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�½Ç´ɓÇ´V� ȁ½W! Ȼ! 1!
 

ĥ� � Ǚ�

�	
�õƏƨƨũ×õĻĴ�	
�õ �ļ ��ĵǃ �	
�õ �ļ �	ĵ¿ƴ½ȜȭÞǆȋɒ

XõƁJɂķ?Řƛǅǀ@ɐ�'%+3+0/��$,+/)�$/&�4*'��2$+/ɑ>£ǅœŐĻǲKƄƁɒ¿Ĵ

ãoVƊƔĒŃȏȗ½ȲĻǲǅ®½×ƸȔǒǤǬǅTŞɒ\NǡƄ�JŞ×Ǔ¼Iɒ

ƏƨƐ×ǅƎĻƐ×ɀÄƊƔKƀêȂ�ɒľƿ¿Əƨǒȥ×ɀÄIǅ½ȲĢȇ>¿ū

ľCÒƁ½ȲĻǲIɒŀVȯ¦ɁƀǕc´ǬİÎɒU�Ƒ£�ƆȬǬÊ>ǅĻƁǟà

ǅĎČɏ�A�=ȑŐƊǤĻƁ£ǅƸɒȯNƴ½×ƸKÎɒ�ĝÑ=ƵÑ�=ą½=ĵ

ŀ=ŸÌ=I½=ř½ƚɒJǙƁƏƨƐ×JŞ×ǓŽ[ǕɒȠFș�ȢgǅĻɒ©Ǜ

ĂȣǝœõĻƁ½ȲƿǛ÷ɒ\¤®½æĴœɀÄƁȣǝƑ÷>�P�=Əƨƨũ×ɀÄ

ƁƊƔɒȐŧǾ²ãƨũ×ƁŷǬŌÃç}�ƏƨƐ×ƁƊƔKIɒHŊ�úƖƏƨƐ

×ƁĲŌÃǅġǤ»ŃȬkɒ©ǛĂœ×ȨƁćȒĒȧǅƀê>�C�=ȹæ�ĜI½×

Ƹ¤�Z½Ü×ƸƁ£ǅVį¤ǬİƀǕɒ¿õĻŶÈ¨ĽȓŀV¿~Ɓ¹dªŪV£

�ɒȹæGŽ¿ƏƨƐ×Ʀ¯ƎĻƐ×ƁśŞɐȌõg  %+'/%' ľ�¤ǭǵůųƁŮȨɑɒ

ªŪ×ǓŽƁě}ȝĽĀÑƁƕȪ>�
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Ƅ� � Ȧ�

ȻƋ�

ĥǙ�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� 
�

ƄȦ�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� ��

Í=£�ƄƁ�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� ��

Ƿ=ĻǲȗƑ�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� ��

£=ǅĻĆĂ�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� �

ƽ=úǲ�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� ��

`=ĩºǺı±Ɠ¤~Ý�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� ��

Ȱ=Ȯ]�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�� �
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Í=£�ƄƁ�

� œŐ�ñƏƨƨũ×ĻõĻKJǙƄƁūɓ�A�¦ɁÇ´oVƊƔĒŃɒǅ®

½Əƨƨũ×ɀÄKäÜ×ƸɒȔǒǤǬǅTŞɔ�P�Nǡ½ȲȪƏƨƐ×ɀÄƦ¯ƨ

ũ×ƚƎĻƐ×ɀÄKJŞ×ǓƀêȂ�ɒľƿ¿äŉɀÄǅ½ȲĢȇ>�

Ƿ=ĻǲȗƑ�

Əƨƨũ×õĻɐ�//5$-��0/('2'/%'�0/��'520'%0/0.+%3ɑūĽȬƏƨƨũ×ƁȣǙ½

ȲƊǤĻɒż�  0%+'48�(02��'520'%0/0.+%3� Jȋɒ\¤µ½ȲƉ±ƁÑ×ȉŞ¯ȋ>ƆȈ

Ĵ�ZȈr²À�ĉƁ½ȲƊǤĻɒƿĺ{�NǡGŽ®½ɒè�ķ|Ȕ½ÜɒæǀƏ

ƨƐ×¿ƎĻVİƁĲǛǡĈƪǅƊƔĳ²ɒæě}½~ǀƏƨƐ×ƁƊƔǅĐŻĽŊ

Ñ�ƃ>�

�	
�õƏƨƨũ×õĻĴ�	
�õ �ļ ��ĵǃ �	
�õ �ļ �	ĵ¿ƴ½ȜȭÞǆȋɒ

XõƁJɂķ?Řƛǅǀ@ɐ�'%+3+0/��$,+/)�$/&�4*'��2$+/ɑ>£ǅœŐĻǲKƄƁɒ¿

ĴãoVƊƔĒŃȏȗ½ȲĻǲǅ®½×ƸȔǒǤǬǅTŞɒ\NǡƄ�JŞ×Ǔ¼

IɒƏƨƐ×ǅƎĻƐ×ɀÄƊƔKƀêȂ�ɒľƿ¿Əƨǒȥ×ɀÄIǅ½ȲĢȇ>�

ȑŐõĻƁJǙĻÈū !*'��+49��$2-40/��'8��+3%$8/'���+$.+ɒĻǲĀŲ�ƁķɓƘA

ÒAÑĶƁȩóŦǮɒé�ū�Ñǲɂɐ�'5203%+'/%'�� 0%+$-� $/&��'%+3+0/� %+'/%'ɑ��

¿�oÈÀȔǒɒȑM©\ƇĂ�ȑoƊǤĻƁŲǇǅȣɎ>E�¿öÈÇ´KāɒĢ

ǌķƘAÈƁ� �034'2�3'33+0/ɒKāęķƘAÈ�ȟV¶£�ƁÑŦǮɒAƅ�ĹDBɎ

ęƦŁɒŬā¿ĖÎȔǒǂ�Ĺɉ>�

¿Ż�ɉ¤ǂ�ĹɉK�ɒJȋ¸dŲ�ȔǒNǹĆƁǦǢǅØĠɒĀqĂ�Zǆ

ȋƊǤĻƁ¸d£Ʒɓ¿Ơ�ŀȮȌɒ§ÎīƱNASF°ɄǇƁǹƣɒ\¤ńSȣǙ

ǮƸĔáɋÛJĞVƁƠƳ¸ɒF°ɄǇƁǹƣ[ǕF°ƁčƵɒhÕɓƢǇǕƍåĚ

¯fƊƔÐb=ǍǇǕƍáɋÛĚƊƔV¶=ɍǇǕƍ¡ÌāV¶Ěífƚ>ƹȣǙǮ

ƸĔáɋÛJĞVƁƠƳ¸DÕŃĽVƠ±ɒ�ɉĸĻǗŲ�lžňdɒH©\Â¿°

AňƺÒɒ©\Ƚ�Ȕǒ×ǓTŞĔ¯fŝǪƚ>�
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ƘPÒĮÒƁǲƑɒȠķAǿ¿ÑĻÈƼÇ´ɒ�E�¹ɎĸȩÖƘPÈƁ �034'2�

3'33+0/ɒŬāĹɉǂŷ>ĺǹĆƁķɓÑĻŲ�ØĠƘCÒƁĶɉķ#0.'/�3��'4702,+/)�

�2'$,($34ɒäìǅÓĉƁÈÀȔǒĶɉɒÓĉp©\ȳčÀÂ¿AǿĶɉƺÒTŞɒ

úƖVȲƫȄ>ƘCÒYķÑĻÈÇ´ɒȔǒ�E��Ɏ�ƦŁɒ\�ȀȆĔȀɇōƁ

V©\ĳjȶȩ>�

œŐĻǲɒŀVĴ � ļ �� ĵE�¦ɁƀǕc´ǬİÎɒU�Ƒ£ǅƊǤĻäŉǬ

ÊɒHǅ®½Əƨƨũ×ɀÄKäÜ×ƸɒȔǒǤǬǅTŞɒ\Nǡ½ȲȪƏƨƐ×ɀ

ÄƦ¯ƨũ×ƚƎĻƐ×ɀÄKJŞ×ǓƀêȂ�ɒľƿ¿äŉɀÄǅ½ȲĢȇ��

£=ǅĻĆĂ�

ŀŐ£ǅĻǲėƀǕK¦Ɂc´ǬİÕEɓ�

A=ǬİɂƄɓ�07��+)$2'44'��$%,�#$2/+/)3��(('%4� .0,'23��

<�/��6'/4��'-$4'&��04'/4+$-� 45&8�

P=ÈŐƮǐɓ�034'2�3'33+0/�����0�����

C=ƀǕĵľ¤ĸȪɓ�ļ �� ĵE� 	���	1.:	���	1.�

¹=ÀɎɓ $-0/���$/&��

R=ƀǕǬİǈİĥǙɓ�

 Chain smokers may view cigarette pack warning pictures more than 7,000 times a year, 

but are these pictures effective? What kind of warning pictures is most efficacious? This study 

deploys ERPs to explore smokers’ neuroscientific responses to these warnings. Each trial 

began with a black screen (1,500 ms), then a fixation (500ms) screen, followed by random 

interval black screens (300 ~ 700ms with an average of 500ms), warning labels (1,500 ms), a 

black screen (200ms), and finally an IAPS arousal rating screen (3,000 ms). The final screen 

elicited the degree of response to the warnings on a five point SAM scale. The warning 

pictures were classified into two categories: health threats that were physically highly 

evocative vs. less evocative and direct social threats vs. indirect social threats. The pictures 

used in the experiment were obtained from Google image search, and presented along with 

warning text and cigarette package shapes.  
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The results indicate that smokers experienced less trepidation induced from the warnings. A 

P300 component was elicited among the different warning classifications in the brain midline 

and left frontal lobe, including electrode points F3, FZ, FCZ, CZ, with latencies of 240-310ms. 

An LPP component was elicited from different warning classifications in the frontal cortex 

and parietal regions with a latency of 420-530ms at electrode points including FCZ, FC4, C3, 

CZ, C4, CP3, CPZ, P3, PZ. The P300 and LPP associated with social threats was much more 

negative for non-smokers than responses of the smokers to physical health threats. Smokers’ 

reactions to social threats and non-smokers’ reactions to physical health threats were stacked 

in the middle brain, but the LPP component was more widespread than the P300. 

We found P300 appears linked to the frontal lobe to cortex, while the LPP component appears 

in the brain midline to outlying regions. Thus, distinguishable P300/LPP components may be 

elicited by different categories of images. We conclude that cigarette package warnings have 

a significant impact when P300/LPP components were elicited, so P300/LPP may be useful as 

a distinguishable endogenous neuro-indicators.  

 

�=oVėƀǕİƗ~ÝƟȍ 

    ēpƀŶſ LPP Ē��Ŷ¿ȞșÀ�ƁÑǀIƬĸɒP300 �Ŷ¿�ɃǋƂǼɒ»

œɒF°Ʌ�Ɓ¾xɒ©ƿüǿF°Ɓ P300/LPP Ē�>ēpƁƦǬķɒF°ƁɊŭ�

ǘǱ´ɒ©üǿ P300/LPP Ē�ɆǌƁï�ɒė\ P300/LPP ©ƿ©\fū©��F°Ʌ

ÃɊŭ�ǘƁ~ŤĉƏƨğŋ> 

 

B=ǤǬĔTŞOȼ 

ŀÈŐ�Ľ � ƞǬİƀǕɒfƸ��gǂƴ½=ƵÑ�=ř½=ŸÌ=ƵÑ�=

ą½=ªŪǅI½>¿c´ǬİƀǕƁǤǬĸȪɒǅĻ×ƸȠƤƤĤiNǧÏâǸƁƨ

ɋǅčǛɒŲ�ķȤæáɋǦǢǅŤ�łɐ3052%'�$/$-83+3ɑƁȟ�ɒȑSčǛæĴœƞ

İƗƁāưnĪãȿĽ�ƃ>�

�
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�=®ÈŐÇ´Kǲɂ¤�Ç´~Ýĥȍ�

ƘAÒD�ɓ�

JɂɓƏƨƨũ×ÆƌífÁ�

~Ýĥȍɓăȡ×ǅǎ×ƁǟɎɒgăƏƨƐ×ƁǠ÷ɒȔǒƨũ�łǅƨũ

ŌûƁġǤɔăƏƨƐ×ƁǟɎɒgġǤý�×ƶ»ū×ƶǶǊƚ

»ƥɒFAÚĻĽŖȈÔƁ×ƶĬŃ>�

ƘAÒE�ɐ '33+0/��ɑɓ�

JɂɓƏƨǅǀƁƨũ�ł�

~ÝĥȍɓăǀƐ×ƁǟɎɒġǤî«ǀƁFæƓċþɒ\¤Vp¿rÔDƁ

FAǄŶǴɒ\¤�Żǎ×¤ !� ǦuɒƊƔǅɋǯVpæĴË

şĊƁF·őK»ƥ>ŬāĽAŕ �034'2�  '33+0/� �ɒĢǌķJɂŦ

ǮɒġǤĎÙ�ŨÕe¿ƏƨƫȄIȖfɒ\¤µƏƨȫȘɐ�$4'ɑ

ȖfȬk>�

ƘPÒD�ɐ '33+0/���ɑɓ�

Jɂɓ�ý�×ƶƁƏƨÆƌ�

~ÝĥȍɓJǙķăųđɐ2'7$2&�15/+3*.'/4ɑƁǟɎɒăƏƨƐ×ƁǠ÷ɒ

gġǤæĴ×ƶƁŒ²ǅǶ²ÿȺɒHǨǌúƖǿƨũŌÃɒ\�

ĿgƁȔAŔ�łǅĐŻ>�

ƘPÒD�ɐ '33+0/����ɑɓ�

Jɂɓ�ƨũŘƛµǀƁȬk�

~ÝĥȍɓÑǄġǤƁķIǀȞƭÏðƾHƀwȊȗƑIɒŠ¤ų�Ɓyqµ

ȺĐĒŀKȪƁŏǔțħɒòį¢ȴŵƁƨũ�łɒ¿��ūÆƌ

ƁŘƛIƁaȱŅƏƨmǐ>�

ƘPÒE�ɐ '33+0/��"ɑɓ�

Jɂɓ�ƏƨƨũŷǬµŘƛƁȬk�

~Ýĥȍɓ~Ý�ĜAoǂēģ�ƁƏƨƨũ×ŷǬɒƻČǥďƁrƱÿȺV

sŘÚKƏƨƐ×ǯĨɒĮ¯oĉµŘƛŷǬgƊƔƏƨŜ�Ɓĸ

ȪǹŶ^�ɒ\¤ǁ~t�ɃǋƂëµŘÚƪĞťȃƁùȚ>�

ƘCÒD�ɐ '33+0/�"ɑɓ�
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Jɂɓ�ŹŷƏƨ×µƨũ�ł�

~ÝĥȍɓġǤȅ_ǰ�¿ğçƨũ ǩƁǠǇ=¿ƎĻǜƝÅřǒūǏƲµ

ǻzƁ¬řȕĕIɒvźƥƁfŻɒɈűƁțħ©ȾţƎĻrÔɒ

VɅ�ôµÇĄƁǑŢƥǩƜKƏƨȎȄ>�

ƘCÒD�ɐ '33+0/�"�ɑɓ�

Jɂɓ�ƏƨơƧǅŘƛ�

~ÝĥȍɓJǙķƏƨȳōĬŻɒƈɃƂë�³ŘƛmĆµƨɋǳßƁų�y

qKŴƖµĮɌǕŶ>�

�

ƘCÒE�ɐ '33+0/�"��ɑɓ�

Jɂɓ�ƏƨơƧǅŘƛ�

~ÝĥȍɓġǤƁJǙķǀšȟȷ�Ũµǽ¡ɒ\¤żEƹDµżDƹEƁŘ

ƛȗƑÿȺǝǞŚč�>�

�

L=œŐǅĻKĎČƯƦÕEɏ�

�A�=ȑŐƊǤĻƁ£ǅƸɒȯNƴ½×ƸKÎɒ�ĝÑ=ƵÑ�=ą½=ĵŀ=

ŸÌ=I½=ř½ƚɒJǙƁƏƨƐ×JŞ×ǓŽ[ǕɒȠFș�ȢgǅĻɒ

©ǛĂȣǝœõĻƁ½ȲƿǛ÷ɒ\¤®½æĴœɀÄƁȣǝƑ÷>�

�P�=Əƨƨũ×ɀÄƁƊƔɒȐŧǾ²ãƨũ×ƁŷǬŌÃç}�ƏƨƐ×ƁƊ

ƔKIɒHŊ�úƖƏƨƐ×ƁĲŌÃǅġǤ»ŃȬkɒ©ǛĂœ×ȨƁć

ȒĒȧǅƀê>�

�C�=ȹæ�ĜI½×Ƹ¤�Z½Ü×ƸƁ£ǅVį¤ǬİƀǕɒ¿õĻŶÈ¨Ľ

ȓŀV¿~Ɓ¹dªŪV£�ɒȹæGŽ¿ƏƨƐ×Ʀ¯ƎĻƐ×ƁśŞɐȌ

õg  %+'/%' ľ�¤ǭǵůųƁŮȨɑɒªŪ×ǓŽƁě}ȝĽĀÑƁƕȪ>�

�

�

�
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ƽ=úǲ�

œŐŀV£ǅN¿Əƨƨũ×ɀÄȣǙƁ½ȲƊǤĻɒǛ�NJȋ¸d¿½ȲƊǤĻǆ

ȋƁǜņǅŻĆɒ�ĜØĠµȣǙǮƸĔǺš×Ƹ°ňTŞǫĭ=F°ɄǇƁǹƣķ�

\É�oȸŗĳƁĦ¯Ē�=ÓĉäìƁĶɉTŞÈÀƚɒȠķĀqĂ½~×Ƹɒfū

ǆȋ®ɅÃƊǤĻĸƁ£Ʒ>¿×ǓĳȹɒŸÌ=ř½ƚáɋÛɒäŚĴƏƨƨũ×Ɓ

oŲÚäȨɀÄƁ¥ǚäƊɒHƿĽ�čÀźŹ®ƒ�ĲǅƩ¯Ĭƃɒ\¤µźŉÑø

ɐŭǉƊƔ=ǎŷƊƔƚɑƁòõQ�¯fɒĀqĂ½~×Ƹ£Ʒ>�

�

`=ĩºǺı±Ɠ¤~Ý�

! ÑĻĘ�\¤ǬİȵĤǖ®A_>�

! ǅĻ×ƸƁ×ǓǬİ=ȟ�ěÿŰŎŇ=ƙǥ=×ǓĻǲƚǣĊ>� �
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