlaan & Sergeant, 2005) ͥÕțÏĒ˵͔ (Shen, Tsai, & Duann, 2011) ͥ���c
×˵͔ (Johnstone, Watt, & Dimoska, 2010) <;"Ǆ&SVU� 
� 'VS?˵͔@ř˒ȗʻY¢Ɲ:+2õ͒ˋȗʻ?ˬÉ˵͔:+8ɖ�SVU':NŁ

AͥAD/HD àʴ?'VS?˵͔?̜˒ưʭ@ŘĴɢ̠àʴRTN¿�-U':Yɺ-ĸ
Ĝ"Ł��0?˝ĩ:+8õ͒õ̦ȗʻ�âYǂǑ-UɵʄNŁ�Ͱ� 
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ʍ 2ʓ� AD/HD:Žȷƹñ 
 
1. Žȷƹñ:@ 
� ř˒ȗʻ=@ pͥtwl�w pͥtw?ʦǁ Žͥȷh�w�×� ƹͥñ ǫͥʅ̵?ʢĔͥ

���z�fͥ�×d�f���"ęJV (Pennington & Ozonoff, 2006) ͥƦĸ̟ʁ?
h�w�×�:˒ý?ʟKĔX/=ƞ˝<ȗʻ9�U (Zoccatelli, Beltramello, 
Alessandrini, Pizzini, & Tassinari, 2010) �Ȱý?��f���fPř˒ȗʻ?ɢ̠@³
?ʖɼȗʻ?ɢ̠RTNǥS!=ǫ̵Y!%8ŗư)VͥǱNǥS!<Ŀÿ@7ȞõƔ=
ɔ,U:)VU (Akhutina & Pylaeva, 2012) �'V@ͥ5Ȟ!S6Ȟ͎RT˦˱?åİÿ
=RR8ͥ˦ ˱Yɖ�8Ƣʳ+ͥ˒ ýYƹñ9#Uʻø:+8ɢ̠-U2M9�U (ɪć�
“ȅ�Ůĵ�ÎĲ�¢Ⱦ, 2007) �Zoccatelli et al. (2010) @ řͥ˒ȗʻ?ɋθ<˝ʛ:@ͥ

ɨɤƟĘɤ<˒ýF?Ȅ̌<̢ƠJ2@ͥ˵͔=̶Ì?�UƦĸ?ĖŘ̤ͥƼͥ�Ǡ9ó

ȿ=Ƀ̶Ì<ƦĸYɃˠ-U':9�U:̒G2�˵͔=̶Ì?�UƦĸY̤Ƽ+ͥ˵͔

=Ƀ̶Ì<ƦĸYɃˠ-U':@ Þͥ=N̒G2R�=Žȷƹñ:ğAVU�įɗ (2007) 
=RU:ͥĊƠƹñ@�ƆȰƤÿ+2ĊƠ?ƹñ:óȿ!S˰ɢ)VUĊƠ?ƹñ=ê͗

-U':"9#U:̒G2�'VS?':!SͥĊƠ?ƹñ@˵͔ɌȫP˵͔"˝ȧ-U

ĊƠ=RR8ͥê͗-U':"Đʻ9�U':"ɺģ)VU�J2ͥƹñȗʻ@£˝<Ċ

ƠYř˒-U2M?ĊƠ?ʋĔͥĊƠYQRAT)/UŌŜĩő?ƹñͥɐİÆɖ+8�

U�×d�f���=Žȷ-Uå̦óȿ?ƹñYęLͥóȿ?ƹñ9�U:ŘʱT%SV

U (Nigg, 2000) �ƹñȗʻ@ř˒ȗʻP˒ýͥɻ»ɤ̢Ơ?ķɧ9�TͥĊƠƹñ"9
#<�':=RTͥχƨÎǁʻø?�Ăê)P͖ˌ<χƨø?ǙȽ)ͥ˒ý?h�w�×

��âYƋ#̄'- (Tamm, Menon, & Reiss, 2002) :)VU�Liu, Banich, Jacobson, 
and Tanabe (2006) @ͥʹŀÖõ͒õ̦ (dorsolateral prefrontal cortexͮ¶�ͥDLPFC) 
@χƨ?top-downh�w�×�?õă?ƒ÷Yƾ�ͥʿ ÖźɌĨõ̦"ĊƠ=̶Ì-U̟

ʁ=̶XUƔǶ?̤Ƽɤ<ȡ̽Yƾ�:+2�DLPFC@˵͔=̶Ì?�UƦĸ:̟ʁ=Š
-Utop-downχƨptwY˟Ř+8 Tͥù�8ͥɃˠ-G# (˵͔=̶Ì?<�) Ʀĸ
?ʂ͗=RR8Ȱý}q×�"ɝ<U':"ĸĜ)V8�U (Banich, Miham, Atchley, 
Cohen, Webb, Wxzalek, Kramer, Liang, Wright, Shenker, & Magin, 2000) �
MacDonald, Cohen, Stenger, and Carter (2000) =RU:ͥDLPFC?Ȱý@RTąʙ<
˵͔= �8ͥ�×d�f���å?Ʀĸ?ǒÄPʦǁY˝ȧ)VU―=ͥźɌĨõ̦ 
(anterior cingulate cortexͮ¶�ͥACC) "́Ȱ+<A:Nɔ,U':YĸĜ+2�'V
S?Þ˒ɵʄ!Sͥ˵͔?̈́ǦƆ"DLPFC?ȰýƤ=̶XU:ʳ�SVU� 
� Ȱý?��f���f (���z�f) :0?ř˒?ñƙ:ʢñ?ɢ̠=@õ͒ˋ=¾
ʯ-Uɐİ?Ȱý?��f���fͥʢñͥh�w�×�=!!XUɥ̂―ȗʻ�czo
� (ʍ�ȗʻą¾) "Ş�-U':"ɺ)V8#8 T(Akhutina & Pylaeva, 2012) ͥƹ
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ñ˵͔̜˒ǫ?õ͒õ̦͑Ķ?ʾȰýYȍ˨-U':=RT AͥD/HDà= %UŽȷƹñ
:0VS?͑Ķ?̶̚=S�8ǥS!=-U':"9#U:ʳ�SVU� 
 
2. AD/HDà?Žȷƹñ:0?ˬÉ 
� �̒+2R�= AͥD/HDà?ƹñʻø@ȓ�<˵͔=RR8ͥ˒ýưʭͥʾȰý:N=
ȍ˨)V8#8�U�Ȕɤóȿ (goóȿ) F?ĊƠ:͈Ȕɤóȿ (no-goóȿ) F?ĊƠ?
ƹñY˝ȧ-Ugo/ no-go˵͔Yɖ�8ͥ8Ȟ!S13ȞJ9?AD/HDà:ŘĴɢ̠à?˒ý
ưʭYȣ̎-U: AͥD/HDà9@ƹñĊƠ?ǳƨ<ƈ̲ĉCASS#?Ń#)"ɺ)V2 
(Vaurio et al., 2009) �J2ͥĖȓ?˵͔Yɖ�2ǫͥAD/HDà9@ ƴS#`�×ɏ"
ŘĴɢ̠àRTNǳƨ=͚�':Nɺ)V8�U (e.g. Johnson, Kelly, Bellgrove, Barry, 
Cox, Gill, & Robertson, 2007; Johnstone, Watt, & Dimoska, 2010; Wodka, Mahone, 
Blankner, Larson, Fotedar, Denckla, & Mostofsky, 2007) �Ė,Ę#YĘ�2ɱĆ 
(<<<<<) ?¢9ɭZ¢?ɱĆ?ǠĘF?ĊƠ (Í̛˭˒) ĉCͥɝ<UĘ#YĘ�2ɱĆ 
(<<><<) ?¢9ɭZ¢?ɱĆ?ǠĘ (ƹñ˭˒) FĊƠ-U':Y˝ȧ-U���c×˵
͔Yɖ�2ɵʄ (Johnstone et al., 2010) = �8@ͥ7Ȟ!S14ȞJ9?AD/HDà@ſ
͢Y�t±�f)/2ŘĴɢ̠à:ȣ̎+8ͥĊƠǫ̵?ASS#P`�×ǚ"Ń#!R

2':"ĸĜ)V8�U�³?ɵʄ= �8NͥŽȷ˭˒=Š-UĊƠǫ̵?ƈ̲P`�

×ǚ?ļù"ɺ)V8�U (e.g. Ridderinkhof, Scheres, Oosterlaan, & Sergeant, 2005; 
van Meel, Heslenfeld, Oosterlaan, & Sergeant, 2007) � 
� ¶�?R�= ſͥ͢Y�t±�f)/2ŘĴɢ̠à:ȣ̎+8 AͥD/HDà9@ƹñȗʻ
?�Ăê)"KSVU':"ŁA?ɵʄ9ȍ˨)V8#8�U��Ǡ9ͥŘĴɢ̠à:˒

ýưʭ?ŵ"˯MSV<�':Yɺ+2ɵʄ (Schulz, Fan, Tang, Newcorn, Buchsbaum, 
Cheung, & Halperin, 2004) P AͥD/HD?j�q^�=RR8ʡȂ"ɝ<U':Yɺ+2
ɵʄ (Scheres, Oosterlaan, Geurts, Morein-Zamir, Meiran, Schut, Vlasveld, & 
Sergeant, 2004) ͥj�q^�̵?˒ýưʭ=ŵ"Ƀ�':Yɺ+2ɵʄ (Geurts, Verté, 
Oosterlaan, Roeyers, & Sergeant, 2005) N�TͥAD/HDà?ƹñȗʻYȍ˨+2ʡȂ@
�˾+8�<��'VS?ɵʄ@˵͔ǽ¹"ɝ<U':=ù� AͥD/HDà?˒ýưʭ?�
˾Ƥ?<)ͥSJTͥ}�a×��n?ĿýƤ?͚)"˝ĩ=<TƘU:ʳ�SVU� 
� AD/HDà?ƹñȗʻ?�Ăê)P�â@ʾȰý?˧Ⱥ=RR8NǥS!=)V8�U�
ʾȰý?˧Ⱥ=@ͥȗʻɤɸȥã͝əÚȬ (functional magnetic resonance imagingͮ¶
�ͥfMRI) Pª˼̶̚ͅ¾ (event-related potentialsͮ¶�ͥERP) ͥ̑̃ŀʩn�ew
�nh�× (near-infrared of spectroscopyͮ¶�ͥNIRS) <;"ɖ�SV8�U�NIRS
Yɖ�2ȍ˨=S�8@ͥƔ̒-U�fMRIYɖ�2ɵʄ= �8@ͥŘĴɢ̠à:ȣ̎+
8AD/HDà9@ ŽͥȷƹñYƾ�{tw�×e9�Uõ͒-ʩǽÁ-͍͒-Ö͒{tw�×e
?Ȱý"ƌ�': (Konrad, Neufang, Thiel, Specht, Hanisch, Fan, 
Herpertz-Dahlmann, & Fink, 2005; Vaidya, Bunge, Dudukovic, Zalecki, Elliott, & 
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Garbrieli, 2005) P AͥD/HDà?ĊƠƹñǫ=Ȱý+2ʾ̦¾@ŘĴɢ̠à?0V:@ɝ

<TͥťʾͥDLPFCͥʿÖõ͒õɥ̂ (ventral prefrontal cortexͮ¶�ͥVLPFC) ?Ȱ

ý"RTŃ#Aͥ³?{tw�×e?̶�"�U': (Spinelli, Joel, Nelson, Vasa, 

Pekar, & Mostofsky, 2011) ͥŘĴɢ̠àRTNŴDLPFCPŴɮʆõ͒ɥ̂?Ȱý"¿�

-U':"ĸĜ)V8�U (Shang, Wu, Gau, & Tseng, 2012) � 

� 'VS?ʾəÚɵʄ=RR8ͥAD/HDà?ƹñȗʻ?�Ăê)P�â"DLPFCP

VLPFCYęLõ͒õ̦P0VS:³?͑ĶYʡE{tw�×e?ȗʻ�â"˯MSVU

�Ǡ9ͥµǰɤ<{tw�×e"̶�-UĐʻƤ"�U':YǂǑ-U':"9#U� 
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ʍ2ʈ� nw�×�˵͔ 
 

ʍ1ʓ� nw�×�˵͔:@ 

 

1. ˆ�ǜŒnw�×�˵͔  

� ǜŒ?˴K:��˂ýÿ)V2ĊƠYƹñ+ͥˆĠėY˒�ŽȷƹñȗʻˬÉ˵͔9�

Unw�×�˵͔ (Stroop, 1935ͮcolor word Stroop taskͮ¶�ͥCWST) @ͥˆą˱?

^�e?ˆĠė (B:S?˵͔ĩő) J2@ͥľ=é+8ą˱Y˴L (N��Ǡ?˵͔ĩ

ő) :��0V1V?ɨȔ˪Ř9Ȓư)VU (Roelofs & Hagoort, 2002) �CWST9@ͥ

ˆ}t±?ˆĠė=!!UĊƠǫ̵:ǜŒ?ƨĞ:@��˄?ˆ9Ćò)V2ˆą˱?˴

K=!!UĊƠǫ̵?ŵYnw�×�Žȷ:ŘʱT%8�U�'?nw�×�Žȷ@ěɺ

)V2ą˱?ƨĞ9@<Aͥą˱?ƨĞ:@��˄<^�e?ˆF?ĊƠͥSJTͥʋĔ

-UĊƠYƹñ-U―=ɔ,U�nw�×�Žȷ@ ťͥŔȇ¿Ŕſ9ǱNŃ#Aˣş)Vͥ

“ſǶ=!%8ȸŦ-U"ͥ0?Ɣ@ù͢::N=Žȷ"Ń#A<U�nw�×�Žȷ=

 %U'?ɐ˼@ͥ˴Knd�?ŘɯYĊǨ+8�U:)VU (MacLeod, 1991) � 

� nw�×�Žȷ"ɔ,UɌȫ= �8ͥƩˡƦĸY˒ýƦĸ=ĿǍ-UJ9@˛ǚ?è

ɒ (^�e?ˆ?èɒ:ǜŒ?ƨĞ?èɒ) "}���=̛˒+ͥǱʞ?éøYȩŘ-U

ȡ̽90VS?˒ý˖é̵?ʋĔ/Žȷ"ɔ,U (Ĳ�, 2005) �0?2MͥǜŒ?ƨĞ:

ɝ<U^�e9Ćò)V2ˆą˱?ˆĠėY˝ȧ-U��˄˭˒@͈ͥą˱P͈ˆą˱?

Ćò)V2ˆYĠė-U¢ʇ˭˒Pˆą˱?˖-ƨĞ:Ė,ˆ9Ćò)V2ˆą˱?˴K

Y˝ȧ-U�˄˭˒RTNͥRTŁA?̤ƼɤχƨY˝ȧ-U:ʳ�SVU�J2ͥȲ�

Ȗǹ (1985) @ͥnw�×�Žȷ@ͥ̑ǉ�̑ǉh���ewªƪ:ʳ�U':"9#ͥ

ǘɺ=RR8ˆ?ǠFĊƠ+R�:-Uǟ+AýȗT%SV8ɔ.UĊƠÙĘ:ͥǜŒY

˴L':YŔʲ+8#2ʲƭ!Sͥˆ=χƨYĘ%URTNͥǯ!V2ǜŒY˴N�:-

UƎø<ĊƠÙĘ:?2S?̑ǉÙĘ"Ėǫ=B#̄')Vͥ''=h���ewªƪ"

ɔ,U:·Ř+2��Ǡͥ¢ʇ˭˒ (2:�Aͥ̃^�e9Ćò)V22XXX2Y�̃�

:ʐ�U˭˒) RTNͥ�˄˭˒ (̃^�e9Ćò)V2��!�:��ˆą˱Y�̃�

:ʐ�U˭˒) F?ĊƠ@ͥRTȜɷ9ͥǣ�:��ɐ˼YÍ̛ûȂ:RE (MacLeod & 

MacDonald, 2000) �'?Í̛ûȂ@ͥ�˅ɤ=nw�×�ŽȷRTN͈Ż=ť)A 

(Glaser & Glaser, 1989) ͥnw�×�Žȷ?R�=ɵʄ9ƶXVU':NŦ<�� 

� '?R�=ͥnw�×�˵͔= %UŽȷƹñȗʻ?ˬÉ@CWSTYɖ�2ĸĜ"Ł�

�Ǡ ǜͥŒ?˴K:Ćò)V2ˆ:?ŽȷYõǌ=-U':?̹ɚNǂǑ)V8�UͰ2:

�AͥǜŒ?˴K"˂ýÿ)V8�Uư¯:)V8�<�ťà?ŽȷƹñYɩǉɤ=ȣ̎

-U':"éǾ<�': (Bryce, Szűcs, Soltesz, & Whitebread, 2011) "ǂǑ)V8 

TͥǜŒ?˴K=ī̈́Y!!�UàʉɔƖF?̢ƠN̈́+)"�U:ʳ�SVU� 
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2. nw�×�ȓ˵͔ 

� CWST@ɵʄ?ɨɤ=Ơ,ͥñ̹ǫ̵Póȿ (ˆėą˱�ˆė) ǚͥóȿ?ǌɺ͏<;

?Ɂ= �8�AS!?ɪ̡Ɂ"�U (ùƲ, 2008) ��Ǡͥ̂ :ˆą˱YÆɖ+<�nw

�×�ȓ˵͔:+8ͥǠĘY˖-óȿ?ěɺ¾ʯ:óȿ?ƨĞ=RUŽȷ˵͔9�Uʅ̵

nw�×�˵͔ͥŴđ=¡Z32S?ǚŒ?ǚÒ:ɊɒɤŃ#)=RUŽȷ˵͔9�Uǚ

nw�×�˵͔ͥ͟�c×x=ɣ�ǲ"ǋ!V2�łc×x�=Š+8ͥ�Ǫ�:ʐ�ͥ

ɣ�c×x=͞ˆ�Ņ̼"ǋ!V2�Ǫc×x�=Š+8�ł�:ʐ�UǪ�łnw�×

�˵͔<;"�U (Ȩɗ�ŉÀ, 2010) � 

� ǜŒYÆɖ+<�nw�×�ȓ˵͔@ͥŧŔõ?ťàPǜŒ?˴Kʻø"Ăê9@<�

ťàYŠ˼=˒XVU':NŁ��+!+ͥǪ�łnw�×�˵͔?R�=Ûþ<ĊƠ?

ƹñ:�×d�f���!S?�˅ɤ<h���ewĊƠ? ǠY�×d�f���å=

2S?�×�:+8Îǁ-U':Y˝ȧ-U˵͔@ͥ3Ȟă!S4Ȟ?ő;N9řǡ-U'

:@ī̈́9�T 6ͥȞ!S7ȞàYŠ˼:+2ĹĔͥ˒ ýưʭ?ń­ûȂ"ˣş)VU2Mͥ

̲Ƕɤ<vk^�:+8Æɖ-U':"̈́+� (Catale & Meulemans, 2009) �ɗɈ 

(2003) @ 5ͥȞ!S6ȞJ9?ƁàYŠ˼= ýͥɊJ2@ªɊ?ʣ?�=ǜŒƦĸ:+8ʣ

?ėʀYěɺ-Uˠˡą˱ (ǜŒ) ?!XT=ʶˡą˱ (͊ľ˦˱) Yɖ�2ʩə�͊ľ

Žȷ˵͔Yřǡ+ͥƁà@ư¯RTNͥ͊ľ"ƨĞʌĒÿȡ̽=ð̠-UJ9=ǫ̵"ƞ

˝9�TͥƨĞʌĒÿȡ̽= %UŽȷRTNͥ˦˱�͊͋ɤèɒͥJ2@éøȡ̽= 

%UŽȷ"Ń#�':YĸĜ+2�ŧŔõ?ő;NYŠ˼=ͥnw�×�˵͔Yřǡ-U

2M=@ͥő;N=:R8ͥ̊̑<N? (ýɊP̋<;) Yóȿ:+8Æɖ-U':Pͥ

ő;N=:R8˵͔˝ȧ"ǥɷ9X!TP-�N?9�U':ͥŠ˼:-Uő;N?ſ͢

Pɢ̠ȦȻ=̢+2óȿY̤Ƽ-Uƞ˝"�U:ʳ�SVU� 

 

3. Real Animal Size Test (RAST) 

� �̒+2nw�×�Žȷ@ͥˆ:ą˱:��̹Ř)V2̶Ì?̵=̄'U?9@<Aͥ

ƨĞɤͥȐơɤóȿ:˦˱ɤóȿ:?̵=̄'Tͥ ʴ=�UʁƆĖȓ?˯ɲɤ��pn

Y·Ř-U':"9#U (Lupker & Katz, 1981) �nw�×�˵͔= �8ͥóȿ?ʂ͗

@nw�×�Žȷ?Ń#)=Ƒ͌Y��U':"©Ƨ)VU�ďäɤ<CWST=ķT#ͥ

ǜŒ�U�@ͥ³?óȿ (ɱĆͥýɊ?çɭͥǚŒ<;) Yɖ�2˵͔Ynw�×�ȓ˵

͔:ğE��˅ɤ=CWST@ǜŒ?˴KʻøYƞ˝:-U˵͔9�U� 

� ǹʓ9@ͥ˴KʻøYƞ˝:+<�nw�×�ȓ˵͔?�S9�UReal Animal size 

Test (Catale & Meulemans, 2009ͮ¶�ͥRAST) =S�8̒G8�A�Catale and 

Meulemans (2009) @ͥ5Ȟ!S9ȞJ9?AD/HDà:ŘĴɢ̠àYŠ˼=ͥŃť0V1

V?ýɊcui�×=ęJVU4ʂ͗?ýɊ (˼ͥͥͥ͘͜ː) Yɖ�ͥnw�×�˵͔=

ķT�2cui�×ɋɝɤ<̟ʁ (ýɊ?Ń#)?íǞ) :ąʙ<̞ýĊƠ?K=RR8

Ȓư)VURASTYřǡ+2�RAST@ ə͉ͥ�?ýɊóȿ?Ń#):ř―?ýɊ?Ń#)
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"͗½+8�Uh���ew?<��˄ǽ¹:ř―?ýɊ?Ń#):ə͉�?ɲˡɤ<Ń

#)"ɝ<Uh���ew?�U��˄ǽ¹9Ȓư)V8�U�'VS?ǽ¹@ͥə͉�

?óȿ?ˠˡɤ<ɋƤF?χɨYƹñ+ͥóȿ?ƨĞɤɋƤ=ɄɁÿ-U':Y˝ȧ-U

˵͔9�U�Catale and Meulemans (2009) @ͥâÁɤ=Í̛ǽ¹=ȣGͥŽȷǽ¹9Ċ
Ơǫ̵"ƈ̲-U::N=ͥſŦàʰ:ȣ̎+8ſ̲àʰ9@ĊƠǫ̵"ɳʬ+2:ĸĜ

+2�'V@ư̲=¼�ĊƠ̘Ɔ?âÁɤ<ɳʬ:ƨĞɲ˸F?\epn̘Ɔ?ɳʬYɺ

ģ+8�U:)VU�Ikeda, Okuzumi, and Kokubun (2012) @ͥ5Ȟ!S12ȞJ9?Ř
Ĵɢ̠àYŠ˼=Ń#�ýɊcui�×:ť)�ýɊcui�×=Ŭ-UýɊ3Ā.S9
Ȓư)V2RASTĉCͥPictorial Animal TestYřǡ+2�Pictorial Animal Test:@ͥ
ə͉�=ěɺ)V2ýɊóȿ?Ń#)YĨʐ-U˵͔9�TͥýɊ?ř―?Ń#)F?Ċ

ƠYƹñ+ͥə͉�?ýɊ?Ń#)F?ĊƠY˝ȧ-U�RAST= �8@ͥ5Ȟ!S6Ȟ
à9ǱN`�×ǚ"ŁA 1ͥ1Ȟ!S12Ȟ?àʉPư¯= �8@ͥ`�×"H:Z;˞S
V.ͥĊƠǫ̵=S�8@ſ͢::N=ɳʬ+2"ͥ¢ʇǽ¹:Žȷǽ¹̵?ĊƠǫ̵=

ŵ"<!R2:ĸĜ+2�Pictorial Animal Test= �8@ͥ5Ȟ!S8Ȟà?`�×ǚ"
ŁAͥĊƠǫ̵@ͥſ͢::N=ɳʬ+2:ĸĜ+2�Ikeda et al. (2012) @ͥRAST=
 �8@ͥýɊ?ř―?Ń#)?ȩŘ@ʣ?Ń#)?ȩŘRTNƎ�2Mͥə͉�?óȿ

?Ń#)"ýɊ?ř―?Ń#)F?ĊƠ=ŽȷYƋ#̄')<�:̒G8�U��Ǡͥ

RAST:Ėȓ?˵͔Yɖ�2ɵʄ= �8@ͥư¯RTNťà= �8óȿ?ɲˡɤ<Ń
#)?Ƒ͌"Ń#�': (Szűcs, Soltész, Bryce, & Whitebread, 2009) "ĸĜ)V8�
U��X/8ͥóȿ?ɲˡɤ<Ń#)?Ƒ͌@8ȞàRTN5Ȟà9Ń#�':NĸĜ)V
8�U (Bryce et al., 2011) �'?R�=ͥRASTYɖ�2Þ˒ɵʄ@ͥCWST?řǡ"ī
̈́<ƁàYęMťàYŠ˼=+2N?"ŁAͥƘSV2ʡȂ?ˤ̩@CWSTYɖ�2ɵʄ
9ƘSV2ɲ˞Y¢Ɲ=+8˒XV8#8�U:��U� 
 
4. nw�×�˵͔Yɖ�2AD/HDà?Žȷƹñ?ˬÉ 
� CWSTYřǡ+2ɵʄ@AD/HDYŠ˼=+2N?NŁAĸĜ)V8�U�Lansbergen, 
Kenemans, and van Engeland (2007) @Golden Stroop testYAD/HD=řǡ+2ɵʄ=
S�8�~�×Y+8�U�AD/HDʰ:h�w�×�ʰ:?̡�@ͥ̂ ą˱ǽ¹= %U

ą˱?˴K̘Ɔ"h�w�×�ʰ:ȣ̎+8 AͥD/HDʰ9ƈ̲+2':9�T 0ͥV1V

?ɵʄ9ƘSV2ƘɁY÷Ĕ=-U: AͥD/HDʰ:h�w�×�ʰ?ŵ@ǳƨ9@�U"ͥ
0?ŵ@ť)�N?9�U:ĸĜ+2�žȾ�ɬɗ�ȅć��ŕ�ȯŰ�ùƲ�ˊ̫�¢

̫�ȹ̥�Ńĺ (2010) @ͥ6Ȟ!S14ȞJ9?IQYʢñ+2Ƀƺˎ?AD/HDà:ſ͢:
ƤîY�t±�f)/2ŘĴɢ̠àYŠ˼= CͥWSTYřǡ+ AͥD/HDʰ9@Žȷǽ¹?
˵͔̠ưƳ˝ǫ̵"ŘĴɢ̠ʰ:ȣ̎+8ǳƨ=ƈ̲+2:ĸĜ+2�Bush, Frazier, 
Rauch, Seidman, Whalen, Jenike, Rosen, and Biederman (1999) @ͥ3Sǯ!V2�2�
:��ǚŒ=Š+8ͥǚŒ?˴K9@<AͥǚŒ?ǯ!V2ÐǚYĨʐ-UCounting 
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Stroop taskYAD/HDư¯:ŘĴɢ̠ư¯YŠ˼=řǡ+ͥ˒ýưʭ=ʰ̵9?Ń#<̡
�@<!R2N??ͥ ʰ= �8¢ʇ˭˒RTNŽȷ˭˒ (3Sǯ!V2�2�=Š+8
�3�:ĊƠ-U) ?ĊƠǫ̵"ƈ̲-U:��nw�×�Žȷ"ˣş)V2':YĸĜ+
8�UͰ�X/8ƓS@˵͔̜˒ǫ?fMRI˧ȺY˒� AͥD/HDʰ= �8@ͥŽȷ˭˒̜
˒ǫ?ʹÖõźɌɥ̂ͣdorsal anterior cingulate cortex; dACCͤ?Ȱý"ŘĴɢ̠ư¯
ʰRTNǳƨ=ť)!R2:ĸĜ+2�dACC@ͥõ͒ʩǽÁχƨ{tw�×e?̢ë9
ûȂɤ<ȗʻ=̪˝<͑Ķ9�TͥAD/HD?¢Ɲɤ<̀Ŝ=̶�-U̦¾9�U:)Vͥ
AD/HDʰ= %U'VS?̦¾?Ȱý?¿)@ âͥÁɤ<ɼʠȰý?¤+)=RUN?9

�U:̒G2 (Bush et al., 1999) �Depue, Burgess, Willcutt, Bidwell, Ruzic, and 
Banich (2010) @18Ȟ!S23ȞJ9?AD/HDư¯:ŘĴɢ̠ư¯YŠ˼=ͥCWSTYř
ǡ-U::N=řǡ¢?fMRI˧ȺY˒R8�UͰ0?ʡȂͥ˒ ýưʭ= �8@ 2ͥʰ̵?
ǳƨŵ@˞SV<!R2" fͥMRI9ƘSV2BOLDÏĒ:˒ýưʭ?ɪ̶YÐ¯���9
ȍ˨-U:ͥAD/HDư¯@ŘĴɢ̠ư¯RTNBOLDÏĒ?Ð¯ŵ"Ń#AͥJ2ͥ
AD/HD?j�q^�(:=́Ȱ+2ʾ̦¾"ɝ<R2':Yɺ+ 'ͥ?R�<ʾȰý= 

%UASS#"ͥAD/HD= %U˒ýưʭ9?ASS#=̄ĩ-U:ɺģ+2�  
� '?R�= AͥD/HDà�ư¯:ŘĴɢ̠àʴYȣ̎+2ɵʄ= �8@ͥ˒ýưʭ=ŵ
"KSVUɵʄN�VAͥKSV<�ɵʄN�U��Ǡ9ͥ˒ýưʭ=ŵ"KSV<�ʡ

Ȃ9�R8NͥBush et al. (1999) ?R�=ͥŽȷƹñǫ?AD/HDàʴ:ŘĴɢ̠àʴ?
ʾȰý"ɝ<U':Yɺģ+2Þ˒ɵʄN�U�Žȷƹñǫ?ʾȗʻ˧Ⱥ=̶-UÞ˒ɵ

ʄ=S�8@Ɣ9ˮ̒-U"ͥŽȷƹñ@̞ýĊƠ?ƹñYȧMUN?9�U':!S˒

ý͉!S?ˬÉ=@̹ɚ"�Tͥʾȗʻ˧ȺƴȬ?ïɖ@ƨʱ"�UN?:ʳ�SVU� 
� �Ǡ9 AͥD/HDà�ư¯:ŘĴɢ̠àʴ?nw�×�˵͔= %U˒ýưʭ"ɵʄ=R
R8�˄+2ÙĘYɺ)<�': Jͥ2 AͥD/HD= �8N˒ýưʭ=ASS#"�U'
:=̶+8@�AS!˹˷-G#Ɂ"ǂǑ9#U� 
� ʍ�=ͥnw�×�ŽȷYʑé-UǠȬ9�U�nw�×�˵͔9@ͥ˂ýÿ)V2ǜ

Œ?˴KĊƠYƹñ-Uƞ˝"�U�'?ĊƠ@ˆ:ą˱?ƨĞ"�˄+2ą˱P¢ʇɤ

<͈ˆą˱?Ġė:ȣG8ͥˆ:ą˱"��˄?ą˱?Ġėǫ̵"ƈ̲-U:��nw�

×�ŽȷYƋ#̄'- (Lansbergen et al., 2007) �nw�×�Žȷ?ʑéǠȬ@ȓ�<N
?"ĸĜ)V8�U�Golden Stroop test9@ą˱l×w?˴K:ˆ}t±l×w?ˆĠ
ė?ƘɁ (45ɿ̵9˴M2 Jͥ2@Ġė+2Ðǚ) YÜ= ©ͥȺˆ�ǜŒƘɁYʑé-U�

Ėȓ?l×wYɖ�2ɵʄ= �8@ͥl×w=ǯ!V2ǜŒJ2@ˆ}t±?ĠėPğ

ʀ=!!R2ǫ̵?ŵêYnw�×�Žȷ:-UɵʄNĸĜ)V8�U (Frazier, 
Demaree, & Youngstrom, 2004) ���˄˭˒:�˄˭˒J2@¢ʇ˭˒?ȶĔ+2nw
�×�˵͔Yɖ�2ɵʄ (Moser, Cutini, Weber, & Schroeter, 2009) 9@ �ͥ�˄˭˒?

ĊƠǫ̵:¢ʇ˭˒?ĊƠǫ̵J2@ͥ��˄˭˒?ĊƠǫ̵:�˄˭˒?ĊƠǫ̵?ŵ

êYnw�×�Žȷ:+8 Tͥʾȗʻ˧ȺƴȬYɖ�2ɵʄ9ŁAɖ�SV8�U�
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Lansbergen et al. (2007) @ Gͥolden Stroop test?R�<ʚ͉�=˛ǚ?ˆą˱Pˆ}t

±"Ćò)V8�Unw�×�˵͔RTNͥ�̒+2ȶĔǽ¹Ph���×qÿ)V2n

w�×�˵͔?H�"ͥRTnw�×�ŽȷY̮ǖ=ˬÉ-U':"9#U:̒G2��

Ǡ9 Í̛ͥǽ¹ (ˆą˱?˖-ƨĞ:^�e?ˆ"�˄+8�U) J2@ ¢ͥʇǽ¹ (͈ˆ

ą˱P2XXXX2) :Žȷǽ¹ (ˆą˱?˖-ƨĞ:^�e?ˆ"��˄9�U) :?̵?

ĊƠǫ̵PĊƠǚYŵê=nw�×�ŽȷYʑé-UĹĔN�Tͥɵʄ=RT�˄+8�

<��0?2Mͥnw�×�Žȷ=S�8ȍ˨-U2M=@ͥ'VS?ǂȔ"�˄+8�

Uƞ˝"�U:ʳ�SVU� 

� J2 Dͥepue et al. (2010) "ĸĜ+2R�= AͥD/HDư¯@ŘĴɢ̠ư¯:ȣ̎+8ͥ

Ð¯åJ2@Ð¯̵9?˒ýưʭ?ASS#"Ń#Aͥ0?':"nw�×�Žȷ?ʡȂ

"�˾+<�˝ĩ?�S9�U:ʳ�SVU�AD/HDYŠ˼=nw�×�˵͔Yřǡ-U

2M=@ͥŠ˼:<R2AD/HD?j�q^�Pſͥ͢ƤîͥĔÅɟ?ǳɃͥƺˎ?Ƒ͌<

;?Š˼ʴ?Ð¯ŵ=RUƑ͌P˵͔?Ŀǚ?̡�YʳƮ=áVUƞ˝"�U:ʳ�SV

U�J2ͥNIRS<;?ʾəÚɵʄ9@ͥ˵͔̜˒¢=ȰƤÿ)V2ɼʠʝʺ{tw�×

e?ǀǙƤ:ŁȓƤ"ͥ˯ɲȗʻř͙= %UʾȰý?Ð¯ͥÐ¯å9?ASS#?Ń#

)Y˰ĩ-U:)V (Fuster, 1997) ͥʡȂ?ˤ̩=̧Ʈ-Uƞ˝"�U:ʳ�SVU� 

 

5. AD/HDà?ˁƃɟɌ:nw�×�˵͔:?̶̚ 

� AD/HDàʴYŠ˼:+8ēʂ˯ɲ˵͔Yɖ�2ɵʄ9@ͥ+A+AˬŘŨƆ?ʡȂY

¢Ɲ:+8Ř̬ÿ)VUˁƃɟɌ:ͥ˯ɲ˵͔?ưʭ:?̶̚"ȍ˨)Vͥ�AS!?ǂ

Ǒ"<)V8#8�U�2:�A go/no-go˵͔= �8@ͥh�tl��`�×@Łý˔

ýƤ:ͥb�tl��`�×@�χƨ:Ȝ?ɪ̶Yɺ-':"ĸĜ)V8�U (Bezdjian, 

Baker, Lozano, & Raine, 2009) �CWST= �8@ͥ�χƨÙĘ:`�×ǚ?Ł)"̶

̚-U:?ǂǑN�U (Yasumura, Kokubo, Yamamoto, Yasumura, Nakagawa, Kaga, 

Hiraki, & Inagaki, 2014) ��Ǡ9ͥnw�×�˵͔?ưʭ:ˁƃɟɌ"̶̚+<�':

NĸĜ)V8�U (Riccio, Homack, Jarratt, & Wolfe, 2006; Polner, Aichert, Macare, 

Costa, & Ettinger, 2014) �'?R�=ˁƃɟɌ:˵͔ưʭ:?̶̚?ʡȂ@ɵʄ̵9�

˄+<�N??ͥÞ=̒G2R�= AD/HDà?˵͔ưʭͥɋ=ĊƠǫ̵=@ASS#"

Ń#Aͥnw�×�˵͔?ưʭ˂Á"ɵʄ=RR8ʡȂ"�˄+8�<�':N˝ĩ?�

S9�U:ʳ�SVU��X/8ͥēɵʄ9ɖ�SV2˵͔?˝ȧ"0V1Vɝ<U':

NƑ͌+8�U:ʳ�SVͥî?˵͔Yɖ�2ˁƃɟɌ:˵͔ưʭ:?̶̚?ȍ˨@ͥ

AD/HDà?ǢŻɔȰ�?ī̈́:Žȷƹñȗʻ:?̶̚?ȍ˨=̀-Uɲ˞YƘSVUĐ

ʻƤ"�UͰ   
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ʍ2ʓ� nw�×�˵͔= %U˵͔Ŀǚ 

 

1. ˵͔Ŀǚ 

� nw�×�˵͔= %U˵͔Ŀǚ@ͥnw�×�ȓ˵͔?R�<óȿʂ0?N??̡�

NęJVU"ͥ)S=óȿěɺǠȬ (PCə͉ͥʚŐÁͥą�óȿͥ˛ǚóȿ<;) P¢ʇ

˭˒?óȿʂ͗ (͈ˆą˱ͥɃƨĞ˩Ēͥˆ}t±<;) ͥĊƠƐƊ (Ď͒ĊƠͥ�q�ƽ

+ĊƠ) ͥóȿ̵̵—ͥ˵͔ǽ¹?Ȓư˝ʛ<;"˵͔Ŀǚ:+8Ǆ&SVU�nw�×

�˵͔= %U˵͔Ŀǚ=̶-U�~�×@MacLeod (1991) =RR8˒XV8 TͥƓ

@nw�×�ûȂPnw�×�Žȷ@ͥ˵͔ĿǚPʫʲûȂͥƤŵͥɢ̠ɤĿÿ"Ń#<

Ƒ͌YĉI-:̒G2� 

� ďäɤ<Golden Stroop test (Golden, 1978) 9@ͥ1ȁ?ɖʚ=ǯ!V2˛ǚ?ˆą˱

Yñ̹ǫ̵å (45ɿ̵) =�ASĨʐ-U':"9#U!Y˧Ⱥ-U�'?˵͔9@Ûþ

<ˆą˱?˴KĊƠYƹñ-U�=ͥɐ˒?óȿF?ɄɁÿ:ĝĬ?óȿ!S?ƦĸYƹ

ñ-Uƞ˝"�U:)VU˵͔ƐƊ9�U�Golden (1978) @'?Golden Stroop testY

́Ī=řǡ+8 TͥGolden Stroop test@Ð¯?K<S.ͥ́Ī?ŽȷƹñȗʻYˬÉ

-U':?9#U˵͔9�U�J2ͥDN-CAS?χƨ?�¾ȍȆ�˖é?ñƙ�NGolden 

Stroop test:Ėȓ?ƐƊ9�U��̒+2ďäɤ<CWST@�Ɔ=˛ǚ?óȿYěɺ-U

item-cardYÆɖ-U2M ąͥ�˭˒���?˒ýưʭY�zq��f9#<��'V=Š

+8ͥh���×qñƙ=RUnw�×�˵͔ (e. g. Lansbergen et al, 2007) 9@ͥ

AD/HDà?ĊƠǫ̵?ASS#?Ń#)YȺŘ9#U (Albrecht, Rothenberger, 

Sergeant, Tannock, Uebel, & Banaschewski, 2008) � 

� NIRSPfMRIYɖ�2ɵʄ9@ͥPCə͉�̦=Ȕɤóȿ (2:�Aͥ“�^�e9ěɺ

)V2�̃2) ͥə͉�̦=̤Ƽʷ (̃ͮ^�e?ˆĠėY˝ȧ)V8�UĹĔ@ͥ��

�˄2?�q�Yƽ-) Yěɺ-U�t±�fnw�×�˵͔"ŁAɖ�SV8�U (e. g. 

Moser et al.,2009; Schroeter, Zysset, Kupka, Kruggel, & Von Cramon, 2002; Schroeter, 

Zysset, Kruggel, & von Cramon, 2003; Schroeter, Zysset, Wahl, & von Cramon, 2004) �

'?˵͔9@ͥ��=ěɺ)V2óȿ"�˄+8�U?!ͥ��˄9�U?!YʛǣAí

Ǟ-U':"˝ȧ)VU� 

� RASTYɖ�2Bryce et al. (2011) PSzűcs et al. (2009) Kͥóbor, Takács, Bryce, Szűcs, 

Honbolygó, Nagy, and Csépe (2015) ?ɵʄ9ɖ�SV2animal-size Stroop taskJ2@ͥ

animal Stroop task9@ͥə͉?Ŵđ=Ń#�ýɊ:ť)�ýɊ"ěɺ)Vͥ˵͔ǽ¹=

RR8ͥýɊ?ř―?Ń#):ə͉�?ɲˡɤ<Ń#)"�˄+8�UóȿF?ĊƠY˝

ȧ-UĹĔ (�˄˭˒) :��˄?óȿF?ĊƠY˝ȧ-UĹĔ (��˄˭˒) :"�U�

''9@ͥĖǫ=ěɺ)V2ýɊ?�4˵͔˝ȧ=Ơ,2óȿ?̤Ƽ"˝ȧ)VU�'V

S?ɵʄ9ɖ�SV2˵͔@RAST:͗½+8�U2M ¶̸ͥRAST:Ėȓ?˵͔:+8ƶ

��J2ͥLeón-Carrion, Damas-López, Martín-Rodríguez, Domínguez-Roldán, 
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Murillo-Cabezas, Martin, and Domínguez-Morales (2008) @ PͥCə͉¢Ň=ˆą˱Y�
S.Sěɺ+2�''9@ͥ�S?óȿ=Š-Uͥ˵͔=̶̚+2Ʀĸ (^�e?ˆĠė
9�VAͥ^�e?ˆ) FĊƠ+ͥɃ̶Ì<Ʀĸ (^�e?ˆĠė9�VAͥˆą˱?ƨ
Ğ) F?ĊƠYƹñ-U':"˝ȧ)VU� 
� ș=ͥ¢ʇóȿ?ʂ͗"nw�×�ûȂ=��UƑ͌=S�8̒GU�DN-CAS?χƨ
?�¾ȍȆ9�U�˖é?ñƙ (8-17Ȟ) �9@ͥˆ}t±?ˆĠė"¢ʇǽ¹:+8˪
%SV8�U�J2ͥRAST (Catale & Meulemans, 2009) 9@ͥŃť2ʂ͗?Ń#)?̲
ǠƐ?ŃťƉîǽ¹"¢ʇǽ¹9�U�MacLeod (1991) @ͥ¢ʇóȿ"˦˱óȿ:Ƀ̶
Ì9�VA�UH;ͥ¢ʇóȿ!S?ŽȷYč%=AAͥ˵͔=̶̚+2˦˱óȿ9�V

A�UH;ͥŽȷYč%P-�:̒G8�U�ƗR8ͥ¢ʇǽ¹?óȿʂ"nw�×�Ž

ȷ=Ƒ͌YĉI-ĐʻƤ"ǂǑ9#U� 
� �X/8ͥnw�×�˵͔= %UÍ̛ǽ¹:Žȷǽ¹?̶ÌǒÄ"˒ýưʭ=Ƒ͌-

U':"ǂǑ)V8�UͰ˒ý?Í̛:ƹñYǽ¹=Ơ,8ëTǰ�U―=ɔ,Uóȿè

ɒF?˽ˉ@switch cost:ğAV  ͥ 2S¶�?˛‘<˵͔?ëǰ�?―=ƞ˝:)VUh
�w�×�̟ʁ (Vallesi et al. , 2013) P˵̵͔?˯ɲɤëǰ�?Ȅ̌Ƥʻø (Kray & 
Lindenberger, 2000) :)VU�switch cost @task-switching}�°^�=RR8ˬÉ-
U':"9# CͥWST= %U�˄˭˒ (Í̛˭˒) :��˄˭˒ (Žȷ˭˒) ?ȶİ-U
Ɍȫ�@task-switching}�°^�=ɪƏ+ͥř―='?ǽ¹�= %Uswitch cost=S
�8Nȍ˨)V8�U (Wylie & Allport, 2000) � 
 
2. ŀɤǘɺ 
� ǚŒnw�×�˵͔= �8Ȝɷ=Ĩʐ-Uǽ¹:ǣAĨʐ-Uǽ¹̜˒ǫ?ʾȭY˧

Ⱥ+ͥǣ)YÛÞ+2ǽ¹RTNȜɷ)YÛÞ+2ǽ¹?Ǡ"Ȝ¢ʩ�= %U
ưê"

ǳƨ=ļù+ͥnw�×�óȿYèɒ-UʾåȰý= �8ͥ˵͔ǂɺ=Ơ,2˯ɲǠɛ

?̡�YʾȰý"ĊǨ-U':"ɺģ)V2 (Takehara, Hasegawa, Toriumi, Kimura, 
Okamoto, & Yamazaki, 2007) �nw�×�ŽȷûȂ:Í̛ûȂ@ǣ)YÛÞ+2ʰ?K
9ˣş)V2':NĸĜ)V8�U':!S (Chen & Johnson, 1991) ͥɝ<Uǘɺ"˒
ýưʭPʾȰý=Ƒ͌-U':"ǊȺ)VU��˅ɤ=ͥ˵͔̜˒=�2R8ͥȜɷ)Y

̪ˠ+8ĊƠ-U!ͥǣ)Y̪ˠ+8ĊƠ-U!;�!@ͥǠɛ?�̦9�U:ʳ�SV

U�Pfefferbaum, Ford, Johnson, Wenedrat, and Kopell (1983) ?ɵʄ=RU:ͥ2ǹ?
ʩ?̲)"�˄+8�U!ͥ��˄!;�!YíǞ-U˵͔̜˒ǫ=Ȝɷ) (Ȝɷ)̪ˠ
ǽ¹) J2@ ǣͥ)Y̪ˠ+2 (ǣ)̪ˠǽ¹) ǘɺY˒R2:'W ŘͥĴɢ̠ư¯= �

8@ ǣͥ)Y̪ˠ+2ǘɺ9@ͥ̀ �×ɏ"ļù+2" ĊͥƠǫ̵@ɳʬ+2:ĸĜ+2�

�Ǡ9 Ȝͥɷ)Y̪ˠ+2ǘɺ9@ ĊͥƠǫ̵"ƈ̲+ͥ̀ �×ɏ"ȸŦ+2:ĸĜ+2�

ù�8ͥP3ǅż"Ȝɷ)̪ˠǽ¹RTNǣ)̪ˠǽ¹9ǳƨ=Ń#A<R2':@ͥǘɺ
=RUóȿˬÉǫ̵:ĊƠɕéǫ̵?̡�YĊǨ-U':Yɺģ+2� 
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� ǘɺǽ¹=RU˒ýưʭĉCͥʾȰý?̡�"�̒+2Þ˒ɵʄ9ɺ)V8 TͥŘĴ

ɢ̠ư¯= �8@ ǘͥɺǽ¹=̢+2ĊƠYƐư-U':"9#U:ʳ�SV ùͥ�8ͥ

0?―?ʾȰý"ǘɺǽ¹=RR8ɝ<U':"ǊȺ)VU�'?R�<ŀɤǘɺ?Ƒ͌

@ǣ):Ȝɷ)?w�×xb� (Speed-Accuracy Tradeoffs; ¶� SͥAT) =RUN?:ʳ

�SVUͣVallesi, D'Agati, Pasini, Pitzianti, & Curatolo, 2013ͤ�SAT@ŀ̦ɓĻ:˒

ý:?ǳû<ɪ¬Äɖ=̪˝<˝ĩ3:ʳ�SV8�U (Vallesi et al., 2013) � 

 

3. ˵͔Ŀǚ"AD/HDà=ĉI-Ƒ͌ 

� AD/HDà?SATYȍ˨+2Drechsler, Rizzo, and Steinhausen (2010) @ AͥD/HDà:

ŘĴɢ̠àYŠ˼=ͥˠˡǈʜ˵͔̜˒ǫ=ǣ)Y̪ˠ+2ǘɺJ2@ͥȜɷ)Y̪ˠ+

2ǘɺY˒R2:'W ŘͥĴɢ̠à@AD/HDàRTN Ȝͥɷ)Y̪ˠ+2ǘɺ= %UĊ

Ơǫ̵"Ń#Aƈ̲+ͥǣ)Y̪ˠ+2ǘɺ= �8@ͥŘĴɢ̠à:AD/HDà:N=ͥ

�×n�^�RTNRTŁA?`�×"˞SV2:ĸĜ+2�ƓS@ͥŘĴɢ̠à= �

8@ŀɤ<ǘɺ=RU�q˯ɲɤǠɛ?ĿǮ"KSV2" AͥD/HDà= �8@ ŀͥɤ<

ǘɺ=̢+2ǳû<�q˯ɲɤǠɛ?Æɖ"<)V<�':YĸĜ)V2�ŘĴɢ̠àY

Š˼=+2ǘɺ?̡�=RU˒ýưʭPʾȰýYȍ˨+2ɵʄ@Ŧ<�" AͥD/HDà:Ř

Ĵɢ̠à?SAT?̶ÌYȍ˨+2Kalff, De Sonneville, Hurks, Hendriksen, Kroes, 

Feron, Steyaert, van Zeben, Vles, and Jolles (2005) 9@ͥąʙ<̞ýĊƠPgo/no-go˵

͔ͥχƨʦǁ˵͔ͥχƨ̧ê˵͔ͥχƨɄɁÿ˵͔= �8@ͥAD/HDàNŘĴɢ̠à=

 �8NSAT"ưTʇ2<!R2:ĸĜ+2��Ǡ9ͥAD/HDà@;?˵͔= �8Nͥ

ŘĴɢ̠àRTN`�×ǚ"ŁAͥĊƠǫ̵Nƈ̲+8�2:ĸĜ+2�'?ʡȂ@ͥ

AD/HDà?ĊƠ"QRAT9ͥ�Ȝɷ<2M9�U:ʳş)V2�'VS?':!SͥŘ

Ĵɢ̠à:AD/HDà= %Uŀɤ<ǘɺ=RU˒ýưʭ?Ƒ͌Pͥh ̵9?̡�Yȍ˨-

U':=RT AͥD/HDà= %UĊƠƐƊĉC ŀͥɤ<ǘɺ=RUĊƠƐƊPǠɛ?ĿǮ

=S�8ʳş-U':"9#U:ʳ�SVU� 

� J2 tͥask-switching=̶+8@ͥAD/HDư¯:ſ͢Y�t±�f)/2ŘĴɢ̠ư¯

YŠ˼=trial-by-trail CWST:ͥóȿ?ƐJ2@ˆ?�.V!YĨʐ-Utask-switching

˵͔̜˒ǫ?˒ýưʭYȣ̎+ AͥD/HDư¯9@ŽȷûȂ"ɔ,2::N= âͥÁɤ<Ċ

Ơǫ̵?ƈ̲:Ȝʐɏ?¿�:��ĊƠ}q×�Yɺ-':"ĸĜ)V8�U (King, 

Colla, Brass, Heuser, & von Cramon, 2007)�ɋ=ͥAD/HDư¯@task-switching}�°

^�= �8RTŽȷ=̮ǖ=<U':!Sͥ\t�v×w)VUtask-setF?Ȅ̌ƤP

Îǁʻø=ī̈́"�U':"ǂǑ)V2�)S= ɲͥˡɤƨƢȩŘ˵͔̜˒ǫ= �8Nͥ

˭˒(:=ǣ):Ȝɷ)?�.V!?ĊƠƐƊ?̜˒Y˝ȧ)VUĹĔ AͥD/HDà9@Ċ

ƠǠɛ?ëǰ�=̀Ŝ"�U':"ĸĜ)V2 (Vallesi et al. , 2013) �J2 Ǵͥˎ+8�

<�AD/HDà9@��˄˭˒= �8?Kswitch costF?Ƒ͌"˯MSV2 (ĊƠǫ̵

?ƈ̲ 'ͤ:!S AͥD/HDà9@ɋ=ëǰ�?�UɌȫ= �8˵͔=Ƀ̶Ì<ƦĸYɃ
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ˠ-U':=ī̈́"ɔ,U:ǂǑ)V8�U (Kramer, Cepeda, & Cepeda, 2001) ��Ǡ

9ͥGolden Stroop task?R�<�ȁ?ʚ=˛ǚ?ˆą˱"ǯ!V8�UR�<˵͔N

task-switching?�Uǽ¹9@�UN??ͥǥɷ<nw�×�Žȷ"˯MSV<�':N

ĸĜ)V8�U (van Mourik et al., 2005) �ƗR8ͥ}�°^�?̡�3%9@<Aͥ˵

͔?̈́ǦƆP˯ɲɤ˽ˉ?Ń#)=RUƑ͌Yč%P-�(Vaurio et al., 2009) :��ͥ

˵͔Ŀǚ?̡�@AD/HD?ŽȷƹñP}�a×��n=Ń#<Ƒ͌Y��U':"ǊȺ

)VU�ù�8ͥVan Mourik et al. (2005) @ͥnw�×�˵͔Yɖ�2ĹĔͥ˵͔Ŀǚ

=RR8AD/HD?Žȷƹñ?Ń#)=̡�"ɔ,U:̒G8�U�J2ͥVaurio et al. 

(2009) 9@AD/HDà9@ŘĴɢ̠à:ȣ̎+8ͥÐ¯å= %UĊƠǫ̵?ASS#"

Ń#Aͥ)S=ͥ'?ASS#?Ń#)N˵͔Ŀǚ=Èœ-U':YǂǑ+8�U� 

� 'VS?':!SͥAD/HDà?ƹñȗʻY˵͔=Š-U˒ýưʭ!Sȍ˨-U�9@ͥ

˵͔?Ȓư˝ʛ?Ƒ͌YʳƮ-G#9�U':"ǂǑ9#U� 
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ʍ3ʓ� nw�×�˵͔̜˒ǫ?ʾȰý 

 

1. nw�×�˵͔̜˒ǫ?ʾȗʻɵʄ 

� CWST̜˒ǫ?ʾȰýYȍ˨+2ɵʄ@'VJ9=NŁAĸĜ)V8�U�fMRIYɖ�ͥ

CWST̜˒ǫ?ʾȰýYȍ˨+2MacDonald et al. (2000) @ͥŴDLPFC"ą˱?˴KR

TNˆĠė9́Ȱ+ �ͥ�˄˭˒F?ĊƠǫ=ACC"RT́Ȱ+2:ĸĜ+2�ŴDLPFC

= %ÚȰ@ ŴͥDLPFC"ą˱?˴KRTNˆĠė= %UȻ×ȡ̽9̤Ƽɤ=Ɨª+

2':YĊǨ+8 Tͥ˵͔?χƨ˝ȧ?ʦǁ:˖é=RUh�w�×�?̜˒=̶̚-

U':"ɺģ)V2�Floden, Vallesi, and Stuss (2011) @ͥnw�×�Žȷ?ť)�Š

˼ʴ=8��˄˭˒̜˒ǫ?ŴDLPFC"Ń#ÁȰ+2':@ͥŴDLPFC"óȿ�ĊƠ

�×�?̜˒:˵͔˪Ř=!!XU':YĊǨ+2ʡȂ9�U:ǊȺ+2�ěɺ)V2ª

Ɋ:ªɊ?ř―?ˆ=̶-Unw�×�˵͔9�Ucolor-object Stroop task̜˒ǫ?6Ȟ

!S12ȞJ9?ŘĴɢ̠à:ŘĴɢ̠ư¯= %UʾȰýYERP=RR8ȣ̎+2

Jongen and Jonkman (2008) @ͥ6Ȟà:7Ȟàʰ= %UóȿŽȷh�w�×�@ͥh

���ewYûȂɤ=ˤȩ-U':?9#UȦȻ=̠+8�U"ͥĊƠŽȷh�w�×�

?ɢ̠@10Ȟ!S12ȞJ9?àʉǶJ9ʥA':"ĸĜ)V8�U� 

� nw�×�ȓ˵͔= �8Nͥʾ əÚɵʄ?ˣɁ!S?ȍ˨"˒XV8�U�Szűcs et al. 

(2009) PBryce et al. (2011) @ ÔͥÖƤȻ×ͅ¾ (lateralized readiness potentialͮ ¶�ͥ

LRP) Yɖ�ͥRAST= %U��˄˭˒ǫ?�ȜˤĊƠ= %UʾȰýYȍ˨+2�Ɠ

S@ͥʋĔ-U̞ýĊƠ?ˤȩ"̞ýƹñȗʻ?ɢ̠=Ƒ͌Yč%U':Yɺģ-UʡȂ

YĸĜ+2�Szűcs, Killikelly, and Cutini (2012) @ͥŘĴɢ̠ư¯?RAST̜˒ǫ?ʾȰ

ýYNIRS=RR8˧Ⱥ+2�ƓS=RU:ͥnw�×�Žȷ=̶XUèɒ?õǶ:ƔǶ

9@oxy-HbɀƆ?Ŀÿ̬"ɝ<U':!S �ͥ�˄˭˒= %U˵͔=̶̚-Uóȿ:̶

̚+<�óȿÖ̵͉=ɔ,Uh���ewF?ĊƠƐƊ?̡�"�U':"ɺģ)V2� 

� �̒+2R�= nͥw�×�˵͔̜˒ǫ?ʾȰý")J*J<�°�u]Póȿptwͥ

ǘɺǽ¹Yɖ�8ȍ˨)V8#8�U�ɔɒŔɤƴȬYɖ�U':=RR8ͥŘĴɢ̠à

= %UŽȷƹñȗʻ?ɢ̠?̅̇Y2;U':"9#U::N=ͥŽȷƹñȗʻ=¢Ȉ

ɤ<̀ŜYNSAD/HDà= %UŽȷƹñȗʻ?�czo�=S�8ȍ˨-U':"9

#U:ʳ�SVU� 

 

2. ̑̃ŀʩn�ew�nh�× (NIRS)  

� ̀ŜàYŠ˼:+2ɔɒƝɒŔɤɵʄ=@ʹǭʾȭPERPͥfMRIͥ�mw��ǞŭȬ 

(positron emission tomographyͮ¶�, PET) ͥʾɸĭ (magneto encephalo graphyͮ¶

�, MEG) <;"ɖ�SV8�U�̑ ſ9@ʾəÚɵʄ?ƴȬ:+8NIRSNŁAɖ�SV

8�U�NIRS:@ɔÁʟʮYȣ̎ɤ=RA̟̕-U"ˑ¢?��f�~�=@Ěċ)V

U:��̑̃ŀß (650~1000nm) Yɖ�, ßĚċn�ew�?ɝ<Ųÿ��f�~� 
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(¶�, oxy-Hb) :ʽ̨ÿ��f�~� (¶�, deoxy-Hb) ?ĚßƆYȺŘ-U':=RR

8ͥʾ˖͉?��f�~�ɀƆ?ĿÿYʑé-U':"9#U (À˻, 2009) �NIRS=R

U˧Ⱥ@, fMRIPMEG:ȣ̎+8ʅ̵êȗʻ"¿�:��ɳƳN�UN?͈ͥ Ê˜ɤ9�

TͥǢŻĹ͉=RT̑�Ɍȫ�9˧ȺY-U':"9#U2MͥƁàP̀Ŝ?�Uő;N

=:R8˽ƾ?ť)�Ɍƪ9˧Ⱥ-U':"9#U�ʾ?ɼʠʝʺ"Ȱý+ͥǚɿ̝V8

ɔ,UʾƛɓĊƠ@ͥ˛ǚ?�czo�Y±+8ɼʠʝʺ=RŲʛȳ˿RTN̟ö=ɔ

,U2Mͥʝ”ʼ= �8@deoxy-HbɀƆ"ļù+ͥȤʝˑʒ= �8@oxy-HbɀƆ"

ļù-U (ɽɗ�“Ů�ȝ­�ưɗ, 2009) �ɼʠʝʺȰý=¼�ʾƛɓĊƠ=RR8ͥ

oxy-HbɀƆļù"ɔ,ͥ0?―=deoxy-HbɀƆ?Ŀÿ@ļù��Ŀ�ȸŦ:)J*J<

ĹĔ"�T�U (ɽɗS, 2009) ':!S oͥxy-HbɀƆ?ļù"˯ɲ˵͔̜˒ǫ?ʾ˖͉ͥ

SJTŃʾɥ̂?ȰýYĊǨ+8�U:ʳ�SVU� 

� ˂Ʌ<ŏþ9ȍȆ"˒�U':ͥɢľP̞ýY˒�<"SȍȆ"9#U':@ͥř͙Ą

øʴ?ˈɠ"Ŧ<�:��3%9<AͥƩƦPƨȚ?R�<Ʀƨ?ȗʻPͥʖɼɞƥ= 

%Uƹ�Sȥêͥ�Ŗͥƀˡ<;?˂ˡɟɌ (£ˣɤÁ͙) "ͥȍȆ?―?ŏþPý#=

RR8Ń#<Ƒ͌Yč%U:©Ƨ)VU2MͥNIRS?̲Ƴ?Ȱɖ@ͥʾȗʻȺŘ=:R

8ǹ̂ɤ<ƨĞY��U (ɽɗ�͐ɗ�§Ů��ć, 2009) �'VS?':!SͥʖɼāŔ

?K<S.ͥǘʸPɡʸͥƝɒŔɵʄ9?ƠɖPͥ¦ƁàPťàͥ̀ŜàYŠ˼=NIRS

Yɖ�2ɵʄ"˒XV8�U� 

� ɉȋ�ɴŲ�ĕɗ (2006) @̍Ɔ?ɲɤ̀ŜYNSàʉ1ėYŠ˼=͊˴�˧ʑ�ǯŒ˵

͔?Ċƚ=RU±áY˒�―?õ͒õ̦?ʾˑȱYNIRS=RT˧Ⱥ+ͥŠ˼à?ŋL˵

͔9ˑȱ̬"ļù-U':!Sͥ˵͔̜˒ǫ?ʾȰýY̧Ʈ+8ͥRTÐ¯=ĔX/2±

áYřǡ-U':=@ûȂ"�U:̒G8�U�J2 ǝͥˏ (2008) @ŘĴɢ̠à1ėYŠ

˼=͕óȿ:ƴǂóȿ?ȕÑ RCˣşǫ?ʾȰýY˧Ⱥ+ͥˣş˵͔:ȣ̎+8ȕÑ˵

͔= �8Ŵʾ?oxy-HbɀƆ"Ń#Aļù+2':YĸĜ+2�͟ ɗ�ůǹ (2008) @, Ř

Ĵɢ̠ư¯YŠ˼=ǚŔ˵͔̜˒ǫ:Ĩʐ˳ǥǫ?ʾȰýYNIRS=RR8˧Ⱥ+ͥŠ˼

ʴ(:=oxy-HbɀƆ?ǫʗì9?žĳĿÿ̬Yʑé+ Šͥ˼ʴ̵?ǫʗìĿÿȭƐ=͗½

+2ÙĘ"�U':YĸĜ+2�'?R�=NIRS@)J*J<˯ɲ˵͔̜˒ǫ?Š˼ʴ

Ð¯?ʾȰý?ĿÿYȍ˨-UƴȬ:+8Nɖ�SV8�U��Ǡ9ͥNIRS=RR8˧

Ⱥ)V2ʾˑ˒ýƪĊƠ=@˯ɲȰý=̶̚-Uʾɥ̂?ˑȱĿÿ?K<S.ͥɥˀˑȱ

?Ŀÿ"ęJV8�U':"ɲSV8�U (Takahashi, Takikawa, Kawagoe, Shibuya, 

Iwano, & Kitazawa, 2011) �ƗR8ͥ�̒+2ɵʄ?ʡȂ= %Uoxy-HbɀƆĿÿ=N

ʾȰý¶ŀ?ˑȱĿÿ"ęJVU':"©Ⱥ)Vͥʾˑ˒ýƪ?ʡȂ?ˤ̩=@ƫ̪=<

Uƞ˝"�U:ʳ�SVU� 

� NIRS @ʢĔň˶ɟ<;?^�×m�f|^b�×c× (¶�ͥ|^b�×c×) :+

8āɡȗ̶9ɖ�SV8�U�|^b�×c×?µ˖Ç:+8@ PͥET (positron emission 

tomography)ͥCT (computedtomography)ͥMRIʎ"�Tͥ'VS?^�×m�fƸ˓Y
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ɖ�U':=RTͥˎɊ?ýƪͥȔɤêőF?ʡĔͥɔÁ?ȗʻɤ�ƐƪŔɤĿÿY͈Ê

˜ɤ=ǆ�U':"Đʻ9�U (ũű, 2012) �nw�×�˵͔̜˒ǫ?ʾȰýYAD/HD

à?|^b�×c×:+8ȍ˨+2ɵʄ@ĸĜ)V8�<�"ͥ˽%,OZ%Z˵͔̜˒

ǫ?õ͒õ̦͑Ķ?oxy-HbɀƆ?ȸŦ"AD/HDà?|^b�×c×=<T�U':"ĸ

Ĝ)VU�U (Ishii, Kaga, Tando, Aoyagi, Sano, Kanemura, Sugita, & Aihara, 2017) �

'VS?':!SͥNIRS@ʖɼɞƥPɢ̠̀Ŝ?|^b�×c×:+8ïɖ"Đʻ9�

U:ʳ�SVU� 

 

3. NIRSYɖ�2nw�×�˵͔̜˒ǫ?ʾȰý?ȍ˨ 

� NIRSYɖ�, ďäɤ<CWST̜˒ǫ?ʾȰýYȍ˨+2ɵʄ"ĸĜ)V8�U�

León-Carrion et al. (2008) @ŘĴɢ̠ư¯30ėYŠ˼=ͥĆò)V2ˆ:ǜŒ?ƨĞ"

ɝ<UǜŒą˱?ˆĠėY˒�ǽ¹:ǜŒY˴Lǽ¹?2ǽ¹Yřǡ+2�Ŵ�̦õ͒ɥ

̂ͥ¢Ɲ�̦õ͒ɥ̂ͥđ�̦õ͒ɥ̂ͥ�̦͑Ķ9ƘSV2oxy-HbɀƆĿÿY0V1V

?˭˒9ƘSV2oxy-HbɀƆ?Ŀÿ̬(:=žĳÿ+ ēͥǽ¹?žĳĿÿ̬:+8ʑé+

2�ĊƠǫ̵?ǣ)=RR8 3ͥʰ (ĊƠǫ̵?ǣ�ʰ, žĳʰ, ̝�ʰ) =ê%2:'Wͥ

ĊƠǫ̵?̝�ʰ:ȣ̎+8ͥĊƠǫ̵?ǣ�ʰ9@�̦DLPFC?oxy-HbɀƆ"ǳƨ=

Ń#Aļù+2:ĸĜ+2�ĊƠǫ̵?ǣ)@h���ewN+A@ͥŽȷƹñ=˝-U

ǫ̵YĊǨ+ͥǳû=h���ewYˤȳ+ͥŽȷƹñYř˒+8�2:ʳ�SVͥh�

��ew?ˤȳPŽȷƹñ=!!XUDLPFC"Ń#ÁȰ+2:ɺģ)V2�Ciftҫi, 

Sankur, Kahya, and Akin (2008) @12ė?ŘĴɢ̠ư¯YŠ˼=ͥ�t±�fCWST̜

˒ǫ?Ŵõ͒ɥ̂= %UʾȰýY˧Ⱥ+2�oxy-HbɀƆĉCͥdeoxy-HbɀƆĿÿ?ʑ

é@Lambert-Beerô (oxy-Hb RCdeoxy-HbɀƆ?Ŀÿ̬Y˧Ⱥ-UƴȬ) =RUN?

9�R2�ƓS@, ��˄˭˒ (Ćò)V2ˆ:ˆą˱?˖-ƨĞ"ɝ<U) :¢ʇ˭˒ 

(͈ą˱2XXXX”) = %UĊƠǫ̵:̦͒=˪ʯ)V2±��{�(:?ʾˑ˒ýƪ?ɪ

̶Yȍ˨+ͥŴõ͒õ̦= %Uoxy-HbɀƆ?ļù"Ń#�H;ͥĊƠǫ̵"ɳA<Tͥ

deoxy-HbɀƆĿÿ@˒ýưʭ:ɪ̶"<!R2':!Sͥdeoxy-HbɀƆRTNoxy-Hbɀ

ƆĿÿ"˵͔ưʭ:�˄+ Ŵͥõ͒õ̦?oxy-HbɀƆ?ļù"nw�×�ŽȷYĊǨ-U

:ĸĜ+2�ŘĴɢ̠ư¯9ėYŠ˼=�nwǶ:��˄˭˒:�˄˭˒?ȶĔ+2

CWST̜˒ǫ= %UŴõ͒õ̦!SÖ̦͒=!%8?ʾȰýY˧Ⱥ+2Ehlis, 

Herrmann, Wagener, and Fallgatter (2005) @ �ͥ˄˭˒:ȣG8��˄˭˒F?ĊƠǫ

=�̦õ͒õ̦?oxy-HbɀƆ?ļù"͖ˌ9�T 'ͥ?͑Ķ"˯ɲƹñ=̶̚-U̦¾9

�U':Yʾˑ˒ýƪ?ýĘ"ɺģ-U:+2�Ehlis et al. (2005) @ͥ˵͔Ƕɩõ?10

ɿ̵Ypre-task�×n�^�:+ͥ˵ ͔ɩƔ?�nwǶ?10ɿ̵Ypost-task�×n�^�

:-Uliner fittingYN:=oxy-HbɀƆYʑé+2� 

� Schroeter et al. (2004) @7Ȟ!S13ȞJ9?ŘĴɢ̠à23ė:19Ȟ!S29ȞJ9?Ř

Ĵɢ̠ư¯14ėYŠ˼=ͥ¢ʇ˭˒ (�XXXX2) :��˄˭˒9Ȓư)V2�t±�f
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CWST̜˒ǫ?ŀÖõ͒õɥ̂= %UʾȰýYȍ˨+2�ƓS=RU:ͥư¯RTNť
à= �8nw�×�Žȷ (��˄˭˒?ĊƠǫ̵:¢ʇ˭˒?ĊƠǫ̵?ŵê) "ǳƨ
=Ń#Aͥťà= �8@ͥ¢ʇ˭˒:ȣ̎+8��˄˭˒9?ŴŀÖõ͒õɥ̂?

oxy-HbɀƆ?ļù"Ń#!R2:ĸĜ+2�'?ʡȂ!Sͥťà= �8@, Ŵõ͒õɥ
̂"nw�×�=̶̚-UŽȷ=̶XU':"ɺģ)V2�J2ͥťà= %Uʾˑ˒ý

ƪPĊƠǫ̵?Ð¯̵9?ASS#"ư¯RTNŃ#!R2':!Sͥťà= �8@ͥ

řſ͢:@Ƀ̶Ì=Ð¯?˯ɲɢ̠"ɝ<U':Yɺģ+2�ťà?ʾˑ˒ýƪ?Ŀÿ@

ư¯:ȣ̎+8ʘ2ɿƈ̲+8ɔ,8 T ťͥà= %Uʾˑ˒ýƪ?ƈ̲", ư¯RTN
˒ýɤ<ĊƠ"̝�':?ȉƿ?�̦=<U:̒GSV8�U� 
� �̒+2R�=ͥŽȷƹñǫ=@Ŵõ͒õ̦PŴDLPFCJ2@ͥđDLPFC"́Ȱ-U
':"�˄+2ɲ˞:+8̒GSV8�U� Schroeter et al. (2004) PNegoro, Sawada, 
Iida, Ota, Tanaka, and Kishimoto (2010) =RR8ŘĴɢ̠à= �8Nͥnw�×�Ž
ȷƹñǫ=ư¯:Ėȓ=Ŵõ͒õ̦"́Ȱ-U':"ɺ)V8 Tͥďäɤ<CWSTĖȓ
?Žȷƹñ˵͔9�U:)VURAST̜˒ǫ?ʾȰýYNIRSYɖ�8˧Ⱥ-U':=R
TͥŘĴɢ̠ư¯:ŘĴɢ̠à?RAST= %UŽȷƹñǫ?ʾȰý?̡�Yȍ˨-U'
:"9#U:ʳ�SVU� 
 
4. AD/HDYŠ˼:+2nw�×�˵͔̜˒ǫ?ʾȰý?NIRS=RUȍ˨ 
� Negoro et al. (2010) @ͥ6Ȟ!S13ȞJ9?AD/HDà:ſ͢Y�t±�f)/2ŘĴ
ɢ̠àYŠ˼=ͥCWST̜˒ǫ?õ͒õ̦= %Uʾˑ˒ýƪĊƠYNIRS=RR8˧Ⱥ
+2�ŘĴɢ̠àRTNAD/HDà= �8ǳƨ=˵͔̠ưǫ̵"̝AͥCWST̜˒ǫ?
oxy-HbɀƆĿÿ@ŘĴɢ̠à:ȣ̎+8AD/HDà9ǳƨ=ť)�N?9�R2�ɋ=ͥ
�̦õ͒͑Ķ9?oxy-HbɀƆĿÿ?̡�"Ń#!R2':!SͥAD/HDà?Žȷƹñ=
@'?̦¾"̶XU':"ǂǑ)V2�ŘĴɢ̠àͥ˂̳n�ew��ɟà AͥD/HDà?
3ʰ?˒ýưʭĉCõ͒õ̦͑Ķ?ʾˑ˒ýƪĊƠYȍ˨+2ɵʄ (Yasumura et al., 
2014) 9@ͥnw�×�˵͔9@3ʰ?˒ýưʭ?ŵ@˞SV<!R2"ͥ̔nw�×�
˵͔ (Çͥ̃ˆ?^�e9ěɺ)V2ˆą˱�“�?ǜŒ˴KY˝ȧ-U˵͔) 9@ŘĴ
ɢ̠à:ȣ̎+8AD/HDà9RTŃ#<^�e?ˆ!S?Žȷ"ˣş)V2':YĸĜ
+2�ʾ ˑ˒ýƪĊƠ=̶+8@ đͥÖ͒PFC= %Uoxy-HbɀƆĿÿ̬"χƨ̀Ŝ?ʁ
Ɔ:˽?ɪ̶Yɺ+2':!S AͥD/HDà9ŀİÿ-U˒ýĥ͔@đÖ͒PFC?Ȱý¿�
"̶̚-U':Yɺģ+2�Xiao, Xiao, Ke, Hong, Yang, Su, Chu, Xiao, Shen, and Liu 
(2012) NYasumura et al. (2014) :Ėȓ=ŘĴɢ̠à͚ͥȗʻ˂̳ɟàͥAD/HDà?3
ʰYgo/no-go˵͔:CWST=RR8ȣ̎+ AͥD/HDà:͚ȗʻ˂̳ɟà9@ĊƠǫ̵?ƈ
̲P`�×ɏ?ļùYɺ+2N??ͥCWST9@˒ýưʭͥõ͒õ̦͑Ķ?ʾȰý:N=
ʰ̵9?ǳƨŵ"˞SV<!R2':YĸĜ+2��t±�fCWST= �8@ͥĊƠǫ
̵?ǳƨ<ƈ̲Pǥɷ<nw�×�Žȷ"ˣş)V2"ͥh ̵9?ǳƨ<ŵ@˯MSV.ͥ
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�Ǡ9ͥAD/HDà@ŘĴɢ̠àRTN��˄˭˒Ɣ?¢ʇ˭˒= %UđDLPFC?

deoxy-HbɀƆĿÿ"RTŃ#�':"ĸĜ)V2 (Moser et al., 2009) �'?ÙĘ@

Schroeter et al. (2002) = �8Nˣş)V8 TͥMoser et al. (2009) @ͥAD/HDà9

@oxy-HbɀƆ?ļù=˃Uǫ̵"ŘĴɢ̠à=ȣG8ƈ̲-U (ŘĴɢ̠àRTN

800msʁƆ̝�) 2M= nͥw�×�Žȷ=̶XUʾȰý"̗Ż?Time Window9@ˣş

9#<�ĐʻƤ"�U':YǂǑ+2�)S=ͥʾˑ˒ýƪct���f (oxy-HbɀƆ"

ļù-Uǫͥdeoxy-HbɀƆ@ȸŦYɺ-) ?̀Ŝ"�UĐʻƤYɺģ+2� 

� �̒+2ɵʄ!S AͥD/HDà?nw�×�Žȷ=@đõ͒õ̦͑Ķ"̶̚+ 'ͥ?͑Ķ

9?ȗʻ�â"AD/HDà?Žȷƹñ?ī̈́?˝ĩ:<R8�U':"ɺ)V2�nw�×

�˵͔Yɖ�U':=RR8ͥɨ=˞�U˒ýưʭ3%9@<AͥʾȰý!SN AͥD/HD

à?Žȷƹñ?ɋƜYǥS!=-U':"9#U:ʳ�SVU� 
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ʍ�ʈ� ǹɵʄ?ɨɤ:Ȓư�

 

ʍ1ʓ� ʍ1̦?J:M:ǹɵʄ?ɨɤ 

� ʍ1ʈ9@ͥǹɵʄ9Š˼:-UAD/HDà?ɔɊŔɤɋƜĉC˒ý͉ͥŔʲ͉9?ɋƜ

Y̒G2�J2 AͥD/HDà?Žȷƹñȗʻ=S�8ͥ0VS?ƾ�õ͒õ̦͑Ķ= %U

ȗʻ�â<SC=ͥȗʻµǰɤ=³?ʾå{tw�×eYɖ�2Žȷƹñ?ˤȳY˒�Đ

ʻƤY̒G2� 

� ʍ2ʈ9@ͥŽȷƹñȗʻ?ˬÉ˵͔:+8?nw�×�˵͔Yɖ�2ɵʄǠȬ:0?

ʡȂ=S�8ɺ+2�ďäɤ<nw�×�˵͔ (CWST) Pnw�×�ȓ˵͔ (RASTͥǚ

nw�×�˵͔ ʅ̵ͥnw�×�˵͔<;) = %UŽȷƹñ?ʡȂ@ɵʄ=RTɝ<Tͥ

'VS?ʡȂ?ŵ"ɔ,U˝ĩ:+8˵͔Ŀǚ (óȿʂͥěɺǠȬͥĊƠ�°�u]<;) 

?̡�"Ƒ͌-UĐʻƤ"�U':YǂǑ+2�J2ͥýɊ?ƨĞɤ<Ń#):ɲˡɤ<

Ń#):?̵=ɔ,Uh���ew?ˤȳY˝ȧ)VURASTYɖ�U':=RR8ͥǜ

Œ?˴K?˂ýÿ"Ăê9@<�ťàYęM2êǿY˒�':"9#UĐʻƤ=S�8N

̒G2�)S= AͥD/HDà?ˁƃɟɌ:nw�×�˵͔:?̶̚Yȍ˨-U':=RR8ͥ

AD/HDà?ǢŻɔȰ�?ī̈́:Žȷƹñȗʻ:?̶ÌYǥS!=-U':"9#Uƨʱ

=S�8NǂǑ+2��X/8ͥRAST?R�<nw�×�ȓ˵͔Yɖ�2Žȷƹñ?ˬ

É?ȍ˨= �8@ͥŽȷ"ɔ,Uǽ¹:Í̛"ɔ,Uǽ¹Yî�=ȍ˨-U'::�X

/8ȍ˨-U':?ƨʱ=S�8˥V2Ͱ:TX%̑ſ9@ nͥw�×�˵͔Y@,M:-

Uƹñ˵͔=task-switching?˝ʛY´ù+2˵͔̜˒ǫ?˒ýưʭĉCʾȰýNȍ˨)

V8 T AͥD/HDà?Žȷƹñȗʻ?ȍ˨= �8NŀɤǘɺYęL˵͔Ŀǚ"��UƑ

͌=S�8ʳƮ-Uƞ˝"�U':YǂǑ+2�'VS?˵͔Ŀǚ?ʳƮ::N=ͥǘɺ

?̡�=RUŽȷƹñȗʻF?Ƒ͌=S�8N̒G ǣͥ):Ȝɷ)?w�×xb� (SAT) 

Yȍ˨-U':?ƨʱNǂǑ+2Ͱ 

� nw�×�˵͔ĉCnw�×�ȓ˵͔Y˒ýǂȔ?K<S.ͥŽȷƹñPĊƠƐƊYƾ

�ʾȰýY)J*J<ʾəÚɵʄƴȬYɖ�U':=RR8ͥŽȷƹñ=̶XU˯ɲèɒ

̟ʁYRTˮʝ=ȍ˨9#UĐʻƤ"�U�ŘĴɢ̠ư¯9@đDLPFC?Ȱý"Žȷƹñ

Yƾ� 1ͥ2Ȟ!S15Ȟ¶õ?ŘĴɢ̠à9@ʾɢ̠"Ăê9<Aͥʾ?ȗʻŪİ"ǥɷ9

@<�': 0ͥ?2Mư¯:@ɝ<Uʾ͑Ķ ɋͥ=ŴDLPFC9?́Ȱ"˯MSVU':"

ǂǑ)V8�U�AD/HDà= �8@ 'ͥVS?ʾ͑Ķ?Ȱý���?¿�"ĸĜ)VU

':ͥ)S=Ėſ͢?ŘĴɢ̠à:ĖʁƆ?˒ýưʭYɺ-N??ͥ́Ȱ+2ʾå{tw

�×e?̦¾"ɝ<U':Yɺ+2�AD/HDà= %URAST̜˒ǫ?ŽȷƹñȗʻYƾ

�ʾȰýYˬÉ-U�9ͥřǡ"ȣ̎ɤʕË9�TͥŽȷƹñYƾ�ʾ͑Ķ?˧Ⱥ=ÛV

8�UNIRSYɖ�UƨʱYǂǑ+2� 

� 'VS?Þ˒ɵʄ?ŀˣỶJ�U:ͥRASTYɖ�2AD/HDà?Žȷƹñʻø?ȍ˨

PRAST0?N??Žȷƹñ˵͔:+8?ǳɖƤ=S�8@ȍ˨)V8�UN?? RͥAST
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= %U˵͔Ŀǚͥ:TX%task-switching=µ˖)VUptw?ëǰ�PͥSAT?R�

<ǘɺ?Ƒ͌=̶-Uȍ˨ͥRAST̜˒ǫ?NIRS˧ȺY̗+2ʾȰý?ȍ˨ͥRAST?˒

ýưʭ:ˁƃɟɌ:?̶̚Yȍ˨+2ɵʄ@<)V8�<�':"ǂǑ9#U� 

� ¶�ỶJ�ǹɵʄ9@ͥRAST?˒ýưʭ<SC=RAST̜˒ǫ?NIRS˧ȺY̗+2

ʾˑ˒ýƪĊƠ!SͥŘĴɢ̠ư¯ͣɵʄ1ͤͥŘĴɢ̠àͣɵʄ2ͤ0+8AD/HDàͣɵ

ʄ3ͤ0V1V?Žȷƹñȗʻ=S�8ȍ˨-U':Yͥʍ�?ɨɤ:+2� 

� 'VS?ȍ˨9ƘSV2ʡȂYDJ�ͥSATYƨĭ+2ŀɤǘɺ"ŽȷƹñĉC0V=

̶XUʾȰý=ĉI-Ƒ͌YŘĴɢ̠ư¯ͣɵʄ4ͤͥŘĴɢ̠àͣɵʄ5ͤ0+8AD/HD

àͣɵʄ6ͤ0V1VYŠ˼:+8ȍ˨-U::N=ͥɵʄ7= �8AD/HDà?ˁƃɟɌ

:ŀɤǘɺ�?ŽȷƹñʻøĉCSAT:?̶̚=S�8ȍ˨-U':=RT AͥD/HDà?

ǢŻɔȰ�?ī̈́:ŽȷƹñPSAT:?̶̚=S�8?ɲ˞YƘU':Yʍ«?ɨɤ:

+2� 
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ʍ2ʓ� ǹɵʄ?Ȓư 

� ǹɵʄ@ͥ4̦!SȒư)VU�ǜɎɤȍ˨Y˒�ǹɵʄ= %UɨɤY̒G2ʍ1̦=

ʥ# ʍͥ2̦9@RAST= %UŽȷƹñY˒ýǂȔĉCõ͒õ̦͑Ķ?ʾˑ˒ýƪĊƠY

ǂȔ:+2ř͙ɤȍ˨ ʍͥ3̦9@ɝ<UŀɤǘɺY��2RAST̜˒ǫ?ŽȷƹñY˒ý

ǂȔĉCõ͒õ̦͑Ķ?ʾˑ˒ýƪĊƠYǂȔ:+2ř͙ɤȍ˨ͥˁƃǂȔ:˒ýǂȔ:

?̶̚?ř͙ɤȍ˨ͥʍ4̦9@ͥ0VSỶJ�2ʧĔɤ<ʳşY˒�� 

� ʍ2̦ĉCʍ3̦9@ Cͥatale and Meulemans (2009) ?˵͔YǔĿ+2RASTYřǡ-

U�ē̦?ʍ1ʈ9@0V1V?̦9˒�ȍ˨?ɨɤY̒GUͰ 

� ʍ2̦@ͥâ5ʈ9Ȓư)VU�J.ͥʍ1ʈ= �8ē̦?ɨɤYǥS!=-U�ʍ2ʈ

9@ ŘͥĴɢ̠ư¯YŠ˼:+2ɵʄY˒�':=RT ŘͥĴɢ̠àĉCAD/HDàYŠ˼

:+2ɵʄ?ķɹɤv×qYƘU':Yɨɤ:-U�ʍ3ʈ9@ͥŘĴɢ̠ư¯:ŘĴɢ

̠à:?ȣ̎Y˒�ͥ6Ȟ!S12ȞJ9?ſ͢= %UŘĴɢ̠à?Žȷƹñȗʻ=S�

8˒ýưʭĉCõ͒õ̦͑Ķ?ʾˑ˒ýƪĊƠ?̡�YŘĴɢ̠ư¯:?ȣ̎Y̗+8ǥ

S!=-U�ʍ4ʈ9@ͥAD/HDà:ŘĴɢ̠à:?ȣ̎Y˒�ͥAD/HDà?Žȷƹñȗ

ʻ=S�8˒ýưʭĉCõ͒õ̦?ȗʻ�âPȗʻµǰ=S�8ǥS!=-U�ǱƔ=ͥ

ʍ5ʈ9@ʍ2̦9ƘSV2ɲ˞?J:MY˒�� 

� ʍ3̦@ͥʍ2̦:ķǹɤ<Ȓư@Ėȓ9�Tͥâ6ʈ9Ȓư)VU�ʍ2̦9ƘSV2˒

ýǂȔĉCʾˑ˒ýƪĊƠYɖ�8ǥS!=)V2ʡȂỶJ� AͥD/HDà?ŀɤǘɺ=

RUĊƠƐƊ?̤Ƽ:ř˒ͥ0VSYƾ�õ͒õ̦͑Ķ?ʾȰý=S�8?ȍ˨Y˒��

ʍ1ʈ= �8ē̦?ɨɤYǥS!=-U�ʍ2ʈ= �8 ŘͥĴɢ̠ư¯YŠ˼= RͥAST

̜˒ǫ=ɝ<UŀɤǘɺY˒�ͥŀɤǘɺ"˒ýǂȔĉCʾȰý=ĉI-Ƒ͌=S�8ǥ

S!=-U::N=ͥAD/HDà=̶-Uȍ˨?2M?ķɹɤv×qYƘU�ʍ3ʈ9@ͥ

ŘĴɢ̠ư¯:ŘĴɢ̠à:?ȣ̎Y˒�ͥŘĴɢ̠à?˒ýǂȔĉCʾȰý=ŀɤǘɺ

"ĉI-Ƒ͌=S�8ǥS!=-U�ʍ4ʈ= �8@ͥŘĴɢ̠à:AD/HDà?ȣ̎Y

˒� AͥD/HDà?˒ýǂȔĉCʾȰý=ŀɤǘɺ"ĉI-Ƒ͌=S�8ǥS!=-U�ʍ

5ʈ= �8 AͥD/HDà?ˁƃɟɌ:˒ýǂȔ:?̶̚YǥS!=-U�ǱƔ=ͥʍ6ʈ=

 �8ʍ3̦9ƘSV2ɲ˞?J:MY˒�� 

� ʍ4̦@ͥ2ʈ!SȒư)VU�ʍ1ʈ9@ͥʍ2̦= �8ɺ)V2RAST?Žȷƹñ=

S�8ʳş+ͥʥ�8ʍ3̦= �8ͥŀɤǘɺ=RUĊƠƐƊ?ĿǮ"AD/HDà?˒ý

ǂȔĉCʾȰý=ĉI-Ƒ͌=S�8ʳşY˒��ʍ3̦= �8ͥǹɵʄ9ƘSV2ɲ

˞!Sʳ�SVUǘʸɤɺģ=S�8̒GU�ʍ2ʈ9@ͥ°Ɣ=Ƞ)V2˵͔:°Ɣ?

ūǵ=S�8̒GU� 

� Table 1.4.2-1=ǹɵʄ?ēɵʄ9ɖ�U˵͔ǽ¹ĉCǘɺǽ¹Yɺ+2�ʍ 2̦ͣɵʄ

1!Sɵʄ 3) 9ɖ�U RAST@ͥ¢ʇ˭˒?K9Ȓư)V2¢ʇǽ¹ͥ�˄˭˒ (Í̛

˭˒) :��˄˭˒ (Žȷ˭˒) 9Ȓư)V2ȶĔǽ¹?˧ 2ǽ¹!SȒư)VU˵͔Y

ɖ�U�ǘɺǽ¹@�9#U3%ǣAͥ9#U3%Ȝɷ=�Ĩʐ-U':Y˝ȧ+ͥǣ)
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NȜɷ)NĖʎ=ȧMU¢ʇǘɺǽ¹:+2�ʍ 3̦?ɵʄ 4!Sɵʄ 6 9@ ¢ͥʇ˭˒

?K9Ȓư)V2¢ʇǽ¹ �ͥ˄˭˒ (Í̛˭˒) :��˄˭˒ (Žȷ˭˒) 9Ȓư)V2
ȶĔǽ¹?˧ 2ǽ¹9�U':@ʍ 2̦:Ėȓ:+ͥǘɺǽ¹@�ǣ)�Y̪ˠ-Uǣ)
̪ˠǽ¹:�Ȝɷ)�Y̪ˠ-UȜɷ)̪ˠǽ¹?˧ 2ǽ¹:+2�ɵʄ 1!Sɵʄ 69
ɖ�UȶĔǽ¹@ͥŽȷƹñYˬÉ-Uǽ¹9�U::N=ͥÍ̛˭˒:Žȷ˭˒?̵9

ɔ,U task-switch?˝ʛYęZ3ǽ¹:+8˪Ř+2�ɵʄ 7 (ʍ 3̦) @ͥRAST= 
%UŽȷƹñ:ˁƃɟɌ:?̶̚Yȍ˨-U2Mͥ˵͔ǽ¹@¢ʇ˭˒=Š+8Í̛˭˒

:Žȷ˭˒Yê%2˧ 3ǽ¹:+ͥǘɺǽ¹@¢ʇǘɺǽ¹ͥǣ)̪ˠǽ¹ͥȜɷ)̪ˠ
ǽ¹?ͥ3ǽ¹-G8Y˪Ř+2�  
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ʍ 2̦� Real Animal Size Test (RAST) Yɖ�2AD/HDà?Žȷƹñ?ˬÉ 
 
ʍ 1ʈ� ɨɤ 
� ʍ 1 ̦= �8Ȑˣ+2R�=ͥŽȷƹñ?ˬÉ=ɖ�SVU':"Ł�ͥďäɤ<

CWST@ͥǜŒ?˴K"˂ýÿ)V8�<�ƁàPǜŒ?˴K=̈́+)"�UàF?řǡ

"̈́+�':NǂǑ)V8�U (Catale & Meulemans, 2009; Ikeda et al., 2012) �ƁàYęL

ťàYŠ˼:+2nw�×�˵͔=@ͥRAST (Catale and Meulemans, 2009)ͥday-night task 

(Gerstadt, Hong, & Diamond, 1994) P fruit stroop task (Archibald & Kerns, 1999) "Ǆ&SV

U�'VS?˵͔@�.VNǜŒY˴L':Yõǌ:/.ͥŠ˼:<Uà=:R8ˢġƤ

?͚�óȿYɖ�U:��ã̗?ɋƜ"�TͥǜŒ?˴KYʲƘ+8�<� 6ȞʁƆ!S

?̢ɖ"Đʻ9�U� 

� 'VS?':YDJ�ͥǹɵʄ9@ Catale and Meulemans (2009) ?ɵʄYķ=ǔĿ+2

RAST Yɖ�8 AD/HD à?Žȷƹñ:0VYƾ�õ͒õ̦Ȱý?̶ÌYǥS!=-U'

:Yɨɤ:-U� 

� �X/8 AD/HD à9@ͥŽȷƹñ:0V=̶XUõ͒õ̦ȗʻ=�â"�U':"ǂ

Ǒ)V8�U�0?2M AͥD/HDà9@ŽȷƹñYȧMUř͙˵͔?˒ýưʭ"¿�-U

':ͥ:TX% task-switching?�Uǽ¹9@ͥëǰ�=ī̈́"ɔ,UĐʻƤ"�Tͥëǰ

�?ī̈́@ŽȷƹñY˝ȧ)V2―=RT͖ˌ9�U':"ǂǑ9#U�'VS?':!

S Žͥȷƹñ˵͔= �8Þ˒ɵʄͣ e.g., Wylie & Allport ,2000; Naglieri & Das, 1997  ͤY

̉J�2 task-switching?�Uǽ¹Y˪Ř-U':"ǵJ+�:ʳ�SVU�'VS=ķT

#ͥʍ 2̦= %U RAST= �8@ͥ¢ʇǽ¹:ȶĔǽ¹?˧ 2ǽ¹Y˵͔ǽ¹:+8

˪Ř-U�ȶĔǽ¹@�˄˭˒ (Í̛˭˒) :��˄˭˒ (Žȷ˭˒) ?ëǰ�=RU

task-switching?�Uǽ¹9�U�0?2MͥȶĔǽ¹9@Žȷƹñ<SC= switch cost"

˝ȧ)VU�ʍ 2̦@ɵʄͨ!Sɵʄ 39Ȓư)Vͥɵʄ 19@ŘĴɢ̠ư¯ͥɵʄ 29

@ŘĴɢ̠àʴͥɵʄ 3 9@ŘĴɢ̠à: AD/HD àYŠ˼:+2�ɵʄ 1 9@ŘĴɢ̠

à?Žȷƹñ:0V=̶XUʾȰýYȍ˨+ͥɵʄ 1?ʡȂYč%ͥɵʄ 2=8ŘĴɢ̠

à?Žȷƹñʻø?ɢ̠ɤĿÿ=S�8?ȍ˨Y˒��ɵʄ 39@ͥɵʄ 29ƘSV2Ř

Ĵɢ̠à?Žȷƹñʻø: AD/HDà?0V:Yȣ̎-U':=RR8ͥAD/HDà?Žȷ

ƹñ�âPɋɝƤ=S�8ǥS!=-U� 
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ʍ 2ʈ� RASTYɖ�2ŘĴɢ̠ư¯?Žȷƹñ?ˬÉ (ɵʄ 1) 
 

ʍ 1ʓ� ǠȬ 

1. ř͙Ąøʴ 

� ªõ=ǯ͉ĉCĎ͒=RU˳ǥYč%ͥĖƨYƘ2đï#?ŘĴɢ̠ư¯ 12ė (ŊƤ 7

ė, ɘƤ 5ė; žĳſ͢ 25.4±3.5Ȟ: ſ͢ż 22-35Ȟ) YŠ˼=+2�řǡ=�2R8@¯

̵ʧĔɾŔɵʄɾÓɒŎĢ»?Ʒ˯ (Ʒ˯ɜĒʏ 25-145) Yč%2� 

 

2. ˵͔:řǡƴʥ# 

� ˵͔=@ Catale and Meulemans (2009) YĈʳ=ǔĿ+2 RASTYÆɖ+2�óȿ:+

8ͥ2ʂ͗?Ń#�ýɊ (˼ͥ͘) : 2ʂ͗?ť)�ýɊ (ͥ͜ː) ?l�`twəYɖ

�2�˵͔?Äư:ěɺ=@ SͥTIM2lnu� (NEUROSCANɻ˚) Yɖ�ͥóȿ@ 21

^�±�zq×�=ɣˆʹǭͥ͟ˆóȿ9ē˭˒�óȿ.Sěɺ+2�˵͔ǽ¹@��

˄˭˒ (7˭˒) :�˄˭˒ (7˭˒) ?˧ 14˭˒9Ȓư)V2ȶĔǽ¹ (Fig. 

2.2.1-1(a)) ͥ¢ʇ˭˒?K 14˭˒9Ȓư)V2¢ʇǽ¹ (Fig. 2.2.1-1(b)) ? 2ǽ¹9�

R2�¢ʇ˭˒9@ͥ-G8?ýɊ"Ė,Ń#) (óȿj^o¢ 3.4
)2.6
) ͥÍ̛˭

˒9@-G8?ýɊ"ýɊ?Ń#)cui�×:ɪŠɤ=�˄+2Ń#) (Ń 5.7
)

4.6
ͮť 1.7
)1.1
) ͥŽȷ˭˒9@ř―?ýɊ?Ń#):��˄?Ń#)9óȿ"

ěɺ)V2�ȶĔ˵͔?˵͔Ȓư@ͥWylie and Allport (2000) :Ėȓ= tͥask-switch?�

U˵͔ǽ¹:+8˪Ř+2�ǹ˵͔@¢ʇǽ¹!SōJTͥș�9ȶĔǽ¹ͥ0?Ɣ¢

ʇǽ¹Yřǡ+ âͥÁ@¢ʇǽ¹˧ 4��te ȶͥĔǽ¹˧ 3��te9Ȓư)V2 (Fig. 

2.2.1-1(c)) �óȿ̵̵—@ 700msecͥóȿ@ǱŃ 700msecěɺ+ʥ%ͥěɺǫ̵å=Ċ

Ơ"�VAͥș?���eə͉"ěɺ)Vͥ0? 700msecƔ=ș?óȿ"ěɺ)V2�

ěɺǫ̵å=ĊƠ9#<�ĹĔ@óȿěɺ 700msecƔ=ș?���eə͉"ěɺ)Vͥ

0? 700msecƔ=ș?óȿ"ěɺ)V2�ř͙Ąøʴ@3ʫʲǡ˒õ=ͥ1ȁ?ʚ= 4

ʂ͗?ýɊ"Ė,Ń#)9Ćò)V2ʚY˞<"Sͥ4S?ýɊ?ʣ?ėõ:Ń#)=

̶-UȜ+�ɲ˸"�U!;�!?ɷ˯Y˒R2�ř͙Ąøʴ@Ɲı?R�Ȍő=ƇTͥ

ɮõ!S 100cm@<V2 PCə͉ (21^�±�zq×) Yχˠ-UR�ǘɺ)V2�Ċ

Ơ@�q�ƽ+ĊƠ:+ͥŃ#�ýɊ (˼:͘) "ěɺ)V2ĹĔ@đ (J2@ͥŴ) ͥ

ť)�ýɊ (͜:ː) "ěɺ)V2ĹĔ@Ŵ (J2@ͥđ) ?�q�Yˢǂ9�éǾU3

%ǣAͥȜɷ=�ƽ-R�=ǘɺ)V2 (¢ʇǘɺǽ¹) ��q�?¾ʯ@ř͙Ąøʴ

(:?c_�q×|��n:+2� 
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�������
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3. NIRS˧Ⱥ 

� oxy-HbɀƆĉCͥdeoxy-HbɀƆͥoxy-HbɀƆ: deoxy-HbɀƆ?ʧġ9�U total-Hbɀ

Ɔ@ 24±��{� NIRS (Ǣʇ�v]hɻ˚ͮETG-100) Yɖ�8˧Ⱥ+2�čßħ:áß

ħ? 2S?��×�̵?̆’@ 2~3cm:+ͥ˧Ⱥ̦¾@Į― 10-20Ȭ=Ɨ�ͥŴđõ͒õ

̦?¾ʯYƧŘ+ͥđ��×�?�̦ ʊ@ F3!S C3ͥŴ��×�?�̦ ʊY F4!

S C4:+8˪ʯ+2 (Fig. 2.2.1-2) �NIRS@ȭ̲?̡�=RR8 oxy-HbP deoxy-Hbɀ

Ɔ?ĿÿY:S�UƴȬYɖ�8 TͥETG-1009@ 780nm: 830nm?ȭ̲? 2S?ɝ

<Uȭ̲Yɖ�8˧ȺY˒R2�'VS?̦¾@õ͒ȏ!S Ö�õ͒Ĩĝ̐?ˑ˒ýƪ

Y˧Ⱥ-U':"Đʻ9�U�j����f̵—@ 10Hz:+2� 

 

4. êǿ 

4-1) ˒ýưʭ 

� ēǽ¹= %UȜĊƠǫĊƠǫ̵ͥȜʐɏͥȜĊƠǫĊƠǫ̵?ĿýÌǚYêǿ?Š˼

:+2�ĿýÌǚͣcoefficient of variation; CVͤ@ȔȻÔŵYžĳÒ9÷U':9ȧMS

V žͥĳ=Š-UÐ�?v×q:0?|�S#:?̶ÌYɪŠɤ=ˬÉ9#U (Bellgrove, 

Hester, & Garavan, 2004; Wang, Ding, & Kluger, 2014) � 

4-2) ʾˑ˒ýƪĊƠ 

� oxy-Hb@óȿ=Š-Uʾ́ȰYǖƩ=ĊǨ-U(Hoshi, Kobayashi, & Tamura, 2001) " ͥ

total-Hb: deoxy-Hb@ƞ.+N0?R�<ĿÿYɺ).ͥˑȱĿÿ"ť)�ǫ@ͥoxy-Hb

: deoxy-Hb@̱Úɤ=Ŀÿ+ total-Hb?Ŀÿ@˯MSV.ͥdeoxy-Hb@”ʼˑ?̨ʛÿ

Ɍƪ?K<S.ˑȴ̬=RR8NĿÿ-U2Mͥʾˑȱļù"Ń#�ĹĔ@ʝ”ʼNǀƍ

+8 deoxy-Hb"ļù+ͥ”ʼˑ?̨ʛÿ=RU deoxy-Hb?ȸŦYɪȢ�U�@0VY�

ĨR8ļùYɺ-':"�U:ĸĜ)VU (Ɣˏ�ǧ�õɗ�͚Ȗ�ŚȖ, 2009) �ˆ:ǜ

ŒYóȿ=ɖ�2ďäɤ<nw�×�˵͔̜˒ǫ?ʾˑȱY NIRS=RR8˧Ⱥ+2Þ˒

ɵʄ (Yasumura et al., 2014; Taniguchi, Sumitani, Watanabe, Akiyama, & Ohmori, 2012; Szűcs et 

al., 2012) ?ʡȂ!Sͥoxy-HbɀƆĿÿ"nw�×�˵͔= %UŽȷƹñYĊǨ-Uǂ

Ȕ9�U:ʳ�SVU2MͥƘSV2ʾˑȱĿÿ? 3S?ǂȔ?�4 oxy-HbɀƆ?Ŀÿ

̬?KYêǿ?Š˼:+2�ƘSV2 oxy-HbɀƆ?Ŀÿ̬@ͥ�q�ƽ+ĊƠ=¼�Á

ý\×±�[ewY‐ŀ-U2M= 5ɿ(:? moving averageY˒�ͥ0?Ɣē˵͔ǽ¹

̴ōɩƔ? 5ɿ̵Y�×n�^�:+2˙ȜY˒R2�v×q?˙ȜƔͥEhlis et al. (2005) 

ĉCͥLaguë-Beauvais, Brunet, Gagnon, Lesage, and Bherer (2013) ?ɵʄYĈʳ= 24Ð?±

��{�Y 8S?̶Ɲ͑Ķ (region of interestͮ¶�ͥROI) :+8˪Ř+2�ē ROI@ 2

±��{�?žĳ9�T ēͥ ROI=ęJVU±��{�ǚY˶ʓ-U2M=ȠT 8S?±

��{� (ch 4, 6, 7, 9, 16, 18, 19, 21) @êǿ!S‐ŀ+2�8S? ROI@ Rͥ1 (ch13, ch15ͮ

đõ̦ DLPFCͮBAs 9, 10, 46)ͥR2 (ch14, ch17ͮđõ̦ VLPFCͮBAs 20, 45, 46)ͥR3 (ch20, 

ch23ͮ đƔ̦ DLPFCͮ BAs 4, 6) Rͥ4 (ch22, ch24ͮ đƔ̦ VLPFCͮ BAs 4, 6, 44) Lͥ1 (ch2, ch5ͮ
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Ŵõ̦ DLPFCͮ BAs 9, 10, 46) Lͥ2 (ch1, ch3ͮ Ŵõ̦ VLPFCͮ BAs 20, 45, 46) Lͥ3 (ch10, ch12ͮ

ŴƔ̦ DLPFCͮ BAs 4, 6) Lͥ4 (ch8, ch11ͮ ŴƔ̦ VLPFCͮ BAs 4, 6, 44) :+2 (Fig. 2.2.1-2) � 

4-3) ʢ˧èɒ 

� ȜĊƠǫĊƠǫ̵ͥȜʐɏͥĿýÌǚͥoxy-HbɀƆĿÿ=S�8ͥtȍŘ=RR8˵

͔ǽ¹̵?ŵ=S�8ȍ˨+2�êǿ=@ SPSS21.0Yɖ�2� 
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Fig.	2.2.1-2	NIRS�����������		(region	of	interest;	ROI)	
	����
�R1	(��
DLPFC),	R2	(��
VLPFC),	R3	(��
DLPFC),	R4	(��
VLPFC)

���
�L1	(
�
DLPFC),	L2	(
�
VLPFC),	L3	(
�
DLPFC),	L4	(
�
VLPFC)	�
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ʍ 2ʓ� ʡȂ 

1. ˒ýưʭ 

� Table 2.2.2-1=˒ýưʭ?ʡȂYɺ+2�tȍŘ?ʡȂͥȜĊƠǫĊƠǫ̵@¢ʇǽ¹R

TNȶĔǽ¹=8ǳƨ=ƈ̲+2 (t (11) = ͦ2.321, p < .05) �ĿýÌǚ@¢ʇǽ¹:ȣ̎

+8ȶĔǽ¹=8ǳƨ=Ń#!R2 (t (11) = ͦ3.701, p < .01) �Ȝʐɏ=̶+8@˵͔ǽ

¹̵?ǳƨ<ŵ@˯MSV<!R2� 
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���� �
�� p �
����  (msec) 348.00(35.86) 360.64(39.47) < . 05

���� 0.14(0.04) 0.20(0.04) < . 01
���  (%) 85.92(13.09) 86.01(11.66) .965

()�#SD

Table 2.2.2-1 
�����!� $	����"����

ͣͤå@ȔȻÔŵ (¶�ͥSD)  
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2. ʾˑ˒ýƪĊƠ 

� Fig. 2.2.1-3=ē ROI= %U˵͔ǽ¹̜˒ǫ? oxy-HbɀƆ?žĳĿÿ̬Yɺ+2�ˠ

ş=RU:ͥR1 (đõ̦ DLPFC) : L3 (ŴƔ̦ DLPFC) 9@¢ʇǽ¹RTNȶĔǽ¹9

oxy-HbɀƆ?ļù"KSV2�R4, L2, L4 ( ÖƔ̦ VLPFCĉCđõ̦ VLPFC) 9@ȶĔ

ǽ¹RTN¢ʇǽ¹9 oxy-HbɀƆ"ļù+2�tȍŘ?ʡȂ oͥxy-HbɀƆ?Ŀÿ̬=ǽ¹

̵9ǳƨ<ŵ@˯MSV<!R2� 
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ʍ 3ʓ� ʳş 

1. ˒ýưʭ 

� Ȝʐɏ=ǽ¹̵?ǳƨ<ŵ@˯MSV<!R2N??ͥ¢ʇǽ¹:ȣ̎+8ȶĔǽ¹9

@ȜĊƠǫĊƠǫ̵?ƈ̲PĿýÌǚ?ļŃ"KSV2��˄˭˒:��˄˭˒9Ȓư)

VUȶĔǽ¹@ task-switching=ɪƏ+ͥswitch costF?˽ˉ"!!U::N=ͥ��˄˭

˒= �8@Žȷƹñ"˝ȧ)VU��Ǡ9ͥ¢ʇǽ¹9@ýɊ?ř―?Ń#)=̶-U

ƨĞɤ<ɲ˸:?ɆĔ?K"˝ȧ)VU�˒ ýưʭ?ʡȂ@'VSYĊǨ+2ʡȂ:��ͥ

ȶĔǽ¹= �8@¢ʇǽ¹RTN˯ɲɤ˽ˉ"͚A<U':Yɺ+2:ʳ�SVU�

task-switching˵͔= %U switch cost?Ń#)@ͥtask-switch?�U˭˒:<�˭˒̵?

ĊƠǫ̵?ŵ9ˬÉ-U':"9#U (Wylie & Allport, 2000) �Wu, Hitchman, Tan, Zhao, 

Tang, Wang, and Chen (2015) 9@ tͥask-switch?<�nw�×�˭˒:ȣ̎+8 task-switch

?�Unw�×�˭˒= �8ĊƠǫ̵"ǳƨ=ƈ̲+2':"ɺ)V8�U�nw�×

�˵͔: task-switching?˝ʛYęM2˵͔?̜˒=@ ƹͥññƙ:åĩƤñƙ"̶XU:

)VU (Wu et al., 2015) �åĩƤñƙ@ͥƹññƙ::N=nw�×�˵͔?R�<ɝ<

UóȿɋƤYǁS˭˒̵?˯ɲɤëǰ�=̶̚-U':"ǂǑ)V8 T  ͥ task-switching

˵͔:��ǜʼ= �8@ͥƹññƙ@åĩƤñƙ??4=ɔ,ͥǁʥ-U task-setF?

èɒYƹñ-Uʻø:+8˳ǥ)VU�åĩƤñƙ@ǁʥ-U task-set!S?Žȷ?ˤȳ

Pͥwt�°_�h�w�×�YęLǟ2< task-setYưʇ-U̟ʁ9�U�Þ˒ɵʄĖ

ȓ=ͥǹɵʄ9˪Ř+2ȶĔǽ¹= �8Nͥǁʥ-U��˄˭˒!S?Žȷ?ˤȳP�

˄˭˒F?ĊƠ:��ǟ2<�×�?ưʇYęLåĩƤñƙ"ɔ,2ʡȂͥȶĔǽ¹= 

�8ȜĊƠǫĊƠǫ̵?ƈ̲:ĿýÌǚ?ļù"ɔ,2:ʳ�SVU� 

� ǹɵʄ9@Ȝʐɏ=˵͔ǽ¹̵?ŵ"KSV<!R2�Catale and Meulemans (2009) 9

@ RAST?Ȝʐɏ"Žȷƹñ?ǂȔ:<TƘU':"ǂǑ)V8�U::N= tͥask-switch

?�Unw�×�˭˒?H�"ͥtask-switch?<�nw�×�˭˒RTN`�×ɏ"ǳƨ

=ļù-U':"ɺ)V8�U (Wu et al., 2015)��Ǡ ŘͥĴɢ̠ư¯:ťàYŠ˼=RAST

Yřǡ+2Þ˒ɵʄ9@ R0 8÷ʁƆ?Ȝʐɏ9�U':"ĸĜ)V8�U (Ikeda et al., 

2012) �'?':!SͥŘĴɢ̠ư¯9@Ȝʐɏ=ń­ûȂ"ɔ,22M=ͥ˵͔ǽ¹̵

=ǳƨ<ŵ"˯MSV<!R2ĐʻƤ"�U� 

 

2. ʾˑ˒ýƪĊƠ 

� CWST ̜˒ǫ=Ŵ�̦õ͒͑Ķ=8nw�×�Žȷ=̶̚+2 oxy-Hb ɀƆĿÿ̬?ļ

ù"˯MSVU':ͥ�˄˭˒RTN��˄˭˒=8ͥŴ�̦õ͒͑Ķ= %U oxy-Hb

ɀƆ"ǳƨ=ļù-U':!Sͥ'VS?̦¾@nw�×�˵͔= %U}�a×��n

=Ş�+8�U:)VU (Ehlis et al., 2005) �nw�×�˵͔?̜˒=@ ACC"̶̚-U

':"ǂǑ)V8�U (Silton, Heller, Towers, Engels, Spielberg, Edgar, Sass, Stewart, Sutton, 

Banich, & Miller, 2010) N??ͥACC@ʾȵ̦=¾ʯ-U2M=ͥNIRS=RR8 ACC?
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ȰýYȍé-U':"9#<� (Villringer & Chance, 1997) �NIRS9ȍé-U':?9#

UʾȰý@£=Ö͒õ͒͑Ķ?ʾˑ˒ýƪĊƠ9�U (Schroeter et al., 2002; Zysset, Müller, 

Lohmann, & von Cramon, 2001) �nw�×�˵͔?̜˒=@  ͥÖ PFC? oxy-HbɀƆ?ļ

ùĉC deoxy-HbɀƆ?ȸŦ"ɔ, 'ͥVS?ct���f"Žȷƹñ=̶XUʾȰýYɺ

+8�U':"ǂǑ)V8�U (Schroeter et al., 2004) �)S=ͥđõ͒ɥ̂"χƨ?Îǁ

=ͥŴõ͒ɥ̂"˦˱=Š-U˂ýÿ)V2ĊƠ?ƹñ=̶XU':"ĸĜ)V8�U 

(Vendrell, Junqué, Pujol, Jurado, Molet, & Grafman, 1995) �ǹɵʄ9@ͥ2S?ǽ¹̵=ʾˑ

˒ýƪĊƠ?ǳƨ<ŵ@˯MSV<!R2N??ͥˠş= �8@ȶĔǽ¹̜˒ǫ=@đ

õ̦ DLPFC= �8 oxy-HbɀƆ?ļù"KSV2�RAST= %UȶĔǽ¹̜˒ǫ?đ

õ͒DLPFC?́Ȱ@ ƨͥ˸ɤ<ĊƠ̤Ƽ?ř˒ (Garavan, Ross, & Stein, 1999; Garavan, Ross, 

Murphy, Roche, & Stein, 2002) P Žͥȷƹñ (Sandrini, Rossini, & Miniussi, 2008) YĊǨ+8

�U:ǊȺ)VU�ƨĞɤƦĸPj^o=Š-UƨƢȩŘ=@đ DLPFC "̶�-U':

"ĸĜ)V8�U (Hayama & Rugg, 2009) � 

� 'VS?':!Sͥʢ˧ɤ=ǳƨ<ŵ@˯MSV<!R2N??ͥǹɵʄ= %U Ö

DLPFC?́Ȱ@ RͥAST= �8ȧMSVU˵͔˝ȧ=̶̚+2Ȱý9�U:ʳ�SVU�

ďäɤ< CWST :ʅ̵―ǜŒnw�×�˵͔̜˒ǫ? fMRI ˧ȺY˒R2 Banich et al. 

(2000) @ͥ�.V?˵͔9N Ö DLPFC ͑Ķ"́Ȱ+2':!Sͥ'VS?͑Ķ"˵͔

=̶XUɋƜͣˆJ2@ʅ̵ɤ<¾ʯͤ=̶XS.ͥnw�×�˵͔= %UŽȷƹñ=

̶�+8�U':Yɺ+2�)S=ͥɃˠ-UƦĸ?ƐƊ=̶XS.ͥDLPFC ?Ȱý"

CWST:ˆ―ɊÁnw�×�˵͔9NKSVU':NĸĜ)V8 TͥŘĴɢ̠ư¯= 

%Uđõ̦ DLPFC? oxy-HbɀƆĿÿ?ļù" RAST= %UŽȷƹñYĊǨ-UǂȔ=

<T�U:ʳ�SVU� 

� task-switching=@ AͥCC: DLPFC? Ǡ"̶XT õͥʴ@˵͔?ǟ+�˝ʛ?èɒ=ͥ

Ɣʴ@˵͔ptwRTNȰý+8�Uɐ˒?óȿ!S?Žȷ?ˤȳ=̶̚+8�U:)V

U (Hyafil, Summerfield, & Koechlin, 2009) �J2ͥtask-switching?˝ʛ"ęJVU CWST

9@�̦õ͒͑Ķ"̶XU':"ĸĜ)V8�U (Derrfuss, Brass, Neumann, & Von Cramon, 

2005) �'?':!S ǹͥɵʄ9ɖ�2 RAST= %UȶĔǽ¹̜˒ǫ? Ö DLPFC?Ȱ

ý@ͥŽȷƹñĉC task-switchingYĊǨ+8�U:Ǌş)VU� 

� ˵͔ǽ¹̵=ǳƨŵ@KSV<!R2"ͥȶĔǽ¹RT¢ʇǽ¹=8 ÖƔ̦ͥõ̦

DLPFC PƔ̦ VLPFC = %U oxy-Hb ɀƆ"ļù+2�¢ʇǽ¹@ͥóȿ?ƨĞɤ<Ʀ

ĸF?\epn:̞ýĊƠY˝ȧ-U˵͔9�U�Ŵ VLPFC ͑Ķ@ͥƨĞɤƦĸP̲Ƕ

˩Ư?æɔ=̶XU':"ĸĜ)V8 T (Blumenfeld & Ranganath, 2007; Raposo, Han, & 

Dobbins, 2009) ¢ͥʇǽ¹= %UŴ VLPFC͑Ķ?Ȱý@'VS?˯ɲèɒ̟ʁYĊǨ+

2:ǊȺ)VU� 

� ¶�RT RͥAST"ŘĴɢ̠ư¯?ŽȷƹñYˬÉ+�U˵͔9�U': NͥIRS˧Ⱥ=

RTŽȷƹñ=̶�-U DLPFC?Ȱý?ˬÉ"Đʻ9�U':"ɺģ)V2�  
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ʍ 3ʈ� RASTYɖ�2ŘĴɢ̠à?Žȷƹñ?ˬÉ (ɵʄ 2) 
 
ʍ 1ʓ� ǠȬ 
1. ř͙Ąøʴ 
� ªõ=ǯ͉ĉCͥĎ͒=RU˳ǥYč%ͥĖƨYƘ2ŘĴɢ̠à 14ė (Ŋà 7ėͥɘà
7ėͮžĳſ͢ 8.9±2.0Ȟͮſ͢ż 6-12Ȟ) ĉCɵʄ 1?ř͙Ąøʴ9�UŘĴɢ̠ư¯
12ėYŠ˼:+2�ř͙Ąøʴ@âĢđï#9�R2�řǡ=�2R8@¯̵ʧĔɾŔɵ
ʄɾÓɒŎĢ»?Ʒ˯ (Ʒ˯ɜĒ ʏ 25-145) Yč%2�ř͙řǡõ=ͥř͙ĄøʴĉC
0?Î˺ʴ=Ď͒ĉCʚ͉�9ř͙?åŝ=S�8˳ǥY˒�ͥĖƨYƘ2� 
 
2. ˵͔:řǡƴʥ# 
� ˵͔=@ͥɵʄ 1:Ėȓ? RASTYɖ�2ͥóȿ@ĊƠ"�UJ9ǱŃ 1000msecě
ɺ+ͥóȿ̵̵—@ 1000msec:+2�˵͔řǡõ=˵͔9ɖ�2 4ʂ͗?ýɊ?ėõ
:Ń#)=S�8ţ>ͥýɊ=̶-Uɲ˸"�U!;�!?ɷ˯Y˒R2�0?ʡȂͥ

Ĉù+2àâĢ"ýɊ?ėõĉCŃ#)=S�8Ȝ+AĨʐ-U':"9#2�ʫʲ˭

˒ĉCͥǘɺͥĊƠ=̶+8@ͥɵʄ 1=Ȼ,2� 
 
3. NIRS˧Ⱥ 
� ɵʄ 1=Ȼ,2� 
 
4. êǿ 
4-1) ˒ýưʭ 
� ɵʄ 1?ǂȔ=ù�ͥȶĔǽ¹:¢ʇǽ¹:?̵?ȜĊƠǫĊƠǫ̵?ŵêYnw�
×�Žȷ:+8ʑé+2�< ͥnw�×�Žȷ̬"Ȝ?ǚ9�R2ǫ=ͥnw�×�

Žȷ"ɔ,2:íǞ-U� 
4-2) ʾˑ˒ýƪĊƠ  
� ɵʄ 1=Ȼ,2� 
4-3) ʢ˧èɒ 
� ˵͔ǽ¹ (¢ʇǽ¹ͥȶĔǽ¹) Y˗͙ʴåĩő:+ͥʰ (ư¯ʰͥťàʰ) Y˗͙ʴ̵
ĩő:+2 1 ˝ĩêǙêǿY˒R2�nw�×�Žȷ=S�8@ͥt ȍŘYɖ�8ȣ̎+
2�êǿ=@ SPSS 21.0Yɖ�2� 
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ʍ 2ʓ� ʡȂ 
1. ˒ýưʭ 
� ŘĴɢ̠àĉCŘĴɢ̠ư¯?˒ýưʭY Table 2.3.2-1=ɺ+2�ȜĊƠǫĊƠǫ̵=
 �8@˵͔ǽ¹?£ûȂ (F(1,24) = 4.627, p < .05) ĉCͥʰ:˵͔ǽ¹?®¬Äɖ"ǳ
ƨ9�R2 (F(1,24) = 4.013, p < .05) �ǳƨŵ@KSV<!R2N??ͥ ˵͔ǽ¹:N
=ͥŘĴɢ̠à:ȣ̎+8ŘĴɢ̠ư¯9ĊƠǫ̵"ɳʬ+2�ĿýÌǚ=S�8N˵͔

ǽ¹?£ûȂ (F (1,24) = 10.889, p < .01) ĉC®¬Äɖ"ǳƨ9�R2 (F(1,24) = 4.903, 
p < .05) �ŘĴɢ̠ư¯= �8@ͥ¢ʇǽ¹RTNȶĔǽ¹?ĿýÌǚ"ǳƨ=Ń#!
R2 (p < .01) �ˠş9@ͥ ˵͔ǽ¹:N=ŘĴɢ̠ư¯:ȣ̎+8ŘĴɢ̠à=8ͥ
ĿýÌǚ"ļù+2�Ȝʐɏ=̶+8@ͥ£ûȂͥ®¬Äɖ:N=ǳƨŵ@˯MSV<!

R2� 
� nw�×�Žȷ=̶+8@ͥŘĴɢ̠ư¯9 11.4 ((33.3) msecͥŘĴɢ̠à9 12.7 ((
18.1) msec9�Tͥʰ̵9?ǳƨŵ@˯MSV<!R2 (Fig. 2.3.2-1) � 
  



42 
 

 
 
  


����
�  (N=12)


����
(N=14) p�

��������(msec) 347.97(35.86) 462.42(72.75) < .001
���� 0.14(0.04) 0.18(0.05) < .05
���(%) 85.93(13.09) 80.38(14.74) .343

��������(msec) 360.64(39.47) 473.83(72.99) < .001
���� 0.20(0.04) 0.19(0.05) .584
���(%) 86.01(11.66) 77.99(15.05) .163

����

�
��

Table 2.3.2-1 	�"���� !"����

()�#SD
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2. ʾˑ˒ýƪĊƠ 
� ŘĴɢ̠àĉCŘĴɢ̠ư¯? ˵͔̜˒ǫ? oxy-HbɀƆĿÿYFig. 2.3.2-2=ɺ+2�
R3 (đƔ̦ DLPFC) 9@˵͔ǽ¹?£ûȂ (F (1,21) = 6.403, p < .05) "ǳƨ9ͥL3 (Ŵ
Ɣ̦ DLPFC) = �8N˵͔ǽ¹?£ûȂ (F (1,22) = 8.260, p < .01) "ǳƨ9�R2"ͥ
ʰĉCǘɺǽ¹?£ûȂ ®ͥ¬Äɖ@ǳƨ9@<!R2�0?³? ROI9@ǳƨ<£ûȂ
ĉC®¬Äɖ@˯MSV<!R2�ˠş9@ͥŘĴɢ̠à9@¢ʇǽ¹RTNȶĔǽ¹9

oxy-HbɀƆĿÿ"Ń#!R2�¢ʇǽ¹̜˒ǫ9@ͥL3 (ŴƔ̦ DLPFC) = �8ŘĴ
ɢ̠ư¯:ȣ̎+8ŘĴɢ̠à9 oxy-Hb ɀƆĿÿ̬"ȸŦ+2�J2ͥŘĴɢ̠à= 
�8 ȶͥĔǽ¹̜˒ǫ= L2 (Ŵõ̦ VLPFC) P L4 (ŴƔ̦ VLPFC) ¢ͥʇǽ¹9@R4 (đ
Ɣ̦ VLPFC) ĉC L2 (Ŵõ̦ VLPFC) = �8 oxy-HbɀƆ?ļù"KSV2� 
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ʍ 3ʓ� ʳş 

1. ˒ýưʭ 

� RAST:Ėȓ?nw�×�˵͔Yɖ�2 Bryce et al. (2011) @ͥ5ȞàʰRTN 8Ȟà

ʰPư¯ʰ?ĊƠǫ̵"ǳƨ=ɳʬ+2':YĸĜ+2�J2ͥĖ,ĊƠY˝ȧ-U˭˒

"ʥA repeat trialsRTNĊƠ˝ȧ"ĿXU switch trialsF?ĊƠ̘Ɔ@RT̝A 'ͥ?

ÙĘ@ 11ȞàʰRTN 7Ȟàʰ9RTŃ#�':"ĸĜ)V8�U (Huizinga & Molen, 

2011) �'VS?':!S ſͥ͢=¼�ĊƠǫ̵?ɳʬ@ ŽͥȷƹñP̞ý̘Ɔ (Catale & 

Meulemans, 2009) ͥĊƠ̷Ò?˶ʓ?ɢ̠ɤĿÿYĊǨ+8�U':"ǊȺ)VU�

Szűcs et al. (2009) 9@ͥŘĴɢ̠ư¯:ŘĴɢ̠à? ʰ:N=��˄˭˒RTN�˄

˭˒?ĊƠǫ̵"ǳƨ=ǣAͥJ2ŘĴɢ̠à?ĊƠǫ̵@ŘĴɢ̠ư¯RTNǳƨ=ƈ

̲-U':ͥ5 Ȟ!S 8 ȞJ9?ŘĴɢ̠à:ŘĴɢ̠ư¯?Ȝʐɏ"ĖʁƆ9�U':

Yɺ+ͥ ʰ:N=�Ȝɷ<ĊƠYƹñ+ͥȜɷ<˒ýĊƠYÍ̛-U':"9#U':

"ǂǑ)V8�U�J2ͥŽȷƹñ0?N?@ 12 ȞʁƆJ9ɢ̠+ʥ%U':"ĸĜ)

V8�U (Jongen & Jonkman, 2008) �)S= tͥask switching?�U˵͔ưʭ"ŘĴɢ

̠ư¯:ĖʁƆ=̠-Uſ͢@ 12 Ȟ(W9�Tͥ“ſǶ:ư¯ǶYȣ̎+2ǫ=˵͔�

×�PĊƠ?ëǰ�=̶-Uhnw=ǳƨŵ"<A<U':"ɺ)V8�U (Anderson, 

2002; Davidson, Amso, Anderson, & Diamond, 2006) �ù�8ͥ12ȞǫɁ= �8Nͥ

ŘĴɢ̠ư¯:?˒ýưʭ?̡�@ĊƠǫ̵?K=ɐVͥȜʐɏ@ŘĴɢ̠ư¯:ĖȦȻ

9�R2':"ĸĜ)V8�U (Witt & Stevens, 2012) � 

� ¢ʇǽ¹9@ͥŘĴɢ̠ư¯:ȣ̎+8ŘĴɢ̠à= �8ĿýÌǚ"ļù+2�hy

×oƁàɖǁʥɤχƨ́¢˵͔9@ ĿͥýÌǚ@ù͢::N=ȸŦ+ 4ͥ0Ȟµ=ǱNť)

A<U':"ǂǑ)V8�U (ɬɗ�͚Ȗ�ùƲ�¢Ů�ȅć�ˊ̫, 2006) �CWST 9

@ͥ18Ȟ!S 33ȞJ9?ŘĴɢ̠ư¯?ĿýÌǚ@ˆĠė˭˒= �8ǱNȸŦ-U'

:"ɺ)V2 (Wang, Ding, & Kluget, 2014) �ŘĴɢ̠à=̶+8@  ͥ CWST9@Ŀý

Ìǚ?ɢ̠ɤĿÿ@ȍ˨)V8�<�N??ͥǚnw�×�˵͔= �8@ĊƠ̘Ɔ?ʦ

ǁ@ 9ȞʁƆ9ư¯:ĖȦȻ:<U':"ĸĜ)V8�U (Szűcs et al., 2007) �)S=ͥ

RAST:Ėȓ?nw�×�˵͔Yɖ�2ɵʄ= �8ĿýÌǚYȍ˨+8�Uɵʄ@KS

V<�N??ͥSchroeter et al. (2004) = �8ŘĴɢ̠ư¯RTNŘĴɢ̠à9˒ýư

ʭ?ASS#"Ń#�':"ǂǑ)V8 Tͥ'?ASS#?Ń#)"ʾȰý?ASS#

=NS<"U:̒G8�U�J2ͥgo/no-go˵͔̜˒ǫ?ĊƠǫ̵?ASS#?ɢ̠ɤĿ

ÿYȍ˨+2 van Belle, van Hulst, and Durston (2015) 9@  ͥ 6Ȟ!S 20Ȟ=!%8ͥ

ĊƠǫ̵?ASS#"ƣ̘=ȸŦ+ͥ'V@ʾɣ̂?Ɛƪɤ<ĿÿPɼʠȰý?Ŀÿ"̶

̚-U':"ĸĜ)V2�RR8ͥǹɵʄ= %UŘĴɢ̠à= %UĊƠǫ̵?ƈ̲P

ĿýÌǚ?ļŃ@ͥŘĴɢ̠à?ʾȗʻ"ɢ̠̖�9�U':YĊǨ+2N?9�U:ʳ

�SVU�ǹɵʄ9@ͥ6 Ȟ!S 12 ȞJ9?ťàYB:S?ʰ:+8ƶR8�U2Mͥ

RAST= %UĊƠ̘Ɔ?ʦǁ";?ſ͢9ư¯:ĖȦȻ=̠-U!=S�8ǥɷ=ȍ˨
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-U':"9#<!R2"ͥŘĴɢ̠ư¯:ťà9ĿýÌǚYȣ̎-U:ͥʰ̵ĉCǘɺ

ǽ¹̵=ǳƨŵ"KSV<!R2':!SͥͫȞ!S 12 Ȟà?ĊƠǫ̵?ASS#"ư
¯:ĖʁƆ9�U:ʳ�SVU�'?':!SͥRAST9@ĊƠ̘Ɔ?ʦǁ"ȣ̎ɤǣ�
ſ͢9ɔ,UĐʻƤ"�U:ǊȺ)VU�Szűcs et al. (2007) 9ɖ�SV2ǚnw�×�
˵͔@ͥóȿY�S.Sěɺ-U trial-by-trail9�UN??ͥǚ?Ń#)?�t±�fY
˝ȧ+8 Tͥǹɵʄ9ɖ�2 RAST:@ɝ<U˵͔˝ȧ"ęJVU�ƗR8ͥĊƠ̘Ɔ
?ʦǁ=˵͔Ŀǚͥɋ=óȿ?ʂ͗P˵͔Ȓư"}�a×��n?̡�=Ƒ͌Y��U'

:"ǊȺ)VU� 
� Ȝʐɏ=̶+8@ͥIkeda, Okuzumi, and Kokubun (2014) P Bryce et al. (2011) Ėȓ
=ŘĴɢ̠à:ŘĴɢ̠ư¯?̵=ǳƨŵ@KSV<!R2�Ikeda et al. (2012) = �
8Nͥ5 Ȟ!S 6 Ȟà9`�×ɏ"ǳƨ=͚Aͥ7 Ȟ¶�?ŘĴɢ̠à:ư¯:?̵=`
�×ɏ?ǳƨŵ"<�':Yɺ+2�RAST =͗½+2nw�×�˵͔9�U DN-CAS
˯ɲˬÉlnu�?χƨ?�¾ȍȆ�˖é?ñƙ (5Ȟ 0�ǲ!S 7Ȟ 11�ǲJ9) �Y
ɖ�2Macdonald, Beauchamp, Crigan, and Anderson (2014) 9@ͥ5Ȟ!S 6Ȟ9ǳ
ƨ=`�×ǚ"ȸŦ+ͥ7 Ȟ!S 8 Ȟ9`�×ǚ"ļù-U':Yɺ+ͥ7 Ȟ(W=Ûþ
<ĊƠ?ƹñ:µǰɤ<ĊƠ?ɔư"Đʻ=<U':Yɺģ+2�)S=ͥ5 Ȟ!S 6 Ȟ
à9@`�×F?ȥT#"Ŧ<�N??ͥ7 Ȟ!S 8 Ȟà9@ʋĔ-UĊƠ=̶̚-Uh
���ew:ƓS˂̊?`�×=RTƨ˸"Ę#P-�2Mͥ`�×ǚ"ļù-U:̒G

2�ǹɵʄ9@ͥſ͢(:?êǿY˒R8�<�2Mͥſ͢=RUȜʐɏ?Ŀÿ@ǥS!

=<S<!R2" Ȝͥʐɏ?ASS#"ŘĴɢ̠àʴ:N=ĖʁƆ9�U':!S RͥAST
= �8N 7Ȟ¶̸?ŘĴɢ̠à9@Žȷƹñȗʻ0?N?@ŘĴɢ̠ư¯:ĖʁƆ9�
R2':"ǊȺ)VU� 
� nw�×�Žȷ"ʰ̵9ǳƨ<ŵY˯M<!R2':=̶+8ͥŘĴɢ̠ư¯:ȣ̎+

8ŘĴɢ̠à?H�" óͥȿ?ɲˡɤƦĸ!S?ŽȷYč%P-�:-UĸĜ(Szűcs et al, 
2009) "�U�Ǡ RͥAST9@ǥɷ<nw�×�Žȷ"ɔ,<�:-UĸĜN�U (Ikeda 
et al, 2012) �ǹɵʄ?ʡȂ@ Ikeda et al.ͣ 2012ͤ=̑�N?9�TͥȶĔǽ¹= %U
ŽȷƹñF?˽ˉ?͚)@ͥ��˄˭˒YęLȶĔǽ¹?ĊƠǫ̵?ƈ̲!SˬÉ9#U

:ʳ�SV2� 
 
2. ʾˑ˒ýƪĊƠ 
� ɵʄ 19N̒G2R�=ͥŘĴɢ̠ư¯9@ͥȶĔǽ¹̜˒ǫ=@đõ̦YęM2 Ö
DLPFC = �8 oxy-Hb ɀƆ?ļùYˠş9#2�Adleman, Menon, Blasey, White, 
Warsofsky, Glover, and Reiss (2002) @ͥ12Ȟ!S 16Ȟ?ŘĴɢ̠à@ 18Ȟ!S 22Ȟ
?ŘĴɢ̠ư¯RTNͥŴ¢õ͒Ĩ?Ȱý"ǳƨ=Ń#Aͥ�Ǡ9 18Ȟ!S 22Ȟ?ŘĴ
ɢ̠ư¯@ 7 Ȟ!S 11 ȞJ9?ŘĴɢ̠àRTNõ͒ĨĉCŴ͍͍͒ͥ͒Ɣ͒͑ĶͥŴ
¢õ͒Ĩ= %UȰý"ǳƨ=Ń#Aͥɢ̠=¼�õ͍͒͒{tw�×e?Ȱý"ļù-
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U':Yɺģ+2�Žȷƹñ@ 5Ȟ!S 6Ȟ(W=ưɇ-U (Bryce et al., 2011; Jongen & 

Jonkman, 2008) "ͥnw�×�ŽȷPŽȷƹñ=̶XU DLPFCYęLõ͒͑Ķ?ɢ̠

@ư¯ǶJ9ʥA:��':YǂǑ-U':"9#U�ǹɵʄ9ͥđƔ̦ DLPFC:ŴƔ

̦ DLPFC = %U oxy-Hb ɀƆĿÿ=ǽ¹?£ûȂY˯M2':@'VS?ǂǑ=�˄

-UͰˠş=:;JUN?? ŘͥĴɢ̠à9@ȶĔǽ¹= �8Ŵ VLPFC? oxy-HbɀƆ

"ļù+2�CWST̜˒ǫ=@Ŵõ͒õ̦=8nw�×�Žȷ=̶̚-U oxy-HbɀƆ?

ļù"KSVͥŘĴɢ̠ư¯RTNŘĴɢ̠à9'VS?̦¾? oxy-Hb ɀƆļù"ǳƨ

=Ń#�':"ĸĜ)V2 (Schroeter et al., 2004) �ŘĴɢ̠à= �8@ ƨͥĞɤƦĸ

?\epnǫ=ŴVLPFC?́Ȱ"ư¯RTNŃ#�':"ĸĜ)V8�U (Paz-Alonso, 

Gallego, & Ghetti, 2013) �'?R�<ư¯:ťà?ȰƤÿ"ɔ,U͑Ķ?ŵɝ=̶+8ͥ

RAST̜˒=@˦˱YŐ±:+<�2M=ͥư¯= �8@Ŵõ͒õ̦9@<AͥL+W

đõ͒õ̦" RAST?Žȷƹñ=̶XUĐʻƤ"�U�'V=Š+8ͥŘĴɢ̠à= �

8@ͥRAST̜˒ǫ=˦˱YŐ±:+8�UĐʻƤ"�U':ͥ)S=ŘĴɢ̠ư¯:ȣ

̎+8Žȷƹñ=Ń#<˯ɲɤ˽ˉ"!!U':YĊǨ+2ʡȂͥŴõ͒õ̦= %U

oxy-HbɀƆ?ɪŠɤ<ļù"ɔ,2:ǊȺ)VU� 

� DLPFCP VLPFCYęL Öõ͒õ̦@  ͥ CWST¶ŀ?nw�×�˵͔ (Ç�Aͥˆ

�ɊÁnw�×�˵͔) ̜˒ǫ=ŃȰ+ 'ͥVS?͑Ķ"nw�×�˵͔= %UóȿÖ

͉PɃˠ-UƦĸ?ƐƊ=̶XS.ͥŽȷƹñ=̶XU':"ǂǑ)V8�U (Banich et 

al., 2000) �Žȷƹñ˵͔9���c×˵͔: go/no-go˵͔YʟKĔX/2˵͔̜˒ǫ9

@ 8ͥȞ!S 12ȞJ9?ŘĴɢ̠à:ŘĴɢ̠ư¯9@Žȷƹñǫ?ʾ?Ȱý͑Ķ"ɝ<

TͥŘĴɢ̠ư¯9@đ VLPFCP DLPFC=8Žȷƹñ=̶̚-ÚȰ"KSV2?=

Š+ ŘͥĴɢ̠à9@ŘĴɢ̠ư¯:@̔?ăɑ=8́Ȱ"˯MSV2�'?˝ĩ:+8ͥ

ŘĴɢ̠à= %U˯ɲh�w�×�?Ǹưɇ)"ŘĴɢ̠ư¯:Ė,èɒƐƊYɖ�2

õ͒õ̦͑Ķ?ïɖ"Ăê9<�':=̶̚-U':"ǂǑ)V8�U (Bunge, 

Dudukovic, Thomason, Vaidya, & Gabrieli, 2002) �task-switching˵͔= �8@ͥŘ

Ĵɢ̠ư¯9@˵͔̜˒=̶XU�×�?Ŕʲ=̶̚-U VLPFCP�×�?ëǰ�=̶

XU˙̅ʍ 1ș̞ý̫P¢õ͒ɥ̂"́Ȱ-U"ͥŘĴɢ̠à9@Ɣʴ@ŘĴɢ̠ư¯?

́Ȱ:͗½+2ȰýYɺ-N??ͥVLPFC @ŘĴɢ̠ư¯:@ɝ<UȰýYɺ-':"

ĸĜ)V8�U (Crone, Donohue, Honomichl, Wendelken, & Bunge, 2006) �'VS?

ɲ˞!SͥŘĴɢ̠à= �8@ RͥAST= %UŽȷƹñĉC task-switching=̶XU

èɒƐƊ"ŘĴɢ̠ư¯:ɝ<UĐʻƤ::N=ͥ'VS?èɒ=̶XU DLPFC P

VLPFCYęLõ͒õ̦͑Ķ"ɢ̠̖�9�U:ʳ�SVU� 

� ɵʄ 2?ʡȂ!SͥŘĴɢ̠à:ŘĴɢ̠ư¯?˒ýưʭ?ŵ@Žȷƹñ?ɢ̠ɤĿÿ

YĊǨ+8�U':"ɺģ)V2::N=ͥʾˑ˒ýƪĊƠ?́Ȱ}q×�?̡�@ͥŘ

Ĵɢ̠à?ŽȷƹñP0V=̶̚-Uõ͒õ̦͑Ķ?ɢ̠"ɢū̖�9�U2M9�U'

:"ɺģ)V2�Ȝʐɏ@ ʰ?̵9ǥS!<ŵY˯M<!R2':!Sͥǹɵʄ9Š˼
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:+2ſ͢ż?ŘĴɢ̠à= �8N RAST @̜˒"ȣ̎ɤŝǦ<˵͔9�U:˦�U�

�X/8ͥʾˑ˒ýƪĊƠ?ʡȂ!Sư¯:ťà?˦˱?Ő±YęM2èɒ̟ʁ?̡�"

ɺģ)VͥAD/HDàYŠ˼=+2ȍ˨?õǌ:<Uɲ˞"ƘSV2:ʳ�SVU� 
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ʍ 4ʈ� RASTYɖ�2 AD/HDà?Žȷƹñ?ˬÉ (ɵʄ 3) 
�  

ʍ 1ʓ� ǠȬ 

1. ř͙Ąøʴ 

� ªõ=ǯ͉ĉCĎ͒=RU˳ǥYč%ͥĖƨYƘ2ŘĴɢ̠à 14ė (Ŋà 7ėͥɘà 7

ėͮžĳſ͢ 8.93±1.98Ȟ) ͥāɡȗ̶=8 AD/HD?˫ǞYč%2à 11ė (Ŋà 3ėͥ

ɘà 8ėͮžĳſ͢ 9.45±1.63Ȟ) YŠ˼:+2 (Table 2.4.1-1) �ř͙Ąøʴ@âĢđï

#9�R2�ǬȡǴˎY+8�Uà=̶+8@ͥºˎǢ=ř͙Yřǡ+2�řǡ=�2R

8@¯̵ʧĔɾŔɵʄɾÓɒŎĢ»?Ʒ˯ (Ʒ˯ɜĒ ʏ 25-145) Yč%2�J2ͥÎ˺

ʴ= ADHD Rating Scale-IV (Dupaul, Power, Anastopoulos, & Reid, 1998ͮ¶�ͥ

ADHD-RS) ĉC Strengths and Difficulties Questionnaire (Goodman, Ford, Simmons, 

Gatward, & Meltzer, 2000ͮ¶�ͥSDQ) ?˩áYÈ͓+2� 

� ʰ̵?ɘŊȣ=̶+8, �«¥ȍŘY˒R2:'Wͥ2ʰ̵9?ǳƨŵ@KSV<!R

2�J2ͥtȍŘ?ʡȂͥʰ̵9?ſ͢?ǳƨ<ŵ@KSV<!R2� 

� ADHD-RSĉC SDQ?ƘɁ=S�8 tȍŘY˒R2:'WͥADHD-RS?�χƨ (p 

< .001) ͥŁý-˔ýƤ (p < .001) ͥʧƘɁ (p < .001) ͥSDQ?˒ɂ (p < .05) ͥŁý (p 

< .001)ͥƦʨ (p < .01) ͥ¸̵̶Ì (p < .001) ͥʧƘɁ (p < .001) "ŘĴɢ̠àʰRT

N AD/HDàʰ9ǳƨ=͚!R2 (Table 2.4.1-2) � 
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�
���
(N=14)

AD/HD�
(N=11) p�

8.93(1.98) 9.45 (1.63) .268

��  (��/��) 14(7/7) 11(3/8) .414
��� 2.93(2.43) 14.00(6.00) <.001

������ 1.14(1.51) 8.45(4.99) <.001
�
� 4.07(3.20) 22.45(9.02) <.001
�� 1.57(1.16) 2.91(1.92) <.05
�� 2.00(1.57) 5.64(2.73) <.001
�� 0.43(0.65) 3.36(2.62) <.01

���� 1.14(1.03) 3.55(1.69) <.001

	��� 6.86(2.14) 5.36(2.84) .147

�
� 5.14(2.93) 14.64(5.05) <.001

Table 2.4.1-2 �������ADHD���
�
���	�

ADHD  attention deficit hyperactivity disorder; ADHD-RS ADHD
Rating Scale-IV; SDQ Strengths and Difficulties Questionnaire "#�
!��

ADHD-RS

SDQ

��
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2. ˵͔:řǡƴʥ# 
� ɵʄ 2=Ȼ,2� 
 
3. NIRS˧Ⱥ 
� ɵʄ 1=Ȼ,2� 
 
4. êǿ 
4-1) ˒ýưʭ 
� ɵʄ 2=Ȼ,2� 
4-2) ʾˑ˒ýƪĊƠ  
� ɵʄ 1=Ȼ,2� 
4-3) ʢ˧èɒ 
� ɵʄ 2=Ȼ,2� 
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ʍ 2ʓ� ʡȂ 

1. ˒ýưʭ 

� AD/HDàʰĉCŘĴɢ̠àʰ?˒ýưʭYFig. 2.4.2-1!SFig. 2.4.2-4J9=ɺ+2�

ȜĊƠǫĊƠǫ̵9@ͥ˵͔ǽ¹= %U£ûȂ"ǳƨ9�R2" (F (1,23) =4.531, p 

< .05) ͥ®¬ÄɖĉC post hoc9@ǳƨŵ@˯MSV<!R2�ĿýÌǚĉCȜʐɏ=@

£ûȂ ®ͥ¬Äɖ:N=ǳƨŵ@KSV<!R2�ɣ ş= �8@ AͥD/HDà9@¢ʇͥ

ȶĔ?�.V?˵͔ǽ¹9NŘĴɢ̠àRTNĊƠǫ̵"PPƈ̲+ͥ¢ʇǽ¹RTȶĔ

ǽ¹9PPƈ̲+8�2�Ȝʐɏ=̶+8NͥĊƠǫ̵:Ėȓ=ͥŘĴɢ̠àRTN

AD/HD à9âÁɤ=¿!R2�ĿýÌǚ=̶+8@ͥŘĴɢ̠àRTN AD/HD à9â

Áɤ=Ń#!R2�J2ͥnw�×�Žȷ@ͥŘĴɢ̠à" 12.7 ((18.1) msecͥAD/HD

à" 21.3 ((40.4) msec9�R2�tȍŘ?ʡȂͥʰ̵9?nw�×�Žȷ?ǳƨ<̡�

@˯MSV<!R2� 
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Fig.	2.4.2-3	�
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Fig.	2.4.2-4
	�����AD/HD�����	
� $%"��	
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2. ʾˑ˒ýƪĊƠ 

� Fig. 2.4.2-5 =ŘĴɢ̠àĉC AD/HD à?˵͔̜˒ǫ?ʾˑ˒ýƪĊƠYɺ+2�R3 

(đƔ̦ DLPFCͮF (1,20) = 13.233, p < .01) ͥL2 (Ŵõ̦ VLPFCͮF (1,18) = 4.700, p 

< .05) ͥL3 (ŴƔ̦ DLPFCͮF (1,19) = 8.031, p < .05) = �8˵͔ǽ¹?ǳƨ<£ûȂ

"KSV2N??ͥʰ?£ûȂĉC®¬Äɖ@KSV<!R2�³?̦¾9@ǳƨ<£û

ȂĉC®¬Äɖ@˯MSV<!R2�ˠş9@ͥȶĔǽ¹̜˒ǫ= %U R2 (đõ̦

VLPFC) ͥR3 (đƔ̦ DLPFC) ͥR4 (đƔ̦ VLPFC) = �8ͥŘĴɢ̠à:ȣ̎+8

AD/HDà? oxy-HbɀƆĿÿ̬"Ń#!R2��Ǡ9ͥȶĔǽ¹̜˒ǫ?ŴƔ̦ VLPFC

= �8@ͥŘĴɢ̠àRTN AD/HDà9 oxy-HbɀƆ"ȸŦ+2� 
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ʍ 3ʓ� ʳş 

1. ˒ýưʭ 

� RAST= �8 7ͥȞ!S 12Ȟ?ŘĴɢ̠à:ŘĴɢ̠ư¯?Ȝʐɏ=ǳƨŵ@<�'

:"ĸĜ)V8 T (Ikeda et al., 2014) ͥɵʄ 2= �8NĖȓ?ʡȂYƘSV2��

Ǡ9ͥAD/HD à@ŘĴɢ̠à:ȣ̎+8ͥ��˄˭˒= %UȜʐɏ"ǳƨ=¿�:)

VU (Catale & Meulemans, 2009) �+!+<"S ĊͥƠǫ̵@ŘĴɢ̠àRTN AD/HD

à9ǳƨ=ƈ̲+2"ͥȜʐɏ=@ǳƨŵ"KSV<�':NĸĜ)V8�U (Albrecht 

et al., 2008) �Ƅ˷9N̒G2R�=ͥAD/HDàYŠ˼=nw�×�˵͔Yřǡ+2ɵ

ʄ?̵9ͥȜʐɏ?ŵɝ=S�8@ʡȂ"�˾+<��ǹɵʄ9NȜʐɏ=@ŘĴɢ̠à

: AD/HD à:?̵=ǳƨ<ŵY˯M<!R2�'?':@ͥAD/HD à=:R8Nǹɵ

ʄ9ɖ�2 RAST?̈́ǦƆ@�JT͚A<!R2':Yɺ+8�UͰ 

� ĊƠǫ̵= �8@ͥŘĴɢ̠à: AD/HD à:N=ͥȶĔǽ¹= �8ƈ̲"KSV

2�J2ͥʢ˧ɤ=ǳƨ<ŵ@˯M<!R2N??ͥAD/HD àʰ?ĊƠǫ̵@ŘĴɢ̠

àʰ=ȣG8ƈ̲+8�2�'V@ͥnw�×�˵͔Yɖ�2ɵʄ (e.g. Albrecht et al., 

2008) ?K<S. nͥw�×�ȓ˵͔Yɖ�2ɵʄ (e.g. Cao, Wang, Ren, Zhang, Cai, Tu, 

Shen, Dong, & Xia, 2013) ?ʡȂ:�˄-U�¢ʇ˭˒PÍ̛˭˒ (�˄˭˒) RTNŽ

ȷ˭˒ (��˄˭˒) = �8ͥŘĴɢ̠àRTN AD/HD à9ĊƠǫ̵"ƈ̲-U':

@ͥ˵͔=̶̚+2óȿÖ͉ (CWST ?ĹĔ9�VAͥ^�e?ˆĠė) Fχɨ+ͥN�

�Ǡ?˵͔=Ƀ̶̚<óȿÖ͉ (CWST ?ĹĔ9�VAͥˆą˱?˴K) F?Ûþ<ĊƠ

Yƹñ-U2M?ǫ̵?ƈ̲YƨĞ-U�ƗR8ͥ'?ĊƠǫ̵?ƈ̲@ AD/HD à9@

Žȷƹñ=̶XUèɒ̟ʁ=RTǫ̵"!!U':YĊǨ+8�U:ǊȺ)VU�˭˒(

:=ǣ):Ȝɷ)?�.V!?ĊƠƐƊ?̜˒Y˝ȧ)VUĹĔͥAD/HD à9@ĊƠǠ

ɛ?ëǰ�=̀Ŝ"�U':"ĸĜ)V8�U" (Vallesi et al. , 2013) ĊͥƠǫ̵?ƈ̲

@ȶĔǽ¹9ɔ,2':!SNͥŽȷƹñ�â=ù�8ͥ˵͔Ŀǚ"Ƒ͌Y��2:Ǌş

)VU�Rauch, Gold, and Schmitt (2012) @ͥgo/no-go˵͔Yɖ�8ͥŽȷƹñY˝ȧ

)V<�Ɍȫ9? task-switching?�Uǽ¹9@`�×ɏ"ǔĦ+2" ŽͥȷƹñY˝ȧ

-UɌȫ9@ǔĦ"KSV.ͥAD/HDà?Žȷƹñ�â: task-switching"ɪ¬=Ƒ͌

Y��U':YĸĜ+2�ǹɵʄ?ȶĔǽ¹@Žȷƹñ: task-switchingY˝ȧ-U˵͔

ǽ¹9�U�'?':!Sͥǹɵʄ9ɖ�2ȶĔǽ¹= �8NͥŽȷƹñ:

task-switching "ɪ¬=Äɖ+2':=RR8ͥĊƠǫ̵?ƈ̲=˃R2:ʳ�SVU�

)S=ͥAD/HD à@ͥnw�×�˵͔?K<S.³?Žȷƹñ˵͔= �8NͥâÁɤ

<ĊƠǫ̵"ŘĴɢ̠à:ȣ̎+8ƈ̲+ͥAD/HD à= %UâÁɤ<ĊƠ̘Ɔ?ʪƬ

)@ͥAD/HD à?ĊƠnq^�"ͥʪƬ9�Tͥ�Ȝɷ<ĊƠ9�U'::+8ǂǑ)

V8�U (Salum, Sergeant, Sonuga-Barke, Vandekerckhove, Gadelha, Pan, Moriyama, 

Graeff-Martins, de Alvarenga, do Rosário, Manfro, Polanczyk, & Rohde, 2014) �

AD/HDà@ͥĝĬ?Ʀĸ?ˍʃ?�Ăê)=ù� (Salum et al., 2014) ̞ͥýĊƠ?©
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ǶPř˒=�â"�U:)VU (Sergeant & van der Meere, 1990) �'VS?':!Sͥ
RAST = %U AD/HD à?âÁɤ<ĊƠ̘Ɔ?ʪƬ)@ͥŽȷƹñèɒ?ǫ̵"ƈ̲+
23%9@<AͥƦĸ?áøPÎǁPéø=!!Uǫ̵"ƈ̲+2ĐʻƤ"ǂǑ9#U�

AD/HD à= %UĊƠǫ̵?ASS#PĿýÌǚ?Ń#)@ͥnw�×�˵͔¶ŀ?Ċ
Ơƹñ˵͔9NŁAĸĜ)V8�U (e.g. Berwid, Curko Kera, Marks, Santra, Bender, 
& Halperin, 2005; Johnson et al., 2007) �ǹɵʄ= �8@ͥŘĴɢ̠à:ȣ̎+8
AD/HD à9Ð¯å9?ĊƠǫ̵?ASS#Yɺ-ĿýÌǚ=ʢ˧ɤ=ǳƨ<ŵY˯M<
!R2"̜ͥ˒"ȣ̎ɤŝǦ< RAST= �8NͥÐ¯å= %UĊƠǫ̵?ASS#?
Ń#):�� AD/HDà?ɋƜ@�ŘʁƆɺ)V2:ʳ�SVUͰ� 
� ʰ̵<SC=˵͔ǽ¹̵=ǳƨŵ@˯MSV<!R2Ɂ=S�8ͥv×q?Ȝ˟ƤPʎ

êǙƤ=!!XUȍŘø?ĥ͔N�R2:ʳ�SVU"ͥÞ=N̒G2R�=̈́ǦƆ@)

H;͚A<�N??ĊƠǫ̵@ȶĔǽ¹= �8ƈ̲-U':"ɷ˯9#2�J2ʢ˧ɤ

=ǳƨ<ŵ@<�N??ͥ ʰ:N=nw�×�Žȷ0?N?@KSV8 Tͥɵʄ 29
N̒G2R�=  ͥ RAST= %UĊƠǫ̵"Žȷƹñ?ǂȔ:<U':Yɺģ-UN?:
ʳ�SVU� 

 
2. ʾˑ˒ýƪĊƠ 
� RAST̜˒ǫ?ʾˑ˒ýƪĊƠ=S�8@ Šͥ˼:+2ROI?�4R3 (đƔ̦DLPFC) ͥ
L2 (Ŵõ̦ VLPFC) ͥL3 (ŴƔ̦ DLPFC) ?0V1V= %U˵͔ǽ¹=ǳƨ<£ûȂ
"ƘSV2�h ?£ûȂ RC®¬Äɖ=@ǳƨ<ŵ@˯MSV<!R2Ͱ'?':=̶+

8ͥAD/HD àʰͥ˂̳n�ew��ɟàʰͥŘĴɢ̠àʰ? 3 ʰYŠ˼=̔nw�×�
˵͔Yřǡ+2ǫ AͥD/HDàʰ@ŘĴɢ̠àʰRTNŃ#<ˆ!SǜŒF?Žȷ"ɔ,ͥ
�χƨ?ƆĔ�:đ DLPFC ? oxy-Hb ɀƆĿÿ̬?ļù"˽?ɪ̶Yɺ+2':"ĸĜ
)V8�U (Yasumura et al., 2014) �YasumuraS@ DͥLPFC= %UʾȰý?¿�"
AD/HD?ɟɌ=̶XU':Yɺģ+2��Ǡ9ͥXiao et al. (2012) @ 8ͥȞ!S 14ȞJ
9? IQ Y�t±�f)/2 AD/HD à͚ͥȗʻ˂̳ɟàʰͥŘĴɢ̠àʰ? 3 ʰYȣ̎
+ͥnw�×�˵͔= %U˒ýưʭĉCõ͒õ̦? oxy-Hb ɀƆĿÿ:N=ǳƨ<ŵ"
KSV<!R2':YĸĜ+2�6Ȟ!S 11ȞJ9? AD/HDàĉCŘĴɢ̠àYŠ˼:
+2ɵʄ (Cao et al., 2013) 9@ͥsimon˵͔:ʅ̵nw�×�˵͔YʟKĔX/2˵͔
Yɖ�ͥAD/HD à9@ 6 Ȟ!S 8 ȞJ9?̵=Žȷh�w�×�?ɢ̠"KSVU"ͥ
ŘĴɢ̠à9@ 9Ȟ!S 11Ȟ?̵?K=ɔ,U':Yɺ+2�ERPưê=@ſ͢Pʰ̵
9?ǳƨ<ŵ"KSV.ͥAD/HD à?h���ew�zq��f"ŘĴɢ̠à:ĖʁƆ
9�U':Yɺģ+2�CWST̜˒ǫ9@�̦ DLPFC= %U AD/HDà? oxy-Hbɀ
ƆĿÿ@ŘĴɢ̠à:ȣ̎+8ǳƨ=ť)A 'ͥVS?̦¾"nw�×�ŽȷYƾ�':ͥ

)S=ͥnw�×�˵͔=RR8 AD/HD à?õ͒õ̦ȗʻYˬÉ-U':"9#U:ĸ
Ĝ+2 (Negoro et al., 2010) �ǹɵʄ?ʡȂ@ͥ'VS?ɲ˞=�˄+2:ʳ�SVͥ
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CWST Y¢Ɲ:+2nw�×�˵͔P0?³?ŽȷƹñYȧMU˵͔:Ėȓ=ͥDLPFC

?́ȰʁƆ" AD/HDà:ŘĴɢ̠à:?ŵɝYɺ-N?:ʳ�SVUͰ 

� J2ͥ task-switch ǽ¹?´�YęM˵͔Ŀǚ?Ƒ͌NǂǑ)V8�UͰCao et al. 

(2013) 9@ �ͥ˄˭˒:��˄˭˒"ȶİ-UȶĔǽ¹YÆɖ+2" �ͥƆ=ěɺ)VU

óȿ@�S:+ͥ�Ǡ9ͥNegoro et al. (2010) 9@ item-card (1ȁ?ʚ= 100Ð?óȿ

Yěɺ) =RR8˵͔Yřǡ+8�U�õʴ9@ͥ�S?˭˒=Š-UĊƠǫ̵ĉCͥĿ

ýÌǚYʑé-U':"9#U?=Š+ͥitem-card 9ěɺ+2ĹĔͥ˵͔âÁ=!!R

2ǫ̵:`�×ǚYʑé-U':@9#U"ͥ`�×Ɣ?ĊƠǫ̵?ĿÿPĿýÌǚYˬ

É-U':"9#<��nw�×�˵͔@ óͥȿ?ǁS 2S?Ö͉ (^�e?ˆ:ǜŒ) ?

�4?Ûþ<Ö͉ (ǜŒ) !S?Žȷ?ƹñ=ù�ͥĝ̐?óȿ!S?Žȷ?ƹñ̤ͥƼ

ɤχƨY˝ȧ-U˵͔9�U:ʳ�SVU�'VS?ɵʄ9nw�×�Žȷʻø:õ͒õ

̦Ȱý?ʡȂ"�˄+<�˝ĩ:+8ͥ˵͔?Ȓư˝ʛ ('?ĹĔͥ�Ɔ=ěɺ-Uóȿ

ǚ?̡�) "Ƒ͌Y��8�U:ʳ�SVU�CWSTĖȓ=ͥRAST= �8Nͥ˵͔Ŀ

ǚ (˵͔ƐƊͥóȿͥĊƠƐƊ<;) "˒ýưʭĉCõ͒õ̦Ȱý=Ƒ͌Y��U':"

ǊȺ)Vͥɵʄ 2J9?ŘĴɢ̠ư¯<SC=ŘĴɢ̠à?ȍ˨9N'VYǓǁ-UʡȂ

"ƘSV2� 

� Ėȓ=ͥʢ˧ɤ=ǳƨ<ŵ@ƘSV<!R2N??ͥˠş9@ AD/HD àʰ9@ͥȶĔ

ǽ¹̜˒ǫ=đƔ̦ DLPFC đͥõ̦ĉC đͥƔ̦ VLPFC? oxy-HbɀƆĿÿ̬"ŘĴɢ

̠àʰRTNŃ#!R2�¢ʇǽ¹̜˒ǫ9@ͥđõ̦ĉCͥđƔ̦ VLPFC= �8ͥ

ŘĴɢ̠àʰRTN AD/HD àʰ9 oxy-Hb ɀƆĿÿ̬"Ń#!R2�Þ˒ɵʄ= �8

Nͥ˛ĔŽȷ˵͔̜˒ǫ=ʰ̵9?˒ýưʭ?ǳƨ<ŵ@KSV.ͥŘĴɢ̠à9@Ŵ

DLPFC= �8 oxy-HbɀƆ?ȸŦ"KSV2" AͥD/HDà9@'?ÙĘ"KSV<!

R2':!SͥAD/HD à?ʾȰý@ŘĴɢ̠à:ɝ<U':"ǂǑ)V8�U 

(Nakashima, Matsuo, Hashimoto, Nakano, Fujii, Matsushige, Egashira, Matsubara, 

Nishida, Ichiyama, Sugiyama, & Matanabe, 2014) �J2 AͥD/HDà:ŘĴɢ̠à9@ͥ

ř˒ȗʻPχƨ?Îǁ=̶XUʾȰý"ɝ<U':"ǂǑ)V8�U  (Wang et al., 

2013) �ɵʄ 2= �8 ŘͥĴɢ̠à9@nw�×�ŽȷP task-switching=̶XU̦¾

"Ŵ VLPFC9�U':"ɺģ)Vͥ'VS?̦¾@ŘĴɢ̠ư¯?Žȷƹñ=̶�-U

̦¾:@ɝ<U̦¾9�U':Y̒G2�AD/HD à= �8@ͥȶĔǽ¹̜˒ǫ=Ŵõ

̦ VLPFC =ù�ͥđõ̦ĉCͥđƔ̦ VLPFC 9? oxy-Hb ɀƆ?ļùYˠş+2�˒

ýưʭ= �8Nͥʰ̵9?ǳƨŵ"<!R2':!SͥAD/HD à9@ RAST = %U

Žȷƹñ=µǰɤ=đ VLPFCN̶�+8�UĐʻƤ"�U:ʳ�SVU�'?':@ͥ

AD/HD à= %UŽȷƹñ?èɒ=@ŘĴɢ̠à"ɖ�<�µǰɤ<èɒʠ̈Yɖ�8

�U':Yɺģ+8�UͰ 

� J2ͥ¢ʇǽ¹̜˒ǫ=ͥŘĴɢ̠à:ȣ̎+8 AD/HD à9@đõ̦ĉCͥđƔ̦

VLPFC= �8 oxy-HbɀƆ?ļù̬"ť)!R2�̌ ſ? AD/HDư¯9@ˠˡɤɋƜ
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?ȍé=̶XU VLPFC ?Ȱý���"ŘĴɢ̠ư¯RTN¿�':"ĸĜ)V8 T 

(Schulz, Newcorn, Fan, Tang, & Halperin, 2005) ͥ¢ʇǽ¹= %U AD/HDà?ʾˑ

˒ýƪ}q×�@'?R�<Þ˒ɵʄ= %UǂǑ=̶̚-UʡȂ9�U:ʳ�SVU�

˒ýưʭ=ʰ̵9?ǳƨŵ"<�':!Sͥ¢ʇǽ¹?˵͔̜˒= �8N AD/HD à9

@̶�-U̦¾"ŘĴɢ̠à:@ɝ<U':"ǊȺ)VU� 

� '?R�<ŘĴɢ̠à: AD/HDà?Žȷƹñ=̶XU̦¾?ɪ̡@  ͥ RAST?ȶĔǽ

¹̜˒ǫ?ŴƔ̦ VLPFC ?Ȱý¿�<SC=ͥđõ̦ĉCƔ̦ VLPFC ?Ȱýļù"

AD/HD?¢̵˖ɐĴ=ɪƏ-U|^b�×c×ǂȔ?B:S:<T�U:Ǌş9#U�  
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ʍ 5ʈ� ʍ 2̦?J:M 
� ʍ 2̦9@ RͥASTYɖ�8 task-switchingǽ¹Y´�-U':YęM ŘͥĴɢ̠ư¯ͥ

ŘĴɢ̠àͥ0+8 AD/HD àYŠ˼=ͥ˒ýưʭ:ʾˑ˒ýƪĊƠ!SŽȷƹñȗʻY

ȍ˨+2�ŘĴɢ̠ư¯ĉCŘĴɢ̠à9@ͥ¢ʇǽ¹?ĊƠǫ̵RTNȶĔǽ¹?ĊƠ

ǫ̵"ƈ̲+ ȶͥĔǽ¹= %U task-switchingYęLŽȷƹñ=̶XU˯ɲɤ˽ˉ"͚

JU':"ɷ˯9#2�J2ͥŘĴɢ̠à9@ŘĴɢ̠ư¯RTNâÁɤ=ĊƠǫ̵"ƈ

̲+2':!SͥŽȷƹñĉC̞ýɢ̠"ɢ̠̖�9�U':"ɺģ)V2�'VS?'

:!S ǹͥɵʄ9ɖ�2 RAST?ĊƠǫ̵=RR8Žȷƹñ?ɢ̠ɤĿÿYˬÉ-U':

"9#U:ʳ�SVU��Ǡ9ͥCatale and Meulemans (2009) 9@ͥȜʐɏ=RR8

AD/HD à?ŽȷƹñYˬÉ-U':"9#U:ĸĜ)V8�U"ͥǹɵʄ9@Ȝʐɏ=

ʰ̵9?ǳƨŵ@˯MSV<!R2�Þ˒ɵʄ:ǹɵʄ9@˵͔Ŀǚ?̡�P¢ʇǽ¹?

óȿ?̡�"�R22M=ͥɝ<UʡȂ:<R2ĐʻƤ"ǂǑ9#U�+!+ͥ-G8?

ʰ= �8 ¢ͥʇǽ¹RTNȶĔǽ¹=8ĊƠǫ̵"ƈ̲+8�U':::N=  ͥ AD/HD

à@ŘĴɢ̠àRTNȶĔǽ¹9?ĊƠǫ̵"ƈ̲-UÙĘ@�R2�'VS?':!Sͥ

RAST= %UŽȷƹñ?ˬÉǂȔYȶĔǽ¹= %UĊƠǫ̵?ƈ̲!S˒�UĐʻƤ

"ɺģ)Vͥʍ 2̦Y̗+8ͥRAST"ŘĴɢ̠àʴĉC AD/HDà?ŽȷƹñYˬÉ-

U':"9#U':"ɺ)V2� 

� �X/8ʍ 2̦9@  ͥ task-switchingY˝ȧ-UȶĔǽ¹= �8 3ͥʰ:N=nw�

×�Žȷ"RTŃ#Aɔ,2':!Sͥtask-switching"nw�×�Žȷ=Ƒ͌YĉI-

':"ǥS!:<R2�ɋ=ͥAD/HDà@ task-switching˵͔̜˒ǫ?�×d�f��

�?ƌ) (Wu, Anderson, & Castiello, 2006) P˵͔ưʭ?¿) (Tamm, Menon, Ringel, 

& Reiss, 2004) NǂǑ)V8�U':!SͥĖſ͢?ŘĴɢ̠àRTN˵͔Ŀǚ?Ƒ͌Y

č%P-�:ʳ�SVU�'?Ɂ9ͥAD/HDà9@Žȷƹñ: task-switching"ɪ¬=

}�a×��n=Ƒ͌Y��2:ʳ�SV2� 

� NIRS ˧Ⱥ=RUʾˑ˒ýƪĊƠ!SK2Žȷƹñ=̶�-UʾȰý=S�8ͥŘĴɢ

̠ư¯9@ Ö DLPFC "ͥŘĴɢ̠à9@Ŵ DLPFC ĉC VLPFC ? oxy-HbɀƆ?Ŀ

ÿY˯M2Ͱ'?R�<̦¾̵?ɀƆĿÿ?ŵ@ ŘͥĴɢ̠à?ŽȷƹñP0V=̶̚-U

õ͒õ̦͑Ķ?ɢ̠"ɢū̖�9�U2M9�U':"ɺģ)V2�AD/HD à= �8

@ͥŽȷƹñ=đõ̦ĉCͥđƔ̦ VLPFC = �8 oxy-Hb ɀƆĿÿ̬?ļù"KSV

2�'VS?̦¾@ŘĴɢ̠à9@ oxy-HbɀƆĿÿ̬?Ŀÿ@ɪŠɤ=ť)AͥAD/HD

à"Žȷƹñ=µǰɤ<èɒʠ̈Yɖ�8�UĐʻƤ"ɺģ)V2Ͱ'?R�<ŘĴɢ̠

à: AD/HD à?Žȷƹñ=̶XU̦¾?ɪ̡@ͥ RAST ?ȶĔǽ¹̜˒ǫ?ŴƔ̦

VLPFC ?Ȱý¿�<SC=ͥđõ̦ĉCƔ̦ VLPFC ?Ȱýļù" AD/HD ?¢̵˖ɐ

Ĵ=ɪƏ-U|^b�×c×ǂȔ?B:S=<T�UĐʻƤ"ǂǑ9#2� 
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ʍ 3̦� ŀɤǘɺ" AD/HDà?Žȷƹñ=ĉI-Ƒ͌ 
 

ʍ 1ʈ� ɨɤ 
� ʍ 2̦= �8 RͥAST= task-switching˵͔?˝ʛYęM 0ͥ?˒ýưʭ:̜˒ǫ?

ʾˑ˒ýƪĊƠYȍ˨+2�0?ʡȂͥRAST"ŽȷƹñYˬÉ-U˵͔9�U':Yɷ

˯+2::N=ͥŽȷƹñ?ɢ̠:'V=̶�-Uʾ͑Ķ=S�8ɺ)VͥAD/HDà=

 %UŽȷƹñ:'V=̶�-Uʾ͑Ķ?ɋɝƤ=S�8Nɺģ"ƘSV2� 

� ʍ 3̦= �8@ͥʍ 2̦9ƘSV2ɲ˞YDJ�ͥRAST= %UŽȷƹñͥ0VY

ƾ�õ͒õ̦?ʾˑ˒ýƪĊƠ= SATYƨĭ+2ŀɤǘɺ";?R�<Ƒ͌YĉI-!

=S�8?ȍ˨Y˒��ù�8ͥAD/HDà?ˁƃɟɌ:Žȷƹñͥŀɤǘɺ:?̶̚=

S�8?ȍ˨Y˒��ąʙ<̞ýĊƠP go/no-go˵͔ͥχƨʦǁ˵͔ͥχƨ̧ê˵͔ͥχ

ƨɄɁÿ˵͔= �8@ AͥD/HDà ŘͥĴɢ̠à:N= SAT?̶Ì"ưʇ+<��Ǡ9ͥ

AD/HDà@;?˵͔= �8N, ŘĴɢ̠àRTN`�×ǚ"ŁA, ĊƠǫ̵Nƈ̲-

U':"ɺ)V8�U (Kalff et al., 2005) �J2ͥAD/HDà?ĊƠƐƊ@ͥ˔ýɤ<Ċ

Ơnq^� (ǣA �ͥȜɷ) RTNL+W ûͥȂɤ9@<�ĊƠnq^� (̝A �ͥȜɷ) 9

�U':"ɺ)V8�U (Swanson, Castellanos, Murias, Lahoste, & Kennedy, 1998) �

'?R�<ĊƠnq^�@ʍ 2̦ɵʄ 39ɺ)V2R�= AD/HDà= %UĊƠǫ̵?

ƈ̲=ĊǨ)V8�U:ʳ�SVUͰȜʐɏPĊƠǫ̵?ĿýÌǚ=@ǥS!<ŵ"˯M

SV<!R2"ͥŀɤǘɺ?Ƒ͌=RR8'VS?˒ýưʭ=NÂS!?Ƒ͌"ɔ,U'

:"©Ƨ9#UͰJ2ͥˁƃɟɌ:?̶̚Pŀɤǘɺ?Ƒ͌=S�8ǥS!=-U':@ͥ

AD/HDàʴF?ǘʸɤǓǏY˒��9ͥ;?R�<ǘɺY˒�':"ǵJ+�!=̶-

UɺģYƘSVUĐʻƤN�UͰAD/HDà?ˁƃɟɌ:nw�×�˵͔ưʭPʾȰý:

?̶̚NǂǑ (Yasumura et al., 2014) )V8�U�ǠͥɐǫɁ9 RAST?˒ýưʭPʾ

Ȱý:ˁƃɟɌ:?̶̚=S�8@ȍ˨)V8�<�� 

� ¶�RTͥʍ 3̦9@ŀɤǘɺ"Žȷƹñ=��UƑ͌YǥS!=-U':ͥAD/HD

à?ˁƃɟɌ:Žȷƹñͥŀɤǘɺ:?̶̚YǥS!=-U':Y̗+8ͥAD/HDà=

Š-UûȂɤ<ǘɺ=S�8?ɲ˞YƘU':Yɨɤ:-U� 

� ʍ 3̦@ɵʄ 4!Sɵʄ 79Ȓư)Vͥɵʄ 49@ŘĴɢ̠ư¯ͥɵʄ 59@ŘĴɢ̠

àʴͥɵʄ 6ĉCɵʄ 79@ŘĴɢ̠à: AD/HDàYŠ˼:-U�ɵʄ 49@ŘĴɢ̠

ư¯?Žȷƹñ:0V=̶XUʾȰý=ŀɤǘɺ"ĉI-Ƒ͌=S�8ȍ˨+ͥɵʄ 4?

ʡȂYč%ͥɵʄ 5=8ŘĴɢ̠à?Žȷƹñʻø:0V=̶XUʾȰý=ŀɤǘɺ"ĉ

I-Ƒ͌=S�8ȍ˨Y˒��ɵʄ 69@ͥɵʄ 59ƘSV2ŘĴɢ̠à?ʡȂYN:=

AD/HDà?0V:Yȣ̎-U':=RR8ͥAD/HDà?Žȷƹñ�â: SAT:?̶̚=

S�8ȍ˨-U�ɵʄ 79@ͥŽȷƹñ: SAT"ˁƃɟɌ:;?R�=̶̚-U?!=S

�8?ȍ˨Y˒��< ͥɵʄ 79@ͥɵʄ 1!Sɵʄ 6J9:@ɝ<Tͥ˵͔ǽ¹Y¢

ʇ˭˒ͥÍ̛˭˒ͥŽȷ˭˒?˧ 3˭˒:+8êǿY˒�':9ͥRAST?˵͔ǽ¹= 
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�8ɔ,UŽȷƹñYRTˮʝ=ȍ˨-U�J2ͥɵʄ 79@ɵʄ 4!Sɵʄ 6J99ɖ

�2ǣ)̪ˠǽ¹:Ȝɷ)̪ˠǽ¹=ù�ͥʍ 2̦9ɖ�2ͥǣ):Ȝɷ)? ǠY̪ˠ

-U¢ʇǘɺǽ¹?ʡȂNȣ̎ȍ˨=ù�U�'?':=RTͥř―?ɔȰPǘʸɐĹ=

 �8KSVU AD/HDà?ˁƃɟɌ:ͥř͙˵͔9�U RAST9ȧMSVUŽȷƹñ 

RCŀɤǘɺ?ǳɃ<SC=0?ûȂ:?̶̚Yɺ-::N=ͥûȂɤ<ǓǏF?ɺģ"

ƘSVU:ʳ�SVU� 

 

  



68 
 

ʍ 2ʈ� ŀɤǘɺ"ŘĴɢ̠ư¯?Žȷƹñ=ĉI-Ƒ͌ (ɵʄ 4)  
 
ʍ 1ʓ� ǠȬ 
1. ř͙Ąøʴ 
� ɵʄ 1:Ėȓ?ř͙Ąøʴ9�R2�ɵʄF?Ėƨƴʥ#@ɵʄ 1=Ȼ,2� 
 
2. ˵͔:řǡƴʥ# 
� ˵͔@ɵʄ 1=Ȼ,2 RASTYɖ�2(Fig. 3.2.1-1)�ǘɺǽ¹:+8Ȝɷ)̪ˠǽ¹
:ǣ)̪ˠǽ¹?˧ 2ǽ¹Y˪Ř+ͥ0V1V?ǽ¹=8}�°^�(Fig. 3.2.1-1 (c))
=ɺ+2�̚? TrialYřǡ+2�ē˵͔ǽ¹9@ͥǣ) (ýɊ?Ń#)YǣAʐ�8
A3)�) J2@Ȝɷ) (ýɊ?Ń#)YȜ+Aʐ�8A3)�) ?�.V!?ǘɺǜ
" 3000msecěɺ)V2��ǣA�:�Ȝɷ=�:��0V1V?ǘɺǽ¹9̪ˠ-G
#ĊƠ=S�8@̃Œ9ěɺ+2�0V1V?ǘɺǽ¹9@ͥ˵̴͔ɺõ= ”̵̡ͥ�8
NȒX<�?9 éͥǾU3%ǣA�q�Yƽ+8A3)� (ǣ)̪ˠǽ¹) ”J2@”ǣA
<A8ȒX<�?9ͥéǾU3%Ȝɷ=�q�Yƽ+8A3)� (Ȝɷ)̪ˠǽ¹) ”:
��Ď͒9?ǂɺY˒R2�ǘɺǽ¹Yřǡ-U͏ɜ@ř͙Ąøʴ(:?c_�q×|

��n:+2� 
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3. NIRS˧Ⱥ 

� ɵʄ 1=Ȼ,2� 

 

4. êǿ 

4-1) ˒ýưʭ 

� Ȝɷ)̪ˠǽ¹:ǣ)̪ˠǽ¹0V1V= �8ͥ¢ʇǽ¹:Í̛ǽ¹= %UȜĊƠ

ǫĊƠǫ̵ͥĿýÌǚͥȜʐɏͥnw�×�ŽȷYʑé+2� 

4-2) ʾˑ˒ýƪĊƠ 

� ɵʄ 1=Ȼ,2� 

4-3) ʢ˧èɒ 

� ȜĊƠǫ?ĊƠǫ̵ͥĿýÌǚͥȜʐɏͥnw�×�Žȷͥoxy-HbɀƆĿÿY˵͔

ǽ¹ (¢ʇǽ¹ͥȶĔǽ¹) ×ǘɺǽ¹ (Ȝɷ)̪ˠǽ¹ͥǣ)̪ˠǽ¹) ? 2˝ĩêǙ

êǿ=RR8ȣ̎+2�êǿ=@ SPSS21.00Yɖ�2� 
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ʍ 2ʓ� ʡȂ 
1. ˒ýưʭ 
� Fig. 3.2.2-2!S Fig. 3.2.2-5=˒ýưʭYɺ+2�ˠş= �8@ͥȜɷ)̪ˠǽ¹=
8ȶĔǽ¹RTN¢ʇǽ¹?ĊƠǫ̵"ɳʬ+2� ˵͔ǽ¹:N=ͥȜɷ)̪ˠǽ¹R

TNǣ)̪ˠǽ¹=8ĊƠǫ̵"ɳʬ+2�ǣ)̪ˠǽ¹RTNȜɷ)̪ˠǽ¹=8ͥR

TȶĔǽ¹?ĊƠǫ̵"ƈ̲+2� ˵͔ǽ¹:N=ǣ)̪ˠǽ¹RTNȜɷ)̪ˠǽ¹

= �8Ȝʐɏ"͚!R2�ǣ)̪ˠǽ¹= �8¢ʇǽ¹RTNȶĔǽ¹?ĿýÌǚ"

Ń#!R2�ȶĔǽ¹= �8Ȝɷ)̪ˠǽ¹RTNǣ)̪ˠǽ¹?ĿýÌǚ"Ń#!R

2� 
� 2˝ĩêǙêǿ?ʡȂͥȜĊƠǫĊƠǫ̵?ǘɺǽ¹ (F (1,13) = 18.475, p < .01) ĉC
˵͔ǽ¹ (F (1,13) = 29.690, p < .001) ?£ûȂ"ǳƨ9�R2�ĿýÌǚ9@˵͔ǽ¹ 
(F (1,13) = 8.074, p < .05) ĉCǘɺǽ¹ (F (1,13) = 8.349, p < .05) ?£ûȂ"ǳƨ9�
R2�Ȝʐɏ= �8@ǘɺǽ¹ (F (1,13) = 13.058, p < .01) ?£ûȂ"ǳƨ9�R2�
ȜĊƠǫĊƠǫ̵ͥȜʐɏͥĿýÌǚ:N=ǳƨ<®¬Äɖ@˯MSV<!R2� 
� nw�×�Žȷ@ͥȜɷ)̪ˠǽ¹9 19.6 ((20.0) msecͥǣ)̪ˠǽ¹9 16.7  
((28.5) msec9�TͥtȍŘ?ʡȂͥǘɺǽ¹̵=ǳƨŵ@˯MSV<!R2� 
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2. ʾˑ˒ýƪĊƠ 

� Fig. 3.2.2-6 =ē˵͔ǽ¹= %U0V1V?ǘɺǽ¹̜˒ǫ?ʾˑ˒ýƪĊƠYɺ+

2�ˠş= �8@ L4 (ŴƔ̦ VLPFC) =8ͥ ˵͔ǽ¹:N=ǣ)̪ˠǽ¹:ȣ̎+

8Ȝɷ)̪ˠǽ¹̜˒ǫ? oxy-HbɀƆĿÿ"ļù+2�R1 (đõ̦ DLPFC) ĉC Lͥ2 (Ŵ

õ̦ VLPFC) 9@ ǣͥ)Y̪ˠ+2ĊƠY˝ȧ+2ȶĔǽ¹̜˒ǫ= oxy-HbɀƆ?ļù

"KSV2�Ȝɷ)̪ˠǽ¹= �8@ͥR2 (đõ̦ VLPFC) ͥR3 (đƔ̦ DLPFC) ͥ

R4 (đƔ̦ VLPFC) ͥL1 (Ŵõ̦ DLPFC) ͥL2 (Ŵõ̦ VLPFC) ͥL3 (Ŵõ̦ DLPFC) 

= �8 ȶͥĔǽ¹̜˒ǫ= oxy-HbɀƆ?ļù"KSV2�¢ʇǽ¹=̶+8@ Rͥ2 (đ

õ̦ DLPFC) ĉCͥL2 (Ŵõ̦ DLPFC) = �8ͥǣ)̪ˠǽ¹=8 oxy-HbɀƆ?ļ

ù"KSV2�Ȝɷ)̪ˠǽ¹9@ͥR4 (đƔ̦ DLPFC) ĉCͥL4 (ŴƔ̦ DLPFC) =

 �8ͥoxy-HbɀƆ"ļù+2� 

� 2˝ĩêǙêǿ?ʡȂ Lͥ4 (ŴƔ̦VLPFC) = �8ǘɺǽ¹?£ûȂ"ǳƨ9�T (F 

(1,13) = 6.642, p < .05) ͥ'?̦¾= �8@˵͔ǽ¹=RS.Ȝɷ)̪ˠ?ǘɺǽ¹9

oxy-HbɀƆĿÿ"Ń#!R2Ͱ˵͔ǽ¹?£ûȂͥĉC®¬Äɖ@ǳƨ9@<!R2�³

?̦¾9@ǳƨ<£ûȂĉC®¬Äɖ@˯MSV<!R2� 
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ʍ 3ʓ� ʳş 
1. ˒ýưʭ 
� ˵͔ǽ¹= %U¢ʇǽ¹:ȶĔǽ¹?�.V= �8Nͥǣ)Y̪ˠ+2ǘɺǽ¹�

= �8@ͥȜɷ)Y̪ˠ+2ǘɺǽ¹RTNĊƠǫ̵"ɳʬ+2�Ȝʐɏ= �8Nͥ

 ˵͔ǽ¹:N=ǣ)Y̪ˠ+2ǽ¹RTNȜɷ)Y̪ˠ+2―=ͥȜʐɏ"�Ǥ+2�

'VS?':!S Bͥand, Ridderinkhof, and van der Molen (2003) PUemura, Oya, and 
Uchiyama (2013) ?ɵʄĖȓ=ͥŘĴɢ̠ư¯9@ŽȷƹñĉC task-switching Y˝ȧ
-UȶĔǽ¹ͥąʙ<̞ýĊƠ:ƨĞɤƦĸF?\epnY˝ȧ-U¢ʇǽ¹:N=ŀɤ

<ǘɺ=Ơ,2ĊƠƐƊ?ř˒"Đʻ9�R2:ǊȺ)VU� 
� ǳƨŵ@ƘSV<!R2N??ͥȜɷ)Y̪ˠ+2ĊƠY˝ȧ+2―=ͥɵʄ 1Ėȓ=
ȶĔǽ¹= �8ĊƠǫ̵?ƈ̲"ˠş)V2�ŘĴɢ̠ư¯= �8 RAST?˵͔̈́Ǧ
Ɔ@�JT͚A<�':@ʍ 2̦ɵʄ 19NǂǑ+2"ͥǘɺǽ¹Y´ù+8NŃ#Ä́
ǦƆ"�Ǥ-U':@<!R2ʡȂͥʢ˧ɤ=ǳƨ<ŵ"ƘSVUʁƆ?Ƒ͌@<�N?

?ͥȜɷ)Y̪ˠ+2ǽ¹?ř˒=RTͥ˯ɲɤ˽ˉ@ɪŠɤ=͚A<R22M9�U:

ʳ�SVU�ȶĔǽ¹= %UĊƠǫ̵?ƈ̲@ͥ��˄˭˒=8ɔ,UŽȷƹñYĊǨ

+8�U:ʳ�SVU':!SNͥȜɷ)Y̪ˠ+2ǽ¹9@ͥǣ)̪ˠǽ¹RTNóȿ

ˬÉǫ̵"ƈ̲-U':=RR8ͥóȿ!S?Žȷ!S?Ƒ͌"Ń#A<R2:ǊȺ)V

U�ǣ)Y̪ˠ+2ĊƠY˝ȧ-U':=RR8ͥƹñ���"�Ǥ-U':"ĸĜ)V

8�U (Band et al., 2003) ��Ǡ9ͥCWST@ǜŒ?˴KYQRAT-U':9ͥŽȷ
̬"ȸŦ-U (Dunbar & MacLeod, 1984) :)V�U"ͥɵʄ 4= �8@ȶĔǽ¹:
¢ʇǽ¹̵?ĊƠǫ̵?̡�YĊǨ-Unw�×�Žȷ"Ȝɷ)̪ˠǽ¹?K9ɔ,2�

'V@RASTYɖ�2Þ˒ɵʄ (Ikeda et al., 2014; Bryce et al., 2011) :N��˄<ʡȂ
9�U�CWST@ǜŒ:ˆ:?̵?Žȷ9�U"ͥRAST@ɲˡɤ<Ń#):ƨĞɤ<Ń
#):?̵?Žȷ9�Tͥ'?ʡȂ@˵͔Ŀǚ"nw�×�ûȂ=Ƒ͌Y��2ĐʻƤ"

�U:ʳ�SVU� 
� nw�×�Žȷ̬= �8@ͥǘɺǽ¹̵9ʢ˧ɤ=ǳƨ<ŵ@˯MSV<!R2�'

?':!SͥŘĴɢ̠ư¯9@˵͔˽ˉ?Ń#)=̶XS.ͥŽȷƹñ?ř˒"Đʻ9�

U:ʳ�SVU� 
 
2. ʾˑ˒ýƪĊƠ  
� ɵʄ 1= �8ͥʢ˧ɤ=ǳƨ<ŵ9@<!R2N??ͥǘɺ"ǣ):Ȝɷ)?|��
n"¢ʇ<ǘɺǽ¹�9@ͥŘĴɢ̠ư¯? RAST = %U task-switching YęLŽȷ
ƹñ= Ö DLPFC ɋͥ=đõ̦ DLPFC?Ȱý"̶XU':Yɷ˯+2�'V=Š+8ͥ
ǣ):Ȝɷ)0V1VY̪ˠ-Uǘɺǽ¹Y˪Ř+2ʡȂ  ͥŴƔ̦ VLPFC= �8¢ʇͥ
ȶĔ?�.V?˵͔ǽ¹9N oxy-Hb ɀƆ?Ŀÿ̬"Ń#Aͥ:TX%ȶĔǽ¹RTN¢
ʇǽ¹̜˒ǫ? oxy-Hb ɀƆ?Ŀÿ̬"Ń#�ʡȂ:<R2�ɵʄ 1 = �8NͥŘĴɢ
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̠ư¯= �8¢ʇǽ¹= �8Ŵ VLPFC ͑Ķ?ȰƤÿ"˯MSVͥ'?͑Ķ"ƨĞɤ

ƦĸP̲Ƕ˩Ư?æɔ=̶XU(Blumenfeld & Ranganath, 2007; Raposo, Han, & Dobbins, 

2009)'::̶̚´%2ͰȜɷ)Y̪ˠ-Uǘɺǽ¹@Ŵ VLPFC "ƾ�'VS?ȗʻF?

˽ˉYRT͚M2ĐʻƤ"�U��X/8 NͥIRS9@ȺŘ9#<�ͥʹÖ ACC"̶�-

Uwt�°_�h�w�×�=RTͥ`�×ɏ"RT¿AͥĊƠǫ̵@RTƈ̲-U':

"ǂǑ)V8�U (Silton et al., 2010) ':!S Ȝͥɷ)̪ˠǽ¹= �8@ʹÖ ACC?

Ȱý"õ͒õ̦?ȰýY˙ŗ+8�2:NǊş)VU� 

� J2ͥʢ˧ɤ=ǳƨ<ŵ@˯MSV<!R2N??ͥȜɷ)̪ˠǽ¹9@ͥđõ̦

DLPFC = �8ȶĔǽ¹= %U oxy-Hb ɀƆ"¢ʇǽ¹RTNļù+2�đõ̦

DLPFC= �8@ͥǣ)̪ˠǽ¹= �8N oͥxy-HbɀƆ"�Ǥ+8 Tͥɝ<UĊƠ

ƐƊY˝ȧ+2―=N đͥDLFPC"ŽȷƹñĉC task-switching=̶XU:ǊȺ)VU�

)S=ͥȜɷ)̪ˠǽ¹= �8@ͥŴõ̦ĉCͥŴƔ̦ DLPFC= �8Nͥ¢ʇǽ¹

RTNȶĔǽ¹9 oxy-Hb ɀƆĿÿ"ļù+2�ǚŒnw�×�˵͔= �8Ȝɷ=Ĩʐ

-Uǽ¹:ǣAĨʐ-Uǽ¹̜˒ǫ?ʾȭY˧Ⱥ+2:'Wͥǣ)YÛÞ+2ǽ¹RTN

Ȝɷ)YÛÞ+2ǽ¹?Ǡ"Ȝ¢ʩ�= %U θưê"ǳƨ=ļù+2':!Sͥnw�
×�óȿYèɒ-UʾåȰý= �8ͥ˵͔ǂɺ=Ơ,2˯ɲǠɛ?̡�"ʾȰý=ĊǨ

)VU':"ɺģ)V2 (Takehara et al., 2007) �DLPFC@ǣ):ȜɷƤ?̵?|��

n?˶ǛYƾ� (Ivanoff, Branning, & Marois, 2008; van Veen, Krug, & Carter, 2008) ͥ

ɋ=Ŵ DLPFC@Žȷƹñ (MacDonald et al., 2000) P task-switching (Brass & von 

Cramon, 2004) =N̶̚-U':"ǂǑ)V8�U�ǹɵʄ?ʡȂ:'VS?Þ˒ɵʄ!

SͥȜɷƤY̪ˠ+2ĊƠƐƊ?ř˒=@Ŵ VLPFC: Ö DLPFC?Ȱý"̶̚+ͥǣ

)Y̪ˠ+2ĹĔ=@ͥ Öͥɋ=đ DLPFC"ǣ)?ʦǁP˶Ǜ=̶̚+8ȰƤÿ-U

:ʳ�SVU� 

� ¶�RTͥŘĴɢ̠ư¯?Žȷƹñ=@˵͔ǽ¹?˯ɲɤ˽ˉ?Ń#)=̶XS.ͥȜ

ɷ)J2@ͥǣ)?�.V!?ŀɤǘɺ=Ơ,2Ƒ͌"ɔ,U':ͥ:TX%ǣ)RTN

Ȝɷ)?ʦǁ=õ͒õ̦?ʂ�?ȗʻ"̶�-UĐʻƤ"ɺģ)V2Ͱ 
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ʍ 3ʈ� ŀɤǘɺ"ŘĴɢ̠à?Žȷƹñ=ĉI-Ƒ͌ (ɵʄ 5) 
 

ʍ 1ʓ� ǠȬ 

1. ř͙Ąøʴ 

� ªõ=ǯ͉ĉCĎ͒=RU˳ǥYč% ĖͥƨYƘ2đï#?ŘĴɢ̠ư¯ 14ė (ŊƤ 7

ė, ɘƤ 7ė; žĳſ͢ 25.4(3.3Ȟ; ſ͢ż 22-35Ȟ) ŘͥĴɢ̠à 14ė (Ŋà 7ė, ɘ

à 7ė; žĳſ͢ 8.9(2.0Ȟ; ſ͢ż 6-12Ȟ) YŠ˼=+2�řǡ=�2R8@¯̵ʧĔ

ɾŔɵʄɾÓɒŎĢ»?Ʒ˯ (Ʒ˯ɜĒʏ 25-145) Yč%2�ř͙řǡõ=ͥř͙Ąøʴ

ĉC0?Î˺ʴ=Ď͒ĉCʚ͉�=8ř͙?åŝ=S�8˳ǥY˒�ͥĖƨYƘ2� 

 

2. ˵͔:řǡƴʥ# 

� ɵʄ 4=Ȼ,2� 

 

3. NIRS˧Ⱥ 

� ɵʄ 1=Ȼ,2� 

 

4. êǿ 

4-1) ˒ýưʭ 

� ēǽ¹= %UȜĊƠǫĊƠǫ̵ͥĿýÌǚͥȜʐɏͥnw�×�ŽȷYêǿ?Š˼:

+2� 

4-2) ʾˑ˒ýƪĊƠ 

� ɵʄ 1=Ȼ,2� 

4-3) ʢ˧èɒ 

� ȜĊƠǫ?ĊƠǫ̵ͥĿýÌǚͥȜʐɏͥoxy-HbɀƆĿÿ=S�8ʰY˗͙ʴ̵˝

ĩ:+ͥ˵ ͔ǽ¹ (¢ʇǽ¹ ȶͥĔǽ¹) ×ǘɺǽ¹ (Ȝɷ)̪ˠǽ¹ ǣͥ)̪ˠǽ¹) ?

2˝ĩêǙêǿ=RR8ȣ̎+2�êǿ=@ SPSS21.00Yɖ�2�nw�×�Žȷ=S

�8@ͥʰY˗͙ʴ̵˝ĩ:+ͥǘɺǽ¹Y˝ĩ:+2 1˝ĩêǙêǿY˒R2� 
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ʍ 2ʓ� ʡȂ 
1. ˒ýưʭ 
� Fig. 3.3.2-1!S 3.3.2-4=ŘĴɢ̠àĉCŘĴɢ̠ư¯?˒ýưʭYɺ+2�ˠş= 
�8@ͥŘĴɢ̠ư¯:ȣ̎+8ŘĴɢ̠à?ĊƠǫ̵"˵͔ǽ¹ͥǘɺǽ¹=RS.ƈ

̲+8�2�J2ͥ˵͔ǽ¹=RS.ͥ�.V?ʰ9NȜɷ)̪ˠǽ¹RTNǣ)̪ˠǽ

¹?ĊƠǫ̵"ɳʬ+2�êǙêǿ?ʡȂ ĊͥƠǫ̵9@ ǘͥɺǽ¹ (F (1,26) = 17.458, p 
< .001) ĉC˵͔ǽ¹ (F (1,26) = 14.219, p <. 01) ?£ûȂ"ǳƨ9�R2"ͥ®¬Äɖ
@˯MSV<!R2� 
� Ȝʐɏ=̶+8@ͥˠş= �8@ͥŘĴɢ̠ư¯=8ͥ ˵͔ǽ¹:N=ǣ)̪ˠǽ

¹RTNȜɷ)̪ˠǽ¹= �8͚�Ȝʐɏ9�R2�ŘĴɢ̠à9@Ȝɷ)̪ˠǽ¹?

¢ʇǽ¹?Ȝʐɏ"ǱN͚!R2�êǙêǿ?ʡȂͥǘɺǽ¹?£ûȂ?Kǳƨ9�R2 
(F (1,26) = 8.557, p < .01) � 
� ĿýÌǚ=̶+8@ͥˠş= �8ͥŘĴɢ̠à=8 ˵͔ǽ¹:N=Ȝɷ)̪ˠǽ¹

:ȣ̎+8ǣ)̪ˠǽ¹=8ĿýÌǚ"ļù+2�ŘĴɢ̠ư¯9@ͥȶĔǽ¹= �8

?KȜɷ)̪ˠǽ¹RTNǣ)̪ˠǽ¹9ĿýÌǚ"Ń#!R2�J2ͥŘĴɢ̠à9@

Ȝɷ)̪ˠǽ¹=8ͥŘĴɢ̠ư¯9@ǣ)̪ˠǽ¹= �8ͥ¢ʇǽ¹:ȣ̎+8ȶĔ

ǽ¹?ĿýÌǚ"ļù+2�êǙêǿ?ʡȂͥ˵͔ǽ¹ (F (1,26) = 12.584, p < .01) ĉC
ǘɺǽ¹ (F (1,26) = 18.423, p < .001) ?£ûȂ"ǳƨ9�R2�ǳƨ<®¬Äɖ@˯M
SV<!R2� 
� nw�×�Žȷ@ͥŘĴɢ̠à= �8@ͥȜɷ)̪ˠǽ¹9 26.7 ((34.6) msecͥǣ
)̪ˠǽ¹9 3.6 ((33.3) msec9�R2�ŘĴɢ̠ư¯?ʡȂYÅ/2 2˝ĩêǙêǿ?
ʡȂͥǳƨ<˵͔ǽ¹?£ûȂĉC®¬Äɖ@KSV<!R2� 
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2. ʾˑ˒ýƪĊƠ 

� Fig. 3.3.2-5=ŘĴɢ̠àĉCŘĴɢ̠ư¯?˵͔̜˒ǫ? oxy-HbɀƆĿÿYɺ+2�

ˠş= �8@ͥŘĴɢ̠à9@ͥȜɷ)̪ˠǽ¹= �8 R1 (đõ̦ DLPFC) ĉC L2 

(Ŵõ̦ VLPFC) =8ͥ¢ʇǽ¹:ȣ̎+8ȶĔǽ¹9 oxy-Hb ɀƆ?ļù"KSV2�

ŘĴɢ̠à?ǣ)̪ˠǽ¹=9@ Rͥ1 (đõ̦ DLPFC) ĉC R3 (đƔ̦ DLPFC) = �

8¢ʇǽ¹RTNȶĔǽ¹9 oxy-HbɀƆ?ļù"KSV2�¢ʇǽ¹= �8@ Lͥ1 (Ŵ

õ̦DLPFC) =8ŘĴɢ̠à?oxy-HbɀƆ"ǣ)̪ˠǽ¹RTNȜɷ)̪ˠǽ¹9ļù

+2�ȶĔǽ¹9@ͥL3 (ŴƔ̦ DLPFC) =8ŘĴɢ̠à? oxy-HbɀƆ"ǣ)̪ˠǽ¹

RTNȜɷ)̪ˠǽ¹9ļù+2�êǙêǿ?ʡȂͥR1 (đõ̦ DLPFC) ͥR3 (đƔ̦

DLPFC) ͥL2 (Ŵõ̦ VLPFC) 9@˵͔ǽ¹= �8?Kǳƨ<£ûȂ"KSV2 (R1: 

F (1, 23) = 14.862, p < .01; R3: F (1, 22) = 4.757, p < .05; L2: F (1, 21) = 6.512, p < .05; 

L3: F (1, 21) = 10.640, p < .05) �L1 (Ŵõ̦ DLPFC) = �8@ͥʰ:ǘɺǽ¹?®¬

Äɖ" (F (1, 24) = 8.644, p < .01) ͥL3 (ŴƔ̦ DLPFC) 9@ͥ˵͔ǽ¹:ǘɺǽ¹?®

¬Äɖ"ǳƨ9�R2 (F (1, 21) = 12.257, p < .01) � 
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ʍ 3ʓ� ʳş 

1. ˒ýưʭ 

� ĊƠǫ̵=S�8@ ǳͥƨ<ŵ@ƘSV<!R2N??  ͥǘɺǽ¹ͥ˵ ͔ǽ¹:N=ͥ

ŘĴɢ̠à9@ŘĴɢ̠ư¯RTNĊƠǫ̵"ƈ̲+8�2�'?ʡȂ@ɵʄ 2 Ėȓ=ͥ

ǹɵʄ9Š˼:+2 12 Ȟ?ȡ̽9@ͥŘĴɢ̠ư¯:Ė���?̞ýɢ̠=˃R8�<

�ĐʻƤͥ<SC=ʾɥ̂?ɢ̠̖�?ȡ̽=�UĐʻƤYɺģ-UN?:ʳ�SVU�

J2ͥɵʄ 2:Ėȓ=ͥnw�×�Žȷ=Nǽ¹:ʰ?̵9ǥS!<ŵ@˯MSV<!R

2Ͱ³? RAST Yɖ�2ɵʄ= �8Nnw�×�Žȷ"éɐ+<!R2ɵʄ (Ikeda et 

al., 2014) :ͥŘĴɢ̠àʴ:N=nw�×�Žȷ?éɐ+2ɵʄ(Szűcs et al., 2009; 

Bryce et al., 2011) :"�TͥʡȂ"�˄+8�<��CWSTYęMͥɖ�SVUnw�

×�ȓ˵͔(:?˵͔Ŀǚ?̡�::N=ͥŀɤǘɺ?̡�NʡȂ=Ƒ͌Y��U�ĩ=

<R2:ǊȺ)VU� 

� �Ǡͥɵʄ 4:Ėȓ=ͥĊƠǫ̵:ĿýÌǚ::N=ͥȜʐɏ=S�8Nͥ˵͔ǽ¹=

RS.ǘɺǽ¹?£ûȂ@ǳƨ9�T ŀͥɤǘɺ?ûȂ"ǥS!9�R2�'?':!Sͥ

ŘĴɢ̠à= �8NŽȷƹñ@ŀɤǘɺ?Ƒ͌Yč%U':"ɺģ)V2Ͱąʙ<̞ý

ĊƠYȧMU pointing˵͔P moving dots˵͔= %U˒ýưʭ?Ŀÿ@ 6Ȟ!S 8Ȟ

9ɔ,ͥ8 Ȟ(W=@ŘĴɢ̠ư¯:ĖʁƆ?ĊƠY˒�':"Đʻ9�U':"ĸĜ)

V8�U (Rival, Olivier, & Ceyte, 2003) �Yeniad, Malda, Mesman, van IJzendoorn, 

Emmen, and Prevoo (2014) =RU:ͥȜɷƤ@˵͔Ɍȫ=Èœ-U':"ǂǑ)V8�

U�RAST (Bryce et al., 2011; Ikeda et al., 2012) P³?ƹñ˵͔ (e.g. go/no-go task; 

Mehnert, Akhrif, Telkemeyer, Rossi, Schmitz, Steinbrink, Wartenburger, Obrig, & 

Neufang, 2013) = �8ͥŘĴɢ̠à?Ȝʐɏ@ŘĴɢ̠ư¯RTN¿�':ͥȜɷƤ

@ 6 Ȟ!S 12 Ȟ(W=!%8ɢ̠-Uʻø9�U':"ɺ)V8�U�ǹɵʄ?ʡȂ@

'VS?ǂǑ=�˄-UN?:ʳ�SVͥ'?ſ͢ż?ŘĴɢ̠à9NŽȷƹñ=Š+8

ŀɤǘɺ"�ŘʁƆ?Ƒ͌YĉI-:ʳ�SVUͰ 

� CWST9@ͥŠ˼ʴ=QRAT:ǜŒY˴LR�ǘɺ+2―=ͥŽȷ̬"ȸŦ-U':

"ĸĜ)V8�U (Dunbar & MacLeod, 1984) �ǹɵʄ= %UȜɷ)̪ˠǽ¹@'?

R�<ǘɺ=͗½-U:ʳ�SVU"ͥnw�×�Žȷ@ŘĴɢ̠ư¯ͥŘĴɢ̠à:N

ǘɺǽ¹̵9ʢ˧ɤ=ǥS!<ŵY˯M<!R2Ͱ'?R�<˵̵͔?ʡȂ?ŵɝ@ͥ

CWST= %UǜŒ?˴K:ˆĠė̵?óȿÖ͉?̡�: RͥAST= %UƨĞɤj^o

:ɲˡɤj^o?ȩŘ:��˵͔˝ȧ?̡�NƑ͌+8�U:ʳ�SVU� 

 

2. ʾˑ˒ýƪĊƠ 

� CWSTYɖ�8 NIRS˧ȺY˒R2Þ˒ɵʄ9@ͥŘĴɢ̠àͥŘĴɢ̠ư¯:N=n

w�×�Žȷ=Ŵõ͒õ̦͑Ķ"̶XU':ͥ)S=õ͒͑ĶYęLŴăɑ"nw�×�

˵͔?˦˱˝ʛ=̶̚+8Ȱý-U':"ĸĜ)V8�U (Adleman et al., 2002; 
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Schroeter et al., 2004) �ɵʄ 49̒G2R�=ͥŘĴɢ̠ư¯9@ǘɺǽ¹?̡�=R
UûȂ@ŴƔ̦ VLPFC= �8˯MSVͥȜɷ)Y̪ˠ-U':?Ƒ͌"ɺģ)V2:
:N=ͥ˵͔ǽ¹̵?ǳƨ<ŵ@<!R2N??ȶĔǽ¹RT¢ʇǽ¹9 oxy-HbɀƆ?
Ŀÿ"Ń#!R2�'V=Š+8ŘĴɢ̠àYŠ˼:+2ʡȂͥŴõ̦ DLPFC= �8
ʰ:ǘɺǽ¹:?®¬ÄɖY˯MͥŘĴɢ̠ư¯RTNȜɷ)Y̪ˠ+2ǘɺǽ¹= %

U oxy-HbɀƆĿÿ"ť)�ʡȂYƘ2�'?':@ɵʄ 2= �8ɺģ)V2ͥŘĴɢ
̠à= �8@ͥRAST̜˒ǫ=˦˱YŐ±:+8�UĐʻƤ=S�8ͥŀɤǘɺYĿÿ
)/2˵͔= �8N˯M2::N= Žͥȷƹñ=ŀɤǘɺ?Ƒ͌"̪<R2ʡȂ:+8ͥ

oxy-HbɀƆĿÿ"ŘĴɢ̠ư¯=ȣG8ɪŠɤ=ť)A<R2':Yɺģ+8�UͰ 
� J2ͥŴƔ̦ DLPFC= �8˵͔ǽ¹:ǘɺǽ¹?̵=®¬Äɖ"˯MSVͥȶĔǽ
¹?Ȝɷ)̪ˠǽ¹9 oxy-HbɀƆĿÿ"ǳƨ=Ń#!R2�CWST9@ͥŘĴɢ̠ư¯
"'VS?͑Ķ9?ȰýYɺ-(Ehlis et al., 2005) :)VUN?? ǹͥɵʄ?ŘĴɢ̠ư
¯= �8@Ėȓ?ʡȂ"ƘSV<!R2�'?':NͥŘĴɢ̠à= �8@  ͥ RAST
?èɒ̟ʁ=˦˱ǒÄY±İ)/8�UĐʻƤYɺģ+8�U::N=ͥŽȷƹñF?ŀ

ɤǘɺ?Ƒ͌NŘĴɢ̠ư¯RTNɪŠɤ=Ń#�':Yɺ+8�U:ʳ�SVU� 
� J2ͥŘĴɢ̠à?ʡȂ= �8@đ DLPFC? oxy-HbɀƆĿÿ@ǘɺ=̶XS.ȶ
Ĕǽ¹9ɪŠɤ=Ń#A<R2Ͱ'?ʡȂ@¢ʇɤ<ǘɺYɖ�2ɵʄ 2=͗½-UʡȂ
:��UͰ'VS?͑Ķ@RTƨĭɤ<ĊƠ?̤Ƽ (Garavan et al., 1999; Garavan et al., 
2002) P RAST= %Uɲˡɤj^o?Žȷƹñ (Sandrini et al., 2008) YĊǨ+2ʡ
Ȃ:Nʳ�SVU�đ DLPFCNJ2ͥŃ#)PƨĞɤƦĸ?R�<˛ǚ?˯ɲ͑Ķ= 
%U�zq��fPƨƢȩŘ=̶XU':!SͥRAST?ɋƤ"'VS?͑Ķ?Ȱý?˰
ĩ:<R2:ʳ�SVͥ'VS?èɒ?˽ˉ@ŘĴɢ̠ư¯=ȣG8ŘĴɢ̠à9@Žȷ

ƹñ?˽ˉ"ɪŠɤ=͚�':=NS<"U:Ǌş9#2��X/8ͥŘĴɢ̠ư¯:Ř

Ĵɢ̠à?ʾ͑Ķ?̡�"ɔ,U˝ĩ:+8ͥ˵͔Ɨª?2M?µǰɤ<Ǡɛ?Æɖ"Ċ

Ǩ)V8�U':"ǂǑ)V8�U (Konrad et al., 2005; Rubia, Overmeyer, Taylor, 
Brammer, Williams, Simmons, Andrew, & Bullmore, 2000; Rubia, 2007) �ŘĴɢ̠à
:ŘĴɢ̠ư¯? RAST̜˒ǫ?ʾȰý͑Ķ?̡�@ͥ˦ ˱?ǒÄNęLŽȷƹñ?2M

?Ǡɛ?̡�YĊǨ+8�U:ʳ�SV ŀͥɤǘɺ=RU SATF?˽ˉ@'?Ɂ9Nʾˑ
˒ýƪĊƠ=�ŘʁƆ?Ƒ͌YĉI+8�U':"ƧŘ9#U� 
� ¶�RTͥɵʄ 5Y̗+8ͥɵʄ 2?ʡȂ:Ėȓͥnw�×�Žȷǫ=ŘĴɢ̠à9@
ŘĴɢ̠ư¯:ɝ<Uʾ͑Ķ?́Ȱ"ɔ,U':"ɺģ)V2�ù�8ͥŀɤǘɺ= �

8 SAT?˽ˉY͚M2ǽ¹�= �8 ŘͥĴɢ̠à= �8@̞ͥ ýɢ̠<SC=Žȷƹ

ñ"Ăê=ɢ̠+8 S.ͥµǰɤ<Ǡɛ?ÆɖP˦˱=RU˶Ǜ"˒XV8�UĐʻƤ

Yɺģ-UʡȂ"ƘSV2� 
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ʍ 4ʈ� ŀɤǘɺ" AD/HDà?Žȷƹñ=ĉI-Ƒ͌ (ɵʄ 6) 
 

ʍ 1ʓ� ǠȬ 

1. ř͙Ąøʴ 

� ɵʄ 3?ř͙Ąøʴ:Ėȓ9�R2� 

 

2. ˵͔:řǡƴʥ# 

� ɵʄ 5=Ȼ,2� 

 

3. NIRS˧Ⱥ 

� ɵʄ 1=Ȼ,2� 

 

4. êǿ 

4-1) ˒ýưʭ 

� ɵʄ 2=Ȼ,2� 

4-2) ʾˑ˒ýƪĊƠ  

� ɵʄ 1=Ȼ,2� 

3) ʢ˧èɒ 

� ɵʄ 5=Ȼ,2� 
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ʍ 2ʓ ʡȂ 

1. ˒ýưʭ 

� Fig. 3.4.2-1!S Fig. 3.4.2-4=˒ýưʭYɺ+2�ˠş9@ͥǣ)̪ˠǽ¹?ȶĔǽ¹

=8ͥŘĴɢ̠àʰ:ȣ̎+8 AD/HD àʰ?ĊƠǫ̵"ƈ̲+2�ù�8ͥAD/HD à

?ĊƠǫ̵@ŘĴɢ̠àRTNâÁɤ=ƈ̲+2�ŘĴɢ̠à9@ȶĔǽ¹= �8ͥȜ

ɷ)̪ˠǽ¹RTǣ)̪ˠǽ¹=8ĊƠǫ̵"ɳʬ+2�Ȝɷ)̪ˠǽ¹9@¢ʇǽ¹R

TNȶĔǽ¹9ĿýÌǚ"Ń#AͥȜɷ)̪ˠǽ¹9@ͥ¢ʇǽ¹RTNȶĔǽ¹=8Ŀ

ýÌǚ"Ń#A<R2�ĊƠǫ̵Ėȓ=ͥAD/HD à?ĿýÌǚNJ2ŘĴɢ̠àRTN

Ń#�ÙĘ"ˣş)V2�ǣ)̪ˠǽ¹= %UȶĔǽ¹?Ȝʐɏ¶ŀ@ŘĴɢ̠àRT

N AD/HD à?Ȝʐɏ"¿�ÙĘ"ˣş)V2�êǙêǿ?ʡȂͥĊƠǫ̵=S�8@˵

͔ǽ¹ (F (1,23) = 6.109, p < .05) ĉCǘɺǽ¹ (F (1,23) = 5.002, p < .05) ?£ûȂ"ǳ

ƨ9�R2 (F (1,23) =4.531, p < .05) �®¬Äɖ@KSV<!R2�Ȝʐɏ=@£ûȂͥ

®¬Äɖ:N=ǳƨŵ@˯MSV<!R2�ĿýÌǚ=̶+8@ͥǘɺǽ¹?£ûȂ?K

ǳƨ9�R2 (F (1,23) = 5.125, p < .05) � 

� nw�×�Žȷ@ͥAD/HDà9@Ȝɷ)̪ˠǽ¹9 22.4 ((58.7) msecͥǣ)̪ˠǽ¹

9 26.0 ((91.2) msec9�TͥŘĴɢ̠à:?ȣ̎= �8ʰ̵ĉCǘɺǽ¹̵9?ǳƨ

<ŵ@˯MSV<!R2� 
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2) ʾˑ˒ýƪĊƠ 

� Fig. 3.4.2-5=ŘĴɢ̠àĉC AD/HDà?˵͔̜˒ǫ?ʾˑ˒ýƪĊƠYɺ+2�ɣ ş

= �8@ͥ AD/HD àʰ= �8@ȶĔǽ¹=̶+8Ȝɷ)̪ˠǽ¹9 R1 (đõ̦

DLPFC), L1 (Ŵõ̦ DLPFC) =8ͥǣ)̪ˠǽ¹9@ R2 (đõ̦ VLPFC) , R4 (đƔ̦

VLPFC) =8 oxy-Hb ɀƆ"ļù+2�¢ʇǽ¹=̶+8ͥAD/HD à9@Ȝɷ)̪ˠǽ

¹= �8@ͥL2 (Ŵõ̦ VLPFC), L4 (ŴƔ̦ VLPFC) =8ͥǣ)̪ˠǽ¹9@ R2 (đ

õ̦ VLPFC), R4 (đƔ̦ VLPFC) =8 oxy-HbɀƆ?ļù"KSV2� 

� êǙêǿ?ʡȂͥR1 (đõ̦ DLPFCͮF (1,20) = 10.490, p < .01) ĉC R3 (đƔ̦

DLPFCͮF (1,18) = 7.216, p < .05) = �8˵͔ǽ¹?ǳƨ<£ûȂ"KSV2�R2 (đ

õ̦ VLPFC) 9@˵͔ǽ¹?£ûȂ (F (1,18) = 8.923, p < .01) ͥ˵͔ǽ¹:ǘɺǽ¹?

®¬Äɖ (F (1,18) = 6.572, p < .05) ĉCͥ˵͔ǽ¹)ǘɺǽ¹)ʰ (F (1,18) = 5.542, p 

< .05) ?®¬Äɖ"ǳƨ9�R2�L1 (Ŵõ̦ DLPFC) 9@ǘɺǽ¹?£ûȂ (F (1,19) 

= 5.162, p < .05) ĉC ǘͥɺǽ¹:ʰ (F (1,19) = 6.857, p < .05) ?®¬Äɖ"ǳƨ9�R

2�L3 (ŴƔ̦ DLPFC) 9@˵͔ǽ¹?£ûȂ (F (1,17) = 19.741, p < .001) ĉCͥ˵͔

ǽ¹×ǘɺǽ¹×ʰ (F (1,17) = 5.407, p < .05) ?®¬Äɖ"ǳƨ9�R2�³?̦¾9@

ǳƨ<£ûȂĉC®¬Äɖ@˯MSV<!R2� 
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ʍ 3ʓ� ʳş 
1. ˒ýưʭ 
� ĊƠǫ̵<SC=ĿýÌǚ=S�8@˵͔ǽ¹ͣ¢ʇͥȶĔͤ:ǘɺǽ¹ͣǣ):Ȝɷ

) =ͤǳƨ<£ûȂ"˯MSV2Ͱ˒ýưʭ���= �8@ AD/HDà?Žȷƹñ= %
U task-switching?˽ˉPǘɺ?˽ˉ@ŘĴɢ̠à:Ėȓ=˯MSVU':"ɷ˯9#
2Ͱʰ̵=@ǳƨ<ŵ@˯MSV<!R2N?? AͥD/HD à?ĊƠǫ̵@ŘĴɢ̠à:ȣ
̎+8âÁɤ=ĊƠǫ̵"ƈ̲-UÙĘ"�R2�AD/HDà9@ͥCWST= %UˆĠ
ėĉCˆą˱?˴K̘Ɔ"Ėſ͢?ŘĴɢ̠àRTNâÁɤ=̝�':"ǂǑ)V8�U 
(Borella, de Ribaupierre, Cornoldi, & Chicherio, 2013; Cao et al., 2013; Oosterlaan, 
Logan, & Sergeant, 1998; van Mourik et al., 2005) �J2ͥAD/HDà?ĊƠƐƊ"ʪƬ
9�Tͥ�Ȝɷ9�U': (Salum et al., 2014) Pͥ˔ýɤ9�ŖŘ<ĊƠYɺ-': 
(Stins, Vosse, Boomsma, & de Geus, 2004) ͥAD/HD?ptl��Y̗+2ĊƠ̘Ɔ?
ʪƬ)@ͥȜɷƤYʦǁ-U2M9�U': (Killeen, Russell, & Sergeant, 2013) Nǂ
Ǒ)V8�U�ǹɵʄ9@ͥȜʐɏYęMʰ̵?ŵ@ǳƨ9@<!R22Mͥ'VS?Þ

˒ɵʄY̦êɤ=Ǔǁ-U=:;JUʡȂ:��U"ͥ˵͔ǽ¹::N=ǘɺǽ¹Y˪Ř

+2':9¢ʇɤ<ǘɺǽ¹RTNAD/HD à?RAST= %UĊƠ̘Ɔ?ʪƬ)P�Ŗ
Ř)=Ƒ͌Y��2ʡȂ:Nʳ�SVUͰ 
� ɵʄ 5= %UŘĴɢ̠àYŠ˼=+2ȍ˨Y̗+8ͥŘĴɢ̠à= %U̞ýĊƠ?
ǸưɇPĊƠ̘ƆPȜɷƤ?Îǁ"Ăê9@<�':"ɺģ)V2�AD/HD à= %U
SAT?Ǳ̢ÿ@Ăê9@<A ƨͥƢȩŘ˵͔ (Mulder, Bos, Weusten, van Belle, van Dijk, 
Simen, van Engeland, & Durston, 2010) P go/ no-go˵͔ (Johnstone et al., 2009) = 
�8ͥĖſ͢?ŘĴɢ̠à:ȣ̎+8˒ýưʭPʾȰý9ǳƨ<ŵ"�U':"ĸĜ)V

8�U�)S=ͥAD/HD à= �8@ͥĊƠ?ʦǁ=�ĳ˕"�U':"ř˒ȗʻ?¢
Ȉɤ<̀Ŝ:<R8�U':NǂǑ)V8�U (Borella et al., 2013) �J2̞ͥýƹñ˵
͔9�U stop signal˵͔P CWST̜˒ǫ? AD/HDà?ĊƠǫ̵?ASS#@ŘĴɢ̠
àRTNǳƨ=Ń#�':"ǂǑ)V8�U (Borella et al., 2013; Liotti, Woldorff, 
Perez, & Mayberg, 2000) �RASTYɖ�2ɵʄ= �8@ͥĊƠǫ̵?ASS#Yȍ˨
+8�Uɵʄ@˒XV8�<�"ͥRASTN CWST:Ėȓ=ͥŘĴɢ̠àRTN AD/HD
à9ASS#"Ń#A<Tͥ'VS?ASS#?Ń#)"ĊƠ̘Ɔ?ʦǁ=Ƒ͌YĉI+

2:ǊȺ-U':N9#U� 
� Ȝʐɏ=@ʰ̵ĉC˵͔ǽ¹̵ͥǘɺǽ¹̵=ǳƨŵ@KSV<!R2�nw�×�˵

͔= �8@ͥAD/HD à@ŘĴɢ̠à:ȣ̎+8ͥǳƨ=Ȝʐɏ"¿�':"ĸĜ)V
8�U (e.g. Cao et al., 2013) ��Ǡ9ͥCatale and Meulemans (2009) =RR8ͥŘĴ
ɢ̠à:ȣ̎+8 AD/HD à9@Ȝʐɏ"ǳƨ=¿�':"ĸĜ)V8�U�¢ʇǘɺǽ
¹Y˪Ř+2ʍ 2 ̦= �8NǂǑ+2R�=ͥAD/HD à:ŘĴɢ̠àYŠ˼:+2n
w�×�˵͔?ʡȂ@�˄+8�<��ɵʄ 3 = �8NͥAD/HD à:ŘĴɢ̠à:?
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̵=Ȝʐɏ?ǳƨ<ŵ"KSV<!R2':!Sͥ˵ ͔Ŀǚ (task-switching ěͥɺǠȬͥ
óȿʂPóȿ?ǚ) ?̡�"nw�×�˵͔ĉCnw�×�ȓ˵͔?Ȝʐɏ=Ƒ͌Y��
U':"Ǌş)V2��X/8ǹɵʄ9ɖ�2 RAST= �8@ͥɖ�2óȿʂ" 4S9
�TͥŘĴɢ̠àʴ:N=̜˒"ȣ̎ɤŝǦ9�R2':NͥRAST?˵͔ɋƤ" ʰ?
Ȝʐɏ?͚)=Ƒ͌+2:ǊȺ)VU� 
� nw�×�Žȷ=̶+8@ͥʢ˧ɤ=ǳƨ<ŵ@ƘSV<!R2N??ͥˠş= �8

@ŘĴɢ̠à9@ǣ)̪ˠǽ¹9nw�×�Žȷ"ȸŦ+2"ͥAD/HD à9@ǘɺǽ¹
̵=nw�×�Žȷ?ŵ"<Aͥ)S=Ȝɷ)̪ˠǽ¹9@ŘĴɢ̠àRTNnw�×�

Žȷ"ť)Aͥǣ)̪ˠǽ¹9@ŘĴɢ̠àRTN AD/HD à9nw�×�Žȷ"Ń#!
R2�Lansbergen et al. (2007)@ͥŘĴɢ̠ʰRTN AD/HDʰ?nw�×�Žȷ"RT
Ń#�':YĸĜ+8�U"ͥĖǫ= AD/HD ʰ=ǥɷ<nw�×�Žȷ"éɐ+<!R
2ɵʄ"�U':NǂǑ)V8�U�RAST YťàYŠ˼=řǡ+2 Catale and 
Meulemans (2009) = �8Nͥ��˄˭˒= %UȜʐɏ?¿�Y AD/HDà= %U
Žȷƹñ?ī̈́?ǂȔ:+8ĸĜ+8�U�)S=ͥŘĴɢ̠à?Žȷ@ĊƠǫ̵=@Ċ

Ǩ)VU"ͥȜʐɏ=@ĊǨ)V.ͥ�Ǡ9ͥAD/HD à9@Ȝʐɏ=ĊǨ)VU':"
ɺģ)V8�U (Albrecht et al, 2008) �Albrecht et al. (2008) @ͥǚnw�×�˵͔9
@ SAT " AD/HD à9NKSV2N??ͥCWST 9@KSV.ͥ)S=w�×xb�=
̶-Uʰ̵9?ǳƨŵ"<!R2':YĸĜ+8�U�ǹɵʄ9@ͥŘĴɢ̠à?ĊƠǫ

̵=?Kw�×xb�"KSVUÙĘ"ƘSV2�nw�×�Žȷ= �8NͥŘĴɢ̠

à9@ǘɺǽ¹̵=Žȷ̬?̡�"ɔ,2"ͥAD/HD à9@0?R�<ŵ"ɔ,<�Ù
Ę"ƘSV2�'VS?ɲ˞:ǹɵʄ?˒ýưʭ?ʡȂ!SͥAD/HD à?ŽȷƹñYˬ
É-U˵͔ǽ¹�= %Uŀɤǘɺ?Ƒ͌@ŘĴɢ̠à=͗½+8�UĐʻƤ"ɺģ)V

2Ͱ+!+ͥˠş= �89@�U"ͥAD/HDà9@ǣ):Ȝɷ) ǘɺǽ¹= �8Ė
ʁƆ?nw�×�Žȷ"ɔ,8�U':!SͥAD/HD à?Žȷƹñ?ī̈́@ǘɺ=RU
˯ɲɤ˽ˉ=̶XS.éɐ-UĐʻƤN�U:��ͥ}�a×��n?�ĳ�Ƥ=NS<

"UN?:ʳ�SVU� 
 
2. ʾˑ˒ýƪĊƠ 
� NIRS ȺŘ? ROI?�4ͥR2 (đõ̦ VLPFC) 9@˵͔ǽ¹?£ûȂͥ˵͔ǽ¹:ǘ
ɺǽ¹?®¬ÄɖY˯M2�ɵʄ 5= %UŘĴɢ̠ư¯:ŘĴɢ̠à:?ȣ̎= �8
'?͑Ķ@ʢ˧ɤ=ǥS!<ʰPǽ¹?ŵY˯M<!R2"ͥAD/HD àʰ= �8@9
ǣ)̪ˠ?ǘɺ�= �8ͥ¢ʇǽ¹? oxy-HbɀƆĿÿ"ļù+2�Bush et al. (1999) 
=RU:ͥǚnw�×�˵͔̜˒ǫ= AD/HD à9@ VLPFC "́Ȱ-U?=Š+ͥŘĴ
ɢ̠à9@0?ÙĘ"KSV. aͥnterior insula (õŰ) "nw�×�Žȷ=̶̚+8́Ȱ
-U':"ɺ)V2�ƓS@ͥanterior insulaYęL ACC"nw�×�˵͔= %UŽ
ȷƹñYƾ�':!S AͥD/HDà@ ACC?ȗʻ�â?2M=ͥ³?˙úɤ<èɒʠ̈Y
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Æɖ+8�UĐʻƤ"�U':Yɺģ+2�)S=ͥgo/ no-go˵͔9@ͥŘĴɢ̠àRT

N AD/HDà?ťʾͥDLPFCͥVLPFC?ȰƤÿ"KSVͥ�Ǡ9ŘĴɢ̠à9@ɝ<U

͑Ķ"́Ȱ+2':"ĸĜ)V8�U (Spinelli et al., 2011) �'VS?Þ˒ɵʄ!Sͥ

AD/HD à?õ͒õ̦?ȗʻ�â<SC=ͥSAT F?˽ˉ"!!UɌȫ= %Uͥƹñ=

̶XUʾ͑ĶĉCèɒĨ̈"ŘĴɢ̠à:ɝ<UĐʻƤ"ɺģ)V8 Tͥǹɵʄ?ʡȂ

N'VSYǓǁ-UN?:��U� 

� Ȝɷ)̪ˠǽ¹= �8ͥŽȷƹñ?˽ˉ"͚�:ƧŘ)VUȶĔǽ¹9@ AD/HD à

? Öõ̦ DLPFC=8 oxy-HbɀƆ?ļù"KSV2�¢ʇǘɺYɖ�2ɵʄ 3= �

8ͥAD/HD à9@ DLPFC ?́ȰʁƆ"ŘĴɢ̠à:?ŵɝYɺ-N?9�UĐʻƤY

ǂǑ+2ͰJ2ͥɵʄ 5 = �8ŘĴɢ̠à9@ȶĔǽ¹ͥȜɷ)̪ˠǽ¹9Ŵ DLPFC

? oxy-HbɀƆĿÿ"Ń#!R2':!Sͥťà" RAST̜˒ǫ=˦˱ǒÄY±İ)/U

ĐʻƤYǂǑ+2Ͱ˒ýưʭ= �8@ AͥD/HDà:ŘĴɢ̠à:?̵=ʢ˧ɤ=ǳƨ<

ʰ̵ŵY˯M<!R2N??ͥ˵͔ǽ¹:ǘɺǽ¹?Ƒ͌@�.V?ʰ=N˯MSV2�

J2ͥ'VNʢ˧ɤ=ǳƨ<ŵY˯M<!R2"ͥAD/HD à9@ǣ)̪ˠǽ¹RTNȜ

ɷ)̪ˠǽ¹=8nw�×�Žȷ̬"ť)!R2�'VS?':!Sͥǘɺǽ¹YǒÄ+

2ɵʄ 6= �8ͥ˒ ýưʭ9@ŘĴɢ̠à: AD/HD à:?̵=ǳƨ<ŵY˯M<��

Ǡ9ͥʾˑ˒ýƪĊƠ=@ŵY˯M2ʹǭ=ͥɵʄ 3 9Nɺģ)V2đ VLPFC YęL

AD/HD à= %UŽȷƹñ?µǰɤ<èɒʠ̈"ƧŘ9#UͰ:TX%Ȝɷ)̪ˠǽ¹

9@ͥȜɷ)?Îǁ:��˯ɲɤ<˽ˉYˤȳ-U2M=ͥȗʻµǰɤ='VS?͑Ķ"

̶�+2:ʳ�SVU�'VS?ʡȂ!S ǣͥ):Ȝɷ)0V1V?ǘɺǽ¹�= �8ͥ

ŘĴɢ̠à: AD/HD à9@}�a×��n=ĉI-Ƒ͌@0V1V=�UN??̶ͥ�

-UʾȰý=@ɢ̠̟ʁ=̶�-UN?:ͥAD/HD =ɋɝɤ<N?"ɺģ)V2�SJ

TͥAD/HD à9@Ȝɷ)J2@ǣ)?�.V!Y̪ˠ-Uǘɺ=Š-UŽȷƹñ= �

8ͥȜɷ)̪ˠǽ¹9@ͥŘĴɢ̠à:Ėȓ?̦¾?Ȱý"KSVUN??ͥǣ)̪ˠǽ

¹9@ɝ<U͑Ķ?́Ȱ"KSV2':!Sͥ0V1V?ǘɺǽ¹=ɝ<Uʾ͑Ķ"̶̚

+8�UĐʻƤ"�U�'?':"ͥ}�a×��n?�ĳ�ƤPŽȷƹñ�âͥSAT?

˶Ǜ?�Ăê)=Ş�-U:ʳ�SVU�ù�8ŘĴɢ̠à9ƧŘ)V2˦˱ǒÄ?±İ

ĐʻƤ@ͥAD/HD à= �8NĖȓ=ǂǑ9#UʡȂ:ʳ�SVUͰ 

� ¶�?':!SͥAD/HD à?Žȷƹñ=ŀɤǘɺ"ĉI-Ƒ͌@ͥŘĴɢ̠à=KS

VUŽȷƹñ?ɢ̠ɤ˝ĩ9˳ǥ9#UɁ:ͥAD/HD à?Žȷƹñèɒ=ɋɝɤ<Ö͉

Yɺģ-UɁ"ǥS!:<R2�˒ýưʭ= %U˵͔ǽ¹:ǘɺǽ¹?Ƒ͌@ AD/HD

à:ŘĴɢ̠à9Ė,R�=˯MSVͥtask-switching?̈́+)ͥŽȷƹñʻø?�Ăê

)@ɢ̠ɤÖ͉"Ǝ�:ƧŘ)V2��Ǡͥʾˑ˒ýƪĊƠ= �8@ͥAD/HD à9@

ŘĴɢ̠à:@ɝ<Uʾ͑Ķ?Ȱý"ɺģ)VͥŽȷƹñ::N=ͥȜɷ)J2@ǣ)Y

̪ˠ+2ĊƠ?ř˒=ɝ<Uʾ͑Ķ"̶XUĐʻƤ"ɺģ)V2� 
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ʍ 5ʈ� AD/HDà?ˁƃɟɌ:ŽȷƹñĉCŀɤǘɺ:?̶̚ (ɵʄ 7) 
 

ʍ 1ʓ� ǠȬ 

1. ř͙Ąøʴ 

� Table 3.5.2-1=ř͙Ąøʴ?Ȑ˝Yɺ+2�āɡȗ̶=8 DSM-IV-TRJ2@ IͥCD-10

=ƗR8 AD/HD˫ǞYč%2à 11ė (Ŋà 3ėͥɘà 8ėͮ9.45(1.63Ȟ, 6-12Ȟ) Y

AD/HDàʰ:+2�ǴˎY+8�Uà=̶+8@ͥºˎǢ=ř͙Yřǡ+2�ŘĴɢ̠

àʰ:+8ͥđï#ŘĴɢ̠à 14ė (Ŋà 8ėͥɘà 6ėͮ8.93(1.98Ȟ, 6-12Ȟ) ?Ą

øYƘ2�řǡ=�2R8@ʏȭŃŔ¯̵ʧĔɾŔɵʄɾÓɒŎĢ»?Ʒ˯ (ʏ 25-145) 

Yč%ͥÎ˺ʴ<SC=ǹ¯=ªõ=ǯ͉ĉCĎ͒=RU˳ǥY˒�ͥǯ͉=8Ĉù?¨

ƷYƘ2��.V?ʰ=S�8NͥÎ˺ʴ= ADHD-RSĉC SDQ?˩áYȧM2�

ADHD-RS?�χƨ Łͥý�˔ýƤ ʧͥƘɁ (0V1V p < .001) SͥDQ?˒ɂ (p < .05) ͥ

Łý (p < .001) ͥƦʨ (p < .001) ͥ¸̵̶Ì (p < .001) ͥʧƘɁ (p < .001) 9ʰ̵?ǳ

ƨŵ"KSVͥ�.VN AD/HDàʰ9ǳƨ=ƘɁ"͚!R2 (Table 3.5.2-1) � 

 

2. ˵͔:řǡƴʥ# 

� ɵʄ 5=Ȼ,2˵͔<SC=řǡƴʥ#:+2"ͥ˵ ͔ǽ¹:ǘɺǽ¹Y�̦ĿǮ+2�

˵͔ǽ¹@¢ʇ˭˒ͥÍ̛˭˒ͥŽȷ˭˒?˧ 3ǽ¹:+2�ŀɤǘɺ=̶+8@ͥȜɷ

)̪ˠǽ¹:ǣ)̪ˠǽ¹=ù�8ͥʍ 2̦9ɖ�2¢ʇǘɺǽ¹Y˪Ř+ͥ˧ 3ǽ¹:

+2�¢ʇǘɺǽ¹9@ �ͥ9#U3%ǣA̵̡ͥ�<�R�=ͥĨʐ+8A3)��:Ď

͒9ǘɺY˒�ͥ˵̴͔ōõ=ə͉�=NĖȓ?ǘɺYěɺ+2� 

 

3. êǿ 

� ɵʄ 5=Ȼ,2�23+ͥ0V1V?ǂȔY¢ʇ˭˒ͥÍ̛˭˒ͥŽȷ˭˒? 3S?

˭˒(:=ʑé+ͥʰ)˵͔ǽ¹ (¢ʇ˭˒ͥÍ̛˭˒ͥŽȷ˭˒))ǘɺǽ¹ (¢ʇǘ

ɺǽ¹ͥǣ)̪ˠǽ¹ͥȜɷ)̪ˠǘɺ) ? 3˝ĩêǙêǿYřǡ+2�J2ͥŽȷ˭

˒:Í̛˭˒?ĊƠǫ̵?ŵêYŽȷûȂ:+8ʑé+ͥ˵͔ǽ¹)ǘɺǽ¹? 2˝ĩ

êǙêǿY˒R2�< ͥɵʄ 1!Sɵʄ 6= �8@ͥ¢ʇǽ¹:ȶĔǽ¹?ĊƠǫ

̵?ŵêYnw�×�Žȷ:+22Mͥɵʄ 79@Žȷ˭˒:Í̛˭˒?ĊƠǫ̵?ŵ

êYŽȷûȂ:+8Řʱ´%ͥɵʄ 1!Sɵʄ 6:@ɝ<Uėʀ:+2�Ł̪ȣ̎=@

BonferroniȬYɖ�2�)S=ͥAD/HDàʰ?v×q?Kͥ'VS˒ýưʭ:ˁƃɟ

Ɍ (ADHD-RSĉCSDQ) :?̶̚=S�8@Pearson?ɪ̶Ìǚ=RUɪ̶êǿY˒

R2�êǿ=@ SPSS 21.0YÆɖ+2� 
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T a b l e 3 . 5 . 2 - 1  � : 
 � * C 5 � 0 C % B C A D H D - R SC S D Q  

 A D H D :  T D :  p �  

� *  (� )  1 1  1 4   

5 /�  (� )  8 / 3  6 / 8  . 2 2 7  

% B  (/ )  9 . 7  ( 1 . 7 )  8 . 7  ( 1 . 9 )  . 1 8 3  

A D H D - R S  � 1 )  1 3 . 5  ( 5 . 9 )  3 . 0  ( 2 . 5 )  <  . 0 0 1  

� � -< � '  9 . 0  ( 5 . 0 )  1 . 0  ( 1 . 3 )  <  . 0 0 1  

8 & 3  2 2 . 5  ( 9 . 0 )  4 . 0  ( 3 . 1 )  <  . 0 0 1  

S D Q  ; 4  3 . 2  ( 2 . 0 )  1 . 6  ( 1 . 2 )        <  . 0 5  

� �  5 . 8  ( 2 . 7 )  2 . 1  ( 1 . 8 )  <  . 0 0 1  

( 9  4 . 1  ( 2 . 7 )  0 . 4  ( 0 . 6 )  <  . 0 0 1  

� > ? �  3 . 6  ( 1 . 7 )  0 . 9  ( 0 . 7 )  <  . 0 0 1  

� 7 � '  5 . 9  ( 2 . 2 )  6 . 8  ( 2 . 2 )  . 3 2 9  

8 & 3  1 5 . 9  ( 5 . 5 )  5 . 0  ( 2 . 6 )  <  . 0 0 1  

A D H D - R S :  T h e  A D H D  R a t i n g  S c a l e - I V ,  S D Q :  S t r e n g t h s  a n d  

D i f f i c u l t i e s  Q u e s t i o n n a i r e  

� 1  : > 
 , ) ' - ! � 
 � � C ' � � � � 2 - ! C % B � @ 
 A 6 �

� t - ! � " + � 	 �  

� 2  % B � @ 
 � A 6 
 *  � C� $ � �  (. 2 � # )  � � = � �  

 1  
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ʍ 2ʓ ʡȂ 

1. ˒ýưʭ 

� Fig. 3.5.2-1 (a) =ȜĊƠǫĊƠǫ̵?ʡȂYɺ+2�˵͔ǽ¹?£ûȂ?Kǳƨŵ"˯

MSV2 (F (2,22) = 4.271, p < .05)�Ł̪ȣ̎?ʡȂͥÍ̛˭˒RTŽȷ˭˒9ǳƨ=Ċ

Ơǫ̵"ƈ̲+2 (p < .05) �ǘɺǽ¹Pʰ?£ûȂĉC®¬Äɖ@KSV<!R2"ͥ

v×q?Ȝ˟ƤPʎêǙƤ=!!XUȍŘø?ĥ͔N�U2MͥʰĉCǽ¹(:=ˠş-

U:ͥǣ)̪ˠǽ¹= �8 AD/HD à9@Í̛˭˒:Žȷ˭˒?ĊƠǫ̵?ŵ"ǱNŃ

#A ŘͥĴɢ̠à:ȣ̎+8Žȷ˭˒?ĊƠǫ̵"ǱNŃ#Aƈ̲-UÙĘ"�R2�Fig. 

3.5.2-1 (b) =Ȝʐɏ?ʡȂYɺ+2�ĊƠǫ̵:Ėȓͥ˵͔ǽ¹?£ûȂ?Kǳƨŵ"˯

MSV (F (2,22) = 5.216, p < .05) ͥŽȷ˭˒RTÍ̛˭˒9ǳƨ=Ȝʐɏ"͚!R2 (p 

< .05) �ǘɺǽ¹Pʰ?£ûȂĉC®¬Äɖ@KSV<!R2�ʰĉCǽ¹(:=ȣ̎-

U: AͥD/HDà?KȜɷ)̪ˠǽ¹=8Í̛˭˒?Ȝʐɏ"Žȷ˭˒RTN¿�+2"ͥ

 ʰ?³?ǘɺǽ¹9@Í̛˭˒?Ȝʐɏ"Žȷ˭˒RTN͚!R2�ǣ)̪ˠǽ¹?Í

̛˭˒ͥŽȷ˭˒9@ͥŘĴɢ̠àRTN AD/HD à?Ȝʐɏ"͚Aͥ0?³?ǘɺǽ¹

9@ AD/HDà:ȣ̎+8ŘĴɢ̠à9Ȝʐɏ"͚�ÙĘ"�R2�ĿýÌǚ=S�8@ͥ

ʢ˧ɤ=ǳƨ<£ûȂĉC®¬Äɖ@˯MSV<!R2"ͥFig. 3.5.2-1 (c)!S@¢ʇǘ

ɺǽ¹ͥȜɷ)̪ˠǽ¹9@ŘĴɢ̠àRTN AD/HD à9ĿýÌǚ"Ń#Aͥǣ)̪ˠ

ǽ¹9@ ʰ:N=ĖʁƆ9�UÙĘ"KSV2�ŽȷûȂ=@ǳƨ<£ûȂĉC®¬Ä

ɖ@˯MSV<!R2�Fig. 3.5.2-2!SͥŘĴɢ̠à9@Ȝɷ)̪ˠǽ¹9ͥAD/HDà

9@ǣ)̪ˠǽ¹9ŽȷûȂ"Ń#�ÙĘ"KSV2� 
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2. ˒ýưʭ:ˁƃɟɌ:?ɪ̶ 

� ĊƠǫ̵:ˁƃɟɌ:?̶̚=S�8@ͥǣ)̪ˠǽ¹= %UÍ̛˭˒: ADHD-RS

��χƨ� (r = .736, p < .01) ͥADHD-RS�ʧƘɁ�(r = .706, p < .05) "Ȝ?ɪ̶Yɺ

+2 (Fig. 3.5.2-3) �0?³?ˁƃɟɌ:ĊƠǫ̵:?̵=ǳƨ<ɪ̶@KSV<!R2 

(Fig. 3.5.2-6ͥFig. 3.5.2-7) �Ȝʐɏ(Fig. 3.5.2-4ͥFig. 3.5.2-8ͥFig. 3.5.2-9) ͥĿýÌǚ 

(Fig. 3.5.2-5ͥFig. 3.5.2-10ͥFig. 3.5.2-11) ͥŽȷûȂ (Fig. 3.5.2-12) =S�8@ͥˁƃ

ɟɌ:?ǳƨ<ɪ̶@ɺ)V<!R2� 
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Fig.%3.5.2)3%ADHD)RS5%Bc3 #�/<3 7�4�SAH0AH0a�;b&
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Fig.%3.5.2)4%ADHD)RS�!9<H� 7)4H�4�2�-R153;"
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Fig.%3.5.2)5%ADHD)RS2!8;-� �*4-����7#��H43:"
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Fig.%3.5.2)6%SDQ��Q9(���%0(�����*�#&�#&S0/7�
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Fig.%3.5.2)7%SDQ0"9>-� 4*5-�1���/!(+!(+;�Q<$
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Fig.%3.5.2)8%SDQ��2S$��1"-$�����&.)�,Q�
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Fig.%3.5.2)9%SDQ� 7<)���D2)�0��4+Q.11:"
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Fig.%3.5.2)10%SDQ��15&��0#-&��
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Fig.%3.5.2)11%SDQ� S;+���(2+�����#��)019"
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Fig.%3.5.2)12%;*7S5&.90 ��4�)Q#1�/ �)
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ʍ 3ʓ� ʳş 

1ͧ˵͔ǽ¹ĉCǘɺǽ¹?˒ýưʭF?Ƒ͌ 

� ɵʄ 79@ɵʄ 6J9?˵͔ǽ¹= %UȶĔ˭˒YŽȷ˭˒:Í̛˭˒=ê%80V

1V?˒ýưʭYȣ̎ȍ˨-U':9ͥRTˮʝ<ȍ˨Y˭K2Ͱ0?ʡȂͥɵʄ 3 Pɵ

ʄ 6= �8ɺ)V2ȶĔ˭˒= %UĊƠǫ̵?ƈ̲@ Žͥȷ˭˒?Ƒ͌"Ń#�':ͥ

0?Ƒ͌˂Á@ŘĴɢ̠à: AD/HD à:N=č%U':"ɺģ)V2ͰÍ̛˭˒:Žȷ

˭˒Yɖ�2Þ˒ɵʄ?�4ͥCWST9@ AD/HDà?ĊƠǫ̵"ƈ̲+ͥ'?ÙĘ@ɋ

=Žȷ˭˒9͖ˌ9�U':"ĸĜ)V8�U (Borella et al, 2013) �ǹɵʄ9Nʢ˧ɤ

<ǳƨŵ@ƘSV8�<�N??ͥAD/HD à9@ǣ)̪ˠ?ǘɺǽ¹=80?ÙĘ"K

SV2 (Fig. 3.5.2-1(a))�Í̛˭˒:Žȷ˭˒? task-switch"ȧMSV Žͥȷƹñ?˽ˉ

"͚�ȶĔ˭˒= �8ͥɩǉɤ=Žȷƹñ=!!U˽ˉ"NR:N͚�?@Žȷ˭˒9

�U':"Ǌş9#U�ù�8ͥǣ):Ȝɷ)0V1VYȧMU::N=0VSYʎê=

ȧMU¢ʇɤ<ǘɺ?¢9Nͥǣ)Y̪ˠ-Uǘɺ"Žȷƹñ=͚�˽ˉYĉI-':N

ɺģ)V2ͰAD/HD à9@ͥgo/no-go ˵͔= %U go óȿ=Š+8ĊƠǫ̵?ƈ̲"ɔ

,Uʹǭ= SAT?\�|��n"̶�-U:ǂǑ)V8�U (Johnstone et al, 2009) �

-<X4ͥĊƠY̝S/U':9Ȝɷ)YÎǁ-UN??ͥƹññƙ?ƌ)!SȜɷ)"

Ăê=Î2V<�:ʳ�SV8�U�ǹɵʄ?ʡȂ@'?ǂǑ=�˄+ͥǣ)YȧMUǣ

)̪ˠǽ¹= �8ǘɺ=Ċ+ĊƠǫ̵"ƈ̲+2?@ͥAD/HD à9@ŀɤǘɺ" SAT

=ĉI-ûȂ"ɪŠɤ=ƌAͥ0?ʹǭ=ƹññƙ?ī̈́"�U2M9�UĐʻƤ"Ǌş

9#U� 

� ɵʄ 6J9:Ėȓ=ͥɵʄ 7= �8Nͥʰ̵ĉCǘɺǽ¹̵=Ȝʐɏ?ǳƨ<ŵ@˯

MSV<!R2N??ͥ˵ ͔ǽ¹?Ƒ͌@˯MSV2ͰĊƠǫ̵=N˯MSV2Žȷ˭˒:

Í̛˭˒:?̵?ŵ@ͥÞ=̒G2R�=Žȷ˭˒"ɩǉɤ=Žȷƹñ=ĉI-˽ˉ"N

R:N͚�':Y˘´%UN?:��UͰ�Ǡͥh Pǘɺǽ¹?̵=ǳƨ<ŵ@˯MSV<

!R2�h ̵?ŵ=̶+8 Cͥatale and Meulemans (2009) 9@ Ȝͥʐɏ=RR8 AD/HD

à?ŽȷƹñYˬÉ-U':"9#U:̒G8�2" Iͥkeda et al. (2012) P Kóbor et al 

(2015) 9@Ȝʐɏ=ʰ̵?ŵY˯M8 S. ǹͥɵʄ?ʡȂN'VS=�˄-U�CWST

9@ͥ10Ȟ!S 13Ȟ9 AD/HDà:ŘĴɢ̠à:?̵=˵͔̠ưǫ̵ĉCȜʐɏ=ŵ"

é8AU':"ĸĜ)V8�U (Thursina, Ar Rochmah, Nurputra, Harahap, Harahap, 

Sa'Adah, Wibowo, Sutarni, Sadewa, Nishimura, Mandai, Iijima, Nishio, & Kitayama, 

2015) �'?':!Sͥǹɵʄ9Š˼:+2 6 Ȟ!S 12 ȞYJ:M2ʰ:+22M=˒

ýưʭ=ŵ"é<!R2ĐʻƤN�U�J2ͥǘɺǽ¹?ûȂ"˯MSV<!R2':=

S�8@ͥÍ̛˭˒:Žȷ˭˒Y�X/2ȶĔǽ¹Yɖ�2―=ŘĴɢ̠ư¯ͣɵʄ 4ͤ

<SC=ŘĴɢ̠ư¯:ŘĴɢ̠àͣɵʄ 5ͤ9@ǘɺǽ¹?£ûȂ"ǳƨ9�R2':

!SͥǘɺûȂYȍ˨-U―=@ switch cost ?Ƒ͌YʳƮ+2ȶĔǽ¹"ǳɖ9�UĐ

ʻƤ"�UͰJ2 ŘͥĴɢ̠ư¯:ŘĴɢ̠à:?̵?K9ǥS!<ŵ"˯MSV2':!
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S@ͥAD/HD àʰ= %UȜʐɏ?ASS#�U�@ǘɺ=Š-UȜɷ)?Îǁ?ɋɝ

Ƥ"Ƒ͌+8�UĐʻƤN�UͰŽȷûȂ=S�8Nǹɵʄ9@ʰ̵ĉCǘɺǽ¹̵=ǳ

ƨŵ@KSV<!R2 (Fig. 3.5.3-2)':!SͥAD/HDà9@ͥǣ)Y̪ˠ+2ĊƠ?ř

˒=RR8ͥŽȷƹñ=RTŃ#<˽ˉ"!!UĐʻƤ"�U:ʳ�SVU� 

 

2ͧŽȷƹñ:ˁƃɟɌ:?̶̚ 

� RAST?˒ýưʭ: AD/HD –RS9ˬŘ)VUˁƃɟɌ:?̶̚Yɪ̶êǿYɖ�8ȍ

˨+2ʡȂͥǳƨ<ɪ̶̶Ì@ĊƠǫ̵:?̶̚= �8˯MSV2�-<X4ͥ 

AD/HD-RS?��χƨ�?ƘɁ?͚):ǣ)̪ˠǽ¹?Í̛ǽ¹?ĊƠǫ̵"Ȝ?ɪ̶Y

ɺ+2�Ǚŷĭ= �8@ͥɋ= ADHD-RS?��χƨ�?ƘɁ?͚�à9@ͥŽȷƹñ

Y˝ȧ+<�Í̛˭˒?ĊƠǫ̵"ƈ̲+8 TͥŽȷƹñ�<;?˯ɲɤ˽ˉ?͚�Ɍ

ȫ9@<�ĹĔ9�R8Nͥǘɺ=Ơ,2}�a×��n?̜˒"̈́+�ĐʻƤ"�U:

ǊȺ)VU�'?':!SͥAD/HD àʰ?¢9��χƨ�?ƘɁ"͚�à9@Í̛˭˒

?ĊƠǫ̵"ƈ̲+22MͥRTŽȷ˭˒?ĊƠǫ̵:?̵=ŵ"ť)AͥŽȷûȂNť

)!R2:ǊȺ)VU��ǠͥȜɷ)̪ˠǽ¹9@'?ÙĘ"KSV<!R2�'?ʡȂ

@ ADHD-RS ?nh\: CWST ?`�×ǚ:?̵9ǳƨ<ɪ̶Yɺ+2Þ˒ɵʄ 

(Yasumura et al., 2014) :@ɝ<U�J2 Riccio et al (2006) 9@�χƨÙĘ: CWST

?ưʭ"̶̚+<�':"ǂǑ)V8 T �ͥχƨÙĘ: CWST?ưʭ=S�8@ʡȂ"

�˾+8�<�ͰRASTYɖ�2ɪ̶ɵʄ@'VJ9ĸĜ)V8�<�N??ͥ˒ ýưʭâ

ÁY̗+8ȍ˨-U':=RTͥAD/HD à?ˁƃɟɌ:nw�×�˵͔= %UŽȷƹ

ññƙ:?̶̚YǥS!=-U':"9#U:ʳ�SVU� 

� 0'!SƘSVUɺģ:+8ͥ2:�AǘŚ<;= �8 �ͥǣA+<)��ʎ?ǣ)Y

̪ˠ-Uǘɺ"<)V2ĹĔ=ͥAD/HD à9@}�a×��n=�ĳ�Ƥ"ɔ,P-A

<U':?ȉƿ:<T�U:ʳ�SVU� 
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ʍ 6ʈ� ʍ 3̦?J:M 
 
� ʍ 3̦9@ͥ¢ʇɤ<ǘɺYɖ�2ʍ 2̦?ʡȂỶJ� SͥATYƨĭ+2ǣ):Ȝɷ

):��ɝ<U˝ȧY˵-ŀɤǘɺ" AD/HD à?ŽȷƹñP0VYƾ�ʾȰý=��U

Ƒ͌=S�8?ȍ˨Y˒R2� 

� ˒ýưʭ=̶+8ͥŘĴɢ̠ư¯= �8@ͥȶĔǽ¹= %U task-switching?Ƒ͌

YĊǨ+2ĊƠǫ̵?ƈ̲"�S2M8ɷ˯9#2::N=ͥǣ)̪ˠǽ¹= %UĊƠ

ǫ̵?ɳʬ:Ȝɷ)̪ˠǽ¹= %UȜʐɏ?�ǤY˯MͥȜɷ)J2@ͥǣ)0V1V

?ǘɺ=Ơ,2ĊƠř˒"Đʻ<':Yɷ˯+2�ŘĴɢ̠à9@ͥȜʐɏ9@ŘĴɢ̠

ư¯:?ʰ̵<SC=˵͔ǽ¹ͥǘɺǽ¹̵?ǳƨŵ@KSV<!R2N??ͥĊƠǫ̵

@Ȝɷ)̪ˠǽ¹RTNǣ)̪ˠǽ¹= �8ǳƨ=ɳʬ+2�'VS?ʡȂ!Sͥʍ 2

̦9Nɺģ)V2ͥǹɵʄ9Š˼:+2ſ͢ż?ŘĴɢ̠à?ŽȷƹñĉC̞ýɢ̠@ɢ

̠̖�9�UN??ͥŀɤǘɺ=Š-UŽȷƹñ?ñƙ@<)VU':ͥǣ):Ȝɷ)?

|��nYÎS':F?˯ɲɤ˽ˉ@ŘĴɢ̠ư¯RTNɪŠɤ=͚�':"Ǌş)V2�

AD/HD à= �8Nͥǣ)̪ˠǽ¹=Š+8Ȝɷ)̪ˠǽ¹= %UĊƠǫ̵?ƈ̲:

ĿýÌǚ?ļŃ"˯MSV ŘͥĴɢ̠à:?ʰ̵9ǳƨ<ŵ@˯MSV<!R2�AD/HD

à= %U SAT"Ăê<Ǳ̢ÿ=˃S<�': ĊͥƠ?ʦǁ?�ĳ˕)"œİ-U':ʎ

Yɺ-Þ˒ɵʄ?ʡȂN̉J�U:ͥŀɤǘɺ?Ƒ͌@ AD/HD à?˒ýưʭ?¿�=S

<"U':"©Ƨ)V2"ͥǘɺǽ¹YǒÄ+2ǹɵʄ?ʡȂ@L+Wǘɺ=RUǥɷ<

˵͔˝ȧ" AD/HD à?}�a×��n?ʪƬ)P�ŖŘ)=Ƒ͌Y��2ĐʻƤNǂǑ

9#2Ͱ'VS?ɵʄ 4 !Sɵʄ 6 J9?�˩?ȍ˨Yč%8ͥɵʄ 7 9@ȶĔǽ¹YÍ

̛˭˒:Žȷ˭˒=ê÷+ͥ¢ʇǽ¹::N=˒ýưʭYȍ˨+2ʡȂͥȶĔ˭˒= %

UĊƠǫ̵?ƈ̲@ͥŽȷ˭˒?Ƒ͌:ͥǣ)YȧMUǘɺ?Ƒ͌"0V1VŃ#�':

"ɺģ)V2Ͱ 

� ù�8ͥʍ 2̦:Ėȓ=ʍ 3̦9NͥRAST?˒ýưʭ::N=̜˒ǫ?ʾˑ˒ýƪĊ

ƠY NIRS ˧Ⱥ=RTȍ˨+2ͰŘĴɢ̠ư¯= �8@ͥ¢ʇǽ¹ͥȶĔǽ¹?�.V

?˵͔ǽ¹9NȜɷ)̪ˠǽ¹9ŴƔ̦ VLPFC ? oxy-Hb ɀƆĿÿ"ǣ)̪ˠǽ¹=ȣ

GļŃ+2::N=ͥ Ö DLPFC ? oxy-Hb ɀƆĿÿNˠş9#2�'VS?ʡȂ:Þ

˒ɵʄ:�X/8ͥȜɷƤY̪ˠ+2ĊƠƐƊ?ř˒=@Ŵ VLPFC: Ö DLPFC?Ȱ

ý"̶̚+ͥǣ)Y̪ˠ+2ĹĔ=@ͥ Öͥɋ=đ DLPFC"ǣ)?ʦǁP˶Ǜ=̶̚

+8ȰƤÿ-U':"Ǌş9#2ͰŘĴɢ̠à9@ư¯9˯MSV2Ŵ VLPFC ?Ȱý@

ǥɰ9@<AͥŴͯLPFC ?õ̦:Ɣ̦? oxy-Hb ɀƆĿÿ"Ȝɷ)̪ˠǽ¹90V1V

ʰ:ǘɺǽ¹ RC˵͔ǽ¹:ǘɺǽ¹:?̵?®¬Äɖ"˯MSV2Ͱ�X/8đ

DLPFC9@ǘɺ=RS.ȶĔǽ¹9 oxy-HbɀƆĿÿ"Ń#!R2�'VS?ʡȂ!Sͥ

ŘĴɢ̠à9@ͥ˵͔ǽ¹::N=ǘɺ?Ƒ͌NɪŠɤ=Ń#Aͥķǹɤ=˦˱ǒÄ?ƞ

˝"<� RAST= �8˦˱YŐ±:+2èɒY˒R8�UĐʻƤYęM µͥǰɤ<Ǡɛ
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?ÆɖP˦˱=RU˶ǛY˒R8�UĐʻƤ"ɺģ)V2�AD/HD à9@ͥ¢ʇǽ¹?

ǣ)̪ˠ?ǘɺ�= �8đõ̦VLPFC? oxy-HbɀƆĿÿ?ļŃY˯M2Ͱ'V@ŘĴ

ɢ̠àʴ:@ƹñ=̶XUʾ͑ĶĉCèɒĨ̈"ŘĴɢ̠à:ɝ<UĐʻƤYɺģ-Uʡ

Ȃ9�Tͥ³?nw�×�˵͔Pƹñ˵͔Yɖ�2Þ˒ɵʄ= %UͥŽȷƹñ=̶XU

ʾ͑Ķ"ŘĴɢ̠à:@ɝ<U:-UǂǑ (e.g. Bush et al., 1999) =�˄+2� 

� ȶĔǽ¹9Ȝɷ)Y̪ˠ+2ǘɺY˒R2―= AD/HD à9 Öõ̦ DLPFC =8

oxy-Hb ɀƆ?ļù"KSV2�ʍ 2 ̦ɵʄ 3 <SC=ɵʄͪ:ɵʄ 5 ?ʡȂYDJ�U

:ͥAD/HD à9@Ȝɷ)J2@ǣ)?�.V!Y̪ˠ-Uǘɺ=Š-UŽȷƹñ= �

8ͥȜɷ)̪ˠǽ¹9@ͥŘĴɢ̠à:Ėȓ?̦¾?Ȱý"KSVUN??ͥǣ)̪ˠǽ

¹9@ɝ<U͑Ķ?́Ȱ"KSV2':!Sͥ0V1V?ǘɺǽ¹=ɝ<Uʾ͑Ķ"̶̚

+ͥ:TX%ǣ)Y̪ˠ-Uǘɺ"Žȷƹñ=ĉI-˽ˉ"͚�':"ɺģ)V2�'?

':"ͥ}�a×��n?�ĳ�ƤPŽȷƹñ�âͥSAT?˶Ǜ?�Ăê)=Ş�-U:

ʳ�SVU�ù�8ŘĴɢ̠à9ƧŘ)V2˦˱ǒÄ"±İ-UĐʻƤ@ͥAD/HD à=

 �8NĖȓ=ǂǑ9#UʡȂ:ʳ�SVUͰ 

� ¶�RT ŘͥĴɢ̠àʴ? SATF?ǘɺǽ¹=RU˽ˉ"!!U�9?Žȷƹñ:0?

ɢ̠=̶-Uɲ˞"ƘSV2::N=  ͥ AD/HDà?Žȷƹñ=ŀɤǘɺ"ĉI-Ƒ͌@ͥ

ŘĴɢ̠à=KSVUŽȷƹñ?ɢ̠ɤ˝ĩ9˳ǥ9#UɁ:ͥAD/HD à?Žȷƹñè

ɒ=ɋɝɤ<Ö͉"ɺģ)V2� 
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ʍ 4̦� ʧĔʳş:°Ɣ?˵͔ 
 

ʍ 1ʈ� ʧĔʳş 
� ǹʈ9@ ʍͥ 2̦ɵʄ 1!Sɵʄ 3?˒ýǂȔĉCɔɒǂȔ!SƘSV2ɲ˞:ʍ 3̦

ɵʄ 4!Sɵʄ 6?RAST̜˒ǫ=ɝ<UŀɤǘɺYěɺ+2ǫ?˒ýưʭĉCɔɒǂȔ

!SƘSV2ɲ˞:YʢĔ+ AͥD/HDà?Žȷƹñ<SC= AͥD/HDà?Žȷƹñ=ŀ

ɤǘɺ"ĉI-Ƒ͌=S�8?ʳşY˒��)S=ͥɵʄ 7= �8 AD/HDà?ˁƃɟ

Ɍ:ŀɤǘɺ�?Žȷƹñʻø: SAT :?̶̚?ȍ˨!SƘSV2ɲ˞=S�8?ʳş

Y˒��ǹɵʄ9ƘSV2ɲ˞ĉC0V=ŠƠ-UɺģY Table 4.5.1-1=J:M2�ʍ 1

ʓ9@Žȷƹñͥʍ 2ʓ9@ŀɤǘɺ?Ƒ͌=S�8?ʳşY˒��ʥ�8ͥʍ 3ʓ= 

�8ǘʸɤɺģY̒GU� 

� ǹɵʄ9@ RAST = %U task-switching =RUptw?ëǰ�PͥSAT ?R�<ǘ

ɺ?Ƒ͌=̶-Uȍ˨ͥRAST̜˒ǫ? NIRS˧ȺY̗+2ʾȰý?ȍ˨ͥRAST?˒ý

ưʭ:ˁƃɟɌ:?̶̚?ȍ˨Y˒R2�RAST̜˒ǫ? NIRS˩̰Y AD/HDàYęM

2Š˼=řǡ+2ɵʄ@'VJ9ĸĜ)V8�<��J2ͥRAST̜˒= %UŽȷƹñ

= �8 SATF?ŀɤǘɺ?Ƒ͌=S�8ȍ˨+2ɵʄN'VJ9=ĸĜ)V8�<��

ǹɵʄ?�̚?ȍ˨=RR8ͥRAST " AD/HD à?ˁƃˬÉ:ĔX/8ͥAD/HD à?

ŽȷƹñʻøYˬÉ-U':?9#U˵͔:<T�U':"ɷ˯9#2�)S=ͥRAST

̜˒ǫ?õ͒õ̦ȰýY NIRS =RR8˧Ⱥ-U':=RTͥAD/HD à?ʾȰý?ɋɝ

Ƥ (�â<SC=ͥµǰɤ̦¾?Ȱý) Yɺ+ͥRAST ̜˒ǫ? NIRS ˧Ⱥ=RUʾˑ˒

ýƪĊƠˬÉ" AD/HD ?|^b�×c×=<T�UĐʻƤ=S�8ǂǑ-U':"9#

2�J2ͥAD/HDà? SAT?˶Ǜ=@Žȷƹñ�âPˁƃɟɌ?̡�"ɪ¬=Ƒ͌Y�

�U':NǂǑ-U':"9#2�'VS?':!SͥRAST̜˒ǫPɝ<Uŀɤǘɺ�

= %UʾȰýP˒ýưʭͥˁƃɟɌYȍ˨-U':=RR8ͥAD/HD à?Žȷƹñ:

0V=̶XUʾȰý=S�8?ǟ2<ɲ˞YƘU':"9#2:ʳ�SVU� 
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ʍ 1ʓ� Žȷƹñ 

� ǹɵʄ9@ nͥw�×�ȓ˵͔9�U RAST= %U˵͔ĿǚPŀɤǘɺ"Žȷƹñ=

ĉI-Ƒ͌=S�8ͥŘĴɢ̠ư¯ (ɵʄ 1 ĉCɵʄ 3) ͥŘĴɢ̠à (ɵʄ 2 ĉCɵʄ

4) ͥAD/HDà (ɵʄ 3ĉCɵʄ 6, ɵʄ 7) YŠ˼=+8ͥ˒ýưʭͥõ͒õ̦͑Ķ= 

%Uʾˑ˒ýƪĊƠYǂȔ:+2ȍ˨Y˒R2� 

� ŘĴɢ̠ư¯YŠ˼:+2ȍ˨9@ͥȶĔǽ¹=8ĊƠǫ̵?ƈ̲:ĿýÌǚ?ļŃ"

˯MSV2�'?':!SͥŘĴɢ̠ư¯YŠ˼:+2ĹĔ= �8NͥRAST=RR8

ŽȷƹñYˬÉ-U':"Đʻ9�U:ʳ�SV2�)S=ͥŘĴɢ̠à@ŘĴɢ̠ư¯

RTN ˵͔ǽ¹:N=ĊƠǫ̵"ǳƨ=ƈ̲+2�'?˒ýưʭ?̡�@ŘĴɢ̠à?

Žȷƹñ<SC=̞ýĊƠ?ɢ̠ɤĿÿYĊǨ+8�U:ʳ�SVͥRAST=RR8ŘĴ

ɢ̠à?Žȷƹñʻø?ɢ̠ɤĿÿYˬÉ-U':"Đʻ9�U':"ɺģ)V2�

RAST Yɖ�2Þ˒ɵʄ= �8NͥĊƠǫ̵?ɢ̠ɤĿÿ"ǂǑ)V8 T (Bryce et 

al., 2011) ͥǹɵʄ9N̓˯-UʡȂ:<R2�AD/HDà:ŘĴɢ̠à9@ͥǥɷ<ĊƠ

ǫ̵?ŵ@KSV<!R2N??ͥAD/HD à?ĊƠǫ̵@ŘĴɢ̠à:ȣ̎+8âÁɤ

=ƈ̲-UÙĘ"KSV2�'?':!SͥAD/HD à?Žȷƹñ@ŘĴɢ̠à:Ėȓ=

ɢ̠̖�9�U::N=ͥAD/HD à?˔ýɤ9ͥ�Ȝɷ<ĊƠnq^�N�ŘʁƆĊǨ

-UʡȂ9�R2:ʳ�SV2�)S=ǳƨŵ@<�N??ͥAD/HD à@ŘĴɢ̠à:

ȣ̎+8ͥnw�×�Žȷ̬"Ń#Aͥ'VS?˒ýưʭ?̡�= AD/HD à?Žȷƹñ

ȗʻ�â"̶�+8�U:ǊȺ)V2�ƗR8ͥRAST =RR8 AD/HD à?Žȷƹñʻ

øYˬÉ9#U':"ɺģ)V2�'?ȓ<˒ýưʭ?ʡȂ=S�8ͥÞ˒ɵʄ9NʡȂ

@�˾+8�<�N??ͥǹɵʄ9@âÁɤ=ŘĴɢ̠à: AD/HD à:?̵9Ń#<ŵ

ɝ@˯MSV<!R2�:TX%ʍ̦ͩ9ȍ˨+2ŀɤǘɺ?Ƒ͌�= �8@ŁA?ǂ

Ȕ9ʰ̵?ǳƨ<ŵY˯M<!R2�'?':@ͥǣ)PȜɷ)=̶-Uŀɤǘɺ�= 

�8@ͥAD/HD à9@ͥǣ)̪ˠǽ¹:Ȝɷ)̪ˠǽ¹:?ĊƠǫ̵?ŵ"ť)Aͥǣ

)Y̪ˠ-Uǘɺ=Ċ+8ͥĊƠǫ̵"ɳʬ+<!R22M=ͥŘĴɢ̠à?ĊƠǫ̵:

?ŵ"Ń#A<R2:ʳ�SV2� 

� Ȝʐɏ=̶+8@ͥ3 ʰ:N= 8 ÷ʁƆ9�R2�ŘĴɢ̠ư¯:ťàYȣ̎+2ɵʄ

= �8Nͥư¯ͥťà?Ȝʐɏ"ĖʁƆ9�U': (Bryce et al., 2011; Ikeda et al., 

2012) PͥAD/HD à:ŘĴɢ̠à:?̵=Ȝʐɏ?ǳƨ<ŵ"KSV<!R2': 

(Kóbor et al., 2015) "ĸĜ)V8�U�J2ͥCatale and Meulemans (2009) 9@ͥŘ

Ĵɢ̠à:ȣ̎+8ͥAD/HD à9Ȝʐɏ"¿�ʡȂ9�TͥȜʐɏ?¿)" RAST = 

%UŽȷƹñYˬÉ-UǂȔ9�U:)V8�U�'VS?Þ˒ɵʄ:ȣG8ͥǹɵʄ9

ɖ�2 RAST@ŘĴɢ̠àP AD/HDà= �8N̜˒"ȣ̎ɤŝǦ<˵͔9�R2:Ǌ

Ⱥ)V2�'?R�<ʡȂ?ŵɝ"ɔ,U£<˝ĩ:+8ͥ˵ ͔Ŀǚ?̡�"Ǆ&SVU�

Žȷǽ¹:Í̛ǽ¹"ɍʇ+2ɵʄ (Ikeda et al., 2012) N�U"ͥǹɵʄ9@ͥNIRS

˧ȺY˒R2Þ˒ɵʄ (e.g. Szűcs et al., 2012) P Catale and Meulemans (2009) ˵͔Ȓ
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ưYĈʳ=ͥ0V1V?ǽ¹Yɍʇ)/.=ͥȶĔǽ¹:+8˪Ř+2�³?Þ˒ɵʄ 

(Bryce et al., 2011; Kóbor et al., 2015) 9@ͥ2S?óȿ"Ėǫ=ěɺ)Vͥ0?;4S

!"Ȝ+�Ń#)!?ƉîY˝ȧ+8�U"ͥǹɵʄ9@ͥɝĖ?ƉîY˝ȧ/.=ͥó

ȿ?ƨĞɤ<Ń#)F?ĊƠY˝ȧ+2�Ikeda et al. (2012) 9@ͥ;?ſ͢ʰNȜʐɏ

"͚Aͥnw�×�Žȷ"KSV<!R2':YĸĜ+2"ͥCatale and Meulemans 

(2009) 9@ͥAD/HDà9@ŘĴɢ̠àRTNȜʐɏ"¿AͥĊƠǫ̵Nƈ̲-U':Y

ĸĜ+2�'VS?':!Sͥnw�×�˵͔?˒ýưʭͥɋ=Ȝʐɏ=@˵͔Ŀǚ"Ƒ

͌Y��U:ʳ�SVU�Ȝʐɏ=̶+8@ ǹͥɵʄ?ʡȂ@ Bryce et al. (2011) P Kóbor 

et al. (2015) :�˄+8�2':!Sͥ0V1V?ǽ¹?Ȓư˝ʛ (˛ǚ?˭˒"ȶĔ+

8�Uǽ¹J2@ͥ�S?˭˒9Ȓư)V8�Uǽ¹) "Ȝʐɏ=Ƒ͌Y��U':"Ǌ

Ⱥ)VU� 

� nw�×�Žȷ=̶+8@ͥɵʄ=RR8ˣş)VUĹĔ:0�9@<�ĹĔ (Ikeda 

et al., 2014) :"�U�ǹɵʄ= �8@ͥnw�×�Žȷ@ɔ,2N??ͥʰ̵Pǘɺ

ǽ¹̵=ǳƨ<ŵ"˯MSV<!R2�0?2Mˠş=:;JUN??ͥŘĴɢ̠à@Ř

Ĵɢ̠ư¯:ĖʁƆ?nw�×�Žȷ"ɔ,ͥAD/HD à9@ŘĴɢ̠àRTNnw�×

�Žȷ"ļŃ+2�'?':!SͥRAST= �8@nw�×�ŽȷRTNL+WȶĔǽ

¹?ĊƠǫ̵?ƈ̲=RR8Žȷƹñ?˽ˉ?͚)YˬÉ-U':"9#U:ʳ�SV2�

SAT?˶ǛYƨĭ+2ɝ<Uŀɤǘɺ�= �8@ ŘͥĴɢ̠ư¯9@ǘɺǽ¹̵=nw

�×�Žȷ?ŵ"KSV<!R2"ͥŘĴɢ̠à9@ǘɺǽ¹̵=ǳƨŵ@<�N??ͥ

Ȝɷ)̪ˠǽ¹= �8nw�×�Žȷ̬"ļŃ+2��Ǡ9ͥAD/HD à9@ǣ)̪ˠ

ǽ¹=8nw�×�Žȷ̬"ļŃ+2�ŘĴɢ̠ư¯= �8@ǣ)J2@ͥȜɷ)?�

.V!?ĊƠY˝ȧ)V2ĹĔ9NͥŽȷƹñ?ř˒"Đʻ9�R2:ʳ�SVU�ŘĴ

ɢ̠àʴ̵?ŀɤǘɺ?ûȂ?ŵɝP CWST Yɖ�2Þ˒ɵʄ̵?ʡȂ?ŵɝNJ2ͥ

RAST= %U˵͔˝ȧPŠ˼?}�a×��nɋƤ?̡�=RUƑ͌"Ń#�ª"ƧŘ

9#U� 

� ¶�?':!SͥAD/HD à?Žȷƹñ=Ƒ͌Y��U˝ĩ:+8ͥ 1) ĊƠƐƊ?ɋ

Ɯ (Swanson et al., 1998) ͥ2) ŀɤǘɺ=ķTA SAT?ưʇ?�Ăê)ͥ3) switch cost

?͚)"Ǆ&SV ǹͥɵʄ9ɖ�2 RAST"'VS?˝ĩY�ŘʁƆˬÉĐʻ9�U':

"ɺģ)VUʡȂYƘSV2::N=  ͥ AD/HDà9@ŘĴɢ̠à:ȣG8ɪŠɤ=0V

S?Ƒ͌"Ń#�ª"ɺģ)V2� 

� RASTYɖ�2Žȷƹñ?ˬÉ=S�8ˮʝ=ȍ˨-U2M=ͥ˵͔ǽ¹Y¢ʇ˭˒ͥ

Í̛˭˒ͥŽȷ˭˒? 3S=ê%8ȍ˨Y˒R2ɵʄ 7=RR8ͥɵʄ 3Pɵʄ 6= �

8ɺ)V2ȶĔǽ¹?ĊƠǫ̵?ƈ̲@ͥŽȷ˭˒?Ƒ͌"Ń#�':"ɺ)Vͥ'?Ƒ

͌@ŘĴɢ̠à: AD/HDà:N=č%U':"ɺģ)V2�)S=ͥɵʄ 7=RR8ͥ

ADHD-RS�χƨ?ƘɁ"͚� AD/HDà9@Í̛˭˒=8ǣ)Y̪ˠ+2ĊƠY˝ȧ)

V2―=ͥĊƠǫ̵"ƈ̲+2�'VS?à?ĊƠǫ̵?ƈ̲" AD/HD àâÁ?˒ýư
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ʭ=Ƒ͌Y��2:ʳ�SVͥ)S=ˁƃɟɌ:˯ɲȗʻ:?̶̚YǂǑ-U':"9#

2�RASTYɖ�2ɪ̶ɵʄ@'VJ9ĸĜ)V8 S.ͥɵʄ 7= �8ˁƃɟɌ:˒

ýưʭâÁ:Yȍ˨-U':=RR8ͥAD/HD à?ˁƃɟɌ:nw�×�˵͔:?̶̚

F?ɺģYƘU':"9#2� 

� RAST̜˒ǫ?ʾˑ˒ýƪĊƠY NIRS=RR8˩̰-U':=RTͥŽȷƹñ=̶X

U:ʳ�SVUõ͒õ̦͑Ķ?ȰƤÿ"ɷ˯9# 0ͥVS?́Ȱ͑Ķ" CWST:@ɝ<Tͥ

RAST ?˵͔Ŀǚ (ƨĞɤƦĸPŃ#)?ȩŘ͈ͥ˦˱óȿ<;) :̶̚-U̦¾9�R

2�ŘĴɢ̠ư¯= �8@ͥđõ̦ DLPFC= �8 RAST= %Unw�×�Žȷ=

̶̚+2ʾȰý"ˣş)V2�'VS?͑Ķ@ CWST :@ɝ<U̦¾9�R2N??ͥ

RAST9@ƨĞɤƦĸPj^o=Š-UƨƢȩŘY˝ȧ-U':!SͥRAST?Žȷƹñ

=@đõ̦ DLPFC"̶�-U':"ǥS!:<R2�ƗR8ͥŘĴɢ̠ư¯YŠ˼:+

2ɵʄ 1=RR8ͥRAST̜˒ǫ? NIRS˧Ⱥ!SŽȷƹñǫ?ʾȰýYȍ˨9#U':

"ǥS!:<R2�ŘĴɢ̠à= �8@ͥ ÖƔ̦ DLPFC=8= �8nw�×�Ž

ȷ=̶̚+2́Ȱ"ˣş)VͥŘĴɢ̠ư¯:?ʰ̵ŵ@<�N??ͥŴ VLPFC =8

oxy-Hb ɀƆ"ļŃ+2�ŘĴɢ̠à= �8@ͥõ͒õ̦͑Ķ?ȗʻŪİ"Ăê=@ɢ

̠+8 S.ͥnw�×�Žȷ=̶̚+2ʾȰý"ƂʔĬ9KSVU':ͥ)S=ͥŘĴ

ɢ̠ư¯:@ɝ<UǠɛͥɋ=˦˱Yɖ�2ƦĸèɒY˒R8�22M=ͥŘĴɢ̠ư¯

:@ɝ<U͑Ķ?́Ȱ"ˣş)V2:ʳ�SV2�AD/HD à= �8@ͥŘĴɢ̠à:

?ʰ̵ŵ@KSV<�N??ͥŴđƔ̦ DLPFC ĉCͥđ VLPFC ? oxy-Hb ɀƆĿÿ?

ļŃ" RAST= %Unw�×�ŽȷYĊǨ+2́Ȱ9�U:Ǌş)V2��Ǡ9ͥʰ̵

P˵͔ǽ¹̵9?ǳƨŵ@˯MSV<�" ȶͥĔǽ¹̜˒à=ŴƔ̦ VLPFC=8 oxy-Hb

ɀƆĿÿ̬"ȸŦ+2�'VS?':!SͥAD/HD à9@ŘĴɢ̠à:Ėȓ?͑Ķ::

N=ͥɝ<Uʾ͑Ķ"nw�×�Žȷ=̶XU:��U�ƗR8ͥRAST̜˒ǫ?đõ̦

ĉCƔ̦ VLPFC ?Ȱýļù:Ŵõ̦ VLPFC ?Ȱý¿�" AD/HD à?|^b�×c×

ǂȔ?B:S=<T�U:ʳ�SV2� 
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ʍ 2ʓ� ŀɤǘɺ?Ƒ͌ 

� ʍ 2̦= �8ɖ�2RAST9@ ǣͥ):Ȝɷ)YƠê=ȧMU¢ʇɤ<ǘɺYɖ�8ͥ

Žȷƹñ?ɢ̠ɤĿÿP AD/HDà?Žȷƹñ�âYȍ˨+2�ʍ 3̦= �8@ RͥAST

̜˒ǫ= SAT F?˽ˉYƨĭ+2ŀɤǘɺ (Ȝɷ)J2@ͥǣ)Y̪ˠ-Uǘɺ) "

AD/HD à?Žȷƹñ=;?R�<Ƒ͌Y��U?!=S�8ͥ˒ýưʭͥõ͒õ̦͑Ķ

= %Uʾˑ˒ýƪĊƠYǂȔ:+2ȍ˨Y˒R2� 

� ǹɵʄ9ɖ�2 RAST= �8 ɵͥʄ 1!Sɵʄ 6J99˪Ř+2ȶĔǽ¹@ Í̛ͥ˭

˒:Žȷ˭˒!SȒư)VUͰ0?2M switch-cost=˽ˉ"!!U:ʳ�SVͥù�8ŀ

ɤǘɺ"Ŀÿ-U':9ͥȜɷ)ͥJ2@ǣ)?�.V!?ŀɤǘɺ=̢+2ĊƠƐƊ?

ř˒ĉC óͥȿ!S?Žȷ?ñƙY˒�ƞ˝"�U�ŘĴɢ̠ư¯9@ ʍͥ 2̦= �8ͥ

Žȷƹñ"Ăê=ř˒9#8�U':"ǥS!=)V8 TͥJ2ͥ˯ɲɤ˽ˉ?Ń#)

=̶XS.ͥȜɷ)ͥJ2@ǣ)?�.V!?ǘɺ=Ơ,2ĊƠƐƊ?ř˒NĐʻ9�R

2�ŘĴɢ̠à= �8NŘĴɢ̠ư¯:Ėȓ=ͥǣ)̪ˠǽ¹=8ĊƠǫ̵"ƈ̲+ͥ

Ȝɷ)̪ˠǽ¹=8Ȝʐɏ"͚�ʡȂ9�R2�'?':!SͥŘĴɢ̠à= �8NŽ

ȷƹñ@ŀɤǘɺ?Ƒ͌Yč%U�Ǡ9ͥŀɤǘɺ=Ơ,2ĊƠ?ř˒=Nɢ̠ɤĿÿ"

̶XU:ʳ�SV2�AD/HD à= �8NͥŘĴɢ̠à:?ȣ̎9ʰ̵=ǳƨ<ŵ"Ƙ

SV<!R2�'?':!SͥŘĴɢ̠àĖȓ=Žȷƹñ= %U task-switchingPǘɺ

?˽ˉYč%U':"ɷ˯)V2�J2ͥ�.V?ʰ= �8Nǣ)̪ˠǽ¹=8ĊƠǫ

̵?ɳʬ:ĿýÌǚ?ļŃ"KSV2�'?':!SͥAD/HD à@ŀɤǘɺ!SŘĴɢ

̠à:ĖʁƆ?Ƒ͌Y�%UN??ͥŽȷƹñ?ī̈́@ĊƠ?ĿýƤYęM˵͔Pǘɺ?

˽ˉ=̶XS.éɐ-UĐʻƤ"�U':"ɺģ)V2�)S=ͥɵʄͫJ9?ȶĔǽ¹

YŽȷ:Í̛?˭˒=ê%8ˁƃɟɌ:?̶̚Yȍ˨+2ɵʄͬ= �8@ͥADHD-RS

��χƨ�:ǣ)̪ˠǽ¹?Í̛˭˒?ĊƠǫ̵:"Ȝ?ɪ̶Yɺ+2':!S AͥD/HD

à= �8ɐřĹ͉= %U�χƨ?ɟɌ"ͥŀɤǘɺͥɋ=ǣ)Y̪ˠ+2ǘɺ=̢+

2Žȷƹñ?ī̈́=̶̚-UĐʻƤ"�U':"ɺģ)V2� 

� ʾˑ˒ýƪĊƠ= �8@ͥŘĴɢ̠ư¯9@�.V?˵͔ǽ¹9NȜɷ)̪ˠǽ¹9

ŴƔ̦ VLPFC ? oxy-Hb ɀƆĿÿ"ǣ)̪ˠǽ¹=ȣGļŃ+ͥŘĴɢ̠à9@ŘĴɢ

̠ư¯RTNȜɷ)̪ˠǽ¹9Ŵõ̦ DLPFC ? oxy-Hb ɀƆĿÿ@ť)�N??ͥŴƔ

̦ DLPFC@ŘĴɢ̠ư¯:Ėȓ=ļŃ+2�ŘĴɢ̠ư¯9@ͥǣ)RTNȜɷ)?ʦ

ǁ=õ͒õ̦?èɒ?˽ˉ"͚�':"ɺģ)V2�ŘĴɢ̠à9@ͥnw�×�Žȷǫ

=ŘĴɢ̠à9@ŘĴɢ̠ư¯:ɝ<Uʾ͑Ķ?́ȰYɺ+2':"ǥS!:<R2"ͥ

ŀɤǘɺěɺ�= �8Nͥ'?ÙĘ"˯MSVͥŘĴɢ̠à= �8@̞ͥýɢ̠<S

C=Žȷƹñ"Ăê=ɢ̠+8�<�':Pͥµǰɤ<Ǡɛ?ÆɖP˦˱=RU˶ǛY˒

R22M=ͥ'VS?͑Ķ"Ȱý+2ĐʻƤ"�U':"ǊȺ)V2�AD/HD à= �

8@ͥǣ)Y̪ˠ+2ǘɺ9¢ʇǽ¹=8đõ̦ VLPFC ? oxy-Hb ɀƆĿÿ"Ń#Aͥ

Ȝɷ)Y̪ˠ+2ǘɺ?ȶĔǽ¹=8 Öõ̦DLPFC? oxy-HbɀƆĿÿ"Ń#!R2�
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'?':!SͥAD/HD à9@Ȝɷ)?Îǁ<SC=ǣ)?èɒ=S�8ŘĴɢ̠à:@

ɝ<Uèɒʠ̈Yɖ�8�UĐʻƤ"ɺģ)V2�'?':!SͥAD/HD à9@Žȷƹ

ñ=ĔX/8ͥŀɤǘɺ=̢+2ĊƠ?ř˒=ŘĴɢ̠à:@ɝ<U͑ĶPèɒʠ̈"̶

XU':"ɺģ)V2� 
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ʍ 3ʓ� ǘʸɤɺģ 

� ǹɵʄ?ʡȂỶJ�2ǘʸɤɺģ:+8ͥ¶�?�ɁYǄ&U':"9#U� 

� AD/HDà:ŘĴɢ̠à?Ȝʐɏ@ĖʁƆ9�T AͥD/HDà= �8NŽȷñƙ0?N

?@ŘĴɢ̠à:ĖʁƆ9�U:ʳ�SVU�)S=ͥ˵͔ǽ¹Yh�w�×�-U':

=RR8 ŘͥĴɢ̠à:ĖʁƆ?}�a×��n?ř˒"Đʻ9�UĐʻƤNɺģ)V2�

+!+ͥh ̵9ǳƨ<ŵ"˯MSV<!R2ʹǭ:+8@ Ąͥøʴ?ǚPǽ¹˪Ř?H!ͥ

AD/HD = %U}�a×��n?�ĳ�ƤNƧŘ9#ͥŀɤǘɺP˵͔Ŀǚ?Ƒ͌=R

TͥʡȂ"ƞ.+N�˾+<�ĐʻƤN�U:��U�'VS?':!Sͥʍ 1=ͥɖ�

U˵͔PǘǺĉC0?ěɺǠȬYʳ�U�9ͥAD/HD à=@Ûþ:<UĊƠF?ƹñ?

ī̈́"ǹ̂ɤ=œİ-U':YDJ�ͥǂŤǓǏ=�2Uƞ˝"�U:ʳ�SVU�ǹɵ

ʄ9ɖ�2 RAST @ř͙˵͔9�TͥɐřĹ͉9ɔ,UŽȷ:@Ɍȫ"ɝ<U:@��ͥ

Ûþ:<UĊƠYƹñ-U':YȧMSVUɌȫ=ɩ͉+2―=ͥAD/HD à9@ŘĴɢ

̠à:ȣ̎+8}�a×��n"¿�+"49�U':@ŁAǂǑ)V8�U��X/8

ǹɵʄ9NĊƠǫ̵?ƈ̲:+8ɺ)V2R�=ͥČTʟK=ǫ̵"!!UĐʻƤN�U

:ʳ�SVU�'?Ɂ9@ͥŁA?Ʀĸ"˩̏)V8�U���wŔʲ<;= �8@ͥ

ǫ̵Y̲M=ɷÎ-U':PƦĸ0?N?YŦ<A-Uͥ�Ɔ=˞�UƦĸ?̬YȸS-

<;?ųņY-U':=RR8ͥ�ƞ˝<Ʀĸ=χɨ+TSA<UɓĻYǛ×-U':F

?ˁƃɤ<ǳûƤYǓǁ-UʡȂ:��U�J2 Ėͥ,���w?¢9 ǽͥ¹"ĿXU (Ƌ

#ʑP̅+ʑ<;"ȶİ-U<;) ĹĔͥtask-switching F?˽ˉ"!!UʡȂ:+8ë

ǰ�=ī̈́"ɔ,P-Aͥ0?2M=g\�n�n"ļ�"4<':=N̶̚-U:ʳ�

SVUͰʾˑ˒ýƪĊƠYɖ�2':9 AD/HD àYęLťà= �8ŽȷƹñF?˦˱

?±İ"ƧŘ)V2':NDJ�U:ͥ'?R�<Ɍȫ9@ͥªõ=ɝ<U˝ʛ?ĥ͔"

ȶİ+8�U':=ȥT!/U<;?˦ˋ!%"ƞ˝9�U:��U� 

� ʍ 2 =ͥAD/HD à?ǂŤǓǏ= �8@ͥ˦ˋ!%?ųņPǘŚå?ɓĻ?Ǜ×<;

?ɓĻ˶ǛNƞ˝9�U:ʳ�SVͥ˦ˋ!%=̶+8@ͥŔȇ9?�ǝǂɺ<;9�ǣ

A�P�Ȝ+A̵̡ͥ�.=�<;?ǂɺ=ɤɷ=Ơ,U':"9#<�':"�VAͥ

ɤɷ=Ơ,U':"9#UǢN�U<;ͥAD/HD à?ǢŻɔȰ= %UČTʟK?��

Yɒˤ-Uƞ˝"�U:˦�U�ǹɵʄ= �8@ͥǣ)Y̪ˠ+2ǘɺ�= �8@ͥ

ĊƠǫ̵?ƈ̲:Ȝʐɏ?ļù"KSV2�'?':!S ɋͥ=ǣ)Y̪ˠ+2ǘɺ (�ǣ

Aĥ͔Yˤ#<)��<;?˦ˋ!%) 9@ͥǘɺ̗T?}�a×��nYɢǎ9#<�

ĐʻƤ"�U':"©Ƨ)VU�)S=ͥ�χƨÙĘ?Ǝ� AD/HD à9@RTͥŀɤǘ

ɺ=Ɨ�':=ī̈́"ɔ,UĐʻƤ"�U:ʳ�SVU�ƗR8ͥAD/HD à=Ď͒9?

ŀɤǘɺ@ûȂɤ9@<�:ʳ�SVU�ǘŚ<;?âÁǂɺ9ŀɤǘɺY˒�':"�

R8NͥAD/HD à=Š+8@ªõ=�°Ǣ@ǣAPV0�<?!ͥ0V:NȜɷ)Y̪

ˠ+8ČTʟZ9KU?!�ʎ?PT:TY˒R2�9ͥAD/HD à?�×n=ĔX/2

ǂŤǓǏ"ƞ˝9�U:ʳ�SVU� 
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� ř͙ɤȍ˨::N= AD/HD à?ˁƃɟɌ?ˬÉY˒�':=RTͥAD/HD à?ǢŻ

ɔȰ�?ī̈́ ɋͥ=�χƨ"Žȷƹñ?�Ăê)?2M=ɔ,8�UĐʻƤ"ɺģ)V2�

'?':!SͥǘŚå= �8χƨYĘ%UG#Ʀĸ:χƨYĘ%UG#9@<�Ʀĸ:

"Ėǫ=ǌɺ)V2―=ͥŽȷƹñ?�Ăê)ͥ�â=RTͥRT͛øɤ<ͥÛþ<χƨ

YĘ%UG#9@<�Ʀĸ=χɨ+8+J�ĐʻƤ"�U:ʳ�SVU�J2ͥſ͢?�

Ǥ=¼�ͥ˖͉ɤ<˔ýƤPŁýƤ@ɨʇ2<A<UN??ͥǹ̂ɤ<Žȷƹñ?�Ăê

)P�â"�U':Yɒˤ-Uƞ˝"�U:ʳ�SVU�ƗR8ͥ�Ɂɨ?ǘʸɤɺģ:

+8ͥǘŸ@ AD/HD à?'?R�<ɋƤYɒˤ+2�9ͥǌɺ-UƦĸ?ǚ?˶ǛPǌ

ɺ?²ǠPq^��f?ųņY˒�':=RR8ͥAD/HD à?χƨYǠĘ´%-Uƞ˝

"�U:˦�U�ǹɵʄ9@ͥ�χƨÙĘ?Ǝ� AD/HD à9@ͥÍ̛˭˒= �8ǣ)

Y̪ˠ+2ǘɺY˒R8�U?=N!!XS.ͥĊƠǫ̵"ƈ̲+2�'?':!Sͥɋ

=χƨÙĘ?Ǝ� AD/HD à9@ͥŽȷƹñYƞ˝:+<�ĹĔ9�R8Nͥǣ)Y̪ˠ

+2ǘɺ=̢+2˵͔̜˒"ī̈́9�UĐʻƤ"ǂǑ)VU�ƗR8ͥ�χƨÙĘ?Ǝ�

AD/HD à=Š+8@ͥ�̒+2«S?ǘʸɤɺģ=ù�ͥÐî=χƨYĘ%)/UR�

<˦ˋ!%Y˒R2�9˵͔̜˒YÍ-<;?ųņ"ƞ˝9�U:ʳ�SVU�  

� ¶�?R�=ͥǹɵʄ@ AD/HD à?Žȷƹñ:ŀɤǘɺ:?̶ÌYǥS!=+ͥ0?

ɲ˞Yǘʸɤɺģ=Ȱ!-':"9#2:ʳ�SVU�  
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ʍ 2ʈ� °Ɣ?˵͔ 
 

� ǹɵʄ= %U�̚?ȍ˨Y̗+8ͥ�AS!?°Ɣ?˵͔YǂǑ9#U� 

� J.ͥǹɵʄ9ɖ�2RAST= �8ͥ˒ýưʭͥʾˑ˒ýƪĊƠ:N=˵͔Ŀǚ?̡

�=Ƒ͌Yč%U':Yɺģ-UʡȂ"ƘSV2�˵͔Ŀǚ=@óȿ?ěɺǠȬ��˛ǚ?

óȿYĖǫ=ěɺ-U?! Jͥ2@�S?óȿ?KYěɺ-U?!	
 �Póȿʂ��ǜŒ ǚͥͥ

ýɊ<;	
 �ͥ˵͔ǽ¹?Ȓư��ȶĔǽ¹J2@ͥą�ǽ¹	
 �"ęJVU�ǹɵʄ9@ĊƠ

ǫ̵?ASS#?Ń#)"ǘɺǽ¹J2@˵͔ǽ¹=RR8ɝ<Tͥ˵ ͔ǽ¹Pǘɺǽ¹ͥ

ʰ̵9?ǳƨŵ@<�N?? 0ͥ?ÙĘ@AD/HDà9͖ˌ9�R2�Þ˒ɵʄ= �8Nͥ

AD/HDà9@ŘĴɢ̠à:ȣ̎+8 Ðͥ¯å= %UĊƠǫ̵?ASS#"Ń#A 'ͥ?

ASS#?Ń#)"˵͔Ŀǚ=Èœ-U':"ǂǑ)V8�U (Vaurio et al., 2009) �ǹ

ɵʄ= �8@ͥRAST:��˵͔0?N?ͥɝ<Uŀɤǘɺͥ˵͔ǽ¹?Ȓư (ȶĔǽ

¹:¢ʇǽ¹) "˵͔Ŀǚ:+8AD/HDà?˒ýưʭĉCʾˑ˒ýƪĊƠ=Ƒ͌Y��

2':"ǊȺ)V2�J2ͥRAST@ǜŒ?˴Kʻø"Ăê9@<�àʉPƁàYŠ˼:

+2˵͔9�U':YĊǨ+ ŘͥĴɢ̠àʴ<SC=AD/HDà?ēʰ̵9ȜʐɏY¢Ɲ=

ʢ˧ɤ<ǳƨŵ@H:Z;˯MSV.ͥǹɵʄ9Š˼:+27Ȟ!S12ȞJ9?ŘĴɢ̠

àPAD/HDà= �8N̜˒"ŝǦ9�U':"ɺģ)V2�:TX% ŘͥĴɢ̠ư¯9

@ń­ûȂ"ɔ,22M=ͥ˵͔ǽ¹Pǘɺǽ¹̵=Ȝʐɏ?ŵ"KSV<!R2:ʳ�

SV2�ɖ�Uóȿʂ=̶+8@ͥǹɵʄ9@Catale and Meulemans (2009)YĈʳ=+

2���	:+8Ń#�ýɊ:ť)�ýɊ?0V1V�ʂ͗?ýɊYóȿ:+8ɖ�2" Ƅͥ˷

9̒G2R�=RTŁA?óȿʂYɖ�2ȍ˨N<)V8 Tͥ̈́ǦƆ?˶Ǜ:��ˣɁ

!SNóȿʂYĿ�2ȍ˨?ÃıN�UN?:ʳ�SVU�'V=̶̚+8ͥ˒ýưʭ9

@�AJ9ř―?Ń#)"Ń#�!ť)�!?K?íǞYȧM8�U?K9ͥɖ�2óȿ

=ęJVU;?R�<˝ĩ"Žȷƹñ=Ƒ͌YĉI+2?!;�!Yǥɷ=ƶ�':"9

#<!R2�'?Ɂ9ͥɖ�Uóȿ"ɝ<Unw�×�˵̵͔= %Unw�×�Žȷ̬

?̡�Pͥ˵͔ǽ¹?Ȓư?̡�";?R�=nw�×�Žȷ=Ƒ͌Y��U?!ͥ=S

�8RTˮʝ=ȍ˨Y˒�ƞ˝"�U:ʳ�SVU�'VS?ȍ˨=RT AͥD/HDà"˵

͔ɓĻPóȿěɺǠȬYǥS!=-U':Pͥ̔=ī̈́)";��R2Ĺ͉9RT͖ˌ=

<U?!ͥJ2ͥ;?Ĺ͉9�VAͥŽȷƹñYĂê=ř˒9#U?!ʎ?ͥRTǘʸɤ

ǓǏ=S<"UɺģYƘU':"9#U:ʳ�SVU� 

� J2ͥŠ˼?ſ͢P¯ǚ=S�8Nͥȍ˨?Ãı"�UͰAD/HDư¯9@ˠˡɤχƨ˵

͔= �8 SAT "ưʇ+  (Cross-Villasana, Finke, Hennig-Fast, Kilian, Wiegand, 

Müller, Möller, & Töllner, 2015) ͥŘĴɢ̠à@ąʙ<̞ýĊƠ9�VAͥ8Ȟ͎=ư¯

:ĖȦȻ=˃U (Rival et al, 2003) �Ikeda et al. (2012) 9@ͥſ͢ʰ(:=RUȍ˨Y

˒R8 T ſͥŦàʰ9ĊƠǫ̵?ƈ̲"Ń#A 1ͥ2Ȟà9@ư¯:ĖȦȻ9�U':Y

ǂǑ+8�U�ǹɵʄ9@ 6ͥȞ!S 12ȞJ9?ťàY�ʰ:+8ƶR22M=ͥſ͢=
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RUɢ̠ɤĿÿYȍ˨-U':"9#<!R2�J2ͥThursina et al. (2015) 9@ͥ7Ȟ

!S 9ȞJ9? AD/HDà:ŘĴɢ̠à9@ CͥWST?̠ưǫ̵ĉCȜʐɏ=ǳƨŵ"<

!R2?=Š+ 1ͥ0Ȟ!S 13ȞJ9?ʰ9@ʰ̵9?ŵ"ɔ,2':!SͥCWST@Ƣ

ǩǶ? AD/HD à?ne�×z�fȍȆ:+8ǳɖ9�U':Yɺģ+2�)S=ͥǹɵ

ʄ? AD/HD àʰ@ˁƃɟɌPɲɤʻø=ASS#"Ń#!R2�'VS?':!SͥŘ

Ĵɢ̠àĉCͥAD/HD à?j���j^oYǀÝ+2�9ͥſ͢(:?ŽȷƹñĉCŀ

ɤǘɺ?Ƒ͌:ɢ̠ɤĿÿYȍ˨-Uƞ˝"�U�ù�8ͥAD/HD à?ˁƃɟɌPɲɤ

ʻø=RUʰê%Y˒�ƞ˝"�U:ʳ�SVU� 

� 'VS?ȍ˨=RTͥ¶�?�Ɂ=S�8)S<Uȍ˨Y˒�':"9#U:ʳ�SV

U�1) RAST= %UŘĴɢ̠à?Žȷƹñ?ɢ̠ɤĿÿͥ2) AD/HDà:ŘĴɢ̠à?

Žȷƹñ?̡�P AD/HD à?Žȷƹñ?ɢ̠ɤĿÿͥ3) ˁƃɟɌPɲɤʻø?̡�"

RAST?˒ýưʭPʾȰý=��UƑ͌=S�8ǥS!=-U':"9#U:ʳ�SVU� 

� ǱƔ=ͥNIRS ˧ȺYęMͥʾȰý˧Ⱥ=̶-U˵͔9�U�NIRS =RR8˧Ⱥ)V
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