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Abstract 

Bac kgr ound: While cogniti v e r eappraisal r e pr esents a pr omising emotion r e gulation str ate gy in re gulating basic emotions, little ex- 
perimental resear c h has inv estigated its efficacy in r educing self-conscious emotions such as shame and guilt. 

Objectiv e: The pr esent study aimed to inv estigate the effecti v eness of detached r eappraisal and positi v e r eappraisal in r egulating 
feelings of shame and guilt, and also compared the effecti v eness of these tw o str ate gies using behavior al and ev ent-r elated potentials. 

Method: Thirty-nine participants grouped either in positi v e r eappr aisal or detac hed reappr aisal condition w ere informed to ad vise 
the decider to perform a dot-estimation task. Participants were also informed that the payment of the decider would be reduced if 
he/she adopted the wrong advice provided by them. 

Result: The behavioral results demonstrated that both regulation strategies reduced shame and guilt when compared to the obser- 
v ation sta ge. We also observ ed a phenomenon (a bsent during the r egulation of shame) wher e r egulating guilt r esulted in a higher 
parietal P3 amplitude, a component related to negati v e experiences, compar ed to the observ ation phase in the detached r eappraisal 
group. 

Conclusion: The results demonstrated that both regulation strategies were able to regulate self-conscious emotions (shame, guilt) 
effecti v el y. The findings of this study enhance our understanding of the neurophysiological effects of different regulation strategies 
on self-conscious emotions. 

Ke yw ords: self-conscious emotions; shame; guilt; reappraisal; emotion regulation 
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Introduction 

Shame and guilt are two common negative self-conscious emo- 
tions that are influenced b y ho w individuals inter pr et and as- 
sess their successes and failures based on the attribution theory 
(Sznycer, 2019 ). These emotions are advanced emotions, which are 
crucial in sha ping mor al judgment, social behavior, and subjective 
well-being (Tangney et al., 2007 ). Prior r esearc h indicates that feel- 
ings of shame and guilt have a strong correlation with psycho- 
logical symptoms, including depression, anxiety, and e v en self- 
harm beha viors , and these two self-conscious emotions should 

be considered possible targets for therapeutic or preventive in- 
terventions for adolescents with high levels of de pressi ve symp- 
toms (Bastian et al., 2011 ; Cândea and Szentagotai-T ̆atar, 2018 ; 
Gambin and Sharp , 2018 ; W illiamson et al. , 2020 ). Ho w e v er, de- 
spite the correlation between self-conscious emotions and men- 
tal health, these emotions have not received the same level of at- 
tention as basic emotions . T her efor e, it is imper ativ e to inv esti- 
gate effective strategies for regulating feelings of shame and guilt 
to enhance individuals’ mental well-being and provide clinical 
support. 

Shame is considered a profound self-criticism of the entire self,
potentiall y r esulting in se v er e self-blame , and a voidance of failure 
Recei v ed: 5 April 2024; Revised: 13 September 2024; Accepted: 26 September 2024 
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nd its outcomes, while guilt is seen as a self-criticism of one’s
pecific behavior, promoting individuals to make amends (Leach,
017 ). Conceptually, both emotions involve self-processing, self- 
ontrol, and theory of mind, which means shame and guilt are
ore intricate than basic emotions (Gilead et al., 2016 ). Addition-

ll y, shame involv es a compr ehensiv e e v aluation, leading to a
ore intense and pervasive feeling, whereas guilt relates to a spe-

ific part of oneself and results in a temporary, limited feeling
ssociated with a particular action (Orth et al., 2010 ; Dempsey,
017 ). From a neurophysiological perspective, both shame and 

uilt involv e self-r efer ential pr ocessing and this process often
licits larger amplitudes in a frontal P2 component (Chen et al.,
011 ). Ho w e v er, shame pr ovokes a str onger P2 r esponse in the
r ontal ar ea compar ed to guilt, as shame is mor e closel y associ-
ted with self-r efer ential pr ocessing than guilt (Zhu and Wu et
l., 2017 ). In addition, self-r efer ential pr ocessing and negativ e ma-
erials are also associated with the P3 component due to their
igher social/ada ptiv e significance , and individuals ma y need to
llocate ad ditional cogniti v e r esources to e v aluate these materi-
ls (Tacikowski and Nowic ka, 2010 ). Pr e vious study demonstr ated
hat shame and guilt elicit a larger P3 response than happi-
ess in individuals, as feelings of shame and guilt may result in
School of Medicine/West China Hospital (WCSM/WCH) of Sichuan Uni v ersity. 
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otential negative consequences such as retaliation and criticism
rom others (Zhu and Feng et al., 2019 ). 

Se v er al par adigms hav e been de v eloped to elicit feelings of
hame and guilt. Since shame and guilt experiences typically arise
n interpersonal interactions, our primary focus is on an interper-
onal decision-making task based on a dot estimation task (Zhu
nd Feng et al., 2019 ; Zhu and Wu et al., 2017 ). In this task, par-
icipants were required to assist a confederate in correctly identi-
ying the number of white dots that have changed position. Due
o having additional time to observe the dots, participants were

or e likel y to pr ovide the corr ect r esponse than the confeder-
te . T hey were also informed that the payment of the confed-
rate would be varied according to the correctness rate of the
ask, while their payment would be constant. As a result, the
articipants would feel a sense of inadequacy when the confed-
r ate r ejected their wr ong advice, whic h meant the confeder ate
utperformed them in less time, leading to a shameful experi-
nce. Ad ditionally, the y would feel guilt if their suggestions re-
ulted in the confederate giving an incorrect response and losing
oney. 
Prior studies have demonstrated that emotion regulation is

rucial for maintaining psychological well-being (Aldao et al.,
010 ). Among w ell-resear ched strategies, cognitive reappraisal,
hic h involv es r econstructing the emotion-eliciting situation dif-

er entl y (John and Gross, 2004 ), is consider ed particularl y ada p-
iv e and highl y effectiv e in r egulating negativ e emotions (Tr oy et
l., 2013 ). Specificall y, cognitiv e r ea ppr aisal can be implemented
hr ough se v er al specific str ategies that v ary in how individuals
 einter pr et the target situation. Two commonly researched strate-
ies include detached reappraisal and positive reappraisal, both of
hic h hav e demonstr ated effectiv eness in down-r egulating neg-
tiv e emotions (Kr oss et al. , 2005 ; Krishnamoorthy et al. , 2020 ).
etac hed r ea ppr aisal r efers to detac hing or distancing oneself

rom an emotional event in a non-involved observer perspective
e.g. vie wing a negativ e situation as unr elated to personal mat-
ers), while positive reappraisal involves positively reinterpreting
n emotional situation such as viewing a negative situation with
 positive attitude by focusing on the benefits of the situation (Sh-
ota and Le v enson, 2012 ). In other w or ds, detac hed r ea ppr aisal fo-
uses on decreasing the relevance of the situation to the individ-
al, and positiv e r ea ppr aisal focuses on shifting perspectiv es to
iew the situation positively. 

Pr e vious studies suggested that detached reappraisal has the
ffect of globally reducing emotional responding no matter
hether negative or positive emotions, while positiv e r ea ppr aisal
 egulates negativ e emotions mainl y by pr eserving and augment-
ng positive emotions (Shiota and Levenson, 2012 ; McRae et al.,
012 ). Apart from the difference in how they work, there were
 esearc hers found that the regulation effect of detached reap-
r aisal occurr ed earlier than that of positiv e r ea ppr aisal with no
ignificant differences in effectiveness (Qi et al., 2017 ). Researchers
lso discov er ed that when r egulating negativ e emotions, juv eniles
ages 10–15) had a higher success rate with the detached reap-
r aisal tec hnique compar ed to positiv e r ea ppr aisal, with no signif-

cant difference in effectiveness . Con versely, for youths (ages 17–
8), positiv e r ea ppr aisal was found to be mor e effectiv e than de-
ac hed r ea ppr aisal, with no significant differ ence in success r ate
etw een the tw o strategies (Yu et al., 2021 ). These results indicate
hat detached reappraisal may be more readily applied than posi-
iv e r ea ppr aisal. Ho w e v er, it r emains inconclusiv e if ther e is a dis-
ernible difference in their effectiveness. 

The pr e viousl y mentioned findings primaril y addr essed basic
egative emotions, with less emphasis on strategies for regu-
ating feelings of shame and guilt. These two emotions r equir e
or e complex psyc hological pr ocesses and enga ge neur al sub-

trates associated with self-processing, self-control, and theory
f mind, as compared to basic emotions (Gilead et al., 2016 ; Zhu
t al., 2019 ). Only a few studies explored the effect of cognitive
 ea ppr aisal on shame and guilt, for example, Krishnamoorthy and
is college found that positive reappraisal regulated shame effec-
iv el y among high shame-prone participants (Krishnamoorthy et
l., 2020 ), while Cândea and her college suggested that detached
 ea ppr aisal was not as effective in regulating shame as it is in
egulating basic emotions (Cândea and Szentagotai-T ̆atar, 2020 ).
her efor e, the first aim of this study is to investigate whether de-
ac hed r ea ppr aisal and positiv e r ea ppr aisal r emain effectiv e when
egulating shame and guilt. Considering the differences between
etac hed r ea ppr aisal and positiv e r ea ppr aisal mentioned befor e,
e also further examined whether there will be a difference in

heir effectiveness. 
In summary, negative self-conscious emotions such as shame

nd guilt de v elop ov er a person’s life and can lead to psychologi-
al distress including depression and anxiety (Bastian et al., 2011 ;
ândea and Szentagotai-T ̆atar, 2018 ; Gambin and Sharp, 2018 ;
illiamson et al., 2020 ). Ther efor e, understanding how to regulate

hese emotions is crucial for personal well-being and harmonious
ocial relationships . T his study used a decision-making task to
licit shame and guilt during social inter actions, whic h excluded
nr elated psyc hological pr ocesses suc h as ima gination and r ecall.

n addition to self-report data, we also utilized e v ent-r elated po-
entials (ERPs) to more accurately assess the efficacy of the two
trategies due to their notable benefits in examining the temporal
ynamics of emotional changes and their objective nature . T his
tudy may enhance our understanding of self-conscious emotions
nd effective strategies for regulating them. 

ethod 

articipants 

his study used a mixed design to examine variations in the reg-
latory effects of various emotion regulation strategies. Repeated
easures ANOVA was utilized, with sample size determined us-

ng G-po w er softw are based on a medium effect size of f = 0.25,
= 0.05, and po w er of 0.8, resulting in a sample size of 20 par-

icipants per group. In total, 42 healthy college students (7 males
nd 35 females) participated in the experiment for payment. All
articipants provided written consent according to the Declara-
ion of Helsinki and reported no history of psyc hiatric, neur o-
ogical, or cognitive diseases. Two female participants were ex-
luded because they did not complete the experiment for per-
onal reasons, and one female participant was excluded since ar-
ifacts were > 30%. The final sample consisted of 39 participants
 M age = 19.38, SD = 1.48) who were randomly assigned to either
he detac hed r ea ppr aisal gr oup or the positiv e r ea ppr aisal gr oup.
The first participant was r andoml y assigned to one of the two
roups, and then the next participant of the same sex/gender was
ssigned to the other group. The remaining participants were as-
igned following the same guideline to ensure random allocation
o differ ent gr oups while maintaining a balanced r epr esentation
f gender between the two groups .) T here were 18 individuals in
he detac hed r ea ppr aisal gr oup and 21 individuals in the posi-
iv e r ea ppr aisal gr oup. One male and one female student, who
er e str angers to the participants, wer e r ecruited as confeder-
tes . T he study was a ppr ov ed by the ethical committee of the host
niversity. 
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Table 1: Affective words following different outcome. 

Outcomes 

Roles Conditions Advice Decision Affecti v e words Number of trials 

Decider wrong wrong sadness or anger 30 
wrong right happiness or pride 
right right happiness or pride 
right wrong sadness or shame 

Advisor guilt wrong wrong guilt or shame 50 
shame wrong right guilt or shame 50 
happiness right right happiness or pride 50 
uncertainty right wrong happiness or pride 10 
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Procedure 

On arrival, participants met a same-sex confederate and were told 

that they would play an advice-decision game with the confed- 
erate in separate rooms . T hey were expected to alternate roles 
in a dot-estimation task, with one individual serving as the advi- 
sor providing guidance (who had more time to observe the dots),
while the other made the final decisions to determine whether the 
number of dots presented was above or below 20. It was stated 

that the compensation for advisors remained consistent regard- 
less of advice accur acy, wher eas the decider r eceiv ed 0.5 yuan for 
correct decisions and was penalized 0.5 yuan for incorrect deci- 
sions. Research has shown that participants may experience feel- 
ings of shame when their incorrect advice is rejected by a con- 
federate, as it implies that the confederate outperformed them.
Conv ersel y, participants may feel guilty when their incorrect ad- 
vice leads to financial loss for a confederate (Zhu and Feng et al.,
2019 ). 

P articipants serv ed as decision-makers for 30 trials initiall y,
with the accuracy of their decisions determined by established 

rules: If they follo w ed the advice of the advisor, their likeli- 
hood of making a correct decision was 80%; if not, the like- 
lihood was 20%. This manipulation underscored the role of 
the advisor and suggested that the advisor’s task was not 
ov erl y c hallenging, potentiall y intensifying feelings of guilt and 

shame for participants when they later assumed the role of the 
advisor. 

Then participants were randomly assigned to a detached reap- 
pr aisal gr oup or positiv e r ea ppr aisal gr oup and acted as the advi- 
sor for 320 trials (160 trials in the observation phase at first and 

then 160 trials in the regulation phase). During each trial, the advi- 
sor r eceiv ed instruction on how to cope with their emotions first.
In the observation phase, the instruction was “When your part- 
ner’s feedback results appear, take a moment to thoughtfully ex- 
perience the emotions that may arise from the current feedback 
situation and allow yourself to process them naturally.” In the reg- 
ulation phase, the participants in the detached group received 

instructions “When your partner’s feedback results appear, take 
a detached and objective approach when reviewing the current 
feedback and try to minimize the emotional impact it may have 
on you,” while the participants in the positive group received in- 
structions of “When your partner’s feedbac k r esults a ppear, take a 
positiv e vie w of the curr ent feedbac k, envision the beneficial out- 
comes of this feedback, and try to minimize the emotional impact 
it may have on you.”

Next participants viewed a picture of 20 random dots for 1.5 s 
(the decider saw the same picture for only 0.75 s), advised whether 
ther e wer e mor e or fe w er than 20 dots within 2 s, and w aited for
he decider’s decision on whether to take the advice within 3 s.
ext, participants saw the outcomes of the advice and decision

the decider saw the results at the same time). Finally, two affec-
ive w or ds emerged accor ding to the outcome (Table 1 ) and the
articipants chose the w or d that precisely described their emo-
ion at that time and rated the intensity (Fig. 1 ) or chose nei-
her of the two words if both words failed to match their cur-
 ent emotions. Differ ent conditions wer e pr esented in a pseudo-
andom order, ensuring the trials of the same condition did not
 ppear consecutiv el y mor e than twice . T he left and right posi-
ions of affective w or ds w ere counterbalanced. At the end of each
hase, participants were required to indicate their adherence to 

nstructions, the success degree in using strategies (observe, de- 
ac hed r ea ppr aisal, or positiv e r ea ppr aisal), and the subjectiv e
e v el of effort exerted in using strategies on a nine-point Likert
cale. 

lectroencephalographic recording and analysis 

EG signals were obtained from the scalp using an ANT EEG de-
ice with 64 standard Ag/AgCI electr odes, of whic h the ground
lectrode was GRN and the online r efer ence electr ode was CPz
bandpass 0.01–100 Hz, sampling rate 1000 Hz). The impedances 
ere set at ≤5 k � for all a ppar atuses . T he data from the left

M1) and right (M2) mastoids were also recorded during the
xperiment. During the offline data processing, the EEG was 
 e-r efer enced to the av er a ge activities of the left and right
astoids. 
EEG data wer e pr ocessed offline using EEGLAB2020 (Delorme 

nd Makeig, 2004 ). EEG data were filtered with a 0.1-Hz high-pass
lter and a 40-Hz low-pass filter first. The data were segmented

nto epochs with a time window from −200 to 3000 ms. Baseline
orrection was performed by subtracting the mean of the 200 ms
efor e ima ge onset. Trials with a lar ge drift wer e manuall y r e-
oved, and trials contaminated by eye movement or eyeblinks 
er e corr ected using an independent component analysis algo- 

ithm. 
We analyzed the ERP data during the outcome of the decision

tage (marked with a red frame in Fig. 1 ). The main EEG compo-
ents of the r esearc h ar e P2 and P3. T he a v er a ge amplitude was
sed to measure the P2 component (in the time window of 185–
35 ms , a v er a ged with electr odes FCz, FC1, FC2, Cz, C1, C2), and
he P3 component (in the time window of 260–290 ms , a v er a ged
ith electrodes Pz, P1, P2, P3, P4, POz, PO3, and PO4). The time
indows and electrode sites for these ERP components were cho-

en based on pr e vious studies (Zhu and Wu et al ., 2017 ; Na et al.,
019 ; Sánchez-García et al., 2021 ) and visual inspection of the ERP
a veforms . 
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Figure 1: ( A ) The pr ocedur e of whole experiment. ( B ) Timeline of the experimental pr ocedur e (take the detached group as an example). 
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esult 
anipulation c hec k 

her e wer e no significant differ ences in gender, a ge, anxiety, de-
r ession, and str ategy use tendency among the different groups
 P > 0.05), as shown in Fig. 2 a. We then analyzed the choice of
motional w or ds during the observ ation sta ge to test whether the
nduction of emotion was successful. The findings indicated that,
ithin the shame scenario, participants tended to opt for shame

ver guilt and no selection ( F (2,76) = 111.275, P < 0.001, ɧ p 2 = 0.745),
articipants tended to choose guilt over shame and no selection

n the guilt scenario ( F (2,78) = 132.165, P < 0.001, ɧ p 2 = 0.777), and
articipants tended to choose happy over pride and no selection

n the happiness scenario ( F (2,76) = 338.256, P < 0.001, ɧ p 2 = 0.899),
s shown in Fig. 2 b. T hus , the results of the choice of emotional
 or ds during the observation stage sho w ed that the emotion in-
uction pr ocedur e used in the present study was effective in in-
ucing corresponding shame, guilt, and happiness. 

We then examined the self-reported data regarding adherence
o instructions, success in strategy implementation, and the le v el
f effort put into implementing strategies among both detached
nd positive groups . T he results indicated that the ratings of the
dherence to instructions and the success degree in using strate-
ies wer e significantl y higher than the middle point, which means
hat all the participants learned and performed strategies as ex-
ected ( P < 0.05). The results indicated that there were not any
tatistically significant differences across all three dimensions be-
ween the two groups ( P > 0.05). 

elf-report emotional r a tings 

 2 (gr oup: detac hed vs positiv e) × 2 (phase: observation and reg-
lation) × 3 (emotion: shame, guilt, and happiness) repeated mea-
ures ANOVA was conducted. There was a significant main effect
f phase ( F (1,37) = 72.747, P < 0.001, ɧ p 2 = 0.663), and the post hoc re-
ults sho w ed that the emotional r atings in the observ ation phase
er e significantl y higher than in the regulation phase ( P < 0.001).
here was a significant main effect of emotion ( F (1,37) = 5.074,
 = 0.03, ɧ p 2 = 0.121), and the post hoc results sho w ed that the
motional ratings of guilt were higher than the ratings of shame
 P = 0.013). 

There was a significant three-way interaction ( F (1,37) = 13.439,
 = 0.001, ɧ p 2 = 0.266). Simple effect analysis found that there
as not a significant difference in the ratings during the ob-

ervation phase for three emotions between the two groups
 P > 0.05). We also found that both detac hed r ea ppr aisal and
ositiv e r ea ppr aisal significantl y r educed shame and guilt acr oss
hases, which indicated that these two strategies can effectiv el y
egulate shame and guilt. By contrast, only detached reappraisal
ad a significant impact on r educing ha ppiness le v els thr oughout
he phases ( P < 0.001), while the intensity ratings of happiness did
ot differ significantly in the positive reappraisal group (Fig. 3 ). 

EG results 

2: A 2 (group: detached vs positive) × 2 (phase: observation and
egulation) × 3 (emotion: shame, guilt, and happiness) repeated

easur es ANOVA r e v ealed no significant main or interaction ef-
ects. 

P3: A 2 (group: detached vs positive) × 2 (phase: observation
nd regulation) × 3 (emotion: shame, guilt, and happiness) re-
eated measures ANOVA revealed that there was a significant
hr ee-way inter action ( F (1,37) = 6.409, P = 0.016, ɧ p 2 = 0.148). Simple
ffect analysis found that there was no significant difference in
he amplitudes of the P3 component during the observation phase
or three emotions between the two groups ( P > 0.05). Besides,
hen the emotion was shame, the mean amplitude of P3 was not



The regulation of self-conscious emotions and ERP | 5 

Figure 2: ( A ) Anxiety, depression, and strategy use tendency among the different groups, BDI = Beck’s Depression Inventory, TAI = Trait Anxiety 
Inventory, SAI = State Anxiety Inventory. ( B ) The choice of emotional w or ds during the observation stage, Bar = SE, ∗∗∗P < 0.001 

Figur e 3: T he r esults of the self-r eported emotional intensity of shame, guilt, and ha ppiness in differ ent gr oups, Bar = SE, ∗∗∗P < 0.001, ns = no 
significance. 
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significantl y differ ent fr om the observ ation phase to the regula- 
tion phase in the detached reappraisal group ( P = 0.231) and in the 
positiv e r ea ppr aisal gr oup ( P = 0.092). By contr ast, when the emo- 
tion was guilt, the mean amplitude of P3 in the observation phase 
w as significantly lo w er than in the regulation phase in the de- 
tac hed gr oup ( P = 0.034) but not in the positive reappraisal group 

( P = 0.249). When the emotion was happiness, the mean ampli- 
tude of P3 was not significantly different from the observation 

phase to the regulation phase in the detached reappraisal group 

( P = 0.145) and in the positive reappraisal group ( P = 0.683), as 
shown in Fig. 4 . 
iscussion 

hame and guilt are two crucial self-conscious emotions that may
ead to psychological distress including depression and anxiety 
Bastian et al., 2011 ; Cândea and Szentagotai-T ̆atar, 2018 ; Gam-
in and Sharp , 2018 ; W illiamson et al., 2020 ). Effective strategies
or managing these emotions are essential for promoting mental 
ell-being and providing clinical support. Howe v er, ther e has been

ittle experimental r esearc h inv estigating its efficacy in r educing
elf-conscious emotions such as shame and guilt. The current 
tudy examined the impact of detached reappraisal and positive 
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Figur e 4: Grand-a verage P3 and the topographical distribution of wave P3 (Pz, P1, P2, P3, P4, POz, PO3, and PO4) in ( A ) shame in the detached group; ( B ) 
shame in the detached group; ( C ) guilt in the detached group; ( D ) guilt in the positive group; ( E ) happiness in the detached group; and ( F ) happiness in 
the positive group. 
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r ea ppr aisal on feelings of shame and guilt within the context of 
inter personal inter actions. Additionall y, it inv estigated how ERPs 
can be used to assess cognitiv e involv ement during the regulation 

of these emotions. 
T he beha vior al r esults sho w ed that both detached and posi- 

tiv e r ea ppr aisal could effectiv el y r egulate shame and guilt, as sug- 
gested by Hypothesis 1. This discovery has confirmed that both 

detached and positive reappraisal are effective strategies when 

dealing with self-conscious emotions such as guilt and shame.
Ho w e v er, we did not find that detached reappraisal and positive 
r ea ppr aisal tec hniques had v arying effects on differ ent types of 
emotions . T his ma y be because shame and guilt ar e commonl y 
found to coexist, as indicated by pr e vious r esearc h studies (Michl 
et al., 2014 ; Wagner et al., 2011 ). We observed a distinction be- 
tween these two strategies specifically in terms of regulating hap- 
piness, as detac hed r ea ppr aisal demonstr ated a significant ca pac- 
ity for down-regulating happiness while positive reappraisal did 

not yield a significant effect. This finding was consistent with the 
pr e vious study, whic h suggested that the mec hanism of detac hed 

r ea ppr aisal was to reduce emotional arousal while the mecha- 
nism of positive reappraisal was to increase emotional pleasure 
(Qi et al., 2017 ). 

At a neurophysiological level, we discovered that regulating 
guilt resulted in a higher parietal P3 amplitude in the detached 

r ea ppr aisal gr oup when compar ed to the observ ation phase, while 
we did not find the same pattern in the positiv e r ea ppr aisal gr oup.
The increased P3 amplitudes are observed during tasks that re- 
quire a higher level of attentional resources and when exposed to 
emotionall y negativ e stim uli (Zhu and Feng et al., 2019 ; Tacik owski 
and Nowicka, 2010 ; Wang et al., 2019 ). Considering that we ob- 
served no significant difference in the effort required to imple- 
ment detached reappraisal compared to positive reappraisal in 

the self-report data, this finding may be attributed to negative ex- 
periences. Guilt occurs when individuals contribute to negative 
outcomes for others, prompting them to take steps to w ar ds mak- 
ing amends such as confessing and committing to improving fu- 
ture beha vior. Shame , by contrast, arises when an individual at- 
tributes negative outcomes of their actions to their lack of ability,
which is associated with avoidance behaviors such as hiding one’s 
face, and gaze aversion (Dempsey, 2017 ; Leach, 2017 ). In other 
w or ds, guilt is often viewed as a prosocial emotion that demon- 
strates a concern for moral standards and the welfare of others,
while shame is typically linked to a desire to e v ade criticism and 

consequences from others, rather than addressing and resolving 
the issue at hand (Higgs et al., 2020 ). Detac hed r ea ppr aisal involv es 
reducing the personal significance of a situation and increasing 
the emotional distance from it. T herefore , detached reappraisal 
aligns with the action tendency of shame while contradicting the 
behavior al r esponse of guilt, potentiall y leading to less favor able 
outcomes when using detached reappraisal to regulate feelings of 
guilt. 

Regarding the results of the P2 component, a pr e vious study 
indicated that it could serve as a useful indicator for differenti- 
ating between shame and guilt because guilt involves more self- 
r efer ential pr ocessing than shame (Zhu and Feng et al., 2019 ).
Ho w e v er, we did not observe similar outcomes, and we also did 

not notice significant differences among shame, guilt, and happi- 
ness . T his ma y be partly attributed to the fact that participants 
were informed of their tasks and strategic instructions before the 
experiment, which led to a more efficient processing of informa- 
tion and potentiall y r educed involv ement. Besides, further explo- 
ration is needed to determine whether the P2 component can be 
 eliabl y used as an indicator for differentiating between feelings
f shame and guilt. 

Some limitations in this study need to be impr ov ed in future
tudies. First, although the demogr a phic v ariables wer e balanced
etween groups, the male and female participants were unbal- 
nced since pr e vious r esearc h has indicated that women are more
usceptible to negativ e stim uli than men (Yuan et al., 2009 ). It is
 ecommended that futur e studies explor e these findings by in-
luding subjects of different genders. Second, it is important to
ote that our sample was limited to college students, and future
tudies could benefit from examining these findings in individu-
ls with diverse backgrounds . T hird, this study used interpersonal
nter actions to e voke feelings of shame and guilt. although we en-
ur ed the r atings of the tar get emotion in eac h condition wer e
ignificantly higher than any other emotion, it is hard to induce
ure shame and guilt. Future research should consider exploring 
 more adaptive paradigm to elicit these emotions, thereby facili-
ating a deeper understanding of the pr ocesses involv ed in shame
nd guilt. Finally, this study only examined the impacts of various
trategies on the emotional intensity of self-consciousness. Fu- 
ure experiments could delve deeper into the effects of detached
nd positive reappraisal on behavioral outcomes associated with 

eelings of shame and guilt. 

onclusion 

his study examined the impact of detac hed r ea ppr aisal and posi-
iv e r ea ppr aisal on self-conscious emotions using ERP tec hniques.
ur findings suggest that both regulation strategies effectively re- 
uced feelings of shame and guilt in comparison to the observa-
ion sta ge. Additionall y, we observ ed that r egulating guilt r esulted
n a higher parietal P3 amplitude when compared to the obser-
ation phase only within the detached reappraisal group. These 
esults indicate that both regulatory strategies are successful in 

anaging shame and guilt, although there may be differences 
n their effectiveness between detached reappraisal and positive 
 ea ppr aisal. The findings of this study deepen our understanding
f the neurophysiological effects of different regulation strategies 
n self-conscious emotions. 
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