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AANEBEARA S REAMBMAR > TERBOEERREHNTHNEERZ - ERNEBRT R XH
BWHELZ AT RETMAAFHAAEE AR EERZEH  CHENBREFEU (R EX] HENTHER
B -F-HERT  RMAMNA [TERARNFEX] RABZTRF R AR EERZIMH - WP FEERET :
MBRTGME > FREAABRSY LN REZAEROAREE  URKEHEERRE - E_HERF > KA
A TgReRpmRrXt] KB ESRRAZME  WIERET  QHELERTE  HREWEHE)
HEABRFWERMR BREZNEARR UARGHEER -EHA ST AR EABRE EEREME S [ &

R B B
REMIBEERIHNEREA -

Bl4Esa : T RBRIE - Faak e - TRER

AR AR EEEAMAE T AEEESE > K
HAOR R 22 mE e 5 o B R B A RS o DU B AR
TENERRE o IR AR A LM (WHO) fE - #
FRAMER RS EE - e Ta) ~ TR A Mikgr
k) 2 PERTERE o MEIR =2 RIROTRRFTRS 1950 X
TEAHE > (O CEERI L ZHEP A S
RS R - (CERA SR B EROUR ) - 5%
T TR A RS A AR B o IR > A SO (o] B B
FHRA MG 2 B A4 P = AR E B - PR E RS R 1R
A MR b B = A A BRI - 28 T R R S S
() TRIVERREIG ) > SEMHR IR & EETEm LA AR SR 5E T
A o

(—) FBRES

RS =2 R A A B R FH ST E A0 & TR O £
FEE DU T8 WA - HBUHE 53R (A8

(perceptual correlates) * B HZ R E - FBRA BB L LT H# AT BHRENTHS LS > I

FERI B » Hos {2 i E g ny £8P A e - 1R
Y82 AR AT 5 AV M) > S A8 R B E AT
BMEIKA - £ FEE (eudemonism) FIIE[F
(hedonism) ° RifE FiE NOMEEE]  (psychological
well-being ) IIBASELE S = H A el 22 FIHE R A A AR
A T EE7E]  (subjective well-being)

FERAKE LR B A TEWMEE (Martin-
Maria et al., 2017; Steptoe et al., 2015) ° Fi& A& 5
BEEAE - (AR - 8rlEsE - DU AT
WS (1% > 1997; Andrews & Withey, 1976; Diener
& Emmons, 1984; Diener et al., 1999) » FHEGH> 38
TR AT BRI ET RSz OB S AR R B g i R
DEERFE (Burns & Machin, 2010) - {5 2 &£ 2
IEmFE B MFEEM S CRER - [HEMELIGE X
HFEIFHIER - MIEHERE R « HE L O 55 R e
S 1R RS W = R 2 [ B 3 2 g b (S
FFEE (Biaobin et al., 2004; Keyes et al., 2002; Linley et
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al., 2009)  [FERFENT AR FE MR O B2 E B se
4 T sR MR > SEAR R 7 E e R A
(P SRR GRS (R 285 o
MR B E > FEHE RS A S E 2T

AR FlaEER (A~ BYIRER) it
GBE (BF - R BUREE -~ it 228 IR

(Western & Tomaszewski, 2016) ° i3 SL S EE
ST A S ER AR B AR I RIER R TR R it
FIBEE (Sen, 2005) ° EELPI > TR{RIEFEE
— A R A AR RE R AR R > AR RS

s E(E At g / RS R AL A F A 1 fUERE

(White, 2017) © BHHT S » FEUH & @ Z =1 HR
PERFZE - TREE S A R R AHRR IR 7 - R E
RIS B A PR A > IR H =2 8 A e B A L RS
NIJAIETHERE -

(Z) ERROEEE

fEp BRI EHIERN > BR T AMAER
TR INE BB S G DL A B P B SE AR o
RSERRIRATS N BZ » 5B T B8R » mEnIm
FERZ REUR IR 2 LA SR - 7REME R b AT B
T AT LA AR AR AR AIRE ) (IAnTE %S ~ T ~ £E
&~ B8 - EFE) > RBRELLEEFAIRE S IHIMHE 4
P FEVE R AR RO o (LRUSRIS LT BEAE T
FEE T HERR 737 [l EpiRe A E RN > dokiE Bt
EARER A TR B o B - 2 BOERANT T (5 H
FOPEZEREEL ) (task-based) BT EITHISE o TE5K
ZERHANRE IR » L LUEHE B SE (R A i P R - BE
I BECHKERFTEHRE B RATEA S OE SE R
528 o {541 Fredrickson Al Joiner (2002) AURFFE#EEHE
7] 5 #d Re 2 T fa ik LU HoAth o A IS SR - Mk
Hit o BT R R R DU T AN A R
HEHH (Watson et al., 1988) ° BHIE - FFEFHE
KA E M ERE RIS EK R B ERE (- #iE
W) et R OB RESIN R 2 — « S LT3 A
#ELUEAE B R K BT e R AL 2 AR B AH B E )
7R -
B S IE A [E R 3E 48 G i i B
Bl AR 2 JE AR (RIS Houben et al., 2015) © f§il
41 > {F van Reekum (2007) % AMJ—IHF5EH > Zik
FEAEBE —RIBE R R RE R G E TP
(EmEEE) - KSRt sz BRI SE R

MM - BZMFSers SRR « FER  fi - AT &
[ SRR SR S > IR AR K2 /@ (ventral anterior
cingulate cortex ) HVGAL S MERLBLGE - [FIIREH SE W& H
B 5 ) o Bt Bl s © #8E 2 o TETE SRRy - 52
R B i =2 8\ BT B R A5 F IR I A O
B & EAETTIES o JTHA Ren A (2019) [U—IEMFSE
IRESTA > P A PRI > A2 TR SR A mRIR:
HAEMOR L& (right cingulate cortex ) ~ /= {HIFE A
(left medial temporal gyrus) FIZEMHIA[E] (left angular
gyrus) HONELAE R B B B 2R o ) ot 2 IR AR o
4% > Cunningham A1 Kirkland (2013) fJ—I8
W FE a8 L = R B m I A AEBUE IR M R - A
(amygdala) FRELAREECKR » M HA IS LR E IR
FIRE ) E RS T #BIL (cortisol ) HUEMELEIEFHR (Urry
et al.,, 2006) ° 52 > FuiSIETE( LR BERE - 52
TR R B Bl gy o JLAE LEA IR B e R A1 YR 2
ST E EL BRI - A RS R S (R P RE SR A3
T S TR EORA T B AN R B r R A AR (R
o
b TIEALaR AT > BEER S FE R H7 A 1 O 5 EE
BIFEZ— o BTG ERFHEYE » ®EHRFTERLHE
F T&EEFEEZE]  (emotion regulation task) ° {E3E
e DG RS TR B R R - I SR A E L BB T
TR IR EE T I A R A (It ~ & - 5k ~ 3¢
e iNEE TEE) o WEIFRHEI > B2 F0EE
J& TR & o ol s o (T E AT IR A A A R R Y
TEHIEGIREE (ventral striatum ) 2 thgrdligm 1 HFe A
(Heller et al., 2013) ° ZEflI&{8% (left amygdala)
(bR FE AN IE &\ EHE 2 LR R B E IEAHRE (Puccetti
et al., 2021) - EERETHMZAERN THKSH
(neuroticism) T2 (Schuyler et al., 2014) °
B EENEEN B MM - NEHEE—5
VAT R G R (SR8 / &8 ) Z[EIRIBRAN - i
FeEs B S S BE B E IR (nucleus accumbens )
G BRI R B R [ TS AEURE JIFHRA (Heller et al.,
2009) : HAMUIETEELE 2'E (dorsolateral prefrontal
cortex ) FVE FERE B H 28 v] DATEIHI AR SR 2 B R 1 78
{LF2SE (Heller et al., 2013 ) ° MESIEEEF - &
P rbrElE o (D U ~ SR RECERE ) - A
BXBAGRIE Fr (04 - 5)EE ~ REH SRR FERAE )~ DL
B AR AEENE o (B A8 AR ~ SR Romk S5 FHRA
@) o WS INE H o TR B B o A % R
HAZEN RO ISR IR S (Jo et al., 2019) o FEHEM
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5 SE AR BAH R 2 AR AT BE A R AR R A IR B
A R g ~ B~ BUIREE DUR B RS i 1
AN A (medial temporal gyrus) ~ f[E] (angular
gyrus) FIRTEEEESZE (prefrontal cortex) ©
b 7 HEE R o A At A 52 2 L fh A P
S EAR B AL SE R o FIA0 Schaefer 3 A (2013) AYHT
FeR Il A EBIE G| A EREIE R - SEL
(corrugator supercilli) ¥ B KRB P UCHE K E K
INFIAZEAETEAE T HAE (purpose in life) FJEHEEE
TLEMER 5 #1582 - A B EEIZaAE
HATHE S GG ] Fr e DB T R 5 WL S ek
N o EA: o BRI AL HGHE f FERIRZ HR S St AT I LA
AR A 5 P AH R o M Lt mT DS e A 40 B T 1 KN
(Jackson et al., 2003; Lapate et al., 2014) » 38 BEf5 R
SEARAL T B L B~ i SR S I s P ) — 251k o

(=) BREERR

REERE 2 A R EEE » B E S
e AHBATA T R B PR S O B = R mT RE T - SHE
o TEREAAREZ T RN (top-down) LUz TRIf
F1 (bottom-up) FERERIREEE - T LI~ HIREE
falGFErE £ T LR B A BEE ~ B OIRRE
#Fiti (Frijda, 1988; Scherer, 2001, pp. 92-120) : [ Fifi
b HIEfREIMEY RS (#2154 o

—ME > T EmT ) R A &
Hi L 7e s HER R REA R ) £ i fE#E (Eippert
et al., 2007; Gross, 2002; McRae et al., 2010; McRae et
al., 2011; Ray et al., 2010) FIFE{EA RCREY)E FHRH T
% (Kober et al., 2010) © FEEFEIRFIH SRS (#
Mgl ) LUK S w8 AR PR & eSS FHIR (Dillon
& LaBar, 2005; Eippert et al., 2007; Jackson et al., 2000;
Kalisch, 2009; Kim & Hamann, 2007; Ray et al., 2010;
Walter et al., 2009) o HHS - 1 FHFRAIEEE - @M
FRIETE#E ~ RE(K SIS paat - RN AR 22
TEREJT LU B /K R =2t /& fH R (Aldao & Nolen-
Hoeksema, 2010; Gross & John, 2003 ) ©

Bry TEMT BE - sz Trmkl
BRI - fEaERMERT - 8 TTW L rEEE
AW R AR - R KR AE R A AN R AR AR o
BRIBE R AU E BB S s - HIGE LRy R
B R RRECE R R R A EEE (Seligman,
1971) - fEMI S » SIS HOE 2 SR

W (EEYIEE) BTN (FEM CHEIIEE)
FIEAEEE o A —RYPINFFEET « SATBMTE G
I PR e — (I [ B B AR o BIANE 2 E B IR AL
taEHRE > EESHEERIINSER (B3 HIHEEE
¥hn (Sroykham et al, 2014) AKX THIPHE €
IR BIGE BT S E S (physical galvanic skin
response) ( Codispoti & De Cesarei, 2007) : AR
FEAR IR g g b A R AR R S 1 (B 18%) B9iE1(k

(Bar & Neta, 2007) ° B—J71H » {KFERAE 2 H]
TERE BRI - HlanF E B (GO 1Ue#
MR AR GBI BURAE S (B RRAE e R
) (Phelps et al., 2006) : 2B AT LU 56 {22 [H]
BEZS (low spatial frequency ) JFRAIEEHIGE ) - [FIRE
FEX = 22 SE%R  (high spatial frequency ) FURA1TE{EH]
Aef1 > G AE DLR R RE 22 1 Ry 4 5 = 22 [ AR 2R
FIEHEH] - M PR 2 SR RN EAEH] (Nicol et al.,
2013) 5 R ARGRIIERE - e S B SEE S kR DL
K YRS (Riener etal., 2011) o

BEmME o EeEREAAEEZ AR - HIE

FERE R AL R B S FER - Rk A o @EE /D
T 5% 3 s 5 B 8 38 AR PR S B 75 AR B AL £ 18
J& > SR E R ERZ Ae i Bl g =2 (8 RnA T i H T o A
B AR - 1T R R R e OR B G B - HRE
wEod 5 PR & A F A F RS - 1t B

MEFE AR/ ) MHRATVILERIIS S B EEE -
52 B E A ~ (B2 R B2 - (AR thise
SRR AR AR =R - R E AL EER
HAEGZENBAER BT - SR EEEHER.2

MMEFERTEESE ) 175 MBI B AR S 2 B -

(M0) =t8RXERIBHEIRAI <R

HERSE RIS BRI EAN B AR - (5
AR - (HEAE RS BE R TR (DT E
M RGNS « DU (2) TR L TEREHRIE
EHIHIZE R o IEOh » SRR Z AT R AII 2 R 2
BRSO 2 &M T - & R EEHAA
€ AP R = 1 e B e B B P REZR B S
(1) NA==ERR LR 2 S AR ER TRy A EE
AFEI_EI FERERRE - 208 (2) NA=EEERZH
HAERAREDRIE TR /YT i B &SRR R Tk 2 4E
SehER

RS EOR AT FTRENE - O B T A
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(emotion-priming paradigm ) #E{THFSE » FEREUR : FH
BCHAHRETERE > EEEIE (prime word) £ iR [A [E#EHH
BAF > SEfRRGE ~ (K A B IR R 2 I IE =R AEAL

(late positive potential, LPP) : IR B &I (prime
word ) 58 AEF K6 FH B IRE - (K20 H A8 28 RUR B
FRE A RS REUT - B m KT = R
H o R R B B A RIECE BBV (Yu & Li,
2012)

IR » BZAF RN A B R S i B R
IR B EER - DRICEE DRI E AR 2 fa R R sz el 2 TS
IR i 7 B 2 i A A U R R B 2 AT s % -
BEBIL > ML —HER T (Feng et al., 2022a;
submitted) * FATHE—HREK + NEEEEETZHE

1
B BRI AN A P B 1 2 L

{ETERE R R e 2R ER Tty AT L
BRI BIZAT 2 o IRIBILERGE. » FMTENZEE1E
WA BB EIEEREME R PR ET - A
2R B GG R 8 (1 R R S AR A
FHRH ©
TEIE g > fEGRE 60 50X H KDEF database
(Goeleven et al., 2008) FJIEFERFL » H i LU AR
GHEEa LS BB ERIRa L& o fkt
TARFE LB S WA T8 > T SHINE toolbox
(Willenbockel et al., 2010) i@l (KREHLE
S (FIagEeE -~ Hoe - HHEE) - S EHEE
W EBR nT R 2 AR (s R ) (& 1a) o f7
BUERERAH TAEEPRD NS (dis-continuous

a.
15EE 2% 88 3IWEE 4REE 305RER
b.
ERIVEZ EfRIEZE
|
: | ]
BRER \ .% 'U .
|C:f ' !\b ________ .
\\\\-_'_—/_,’J
JEBBR ® O\ Em . mm mes mms 58

# c (a) EEBRRIML o (b) NAEBPDCHIGIEERE - SRS IAR RO 2 A H=m - B ESRRER T FIIEESIREZ el
RIBOGAHERS 0.4 75 - B EIRRIHARAK 0.4 £ » W RRAESEBITEAR P EE X - @R L& B INL T v 8

HAE R &R B M fLAT IR ATE . CRIHBRAE e+ A JISOE 1)

GIPRFSH

s EEAEI Rl > RUTE S i R s o 1 R/
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flashing paradigm, d-CFS; Hung & Hsieh, 2021) ° [tfF
W RS F R - A E N ESIRE N — 27
e L EG (FEaE) o MiEHESIREHEE
BRI (IEEefL) o 3 B DN EER N2 (B
BETR) o AERHAE AR T - SR a TR 2
AR L EAEEE AL (B 1b) - RBZE
HINTERIL » R &I 2 BRI LI G S
R R IFE MR R (staircase procedure) 3T
B RAS TSRO E A E R Lr A B
fill °

F—HH BESZHENTEERE - RMR
H/OBLSE RS (psychological well-being scales,
PWBS) - KB EES M ER AN 56
FAE B - LS H RN (self-acceptance, SA) ~ £
BBH1R (positive relationship with other, PR) ~ ERIF#E
il (environmental control, EC) ~ ‘E¥EHE (life goal,
LG) ~ HE (autonomy, AU) FIE AR (personal
growth, PG) ° BEfME » TEHEEAN f5¥ HRAIME

WRERE (e s e H Ornissilzz e « T8
Bt fe ABRRBAGR - IR ZUARI B OMHRE « T 3R

) FEERI B S 8 R A [RIRR R B ER S K 3R
REST + TAEREERL AUFRREE BT ~ B A &GH -
DUk RERIEE R+ THE FRRE HIRAIIE
BRIRIREST + TIEABR )RRV RS ~ ¥

2
7 468 R R 11 B R Y FH R SR

RiEENBEE

e
07 oge St
o S ©
2 10 - P
— T T T T T
30 40 50 60 70 80 90
FEE%

TIERIBAECERT E FRALRE - R ERE 7 & RIVIEF
M EBAB A R IR - O R
WA i Bt B T oK DR O B A 5 52 1R R B M A
(Ifeagwazi et al., 2015; Smith et al., 2007) - KL AE
Bt miF @ E 3 (need to belong scale, NTBS; Leary
etal., 2013) LUNERRIEIR J1EZR (brief resilience scale,
BRS; Friborg et al., 2006) U3 R 57381 7 8 7 oK LA
FARJRREST LRI 8E - Bt - IS TRRE R P DR = Rk
ZF2fE (Roothman et al., 2003 ) ZEZMERIAIEZEE » B[
(] ARE PR W 14 1 3 AR DB TR R (I B T 72 52 o
SRR — LR 60 2 BLE (HE 30 {7 5 otk
30 7)o FIPEPEF AR 23.13 BREA 23.26 % ©
Tl SR ¢ E DR T oK LUSAR R E /1 B e b S A T
TPHBH TR - TEBIBACR ) > BORI 1A RE A1 B R i 258
ZEHR - HIRCREER G 2 - BEmS - A
FESCFFRRAMAIRGR - EREAEE (FBIRRRET) B
& oSG LA R AU -

(f1) FEREBANLIEHEIRIE RIS

b5 T RBRIE R IEHIGE 112 0% BAMEE R IR T B
HAb i F AR ESE » Rl AITE R L REA
(IR BE B AR R AR o AR A1 8 it B B 5 R o B
Davidson %5 A — 5 B e RF 1T 17 Bl o 1K £ [ TR

- Bt
Lo 2

8 :r=-027,p=016
°. 8 % : r=-0.54, p<0.001

BERBENERE
S
L

30 40 50 60 70 80 90
EEm%

i () e ZEE R - PR REUR - AR ISR LR ERT = i T BB R AURED EREEE B - (o) 2zt T - AR

TERERRFLAIRERI 2 R TEBRAMR . AR ERBE EURR (RE)

R EBIBARII B - el R R A S AT -

» SRS SR ARAE B ZEAE P (@) - BIRT - 1
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RE 7178 AN AT AR B B 5 - AT ST HE &5 T B
FRIETEFER) R4 (approach system) > [
& QST S o 05 T IR e B T 1B A ) T fnie R

(withdrawal system) > ELA0[FEFEAMEREITIGE » HHFTIH
g I EA THME])  (lateralization) HUELZR - fREF I
{Ba% > AR EERE MU EAE RIS TARI > Az 3
HAERR TG REE S AOE A 2 & SR AE A il
BIEEEI AR L -

% (I TFF 0 [ o e ' 08 B B ML R B — B3 4 < T
BE (BEG) Hri /oA B S B )%= R AN
(T R 5 R 3 L 1A T FE O RE JTAEBR - B TR 72 A Y
ANEPRE PR R e 0 2 M AR M 68 b 5 (B -
I (superior temporal sulcus) (De Winter et al., 2015)
PIE A IR AR B FLAS TR (fusiform face area) (Dien,
2009) o MEMEIL AT DL 2R P 52 2t 2 S0 1 8RR
A M B =2 8% (Dalton et al., 2002; Hsich et al., 1999;
Jackson & Burgess, 2000; Ochsner et al., 2002 ) ©

R - R A9 —HE BT (Feng et al.,
2022b; submitted) * IR EHE DRI EEFIT
TE i BRI LI R A =2 R B I > DU LRI T =2
LREE SRFE A BT & - IREBEE RN
FilSPHER (right hemisphere hypothesis) 385 TH#EF1E:
fR A A HSEEE (Smith et al., 2005) - HHIKZ T > A
PE¥EER (valence hypothesis) HIFE /e 45 IS/ Bk i B AN
[ [ PERIERE - A IR R S SR - e B R 17
EFIE A ERE (Prete et al., 2015) o SERNFEBHZGIIANS
MAEHA - Hif7eHE HEGER L (interhemispheric
connection) FIEFE (FRIE) HEHAYRE & B IEHB

(Frassle et al., 2016; Tamietto et al., 2006 ) ° {4
Tamietto 5 A (2016) HURFFEREEL : RamE &A1 - &
FAREFIR 2R M-SRl (gEEE) >
2Rl E I B B I 2 A E B ) B — E AR R
1R - B SR AT E I S A B ARG AL (1 5K & e 1)

(neural summation) R o FIIFH IR > Frassle %
A (2006 ) s BN E B 12 1 S T e a0
TR AEHIRE I AR E R 2R - AL TEEHGEM 15
FEpE I ) Dl TEREREIE — e HRTsERR -
FAMEELE R E SR (Feng et al., 2023b; submitted ) £
e A P R B e A R e 5 B A R F R B A

fEEHEER Y - WA SR REAE

(bistable motion paradigm ) Ak I 4> B8 2 Y
SHAEFEE (Geng et al., 2011; Tan & Hsieh, 2013) o &
FEEHREMEINR (bistable motion) &> 1H/E R EE

H (apparent motion perception) HJ—7&# o & FEH
B AR CIEN ISR - W G R RRER A R AL B Z AR (A
POREIR e AR o HEHN R BE R REW B eI A (gestalt
perception) LURHEFFE S (temporal integration) © $H
RN A BRI RAZ RIS - AR RUF R R4 iR
FifE s T B PO R TR - 3 FI{EC RS LB s L B e
HIE P R AR A B RAE A € I R L % i
R B PR FE 18 38 A = P A R e P R AR B
(Grossberg & Rudd, 1992) o {EARG UL B gL aii by » &
18 € BIREFI B A 28 2k B AR AL R T HE (I8
Sa fLEERRIE ) 2B AR DR B (&
3a SH{—MEEE M) o A8 L BIEE g5 IS
BRI R B RV EUEN T H B BOS KFEE) o B
HEEMEBEREFENSE £ PHEL Mg
[ty (aspect ratio, AR) : KPRERLEERE :
HAngdog (KFEEEse mEEks) P
(switch point) FFRERE FH &8 LLITIES T BAL o TR,
()8 353 L 51 B fre e = A 2 SR (AR A
e EFEFTEENIHR
WENFEIE I o EOKAFEREE /NP EE R
(EEEHH < 1) - (AlERE S EA KT EGHNE : K
Z 0 EOKAEERE TR ) mERRHR (SEHE>1)
{E H 2 oy e A T EEEN AR (1@ 3b) o JHEIRAErY
%G < FRICFTEE R > AT DA & 2 oA 5% 2 A AL ) /7 7]
FE R SRR U IR ) 358 L5 o 8358 LU 151 2 38 i B
Z BRI EVERARE > 58 E S L3RR KL Y
EESHESE (Kohler et al., 2008; Geng et al., 2011) - Ktk
W7 B E R R - F AT A A B S 1R
&2 FEHIRAGR o BEAF - BB R TN E > BIER
B THEG R LR R AR WA 77 1T O/REIE w1
) R T 802 TR KAFEERE (M
E PR AGEMER N ) o TR R E HK A AR
TRk (85— > @ 3¢ /2) > Szal & AR A AR 2
EEEAT  EEREFREEEE B KT IERORER: (55
“alE3cht) o A RARASF K P EREE o
HERHAM > WTEIESERINE AR st
RSB = AR IR R
M4 > IR E A /S TSR o B m B2 8
T BRI TER TR ERE > (SUM) Af > [AIRE L fE A
GG o BEAh o A SRR A AR A R
(Smith et al., 2007) ~ {85 JJ (Ifeagwazi et al., 2015)
LIS INEIER (Gander et al., 2013 ) P2 {EE B
A o RIEAEATRSE > thiliH TERE T 28K (NTBS;
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3
ERRE  EERIE b AR R R s

KPR TR
OKP<iE)  OKP>EH)

i

(h7KP i E)

it ¢ () EE NI A BRI REE GLEEMRE) 22 AR EPR GRS ) - SREBIRHIRG LIRS - ) A
FOBLENE 7 ISR R BT HERT R LU « E KRR MR ERERE - R E A A AREK T EE) - oz - E/K T IEEER E E R
o BBEXGANREIREED) o (o) WHTHBEMMEE 2555770 - 65— (BEEKT) - WERERHASEE OTEREERER) -
B OKPHEEE) - WEEEGIMER ORPEEEERE) - () EEIETRTEEET o (o) RIMICEEASRAE (wial procedure) « fF3
i ByRERIRE R R OLA B A B CIERS S EPIHAGR 3 (B — I i) - B 250 21 0 i—KIEIRE 500 2 - &
EHREETRIEE - #RR 2.5 » M2 E AN E G KT EB A R s T EEB IR o
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Leary et al., 2013) ~ fifG{8JF /1 &% (BRS; Friborg
et al., 2006) FMIHwFEREER (BAI; Steer & Beck,
1997) -

IHERER L KE 56 2 HE (B 284 &
ME28 1) o FEEME 22.61 5% - AT A ERZHEN
(FGIE#R) U IER - BEEE MRS RN o 45
Rl wLRETOK ~ 8RS LI EREE R
IR TE A TV AR AT - B IEE S 2 8 T
% (AR v) FI M21 ~ TEARE D DIk T{ER
Haor 0 IEFERH - #1952 - EEAGHES S - BeEE
RS> HEARRENER MG - BEEEIE AL
B~ DUB B R E R o a8 TS e w1 AP s 1
R AR EREGPRIEFHIEF (Ringo et al.,
1994) - FLPEERGERS 2 A EE B4 ( Tamietto
et al., 2006) DAIRAEERER! » FRATHEm S NG AT
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The study of subjective well-being has traditionally relied on psychological scales and correlation analyses. In
this research, we introduce two perceptual tasks to investigate potential components that may impact subjective well-
being: emotional detection and emotion lateralization. The first experiment utilized the discontinuous flash suppression
paradigm to explore the relationship between unconscious emotion detection and well-being. Our results indicate
that women with a greater capacity for detecting unconscious emotions are more likely to have positive emotions,
stronger relationships, and higher levels of well-being than men. The second experiment, using the bi-stable paradigm,
investigated the relationship between emotional lateralization and well-being. Our findings revealed that individuals
with greater inter-hemispheric connections coped better with stress, had closer positive relationships, greater personal
growth, and overall higher levels of well-being. This research attempts to identify "perceptual correlates" of well-being.
To assess subjective well-being objectively and without bias, the relevant results will be further developed into a stable
behavioral measurement.

Keyword: behavior measurement, emotion, experimental paradigm, well-being

Extended Abstract

Contemporary discussion of well-being can  Physiological Experiments and Bell-being

be broadly categorized into subjective or objective . o
y g . ) . Research on well-being has been criticized for over-
approaches to well-being based on the method used . . . .
. haooi Subiecti £ well reliance on self-reports, which are potentially biased.
o measure happiness. Subjective measures of well- . . . .
) .pp ] ) Researchers in the field of well-being science have
being emphasize personal experience and a sense of . . .
) . . o . therefore attempted to measure well-being using brain
achievement, in which the individual’s subjective . . . -
. . . L and physiological responses in addition to self-report
judgment determines the level of well-being. Objective . i
) . ] . scales. Because a wide range of cognitive processes
measures of well-being, in contrast, define well-being . . .
) . . . influence well-being, most studies have adopted a
in terms of quality-of-life indicators such as material . . .
. . . reductionist approach that reduces well-being to specific
resources (income, food, and housing) and social .. . . . .
] . o . . cognitive functions (e.g., emotion, anxiety, depression,
attributes (education, health, political voice, social . .
. . and rewards). With this strategy, researchers have
networks, and connections) (Western & Tomaszewski, . .
. . developed various tasks to measure physical responses to
2016). Overall, subjective measures of well-being . .. S
. . . well-being objectively, thereby minimizing the personal
typically examine various related factors through . . . .
) ) . bias associated with self-reports that may influence the
correlation analysis, whereas objective measures focus . . - . .
g ) ) J findings. Among the various cognitive functions, emotion
more on theoretical construction and aim to determine . . . . .
o ] . . is one of the most influential factors affecting well-being.
which indicators should be included in the well-being

model. More recently, the incorporation of functional

magnetic resonance imaging (fMRI) with various
emotional tasks has demonstrated that emotional

processing is closely associated with well-being (see

© 2019 WU-NAN INC & Taiwanese Psychological Association



160 Yen-Ju Feng, Su-Ling Yeh, and Po-Jang Hsich

Houben et al., 2015, for a review). For instance, in a
study by van Reekum et al. (2007), participants were
instructed to make emotional judgments (i.e., negative
or neutral) while undergoing fMRI. Following the scan,
the participants were asked to complete a self-report
questionnaire regarding personal well-being using the
psychological well-being scale (PWB). Their results
indicated that faster judgment of negative information
was associated with increased activation of the bilateral
amygdala. Additionally, people who evaluated negative
information more slowly than neutral information
reported higher PWB. Furthermore, higher PWB was
strongly associated with greater activity in the ventral
anterior cingulate cortex when negative information
was compared with neutral information. Based on these
findings, individuals with a higher degree of well-being
seem more likely to use the ventral anterior cingulate
cortex to cope with negative stimuli.

Additionally, Cunningham and Kirkland (2013)
found that people with high levels of well-being displayed
enhanced activation of the amygdala in response to
positive stimuli. Furthermore, activation of the amygdala
has been positively correlated with levels of cortisol,
a type of stress hormone (Urry et al., 2006). Using the
facial emotion processing task, a study by Ren et al.
(2019) also found that while observing negative stimuli,
activations of the right cingulate cortex, left medial
temporal gyrus, and left angular gyrus were positively
associated with self-reported well-being scores. Thus,
the greater the activation of the above-mentioned brain
regions, the greater the level of happiness. According to
these results, people with high levels of well-being may
be better at reducing the negative effects of negative
stimuli through attention shifting or behavioral inhibition
via the association between these aforementioned regions
and other cognitive functions.

In addition to intensity, the persistence of the brain
response is a critical indicator. In most prior studies, the
persistence of responses was measured by an emotion
regulation task, during which participants were required
to perform emotional regulation (such as maintaining
attention and reinforcing or suppressing current emotions)
in response to the negative emotional pictures presented

to them. The relevant studies found that individuals with
higher self-rating scores for well-being showed stronger
and longer-lasting responses in the ventral striatum
when performing an emotion regulation task (Heller et
al., 2013). The activation length of the left amygdala
has also been positively correlated with the number of
positive and negative emotions (Puccetti et al., 2021).
This may even predict the degree of neuroticism of the
individual (Schuyler et al., 2014). Moreover, a study by
Jo et al.,, (2019) using not only emotional images but the
comparison of neutral images (e.g., images of meditation
and day walks), interpersonal images (e.g., family,
friendship, and partner-related images), and personal
activity images (e.g., images of relaxation, rewards, and
achievements), indicated significant overlap between the
neural circuits involved in well-being and the brain areas

associated with reward processing.

Overall, experiencing relatively high levels of
positive emotions and relatively low levels of negative
emotions (within a certain range) is a key component
of mental health. Furthermore, the neural mechanisms
related to well-being may exist in deep brain regions,
including the cingulate cortex, amygdala, striatum, and
several cortical areas such as the medial temporal gyrus,

angular gyrus, and prefrontal cortex.

The Association between Emotional Detection
and Bell-being

Emotions may be perceived in both a top-down
and a bottom-up manner. From the perspective of top-
down processing, emotional regulation has been shown
to be critical to the level of well-being. As for bottom-up
processing, Yu and Li (2012) demonstrated that positive
primes elicited comparable amplitudes of LPP in both
high- and low-level well-being groups using the emotion-
priming paradigm. Negative primes, however, elicited
a stronger response in the low well-being group than in
the high well-being group. Overall, these results suggest
that individuals with lower well-being are more sensitive
to negative stimuli (Yu & Li, 2012). However, although
the emotional priming effect has been associated with
well-being, no prior studies have directly examined the
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relationship between unconscious emotional detection
and well-being.

A recent study by Feng et al. (2022a, submitted)
using the d-CFS paradigm demonstrated that the detection
of invisible facial expressions may be associated with
well-being. Furthermore, the association was gender-
specific when the researchers controlled for other
psychological states such as resilience and the need
to belong. More specifically, the study showed that
compared with men, women with a greater capacity for
detecting unconscious emotions were more likely to have
positive emotions, strong relationships with others, and a
higher level of well-being.

The Association between Emotional
Lateralization and Well-being

In addition to the ability to detect emotions, we
believe that the lateralization found with emotional
perception may also relate to well-being. In fact, the
lateralization of emotional processing has been used
to predict responses to emotional stimuli and well-
being (Dalton et al., 2002; Hsieh et al., 1999; Jackson
& Burgess, 2000; Ochsner et al., 2002). Furthermore,
the degree of information integration between the two
hemispheres has been linked to the ability to detect
facial emotions at an early stage (Frissle et al., 2016a).
Thus, in a prior study, we explored whether connectivity
between the two hemispheres is related to the level of
well-being (Feng et al. 2022b, submitted). Our results
showed that people with greater connections between the
two hemispheres coped better with stress and had closer
positive relationships, greater personal growth, and higher
overall levels of well-being.

General Discussion

In summary, the aim of this article is to review
cognitive experiments on well-being and explore
behavioral paradigms that may objectively quantify levels
of well-being. To avoid potential confounding variables,
we use low-level visual perception paradigms as an
auxiliary measure of well-being. The preliminary results
show that the participants who were better at detecting

emotional faces (low-contrast visibility for perceiving
emotional faces) scored higher on the well-being scale.

This result may be related to the role of emotional
intelligence in well-being, given that the ability to
detect emotion has always been considered an indicator
of emotional intelligence (Emotional Intelligence, EI,
Fischer et al., 2018). In fact, previous studies have
demonstrated that individuals who possess high levels
of emotional intelligence are healthier (Wickham et al.,
2020), better able to handle stress (Slaski & Cartwright,
2002), more comfortable integrating into social networks
(Zeidner & Olnick-Shemesh, 2010), and less susceptible
to addiction and other harmful behaviors (Butler et al.,
2020), and are therefore have higher well-being (Zeidner
et al., 2012). More research is needed to examine the
relationship between emotional intelligence and the
ability to detect emotional information without being
aware of it.

Our results, however, conflict with some previous
findings. For instance, Yu and Li (2012) found that people
with low levels of well-being were more sensitive to fear-
related stimuli. This inconsistency may reflect differences
in the paradigms used. Furthermore, well-being is
influenced by several factors, and it is unclear whether
a single or a limited number of factors can be used to
objectively measure well-being. In addition, the results
obtained in the abovementioned experiments cannot be
used to infer causality. More factors should be included
in future experiments to predict well-being and develop a
causal model.

Apart from emotional detection, based on the
phenomenon of emotional lateralization, we further
explored the relationship between hemispheric
connectivity and levels of well-being. Our preliminary
results show that people with higher connectivity between
the two sides of the brain have higher levels of well-
being in general. This result is consistent with previous
findings. For instance, a study by Shahabi and Moghimi
(2016) using EEG demonstrated a positive correlation
between bilateral connectivity in the prefrontal cortex and
emotional arousal. Additionally, the connection between
the two hemispheres has been positively correlated with

emotional understanding and emotional management
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(Pisner et al., 2017). However, the origin and explanation
of brain lateralization remain obscure. According to
some studies, lateralization of the brain may result from
unilateral dysfunction, in which the contralateral brain
becomes dominant. In contrast, other studies suggest
that lateralization results from the innate dominance
of the unilateral brain (Aboitiz et al., 2003). To clarify
the relationship between emotion and well-being, more
research is needed on the causal relationship between

emotional lateralization and well-being.

Finally, although there has been a call for the

objective examination of well-being, it remains unclear
whether well-being measured with self-report scales
and that measured with experimental tasks are the same.
Further research is required to explore the relationship
between well-being measured by self-report scales and
that measured by behavioral/cognitive paradigms.
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