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Poon et al., 2023), HULHEM, F3rdndT Rl GEpEHE
it o DR R AR SR o) R b AR R A B S0
FHEEFER,

SRR O RE AW EEE], (H ™ A 3
H A AT DAFESC 0 B i 3 . W90l R F — gl
e AN R TTIE, R POATESR R S R T RS
B 4¢3 1451 T B (Johnson et al., 2007; Weber
etal., 2007). %7758 i A0 50 B 38 R P8R AR
OB FPRRAE, 56 A 1 B A% O B BRI T 5K
UEARSE . B TA IS HESE, AR H Tk
MIAF BN A BRI AR FE R 74025 . (1) (OF
BI04 SR 48 2K ); - (2) R M (BRABCRR I /11 A ARR AU ),
MR EE 2x2 (53 2 BE (LR 1) 885, AR
X P TE A ) BN E D — 200 A S, TS
RV 2K B4 R B AR A0 R A 3R 453 2 %) 9 B R AIE 4 B
PR A U EIGE I E B, B e G 17 Rk
AT A 0 T N7 B % %) T AR AR I 0 A R 4 2 )
FERCRRAE A5 B A FR 5 8, B e



578 XA SUTAT ORI IN TR . BE T A iR S Y AR 1389

WA T Sr BIH5UR B L . ASBIFSE B AER IO 51 3%
VEARTT TR AT 1) A 2RI A S 3T 04T 9 OS2 0
ARWFFEAR B, e H T Z A A< (B 15 B A
PR, S TR AL B R IS HUE 2 A i
(805 SR AN A, BB ) T R A IR A5 K

F1 XFENMFNMWFTESESE
St
UL Wik
DAUEE I WALl A R T E
M FH— AR B
UV SERE WAL, IR,
WG o 5 P o Frohh TR A

TEAHBIRHEZL T, DRORIEH(E B2 ok
98 TP Al B A9 £ BOKS & 3 #2 (Poon et al., 2023;
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2016), FFikHE 1. 2. 3 4r(HI/NT 3.5 20y gkl i)
et dranfm A, KEeE 4. 5. 6. 7 4r(CRT
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HR R EFREEE: £K 100 00, g IR
EIRERER ST . SR R Iy 225047, 45
WA, TEEMER WE, F3, 621)=12.12, p <
0.001, n; = 0.06, FJ5 K% (Bonferroni 4% 1E)FH,
ZIMEZ IR E LS (M = 2.48, SD = 2.26) i E 1%
FZF24 100 JG(M = 3.57, SD = 2.36; p < 0.001). #
K (M = 3.81, SD = 2.58; p < 0.001)F115 I 4
KERI LG (M = 3.37, SD = 2.51; p = 0.001), Rtz
Ab, FHABE ST PR 2 1] 22 2R 1.3 (ps > 0.05).3X
VR T ZE AN A 58 Bk X R SR A0 ) £ 7E 22 5,
ICREXT 4 NG 5T 8945 3R 50 317 0 -

222 ARGAUEGHTHEHNES R

X IS B 9k BT SR S 1 B R R AT ST A AT
PRI e g P PR S AN [, BT DX 4 s 1 2
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TP, 4550 B — > P el Y S ]
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7 23.08% MWL T 3N E, 45 B4 B
Z M E 2 3, F(2, 94)=117.31, p <0.001, ) =
0.71, FHJEH5 (Bonferroni & 1E)FHH, Pl 1 AYAL
I E TR 2 AEH 3 (ps < 0.001), i 2 9
W B EE THH 3 (p < 0.001); A 7.21%0995 2
AT 4 A, S50 % LA B 2 ()AL 225 5
#, F(3,42) = 44.56, p < 0.001, 0} = 0.76, /5K 1%
(Bonferroni & IE)ZRHH, Bl 1 MACE B35 T8
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i 3 FIBH 4 (ps < 0.001), BH 2 AN E S EES T
FRE 3 (p = 0.002)M1FEH 4 (p <0.001), FRH 3 AYAL
FHIEE TN 4 (p = 0.005), Bizsh, Hibdl
WA 22 (A AR o 2 S YA ik 2 (ps> 0.05)

TERBE KRB IEEE T, A 83.17%M 8 i 41
HET A, 250 & B — A3 Y S S
T AR, ((172) = 12.40, p < 0.001, d = 0.94;
A 11.06% MR ML T 34 Hly, 4558 & P4 P
Z AR E 2T B3, F(2, 44)= 54.94, p < 0.001, 0} =
0.71, FF /5K (Bonferroni 1% 1E)FEHH, Ml 1 AYAL
RS TR 2 (p = 0.002)F1FEH 3 (p < 0.001),
PR 2 PACE B S THLH 3 (p < 0.001); H5.77%
MR IARHE T 4 B, 250 R LA 3 i 22 (Rl AY
25 W3, F(3,33) = 13.30, p < 0.001, n; = 0.55, 5%
JaKi%i(Bonferroni KIE)RA, B 1 AYACE W3
T ELH 2 (p = 0.008), HH 3 (p = 0.015)FIBEH
4(p = 0.003), HE2MWNERESTHH4 @ =
0.022), BRUICLZ Ak, AL MW 2 [0 A 22 R A
. (ps > 0.05),

TETRFIRERE R AT G 5L T, A 87.98%HY 1
WPt TN, SRR — R R
PRI R T A AN B, «(182) = 12.37, p < 0.001,
d=0.92; F9.13%MP 4L T3 H, 5 R A
A H i Z A E 255 B3, F2, 36)=30.73,p <
0.001, > = 0.63, SF)5H%5 (Bonferroni 2 1F)F W,
PR 1 AR R E S TEE 2 (p = 0.002)F1EE
3(p < 0.001), B2 WNERESTHHI (p <
0.001); A 2.88% B4t 1T 4 NEEH, 45R &AM
KR ZENEZSTRE, F3, 15) = 7.72, p
0.002, > = 0.61, FHJ5H5(Bonferroni £ 1F)FH,
FHBREF AR, HICRH LSD L frd)s

W oA B 1 B9RLEE B 35 T 3 (p = 0.046)
FEL 4 (p=0.009), FEH 2 (AN B & & T H i 4
(p=0.027) BRUILZ AN, AL P Z AL E 22 1
AN (ps > 0.05).,

HESMEAERET, A 79.81%8 gl $2 4t
TIAERA, 455k B — N HE ) E M O
T4 AFEH, 1(165) = 11.18, p < 0.001, d = 0.87;
F15.38%M R IR AL T 3N HHy, S5 L B4 B
Z I E 2R B, F(2, 62) =42.05, p <0.001, 13
0.58, 55 K% (Bonferroni & 1F)ZE W, B 1 AYAL
R EETHE 2 MEH 3 (ps<0.001), B 2K
W B EETHH 3 (p < 0.001); A 4.81%M R
AT 4 A, 255 % A B 2 (A4 25 5
#, F(3,27)=10.10, p < 0.001, n} = 0.55, FJFK 5
(Bonferroni M 1F)ZHH, PRl 1 AYALE W& & T3
H 3 (p = 0.012)FFLH 4 (p = 0.019), BRIt Z4b, H
At 25 79 P 2 [A) A 25 S AN T 3 (ps > 0.05).

DL ESEREY], wolE kA i 2] ny 2 b AR T
Jo S 1 B ) 3 R B T v AR, AR Y 3
P E B 1 R SR 3o A e 47 T B Sk G R  6

80 | W AT (RLEIAERA)

=
S
T

76%
59%

1l

1&@]%@1@@ EilEanY

(=)
(=]
T

52%

52%

FHR100T PR HE R

HFELLB] (%)
g & 3

) Kﬁﬁﬁ%ﬁrﬁfﬁ%ﬁ?ﬂﬁjﬂ ibpiizedaa ]|

R2 FARAEEGHTHEHNESN

P HH % 100 76 TN & 13 B RERE 1Y L5 SN

okt Iy M=SD torF M=SD torF M=SD torF M=SD torF

24 1 8.71£0.97 16.36™" 8.91+1.07 12.40™ 8.81+1.06 12.37" 9.02+1.17 11.18™
2 7.27+1.20 7.62+1.54 7.61£1.52 7.92+1.43

34 1 8.89+0.85 117.31°°° 9.07+0.87 54.94" 8.81+0.84 30.73" 9.21+0.78 42,05
2 7.51+0.93 8.34:+0.99 8.03+0.84 8.09+1.19
3 6.16+1.34 6.78+1.08 6.62+1.33 7.07+1.55

44 1 8.82+0.64 44.56™" 8.66+0.92 13.30"" 8.32+1.75 7.72" 9.11+0.93 10.17""
2 7.67+1.81 7.93+0.96 7.86+1.49 7.79+1.11
3 6.46+1.60 7.79+0.81 6.81:+1.40 7.42+0.71
4 4.34+1.70 6.77+1.26 6.04+2.33 6.55+1.48

W *p <0.05, **%p < 0.01, ***p <0.001, F[H,
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V) 1) PN 25 48 R (T (B 1S 045 2880 — 1
E BRI AR B, HEAT PR B (L R
Be: R 100 0. gOREEH | 15 2R ST
Z 2530 H 2 M 5 22530, DA 2 BROE MR
%, X Greenhouse-Geisser FIE4E 8, 459 & H,
TP IR R B, F(2.832, 586.268) =
18.42, p <0.001, 3 = 0.08 . F+ )5 K K (Bonferroni 4%
E)EW, S0 b $os 2250 = 1.19, SD =
1.88) . & = T %2k 100 JG(M =—0.12, SD =2.32; p <
0.001). BRI (M = 0.09, SD =2.20; p < 0.001)
NS RIRE AL A LS (M = 0.44, SD = 1.57; p < 0.001);
15 BIRE AL A B S 2 P 00 250 25 T2k 100
J(p = 0.019), BRibZ A, HAdE WP 2 0] 2 5%
IR E (ps > 0.05) X UL T A ] G 4 1 45
T, Bl E B 0y P A ] (LB 5 2 (A
HOETE W E S, HS 25 a0 5 i 2500 B
Fm T HADAE BT

DL S50 B () g G e R TP o S 2 SR AR i, R
FH 22 TC 2 813 4347 25 5 (B3 A 5 A i 3
A5 B AN IAHE S T4 B Tl 4 R A I
ToOAE A

FECFRR 100 TOVEHR T, S5 EoR, FIEEIR
KB, F(2, 205) = 272.31, p < 0.001, P
g b L R A B LR BRI BRI 72.7% (R =
0.727). HAKIIF, Hr a8 s B 0t =5 2R )
P b3 £ o3 HA i 2 m AR (B = —0.47, p <
0.001), RPM{E (5 B2, HEEIF %,
T EIAIE T S i =R R Y sWa Rk == = CRin TR o e
VEFRTE S A B3 IE M SAE @B = 041, p <
0.001), AP {E W AE B2, HEIF ke, W
050 ) A 3R 452K

TR R R IEHE T, S50 ER, BERR
ARG F(2, 205) = 644.96, p < 0.001, Fi->Tii
A5 i L [E i B IZ S BRI A BAE SR 86.3% (R® =
0.863) HAKIMF, M EHEIN{E 2 X M = 4 B[]
P PP o BA & T AR A (B = —0.39, p <
0.001), AP E RGNS B2, I,
050 ) 7 B 28 Py g e (e {5 O Bk S
B [ g S R 0P o0 BT B 2 TE 1 OAE FH (B = 0.57,
p < 0.001), BMMEIRAME B8Z, EEITI B,
e i) A 3R 20 o e R

TECHLFE R A BIRERE R BT B T, 45 R UK,
[i] RS U A I 2 (2, 205) = 56.81, p < 0.001, #j

AT AR e L5 i B GR BRE BRI 35.7%
(R*=0.357), EARIMT, YrER s BT 0= 1
BsF [ g 4 356 B0 o HA b 2 B0 ) BOAE B =
-0.35, p < 0.001), EPHMERGIN{EBMZ, BET S
FEATG, RN ) 37 BT RERE s (B e B R
0 2 A st ) i e 3k R 0F 43 B B 3 OE 1) 00 A
(B = 0.27, p < 0.001), BPrfEm/EEZ, 1t
ey T A TS TNTTROR i f 7

FESIMEEEET, 45RER, PIEBIAE
RS, F(2, 205) = 448.48, p < 0.001, Hi->Fii 28
G R Rk B PR MR Y 81.4% (R =
0.814), HAKIMIT, M E3E {5 2% 67 M = 4 B 1]
PR b B 1P o HA ik 2 Gl AR A (B = —0.30, p <
0.001), BEPHr{EIEIN{E Bk 2, BEEEIF Bk, B
i 1) 7. BRI %3 M (B 08015 B 07 M = (2 B )
it G- BT 0 BLAT I 25 1E 1) AE (B = 0.63, p <
0.001), RIM{HIS/E BBk 2, BERRPF B, &
i 1) ZE 3R 2 %53
224 ARGUEESHETEEIRFNERSHT

38 o TR bR AL A 08 9 25 R (Standardized
Median Rank Difference, SMRD)MWF 5% A TE i} [H]
Tt b R AA X . SMRD {82 —Fh F T 2 gk
PN [ AR S Bt ) 1 s A dE bR, 2
SMRD = 2(MR, — MRy)/n, H:H MR, = #2311
MR AF BP S a3 (s B i i %k, MR, = %
IR A 0 B b AE BT 8 A (A ME B R A 4
n = AR HI PR 5 B EE (Johnson et al., 2007),
SMRD H 1) 36 FEl =1 (0 (i 385 hin {5 8 5 L s 30 ) 31
TC B /5 B L ) o X7 HUEE T 81— 7 T
MAEAE BRI, 7E 1T AR B S (e A5 B
R s+1 T Rh Rl HIES T 3 453k,
H 3 2B i AR B o7, DA ek 2 T Tl
4 fER#NFE), SMRD (B BAR, 2RI 8088 5
PRGN 7 A5 S -

LA ) P8 B (SMRD {8) M A8 i, T84
RS EEE . B8 100 J0. g i
R BREAE R ST . S0 5 & I 7 22508, 4
AR, TSI RN W, F3, 621) =
16.80, p <0.001, 3 = 0.08 . FJ5 K K (Bonferroni 4%
E)EW, 2% SMRD (M = —0.54, SD =
0.85) i & F %K 100 JL(M = 0.05, SD = 0.10; p <
0.001)., # K EEH (M =-0.01, SD = 1.00; p <0.001)
G B EE R ST (M = —0.20, SD = 0.96; p =
0.001); 75 FIKEEEM LS SMRD {8 I F KT £k
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100 JG(p = 0.03). BRULZ b, HoAbIE 589 9 2 0] 2
SRR E(ps > 0.05) XU TR e R
BN, #OA(E B &R T (A SMRD {H i i)
FEAE R & 25, HS 2% g 5 0 It ) (58
KR M 5 ) o 2 T HAR S 5

K — e A 53 Hr % %8 SMRD B X 17
FA S R A B PR A P BUINAE . S5 Eos, [l
SRR A b 2 FE< R 100 J0TEBE T, F(1, 206) =
525.25, p < 0.001, SMRD {E i fif & 7 P = 2 st i) i
MR PR PE > BAE S 71.8% (R* = 0.718), SMRD {H
B el H R % B 2 (B = 2.00, B = 0.85, p < 0.001); 7&
“p R EERCIEE R, F(, 206) = 1619.02, p <
0.001, SMRD {EL e fiff ¢ TP R ) 18] i 2 1B 46 0F O

MRS 88.7% (R* = 0.887), SMRD {H 1) 7] 14 2 %k

E%—(B =2.43,8=0.94, p <0.001); 7E“f5EHERER
WAL T, F(1, 206) = 577.37, p < 0.001, SMRD
{H BE i B 07 P S B ) g 47 328 8 OF 43 B AR S 1R
73.7% (R* = 0.737), SMRD {f ¥ [1] )3 % . & (B =
224, B = 0.86, p < 0.001); 7E“SIMHEIXTEET,
F(1,206) = 931.95, p < 0.001, SMRD {H i fift & fr1 1k
5 B ) Ak B PR MR F Y 81.9% (R =
0.819), SMRD {H [P [E 0 R 8.3 (B = 2.43, B = 0.91,
p < 0.001), DL EZ5HRFEN] 4 MEET Y SMRD B
HRAE L 1) T G A ) O G S B P 4 o
2.3 NG

5T 1 25 SRR T AT i e SR k4
15 i A, BRSO S AR R o AR
rRA I B (S B NS FIUT A G, BARRI N, 1
S H T Z A M E 3N (5 B RN, S Tk
£Vl {1 KR 1K 7/ = M L 2 | W [ B R DS N i)
AR, A ) TR R AE IR R

TERFSE 1, “Sufil s v 485 2 el i A
A B REE LS e G L, 8 aTE [RAC B Hy g
Ak 22 . RHERR IR T, 5T 2 EORHATE
MO PR Z A, SEs H AT T PR SR O A AR B Y T
AE, DR TR S . I, BF5E 2 SR
P SETTIOTE, BTE IR BRI 1 94

30 WFSE 2. PNAEAT PN A R XT
AT AT N YR &)

3.1 FHik
3.1.1 #iK

AWFITE L L O BHH5E T 226 A0, 4
BRICHAE L 24 24, PR BEL 202 4 (5

P 94 N, My, + SD = 2322 + 3.40 %), KA
G*power3.1.9.7 HATH GG IR IR I, 4
FW, AW S RTREA N = 202, £=0.25, a = 0.05)
AR B SR IR RE S 0.895, MR DATEAFSY,
power > 0.80 1] LI#§$%5Z (Maxwell, 2004), iXZZHH
AT B FEA T R Y o
312 WRES

W F_F—wX HE
[T 1,

@y ok THYIFRERVIE 1, (H5H5
1 AR Y 2R O 7E AU JOR AT S A 2B A
[i) 70 P 2 ]l 4 s AL 280 1) BT A B
313 FFRHEE

T, Bl AL V& R S iR,
HE [ R [m] S g5 I 1] D G s AR 3 Y
FAHLH . HR, BRI AN [R) 6 544 A sf 1)
WA TSR . ARG, WEORIES W 7R B A L
‘{k%ﬂrﬂ}l@ X RSB, BRI R

L BN B AT T RS, A 4

%%ﬁ PP, UL RIE IR E i 4 K e, B
T ESE A O Ge 24 n)
32 WIREER
321 AEHMEEGHTHR ERTFIERE

SERME 3 s, X 4 PR RSB T,
SN 60%, 54%, 60%, 5% BT I H
152, X UERA T HE PSR I R 43 Bk 3k 2 T bt 1) 3
PRI e A R PR F o DA SR SR sk )l e 26
Vo R AR R, AT R R (kS . R
100 G . g RKE M | M RREAE ST, S %)
BRI T 2500, S5 L, 1EBER E800 %,
F(3, 603) = 6.61, p < 0.001, n3 = 0.03, FHFKLK
(Bonferroni & I1E)F& M, SMHE X EBEIF WM =
2.57, 8D =2.32) i EAL T K 100 JG(M =3.41, SD =

e s

g0 | mm Ay GEEIAER ) 75%
60% 60%

54% I [

FER100TG BB 1%@]3@719? SR

BEELLB] (%)
8883833

—
S O
T

K3 Klﬁlﬁ’l‘f&%%ﬁﬁﬂlﬂﬁii‘ﬁ?ﬂ E‘Jﬁi& H ]
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2.64; p<0.001), BEREIEH (WM =3.45,5D=2.42;p<
0.001) 175 BIHERE ) LS (M = 3.31, SD = 2.52; p =
0.001), BRICZ A, Hofth I 15 9 96 22 ] 22 55 20 i
F(ps > 0.05), XYL T IEARIRIESE T # iy ok ok
1A A7 e 22 5, PR XT 4 A8 R i 4h 51435 ik
175 ¥r .

322 AEGEEGHTHEHANESH

XA B B i I SH S B B AT SE oA,
PRI a2 ) P ph 5 A ], I AR H 4 2
MBI TR FEAS ¢ K5, X2l 3 A~F 4 3
FH AR 0 2R A 7 A Dy 22 e T (L3R 3).

FECER 100 T ER T, A 58.5%M gl He fit
TP, S5 RARIE —H ) B
T4 A, #(116) = 11.32, p < 0.001, d = 1.05;
H 34% R IR AL T 3 AN B, SR RIS
[ AL 22 57 0 3, F(2, 134) = 98.54, p < 0.001, 13 =
0.607, )5 K% (Bonferroni M 1E)FEM, Bl 1 B9
A 2 THL 2 AR 3 (ps < 0.001), B 2
FIACE B 5 THH 3 (p < 0.001); A 7.5%H 8k
PAET 4 B, 255k A HE i 2 (RIA G 25 57
#, F(3,42) = 32.30, p < 0.001, n} = 0.70, FHJ5K 5%
(Bonferroni ®1F)FEM, B 1 MANE B ZFHF S TH
H 2 (p =0.004), ¥l 3 (p < 0.00)FIFH 4 (p <
0.001), Hiry 2 PAGE B35 THH 3 (p = 0.002)
PR 4 (p <0.001), 3 AALEE B % T HH 4
(p = 0.001), BRILZAL, HALH PG 2 ] A 8 2% 5
IR 3 (ps > 0.05),

TEBREERITER T, A 78.2%M Pl it
TR, SRS — Bl 0 BRI
T AP, #(154) = 14.44, p < 0.001, d = 1.16;
H 17.6% 0B RME T 3 AN, 455 R P4 B
Z A E 22573 W3, F(2, 68) =97.41, p <0.001, 13 =

0.74, )5 K% (Bonferroni B¢ 1E)FHH, B 1 AYAL
I E TR 2 AEH 3 (ps < 0.001), B 2 9
WERES THE 3 (p<0.001); £ 4%t
T 4 D, 2R kA Z R EZE R B,
F(3, 21) = 15.99, p < 0.001, 03 = 0.70, FJFHK K
(Bonferroni & IE)ZRHH, Bl 1 MACGE B35 T8
2 (=0.030). ¥ 3 (p =0.003)FHFH 4 (p <
0.001), FF 2 PALEE 05 THH 3 (p = 0.013)
FELH 4 (p = 0.006), BRItz A, HALH B[
22 AR 3 (ps > 0.05).
TETFEIRAE R ST T, A 84.5% M Bk 1ak
PO T IANBRAR, 455 B — N P A A E B
BETHE AR, 1(169) = 18.66, p < 0.001, d =
1.43; A 10.9%M80R48 4t 733, 25 R LMK
PR 22 [AAY R 22 53 1 3, F(2, 42) = 95.36, p < 0.001,
ns = 0.82, HHJ5 K6 (Bonferroni #21F)# M, Hik 1
FOACEE B i T HH 2 FIBE 3 (ps < 0.001), B
2 IAE B E T HH 3 (p < 0.001); A 4.4%08%
WAL T 4 AR, 25 RIS L 22 A 2 5
3, F(3,24) = 24.62, p <0.001, > = 0.76, FH )5k
I (Bonferroni #Z1E)FRH, il 1| MAEREST
PR 2 (p = 0.021), #H 3 (p = 0.005)F1FHHH 4 (p <
0.001), i 2 MWALE W E® THH 4 (p = 0.020),
P 3 ARCE B R THA 4 (p < 0.001), BRILZ
A, HAb AL WG 2 (A4 22 53R 183 (ps > 0.05).
ESMEREET, A1 80.4%M ikt 1
PIAEEE, G5 R RIS — R A E I s T
5 AN, #(159) = 15.85, p < 0.001, d = 1.25; £
16% PR UL T 3 DNELH, 4558 & B4 PR 2 )
WEZR W3, F2, 62)=81.98, p <0.001,n;=0.73,
H G K% (Bonferroni 2 1E)ZRH, Bl 1 AIFAE
FETHH 2 WP 3 (ps <0.001), B 2 BYALE

£33 FARAUEGHTHEHNES N

P M Z% 100 JC TN & 13 B RERE 1) L5 EYIEATY
okt Iy M=SD torF M=ESD torF M=SD torF M=SD torF
24 1 8.37+1.22 11.32"" 8.65+1.09 14.44"" 8.86+0.94 18.66™" 8.88+0.90 15.85™"
2 7.04%£1.60 7.55+1.40 7.77+1.09 7.82+1.08
34 1 8.79+0.91 98.54™" 8.90+1.00 97.41™" 9.37+0.70 95.36™" 9.26+0.88 81.98™
2 7.52+1.34 7.87+1.26 8.42+0.82 8.44+0.89
3 6.42+1.75 6.84+1.15 7.02+1.21 7.56+1.11
44~ 1 8.49+0.93 32307 9.39+0.93 15.99"" 9.10+0.57 24.62""" 8.44+1.98 7.86
2 7.93%1.25 8.48+0.44 8.02+0.88 7.32+1.56
3 6.87x1.27 7.37+0.92 7.01+1.69 6.64+1.02
4 5.44+1.38 6.43+1.11 5.54+1.30 6.55+1.22
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WEETHE 3 (p<0.001); A 3.5%MPHRIRML T
4, S5 BIA R Z WA E 22 5 B, FG,
18) = 7.86, p = 0.001, n3 = 0.57, FJ5 K%
(Bonferroni & IE)ZH, il 1 MAE R Em TH
B2 (p = 0015, BRibZ Ak, HALL PP 2 B A E
BN (ps > 0.05),

PhEgEREW T8 — Ay Bl bz
J AR P B R AR TR R, R A A B R XA
(RS
323 AEAUEHTEEANTNERSH

DL 0] N 25 48 B (0 (838 I 45 8 8 st — o 1 08
D AE BB ) A R AR i, HE AT BN R (R S
B RR 10000, g R AR RS
SN EE W & Z 00, SRR, fatkF
PRI R T80 %, F(3, 603) = 11.96, p < 0.001,
N2 = 0.06., FJ5 KK (Bonferroni #1E)R W, %
A B 25 HWM = 1.06, SD = 1.86) .35 T
EJ 100 JG(M = 0.18, SD = 2.19; p < 0.001), # K
HEHL(M = 0.04, SD = 2.14; p < 0.001)F1715 F Ak
B SGR(M = 0.47, SD = 2.08; p = 0.004), &tz 4h,
A 55 P 22 1) 22 5 39 2 (ps > 0.05), XUk
BT AR GRS T, g5 SRR N 2
] (AR 8o Z A BOFE B 5 25 5, HS %
TR BE B P A ) dod 3 i T At =2 B

PIAC: 5 B ) A e B 1T 40 45 AR i, R
FH 22 TC A (813 43 A1 2% S (B 3 A 5 A4 (8 93
A B A ATE B = v ) i 28 5 ) B
TOmAE A

TECRR 100 JCTEE T, 48R NoR, EIHBIR
AR, F(2, 205) = 272.31, p < 0.001, FH-4~ Tl
A5 i L R R B BRI A BAE R 72.7% (R® =
0.727). HAKIWM T, O3 {5 8% M = 1 B[]
P ff S £V 53 B W 2 o m SR (B = —0.47,
p < 0.001), BIH-{EIEINEQBEZ, TRV IR,
AR [ S B A R SRS A = e ]
PR B B Em WIAEHE@ = 041, p <
0.001), RPM{E A5 B 2, EEIF ke,
0 1) ZE SR 2K

TEBE R IR IFR T, 458 WK, BlIHER
R, F(2, 199) = 459.50, p < 0.001, Fi-PHi
A5 i R A BZ R BRI BRI 82.2% (R® =
0.822), HAKIM T, M EH {5 8% 7 = 4 B i)
PREFE R A B A IIEHEB = -0.51, p <
0.001), RPMh{E 345 Bk 2, EEIF A%,

052 ) N7 B 28 Py gl e S (5 B B A
B () P fe- e R 17 o0 B 3 E [l TROAVE FH (B = 0.43,
p < 0.001), RMEIRAMEBMZE, SRR,
AU 7] SiE 3R 22 1 B e A

FECHFE AR BRI ST TE IR T, 4558 BoR,
] RS R A i S F(2, 199) = 512.85, p < 0.001,
PR A T A 5 e [ fig B PR DT 43 28 S 1 83.8%
(R>=0.838), HRMIT, U asgmfs 8 xt iS5k
B 1] g 4 3 B 0F 0 B B 2 ) BOMAE B =
—0.45, p < 0.001), RP-EHG MG BB Z, PP
AL, AR ) 37 B 6 RERE B (e BT
B0 = s R i e 326 R 0T 40 HLAT i 3 O ) TR0 AR
FH(B = 0.49, p < 0.001), EMH-Em/E BB, %
PRV o300, A ) 22 3R TR XA RE K G

ESMBIRERE T, 508 EoR, B R %
RS2, F(2, 199) = 348.52, p < 0.001, W->F5iim 25
I R R BRI AR SR 77.8% (R =
0.778). HAKIM T, M a3 {5 2% 1 = 4 B[]
PRt BT A 2 T AE (B = —0.36, p <
0.001), RPM{E NS Bk 2, HEEIF B A%,
it ) 7 BR 2 053 (B s/ 15 X 67 M g A7 1 ]
T d e PR PE 4 B B 3 1 1 BRI (B = 0.55, p <
0.001), RPM{E /A5 Bk 2, BEEIF ke,
i 1] 23R 2 i %53
324 AEHMEEH4TERIRFHNERSHT

K SMRD {8 (5 T 21 A bR Ak FP (B S5 4 22,
AR5 3% WWF5E 1) (Johnson et al., 2007)3 11
S A AS TR B B G 0 1) O = RS
TR —Jr I EAE SRR, TR RS
SR s+1 #E1TRN )

DL )05 B(SMRD () M AS &, #Ef7 8
HWRGAESEIER: £ 100 o6, #REKER
S RVRERE R ST . S %R0 B M 22500, 45
WL, PSRRI 200 W, F(3, 603) =
9.86, p < 0.001, 0} = 0.05, FJ5 Kk (Bonferroni 1%
E)FEW, 2% 8 SMRD (M = —0.52, SD =
0.85) B FET 2 100 JL(M = —0.13, SD = 0.96; p <
0.001), # A FH(M =-0.08, SD = 1.00; p < 0.001)
A FRERE Y B ST (M = —0.24, SD = 0.97; p =
0.006), BRIGZ Ak, HA AR 58 W PR 22 8] 22 5 414 ik
F(ps > 0.05), X VLW TR ARG T, Pk
= AR 2R 1 I 4851 1) (LA SMIRD B 1 ) FE7E i 5 25
St HZ 2 UG S5 i M0 0 1) (O R 28 A (3
T 2 b 25 T A = 2 5%
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58 4%

K — e B 5 Hr %48 SMRD B X 171 14
F S R A B PE A P BUINAE . S5 s, [l
SRR A b 2 FE< R 100 0 TEBE T, F(1, 200) =
262.34, p < 0.001, SMRD 1B AE i B £ =4 i 1] i
W PEIT 7 AR S 56.7% (R* = 0.567), SMRD {H
(a1 28 W 2 (B = 2.07, B = 0.75, p < 0.001); 1E
WK IEHTEE R, F(1, 200) = 604.45, p < 0.001,
SMRD {H fiE it 45 1 M = 474 B () i 407 356 B2 37 o A
SEHY 75.1% (R?=0.751), SMRD {H 4 191 9 Z2 % ik 2
(B=2.11, p =087, p < 0.001); 7E<F5FRELLR L
ST, F(1, 200) = 794.33, p < 0.001, SMRD 1
RE MRS Bk S e R AR B e 5 0P 70 A8 5219 79.9%
(R*=0.799), SMRD f{H f) [] 5 R ¥ i 3% (B = 2.33, B =
0.89, p < 0.001); fE“SIMEZ X EE T, F(1, 200) =
678.70, p < 0.001, SMRD { BE i B £ M 2F A4 it 7] fig
AT S S0 77.2% (R* = 0.772), SMRD i
A 1819 2R %0 (B = 2.40, p = 0.88, p < 0.001), LA
2R LI 4B T A9 SMRD (R AR AE 1E 1) T30 171
PR A B ) i G 2 R P4 o
3.3 NG

WHFE 2 WSS B 5098 1 —5, AT 59k
TR PR B 2ok A8 A i) 31 1945 B NS B DT A G
BeAb, B e o R A A S — A B AR A
O PR, 2 B A A 20 0 £5 B R Y R
M B K

TELME USRS i B9 b, A B9 3 il L 0
2 AP AT 2R AR T 8k 3L 1 B 9K (Dinner et al.,
2011; Johnson et al., 2007; Weber et al., 2007). K i,
5T 3 B el ARG E Y, DA
Eon ) IS SRS A I KE eI RS g

4 WH5E 3. RN G P40
RpalioAln

41 Fik
411 #ik

ARSI SR FH B R 2R (A . S BB AR e
A vs ERH A e kR T, RIAR A bk
FAFI A A B4 . SR H G*power3.1.9.7 115
Fr T AR A, R RN d 1% 0.30, a i 0.05,
Power {Hi% A 0.90 B}, THEASERABEA RN
172 28k, e BB T 240 AL, 4
FrICswik 17 44, B vkl 223 £ (A TT A,
Mg+ SD = 23.05 +3.28 %), Hr 7 BPBEE i1 5e 4l
111 A, ZERFEHEA 112 A, Aot AES

TS 55 I 28 2B N R A5
412 WRES

HrikF_HF-EKX
AT 1,

R i F S RFEEIRTE%S S Johnson
(2007)55 42 i X, BRI RS TR] 14 A 16 It
PG B O sk i AR 2 B R, JRE 4 5
Mo FESLEDERAPLSEdl ~, BRI HS Yo 5r
RPH8 2  B py, A 7 B 2R A A R S IR A 2R )
WAL ; IS P 1R G B R, A ST B
% B IR A R0 SR 45 % B A o HE R B A S 4
HUE Yo sE R G 3, P S P o7 Rk
M EE Y .

413 WRRE

G, B AL I 5 B 5T S AT 55
6185, BBENL A BCE) 57 RV R AL S 20 5l At 3R B
MO H MR AT o FOR, BORBAR IR 48 T8
T HRAH R WA, S [ O 7R E R SR i
MENGBLH, 65 4 Kb R)E, ZoRT 7
P 2 T = Y B T A e R A T e R . B, i
5Bt A B D R BBk, XA B Y
KE TS, A 4 FhfabksioE, Db
BIEA L 4 W a, TRESR)E, PoleREs
NS = TP
42 MRER
421 AEEIHIGF T B ERFIERE

SRR ™, 20l A 54%. 35%.
60% . 74% BRI AT TN, FEEREEH
AR, 5004 49%. 38%. 52%. T1%HI#IkF
B AYTHIAT R . DA (7 BPEE AR e 4l vs
FEIR PR P Se )y A AR s, X G 5 R )
PRt PRV AT A3 A (UL L 4), ST AEAS ¢ K 30 Y
SR TR, TEBOR B HOMEEE T Bl i ki A
22 (taa) = 0.10, p = 0.923), TE<“FE K 100 JL”
(ta21y = —2.18, p = 0.030, d = 0.30) . “F5 FIREKE (1) 1,
85 (toar) = —2.39, p = 0.018, d = 0.33)MI“S I %ik”
(tan= —2.02, p = 0.045, d = 0.28)iX = /MEHE N 22
S, S N R A B B ) R 4 A
LU SIS A8 IR 45 ¢ B A BRI, Ui T Sk
SIS N7 B A A R IR, B 1) DR SR A2 T 1)
PEFEST EN K A
422 AEAEEHTHIEHRNES T

X WA B A T LS A 3 P R AT R
Ti o (# 5).

B ERE P
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HEHETSY

n
* T %
4 T T
*

L T
2L
1L
0

SEBEN FER  SrBPFER SZBPOJEIR 52 SER
FRI00G BWAHEER HIEE SR
RSt

P4 TR G SR A A N 1) B RE 6 PF 70 (M + SE)

TECRR 100 JC IHEE T, & Bl Z A4 2
B3, F(3, 666) = 6.16, p < 0.001, n3 = 0.27, H)5k
I8 (Bonferroni &2 1E)HH, B 1 AU E WM = 7.62,
SD=148) B FE THH 2WM=724,SD=1.79,p =
0.038). Hifh 3 (M=7.12,SD=1.59, p = 0.010)F134
i 4 (M=17.06,SD=1.90, p =0.03), Fit=4, H
HlLZH R P 22 (7] 22 5 Y AN 15 3 (ps > 0.05).

TEWRE M HOIEE T, £ h Z MAE 2 5
AR, F(3, 666)=1.54, p=0.202,

TEAFEREAR BT B T, & B Z AL
25 W, F(3, 666) = 7.02, p < 0.001, n; = 0.31, 5%
Ja K% (Bonferroni A 1E)FRMH, Bl 1 MIEM =

*

1 2 H3 Hh4
F4:10075

k%

Hl 2 3 4
IR ST

7.60 SD = 1.75)B & TH 2 (M = 7.25, SD =
1.80, p = 0.035), B 3 (M =7.08, SD=1.71,p =
0.018)FIFH 1 4 (M =6.90, SD =1.95, p = 0.002), &
ez Ah, HAth 41 P 2 0] 2% 5 34008 83 (ps > 0.05).
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Abstract

Negative discounting behavior in intertemporal decision-making, which refers to individuals’ preference for
immediate aversive events over delayed ones, poses a notable challenge to traditional temporal discounting
models based on positive discounting assumptions. Previous interpretations have predominantly centered on
emotional factors, such as dread, yet they have generally neglected the cognitive processes involved, particularly
the crucial role of information retrieval content and sequence during decision-making. This study, grounded in
query theory, which postulates that decision preferences are constructed through the sequential retrieval of
internal information, proposed that individuals who more frequently and prioritally retrieve “value-increasing”
information—encompassing the positive and negative attributes of immediate and delayed losses,
respectively—are more inclined to display negative discounting behavior. Conversely, those who predominantly
access “value-decreasing” information, including the negative and positive attributes of immediate and delayed
losses, respectively, tend to exhibit positive discounting tendencies. To provide a cognitive framework
complementing existing emotion-focused explanations, the current study hypothesized that loss magnitude
moderates negative discounting behavior by shaping the content and order of queries.

Four systematic studies were conducted with adult participants recruited via online platforms. Study 1 (n =
208) and Study 2 (n = 202) adopted the aspect listing method under the “Pre-Decisional Querying” and
“Reasoning First” procedures, respectively, combined with a binary choice paradigm and 7-point scales.
Participants were exposed to four negative scenarios (i.e., losing 100 yuan, being stung by hornet, receiving a
poor grade, and taking an exam) and were required to list their decision-making reasons either before or after
indicating their temporal preferences. Study 3 (n = 223) directly manipulated the query order by instructing
participants to generate reasons for immediate or delayed loss first to verify the causal relationship between
query order and negative discounting behavior. Study 4 (n = 386) varied the magnitude of loss across four levels
(i.e., ¥10, ¥100, ¥1, 000, ¥10, 000) to explore how loss magnitude impacts decision preferences. Across all
studies, participants’ open-ended reasons were coded into value-increasing and value-decreasing categories, and
weight analysis was performed on these reasons.

Results of Studies 1 and 2 indicate that negative discounting behavior was prevalent across the four
negative scenarios, with the most prominent tendency observed in the “taking an exam” context. Consistent with
the initial hypotheses, individuals with negative discounting tendencies retrieved significantly more
value-increasing information, whereas those leaning toward positive discounting accessed more
value-decreasing information; the two types of information jointly predicted decision preferences. In addition,
individuals with negative discounting showed distinct characteristics in the sequential order of information
retrieval, which was closely correlated with their choice tendencies. Note that across all scenarios, the reasons
retrieved first were assigned greater weight in decision-making compared with those generated later. Study 3
demonstrated that manipulating query order exerts an impact on decision preferences. In most scenarios,
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participants instructed to prioritize reasons for immediate loss were more likely to opt for immediate aversive
events. The exception was the “being stung by hornet” scenario, in which the manipulation had no significant
effect. Study 4 revealed that loss magnitude moderated negative discounting behavior, because increases in loss
magnitude led to a corresponding shift in individuals’ tendency toward delayed loss. Moreover, information
retrieval played a mediating role in the relationship between loss magnitude and decision-making, bridging the
two factors through cognitive processing pathways.

This research identifies the content and sequential order of information retrieval as the core cognitive
mechanism underlying negative discounting behavior, supplementing the traditional emotion-based explanatory
frameworks. It enriches intertemporal choice theory by integrating the query-based cognitive process into the
existing theoretical system and provides empirical evidence that decision preferences can be altered by
manipulating the query order. From a practical perspective, findings offer actionable insights for behavioral
interventions in such domains as financial debt repayment, health management, and preventive medical care. By
structuring the sequence of queries, individuals could be guided toward making adaptive intertemporal choices,
thereby highlighting the theoretical and practical significance of this study.

Keywords negative discounting behavior, query theory, intertemporal decision-making, time discounting



