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The Effects of Detached Mindfulness on Cognitive Factors

and Social Anxiety: A Randomized Controlled Trial

Sang Kyoung Kim Jong-Sun Lee'

Department of Psychology, Kangwon National University, Chuncheon, Korea

This study explored the effects of detached mindfulness (DM) and the attention training technique (ATT) on cognitive fac-
tors and anxiety symptoms in individuals with social anxiety. Participants (n=61) were randomly assigned to the DM
(n=21), ATT (n=20), or control (n=20) group and received brief interventions for four days. On the fifth day, all partici-
pants completed a speech task. Multilevel linear modeling was used to examine whether the interventions produced change
over the five-day period, followed by multiple mediation analyses using slopes derived from the multilevel models. The re-
sults indicated that both the DM and ATT groups significantly increased decentering and decreased self-focused attention
(SFA) across the five days, with DM showing steeper slopes than the ATT for both variables. In contrast, anxiety symptoms
decreased to a greater extent in the ATT group. Mediation analyses indicated that DM was associated with lower social anxi-
ety only through decentering, whereas ATT was associated with lower social anxiety through both decentering and SFA, se-
quentially. These findings suggest that although DM and the ATT share decentering as a common mechanism, they may dif-
ferentially influence cognitive and affective pathways in reducing social anxiety.
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Introduction

Social anxiety involves a persistent worry about specific social sit-
uations due to fear of negative evaluation, along with difficulties
performing tasks in public and maintaining relationships (APA,
2013). Individuals with social anxiety disorder often avoid public
event and may refrain from expressing opinions or engaging in
interactions for fear of being perceived as unlikable or unintelli-

gent (Stein & Stein, 2008). Such difficulties pose challenges for
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young adults, especially in contexts such as job interviews. Al-
though the onset of social anxiety disorder typically occurs in
childhood or adolescence (Chavira & Stein, 2005) and its preva-
lence is estimated at 12.1% (Kessler et al., 2012), treatment-seeking
remains low, highlighting the need for early intervention (Stein et
al., 2005).

According to the cognitive model of social anxiety disorder,
Self-Focused Attention (SFA) is a critical factor in maintaining
symptoms (Clark & Wells, 1995; Rapee & Heimberg, 1997). SFA
refers to internally generated information, such as physical states,
thoughts, and emotions (Ingram, 1990), and is implicated in vari-
ous psychological disorders. Individuals with social anxiety tend
to excessively focus on negative self-images or physiological symp-
toms in social situations (Hackmann et al., 1998; Im et al., 2007),
which can lead to post-event rumination (Brozovich & Heimberg,
2008) and heightened anxiety (Rapee & Heimberg, 1997). Post-
event rumination occurs after anxiety-provoking social situations

(Penney & Abbott, 2014) and differs from depressive rumination
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in content (Nolen-Hoeksema, 1991). SFA perpetuates social anxi-
ety by creating a cycle of maladaptive thoughts (Gaydukevych &
Kocovski, 2012). Although distraction techniques can temporarily
reduce ruminative thinking (Fennell et al., 1987), they may func-
tion as safety behaviors that maintain symptoms (Salkovskis,
1991; Wells et al., 1995).

Decentering, defined as distancing oneself from thoughts and
emotions (Safran et al., 1990), offers a more adaptive means of ad-
dressing maladaptive SFA. Individuals with social anxiety overi-
dentify with negative self-cues, whereas decentering helps disen-
gage from such cues (Hayes-Skelton & Lee, 2018; Lebois et al.,
2015). Prior studies show that decentering reduces social anxiety
symptoms (Hayes-Skelton & Lee, 2018; Hayes—Skelton & Maran-
do-Blanck, 2019) and is negatively associated with rumination
(Fresco et al., 2007; Kaiser et al., 2015; Mori & Tanno, 2015; Nara-
gon-Gainey & DeMarree, 2017). These findings support the im-
portance of decentering within psychological interventions (Bern-
stein et al., 2015).

In the Self-Regulatory Executive Function (S-REF) model, de-
centering reduces maladaptive SFA (Wells, 2005; Mori & Tanno,
2015). Based on this model, Wells (2002) developed the Attention
Training Technique (ATT), which shifts attention from internal
thoughts to external stimuli while fostering decentering. ATT
consists of a three-stage auditory process designed to enhance at-
tentional flexibility (Wells & Papageorgiou, 1999) and has been
shown to reduce anxiety symptoms and SFA (Fergus et al., 2014;
McEvoy et al., 2017; Nassif & Wells, 2014). Given that many anxi-
ety triggers in social contexts originate externally, ATT may weak-
en internal self-focus.

As another S-REF based approach, Detached Mindfulness
(DM) involves observing internal experiences with psychological
distance and redirecting attention to external stimuli. DM reduces
self-focused attention by promoting a decentered awareness in
which internal reactions are treated as transient mental events
rather than reality, thereby weakening SFA triggered by threat
cues and improving cognitive mechanisms underlying social anx-
iety (Wells, 2005). Gkika and Wells (2015) found that DM reduced
anticipatory rumination and negative self-imagery in individuals
with social anxiety, suggesting that improvements of social anxi-

ety symptoms may occur through change in SFA.
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Although DM and ATT both aim to modify maladaptive SFA
and share decentering as a therapeutic element, their mechanisms
differ: ATT trains attentional flexibility, whereas DM cultivates
non-evaluative awareness. However, no study has directly exam-
ined both interventions with a design targeting SFA in social anxi-
ety, despite the shared theoretical background. Therefore, the
present study aimed to compare the effects of ATT and DM on
cognitive and affective outcomes. Specifically, we hypothesized
that both interventions would (1) show increased slopes of decen-
tering relative to the control group over 5 days, (2) decreased
slopes of SFA, (3) reduced post-event rumination after the fifth-
day speech task, and (4) reduced slopes of social anxiety symptoms
on the fifth day. Finally, (5) we expected both interventions to re-
duce anxiety symptoms through sequential changes in decenter-

ingand SFA.

Methods

Study Design

The study was registered in the Korea Clinical Research Informa-
tion Service (CRIS) database (no. KCT0010344). The required sam-
ple size was calculated using G*Power 3.1 (Faul et al., 2007). A priori
power analysis indicated that a minimum of 36 participants was
needed to detect a medium effect size (f=.25), with a=.05, pow-
er =.80, seven repeated measurements, and a non-sphericity cor-
rection (g) of .5 in a repeated-measures ANOVA. A single-blind
randomized controlled trial was used in our study. All of the par-
ticipants were informed during the explanation of the consent form
that they would be randomly assigned to one of the groups. Ran-
domization was performed by independent third researcher using
a random number generator in Excel, ensuring allocation conceal-

ment. The study was approved by the IRB (No. 2020-01-006-004).

Participants and Procedures

A total of 87 participants were recruited between June and No-
vember 2020 via campus bulletin boards and online platforms in
Chuncheon, Korea (Figure 1). Inclusion criteria were ages 19-39
and a Social Avoidance and Distress Scale (SADS) score of 64 or
higher. Individuals with neuropsychiatric disorders, current psy-

chiatric medication use, or ongoing psychotherapy were excluded.
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Figure 1. Consort flow diagram.
Scale.

Of the 87, 68 met eligibility criteria, and 61 were included in the fi-
nal analysis after excluding 7 for incomplete or insincere respons-
es. Participants provided written informed consent and were ran-
domly assigned to DM (n=21), ATT (n=20), or Control (n=20).
The five-day online program by Zoom consisted of baseline as-
sessment and intervention on day 1, daily training or assessments
on days 2-4, and an oral presentation with assessments on day
5-1. On day 5-2, participants again practiced the interventions

and completed the final assessments.

Baseline Measures

SADS

The SADS assesses stress, anxiety, and avoidance in social situa-
tions where unpleasant feelings are expected (Watson & Friend,

1969), validated by Lee and Choi (1997). Higher scores indicate

https://doi.org/10.15842/kjcp.2026.45.1.003

DM = Detached mindfulness; ATT = Attention Training Technique; SADS = The Social Avoidance and Distress

greater social anxiety and avoidance, with a severity range of 64—

81. Internal consistency in this study was .94.

Social Phobia Scale (SPS)

The SPS (Mattick & Clarke, 1998), adapted by Kim (2001), mea-
sures fear of performing in front of others or being the focus of at-
tention. Items use a 5-point Likert scale (0-4), with a total score

range from 0 to 80. Internal consistency in this study was .93.

Center for Epidemiological Studies Depression Scale (CES—D)

The CES-D measures depressive symptoms (Radloff, 1977), vali-
dated in Korean by Jeon et al. (2001). It consists of 20 items (17
negative, 3 positive), scored 0-60, with positive items reverse-cod-

ed. Internal consistency in this study was .91.
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Outcome Measures

Experience Questionnaire (EQ)

The EQ (Fresco et al., 2007), validated in Korean by Kim et al.
(2010), assesses decentering via 11 items on a 5-point scale. Higher

scores reflect greater decentering. Internal consistency was .92.

SFA

The SFA (Bogels et al., 1996), validated by Kim et al. (2018), con-
sists of 11 items across two subscales: SFA-awareness (6 items) and
SFA-performance (5 items), rated from 0 to 4. Higher scores indi-
cate greater internal attention during social tasks. Internal consis-

tency was .92.

Post—Event Rumination Scale (PERS)
The PERS (Edward et al., 2003), validated by Im et al. (2007), as-
sesses post-event rumination using 15 negative and 9 positive

items. Internal consistency was .95 (negative) and .93 (positive).

Personal Report of Confidence as a Speaker (PRCS)
Originally developed by Paul (1966), the PRCS was modified in
Korean to a 5-point scale (Cho et al., 1999). Higher scores indicate

higher speech anxiety. Internal consistency in this study was .94.

State Anxiety Rating Scale (SAR)
The SAR (Rapee & Abbott, 2007) includes 10 items assessing state
anxiety before and after the speech task, rated from 0 to 4. Internal

consistency in this study was .94.

DM

In the DM technique, participants were given instructions to ob-
serve mental images in their minds without actively engaging
them. Concurrently, six stimulus words, which had been validated
in a previous study (Jang & Lee, 2020), were used, and presented at
30-second intervals. The instruction script used in the study was

adapted from earlier research (Gkika & Wells, 2015; Wells, 2005).

ATT

The ATT intervention mainly involved attention shifting, which
was the first of three stages suggested in the original design by
Wells (2005). Participants were instructed to identify and shift
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their attention correspondence with audio stimulus, which gradu-
ally became more complex toward the second half of the session to

increase the intervention intensity.

Statistical Analysis

To examine within-person change and between-group differenc-
es, we estimated linear mixed-effects models (LMMs) for EQ, SFA,
and PRCS using R 4.3.2. Prior to analysis, variable distributions,
missingness, and outliers were inspected. The final sample con-
sisted of 61 participants assessed across seven time points. Models
were fit with the Ime4 package, with time coded from 0 (baseline)
to 6 (post-speech) and group specified as a three-level categorical
predictor (DM, ATT, Control). Random intercepts and slopes
were included to allow individual variability in initial status and

rates of change. The Level-1 model was:
Y,j = ﬁ0i+[3nTimeij+s,~j

Y; represents the repeated outcome for individual 7 at time j; By, is
the person-specific intercept; f; is the person-specific linear slope,
and g is the residual. At Level-2, between-person differences were
modeled using groups and a centered CES-D covariate, given its
established association with social anxiety. The Level-2 equations

were:

ﬁo,‘ = ygo+y01CES—Di+y02Group,-+u0i
Bii = po+yiGroup+us;

Thus, combining Level-1 and Level-2 yields the integrated model

as follow:

Y,j = yoo+)/o1(CES—Di)+)/oz (Group,-)+y10(Time,-]-)+y12(Gr0up,- X Time,',-)+

u01+u11(Timeij)+£ij

Model adequacy was evaluated through sequential comparison of
null, linear, and random-slope models using maximum likelihood
(ML). Model fit was assessed using —2 log likelihood (-2LL), Akaike
Information Criterion (AIC), intra-class correlation coefficients
(ICC), and Level-2 R%. ICC values above .05 were considered indica-
tive of sufficient between-person variability to justify multilevel
modeling (Hox et al., 2017). Final slope models were estimated us-
ing restricted maximum likelihood (REML). To examine mecha-

nisms between interventions, we conducted multiple mediation

https://doi.org/10.15842/kjcp.2026.45.1.003



Table 1. Demographic and Clinical Characteristics of the Participants

Detached Mindfulness for Social Anxiety

Variable DM (n=21) ATT (n=20) Control (n=20) Total (N=61) p
Sex, 1 (%)
Male 5(23.8) 7 (35) 10 (50) 22 (36.07) 27
Female 16 (76.2) 13 (65) 10 (50) 39 (63.93)
Age (Mean, SD) 24.09 (4.34) 24.20 (3.47) 22.60 (2.13) 23.63 (3.47) 27
Occupation, 1 (%)
Undergraduate student 17 (80.95) 14 (70) 15 (75) 46 (75.41) .97
graduate student 3(14.29) 3(15) 3(15) 9 (14.75)
Employed 1(4.76) 2 (10) 1(5) 4 (6.56)
Self Employed 1(5) 1(1.64)
Unemployed 1(5) 1(1.64)
CES-D (Mean, SD) 20.19 (10.23) 17.35 (12.28) 15.80 (8.52) 17.81 (10.44) 40
SPS (Mean, SD) 31.23 (16.00) 36.45 (14.48) 33.45 (15.61) 33.67 (15.28) 56
PRCS (Mean, SD) 79.19 (21.29) 86.65 (16.05) 78.05 (18.33) 81.26 (18.80) 29

DM = Detached Mindfulness; ATT = Attention Training Technique; CES-D = Center for Epidemiologic Studies Depression Scale; SPS = Social Phobia Scale;
PRCS = Social anxiety level during the speech task as measured by the Personal Report of Confidence as a Speaker.

Table 2. Results of the Multiple Linear Model for EQ, SFA, PRCS, PERS and SAR Across 5 days (N=61)

Effect B (SE)

Fixed effects EQ SFA PRCS PERS SAR
Intercept (Control, CES-D =0) 33.19 (1.25)% 28.36 (1.52)* 8.06 (4.07)*** 42.02 (8.34)** 21.86 (4.05)***
Linear Time* -.13 (.20) .31 (.27) -.25(.47) 1.70 (1.39) 1.20 (.66)
CES-D -.25(.07)** .15 (.08) .55 (.22)* .75 (.18) *** .48 (.10)*
Time x DM 1.12 (.28)*** -1.35 (.37)** -1.99 (.65)** -.70 (1.95) -.34(.93)
Time x ATT 85 (28)** ~1.17 (38)* 2250 (.66)** -3.20 (1.97) 23.20 (.94)**

Random effects
o within participants 48 (.12) -1.39 (-.21) -6.25 (-.22) 19.37 (4.40) 441 (2.10)
o® between participants 27.74 (5.27) 41.14 (6.41) 304.40 (17.45) 205.44 (14.33) 57.42 (7.58)
Var (Slope) .55 (.74) 1.09 (1.04) 2.61 (1.62)

Model fit indexes EQ SFA PRCS PERS SAR

ICC Null .79 .73 77 94 95

AIC Null 2,468.51 2,607.14 1,956.36 922.47 771.49

Linear 2,414.93 2,575.06 1,901.81 906.73 748.46
Slope 2,333.67 2,471.71 1,867.40 907.73 739.21
-2LL Null 2,462.51 2,601.14 1,950.36 916.47 765.49
Linear 2,400.93 2,561.06 1,887.81 892.73 734.46
Slope 2,311.67 2,449.71 1,845.40 889.73 721.21
R? (Level 2) Slope 40 17 .03 .33 40

DM = Detached Mindfulness; ATT = Attention Training Technique; CES-D = Center for Epidemiologic Studies Depression Scale; EQ= Decentering as mea-
sured by Experience Questionnaire; SFA=SFA as measured by the SFA scale; PRCS = Social anxiety level during the speech task as measured by the Per-
sonal Report of Confidence as a Speaker; PERS = Post Event Rumination Scale; SAR = State Anxiety Rating scale.
EQ and SFA were measured at 7 time point over 5 days; PRCS was measured at 4 time point over 5 days. PERS and SAR were measured at 2 time-points
on day 5 before and after the speech task.

*p<.05. ¥p<.01, *p<.001.

analyses model 6 (Hayes, 2018) using the 5 days slopes of EQ, SFA,
and PRCS. Analyses were performed with the lavaan package in R,

with 95% bootstrap confidence intervals based on 5,000 resamples.

Two contrast-coded models were evaluated: DM =1, ATT =0, Con-

https://doi.org/10.15842/kjcp.2026.45.1.003

PRCS slope served as the outcome.

trol= 0 for the DM contrast, and ATT =1, DM =0, Control=0 for
the ATT contrast. EQ and SFA slopes served as mediators, and the
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Results

Descriptive Analysis

The average age of participants was 23.63 years, with 23 males and
38 females (Table 1). To verify demographic homogeneity, a one-
way ANOVA was conducted on gender, age, and occupation by
group (Table 1), showing no significant differences [(Fx(2, 58) =
1.53, p=.268; Fe(2, 58)=1.35, p=.268; Foccupaiion(2, 58) =.03, p=
.969]. Group differences in baseline depression and anxiety were
also not significant [CES-D: F(2, 58) =.93, p=.399; SPS: F(2, 58) =
.59, p=.557; PRCS: F(2, 58) =1.25, p=.294]. Given the strong cor-
relation between depression and social anxiety in this study, de-

pression was controlled as a covariate.

Preliminary Analyses and Model Evaluation
Model comparisons indicated that the random-slope model pro-

vided the best fit across all outcomes (Table 2). ICC showed substan-

tial between-person variance for EQ (ICC=.79), SFA (ICC=.73),
PRCS (ICC=.77), PERS (ICC=.94), and SAR (ICC=.95), support-
ing the use of multilevel modeling. Model fit indexes indicated
that the random slope model improved AIC values (EQ =2,333.67;
SFA=2,471.71; PRCS=1,867.40; PERS=907.73; SAR=739.21)
and —2LL values (EQ=2,311.67; SFA=2,449.71; PRCS=1,845.40;
PERS=889.73; SAR=721.21) compared with the null and linear
models. R* values of Level-2 indicated that Group and CES-D col-
lectively explained 40% (EQ), 17% (SFA), 3% (PRCS), 33% (PERS),
and 40% (SAR) of the between-person variance. CES-D also showed
significant fixed effects for EQ (3 =-.25, p<.01), PRCS (p=.55,
p<.05), PERS (B=.75, p<.001), and SAR (B =48, p<.001), indi-
cating that variance of depressive symptoms has affected on overall

outcome measures in our study.

The Fixed Effect of the Random Slope Model

The fixed effect in the random slope model are presented as fol-
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Figure 2. Changes in outcome measures for the interventions during 5days.

DM = Detached mindfulness; ATT = Attention training Technique; EQ= Decentering as measured by Experience Questionnaire; SFA =SFA as
measured by the SFA scale; PRCS = Social anxiety level during the speech task as measured by the Personal Report of Confidence as Speakers.
Time 0=day 1 baseline, 1=day after intervention, 2=day 2 after intervention, 3=day 3 after intervention, 4=day 4 after intervention, 5=day 5

before speech task, 6 =day 5 after speech task and intervention.
“p=0.01, **p< 0.001.
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lows (Table 2, Figure 2). The fixed effect of interaction between
time and groups was significant for both intervention groups on
EQ (DM: B=1.12, p<.001; ATT: B=.85, p <.01), showing that the
rate of EQ in DM was higher than ATT group. For SFA, the inter-
action between time and groups was also significant (DM: B=
-1.35, p<.01; ATT: B=-1.17, p<.01). For PRCS, significant inter-
actions between time and groups were found for both intervention
groups (DM: B=-1.99, p<.01; ATT: B=-2.50, p <.001). For PERS,
there was no significant fixed effect in all groups. For SAR, only
ATT group had a significant interaction effect (B=-3.20, p <.01),
but neither time nor group main effects were significant on other

groups.

The Random Effects of the Random Slope Model

The random effect in the random slope model are presented as fol-
lows (Table 2, Figure 2). For EQ, the within-person variance was
6.92 and the between-person variance was 27.74, with an intercept
slope covariance of .13. For SFA, the within-person variance was
9.15 and the between-person variance was 41.07, with an intercept
slope covariance of —.20. For PRCS, the within-person variance
was 39.23 and the between—person variance was 304.93, with an
intercept slope covariance of —.22. For PERS, the within person
variance was 19.37 and the between-person variance was 205.44.
For SAR, the within-person variance was 4.41 and the between
person variance was 57.42. Both PERS and SAR were measured

only twice, before and after the five days, which resulted in a lack

Detached Mindfulness for Social Anxiety

of slope variance for these measures.

Multiple Mediation Analysis in the DM and ATT Contrast
Models

The results from multiple mediation analysis are presented as fol-
lows Table 3. Each of model contrasted either the DM or ATT
group with the Control group respectively, using EQ and SFA as
mediators and PRCS slope as the outcome for 5 days (Supplemen-
tary Figure 1). In the DM model, DM was significantly mediated
by PRCS through the slope of EQ (p=-.86, SE=.34, 95% CI
[-1.52, -.17]). In contrast, the indirect pathway through the slope
of SFA alone (3=-.13, SE=.13, 95% CI [-.43, .09]) and the sequen-
tial EQ, SFA pathway (B=-.22, SE=.16, 95% CI [-.53, .12]) were
not significant. Also, the direct effect of DM did not reach signifi-
cance (B=-.63, SE=.40, 95% CI [-1.47, .10]). In the ATT model,
both the indirect effect through EQ (3=-.80, SE=.29, 95% CI
[-1.38, -.23]) and through SFA (p=-.38, SE=.24, 95% CI [-.90,
-.01]) were significant. The sequential indirect effect of EQ, SFA
was also significant (3 =-.33, SE=.20, 95% CI [-.77, -.03]). The di-
rect effect of ATT remained significant (f =-1.02, SE= .46, 95% CI
[-1.91,-.08]).

Discussion

This study examined the effects of DM and ATT on cognitive

mechanism associated with social anxiety and examined whether

Table 3. Multiple Mediation Analysis in DM and ATT Contrast Model Derived from Multilevel Linear Model for 5 Days

Indirect Effects 95% CI (LL; UL) SE
DM
Indirect 1 DM->EQ >PRCS -1.52;-.17 34
Indirect 2 DM-SFA -PRCS -.43; .09 13
Indirect 3 DM->EQ->SFA->PRCS -.53;.12 .16
Direct DM->PRCS -1.47;.10 40
ATT
Indirect 1 ATT->EQ->PRCS -1.38; -.23 29
Indirect 2 ATT->SFA->PRCS -.90; -.01 24
Indirect 3 ATT->EQ->SFA->PRCS -.77; -.03 .20
Direct ATT- PRCS -1.02 -1.91; -.08 46

Bold in table indicates the significant pathways.

DM = Detached Mindfulness; ATT = Attention Training Technique; EQ = Decentering as measured by Experience Questionnaire; SFA = Self-Focused Atten-
tion as measured by SFA scale; PRCS = social anxiety level during the speech task as measured by the Personal Report of Confidence as a Speaker. Each of
mediators indicates the slope based on multiple linear model analysis for 5 days.

https://doi.org/10.15842/kjcp.2026.45.1.003 33
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changes in decentering (EQ) and SFA mediated subsequent reduc-
tions in state anxiety during a speech task. Using a multilevel lin-
ear model across 5 days, we investigated both within- and be-
tween-person differences often overlooked in short-term interven-
tion research.

Consistent with the metacognitive models (Wells, 2005), both
DM and ATT significantly increased the slope of decentering over
the five-day period. This suggests that even brief, daily metacogni-
tive practices can improve one’s decentering ability to adopt a psy-
chologically distanced, observer perspective toward internal events
in the experimental setting. This result is consistent with prior
findings that metacognitive-based interventions enhance psycho-
logical distancing (Wells, 2005). Notably, DM showed a steeper in-
crease in decentering than ATT. Given that DM directly trains par-
ticipant to observe internal imagery, this technique may more pow-
erfully activate the processes required to shift from object-mode to
metacognitive mode. This mechanism may account for the more
pronounced increase in decentering observed in DM condition.

Second, both DM and ATT also resulted in reductions in SFA,
supporting the theoretical premise that metacognitive techniques
weaken internal self-focused processing, a key maintenance factor
in social anxiety. DM showed a steeper reduction slope in SFA
than ATT, indicating a stronger effect on lowering internal self-fo-
cus. Given that SFA reflects a self-referential processing mode fo-
cused on personally relevant information (Spurr & Stopa, 2002),
observing internal imagery in DM from a detached, objective
stance may be more directly counteract SFA, as it encourages indi-
viduals to adopt an objective stance toward their thoughts and
feelings rather than being fused with them (Baer, 2009). In con-
trast, ATT primarily reallocates attentional resources from mal-
adaptive self-focus to neutral external stimuli (Jahn et al., 2023), a
shift that may facilitate greater cognitive flexibility and disrupt
rigid SFA patterns (Knowles et al., 2016). Taken together, the
steeper downward slope observed in the DM group suggests that
DM may be more directly related to changes in SFA, despite con-
siderable individual differences at baseline.

Third, the slope of PERS did not show significant changes in ei-
ther intervention. Because PERS and State Anxiety (SAR) were as-
sessed only twice, immediately before and after the after the

speech task, these measures primarily captured acute, situational
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anxiety responses. A brief five-day intervention may not have been
sufficient to modify cognitive processes activated under high eval-
uative stress. This suggests that reductions in post-event rumina-
tion may require repeated practice or longer intervention duration
for noticeable change. In contrast, ATT was significantly effective
in reducing State Anxiety (SAR) compared with DM and the Con-
trol group, indicating that attentional training may be more effec-
tive in modulating acute anxiety responses during social threaten-
ing situations. Similarly, social anxiety as measured by the PRCS
showed a steeper decrease in ATT than in DM.

Taken together, DM showed stronger effects on cognitive fac-
tors such as decentering and self-focused attention, whereas ATT
yielded greater reduction in anxiety symptoms. These findings
suggest that not only the presence of decentering, but also the
pathway through which it is activated, may carry important clini-
cal implications for interventions targeting social anxiety. DM
may be more suitable for modifying cognitive maintenance mech-
anisms, particularly the self-referential processing patterns that
maintain social anxiety, because it directly cultivates an observer
stance toward internal experiences. In contrast, ATT may be more
beneficial in heightened anxiety or acute social evaluative threat
events, as it promotes an externally oriented attentional shift that
functions similarly to a metacognitive form of exposure (Vogel et
al,, 2017). The multiple mediation results further clarify these dis-
tinctions. DM reduced social anxiety (PRCS) primarily through
decentering (EQ), suggesting that its therapeutic effects operate
mainly by strengthening metacognitive distancing. In contrast,
ATT reduced social anxiety (PRCS) through a sequential pathway
involving both decentering (EQ) and reductions in SFA, indicat-
ing a broader engage partially overlapping but distinct therapeutic
mechanism. Overall, these findings support the interpretation
that DM and ATT engage partially overlapping but distinct thera-
peutic mechanisms. That is, DM may operate by directly enhanc-
ing decentering capacity, whereas ATT may facilitate decentering
indirectly by reallocating attentional resources and disrupting rig-
id self-focused processing, consistent with their theoretical foun-
dations (Wells, 2005). These distinctions may help better treat-
ment selection by tailoring metacognitive strategies to an individ-
ual’s dominant maintenance processes-whether cognitive fusion

and self-referential processing, or attentional vigilance in social
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contexts.

Despite these findings, several limitations should be noted.
First, the non-clinical sample may limit generalizability. Future
studies should recruit clinical populations using structured diag-
nostic tools (e.g., SCID, MINI). Second, participants’ prior experi-
ence with similar interventions and their trait characteristics were
not controlled and may have influenced outcomes. Given that in-
dividuals may vary in their habitual tendency to direct attention
internally or externally (Muraven, 2005), such baseline character-
istics could moderate responsiveness to DM or ATT. Future stud-
ies should measure and account for these factors to better clarify
differential treatment effects. Third, researcher involvement in de-
livering the intervention may have introduced expectancy or pro-
cedural bias, highlighting the need of using standardized proto-
cols and independent facilitators in later studies.

Nevertheless, this study provides evidence that DM and ATT
produced differential patterns of changes in social anxiety-related
processes. DM was more strongly associated with improvements
in cognitive mechanisms such as decentering and reductions in
self-focused attention, whereas ATT showed more direct effects on
anxiety symptoms, particularly under socially evaluative condi-
tions. The mediation findings further indicate that DM primarily
operates through strengthening decentering capacity, whereas
ATT exerts its effects through both decentering and attentional
reallocation away from rigid attentional processing. Taken togeth-
er, these findings suggest that the effectiveness of metacognitive
interventions for social anxiety may depend not only on whether
decentering is activated, but on the specific cognitive pathway
through which it is achieved. Accordingly, intervention selection
can be optimized by tailoring therapeutic strategies to the primary
maintenance mechanisms of social anxiety; either targeting mal-
adaptive self-referential processing or enhancing adaptive atten-

tional flexibility in anxiety-provoking situations.
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Supplementary document

Instruction and Protocol of Detached mindfulness (DM)

Detached mindfulness was conducted by inducing decentering
from attention allocated to participants negative aspects through
brief instructions. A series of words were presented, and partici-
pants were instructed to freely recall images related to these words.
Based on previous studies, each session included four neutral
words and two socially threatening words. Words related to social
anxiety were gradually introduced across sessions. In total, 32
neutral word stimuli and 16 socially threatening word stimuli
were used over eight sessions. To minimize practice and carryover
effects, the words were randomly assigned to each session. The
word stimuli were adopted from a previous study (Jang Han-bi &
Lee, 2020) and had been evaluated and validated by a professional
clinician. In addition, words with three or fewer Korean syllables
were selected so that participants could intuitively understand
them. The procedure was conducted at 30-second intervals, and
decentering was induced by instructing participants only to ‘ob-
serve the images that came to mind. The instructions were as fol-

lows.

= Detached Mindfulness Instructions
“In order to become more familiar with non-attachment mind-
fulness, it would be useful to practice applying it to your reac-
tions to events that occur simultaneously in your mind or body.
By doing this, you can learn how to relate to these events in a
new way.

From now on, at this moment, I will give you a series of words.
I want you to let your mind freely hear and respond to these
words. Whatever thoughts come to your mind, do not try to
control or analyze them, but just watch how your mind reacts.
You may not be able to find out what events have occurred, but
you may be able to find some pictures or sensations coming into
your mind. It does not matter what happens, your task is simply

to watch whatever it is without trying to get rid of it. Now, before

we begin, open your eyes. I will now give you a series of words.

38

Apples, birthdays, beaches, bikes, summer, and roses”

What did you notice when you looked into your mind?

“You should apply these strategies when negative thoughts or
feelings arise. Whatever thoughts come up, don't try to catch
them, just look into your mind.”
= Word composition examples
Apple, birthday, beach, desk (neutral words), presentation, in-
terview (social threat words) 30-second intervals, and then ob-

serve the images that come to mind.

Instruction and Protocol of Attention training technique
(ATT)

The ATT was developed for the purpose of flexible attention
switching. Brief instructions are given before starting the training.
Participants can train attention switching by paying attention to
sounds presented in audio files for about 15 minutes or switching
the object of attention (sounds) according to the instructions. The

protocol of the attention training technique group is as follows.

= Attention Training Technique Instructions

“Attention fixation on negative thoughts or events is a key prob-
lem in causing emotional problems. And it is very difficult to
control these thoughts or feelings. The way to reduce this ten-
dency is called the Attention Training Technique. Through this
technique, you will train yourself to focus your attention on ex-
ternal sounds in a specific way in a directed manner. I will tell
you to focus your attention on 6 to 8 sounds from now on. Do
not focus on other sounds and only focus on the sounds you

hear.”

After listening to the above instructions, the participant listens
to a certain pattern of sound (e.g., wind sound). After a certain pe-
riod, a different sound is added to the existing continuous sound.
When the different types of sounds start to mix, a voice is present-
ed to pay attention to the ‘added sound’. Thus, the participant is

trained to continuously switch attention between various sounds.
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Supplementary Figure 1. Multi mediation model using 5-day MLM-derived slopes of DM and ATT on PRCS. DM = Detached mindfulness; ATT =
Attention training Technique; EQ= Decentering as measured by Experience Questionnaire; SFA=SFA as measured by the SFA scale; PRCS =
Social anxiety level during the speech task as measured by the Personal Report of Confidence as Speakers. *p < .05, **p <.01, **p <.001.
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