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,W LV LPSRUWDQW WR FODULI\ WKH GLIIHUHQFHV EHWZHHQ DFXWH DQG FKURQLF VWUHVV� DQG WKHLU

UHODWLRQVKLSV WR SHUFHLYHG VWUHVV� $FFRUGLQJ WR -DPLHVRQ HW DO� ������� DFXWH VWUHVV FDQ EH GHILQHG

DV VWUHVV LQGXFHG LQ D VKRUW�WHUP VLWXDWLRQDO PDQQHU� DQG WKDW DFXWH VWUHVV FDQ EH DSSURDFKHG LQ

RQH RI WZR ZD\V DV SURSRVHG E\ WKH ELRSV\FKRVRFLDO PRGHO RI FKDOOHQJH DQG WKUHDW� $FFRUGLQJ WR

WKH PRGHO� LI D VWLPXOXV LV SHUFHLYHG DV D FKDOOHQJH� SHUVRQDO UHVRXUFHV H[FHHG VLWXDWLRQDO

GHPDQGV� ZKHUHDV LI D VWLPXOXV LV SHUFHLYHG DV D WKUHDW� LW SUHVHQWV LWVHOI DV WKH RSSRVLWH� ZKHUH

GHPDQGV H[FHHG UHVRXUFHV DYDLODEOH �-DPLHVRQ HW� DO� ������ 6RPH UHVHDUFKHUV VXJJHVW WKDW
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$ VWXG\ FRPSOHWHG E\ .QDXIW DQG FROOHDJXHV GHPRQVWUDWHG WKDW SHUFHLYHG VWUHVV

LQIOXHQFHG WKH
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H[DPLQH GLIIHUHQFHV LQ DOSKD SRZHU EHWZHHQ WKH OHIW DQG ULJKW IURQWDO UHJLRQV GXULQJ DFXWH VWUHVV

H[SRVXUH �H�J��%HUUHW] HW� DO� ����� (UKDUGW HW� DO� ����� 9DQKROOHEHNH HW� DO� ������

+HPLVSKHULF GLIIHUHQFHV LQ EUDLQ DFWLYLW\ LV D YDVW DUHD RI UHVHDUFK� LQ SDUWLFXODU UHVHDUFK

H[DPLQLQJ GLIIHUHQFHV EHWZHHQ OHIW DQG ULJKW IURQWDO DFWLYLW\� 7KLV ERG\ RI OLWHUDWXUH PD\ EH

KHOSIXO LQ LQFUHDVLQJ RXU XQGHUVWDQGLQJ RI WKH QHXUDO FRUUHODWHV RI SHUFHLYHG VWUHVV� )URQWDO DOSKD

DV\PPHWU\ LV GHILQHG DV WKH GLIIHUHQFH LQ UHODWLYH OHIW YHUVXV ULJKW IURQWDO DOSKD SRZHU� JUHDWHU

DOSKD SRZHU LV DVVRFLDWHG ZLWK FRUWLFDO LQDFWLYLW\ �$OOHQ� &RDQ� 	 1D]DULDQ� ������ ,Q WHUPV RI

UHVWLQJ VWDWH ((*� WKH IUHTXHQF\ EDQG WKDW GLVSOD\V WKH JUHDWHVW DPRXQW RI DFWLYLW\ DW UHVW LV DOSKD

�$OOHQ� &RDQ� 	 1D]DULDQ� ������ 7\SLFDOO\� IURQWDO DOSKD DV\PPHWU\ LV FDOFXODWHG DV WKH DPRXQW

RI ULJKW IURQWDO DOSKD PLQXV WKH DPRXQW RI OHIW IURQWDO DOSKD� &RQVHTXHQWO\� KLJKHU IURQWDO DOSKD

DV\PPHWU\ VFRUHV UHIOHFW JUHDWHU OHIW SUHIURQWDO DFWLYLW\ ZKHQ FRPSDUHG WR ULJKW SUHIURQWDO

DFWLYLW\� 6WXGLHV H[DPLQLQJ IURQWDO DOSKD V\PPHWU\ RIWHQ UHFRUG EUDLQ DFWLYLW\ GXULQJ D UHVWLQJ

VWDWH� ZKHQ WKH SDUWLFLSDQW LV DZDNH DQG DOHUW� EXW QRW HQJDJHG LQ D VSHFLILF WDVN �5H]QLN 	 $OOHQ�

������

)URQWDO DOSKD DV\PPHWU\ KDV EHHQ VKRZQ WR EH SUHGLFWLYH RI WKH SV\FKRORJLFDO ZHOO�EHLQJ

RI LQGLYLGXDOV �4XDGIOLHJ HW� DO� ������ )RU H[DPSOH� JUHDWHU OHIW UHODWLYH WR ULJKW IURQWDO DFWLYLW\

KDV EHHQ OLQNHG WR JUHDWHU IOH[LELOLW\ LQ HPRWLRQDO UHJXODWLRQ LQ DGGLWLRQ WR ORZHU WDVN�UHODWHG

FRUWLVRO UHOHDVH� SRLQWLQJ WRZDUGV LWV SRWHQWLDO LPSRUWDQFH LQ LQGLYLGXDOV¶ FRSLQJ DELOLWLHV LQ

UHODWLRQ WR VWUHVVRUV �3DSRXVHN HW� DO� ����� 4XDHGIOLHJ HW� DO� ������ ,QYHUVHO\� JUHDWHU ULJKW

UHODWLYH WR OHIW IURQWDO DOSKD SRZHU LV DVVRFLDWHG ZLWK D YDULHW\ RI SV\FKRSDWKRORJLFDO RXWFRPHV�

PRVW QRWDEO\ DIIHFWLYH GLVRUGHUV VXFK DV GHSUHVVLRQ DQG DQ[LHW\ �7KLERGHDX -RUJHQVHQ� 	 .LP�

������ (PRWLRQ UHJXODWLRQ UHIHUV WR RQH
V DELOLW\ WR PRGXODWH WKHLU HPRWLRQV� DQG FDQ EH GRQH

H[SOLFLWO\ RU LPSOLFLWO\� LW FDQ EH PHDVXUHG WKURXJK VHYHUDO GLPHQVLRQV� VRPH RI ZKLFK LQFOXGH
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ZLWKGUDZQ PRWLYDWLRQ �/DFH\ HW� DO� ������ 5HVHDUFK KDV GHPRQVWUDWHG WKDW IRU WKH VXEVFDOHV RI

%$6 �GULYH� IXQ�VHHNLQJ� 	 UHZDUG UHVSRQVLYHQHVV�� DV ZHOO DV %$6 DV D KROLVWLF VFRUH� WKHUH DUH

VLJQLILFDQW LQWHUDFWLRQV ZLWK QHJDWLYH VWUHVVIXO HYHQWV RQ GHSUHVVLRQ UHVSRQVH �7R\RVKLPD HW� DO�

������ 0RUH VSHFLILFDOO\� %$6 VXEVFDOHV KDYH D QHJDWLYH PRGHUDWLQJ HIIHFW RQ WKH UHODWLRQVKLS

EHWZHHQ VWUHVVIXO OLIH HYHQWV DQG GHSUHVVLYH V\PSWRPV� KRZHYHU� %,6 VFDOH ZDV QRW
DQG
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WUHDWPHQW RI DQ[LHW\ DQG QHJDWLYH DIIHFW E\ WDUJHWLQJ IURQWDO DOSKD DV\PPHWU\ SDWWHUQV �0HQQHOOD

HW� DO� ������

Hypotheses

+\SRWKHVLV �� )URQWDO DOSKD DV\PPHWU\ ZLOO EH FRUUHODWHG ZLWK SHUFHLYHG VWUHVV OHYHOV�

VSHFLILFDOO\� JUHDWHU ULJKW IURQWDO DFWLYLW\ UHODWLYH WR OHIW IURQWDO DFWLYLW\ �ORZHU ULJKW

IURQWDO DOSKD SRZHU UHODWLYH WR OHIW IURQWDO SRZHU� ZLOO EH DVVRFLDWHG ZLWK KLJKHU OHYHOV RI

SHUFHLYHG VWUHVV �&DWDED\ HW� DO ����� /LX HW� DO� ������

+\SRWKHVLV �� )URQWDO DOSKD DV\PPHWU\ ZLOO SUHGLFW SHUFHLYHG VWUHVV OHYHOV� DIWHU

FRQWUROOLQJ IRU HIIHFWV IURP %', VFRUHV� ZKLFK DUH OLQNHG WR )$$ GLIIHUHQFHV LQ SULRU

UHVHDUFK� $IWHU FRQWUROOLQJ IRU %', VFRUHV� JUHDWHU )$$ VFRUHV UHIOHFWLQJ JUHDWHU ULJKW

UHODWLYH WR OHIW IURQWDO DFWLYLW\ �ORZHU ULJKW UHODWLYH WR OHIW IURQWDO DOSKD SRZHU� ZLOO SUHGLFW

KLJKHU SHUFHLYHG VWUHVV VFRUHV �6DHHG HW� DO� ������

+\SRWKHVLV �� 7KH UHODWLRQVKLS EHWZHHQ SHUFHLYHG VWUHVV DQG IURQWDO DOSKD DV\PPHWU\

ZLOO EH PHGLDWHG E\ HPRWLRQ UHJXODWLRQ DQG PRWLYDWLRQ� ZLWK FRJQLWLYH UHDSSUDLVDO DQG

EHKDYLRUDO LQKLELWLRQ H[SODLQLQJ VRPH RI WKH UHODWLRQVKLS EHWZHHQ LQFUHDVHG ULJKW UHODWLYH

WR OHIW IURQWDO DFWLYLW\ DQG KLJKHU SHUFHLYHG VWUHVV� GXH WR HDFK FRQVWUXFW¶V LQGLYLGXDO

SUHYLRXV OLQNV WR SHUFHLYHG VWUHVV �7R\RVKLPD HW� DO ���� /LX HW� DO� ������

Methods

Participants

6DPSOLQJ ZDV GRQH WKURXJK 621$� DQ RQOLQH SV\FKRORJ\ UHVHDUFK SRUWDO XWLOL]HG E\

6WRFNWRQ 8QLYHUVLW\� 6WXGHQWV ZHUH FRPSHQVDWHG WKURXJK FUHGLWV WKDW DUH XVHG IRU HLWKHU FRXUVH

UHTXLUHPHQWV RU H[WUD FUHGLW� ,QFOXVLRQDU\ FULWHULD LQFOXGHG VWURQJ ULJKW KDQGHGQHVV� ZLWK (+,

VFRUHV RI �� RU JUHDWHU� QRUPDO RU FRUUHFWHG WR QRUPDO YLVLRQ� DQG QR KLVWRU\ RI WUDXPDWLF EUDLQ
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LQMXU\� DV SHU WKH VWDQGDUG IRU
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UDQJLQJ IURP ���� ZRXOG EH FRQVLGHUHG ORZ VWUHVV� VFRUHV UDQJLQJ IURP ����� ZRXOG EH

FRQVLGHUHG PRGHUDWH VWUHVV� DQG VFRUHV UDQJLQJ IURP ����� ZRXOG EH FRQVLGHUHG KLJK SHUFHLYHG

VWUHVV� 7KH 366 KDG DQ DVVRFLDWHG &KURQEDFK¶V DOSKD YDOXH RI ������

Beck Depression Inventory-Short Form �%',�6)� %HFN 	 %HFN� �����

7KH %',�6) LV
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WKDW ZD\´� ³:KHQ ,¶P XSVHW� , KDYH GLIILFXOW\ JHWWLQJ ZRUN GRQH´� ³, H[SHULHQFH P\ HPRWLRQV DV

RYHUZKHOPLQJ DQG RXW RI FRQWURO´� ³, SD\ DWWHQWLRQ WR KRZ , IHHO´ �UHYHUVH VFRUHG�� ³:KHQ , DP

XSVHW� , EHOLHYH , ZLOO UHPDLQ WKDW ZD\ IRU D ORQJ WLPH´� DQG ³, DP FOHDU DERXW P\ IHHOLQJV´

�UHYHUVH VFRUHG�� 7KH VXEVFDOHV RI WKH '(56 KDG DVVRFLDWHG &URQEDFK¶V DOSKD YDOXHV UDQJLQJ

IURP ����� WR ������ 7KH WRWDO '(56 KDG DQ DVVRFLDWHG &URQEDFK¶V DOSKD YDOXH RI ������

EEG

((* GDWD ZHUH UHFRUGHG XVLQJ D +\GUR&HO *HRGHVLF 6HQVRU 1HW� ZLWK &] UHIHUHQFH

�(OHFWULFDO *HRGHVLFV� ,QF�� ������ 6HQVRU LPSHGDQFH OHYHOV ZHUH NHSW EHORZ �� Nȍ � DSSURSULDWH

IRU XVH ZLWK WKH 1HW $PSV ��� KLJK�LPSHGDQFH DPSOLILHU� 'DWD ZHUH VDPSOHG DW ��� +]� DQG

ILOWHUHG XVLQJ DQ DQDORJ �� ± ��� +] EDQGSDVV ILOWHU� 7KUHH PLQXWHV RI H\HV�RSHQ GDWD IROORZHG

E\ WKUHH PLQXWHV RI H\HV�FORVHG GDWD ZHUH UHFRUGHG IURP HDFK SDUWLFLSDQW XVLQJ 1HW 6WDWLRQ ���

VRIWZDUH �(OHFWULFDO *HRGHVLFV� ,QF�� �����

Procedure

7KH SURFHGXUH IRU WKH SURMHFW ZDV DSSURYHG E\ 6WRFNWRQ 8QLYHUVLW\¶V ,5%� 3DUWLFLSDQWV

ZHUH ILUVW ZHOFRPHG LQWR WKH ODE �*����� DQG WKHLU LQIRUPHG FRQVHQW REWDLQHG� 7KH SDUWLFLSDQW

WKHQ FRPSOHWHG D EDVLF GHPRJUDSKLFV IRUP DV ZHOO DV WKH (+,� $IWHU FRPSOHWLQJ WKHVH PHDVXUHV�

WKH ((* QHW ZDV DSSOLHG� 7KH\ WKHQ HQJDJHG LQ D � PLQXWH H\HV�RSHQ UHFRUGLQJ EORFN� IROORZHG

E\ D � PLQXWH H\HV�FORVHG UHFRUGLQJ EORFN� 2QFH WKH UHFRUGLQJ ZDV FRPSOHWH� WKH QHW ZDV

UHPRYHG DQG WKH SDUWLFLSDQW FRPSOHWHG D VHULHV RI VHOI�UHSRUW PHDVXUHV� GHWDLOHG DERYH� RQ WKH

ODE FRPSXWHU XVLQJ WKH 4XDOWULFV SODWIRUP� 0HDVXUHV LQFOXGHG WKH %',�6)� WKH 366� WKH %,6�%$6

VFDOH� WKH '(56� DQG WKH (54� $OO PHDVXUHV ZHUH DGPLQLVWHUHG LQ D UDQGRPL]HG RUGHU IRU HDFK

SDUWLFLSDQW� 7KH\ ZHUH WKHQ WKDQNHG IRU WKHLU SDUWLFLSDWLRQ DQG WKHLU 621$ FUHGLWV JUDQWHG�

EEG Data Reduction
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((* GDWD ZHUH SURFHVVHG RIIOLQH XVLQJ ((*/$% ������ �'HORUPH 	 0DNHLJ� ������

VXSSOHPHQWHG E\ 0$7/$% VFULSWV� UXQ XVLQJ 0DWODE ����D �0DWKZRUNV� 1DWLFN� 0$� 86$��

7KH GDWD ZHUH ILOWHUHG LQ ((*/$% XVLQJ D EDQG�SDVV ILOWHU ���� � �� +]�





)
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EHWZHHQ )$$ DW )��)� DQG VWUHVV WKURXJK FRJQLWLYH UHDSSUDLVDO� DE  ������� //&,� �������

8/&,� ������

$ VHFRQG PHGLDWLRQ DQDO\VLV ZDV FRQGXFWHG� WKLV WLPH XVLQJ VWUHVV DV D SRWHQWLDO PHGLDWRU

RI WKH UHODWLRQVKLS EHWZHHQ )$$ DW )��)� DQG '(56 WRWDO� LQFOXGLQJ %', DV D FRYDULDWH DV LQ WKH

SUHYLRXV PRGHO� 7KH SXUSRVH RI WKLV DQDO\VLV ZDV WR H[DPLQH LI WKH GLUHFWLRQDOLW\ RI WKH

UHODWLRQVKLS PD\ EH GLIIHUHQW WKDQ SUHYLRXVO\ K\SRWKHVL]HG� ZLWK VWUHVV SHUFHSWLRQ EHKDYLQJ DV D

PHGLDWRU IRU HPRWLRQ UHJXODWLRQ GLIILFXOWLHV DQG )$$� 7KH RYHUDOO PRGHO ZDV VLJQLILFDQW�

)�������  ������ S � ����� ,Q WKLV FDVH� WKHUH ZDV D VLJQLILFDQW LQGLUHFW HIIHFW EHWZHHQ )$$ DW

)��)� DQG '(56 WRWDO WKURXJK VWUHVV �DE  ������ //&,� ��������� 8/&,� ��������� ZLWK KLJKHU

)$$ DVVRFLDWHG ZLWK ORZHU VWUHVV DQG KLJKHU VWUHVV UHVXOWLQJ LQ KLJKHU HPRWLRQ UHJXODWLRQ

GLIILFXOWLHV� UHIOHFWHG LQ '(56 WRWDO VFRUHV �VHH Figure 1�� 7KH GLUHFW HIIHFW EHWZHHQ )$$ DQG

'(56 WRWDO ZDV QRW VLJQLILFDQW� F¶  ����� S  ���

Discussion

7KLV VWXG\ H[SORUHG WKH LQWULFDWH UHODWLRQVKLS EHWZHHQ IURQWDO DOSKD DV\PPHWU\ �)$$��

SHUFHLYHG VWUHVV� DQG YDULRXV SV\FKRORJLFDO FRQVWUXFWV VXFK DV HPRWLRQ UHJXODWLRQ DQG

PRWLYDWLRQ� 7KH ILQGLQJV VKHG OLJKW RQ KRZ LQGLYLGXDO GLIIHUHQFHV LQ QHXUDO DFWLYLW\ SDWWHUQV PD\

LQIOXHQFH DQ LQGLYLGXDO
V SHUFHLYHG VWUHVV OHYHOV DQG� VXEVHTXHQWO\� WKHLU HPRWLRQDO ZHOO�EHLQJ�

7KH UHVXOWV UHYHDOHG WKDW KLJKHU OHYHOV RI SHUFHLYHG VWUHVV ZHUH DVVRFLDWHG ZLWK JUHDWHU

ULJKW IURQWDO DFWLYLW\ �ORZHU ULJKW IURQWDO DOSKD SRZHU�� LQGLFDWLQJ GLPLQLVKHG OHIW UHODWLYH WR ULJKW

IURQWDO DFWLYLW\� 7KLV DOLJQV ZLWK SUHYLRXV UHVHDUFK VXJJHVWLQJ WKDW LQFUHDVHG ULJKW IURQWDO DFWLYLW\

LV OLQNHG WR DIIHFWLYH GLVRUGHUV VXFK DV GHSUHVVLRQ DQG DQ[LHW\ �7KLERGHDX -RUJHQVHQ� 	 .LP�

������ 0RUHRYHU� WKH VWXG\ GHPRQVWUDWHG WKDW )$$ DW )��)� LQGHSHQGHQWO\ DFFRXQWHG IRU D

VLJQLILFDQW SRUWLRQ RI WKH YDULDQFH LQ SHUFHLYHG VWUHVV OHYHOV� HYHQ DIWHU FRQWUROOLQJ IRU GHSUHVVLYH
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SRVVLELOLW\ RI FRPPRQ PHWKRG ELDV� DV SDUWLFLSDQWV PD\ UHVSRQG LQ D VRFLDOO\ GHVLUDEOH PDQQHU

RU PD\ QRW DFFXUDWHO\ UHIOHFW WKHLU WUXH H[SHULHQFHV� )XWXUH UHVHDUFK HPSOR\LQJ REMHFWLYH

PHDVXUHV RI VWUHVV FRXOG SURYLGH PRUH UREXVW HYLGHQFH UHJDUGLQJ WKH FRPSOH[ LQWHUSOD\ EHWZHHQ

QHXUDO DFWLYLW\ SDWWHUQV DQG SV\FKRORJLFDO IXQFWLRQLQJ�

2YHUDOO� WKLV VWXG\ FRQWULEXWHV WR RXU XQGHUVWDQGLQJ RI WKH QHXUDO FRUUHODWHV RI SHUFHLYHG

VWUHVV DQG HPSKDVL]HV WKH LPSRUWDQFH RI FRQVLGHULQJ LQGLYLGXDO GLIIHUHQFHV LQ HPRWLRQ UHJXODWLRQ

DQG PRWLYDWLRQ ZKHQ DVVHVVLQJ VWUHVV�UHODWHG RXWFRPHV� )XWXUH UHVHDUFK FRXOG EHQHILW IURP

H[DPLQLQJ WKH WHPSRUDO G\QDPLFV RI WKHVH UHODWLRQVKLSV DQG H[SORUH SRWHQWLDO LQWHUYHQWLRQV

WDUJHWLQJ QHXUDO DFWLYLW\ SDWWHUQV WR PLWLJDWH SHUFHLYHG VWUHVV DQG LPSURYH HPRWLRQDO ZHOO�EHLQJ�

$GGLWLRQDOO\� LQFRUSRUDWLQJ PHDVXUHV RI SK\VLRORJLFDO VWUHVV UHVSRQVHV� VXFK DV FRUWLVRO OHYHOV�

DQG FXUUHQW OLIH HYHQWV FKHFNOLVWV� FRXOG SURYLGH IXUWKHU LQVLJKWV LQWR WKH XQGHUO\LQJ PHFKDQLVPV

OLQNLQJ QHXUDO DFWLYLW\ WR SHUFHLYHG VWUHVV�
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0DSSLQJ� ������� ����±����� KWWSV���GRL�RUJ���������KEP������

:X� -�� )HQJ� 0�� /LX� <�� )DQJ� +�� 	 'XDQ� +� ������� 7KH UHODWLRQVKLS EHWZHHQ FKURQLF

SHUFHLYHG VWUHVV DQG HUURU SURFHVVLQJ� (YLGHQFH IURP HYHQW�UHODWHG SRWHQWLDOV� 6FLHQWLILF

5HSRUWV� ����� KWWSV���GRL�RUJ���������V�����������������

=KDQJ� -�� +XD� <�� ;LX� /�� 2HL� 7� 3�� 	 +X� 3� ������� 5HVWLQJ VWDWH IURQWDO DOSKD DV\PPHWU\

SUHGLFWV HPRWLRQ UHJXODWLRQ GLIILFXOWLHV LQ LPSXOVH FRQWURO� 3HUVRQDOLW\ DQG ,QGLYLGXDO

'LIIHUHQFHV� ���� ������� KWWSV���GRL�RUJ���������M�SDLG������������



)$$ 	 3HUFHLYHG 6WUHVV ��



)$$ 	 3HUFHLYHG 6WUHVV ��

Table 1: 'HPRJUDSKLFV

Variable Frequency Percentage

Gender Male �� �����

Fem









)$$ 	 3HUFHLYHG 6WUHVV ��

Table 5: 6WDQGDUG

GDUGDGDȐD Q 6GDɳ

D G U㴀D
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