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3852 AR ELAELE, AMaEEiEHECHEIR, REFILEXNEEENBSHE
39IRZH, MMEDHIELLE S #—F B,

40  MEHFERZINENMETHSERRANEET", XMIZIZH0E NG e EINA
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87Anderson FATE “go/no go”SENAIEM_ECRRTIRAY, MNNARAI, MARETS @I ERAY
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108G HER, B REPERNE (n°=0.06) , —KFRIBR (a=0.05) LKA
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1208 F Wik http:/cvcl.mitedw/ MM/, {RIERIEMEIN—BU4E, EMERER LN, REEE T
1215882 (visual complexity) HRIERIMIIAES", (M (¢2.07 , SD=.40) , WER. KK
122 FEE, FEYMEBRRMIERNDME 150x150 REMNBH. HX, 9% KEERH MRS
123FEHPRIEZ4E K E (the International Affective Picture System, IAPS) "FIM4E, kit T 120
124k MEBENBERERR, —RAMAS, HEEERESHKENREENS. BEHITLW
125 EREMER, HWERNBEEREER. BEUNUKREEERZEDFHITT I REBREMN
1263F5™, EEERN (WRE) L1 RREFFREN, 9 HESEN, EFEEREE LN 1ARKR
12735 FE, SRR, EEEEREE LN I AREE2TERESE, INREETREE,
128KIBULEEFIRY 26 (R IAIBLER, M 120 KEIF R RRE T BEERIZEES I RIKH 48 KEH
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129 (M=3.99,SD = .82) MIEEEREERIREM48KE R (M=748,SD=.51) , LULFERN

A —fr

B )
87 == miEk
6 ==
&,

¥

[ zedi TE R BRI AR

1305REHFTRAB—HAR (Non-moral) MiE/RER (Moral violation) HWRABIREF (FMiHEE
131MERIIE 1A) o
132 B 1 ZRFHERNHE SREES—MRAMREECIZRARRERRTH (A) ; R

133 . BFEMEEMEEERIEE=THEETHNITS (B) .
134 iE: % p <.05,** p <.01, *** p <.001; BREYIRELRTINEIR
135 Figure 1 Selection of experiment stimuli. Moral-violation and non-moral negative emotion
136 content picture example (A); Ratings of emotion valence, arousal and moral violation level
137 (B)
138 Note: * p < .05, ** p <.01, *** p <.001; The error bars in B represent standard errors
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139222 FIAMEENEE

140 WABRERDHITEEREE. BEAXNUNEEEREE=MEENIRIIHERT
1411850, SREAWM, MABRTBRERN (—MHk: M =2.18,SD = 45, FREE: M=2.12,SD =.
14245) BEREESR, t(94)=.62, p=.535, 95% CI =[-.12 .24], TEiEEMEEE (—f%: M=6.33,
143SD = .73; SR EE: M =648, SD = .72) EEEEER, (94) =-1.02, p=.311, 95%CI =
144[-44, 14], MEBSEABERINNSENEWRE, METEEEREE (—MKk: M=3.99,SD=.
14582; R &8 M =7.48,SD = 51) tMEFHEEZERET], 1(94) =-24.92, p<.001, 95% CI = [~
1463.77,-3.211 (D& 1B) , Cohen’sd=5.09, MEZERK, Fk, X 96 HEREES M4
147184 IZE A T AL E R RMR. 96 SKYMAEF A1 96 5 5 M B4 B 72 4 it A Rl AT B et
148LA8YEE 96 A A-E A B9MEX, HESMRIXH 96 MEEXIYHIT T (hFEN, BIEABERE
149[F, XLEME-BRE R NAEXEXBRMEIN SRS 1 RME 2 ROYI%LH, HEHP 64
150-MEExY A F Think / No Think £55, 5432 MEEXMEREL, R#EHTEIARSINE,

151 23 gt

152 ALERA=ZAZWIARNEIT. = EE25A (1) BIZedE: F—XKME_KXK, BIR
1537RBEERFNFNFREY; (2) iCiZZE8: [O8. MHFMEL; (3) EREESE. —fK (FaaE
15477, Non—moral) MiERERE (B8 FEREERNS, Moral violation) , ATEAWIHAESE

15554 FER S A N EIRE /B R BRI EZ ERE,

156 24 ERAESHIERF

157 = SKBOFERPR A E-Prime 2.0 M4 H]. 2IS5IER. KERABUEICIZHRFNZETERD
158%84PHISET (Think / No Think, TNT) , HEE=1HE: FRICIZREUIZG. TNT E5UK
159&EMEIZNHME (BiERIELE?2) .

160 (1) 2IZ3RENINER. 7 TNT {ESSRIRY 24 /B (SB—KIRREERR) 530 0%h (BB-XKHm
1613REY) #MiXFHITRRISIZIRENNNLG, SRIIGFEZTREREREDN 70% 1Y 48 M)E-151RE
162 HECRVIBIZIILR, P AER 1-3 RFES)-ORBEIFHTIEIZ, BERT—ERERNE, ®
163 R NS EMYAREEN L BIREHF FIRABTSAT, FHHTIFANOLMER, BH 3R
164ARIMNARA R BT Ro
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165 (2) TNT £S5, E—RME XM RBRENIRF 2N 64 MK, MEARSHENS
166 B R BIMENIERLE, &R “Think”H] “No Think”, H¥AR5REINEFR 2,
167HRIAFEEZSHEEMENIBRNANSE5AT;, SMESLEDERNZME, WXWEE
168EHHIFIEAR, AEIUEXRBKNEEHENTIRZH; B 2 MIMEABRLFHF2UERS
169 E, WXIIZGHREIZ. MESEEFHTYENNERERS—RALBEBRERHE—.
1703238 274 512 MR, /\MSRIEFHTO51E 8 MR, BTMIFREE 8K,

171 (3) EIZNE, 7 INT EFSF/NIH2ZfE, BELREIZESWKIRHTHEEXIZ
172180 b, XREMWE, HRARERELCEXMIEENER, HReIseErhiFdt Ok ER
173RABMAT, ERIVERIEF, FHNEHE “TEESATIL? 7 , FERRHEEFTEME
1748808 PEAE AR, TMERB=MEAERITRHN “0-17it5, BOEEMRITST
175 EmMiIRE, REARIAER T RBNZRASHNAT, H—BIEMHbiEEEERrIEIRN,
17671315, BWAH 053,

177 (4) EtSERAESSERNE, F_REE RICIZIILN TNT E55 208, UKk TNTE
1785 MEEMEIIZNE ZERIEIREEIF, HNTIMAT —EEMESAE. FEMRNES, ®id
1795 T 51212 kR A FE XA “BIRIEL” f£55 (Reading the Mood in the Eyes Test, RME) **,
180ES NI RIBIZEEERAR, XIEANERN BRI ERDHS%E. FERNES, Wit
181iR5Em T —EERUNNMEAN DB UK FHITNE, EXRABT SR BEER (The self-
182Esteem Scale, SES) . KAS-4FFf[EA)#% (State-Trait Anxiety Inventory, STAI) . IEf4ftE
18315 % & & ( Positive And Negative Affect Schedule , PANAS) U KR AR NIESTE &
184 (Interpersonal Reactivity Index, IRI) o [F)R /R & 8¢5 4% 172 X L2 (8] FR AT (8] K B8 Z A Fr
1853#i2IzsE TNT S FHARE, ME—ERE LRMEILNER,

E—X E_X

IDIZERERIIER T /E'I‘ZRHWII_%W TNTES Qizns \

o
(O#8)
/
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186 2 B2
187 Figure 2 Memory experiment procedure
188 25 RS

189  ZAEAAER SPSS 20.0 I HITHIE D . B EMREINGPHINREEICERNER, FEE
190 = MFRENRIIFDHITHEDEEENE, HRIBTOKRLRES T FE THRIZERE
IR RKA=ZRAREENENFEDN, LUSIZEE (BESMEHE) ( i212idE (F—X5%=
192X) MEREESE (—RE5ERER) A=ZTMERANBEE, UNFIREELAFRGEITERN
193MIZEREEZEFNREEHT P 222 NEENELED, ER=ZITEREEFEEE
194N ERMUNREER, AUREFREZNFAHTHERL . IREFEDHH 0, L
19587 t 1230/ Cohen’s d &, PFREASERNI p(E, BAFTEEERDREKTALK, ERHRE

196%14, MIZH Greenhouse — Geisser 5 #{THIE

1973  ERRER

1983.1.1 EHEEE

199 XABRKRMIERL (Kendall's W Test) ¥ =MEDEBIMIIITHHITEREITL. &
2007, W=.93, p<.001, EE=MTDERNWRICIZERMTDBA—E, HBITORERFER
201389RIE, BEBR = DD EB TN FHEFARLIRENERJITH-TNBIED . 18
202=MRIITFHENFAEICIZRENET B, EREESERIMET, WIRTE Think /No Think £53
203 AFRFHRICICERNTITERE, WRIERITEROR 1 k.

204 ® 1 ZPMERFRAFE G TEIZEHENER TS (M + SD)
205 Table 1 Descriptive statistics of recall accuracy under different conditions of three factors
Think / No Think E£—K EZX
£5 —RRatE ERERE —RRatE ERER
B 75+ .18 67 .24 87 +.15 91+.11
[o]48 .79 £.15 .73 £.19 .96 + .07 91+.10
N .73 £.16 .64+ .23 89 +.16 .84+ .17
28
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207 MREAEEEEERSICIZEFARNEMLE, #—PERBEREEANBTSER. ici2E
208 AR Z BN =ARBEEA TEMIZIZBRNRT, Ak, AREEHEFLM=MIRILITHEXT
209t%INICIZER T DM FINERE, REBIZIZEEPHERBZAENNEHZGIINRERLKEE
210ItEMEEEANRLZE, FLUZIZEE (EESIE) ( 121280E (F—XK5%-X) MiE
QIIREEESE (—R5ERERE) A=TEHANBEE, #HIT 222 NEENEHEH.
Q12458 KM, BIZXEBENTHNEZE (F(1,27) = 1248, p=.001, n; = .32) , EREBLAFRMAEN
213EEHEHTEIZEHRE (M=.47,SD=.10) BESTINHEIZMHF (M=-24,SD=.10) , REAT
214 MAREBITICIZ# T Esh IR BIZNEBSEREBRSENERNUKRRZEERAFTEE, ps
215> .15, MWEREES—KHMERNBAREIZIZIRIET 8 THERE S 50518 5 #THRAM,
216 FEREENAS, FTRICIZHEINREKTE, WiANEREIETINEES: £—XE
217HEERR ((27) = 2.22, p=.035, 95% B 15X 8] CI = [-.18,-.01]; 5 KFIKEN t(27) =2.376, p=.
218025, 95% CI = [-12,-.01], F—RHEEANS, HRNEKGTERFIEZSTNHESD,
219t(27) =2.45, p=.021, 95% CI =[-.13,-01], ME—K_ESEEEER, t(27)=131, p=.
220202, 95% CI =[-.14,.03], LA TR EIE K ARSI 492 R E B LK ENEIZ ERZEIR
221[E#815 D SMHERONE K EHITAKD T, BREIMSRTICIZRIVGINEE, mins
22213 9 BURR NI IZ IR 58

223 B, HWRIEPHNERIKNEEEFOESFH THILE#TIN, HRMT—
224 MBS IZTEFR BN RV M oI BNz, 9N 3A FRiRy, EREIZIZIREXET [EF12
2255 B REEAMNE N BAZHET, BONKENERESS 0 LLEHITREAR TIRE, ER
226 RM, NE_XRIRMN—MAMABTHERELSE 0BEENER, t(27)=-2.96, p=.
227006, 95% CI=[.03,.16], Cohen’sd=.56, Bl—MRHMNBNEIZEHEZES TEL, FE
228F TR —RRAMEA B BICIZIRBUEERML ; /S, MRIRPRIEEINEINEMIHIEDERF
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Abstract

The processing of negative emotion memory is a key factor influencing human mental health and
the ability to manipulate negative emotion memory is crucial for mental health. It is beneficial for
individuals to be highly motivated to successfully forget an unpleasant experience. However, people
with post-traumatic stress disorder (PTSD) often show an imbalance in voluntary memory
manipulation. They are unable to regulate memories of emotions and are exposed to negative
emotions for a longer time, which over time will lead to greater damage to both physical and mental
health. Witnessing moral violation may induce negative emotions in real life, but it is still unknown if
when faced with memories of negative emotions associated with moral violation content, whether the
process of suppression and recall manipulation would be different for non-moral content. A previous

study found that overnight sleep could weaken the effect of suppression on memory.

In the present study, we first selected 120 pictures and recruited participants to rate their
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emotional arousal, valence, and morality on a 9-point scale in an online survey. After selecting and
matching negative emotional stimuli with similar emotional arousal and valence and distinguishable
morality (non-moral vs. moral-violation) in the online ratings, 28 participants were required to
remember the stimuli paired with the cue objects after two days’ training (overnight sleep vs. newly
acquired condition) and then they had a think/no-think task (TNT) (recall vs. suppression vs. baseline)
to intuitively suppress and recall these pairs. After the TNT task, a recall test was conducted to record
vocal memory performance, which was scored by three scorers. The scorer reliability was measured,
and showed high quality. We determined the recall score by computing the difference between recall
accuracy and baseline accuracy, and found the suppression score to be the difference between
suppression accuracy and baseline accuracy. Then a 2x2x2 repeated measures ANOVA with within-
subject factors of training time, cue manipulation, and morality was performed. The results of the
repeated measures ANOVA and the paired t-test analyses showed that memory could be adjusted
through conscious cue manipulation, and negative memory with different moral content had
significantly different manipulation effects. Specifically, in the newly acquired condition, the recall
score in non-moral memory was significantly higher than both zero and the recall score in moral
violation, while the suppression score in moral violation memory was both significantly lower than
zero and marginally lower than the suppression score in non-moral pairs. Additionally, compared with
the newly acquired condition, both the memory enhanced effect in the non-moral pairs and the

memory forgotten effect in the moral violation memory pairs faded in the overnight sleep condition.

Our findings revealed that both the retrieval of non-moral content and the suppression of moral
violation content in negative emotion memories were significant when newly acquired; and overnight
sleep could eliminate the influences of retrieval and suppression manipulation. These results manifest
the effects of morality on negative emotion memory which can be weakened by overnight sleep
consolidation. The present study extends our understanding of how moral emotional memories are

stored, retrieved, and repressed after sleep.
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