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1 5|5

AU TR S A Sl — PO B PR SR, 48 AATTxT
A 24> O R0 3R 45 5 1% 35 50 a0 17 A A 1 2
( Kahneman & Tversky, 1979) . /NE|4~ A H % Y
WEARAEDE, KEIEZRBER G, AT T
ZIATERA T IS TR o R WIS IE S A 14 JRURS: g
U AKF-3Z B RSN . XU 7K AZ RE T RS TRE M
THBERFAE IR SR S I R 52 (R PU4RSE | 2013;
Mao et al., 2018 ) . i, FEHRA B SEFEm AL
KRR R EE R E ( Alkozei et al., 2018; McElroy
& Dickinson, 2019 ) .

e FIRS A2 A= 3 v S T sk 1 2 B RR A3, XA A
BB Ot 2 CE S (Ma et al., 2020; Mao & Rao,
2024) o WFFEERW, (ERFESAE NG H BEAREIRT K
21k 8.17 /B ( van Dongen et al., 2003 ) . #X1fi,
bt AR 1 A R AAR TG 2, T
A el FH L % B2 1) TA R 2 HE T 3501 AR B B IR e
B/ | BERR JTT £ P A5 IR H 2507 . ( Garbarino
et al., 2021; Pham et al., 2021 ) . 34 = BEARAF 58
RATHY (b BEACOE ST 2024 ) , 18 £ 73 %

VI R S RERR IO 2 8 /N, R HREARAS
ARAEAAESrh OO, BEIRAS R SR E 7t
( Papatriantafyllou et al., 2022 ) . A EFHIAR ( Chai
etal, 2023) . FE T- % I FF ( Vaccaro et al., 2020;
Windred et al., 2023 ) SF#UIAAOC, [RIES, HEIRA
JESHE A BRI TR RE T . B2 RE
SFERZMR A XU PR R I 4 ( Blumberg et al., 2020;
Boyce et al., 2016; Lim et al., 2022 )

HEAIRIZR53- A0 A EHRREIZT ( total sleep deprivation,
TSD) Fil # 43 M X 3] 2% (partial sleep deprivation,
PSD) , 5S¢4 BEHRFIZF 5 4 22 i 2L 24 /NI R
FREIE; o HEAR R0 25 OPRBEARFR S, $5 12 MEAR
a2 T 7 /N (Rossa et al,, 2014 ) o DAERFSE R
FRRAE T 58 R MEAR R ZF XA T R 05, ST
A AR R R 2 I 2 R AR KRS i 2 e i K
R X E A = A5 (1) H5UORA X
MX, AT R (2) 5REH LM,
UK . TRFEZSE (Venkatraman et al., 2007) ;

(3) SIHEARMIIIX, 2, Bl
(Pace-Schott et al., 2017 ) . XfF H & A WEHHH
DL A IR R 5, Ao & B A AU
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PR ( Rossa et al., 2014; Saksvik-Lehouillier et al.,
2020 ), ¥ B r R DX EBR T SMIU AT g £ ( Beebe
et al., 2009; Telzer et al., 2013 ) ; [HUAH I LI
3B IR 3] 25 AN 2 ACR 350 2 i X )% 7K~ ( Demos
et al., 2016; Dickinson et al., 2022 ) . SIS, HAT
R IR 257 52 M) AU PR3 A AL 1 5 U
PRSI X SR 11T, AU RS A R SN HIT R,
R A R AR DU 28 X 4% T8 A AR s i A
ISR A X 384T (Bertocci et al., 2023; Deza Araujo et
al., 2018 ) o BIFFORE AU R AT A2 221 25 A
MR LRIV A SE SR, R 3 Ad o 26% rr s
IR £ [ (%) Dy R 4 S S BN T Rg AR AN
AR AN TS (Griffa et al., 2022; Luo, 2021 ) , &
T, AR RG T, RS A BRI
TR 73 RAEE IR ) 25 T JRURS: DR SRR B 52, T A o
PATIZE | BT 45 ™ e X 46548 7 B R 3 255 52 i)
KU PSR A I 2 A L

2 BERRFIFRMMRE R REIT AR

AT, I USSR o 6 B0 A4 T 55 3 B R BR A
LR B 4T 45 (‘balloon analogue risk task, BART ) |
= TE 18T 55 (Towa gambling task, IGT ) %, i
BN BRIZ M AR E At 7, R3] DA
AR DU O S R0 RS BBURREE AT 22 1) 78 SRR
AT/ (45 1 B R U A 4, 58 /0 1 58 <R
BORHE Z2 45 1 AR XU D% ( Bechara et al.,
1994) o {EIGT v, i WA REHE TP 38K
PG AN ARI) 25 2] B8 1 F RS D - BT Z2 e 1 2 il
AR R R KU I 4, AR Z BRIl |
AR R AR XU T (Lejuez et al., 2002 ) . #iff
FUUESE, BART BERLALILSL AP i XU AT, A= 285K
BEREE (AB585F,2022) , IGT Af DA S0 Tk
T IR R AU ( Levine, 2017 ) o 3XEEAT5556
PR ANy T R T RAFAER0E
2.1 i AR AIR SRR X IXUSS: D3 (1Y) 5 i)

22T 4 e MR 1) 25 5 i XU, R SR T 9 i 3
54 M AR R 25 db 2 AP XU R L 185 DU
TR (Chen et al., 2023; Wang et al., 2022 ) . 14
41, Hisler 1 Krizan (2017 ) & 3UAH LT 1E 5 REAR M
T, WK SE R BART AL 45 s it A B, 1k

PRI BE 2, SR ER S £,
X5 2 B s —2 (Killgore, 2007 ) o K 1 #k—3
PRI AR R R Z [ 1 C &R, BFFEE BOK
#7E 36h ( Wangetal., 2022 ) | 46h ( Killgore et al.,
2008 ) % 75h (Killgore et al., 2011 ) PRI E,
RIS 5F AR GO G 2, 0 ) B XU
R kg S LT, BR BART 4, A5 E
HIGT 54857 A B 5 00 KA KBS R 51 1o 1Y
SO, IR SE A BRI 25 23 B AT A0 o JXURS: 1)
J1, ) T AU B e B 3 ( Singh, 2013 )
HIEWHEIRAR L, 58 4 MEARRZE A B A RURL
J O R T AR g R I 2R IR B R A ( Singh,
2013) , X 56 A 5T 45 AR AH W) (Killgore et al.,
2006 ) o FEAH R SAE S il T s,
SR LI, REARAS 2 23 B RIS 5 2 1 XU B
Bk, BIFEL S8 A REIRRRF 5 2 55 Wm0 R B

(Owens et al., 2017 ) , %G5 RAFH KA P15 5]
Ti#F—ES (Limetal, 2022) .

WA A, 5E 4 IR R 25 X XSS D 47K F-
AR 32 2S5 ( Acheson et al., 2007 ) . %
SRR RE 24h T XTSI FE BART iy AU 7 $H g
JISER e 22 5, BRI, BRI 23 i
SRR PR RS AR FHRE 7, ER 55 P 8 URS: Al 4
WA R . WA KX AR 25 5, i
Killgore 55 (2006 ) &I, MEARAS L BYER LR
IGT WhHRIEHE T L m MR, X —2E R AT AE R
AR SEIAT 5 AN A B . 78 IGT th2 535528
TS AW HbBE R DI 2] T AN [ RELAE A T R 20 2 A
PR, REHRN 2 AT RE P M 22 S g T,
155 AU AR H ) B2 TG G
2.2 T3 REHIR R 25X XU DR SR 52 i

FE S 4 Bl B 341 25 52 e XU DR 3 A i 5 vy, 3
GBS e B 4 e HIR 1) 25 25 A AT 4 g XU B
J& P (Banks & Dinges, 2007; Dinges et al., 2005)
Fban, Rossa 55 (2014) &3, — W {LHEHR Sh Y
Z 5# A% BART MBI BHAKRAA, N
M A AR Z 4. AR A IGT &3
51EH MEARAAEL , 50550 MEAR 125 2508 T AR
H B XURS i 49+ ( Brunet et al., 2020) . X FEHH
— 508 73 R IR 81 25 3R 2 52 M A g IR i - R
Fhed1.
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Gb, BFFERIL, 4 WA B AR 25 2 1 R
B ¥ ( Saksvik-Lehouillier et al., 2020 ) , i 2 34 i
Xof WS ) DR, DR R4 2 9 KU (i & ( Lim et al.,
2022; Salfi et al., 2020 ) . Maric % (2017 ) | FH i
() —JCHERILRAT 55, R 14 8 55 KR 7e iy
B AR 25 (EE 7 6, Sh/ G ) 2540 F Al XURG phe 3
T, SRR LB, KRBT, ME
{18 XS et 2 S S8 o 1 1 B A B IR s [ 9
2N R I B R R 2 EA TR S, AN ik
i (slow wave sleep, SWS) | P iR Sl REAR ( rapid
eye movement sleep, REM ) . SWS F1 REM [ HX j2&
MEFIR AN [RRRAS, X FHATE 6. phan] S
20 £ X H % ( Blumberg et al., 2020; Cao et al., 2020;
Ferrarelli et al., 2019; Stepan et al., 2021 ) . A W57 &,
SWS H 2 T 2 A XURS: -3k 38 i ( Maric et al.,
2017) o MAF, REM BEIRFIZFSHGN IGT HAMAKRY
XS % ( Brunet et al., 2020 ) , 5 REM MR & A5
HETE IGT RFAHML ( Delazer et al., 2012) .

WA T FIE 2 BT 43 R AR 5 AN 52 M) AR
SRS AW AT, A BHF 5 0T 1) g 1 e I 1) (1) 244 6h 1)
100 44 BUAE ADEAT RS, 25 SRR, —RINER Y
HEEE AR FSF ) AN B e 28R P IXUSS: i 77K A Dickinson
etal, 2022) , ESLIEIAEE T, Demos %5 (2016)
FIH Go/No-go Fll BART {T:45 X} 34 24 iELL 215 4 W
S REIR (6h/ 1) B HENR (9h M) Y Bk k47
FbE R, SEIEIRM L, MRS 555 Go/
No-go F: 55 Bf & th U Z 45 1R, (RS 551
BART KHUEAH BE 2R, RIESE 4 W E0 5 MEAR 2
TFEBEAMARRAT RGeS, (BN EBCAbATT Y
PR, X —45 R BESE N BART ¥ K& SEBR
A BRI S ARG, X A B X, {H Go/
No-go {55 AW K SEBR¥T, AMARIMESIHLE K,
ItAh, Sundelin %5 (2019) RAMETHAL 55, HiiE
LEPIIG R 4h B 8h BEHRMA A XS ek e, &
U3 AR R ZEAS S5 Ml A TEE AT 55 h i 2R 30

ZE L RTIR, 57 A R AR 2 IS 0 I AR 25 6 XL
B USRS L e U T — 8 BSR4
WFFEIE S 58 A MEAR R ZF 5, AR XU fi - 3 14
5o (HX—REM 22 BIER] . SERAT S R,
BT A RAFE S, X T BEIR R ZE, BRI

1~7 1 B R i i) g A o B RS B O, AR 00 XU -
SRAEIN . AE AT RIS 2 R A R 5 AN A A
(R KU AT 7], 33X AT B2 R A 7R 3R 0 B I R 25 25 1
AR B 7E BRHIR B Bam ik SR A BEHL A Sl Ml
AR, IS T XA A i S M ( Khan
& Al-Jahdali, 2023 ) o [ 1 B HIR SR 25 Q0] 52 i) ke
AR RS SR Fe B, AT 2 3 T 30 R AR R A
WRHRAE | BHZEVEREHR T B 1525 B AE (obstructive
sleep apnea, OSA ) F WK RRAFIE . 45K LI,
BEMPURRE 2, KRN ( Daurat et al.,
2018; Xi et al., 2019; Zhao et al., 2023 ) . ARFAyFFxT
HAT R ARIRIFSE, L4 T T i e I o 5 2 XL
K SR RE 7 AT AE ML

3 REE AR I 2 M XUBE: 7R 2R F i ) 2% 52 B

K= M ) X T E BB E T,
PR Z2 AW DX ) PR ELAVE R, AR A A ) 22548 R
A TA I DI RE B HE G A 28 I 25 4l 43 77 % (Uddin et
al, 2019 ) o XTRATESCHRAEIA I, BRARRIZT 5200
SRR Pl 28 A T2 S =AM R G, il
RTINS . B LEFNY L, EATTR TAE
Jr ORI T, WA il DA LR R A —
i ( Davidenko et al., 2018 ) .
3.1 S A R NIRRT 5 M) JXUSS: DR 4 M Do) 265

R PATIN S AT IS B S 0N
HUES5, TEf5 BN T P e il i A rp b 1 BRAR
A (Holroyd et al., 2018 ) o JHICHHAK DX 2T ZMI i
it J2 )2 (dorsolateral prefrontal cortex, DLPFC )
FETFRIZHZL . SRmehilE . il il v & A ] 200
AIYER] (Ota etal, 2019) o [EIANSMIFFERM], 564
RIS 2 I 25 RAIC DLPFC RIS 2 ( X1 IDg s |
2019; Thomas et al., 2003 ) =% B #% 5 3 DLPFC %%
1 ( Womack et al., 2013 ) , 3 1M #8115 MR PR A
41 Thomas F[REIFE (2000 ) >R FHIEHF & 5 W=
¥ AR ( positron emission tomography, PET ) #5744
A B[] 58 42 B HIR %1 25 (85h) J& MR RivG 2l
RINBE A 56 4 MEAR T A 3G 0, DLPFC 0
FERERFLEFRAR. UEAL, Obeso %5 (2021) fifi FH#EL:
0 R RTS8 40 DLPFC M Zeis 4, X
WA 232 AN 2 e A 2806 Sl R BRI, 7 B AR
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XA o FIA0 R AT RE ) o 4 R A B, SR
ML, SRHS 5HM IGT KPR EFEAT, w1 2%
PRI AR #5 0 IAFRSE Al e it | DLPFCHEXUES:
R R EEIREEA, LRSS S5
BART ( Cazzell et al., 2012; Sela et al., 2012 ) 153
2R3
WG KU PSR WE FO 58 SR i TPAl
AL, X — PRSOGB4 ( Carruzzo et al,
2023; Davidenko et al., 2018 ) , FE ik X ALFESCIR
1K (striatum, STR ) . HE%i[Z)Z (orbitofrontal cortex,
OFC) FIIE A MFTAR M i = ( ventromedial prefrontal
cortex, vimPFC ) %5, STR BEMS [n] J&] [ fix ] 2 R s it
Sy i, W MRRIAE . TE BRI RE ( Bamford &
Bamford, 2019 ) . A5 A&, 5¢4MEARE B 0H
STR MIE R, AR (A ARAE PSR B B ) -5 R
B, B XS AIES (Becker et al., 2023; Tomasi et al.,
2016 ) . YERSTR PYEEL ST, RBFHZ (nucleus
accumbens, NAc ) #{Z A RMKR “Pikrbcy” 1 ¥
TP, RTTIN TR ARk A 24X B
JERUB%S PFC, 38 BRI RILN S 5 Kniny & 4
INHNFFE AT R . Z IR A I 50 4 R IR <5 2 1
5 AT U NAC PS5 3500 P T 0 ) 6 436 g JRUISS:
I ( Cui et al., 2022; Venkatraman et al., 2007 ) . It
Ab, SEEHEIRFF L 2 FEN M JZ (medial
prefrontal cortex, mPFC ) [m]NAc B /b 43 2R
VER B RSP ZRIE T, A 2R r Ik 23 B AIG
AN RS B e, SRRV T O . B AT
BTN (Liuetal, 2016)
TN ERAEME T . PR 45 R )
i [X J2& OFC ( Rudebeck & Rich, 2018 ) . Zha %5 ( 2022 )
RI5E A MEIRRIRF 2 BRI OFC MBS K-, i
FAKRLE IGT (9 XU P 58 R B, Venkatraman
HIBA (2007 ) 33 8 AT 55 FF—URUE R, 52 4Rt
FIZFG OFC X ME FR AL/ D, SHETER Y
TUBNEDRSS . Rogers 25 (1999 ) FIF PET 4341 OFC
PR ETENES R S5 R I, &I OFC 524
SR ZZAREE I XSS 11 326 436 v WAL ik A8 20
IR 1 AR ik DX S AT BEAIRAN, SR A ot 4 i
ISR 2 23 TR 2 B 286 TE MR A S g, 3ol sz
BLR S OFC A JEHJE: DLPFC YD RETE F2 %

A5, FEMBEARA AR RS Pk £ B ( Gao et al.,
2015; Gujar etal., 2011 ) o BRibZ A, vmPFC 21
RESE R RAFURRE I M P22 B, 5225004
MEFIWTZEVIA ¢ ( Bechara & Damasio, 2005; Hare et
al,, 2009 ) . Spoormaker ZF (2014 ) % Bl 5¢ 4 B R E]
ZFAMARR vmPFC JE KO- B AR, AER AR
BRIEEE 2, X 5ERmIm R4 R —2 (Rao et al,
2008) o 7E IGT HHLiEREIZEILE R, 24h 56 42 REHR
FIZF 5 vmPFC IESIEAR, S 58T 2RI
(Menz et al.,, 2012 ) . XA HESEH THE IGT AY24>350
ST viPFC, I X7 SR S AR AR B
PITFOIEA e m R E Y R (Seeley, 2015) o iX—
S50 vmPFC Z P B AR R E— P UEss, B
NHELE IGT 1155 1 8B 3 120 i m feAa R R, (2
vinPFC 5245 f8 3 2 AR St R 0TI 4 BT R A AN R
2H ( Bechara et al., 2000; Buelow & Suhr, 2009 ) .
Y L, FESEAT KBS RS, MARRE EE R
WD ANER RS o 3% 23175 A S 1% 4 S g B 78 A O 1) i
DX, Rl 2 4% (amygdala ) | Hii & (anterior
insula, A1) FIH{ 1% K )2 (anterior cingulate cortex,
ACC) , 3k 6 X Il A A 44 5% 17 0™ 2 M 4% ( Menon,
2015; Uddin, 2015) o A AZAE 148 OB HLOiX
A, MISEELIPIRB TR, 95 2%
T A4 (Brand et al., 2007) . 4MAZS
Dt aREIRRZF G, G I R, FRRE A
(G BIACE R — 0 E XRG4 SO0 R 20
B EE TS5 E R E N E AR (Chai
etal, 2023) . Mao 4§ (2024 ) K IN5ELHRIREIZE 2
IS A A% mPFC Z [ gk, [Rmtig sy
A7 A% BRI e i A5 i T s ) 19 Sl 2 R 2 R
MR R o KT A i 2238 % 25 3 PRC X% 0
SRIITIAE S, (AR AZ X1 28 A A5 T
I (Yoo et al., 2007 ) o B 1 X Fiopf 284221
B E SN, o6 A MR 2RI 2 R A A% A AL Z
[E T feiEdE . AL ATV G K A B2 IXBUR 2 &
GG E, IS SXE (R B A
JRAZ ] R AE ( Villafuerte et al., 2012) . X FhY)
FE 12 422 110 1 it T A o 50 2 P IR SR 35 A PR Ak LG 2
TR, AR A AT R] RO 25 0 ( Pace-Schott
etal,2017) . UbAh, ACCYEMIAENIMPZEAbHE, 4
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e WU VRS R 5 O DR DX, WA AR JRURS: R 5 e
& HEAEH( Brown & Braver, 2005 ). Kolling %5 2014 )
KIL, ACC fetpHs B MATEAL S AT EE, FERDRS4
JAFIRI A i 2 RS A A . RS B, e A iR
F 2 i R ACC BTG /KK, RO 1 5% 4 IR HIR R
LR MR A & R v i P et B
('van Duijvenvoorde et al., 2015) . X—ZA8fb T4
IEHPPASHLE], AR A A = AU 6 35T ( Rao et
al,, 2008 ) o ZE LTIk, 574 B AR L5 5 i XU
TV P i P 2% = ARG rh e PRAT IS | 2B 4%
AN g, R K S SHE IX 7331 )& DLPFC .
STR. OFC. vmPFC ., Amydala, Al fil ACC ( Carruzzo
et al., 2023; Ma et al., 2015; Menon, 2015; Obeso et al.,
2021) , HARME 1A Fros; [, 584 RER R 2F
£33 DLPFC Ml OFC Z [ B D REZE R AR . A5
{=#%H0 mPFC Z [a] W DD REIE AR A A A% N AL
Z WD REIE AR, e 2 am A AR i USSR 4,
HARnE 1B FiR.

56 42 B AR R S5 23 30 i 4 U v e A T 2K
BB S 28 (RS AKF S AR 4 XU
PORRM, TR RMEIRFIZF AT T, g4
PG AT BB REAR, RO 55 AT RIS 22 575
B RS ATNRE Sy, SECIMAR RY RURS T 4 i
Zog (Obeso et al,, 2021 ) o MbAh, X B RILE ]
5, SnAHEAR R 5E STR JIE K F (Becker et
al., 2023) . F&{% OFC 1 vmPFC {f3i7/KF ( Menz et
al., 2012; Venkatraman et al., 2007 ) , 3455 M XU
AR o X T LR, 28 58 A IR R R
J& . ACRZBEE K BEERR W, A AL Al
() D) e H2 0 o, T AR APRORT 483 2 P XU PR
( Pace-Schott etal., 2017 ) ., ItAh, ACC #if/K 14
5, MR BGS W XFRLS (van Duijvenvoorde
et al., 2015) o 5 JEEIHK M2 2 [RIAFAE—E A AR
H, eI AL S e AT . 225¢
P 268 ™ S 28 R K-, IR SRR e PhAT I
2 ST T I I 2 (R SRR G B, AR

5, SE A REARFIRFERR A TR PG s AR
RGN, FEOMATEIR I BT R F LR,
A TTTHE TR XV WS 2 P DRSS R 3k R 7T 51 2K 1)
WA G TE5E R REIRFIZF AT, 28 LR 0G

B, AMAKELIHRP TR, TG ae ) AR,
RV P P T I 580G B R TR, A4
R D5t MRS, RIS ACE B . S
HE ZAEH % ( Shulman et al., 2016 )

JRUBS: PSR I T — ZR AN LT e IR 25 SR i
M7 PR, ARSI ST 45 SR AN W B B PSR R
W&, {H Whitney % (2015 ) $8H, S1E# BEARAA L,
56 4 R AR 5 AT 285 5 S5t 17 SRR AT s vy B
B, ME LA ORI 4 S R A R M e R R
W URE R UL, B X4 S S A5t e 17 4 SO A
RN R, AN AR 2 B D 40 R 45 2K 118 R 3l ik
B R PR R BLEAR . Liu A1 Zhou (2016) 42
HH 5 4 R ARSI 25 X DR SR ) AS R 2 M 30 73 BRI A
R E BN RS S8, 4S5 EHEMBICRE,
A RERI R sl S e, X —E5 R R R
FHFAMA )2 B T NS 25 80, 4k miFRAR AR
Tl dEe Ty, SRR S PR AT . 1B
Venkatraman %5 (2007 ) FrHAY, 56 MEARRIZTF 2
TP B E B EAE B AIN T, AR 22 )
2 M BRAE S, 5% R TG A5 31 35 i s T
AR Z P S I R, o X
FHE, FAKRE, SEAMEIRHZE SR YA T
PRZ% B L™ i I 265 ()3 Bl K-, s A4
{149 RS D 4, 17 DRSS 2R 5 118 2 it AL S ok 52
BB ™ S R ARG , TS I e T I %
B AR B RS PR R B, ELAR R e A AR 4 ]
2A .

3.2 853 R AR 25 5 M) JXLS: A SR A D) %

A LT 5 4 A IR ] 25 532 i IR A5 114 o 22401
WA T IZ R, B AT 40 A AR SR 25 52 i) IR e
FM TR D, AR, e
JRUBS: PSR, 08 4 B MR ) 2 {8 8 ) 553 v sk AT 7 )
Z&IT)fEIE S (Horne, 1988 ) . Beebe %5 (2009 ) %f
DR 2 2 AT 55 2 o i R IR RS ) 7 /AR TR ST
K IAATHE 52 GA T 5515 DLPEC B0mRA% . A
WF5E &I, BRI 5022 1 75 /D4 AU DLPFC
W% sz #1307, DLPFC Al STR 22 [8] A4 o RE 2 #: th
R —ERE A TR (Telzer et al, 2013 ) . X—
BIFEW, KIAREIRAS A ST E MR A
HlLhfe, 2T BXS (5 B BRE T, AR
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FEIAAAXE LA S B RS 15, DTS 3L
AATAE PSR T Aot B3 SR AR e {H U A i e 2T
ZWETEAE ARG R o R AT R o] B34 i
I O TG SR AU, I LA T 6 e g sk K
R T R G4 LT e R Bl AT X
(Tammetal,, 2017 ) o BtAF, Telzer 55 (2013 ) K,
PEPEREIR A B A58 AL B K T, 62 S8
DLPFC 1 Al 2 [A] (4 D) REZE FEREAR,  FE M3 56T 1
PR 25 ORBURE: o B T AT 7K & A B AL,
Farahani 4§ (2019 ) &3, % 22— &) 4 B B IR ) ()
WD 35% J, VTN OFC 22 18] i Sh e i 1 %

W R, K IEIRAS JE 2 AR AR S X Y
WA ACE R X M D R, X — U s 3
REAIAN AR KU SR R B (B A T F R H
G BT S () 450 2 4~6h o H 3 DA SN ) FOVE e b
ZHLIBA ARSI (Li et al., 2024; Webb & Agnew,
1974) o X AT REIE PR Ry R BRI 748 e B <5 R Hi
TAMENLS, AR R AR A S A A
HITHAE (Lietal, 2024 )

Xof TR A A B R <5 5 XU DR SR i OC R
WFFEE WIRARD T HF R, etk
PR SRR, SWS R LUA 2036 A A N BE

afii dIPFC

© LTS @ HHRG © NGNS — DR - SRR

B 1 REERER ) 3 R0 XURR: SR SR 0 T i ) 4 B EL R X Air
TE: A 58 AR RS2 M RS RS I T B R4 B X 8, TR B S A AR 25 5 XURS: DR AN T35 K TR He s ik, [ C R4
B ISR 250 XGRS O A 0 2 S DXV, ) D 0 BRI < S i XU DR SR 0 R B DI RE A A v PR I 280 B 1y S S i
DR AMU AT ( DLPFC ); 22 5¢ 2K ALSRSCIRAAR (STR ) | IERK JZ (OFC)FIIE N URTATIH (vmPFC )&F; 1™ 8 2% 3= B AR A7 4% (amygdala ) |

Hi (AL FIRTHIH EJZ (ACC) &5
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( Wilckens et al., 2018 ) , Studler &% (2022 ) & ¥,
FAMI PFC A8 MERR 36 SR 555 8 A A
KR 1) A e, M2 7 SWS FIF )5, AMAS i
W2 AR, A, WFIE & B SWS ki E,
AR T2 AERAT 55 Ho il sZ 4510 i NAC 3%
B, KUK B8 (Harris, 2018 ) o BRILZ AN,
REM AR £ 4% UE S T AE R asinT j JZ hhe £ 6 &
B, R T SRS vp A i B8 ) XU Dok R 30

( Boyce et al., 2016; Genzel et al., 2015) . ZIFF
KI, REM MEIR TP )E, 2587 IGT h & B i
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Abstract Sleep is a fundamental physiological phenomenon that is essential for physical health, cognitive ability and emotional regulation. However,
with technological advances and the accelerated pace of life, sleep deprivation has become increasingly prevalent, significantly impairing the cognitive
and emotional functioning of individuals. Risky decision making, as a type of uncertain decision making, refers to the process by which people weigh
options that have multiple outcomes and the probability of each outcome occurring is known. People make risky decisions all the time in their daily
lives and at work. Most studies have confirmed that sleep deprivation significantly affects an individual's risky decision making preferences.

The neural processes by which sleep deprivation affects risky decision-making involve three main large-scale brain networks: the central
executive network, the reward network, and the salience network. Specifically, when individuals experience total sleep deprivation, the activation
level of the central executive network is significantly reduced, i.e., the dorsolateral prefrontal activation level decreases and the individual's inhibitory
control is severely impaired. The activation levels of the orbitofrontal cortex and the ventral medial prefrontal within the reward network decreased,
but the activation level of the striatum was enhanced, and the brain regions interacted with each other to greatly weaken the individual's ability to
resist immediate rewards and avoid impulsive behaviors. At the same time, decreased activation levels in the amygdala and the anterior insula within
the salience network, but enhanced activation levels in the anterior cingulate cortex, lead individuals to make more irrational decisions. The same
three large-scale brain networks are included when individuals with partial sleep deprivation make risky decisions. The difference is that partial sleep
deprivation only significantly decreases activation levels in the dorsolateral prefrontal and enhances activation levels in the anterior insula. However,
partial sleep deprivation reduces the functional connectivity of the dorsolateral prefrontal and striatum, the anterior insula, and the orbitofrontal cortex
and amygdala, resulting in the inability of individuals to effectively inhibit high-risk behaviors and reduce decision-making performance.

Previous studies have mostly focused on the effects of different levels of sleep deprivation on the level of activation in specific brain regions and
single brain networks, but ignored the overall role of large-scale brain networks. It has been found that the brain integrates and processes information
in the form of brain networks, and multiple brain networks work together to ultimately change an individual's behavioral performance. Complete sleep
deprivation affects an individual's risky decision-making performance by directly altering the activation levels of the central executive, reward, and
salience networks. When an individual receives a reward or suffers a loss, the activation of the reward network or salience network is further enhanced,
which in turn affects the central executive network and ultimately alters the individual's subsequent risky decision-making performance. The feedback
mechanism for risky decision-making in partial sleep deprivation is impaired, making it difficult to effectively regulate individual decision-making
behavior. As in the case of total sleep deprivation, the results of risky decision making in individuals with partial sleep deprivation were fed back to the
reward and salience networks, which influenced the individual's future decision making.

Future research is suggested to further explore the following issues. Considering the development prospects of machine learning and deep
learning technologies, future research should use these technologies to computationally model the rich brain network data to further deepen the
understanding of brain function and structure. In addition, the dynamic effects of different degrees of sleep deprivation on risky decision making are
further refined by carefully dividing sleep deprivation time. At the same time, the generalizability of the effects of sleep deprivation on decision making
is explored.

Key words total sleep deprivation, partial sleep deprivation, risk decision-making, large-scale brain network model





