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Abstract: The COVID-19 outbreak and the ensuing travel restrictions and economic dislocations

have created crises in gaming jurisdictions globally. In the past, Las Vegas has been a center for in-

novation in gaming. During the current crisis, it makes sense to explore how Las Vegas casino re-

sorts managed past disasters and how they are attempting to overcome the current one.

Key words: gaming history; Las Vegas; COVID-19; coronavirus outbreak; casino resorts; gam-

ing innovation
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A Study of the Development Strategies for Macao’s Gaming and

Tourism Industry Based on Design Thinking

Zeng Zhonglu

(Macao Polytechnic Institute, Macao)

Abstract: Design thinking refers to the process of innovation that uses the sensitivity and empathy
of designers to combine technology, market and emotion for product/ervice innovation. The mental
model and research methods proposed by design thinking provide new ways of thinking and
operating tools for the development of Macao gaming and tourism industry. Based on the different
dimensional approaches to design, this paper proposes seven innovative strategies for Macao’s
gaming and tourism industry, including re-thinking Macao’s tourists/gamblers, redefining Macao’s
economic diversification requirements, and creating reasons for non-gamblers to travel to Macao.

This research has important implications for Macao’s gaming and tourism industry in shattering the
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present limitations and developing new markets.

Key words: Macao; design thinking; meaning creation; gambling; tourism
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A BRI 1 H R A N A T kA B . H
B 3 N A 32 SR AR IR T AT 19 ) 4

o TEARAY R A T IA AR R BRFE ﬁf‘ﬁ
Al AT [ st A A REANEREE A Y ]
k= A R (Validity) o LR, w2 % A ]
REANBEE R HH B O iR i B 1PR I A )

MBI B, 108 T ol R R 0 st i AN )
A H EI’J o =, B R BT, U
W M B NYBAE 5 SR BT R , AR S 1 0
Rt R 5 AR BUAR L . TS R 0 A T
(O Se S G R AV PN R SR P
TSR 2 PR A AR AT, Al A R RE &
SPARE S B ML G (“IF T had asked people
what they wanted, they would have said faster
TSR 22 M I L 1Y S i
A EE i, ) REAR R B R A AR E J LI AN
P

FLHR e F R B TEORZ Tk s A1), m] R
ZHR A 2R AR ( Naturalistic Inquiry )
oA AT B A AR IR TR R B %
TEHAIERE A A SRR T A TR K ARG
O\ #u B i) — FE J7 3 (Lincoln & Guba,
1985) o AARAIRTTA G A, BHEEIR T 1Y
D7 A NI R SR T v i — 7, {H
AJEME—T7ik . AR A E AR
TR, AN 25018 1\ AR5 5 AT
JIT S A i 4 1 45 5 T L E PR IESE O 8, T
ASEREE R AT TR Rl S LS
ARG, T LR R A TN PR
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TR 1 REORZ B i 3 Al 5 22 A R J7
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i BT N RBTIE H AT PR 5 A
WP g — B B, g A 12 0l R P Y 7
ETBUAT B E f/ B B9 R LB R SR o HLZE
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N5 DA B 2 1) P B, A 45 B N AR 2
AR BE. WL T —bk i T 2EAE RS 7
T B R AT , 36 N O BIF S 6 ] s A~ e
{2 JRI IR B N\ A T i R 0 — P B, T 22
SRR 4[5 e 20 T 0 R 2 S 3t T,
TR AE AL A YA IR 7R SR BRI R
BE iRt (HEA AR Z AR 19— TG 8 ), 555
o0 CRLAR R i) BRI BR BT ), BB e A
fidt ( B A i A PR B 4R ) ( Bellini, et al.,
2017)

RPN BT FEfE [, E A 45 H AR
R SO SR AR O X A R G
U FIEREE I -2 o o« A A AR R AR
HAE? B A EEE S B
RRREE T 207 IRAT BB SRR AT 2 27 B
EFET A S B R B RAR, R
DRARE SRS 7 AU B IORE 2 45 , A Ak
AR S AR T O U AL B 5 5
o RATAELE B, A AT AEE BLAR A
RFIE AR, LU AAM HH AR S AT
9, Ry TR T e Hie s (0 T A BT B I F

4.4 EFERDMHEE
P 4 i T4 2 ( Wicked problems ) A

PARE 28 4% E 26 AN W A0 Ry L, DR 2 i Ao
f]RE R A S AN 4 PR RO L 1) 4 AH B
H 2 HAE B A — 2, 15 20 ] R i DL
35, HLT A 25 Rl A [a] (0 2 A A R 58, i
T 2 5 AR R O AT i LAE AT HOAH L IR
(Dorst & Royakkers, 2006) ., 415 [ 78 1) 5E
FEAPEEATEAE | 5 T DL RN AN BE A TR
JEF AR PR ] AL, 5 T 8 2B T 1 Y A ( Yald &
Bailey, 2019) , S HERfE e 260 T 1 fi L, 5
BT 2 AR AR B ACEST o AN IR Y A RS
AT LAY B FAM B -t PHL A ) R, R A b R 3
fi P [ RE 1Y /75 ( Henriksena, Richardsonb &
Mehtab, 2017 ) ,,

AR i) 2 2 2 ook iy . R
AR, 38 dh 1) FL 280 2 1R P PR 2 — 6 R,
WM E S 2 ootk (HRM@m E¥ £
P R P AL A SRR A 3, k=
ZICIL A . 15 &S 2R E K 2T
AR ] T 2 2 S M D A B,
R JT I R R E 2 R E 2 . T
JEHER Z M B R IR Bz e, AT REAT
ZI I E T NIRRTy %8 o F AN B B
MR TR 8, B2 T B U
TS OR 26  BE AR, A 2R 4 s il
TR, IR R [ RS R 1 o B 22 2 26
FEL T2 TNl R 36k B 22 1) REAYS AT (1) i B
ANFIRRE W EE 2 o Ty Hb— Tl il ik 1 ] e 2
Wz oofe, AMER R AMERME, REIR
PR IRP E S = 22 ool i 32 2 ) R
A 0 5 e B AROREL, U B K. R
W % NSRS 2 Ak, B K i i 5
B A A, R W Y K 07 JRL g gk i K
WAL, Hh SR 3B R P — SR R R S L &R
IS . 2 22 Tk i R 2 3 0 45 3
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4.5 REXBEAEESR

AR 5 15 1 ) 2 091 o R 2678 1) 0 D o
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SEHERY RS AR AN T i BT AR M A B
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SRR oL L) A SRR I, R T A TR
(R R 2
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FH
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From Self-consciousness to Utmost Selfless Devotion:
The Flow Experience Theory and It’s Application on

Tourism and Gambling Research

J1 Chunli

(Macao Polytechnic Institute, Macao)

Abstract: Everyone may have an experience of being immersed in an activity without being aware
of the things around them. In the era of the experience economy, it is increasingly important to have

a better understanding of the flow experience theory. Focused on the flow experience theory

VEE MG ACEAS, T, WP B T B g TR iR a2 5 S5 v L B0
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proposed by Mihaly Csikszentmihalyi, this paper reviewed the psychological mechanism, the

prerequisites, the dimensional model, the measurement and the application of the theory. The flow

experience theory has already been applied in many fields. However, such issues as the role of flow

experience in addiction, factors to inhibitory control and the relationship between such experience

and mental fatigue are worth further study.

Key words: flow experience; intrinsic motivation; challenge-skills; flow experience model; scales of

flow experience

1 D iE BRI IR

ey NP 4 B s S T ), B v ) 5
Al — M IRE , A S ) ) A e A
B v BE ) A BN 2 B 58 4 20 L4
TS B A AH B 0 — P34, sse 1 IRE[H] 1Y
T, 2 B B S R D S — 1)
R, 58 4 IR TG B T 255 AR 1) 4 i
oo e R G RN B B ARG B
i, H e A RZ B AT W R 0 2F
2E 3.0 B 2L % Mihaly Csikszentmihalyi, b
LR IR 0 38 Ml B A /O D 5 B (flow ex-
perience) ¥, Csikszentmihalyi J&7F 20 {H %
60 AEA H Bt B 55O TR HEBR Y o  IRE At
TETEASBH A 55 P 25 R B 5, At i i 3
B FMAEAE = Rf, g8 BUURH A, =%
KLk, SR, — BLVE S e A, Ak
RN N e I R R ST
Csikszentmihalyi Jg& 2] [ 2, S £ 1 i B 45
OB R EATIIIE . MEE B, 2R A"
VAN A 88 R A] | 24 B A A TE S A
JED AT 08 T A o O FLEL A I 2874
I CRRAT RS ARG T, R 4 2 254A
FH R B g e K2 B T Y

© A8 ILZF M flow experience F§Z B ITIZ 5.

AR R, S A R AT A AS fE AR R
( Csikszentmihalyi & Csikszentmihalyi, 1988 ) ,
ERZ R A AL — Sl , 2005 S A il Pl
RER LR , A B 5K B A A DR L 55T, %
fifk For AR 1A AR HAH B ER WA, Csikszentmi-
halyi 3532 i R Sl AN T 5, IR M4 ey 1 — {1
HTHBLES , BVERAN K T ) A B el 2 H Y
( Csikszentmihalyi & Csikszentmihalyi, 1988 ) ,

—SBELF M 7 B O TR
HEATAERE . 140, K Hrif (Maslow, 1968 ) i
2y, NMES T3 TAEAIE RS 1 SME [T, 1 2
DR R At B A A A B BAT A N [l 9
RIS N AME S DR A A, 338 i 58 7
AR AE AR DA i S R R A IR EC BT AY
JETER, BV 3 g B ) T 1Bl ) AR 2 B
HC WY S fJs BR 7 ( Csikszentmihalyi &
Csikszentmihalyi, 1988 ) . B %R, R A
A AN A SRR BT LA 2 1%, A A
At 2)5E 1 s B, 1 H— A= JA Mk g s
‘B i ( Stacks, Hill & Hickson, 1991) , 2K,
Csikszentmihalyi 58 5% , i #) A~ & 2 & HA
PNTE o] 3, 3 4 S ) SR g, i M
JE A Al REALIRR AR B R, i RE Sl 15 A A

BRSO A LA B S AR
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H & BH ( Csikszentmihalyi & Csikszentmi-
halyi, 1988)

B HR IS A, R - f2 27 4Rk ( Richard de
Charms) A1 E - {4 ( Edward Deci) 1 ¥ 1%
PN TE 38 1 11 9 8 300 UL B0 5 A0 A R
R - (EAT I8 B0, A N TR 4 A A5 A5
B A S AT R, Al B AT Sh ALY
A M 2 B C AR, B IR L
B HEIE A S H AR AR A 2
AR TG 2 ANRR S ) SCC ) o M, R - 7
AT B, BRI B 3 O B A B, IR L
SR SR 1A B A 0 N, 7EHE
o S TE S A% , A A" B PN 7 T8l B B i ek
( Csikszentmihalyi
1988) .

VIR KRR E - 8P d A5 i 1
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T Y T A 5 BRI, ARSI A5 1+ 8 S il 11 1R
i, A B 2 oy 60 1 L35 By 2k 5 Bk . E -

Y o B, AT S S 1) R, A
2 B B e TR, t AR ) 45 il
(), T A & A A" 3 O 2845 (1) ( Csikszentmi-
halyi & Csikszentmihalyi, 1988)

HESRAE 20 14T 70 4K, N7 B B 4
SRS TR R (ER BT A BRI N TR B
R BFFREA S TE TR = BB P AT iy, A
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B ) B AT R A5 B A 2% AU, Csikszent-
mihalyi 350 370 5 B R B 1 T A B W
5%, b N FE B #% , Csikszentmihalyi 57 [#]
TE B B ), DR R AR B T R A
A INTE Bl et . Csikszentmihalyi £ W fifF 5%
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R BB . IR ER AR AT T R R AT
T O R SR T A BT . Gaggioli
S5(2013) 58 AL Uit 9 B iR S8 AR AR 1 b 25
% RPN Z0 B b T IS L B R AT
LA T 30 300 1 460 1 O AR MR . 2 4%, Peif-
er 45 (2014 ) #E B, & fl AL A B, O
DA BRSBTS B Y A 106 BR AR ST 0 T )
ST , SR T ST AN i 3] 18 b 8 B I R
f8, DL, fE AL F A M R, O I H R
R8T o £ i S SR 466 % B E 1 R T

3 EHOimBEEA LRGN

Csikszentmihalyi( 1990 ) 1€ % T & = IFf
], S S B L | HOAS (281 KA B RN G
NS I 18 N LA B 5% [ B 55 22 4 BL R N AT
R AT FIT R , ST E RAARA EAR  H 5R
T RN IRE IRE: , e BERR 1 8 B 2 e B 1Y o
BTSN — (R B, M TG B A 2 )8
ANTR] i ) A R LA B, AP 36 5 )
FiRA AR AR R, = I DK R ) B 9
T T A, [ R R L T R A K
HEREFAWE T —Bop 2, A" A
2 T —. WP SR AR BLE A
A SO S BB R B A g BRI A ik
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BVER, 32w B AR ] — AR ) Y J7 20
w7 IR AR S

Csikszentmihalyi( 1990 ) i — 5 g8 45 T
TR A A B SE TR AR, AR Ry M S
WAL A1) F) R B 5 B g, At 2= D S B LA R
JUAIH 2R A — 1 -

(1) Pk ik —F 5B F 7 ( challenge—skill
balance)

(2) f7 8} Bl 35 5% A — (action—aware-
ness merging )

(3) IR H EE (clear goals)

(4) B #E 1Y B % ( unambiguous feed-
back)

(5) B3 7% B ( concentration on the
task at hand)

(6) YELE$55 1 % ( sense of control )

(7) B =ik 2k (loss of self - con-
sciousness or self—awareness)

(8) R [¥] 468 Jo g Iy ] 411 7 J2%6 ( trams-

formation of time or the distorted sense of

time )
(9) NEE 1 B & 4 E ( the autotelic ex-
perience )

Jackson Fl1 Marsh (1996 ) £F 2.0 I i
B JURH 7R IR, BATE 1 E R JUARG £ Y
EFG. PRE—HRE - & FR TR TG B IRy
AT 85 JR R 1) P 9 ) ) Pk PR N B B B e
IR BAT P, 2 BRSO R MR 42 g
AR BCHREOR/INTTAE B RE K g, A 87
AU R . AT E) Bk G — iR AT
T 0 IR, RN A AT B DL R R kA A R
K, BRI b S e s Ak, By B S v B
B WY B AR RS TEEl T — IS B RE
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RN R At R BEAEA T 5% 05 ) LA B AT 3%
B H BRI RV . IR S ik
SEFRAE AR TR GHFIE A 1 S AR, B T B 4% AT
SIRAT B SO A TS B 4 R TR
HEFTRZIG B IR , REA = BE A ORS00 TEAE A8
=1E b, ot 22 HAW YY) . 1B
Tl A TR AT BTG 8, A8 N AT AR
BESRIROL, BB g, B IR
LA E R A AT TG ) B R A A E ]
B Fe A ik , 5B R R B A) R i 2 AR
ORISR TR B IE o IR [H] 408 Sk g IR (] . i
TR AR AT 3 1% (W] IR, 8 3T R [T 1)
JRZ A AR SRR, ) BB SRR IR ] A AR ) P
SRS . NS R R AE TR AR 5% G B
REAFAG 0 R 4 AS ) JERsZ B 56, B
B NJERSZ BT O, RIS B A B B 25 2
BRI ) i) INTE B 1%

T8 JUIRMAGE A St AN — s e L () IRy BoAf A
AE 2 A= 0 i 9 B (Fong, et al., 2014 ),
Quinn (2005 ) 58 %y , — L& 4 A g BLifE A0
it A5 S IR 8 5 VD AH B (491 40 Bk Bk — 4 RE
5 5 AR H AR s IR S i) 5 D) — SR g1
FUD 2 () O i 86 St 708 v % D) A BB (491
NS E B 5 2 2 8 TR Rk 5 IR ] 4k
SE) 5 N EE Y B TR ST IR0 T B A &6
o Chen Z5(1999) RIS i # 75 1w 5
S = A B, B, S i B (antecedents) |, &
— P B A5 S A B AR  WIHE Y SR AT
PRk —H e A4 = KR, B — B %
ST IR TE T U 3 18 i P B i T s LA )
B VL RSl g g At  # Bu Fi B ( experience ) |
BB A TE) B kS — S S )
DA S PETE AR R AR R R B 3 S A 1)



IRAETEE A IR 8 B 2 5 SR B
Bt (effects) « {4 F P ik 1 2% | IRF ] 14 e
P R ] L pb JR L 9 1 B 3R B T I B
B T 2L A D U B A% L O T B
([iPNGE -7

Csikszentmihalyi( 1975 ) £ B2 H T —
fIEl = 38 8 .0 Y %€ B! ( Three-channel Flow
Model, L 1) , 5% B b i 32 22 & 2
PREBLA RE o a8 RS ANAM A — T
BIRE , 7E— D AR EAT IR, B B BB AE i AR Al
2, PREC AN 08 IR, A O U S B B R 1
A EEIRR ] — A BEE A S RE R4
A RN A T A o P kB 3R T
7 AR SR B I B , a0 SR IR R AP B e i
SCEETE A FRECRE , I S E [l it i Btk
8 AR B R A BE B PR = 2R,
HUEE TR AT A e BTk 8

(&)
Y
A3
BB /J
Al
(1)
(1) (&)

Hoae
1 =Z@EORER
1 1% %5 WF 5% #, Csikszentmihalyi il
Csikszentmihalyi ( 1988 ) 3 i = jif 1 .0 Ji 55
®IE 1E % DY 38 18 #5 A ( Four-channel Flow
Model, GLIE 2) . 7EMAR o, KA &4 RE
BIL vy BB 1087 R, A B % AR TR B, A

RE B Pk B A 2 AR AR IR, B 3 25 332 i -
i, g A AV B (apathy ) o BEEAM Y
WFFERE 2, TECAE TR 1o i 16 5 118 44
g4 753 52 4% (enjoyment ) | 1E 1] 1% 2% ( posi-
tive affect) .75k (activation) B3 ( concen-
tration ) . Al i J7 ( creativity ) . H 2 ( self-
esteem ) 2 ( Novak & Hoffman, 1997)

(&)
Iy SR
(Anxiety ) (Flow)
B
o ER I &S
(Apathy) (Boredom/
pafly Relaxation )
(&)
(f%) HAk (&)

2 W@ AR

FEAE LA R B B A 32 24 1Y g
J5 =, Massimini £ Carli (1988 ) L) = K|
AR R E S AR T GE I O Y AR Y
( Eight-channel Flow Model, F[&E 3) ., {H/\
TR T Co i S TR NI A 6 e ) AR ) A
JEREL R O P IR TR S A B IR A 22 0T
R T IRIEH O VT AR E RS, T AN
AT R (arousal ) | F5 ffi] ( control ) | i 7%
(relaxation) \{f§ %5 (worry ) PUARFridiE . 1
AR O it i STR B ATE IR R AR e iR 4
AE B = P A5 F o AN i, Massimini 1
Carli P r [H] R B2 BRLICRR B2 1) 45 FE B Bk B
SEHA A, 43 B R bR DU B e . (1)
T - 8 A A e PGB EERCRE R LT
(2) Fa il - % A A b B PR B L v B2 B RE 1
DR (3) TR - B AEAEARBE PR |+ g
TGO 5 (4) 45 5 - 88 AR e v R PR A3
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R
R

Y £33

AR

) €3 1
IRE A

PEWE B
%A 4 (Worry)

LY €03
AR

LY €3 1
IR A

LY £23 1
A

B3 B R
5 imigEmpAlE

W7 U I 48 B 1 B 7 , Csikszentmihalyi
(1993) @l &3l A — B F B I ik, No-
vak F1 Hoffman (1997 ) HIJ 5% 3.0 it #6 B 1)
W7 300 2 =M B [ 45 % (Narrative
Survey) | 1% B 2 BL {2 1 ( Active Survey )
F&E B BURE 12 ( Experience Sampling Meth-
od,ESM)

Bl R 45 2k o m] DUB 2 50 R, a2
Csikszentmihalyi( 1975 ) 5 F- £ B0 s, %
T3 ¥ 2 VL w7 ok w0 B RN R A R FE . i,
Csikszentmihalyi( 1993 ) 84 DL I J7 1 05 4E 355
B N T 5 KRR i O i RSB Y R, (HIE
FELLAZ 3 I A O A8 77 =X, A rT g
ST MR IR AN AR B SRR B R R T
T AT B R BT PR AR L , B o A R
FEAE R ZE o

15 ) 2 B ) A kA P DR G 1) 45 o A
WO VLR Wi TR T B 2 BLE 1%
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IR FFT LR YA 8 e L iy o R A ol e 100
Al R R T B N SR
FERIEE RS AT 5 AT B Lo A1 T 62 1 T4 R )
5 P (Moneta, 2012) , RIS, T @58
Ry W AR TV . BN R, B AT
15 FH 8¢ JE5 72 11 & Jackson A1 Marsh (1996 ) %
TR A0 U i B R B i 72 ( Flow State Scale,
FSS) , A & Marsh F1 Jackson (1999 ) % il (1
{6 o] P G0 U 4 B i 3% ( Dispositional Flow
Scale, DFS) , iz Wi flfl £ 2 #R i DAL i e i
Tl BE B8 1 4% R M 2K ) ( Kawabata, et al.,
2008) , FFS 3= A& ] 2 A8 i 28 A= 100 3t
IR S8 Y s — i AR A B, FSS i
PR T AT 5 % ol 11 5 350 o v {1 o8 P 4 B
F RO IR, BB U O T B B
R PR % . DFS HIE 80 3t
B ) ) A T I, R PH AR A A1 1 2
B YR ) IR S A0 A A B 170 P e S H:
HAu a0 n s e A, Jackson 1 Eklund (2002 ;
2004) i — 23 FSS Al DFES 47 24T, )
BT H iz 4 19 Flow State Scale-2
(FSS-2) #1 Dispositional Flow State-2 ( DFS-
2) B R

R IURR 12 7E 20 AL 70 AR 0T
Csikszentmihalyi if £% F, 5% J7 75 J& B 32 il
RO 2 BT R AT R —TE A B
P WU 48 18 5 2% W /N IRp 2B — UK, LR
GRS, 52l T R Sk IR i R 31 A9 BRERE R
T A= BT B B2 A AR, SO A R
P ST LU i A PR BRSO R, K
H B & @) # % ik 78 ( Csikszentmihalyi,
1997) o FHITA i 52 e ek 1m0 ) i Al PR 1R ]
A T3 R 3R, S8k D s 8% 1



el s N A B BUE R, {H 2 Csikszentmi-
halyi Fil Csikszentmihalyi( 1988 ) 7K 5% sl &
7 A S ) T R T 5T B A PR A
It 4h, Clarke #1 Haworth (1994 ) 3¢ HY , 75
2k A M T R A A B R A i Iy 1 RS
LG 5L, I Al BE T8 U4 R 1 D 22

6 iR ERIETRAIE R

PR o — (1 T 8 M ] 80 8 1Y
S ZINRF R B A HI M A — T R R
AR T S (1978 ) R, LUt B 36 i At B
HRERE ], RSP S R A PR R
SRR S WAt Y e #¢ iU ( Csikszentmihalyi
& Csikszentmihalyi, 1988 ) , JE /MG HT —
ARHER AT L 3 (1982) BR, i 2l iy
AR , B A TE iR s FBE B
B3 4 46 Bl K ( Csikszentmihalyi &
Csikszentmihalyi, 1988 )

OB FIER RS LA T AR
% S BT 32 A A S A O BB AR IS
VE 7% — Fili ¢ £ 11 B ( optimal experience ) £l
H % H i) 58 By (autotelic experience ) , K
AT 0 8 B VA B A 14 B A 118 8 27 20 A
PR 46 RS2, T EL B i i 5 2 o i TN
7T W A T 1 A 1Y 4 B 2 8% ( Bakkeer,
2008; Csikszentmihalyi, 1975; Csikszentmi-
halyi & LeFevre, 1989) , IAh, 7E 4 R4S
T AR I A A7 7R BRLLO Y B AH B Bl 4
( Csikszentmihalyi
1988) .

&  Csikszentmihalyi,

Csikszentmihalyi #1 Csikszentmihalyi
(1988) S A T 750 BTG M AL 5 M) 4 v
PO DR B P ) T, AR i A

Pl R P D AR A0 AR  ROE R O R
NI E AL SR AT R R T . RN,
Jo e AR i A S5 T T S L
OB G A TR o BRUICLASD Ot i g e
B R BIF 58 0 B 5% 20 S ( Csikszentmi-
halyi, 1987 ) 1€ &L ( Mitchell, 1983 ) A0 3
£ (Deci & Ryan, 1985 ) S5 2 il

T LBAE | JRE O D A B B i TR A T e
Fr R (U R AR AT 2%) , LA S I8k ik
e AR R 4 ] RE R B R 4 R g .
Wu fl Liang (2011) 5t T 215 White-water
rafting (19 /0> i #4 Bg [ &8 ; Kim FiI Thapa
(2018 ) 519 V7. 16 S0 34 i MR P 28] 17 A RB i 3l
] &8 1) F 9% 5 Ozkara, Ozmen F1 Kim
(2017 ) JE 10 U B G AR 5] 1 A A S 0y ]
PRV 2247 25

TR A, Parke 45 (2019 ) 7E R F]HH
K25 BRLIR Co R SR A2 B R, i 2% T LAARE
PRIA] (leisure ) (R A 1 e PR 109 B 24, i
TR B A T SR S B VI AR B . LA B4F
NZ W, B IR E R BN BRI 2
S T, A A R AR 2 — i A T
e IE 2, (S A T 2t BE 49 15 o Al 19 B
FEAE A , o A5 M A TR AT O I B
B, oy bSO BL A O 9 B B A
TR O oY Sk R R B T M s,
Lavoie #1 Main (2019 ), Trivedi #1 Teichert
(2017) , Oikonomidis 45 (2019 ) . {H 5% 17
B ool I B P 7 | R A T 5K
SRICIGET = , sz S BT (B AT 1 — P TR
1.

WE$5 1M 5 , Csikszentmihalyi F1 Csik-
szentmihalyi( 1988 ) 52 %[> It 1 B 18 % 76—
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Bl fE AT Y 1 B B R R A ] il 5K
SRR G A IS SO ) JH AT R E
E A9 1 L [ i P o 08 50 1 0
B BR TR B R 58 4 8L (concentra-
tion) A, J5 — {18 Bl 2 7 3 By v A i 5= 48 )k
(enjoyment ) ( Ghani & Deshpande, 1994 ) ,
JRERZ AR, T B ) 1) BB o B BT, 0 3k
HOBR I O A B & B FF 2 A R B R b,
GREEOEISEENG v SRR (SEY RPN
FHEL R 0SSR RE R 20 I B 1
BF , BEHRGE FR A I BB U R W B O
D A T S O T R S N B A
HREST IR 2 INSILEX R

SR, A7 108 O 66 2] A0 8, 3600 0 110 B 3L
sy 18— i A b 2 i By o — M
PEECHYRE B 42 (Sun, 1987) , i H. & 5 jt§
FHA 58 P4 1 AS S 2o P ( Csikszentmihalyi &
Csikszentmihalyi, 1988 ) , I, fEEE R FE
7N ik B I o AR AR, HAT H AR 1] M, AN RE
R —THIZ N 452 ( Csikszentmihalyi &
Csikszentmihalyi, 1988 ) , i f L BL 530 A
% P K it 25 e, T AR, A At R
AN E A WE5E fE {H ( Csikszentmihalyi & Csik-
szentmihalyi, 1988 ) . fH A2 15 58 #Y J2&, 7
Csikszentmihalyi B 45 8 50 0o 3t 1 B B 52 04
BT 50 AEA, WO i i B P R e 2 2R
B S HOF T BUR S T AL
ik 82 E FEWEN G IE S RSO S
FEEHE T

7 KR

B

Csikszentmihalyi fz 4] F .0 I i B B
ab
He

AR NAMAE %35 B b Rt RE S S P
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= WA o s SNELIN [ B el L 0 B 3P S
IERDUR S W NAMBE TS 58 AR LR
HEL BRI 28 10 IR, AL e die A TR 1Y, A 2%
TEiE —JETGE) S — IS BH PR R R
AT, MM B LG ) A B G, AR
ANERTRTTBfiE BN B e Y PR R A 2 T
HHEMWEE.

T AEAC, SR I 0 AT 2
KR TR R EREE R, 8 AE N SO
D B — {18 A R ) R T LA 2 3 3
BRI SR A T BB e A ), ek
NFRAE T I AR A AR i A N2 T 26 05 T
= 3 48 J& ( Csikszentmihalyi, 1997;
Fong, et al.,2014) , WF5EWEE B, 4[] 1 B
JIT e & AAM B Lo A6 TR 8 A A B3I i
SR ) 5 (R AN R 8 (AN TR SCAk A i
J& AN TR )55 ) 22 R PR o Y 80 5 e A AR
%) ( Nakamura & Csikszentmihalyi, 2002 ) ,
EE A O i e Bl AE 1A ok, A A
i A Lo I S S s AR TR 5, DR A AR
W T AR B A Y 73 B BR ( Csikszentmi-
halyi & Csikszentmihalyi, 1988 ) . i H., /[
DL A B ) BE A — L6 1 W v (5 N s ) A
RIS ] BB A L RS A ) S EOURE ( ad-
diction ) [ R L B B i e A B8] 1) JHC Al Ay
FHH E ( Schiiler, 2012)

R TP L B B i , A 6 P AT SR (BT
HEATIRAR RS o AN, BUA #Y 48 K 2 Bk
FTE TR AR 0 I 18 1 5 2 IA 3R (facilita-
tors of flow ) , (HLIE /b2 i o i #6514 410 1
2R AL i B B ) 45 2R ( Csikszentmihalyi,
etal.,2017) oAb, HH B O 8 = A8
B PR R RRER IS R, E3EAE



A THTEHE 2R B AS B TR, o] 28 AR 0 0
5% Bk = F 5T (Tse, et al., 2019) . B Z A
6], TR T 2% O T A B AR R — (18 R
BREFE R R RS A AR 1 BLO I 8 Btk
RE Y P RE R AR A 0 LA B T o o0 DA 1 B 46
R A B C A EE SRR —
FIR )  ikag . DFERI R A
PRI, PRLHORS PR BB S 2 A PR AT o R
T RZHRMRE R, — (8 R3] 55
1B FEE 5 A — AR R TR R A
o SR, —Lef SRR, i & TR AR T
O Y 1 TR B AR NI VA R B M — BRRE ] 1Y)
W% % . S8 |, Csikszentmihalyi 58 7% ,
HEE S T B RRE AOIR A8, R i
USRI BN, IE T ACEE TR . 182
R E R NREA BT A iR T,
AT PA—, — J , — AR P B % O i i ik
B F35h R RE AR AR ZLERRA REIK
7 15 SE I EE A R

2 B KR EWMFL R M ACGRHAR
BRI RBET M EISLE AA G EF
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Born to Be Gambling Addicted?
—The Biological Perspective of Gambling Disorder

Man Ian Wong Kun

(Macao Polytechnic Institute, Macao)

Abstract: The causes of gambling addiction are very complicated. It is generally believed that both
genetic and environmental factors are in play, and studies have shown that genetics is more

influential than the environment. Following this, are the biological characteristics brought by
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inheritance the susceptible basis for the gambling disorder? Is there anyone who likes (tends to

seek) gambling and gets addicted due to their born defects? This study reviewed the findings of

biological mechanisms related to gambling addiction on the neurotransmitter system, neuroendocrine

system, genes, structural brain abnormality and brain dysfunction in certain areas. Such findings

show that the biological performance of gambling disorder may be ascribed to some genetic

defects, other addiction problems and mental illness, or the result of neurological adaptation caused

by behavioural addiction. Therefore, an improved scientific understanding of gambling addiction

would help manage gambling behaviours, and further research on biological mechanisms would be

an important means of improving the therapeutic effect of future gambling interventions.

Key words: gambling disorder; addiction; biology; literature review

5]

][

18 2 58 ( Gambling Disorder, GD ) 43
{5 APA BSRRE , A 2% S T sl 0 e et i
ST, S 0 S T 3 — S BT 3 ] I 8 ) S
7 M % 1 47 %A ( The American Psychiatric
Association ,2020) . 3 [ O #0872 B B
%iut F M) ( The Diagnostic and Statistical
Manual of Mental Disorders, fijffi DSM) %5
SRR DY — R 2 A e P T
( Pathological gambling,PG) , 5 Fi R A 1
TR . R 2 DSM-TIT Hjg 2 e —
TR FBE IR ) J A8, o ) o © o B — ] 7
W = HFE SRR A R, I %
JE B AT A B R RS B T A s B
B I (ELTR D0, P R A 3 i fi P 1) TR
SN e A R (VR BP S - S i)
A (Petry, et al., 2014 ) . 75 i 307 10,
DSM-V i GD [ 2] “ ) B AH I 2K 7 b i
T TR AR RUR B 2 iR B T AN 2 i
13 1 fiiy B8l 452 1] 25 5% ( Impulse — Control Dis-
order) ™ K il J5L DRl 2 B AR 22 )l 41 R
T, A7 % BURETE 5 22 S 0T BT RU W) L

ek, A Sl R R IR SO 5 DFAE
AL ) TR | R R B B Ao A A Ay B A
4% ( Grant, et al.,2010) , FHHp A= 4y 2L FL R
A TR T B AR R B SR R AR B
4 7E PG 1 SAD (47 B AR B B JS0IRg Fis 5
Substance-related and Addictive Disorders )
H HREE B T 2 R AR R Y 2 B R
22 UL R B o 6 L R R S (0
BETY) (4B 45 ( Grant, et al., 2010) ; AR
IS5 R 1) 2 BRI , £ 358 AR BSOIR #3843 9
22 Eil ( Fauth—Biihler, et al.,2017) ; K Ji§ 48 &
RAHY T RESE SLAE PG R 08 e
FIR RS0 B RS AR A 981 %4 21 ( Romanc-
zuk - Seiferth, et al., 2014 ) , 4= 4 BL ) 55 42
AR T I AT AR 3 R B B R A
I 77 ASFRUR I 25 i, OB A M A T 2 A
i B P RLBR A RIS s SE TR A, il
HAT 23l A A A . T8 TR K AR B i
AR Ao 9 A 52 38 2R A0 A R SR 8 o it A
AR R, AR MR AT S B R AN
FETR A 3t B i L 1581 5 R AR A 00 B SR 114
BORE

HE IR 5 E R R 3k 8 A% ORI BR
SERIZZ AT o a3 A T 0T ST B A R
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HUR AL 3R (60% ) Al A 2 B b I R
(40% ) ke 1 3 GD Wysg ) L2 IR A
AN 22 S AT 3 GD 3 iR % ( David,
et al.,2019) , 5t BB fEL L 3R B8 o BAE T )
B, AT AR AR 1Y A W SRR U S e
T T 1Y) Sy AR SR A N IR KA
e B A A BT o R SR ) BRI HL 5 B
Wg? (43K BT R%tat) (2014 4R ) B
71N A ER AR N R B R R R A T R KA
1.5% ( Growing, et al., 2015) . A<J® 2019
SRR TR T A T2 2% 0. 8% (IR
WEFERT,2019) | BESR L4 BRF- 24 K P T
T PEAT MR [, (H A A R R A iy
#f7~ (Hodgins, et al., 2011) , H A5 —/N 54
(<10% ) JBAT WA TG Y N SR IERLIABE,
A E G R SR A PR S 25 T A
g, PR, B 2 A B B v N 1 AT 9K
IR o SR RE TAT 25 Bk T B R HE S A B
B 15 0 N B () A B8 455 5 o, 3
A EERDTRE S, NCPG 5], SE =
FR AT ] R 1 P A AR 2 70 436
JC , Ja 26 2 FIA0 A5 BRI AT BH 0 TR = w] ik
PP R S, DL 2R 26 I A A 42 2R
(NCPG #4uk) o

H AT, 365 R 3 A S T L R
LRI I R AR 5 AR/ D A i [ %) A
SIS T Bk . PR AN BF T A AR
PRSP B P RS A B K 19 0 A
LS 98 25 LB, AR5 B R0
TR A B 45 T T R A A ) S b
HI BB AR 8 4, R B P R AR, IR A
o figp R T S o e i DR RS A A
A5 A FEAIE A e B AR R ] S 3 ) A
FUHE I, $ven o A R 1R 2 5 2 A L
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AL A RO B AT 2y s P E L AT A
AL FVBURE A il 5T REOR2 A B BOR 3R R
BLAUHE , DI B A o i SR e e

1 HEXANEYMERRLGR

S 1P 0 11 S 2 P ol T 9 2
L VU1 7 16T - o A0 B AR AT A AL TN T R
A0 EEPRL NS A A R R RIS i S [ B
RITIRES R o MEGRE R FEAfF 2R
JHERE LY 2R BE 25V EIRERAE Bl 9 RE
FI4 Z PR AE (Potenza, 2013 ) 5 14K 19 73 W5 2
ot AW K HPA il 5 JE R 5 1 A T 5% 32 2
W R B 22 0 R AN INLTE R AE R AL LN 2
RETEAIWTIT s KIS SEAEE S5 T e 9P S [ fak
O AN A A R A S8 55, R [ I D) g
SLR T B RO AN BUIK R ( ventral stria-
tum) | 5 {1 5 %6 3 K7 & ( ventromedial pre-
frontal cortex) . & (insula) | NRI%E 3E K7 BT
( medial frontal cortex ) %5 ( Potenza, 2013;
Oberg, et al.,2011)

1.1 GD E#KIEE Rt

GD TE 18 08 BT AR B 14 IF 70 2 5 ik 4
SR 2 1 T DR 3R 1 0 s R L iy ) A I i
st , B 1 R g B i o8 B R Al iy o8l 47
BEEAGE ) DR EL LA T B9, a8 Le B 58—
7 AP R R T R R e ok Ly A A B
fErb Al RS AL AN T A, 75— T iR s B
P 1 BRI 2 [] 14 [ 4% (Tbéfiez , et
al.,2002) , FERIE BE T R BATIIN M . H
TE R FEt B A i Y o 0 o 22 12 i
RE IMLIE R AE 5 _LIREEE Bl A RE AN
FOMTRBEME ] Y 2 B

1.1.1 % &pz4k (Dopaminergic )



Z W% (Dopamine , DA ) J2 H i i £¢ 55
AN R R ST < T SR A ik
JE AT HITHS | BT R o) D LA B AR AE 45
5, 22 U5 g 1Y) 32 A BELA 0 O el g, 0 £ 22
B JHe 2 5 A it DA B ] e 2 8 22 L ke
ST BRI YR AR b 2 R RE. 28
YA B TP v ) A € T 3 ) 41T o S
B ) S Bl 5 1A T 2, IR 4 o ) 1
AR RURRAE: | U B Sl R 8 1 B A
[7i) 43 Gl W 5 ) 8 A T 2% o

152 E TS i REFE v, A BIFFE i s A
2 W IRAVHT#Y L-DOPA 3 e \JH 2 Bl
SRR B B A (AT Lo BB ) R A
ICER I ) A AR 5T 22 T B A T, 45 2R
HUR  ANam AR R 4 anfeT , 3@ 3% L-DOPA 2
Bt el 22 L JHg 7 P ] i v B {1 ] ) R 0
I e ] ( Rigoli, et al., 2016) .

1122 T M 1) 52 19 07 T, A BIFFE i
PN B 22 2 el L (2 Bl D2 24
R ) A ] S i B A AR B . BIFSR
i i B 2 I D2 32 i 4 P08 & 2 A
( Dogmatil, Sanofi— Aventis; 400 mg ) ¥} 18
2 B RGOk (PG) 1 22 44 fgt Bl B BEAH
(HC) FE i 53 ek il # 33 1] B8 ) 5288
b R W& 06 F 2 D2 A2 4 g B E 55 1
HC {1t S f LT 5] 10 fUE 38 S T AE PG Rk
A AT 2 Bh AR R i T B 22 L i D2
% A B B B A B (Janssen, et al.,
2015) o F3—TEWTFE 3l D 3 S A B
AL 11 Cl=(+) -NEE-N & -2 %
(PHNO) st 11 FE & F] ([11C] raclo-
pride) I/ 13 2 R KEI6 51 55 1% PG i 12
2 HC ,JE it 3 1 AR i 4L 58 35 2 W ik PET
i AEEAL D 2/3 DA 2 i A7 R0 F

HOAT 248 B ( B Ff iy o A R 28 PR AR il
), AL 11 C]-(+)-PHNO Eil Ji% 17 i
HY/ A B ARRY,D 3 212
By iy 8)/98 38 £ 17 % ( Boileau, et al.,
2013) , WA BFFE R W], AR HC, 55 44
PG BLHFF I BOIR S rPoRR s ) B 22 DA AH I
([11C]-(+)-PHNO }§in 54-63% i %) .
PG 1) 22 L JF R3O TN G 114 B A& i i D 3
K (LERE S ) AR . RE
(substantia nigra, SN) H i & (1) D3 5% 4 F|
FHZRELGOIR 5 38 = 1) DA FRJICAH B (PG
SUIRHT DA FRGB 2 | W 19T A (1] 50K )
AT LAFE TN S0Rs ) R R e &l R B
JSURE F 5 P Ak AR B A 45 ( Boileau, et
al. 2014) .

2 LR RETE I [ (4 BIF 9 32 22 [ 48 A 5
FUHRAL , SETTBRAC Y T AE Pt o B I 192 54
AHIBE W 3% B 8% AE b R ) 9 2 I
(VTA) B RIIR A% (NAc) SR HH4E j2 BT
(PFC) , EH AR T g AT 75
SO 2 e )RR OGS TP g B2 T
R B8 B, T AR i 22 LV 1 2R LA
TE IS 1Y) % e R A 5 v R 2 B AR
1995 4F Kenneth Blum #2 H “ #E A R 455
SiE” ( Reward Deficiency Syndrome, RDS) ,
B A8 2 T 2 J8, RDS By ik
Foo N\ BA 2 U i R AR DI RE R ARE (1 0 - A7
PP S R At RS0 IR s 1 N AT B SR A= gl e
Z A I S SRR R RE T ), A
FARBEECA JE (a0« A S8R B AR B R
REMLUR )32 #0157 ) |, (E HE A5 A 200 2 &t A
AN R Ot Rk e SR A S %) A, 491 4 - B
it IR O R OH 2 FURRAE TR S A . ARE
RDS [ 85, 412k PG B 1 SEH AL, A
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A" B e bR R 8 e i N 22 T2 e A i e
RGBSR Bl 15 B v )R U, B A
RIS 58 . A DT A AH B O A
W, IR R T A ey O W BE (SOGS 153
SrERciEr) He EORE R R AR A B A R B
Z 2 E e, {HH 38 4 [ 5 ELo B2 IRF , N8
PEZ2 EL ORI, 0 HL 1 R B e v 1) AR
i B 2 1 22 U (] IRp LA AT 5 Hh A A5 I
RS , 2 a5 B A4 2 38 1 i ) 30 22/ ]
R DL 45 22 R RE A IO | 45 RV BE T 38
JE AN R A % T i B M R b ) A Rk M
(Joutsa,et al.,2012)

1.1.2 f2 %% #& ( Serotonergic)

I35 2= ( Serotonin ) Jg& — i B fiiz 71 et 48
WH, SR S -FE e (S-HT) , AFAE R NHH
KN B a1 R 2 B 2
A TR FR A, 2 1 A 1 22 R i R 0R BT A
K.l 2 0 RER, y -MET R
(GABA) AW E F R LR B B
4. NUERES A (s s pH ) 5 -6
JREEAEHS A T B A B 0 BT T L B 2% 1LY
A, MY 2R RETE 195 3 b ) 2 BE BT
2T LAG 1AM R AT 2 (T B AT o i
TEATAS T 5 B 7 Hi 178 2K 08 R I 2R RE AR
A B . A I T 8 i 12k 5 R R
(CSF) Wik & W) BB T 2R 248, 53
BT 3x6 ml CSF Ho (1) fij i | 08B Fl e B4R
W, G Rk B R IR AR AH L, PG A 18
RN S-HT ) CSF /KPR, T S - F 3
5|k 7, 1% (5 - hydroxyindoleacetic acid, 5 -
HIAA) | T Z K ( tyrosine ) \ DA | & 7 55 iR
(Homovanillic acid, HVA) | — LK 2%
( Dihydrophenylacetic acid , DOPAC) fil 4%
-3 - H 4 L 2R FE M (4 —hydroxy — 3 — me-
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thoxyphenyl glycol, HMPG ) Hi|# )z, PG H
ORI IHFE R, 5 -HT 1% 557 5k,
(0 R 110 T4 A6 2 B 460 0 110 bR 3t
{45 ) ( Nordin & Sjodin, 2006 ) . {E — IA
PG IfiL i % #% 25 (SERT ) RYWT5E 1, 8
i 3 H-MA#EPu7T ([ 3 H] —Par) Bl /M
45 & H 7 0F 98 PG 1) SERT, 45 R % Bl
PG # (i KA E 2 it (B max ) B R
ft ez, Tk A U (K ) fEAE A R P
WAz B /MR SERT 8 & i
Sl I IMIE 2R RE A AR OT VAR 5%, B IL PG 7E
I/ SERT 7K B 87 1 D) RE R e ,
B 5 - HT £ % 1Y 2 Bl ( Marazziti, et al.,
2008) , A WTSEH E— D54, PG b i I T
% 1B Z#3(5-HT 1B Rs) , #i/r PG [ fk HE
FEEEL 5 -HT 1B KP-THE A B, s T IR
AR SCEA 8 A0 T A [l e B b i v 2R RE ) fE
FRTRELEAE TN ) 1 ] AL 1) fie 747 ( Po-
tenza, et al., 2011) . 5 4b—TE A [ 1L 75 =
T 2 2 A i 180 T2 4 2K ) ST A FH Y
FEA ], 5 - PR 0 Jii F 22 0 JH A 4455 e 1 LA
SRR B S PR 2 o mERTE T . S8
U BT PR AERE R 12 T A AR,
VE R I AR R 1) —FlA T 2y 4%, 2 12
gtk (=20 KA D2/ D3 ZH#ARS)
PRI BCRE 4 2K i R ( Camp-
bell-Meiklejohn, et al.,2011) .

1.1.3 % W% L% Z& 4k ( Noradrener-
gic)

F£H# |- I & ( Norepinephrine , NA ) 7F
TREE S RN 22 I e B b M (] i e 5 1y
Ji% ( Catecholamine ) , 2 H B | I Z fE ( No-
radrenergic ) &84 5 25 I 3R i KC IR
(5 L, faft 47 FIURR Y P AR JT 2R 5% (Myn-



lieff, et al., 2019 ) , 7 % 157 B v A9 R 82
VA LG R P T o A A AT
S L L BRE P PRI P B 25 FR I B IR
Je A AE AR K F- 5 B PG I 0
) 3-HAA JE -4 - AR 2 B (3 -me-
thoxy -4 —hydroxy —phenylglycol, MHPG ) 7K
S 0 g S AR, PRGN 25 PR IR Y
It SR v s 35 R AR, 2B PG Ry 25 F
FIRERREHE LTS T A] REAFAE SR, % R A
WEE A IR EE SR AT A U HLRE (Roy, etal,
1988) . A WE5EAs PG A BEAH A 1 AT
B8 5E IR ARIBIEE L GH (BIAE N2> 34
HARMER) B o 2-B IR GEZ I
ATAESE (AT YA 14 1 P 2 T I A1 R 9
S0 T P Ao A AR , ST T Y T e
(MR M o 2- B LR R B2 M4 GH 73
W) WREEREERE EIRREERSE
PG i fE . 1@ PET &5 RET/R, PG 4
() GH 3 n] 48 5 S be 36 IEAH 3 25 [ A1
ar B A [ Y 25 FHBF EIRR BE R A (peripher-
al noradrenergic) I fig 5 # n] fiE Bil BB -
WL E IR IIAERES A B (B NA
HA B8R D) A8 AL 45 MR T B 4
AR A Rl R0 D RE AT L AE Hy 85 B4 0% 2
bR & S 3 8 58 ) (Pallanti, et al.,
2010) ,

1.1.4 T 7 #24¢ (Opioidergic)

B F £ R ( opioider ) S 4 £ B 1 B4
BSOS A A BT R AR B G A )
B Bl RE R S RE AT L R B R e
RERAR A FENE G B v B] A6 B B A 142
LB B, T KR e R 2 I e R A
ST R, B B R ERY B R R
IR o Bl AR T L e L I 2 T e

RS R %) 3% ) A G 0 22 L i iy R . AT
558 ] PET Fll MRI f 4 14 44 PG F11 15 44
fa R # (HV) 72 1 il =R EL N e (d -
amphetamine ) (0.5 mg/kg) (AN I
PEBT 5 BTEEY) ) Z B A 2 A% B) e S 85 1) 2
1 ( MOR ) i AT REASPE R N P51 B R )L
FERAITE O, B HV AH L, PG R Bl th B 3
(R BR] P bR RDRE IR , PGB 7 HE 58555 1Y)
TN I % T PR B AT R, SR T A
PER] - RELE AT B A7 2 AV 5 ) 2 B
TE4EA B D E) . BT R B 4E Y 2 1 i 1
R 22 [H] 1 08 7 S 15 AT R TR PG s fk
(RIBT  JEEE Y R, PG H BT 7 B 2K
BB B3 1) S AN AR A — B (Mick,
et al., 2016) . A7 BF5¢ BB 1 2B ) 43
PURI 4 2825 ( Nalmefene ) 785 BV P A
AR RIS 32 M | 4 SRR 32 S 26 25 1Y
Sk o L 1 ) e PR B AR AT B
BB, S 409 26 25 Rl b 1 o B B 12
Ak A I T AR (Tl AR AT &) L iF AL
TEANSE SRR B ], CL35 H D ReAR 2 7 N 1Y
TR A A A R R B R A R L
( Grant, et al., 2006 ) . 55— TE FH ] f % 4%
PrF5-47070 4 7 ( naltrexone ) A IR 7E O B
PRI 14 4 PG B A2 T 4
HiER SO mg/ KRAPIEHETT 58, 45 RN PG ¥
W T e BT BRI HOR 2 A
(60% ) TE iR PRI M 58 2 5 T 1, A
20% 1 NS IR DRI P 1 . HR PG
Wty 1AM R VR B, AR VS
W iE I B 4F ( Ward, et al., 2018)
1.1.5 2h82 4% ( Glutamatergic )
AR ( Glutamate ) J&#f K¢ F 4% — i
SR JE U 1R B P A AR B, HL s B HC At %2
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TR P S R 3 AT o BRI R A 11 L%
WETRAT B Y , 52 B L R AL W L, 048 Bk
PRS2 MO ) 28 Y TR e 2 M A7 AT A ik
PR FHER IR ) H Fi B IR BE C 98 B
B RUREAT A5 0 S A B B, A A D B A 2
JHETR FR) AT 52 388 i 22 PR Ve RE ) ZE P/ T A PG
Y RE AT 2%, 45 ol A2 78 B2 e I AR R0 7 T
IR . BRI 2 BLEL R RO 0R DL S B b it
i, SIF A B RO A [F] R B 1) 45 S R 2 i, £
552 S T % ) R [ e 1) NMDA (N
-3 -D- K& PR ) 2 #5 , IRBR % N 1)
R IR 7K -4 35 B 0K 47 & (Kalivas,
2009) . PG i PR 114 538 i 46 2 = oK I 1
17 7% , EAG TR RE T T R FIRE Z Bl 1) 2 18
JH o A AR W] R AL e B A A R I
JHE TR R 3 £ 1Y) A 4% 164 )& ( van Holst, et al.,
2010) o F3 5k, 555 A% R F 1 o vl fE 2
Fh 5 R R i 4% 2 22 R - ( Brain—derived neu-
rotrophic factor, BDNF J& — fifi Bil 5% 1 I BE
FHEH B 2 H B [ 3% 51 R 1) (Agrawal , et
al.,2017 ) , — JH 5 PN A9 B 55 o % B 0l 9
BDNF K- B [i g 1 1o = 1 415 W (PGST)
REI; 2Z [ A7 A2 B AR B 1, 17 BDNF K
- B i el PEAT 25 (IGT ) i35 71 o0 2Z ]
FAERHTE B AR . GD Hp Il i BDNF /KT
e H] BERWIIRRBE ) 22, 3¢ T 1M BDNF
K- AT AR 2y 15 28 R A AC AT B A GD ik
AR AL Yk 28 AR P A 5k ( Choi, et al., 2016)
o PRI, A7 SEHE ) 80 R E (08 ] REAT 1D
AT 2 BRI TG R

1.2 GD E&A iR E

K N 3 b 2R 458 1) ] S 8 0 4% HPAL iy
(hypothalamic—pituitary —adrenal axis) , fJ %
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S S A A B, T A A8 oT ]
A J0IE 3 A0 ) R 38 2R RS T = R
I & ( corticotropin — releasing hormone,
CRH) , i WA R 7 AR SRR i e T 1 I
M2 B #% & ( adrenocorticotropic  hormone,
ACTH) , 7t ACTH 1F I T & b Jig f B 3]
DL M B BHOR (22 BB ) L W
EUBGEAE A T S AR = 5 B £4 1] 0
A, 2 B R ) SORE R ST . A I A
SV YRR RO AN T 2 T B TR T
HRORITHE 1A% 100 38 S R M i (B B R
ZHE EIREMZ TN HPA il F1H A
HOHOR A SR, &l R R I AR T 1 1)
ROENE EREMEZ BRI, RV T 58
SR B R , 31 HLf ARE RRT ER EE A BE
a7 0 P T HPA il By B )
(Meyera & Schwertfeger,2004 ) , 328 |
IR P R 2 A T AT B G S i A0 1 Y
KGR R AR R IR, B b BT A I
VR Bl B L A — BOB R A RR ], DXLk e
S TR SRS I R AR, A T RE B s Ak AN 4
BT WEIAT 2y SRREEPERE I AT LIRS I 2R
Y KB R L (HAE PG, A5 iR HPA
PR JRE DS A P B SR, T L = 2 e I ] 7
TEZ  HPA 1) S JRE S 8055 , 8 i S R Al BE A
SREIR B R W A R T S (R
% o PG 3] — A AR il o P
HRPE SRR R T2 AT HE R M YR R R T ) 2 o
A PG H I PR AR 2 T 5 | 2 ) HPA il S
TR T EL ) 22 ST R Bl A I Rl S
(Paris, et al., 2010) , E—S T EEE
(10 S R A5 B B M U RIORE | 55 1P e B
IKE A PR ARG B AR K AE N Y i A IR
[ BGHRBL5E 2] 1 KR8 M 3 2% 5L (Franco, et



al.,2010) o A W5 i i 2 = E ) 2 AH B
BCREE () HPA il 7% 5, 48 B il 4 e B sk
- B g B PR I T Y e o RE R S A AH B
(Geisel, et al., 2015) , W& T HPA fEi
FLH IR

1.3 GD HEH

PRI ELEL b, — i i B A 5T AR o A
B 192 R I ) S PR 3R, 2B 4 1 B
Z T IERE | IMLVE 2R BE | e 25 9 i 2R %0 55 AH A
MEE . HRTEEH 2 Bk RE A S FEZ
i, D1 2 #34H (D1 1 D5 3Z#3) F1 D2 323
4H(D2,D3 1 D4 245 , M RIBFFE A
HhR SIS 5 M2 M LA, 1t DRDI ()3
W7 T, WEST B BiAE PG P, A7 55. 8% 14
ay 11 B 22 JE AR (B ¥ AHAH L, P =
0.009) ( Comings, et al., 1997 ), PG Eil
DRD1AS00T/C 45 K T {1 1 B i ( P
=0.03) ,DRD1 =z il %) i {4 5 5L m] G 7E 22
2 e T A F ( Sabbatini da Silva Lobo, et
al.,2007) . DRD2 [#)5z i J7 I , A W57 45 R
W], DRD2 Jit [A] i) s {91 5 S 7 o B 78 o
AEEAVE R, Sl S AR I — e PR 110 B S 1l 8 0
54T A0 fE ke Al & (Comings, et al.,1996)
HE— 2P A WEFEAE F1 RG34y DRD2 Bk [A]
() DNA FUEAR A5 R, 30K Ia HEm)
2 BLE ) DRD2 J PR FH Ak 7K 7 W] 3
i, i) PG H DRD2 J [A FH AL 7K 12
Z % %X ( Hillemachera, et al.,2015), & B
DRD2 5E[A 1) DNA LAY B AT 2% 195
PR PR BLA B . WA DT8R , DRD2 4
B ANKKI1 5[5 TaqlA 1) 2 8 74 35 1 17
e 7 v 5% D s8R A B R RS 2 L
RERE B 2 2, b HAT ATA2 JEA R

2B L HA A2A2 BE AU 2 BLE 7R
I s PR E 2 2 B (Joutsa,
et al., 2014) ., 7 DRD3 J5 i, A W58 iR
GD Bl DRD3 (15167771 ) Fil CAMK2D
(rs3815072 ) A5 #H % B W ( CAMK2D & 2 7l
Ca ™ /5 i 2 [ MR M 2 1 8 3k R K
TGRS — BB 53, S T A e BEL IR AT 6] 1Y) 3
AR Z [ L [ &R A ) o S 3 B i) AT RE
B %% it CAMK2D Eil GD 2 [H] i [g# 3t ( Lo-
bo, et al., 2015) , £ DRD4 J5 i, A W57 81
7~ DRD4 BEPRI (1 5 ~ 7 6] B 4 2507 ik PR B
¥ 144 4 ( Comings & Gadc — Andavolu,
2001) , DRD4 {453 B[R VNTR ELIEA i)
T A A B E A B (Gray & MacKil-
lop,2014) . J5— I35 A ML 5 Py e
(Shillong) Y 196 44 EI & i 1) 22 i B4 A
it L IR PCR 2R S0 360 JVRT A0 M v o 5680
N7 (GDNF, Bl Z W e REM S C 8 B A
98I L T AR 22 B B e A A B Y A )
() 22 BEPE AT BE IR 0 RIS , GDNF &% L
rs2973033 il CNTNAP2 &K ( H: 22 Bl 48
o; BB R AN ML 2 TR AR ) Ry A
rs2530311 Bl i A 21 25 BRI, W 1 15
I 2 A R e AT A& B (Arundhudi, et al.,
2019) . WA 2 W R AT
(MDR ) 731 25 I i 2 5 ik IR v %8 o ) 22 78
PR 17 B I I A8 N AFEARH , %5 Rl 5 A 48
FHAHE P (Lim, et al., 2012)
TEILYE 2= RE R R 7 1T, A DR 58 sy 1
TPH gete fl TDO2 3 [A Bl PG #i B
( Comings & Gadc-Andavolu, 2001 ) , 5-5%
0 A 1 DI RE 22 B 1 (5 -HTTLPR) 1
TR S AN R B AR 17 &5 A 35 K 1 MAOA —uVN-
TR 2 AEMEARCAR AR A 53 48 B3 1 R 1 22 ]
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5 B [ M, g B o 8 BT 2 e Y S A
SO P BB 114 15 79 8 M B 5% ( Pérez de Cas-
tro, et al., 2002) , WA W5 BIELF ITE 2R %
4 2A T102C(rs 6313 ) ZhETER) C / C H A
HIEL PG 3 B 8 2% #H B ( Wilson, et al.,
2013) ,

TE A W e Z 50, B PR o E 2L P T
37k e 2 T G 1) BEL i SR A B MO, HC i 7t
J7 MAO-A il MAO-B 7E & i pft 58302 &1
PR e B2 2 R A 0 R R ] RE B
P 1 ) e e P A R . A S R
MAO-A Fil MAO-B LK EL PG 1Y BH I 4
FEAEE B MAO-A JE K 22 RV 1) AL S5 07
BEPR o3 Al B A B 2 5L R AE B 1% PG
MHEHIEE 5, e MAO-B ZBVERERCY)
EREEBUR PG Z [ Y [ i ( Ibdfiez, et al.,
2000) o F34b, WA ST B T COMT (5
Z5ly-O- H SLi RS i) KL, COMT &2
BiL3fifp S I g ) B 2 — , AR TR BB
o) B3 22 L i 2 e A P B R A 25 A
TEr AT 28T B, LR 2 1 ) R PR ) g
SRR B RSN R AR A . — JEIBUT 260 44
SEERTELS ~ 29 R Z[H], A AN [a] A B 1 1 A T
AR S0 AR BT 5 4L B AT COMT
vall58met( rs4680 ) F [K] 43 7 fit) e 15 1 A i
F1 3 e, MG T OF 58 45 2R B Val / Val
COMT JE[A #I B GD [ i 5 =1 (31. 8% )
NP B Val / Met 41 (13.2% ) [ 5 45 91 2%
2248, Val / Val KEPR 7Y B Fg il 2 (AR 45
B A B SRR P T A ) RE ) B2 AR L S R R
(BT 1o T2 TG AR S 5 RS T AN S B AR ) 1 4 [
TAFRCE ) A (A A SR s 0 AR R IR A
B, A W AR RN GD AR 0 R R A B
( Grant, et al., 2015) .
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THh IR SR N R . —
THEHEA B 894 I K A1 ii S B2 Y 1, 312
SRR G AT T B 1 R 1Y) 4 S PR 4 I
W52 (GWAS) 5l H: 2, 381, 914 il A% 11 IR
Z B (SNP) AT T AR LR & T,
AERBUREE 9 SRR F AR SNP (L
VLDLR Y rs1106076 F1 rs12305135) F145
12 BEYLa A |-y FZDI10 [T Y rs10812227
Bl GD 2% A} (Lind, et al., 2013) . % 4}
— JEE PR N T (445 5] PG 1 986 51 3 At
) AT T AL TE L AR EC ) SR 2 R A
3BT e DA 1 28 16 1 4 i R 4L ) W
58, A 5 B B — A el A R ) 4 56 PR 4H B
o R IR 1Y 9 2% B B ( Lang, et al., 2016) .

1.4 GD BAEEHINGE ABIERE

A B B TR SRV A T ) B T 4 A 1 L
H R P AS B i, A BF 5% (Fauth - Biihler,
2017 ) 9 J 08 1Y T2 22 R A AL 38 AH Bl 1) S
(A, 455 1 ) P L oA P | BT R P IR R
TP 20, AT WE ST 32 Hh B EE AR A A (6 1)
AT B i B A7 2%, TR BUIRES E 23 (£2
5 A AR #9158l 47 2% 0 R SE R
(¥ S Hirn ] 28 ( ACC) / AN FiT A2 KL
B{(VMPFC) ) ok fig %% 1 410 il P4 42 i 7 A
(Fineberg,et al.,2014) . 735 I JalFg nd ik
FATHS b, W T 1) 9 A7 /e B2 VMPFC 37 )
FRORACSEAT ] o BEL A P IR ) RS 0 2%
$5 1% [ £4°5 ( DLPFC, 4Mi| OFC Fl R A% )
I B3 (ol IO S g e | S S A e R
%) Wy % (Grant & Kim, 2014) . H E i
T AR T CREE ) it o )l o 0 a2 T SR
BUIRE 1 7 i (AR AN BOIRAZ ) Al fE 2
538 17 A 119 L B ( Fineberg, et al., 2014 )



RN A BT R A A 1 T, S 7 B 2
v JBE HL L BRI KB AL, LA i
BIERE A RBERZ (NAC) /IR AR
O (VS) JTRERS SR RG R SRR S 0 2 A1
Z % (VTA) ( Volman, et al.,2013) .

Bl GD Jl R B B R [ 5 JRy 08 21 g
SURAIUIR R R B A BRI, A
FLHHZR PG AR HC FERL B I R R T A
MU A A 4E B2 BL ( DLPFC) 4 45 %4 I 1]
(Medial frontal gyrus) F1%H T [#] ( Inferior
frontal gyrus ), 45 ] ¥ & 5% [n] ( Parahipp-
ocampal gyrus ) Fl Ze {1l ¥ % Bz B (5 #IR
) i 23t B3 B 22 19355 1) ( Crockford &
Goodyear, 2005) , PG 7 i % 41 55 H A
LER B (MFC) 2 3 HY 35 53 Jijh 1 8 45 e
o HE— PSRN, MESR PG BLIEE ()
JIEG R ——— B B RO A B g, (HL &
A [ S 22 i 7 BT TR I P SR s IR, G
S ket 58 ( van Holst, et al., 2010) , B,
A < SRV AT B A5 (MIDT ) RYBF 5 BHR
FHET IR 355 IR AH , PG A A% ) 7 407 151 ] 7 A1
BUIRHS (VS) B i, 76 58 ) 45 SR 1] 1)
VMPFC S5 J80 /0, TEAE 2R 45 30 8] 1 56 15
WO R Sl B VS (S B L PG 1 8 7K
SR H (Balodis et al.,2012)  7E3E)8E) 45
R, GD L3 R AH 2 B 8 0 SUIR G B
I TTAS T2 RSO AS , 2 B < 88 58 Jh 45 2R
A€W | GD, WA ] BETL B rh 4R Ak iy 5
JEGh T8 LA B0 S 1 R A R < B D
I 45 B8 ) T BRIV 5 | 2 GD ) M i
(Luijten, et al., 2017) . #Hab, A WA A
7 BRI TR R P R ALt ) DR e B, T 9
#“ M VMPFC B A5 - 4% 32 10 1 i 4 DL SR
A S ARG I S N R B AR L, B AR

b A 2 AR AT 5 R i AT 5 ) O R
iho TEERMERT S b, st 7 im ks
O A% S I B S R RE A e AR AT S
RO AR I 1= 3T UGB SR A TE I L
L 3T R IR 4 0 5 28 (0 AN 2 A s B
TR ) 55 o BIFSE Al SR B BRI AR A
TERE B A AL AR R R F AL, A
TRAG Y B I B E MR A I ek . 15
iR R W] PG YR8 AL ) BB 2 R B
B i 2 m A B i R ( Clark, et al.,
2014),

RN s he 1 S T T, AP 2R
MPT A&k Jil 116 &t Ak 1) 56 B 1k BCHG A S o
BFREUR PG B Z2 A I a6 45 F AR
Atz EAEA HEAL T AR N B
PR &1 N AL T B AY B B 58 B 1 A
B8], BT FEVROFN BT A 1 5 it B B )
BRAHA 2255 (Joutsa, et al, 2011) . 1&2A #f
FHEURAER HC 41, PG F L 201 1S
B A A A R BRI 1T R ] R 58
(BIS) M7 Z350% R 5t (BAS) w0 B i, i
H. BIS 5535l PG {1 # 1) 70 16 55 A 2 A5 1=
TR S IE AR |, 18 Lo A5 b i 1 22 5L m)
REA BhJA PG (1)1l 417 % (Rahman, et al.,
2014) , PG fA 2 A SGIR #5141l #H3E B2
JE BB R, T8 AT ) BB B R [ 1Ry 7
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(Koehler, et al., 2015) . B —IABH N K&K
169 PG 1 I #9 BE O 50 88 3L, AH ¥R HV
A, PG 1 I 46 35 SRS A A S 1S 0, PG
IR B ) B e s B W AL B — e 48
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MRS 18 SN e 1) S8 L B RLRE A 4
(Fuentesa, et al.,2015) .
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BRI R AT 25 (GD SR /K350 5
25 B 2R B ] A R R ) i B
A (GD [ B E R AT, B
BV RO TS ) o 2 ELRE AT AR il &R
PRI, 91 QA T4 v g A i) 25 R b
IR, NS R e i 2 O AR L
HE IR ER B ROIE S, B 7 it B wT LA
AN E ) SN 8 A el i
R B R 2 [ AR EAH s 2, B PR AR
8 TR T B 0 AR R R AT B S
5 XA S, AR GUFNIN 43U 2 B0 AR
BB, 2 MR RE | 0T 2 BE A R
T3 JHie 2R 478 1 L 6 56 K] A, 3R B Y B B 1o
M. 35b 78 PG BUH At & OF AE 2
NI I3 2 = (73. 2% ) W BRI A AR A
TR {5 FH e, 38. 1% S8 AT ZE ) {fi 1T P it
60. 4% AT JE T THCHA ,49. 6% AT 1 4 P
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Macao Junket Business: Some Regulatory Issues

Ho Hong Wai

(Macao Polytechnic Institute, Macao)

Abstract: The evolution of gaming promoters as junket operators reflects their business situation
and regulatory system in different periods, particularly after Macao’s gaming liberalization in 2001
with their incorporation into the regulatory regime by the Macao SAR Government for the stable
development of the junket business. This study reviews the historical development and legal
instruments associated with the junket business, with a view to revealing its evolution and
characteristics. Some of the existing regulatory issues are highlighted in this paper along with the

possible direction for future regulation, including the licensing of gaming promoters, the legality of
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VIP rooms, and the oversight of collaborators.

Key words: gaming law; junket; gaming promoter; collaborator; VIP room; casino
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The Mediating Effect of Organizational Commitment on Occupational

Commitment and Job Security: A Study of Casino Employees in Macao

Ma Erdan' Huang Zhichao’

(1. Yunnan University of Finance and Economics, Kunming;

2. Macau University of Science and Technology, Macau)

Abstract: It is widely believed that employees with higher occupational commitment are more

reliant on their work and committed to it, so they can generally perform better at their jobs, are

VEE A SR PE, 1 L, 22 B RSO B R 20 5 ORI, SR TR R B i B R i 4 PR e A L P A
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more confident in their competitiveness in the workplace, and have greater sense of job security. Al-

though employees” occupational commitment and job security have been the focus of the industry

and the society at large, surprisingly little research has been done to explore the relationship

between the two. This article examined this relationship, and explored the role of organizational

commitment on the relationship. Based on the survey of 1, 241 casino employees in Macao, the

findings supported that occupational commitment was positively related to job security, and

organizational commitment had a partial mediating effect. It was found that enhancing employees”

occupational commitment and organizational commitment could promote their job security, and this

study helped provide a new perspective for the HR department in improving employees” sense of

job security.

Key words: organisational commitment; occupational commitment; job security; Macau casino

employee
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Abstract: Based on the cognitive and behavioural theory, this study discussed how to realize the
healthy development mode of “more people with reduced purchases” of China’ s sports lotteries in
order to achieve the dual objectives of sales volume maximization with its social responsibility. By
analyzing the data of 1, 093 Chinese lottery customers in six cities, this research categorized the
customers into two groups: high value group and low value group. The findings showed that the
overall situation of the high value group was good, but the resources (time, money, etc. ) were
significantly higher than those of the low value group. Although they hoped to enjoy the
entertainment, they had difficulties to control their own betting behaviour and showed some
symptoms of problem gambling. The low value group was mainly young women with high
educational background. Their consumption amount and time were random, influenced by certain
technical factors, and showed the unhealthy trend of chasing losses. Based on the above, the authors
suggested: establishment of the real —name registration system based on the internet technology;
speedy construction of the problem gambling prevention system; attracting more new lottery
customers and optimizing the customer structure by applying experience marketing and customer
relationship management.

Key words: sports betting lottery; lottery customers; gambling responsibility
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Tourism Development Concept through Time Travel Perspective

Zhou Guangpeng

(Dongbei University of Finance & Economics, School of Tourism and Hotel Management, Dalian)

Abstract: Tourism research has experienced many perspective changes, from economic to social-
cultural, and then to experiential perspectives. This change reflects the process of tourism research
focus from external economic effects to tourists’ internal needs. To further refine and deepen the

experiential perspective, the author, based on the observation and contemplation of objective facts
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and social phenomena, suggested re-examining the tourism ontology. An in-depth analysis of

tourist motivation and the supply and demand of the industry indicated its ontological attribute of

crossing different perspectives. Compared with the impossible physical penetration and strolling at

home, tourism has become an alternative way of time travel because of its immersive and multi-

sensory experience. It has certain theoretical and practical value to suggest the perspective of time

travel, which can provide guidance and lessons for enterprises in market positioning, promotion

and scenic area planning.

Key words: travel experience; travel; time travel
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The Development of Macao’s Cultural Tourism Resources from the

Perspective of All-for—one Tourism

Tang Juan Chimeg

(Macau University of Science and Technology, Macau)

Abstract: Twenty years after Macao’s handover to China, Macao’s economy has reached its

historical peak. To further diversify its economic development, Macao needs new tourism hotspots.
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With the all-for—one tourism perspective, this article systematically sorted out Macao’s cultural and

tourism resources primarily based on Xu’s cultural tourism categories, and introduced Macao’s

unique cultural tourism resources to make these resources better fit in the original categories. Such

adjustment to apply Xu’s categories has filled a research gap. Furthermore, a SWOT analysis was

conducted for the future development of Macao’s cultural tourism with the following suggestions:

Utilizing the opportunity to build the Greater Bay Area tour with multi—stops; upgrading internal

infrastructure and strengthening government supervision and coordination; leverage -cultural

advantages with complementary resources; creating new cultural hotspots and introducing smart

tourism appeal; coordinating the development of different resources and balancing the tourist flow

distribution.

Key words: all-for—one tourism; cultural tourism resources; SWOT
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Multicultural Tourism Model: A Discussion on the Development of

Macao’s Industrial, Food and Religious Tourism

Denise, Wong Ngan Hong

( Association for Social and Cultural Development Research of Macau, Macau)

Abstract: Macao’s economic development is extremely dependent on its gaming industry, which has
triggered the rapid development of the tourism industry. In recent years, Macao’s tourist model has
primarily focused on gaming or its surrounding industries, so to speak. To ensure the sustainable
development of the society, Macao needs to promote the diversification of its industry so as to

achieve Macao’s position to be the world centre of tourism and leisure according to the national
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development plan. This article explored how Macao could use its diverse, accommodating and open

socioculture to develop other tourism models like industrial, food, and religious tourism, apart from

the gambling tourism. It also explored the background, feasibility and policy recommendations of

such models.

Key words: Macao; industrial tourism; food tourism; religious tourism; diversification
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