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Abstract 

Bac kgr ound: Emotion contr ol r e pr esents a pr omising interv ention target for mental disorders. In a recent study Bramson et al. (2023) 
demonstrate a functional–anatomical shift from the lateral frontal pole (FPl) to the dorsolateral pr efr ontal cortex (DLPFC) in anxious 
individuals during emotional action contr ol. Howev er, findings of neur oima ging experiments ar e often limited r e garding gener aliz- 
a bility and r e pr oducibility. The pr esent study examined the robustness of the r e ported functional shift acr oss samples, cultur es and 
paradigms. 

Methods: We capitalized on large-scale task fMRI data ( n = 250 participants) using an affecti v e linguistic Go/NoGo paradigm to ex- 
amine the anxiety-related shift between FPl and DLPFC during emotional action contr ol. Additionall y, context-de pendent functional 
connecti vity anal yses wer e employed to examine anxiety-r elated differ ences and associations on the network lev el. 

Results: Non-anxious individuals engaged the left FPl while highly anxious individuals specifically recruited the DLPFC, but non- 
significant between-group differences were found (see also Bramson et al.). The secondary analyses revealed moderate evidence for 
the absence of left FPl activation in the high-anxious as well as for left DLPFC acti v ation in the non-anxious gr oup. Additionall y, 
trait anxiety scores wer e positi v el y corr elated with left DLPFC acti vity but negati v el y corr elated with left FPl acti vity acr oss gr oups. 
Furthermore , w e found a context-specific connectivity shift between the subgenual anterior cingulate cortex (sgACC) with the FPl and 
DLPFC specifically in highly anxious individuals. 

Conclusion: The results partially confirmed the anxiety-related shift as reported by Bramson and colleagues across paradigms and 
samples. The findings provide further support for the functional shift in anxiety and can inform target-based interventions of persis- 
tent emotional control deficits in anxiety disorders. 

Ke yw ords: emotion; inhibition; anxiety; frontal pole; DLPFC; Go/NoGo task 
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Introduction 

Flexible contr ol ov er emotional behavior is vital for mental health 
and r epr esents a pr omising tar get for nov el interv entions for men- 
tal disorders (e.g. Etkin et al., 2015 ; Feng et al., 2018 ). Accumulat- 
ing evidence from task-based neuroimaging studies indicates a 
k e y role of the lateral frontal pole (FPl) and its connections with 
other cortical and subcortical systems in regulating emotional ac- 
tion tendencies (Tyborowska et al., 2016 , 2024 ; Fonzo et al., 2017 ; 
Bramson et al., 2023 ). In particular, a recent study from Bramson 
et al. ( 2023 ) emplo y ed a m ulti-modal neur oima ging a ppr oac h to 
demonstrate a functional–anatomical shift in a sample of anx- 
ious individuals, such that high-anxious individuals engaged the 
Recei v ed: 18 November 2024; Revised: 26 Mar c h 2025; Accepted: 26 April 2025 
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orsolater al pr efr ontal cortex (DLPFC), while non-anxious individ-
als engaged the FPl during control of emotional action tenden-
ies. While these findings might r epr esent a venue for interven-
ions targeting persistent emotional control deficits in anxiety dis- 
rders (Meijer et al., 2023 ), conventional neuroimaging strategies 
re often limited with respect to generalizability and r epr oducibil-
ty (e .g. P oldr ac k et al. , 2017 ; Zhou et al. , 2022 ; Gan et al. , 2024 ). 
A functional magnetic resonance imaging (fMRI) study from 

ur team (Zhuang et al., 2021 , 2023 ) in 250 healthy individuals used
 motor control task (affective linguistic Go/NoGo paradigm, Fig.
 A) to examine the robustness of the reported associations with
ocial anxiety across samples , cultures , and paradigms . T he large
School of Medicine/West China Hospital (WCSM/WCH) of Sichuan Uni v ersity. 
s Attribution License ( https://cr eati v ecommons.org/licenses/by/4.0/ ), which 

d the original work is properly cited.

https://orcid.org/0000-0002-0371-5904
https://orcid.org/0000-0002-9014-9671
mailto:ben_becker@gmx.de
https://creativecommons.org/licenses/by/4.0/


2 | Psychoradiology , 2025, Vol. 5 

Figur e 1: Beha vior al and neur al-congruence effect during emotional behavior al contr ol with the affectiv e Go/NoGo par adigm. (A) 
Congruent–incongruent effect as modeled by the affective Go/NoGo task used in the current study to delineate the interaction between emotion and 
beha vioral factors . (B) Mixed ANOVA on r esponse accur acy with congruence (incongruent/congruent) × action (a ppr oac h/avoid) × gr oup 
(high-/non-anxious) as variables sho w ed a main effect of congruence ( F (1,225) = 6.174, P = 0.014) and action ( F (1,225) = 692.071, P < 0.001). Neither the 
interaction effect between congruence × action × group ( F (1,225) = 0.001, P = 0.970) nor the interaction between congruence × group ( F (1,225) = 0.415, 
P = 0.520) was significant with (F) the Bayesian t-test showing moderate evidence for the absence of a group difference on the behavioral congruence 
effect (BF 01 = 5.634). Group differences on LSAS (C), TAI (D) and SAI (E) with LSAS 38 as the cutoff score. (G) Neural-congruence effect across groups 
sho w ed a significant activation in left DLPFC after small volume correction. (H and K) Examination of the anxiety groups with one-sample tests [based 
on the contrast: (HNG + FG) > (HG + FNG)] confirmed that the non-anxious group mainly engaged the left FPl [small volume correction (SVC), Z = 3.54, 
P FWE = 0.039, voxels = 12, x / y / z : −30, 60, −3), while the high-anxious group specifically recruited the DLPFC (SVC, Z = 3.47, P FWE = 0.048, voxels = 13, 
x / y / z : −27, 42, 36; thr eshold: SVC in combination with peak-le v el FWE corr ected at P < 0.05). (I and L) P ar ameter estimates [contr ast: (HNG + FG) > 

(HG + FNG)] extracted by the activated region confirmed group differences on the BOLD signal of left FPl and DLPFC with stronger recruitment of left 
FPl and DLPFC in the non-anxious group and high-anxious group, respectively. (J and M) Brain BOLD signal [contrast: (HNG + FG) > (HG + FNG)] and 
trait anxiety association analyses sho w ed a significant negative association between left FPl activation and LSAS scores ( r = 0.138, P = 0.019) and a 
positive association between left DLPFC and LSAS scores ( r = 0.145, P = 0.015) across groups (following a Bonferroni correction P < 0.05/4 = 0.0125, 
trend-to-significant) but not for STAI scores (all P > 0.226). Note: BOLD, blood oxygen le v el-dependent; Con, congruent; DLPFC, dorsolateral prefrontal 
cortex; FG, Fearful Go; FNG, Fearful NoGo; FPl, lateral frontal pole; HG, Happy Go; High-anx: high-anxious group; HNG, Happy NoGo; Inc, incongruent; 
LSAS, Liebowitz Social Anxiety Scale; non-anx, non-anxious group; STAI, State-Trait Anxiety Inventory. ∗P < 0.05, ∗∗∗P < 0.001, n.s., non-significant. 
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dataset allo w ed us to split the sample into high- and non-anxious 
groups and the paradigm allo w ed us to model emotional action 
control as the capability to override the automatic action ten- 
dencies ev oked b y emotional w or ds in affect-incongruent con- 
ditions [Happy NoGo (HNG) and Fearful Go (FG) trials] as com- 
pared to congruent conditions [Happy Go (HG) and Fearful NoGo 
(FNG) trials] during the emotion and inhibitory control interac- 
tions according to a well-established Pa vlo vian bias fr ame work 
(Guitart-Masip et al., 2012 , 2014 ). Additionally, based on pr e vious 
studies showing the contribution of intrinsic and emotion-specific 
network-le v el c hanges to ele v ated anxiety (Xu et al., 2021 ; Chen 
et al., 2023 ) and the k e y role of interactions between the sub- 
genual anterior cingulate cortex (sgACC) with medial and lateral 
PFC r egions in emotion-r elated cognitiv e action contr ol (La pate et 
al., 2022 ), we examined whether the network-le v el inter action of 
these regions varies as a function of anxiety levels. 

Materials and methods 

Participants and task setting 

In total, 250 healthy, right-handed Chinese students were en- 
rolled in the current study after given written informed consent 
and performed an affective Go/NoGo task with concurrent fMRI 
(for details see Zhuang et al., 2021 , 2023 ). After quality control,
n = 227 participants were divided into high- ( n = 127) and non- 
anxious group ( n = 100, see Supplementary Information ) using the 
Liebowitz Social Anxiety Scale (LSAS, Mennin et al ., 2002 ; Fig. 1 C) 
with 38 as the cutoff score (based on He & Zhang, 2004 , report- 
ing both sensitivity and specificity > 80% in a Chinese population).
Gr oups wer e further v alidated with State-Tr ait Anxiety Inv entory- 
trait scale (STAI-trait, P < 0.001, Fig. 1 D) and state anxiety differ- 
ences ( P < 0.001, Fig. 1 E, Spielberger et al ., 1983 ). 

During the task, positive (happy), negative (fearful), and neutral 
w or ds (w or d length = 4, w or ds frequenc y matched) w ere used as 
task stim uli. P articipants wer e instructed to r espond according to 
the font of the w or ds regar dless of the meaning, suc h as pr essing 
the button when the w or ds w er e pr esented as normal font (i.e.
Go trials, a ppr oac h condition), while withdr awing the r esponse 
when the w or ds w er e occasionall y in italic font (i.e . NoGo trials ,
a void condition). Here , while happy Go trials and fearful NoGo 
trials r epr esented a ppr oac hing- and avoiding-congruent condi- 
tions, r espectiv el y, fearful Go and happy NoGo trials represented 
a ppr oac hing- and avoiding-incongruent trials. The study was ap- 
pr ov ed by the local ethics committee and in accordance with the 
latest r e vision of the Declaration of Helsinki. 

Data acquisition and analysis 
Behavioral data analysis 
For r esponse accur acy, a mixed thr ee-way ANOVA with congru- 
ence (incongruent/congruent) × action (a ppr oac h/avoid) × group 
(high-anxious/non-anxious) as variables was conducted to exam- 
ine the gr oup differ ence on behavioral performance during ac- 
tion control. In addition, for response reaction time on the cor- 
rect Go trials (e.g. approach trials) a tw o-w ay mixed ANOVA with 
congruence (incongruent/congruent) × group (high-anxious/non- 
anxious) as variables was conducted. Furthermor e, gr oup differ- 
ences on the behavioral congruency-effect were conducted with 
independent samples t-tests. In detail, the behavioral congruency- 
effect was calculated as the response accuracy in the congruent 
condition (a ppr oac hing ha ppy stim uli and avoiding fearful stim- 
uli) minus the incongruent condition (a ppr oac hing fearful stim- 
uli and av oiding happ y stimuli). All these data analyses were per- 
ormed with SPSS Version 25.0 (IBM Corp., Armonk, NY, USA). To
urther test the null hypotheses that there were no group differ-
nces on the behavioral congruency-effect as Bramson et al. ( 2023 )
e ported, Bayesian inde pendent t-tests were conducted using JASP
.17.1 ( https://jasp-stats.org ). 

RI data acquisition 
eur oima ging data were collected using a 3T GE Discovery MR750
ystem (General Electric Medical System, Milwaukee, WI, USA) 
nd a total of 488 volumes of T2 ∗-weighted echo planar images
er e acquir ed. Details of acquisition par ameters ar e giv en in the
upplementary Information . 

RI data analysis 
MRI data pr e pr ocessing 

unctional MRI data were preprocessed using SPM12 software 
Wellcome Trust Centre of Neuroimaging, University College Lon- 
on, London, UK). The first 10 volumes for each run were deleted
o allow magnet steady data. The remaining functional images 
er e pr ocessed using the standard pr epr ocessing pr ocedur es (see
upplementary Information ). 

MRI data analysis 

he general linear model (GLM) was conducted for the first-le v el
nalyses using an event-related analysis approach. Six condition- 
pecific r egr essors [Ha ppy Go (HG, i.e. a ppr oac hing-congruent),
appy NoGo (HNG, i.e . a voiding-incongruent), F earful Go (FG,
.e. a ppr oac hing-incongruent), Fearful NoGo (FNG, i.e. avoiding-
ongruent), Neutral Go (NeuG), Neutral NoGo (NeuNG)] were mod- 
led on the first le v el and convolv ed with the standard hemo-
ynamic response function (HRF). To further control for head 
ov ement-r elated artifacts the six head-motion parameters were 

ncluded as nuisance r egr essors . T hen, contr ast ima ges of inter est
neural congruency-effect: (HNG + FG) > (HG + FNG); emotional 
ontext-specific contrasts: HNG > HG; FG > FNG)] were created on
he individual le v el. In the second-le v el model anal ysis, to exam-
ne the general neural-congruent effect across and within groups 
s well as between-group differences on it, one-sample t-tests and
wo-sample independent t-tests on (HNG + FG) > (HG + FNG) con-
r asts wer e computed r espectiv el y. In addition, to examine the
ontext-specific neur al mec hanism underl ying action contr ol as
ell as gr oup differ ences on it, one-sample t-tests and two-sample

ndependent t-tests on emotion-specific contrasts (HNG > HG; 
G > FNG) were computed respectively. 

rimar y anal ysis: r egions of inter est (R OI) anal yses 

he main aim of the current study was to validate the role of
 functional shift from the FPl to the DLPFC in anxiety as pre-
iousl y r eported by Br amson et al. ( 2023 ). To this end we re-
nalyzed data from a large sample of individuals undergoing 
n fMRI scan. To allow a more sensitive examination of the re-
orted neural-congruence effect on FPl and DLPFC, ROI analy- 
es were conducted as the primary data analyses with small
olume correction (SVC, initial thresholding: P < 0.001, uncor- 
 ected; peak-le v el, P < 0.05, family wise error, FWE) using the
5 mm spheres as masks centered at the coordinates reported
y Bramson et al. ( 2023 ). The primary analyses were follo w ed-up
y secondary analyses focusing on (i) extracted parameter esti- 
ates in combination with Bayesian analyses to validate the ef-

ects or absence of effects, r espectiv el y; and (ii) examining as-
ociations on the network le v el using functional connectivity
nalyses. 

https://academic.oup.com/psyrad/article-lookup/doi/10.1093/psyrad/kkaf009#supplementary-data
https://jasp-stats.org
https://academic.oup.com/psyrad/article-lookup/doi/10.1093/psyrad/kkaf009#supplementary-data
https://academic.oup.com/psyrad/article-lookup/doi/10.1093/psyrad/kkaf009#supplementary-data
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econdar y anal ysis 1: parameter estimate-based anal yses
nd Bayesian analyses 

o future determine the association between trait anxiety and
rain activity in the FPl and DLPFC, parameter estimate-based
nalyses and Bayesian analyses were emplo y ed as the secondary
ata analyses in the current study. First, to explore the group dif-
erences on the brain activity of FPl and DLPFC, parameter es-
imates were extracted as mean values of voxels within the re-
ions in each condition using the spm_select and spm_summarise
unctions implemented in Matlab (R2018a). In addition, brain and
rait association analyses including LSAS and total STAI scores
ere performed with age and gender as co variates , in which one-
ailed significance tests ( P < 0.05) were set (based on pr e vious
ndings showing a directed shift with increasing anxiety le v els,
r amson et al., 2023 ). Furthermor e, to further v alidate the absence
f FPl recruitment in high-anxious individuals as well as the ab-
ence of DLFPC in the non-anxious individuals , Ba yesian indepen-
ent t-tests were performed using JASP 0.17.1 ( https://jasp-stats.
rg ). 

econdar y anal ysis 2: functional connecti vity anal yses 

o determine whether the connectivity patterns between sgACC
nd lateral PFC subregions , i.e . DLPFC and FPl, would be shifted
s a function of different anxiety le v els, especiall y in the neg-
ti ve context, functional connecti vity anal yses wer e conducted
n eac h gr oup using the gener alized psyc hophysiological inter ac-
ion anal yses (gPPI) a ppr oac h (McLar en et al ., 2012 ) implemented
n the CONN toolbox with sgACC as seeds in the positive and
egati ve context se parately. The seeds were defined as 6 mm
pher es center ed at the peak coordinates of sgACC activ ation
apping (within the sgACC mask from the Human brainnetome
tlas; Fan et al ., 2016 ) from the negative (contrast: FG > FNG)
nd positive condition (contrast: HNG > HG) across groups (for
etails of sgACC activation in different emotional contrasts see
able S3 ). The definition for r egr essors during the gPPI analy-
es included psychophysiological interactions for the HG condi-
ion (i.e. a ppr oac hing-congruent), HNG condition (i.e . a voiding-
ncongruent), FG condition (i.e. a ppr oac hing-incongruent), FNG
ondition (i.e . a voiding-congruent), NeuG and NeuNG condition,
ask r egr essors for the abo ve six conditions , seed region time-
ourse (i.e. left or right sgACC), and a constant, which allows
he testing of any combination of all conditions (McLaren et al .,
012 ). 
In addition, parameter estimates were extracted as mean val-

es of voxels within the identified regions in each condition
or both sgACC–bilateral FPl and sgACC–bilateral DLPFC func-
ional connectivity. Then, analyses of the functional connectiv-
ty strength and scales association including LSAS and total
TAI scor es wer e performed with age and gender as covariates
 espectiv el y. 

hresholding 

or the ROI analysis at the blood oxygen le v el-dependent (BOLD)
e v el, SVC was performed with the initial thresholding: P < 0.001
uncorrected) and peak-level, P FWE < 0.05. In addition, for analysis
f sgACC–later al pr efr ontal r egion-focused functional connectiv-
ty, SVC (initial thresholding: P < 0.001, uncorrected; peak-level,
 FWE < 0.05) w as emplo y ed using the 15 mm spheres as masks,
entered at the coordinates reported by Bramson et al. ( 2023 ). For
he brain and scales association anal yses, corr ection for m ultiple
omparisons with respect to brain activity ( P < 0.05/4 = 0.0125)
nd functional connectivity ( P < 0.05/8 = 0.006) was conducted
 espectiv el y. 

esults 

ehavioral results 
ixed ANOVA on behavioral response accuracy showed no sig-
ificant interaction effect ( F (1,225) = 0.001, P = 0.970) but a main
ffect of action ( F (1 225) = 692.071, P < 0.001) and congruence
 F (1,225) = 6.174, P = 0.014, Fig. 1 B, for details see Supplementary
nformation ), which was in line with the findings from Bramson
t al. ( 2023 ). Additionally, in line with Bramson et al. ( 2023 ), the
ifference between high-anxiety and non-anxious group on the
ehavioral congruency-effect was not significant ( F (1,225) = 0.415,
 = 0.520) with a Bayesian t-test showing moderate evidence for
he null hypothesis (BF 01 = 5.634, Fig. 1 F). For the response reac-
ion time on the corr ect a ppr oac h trials (e.g. Go trials), the mixed
NOVA sho w ed a significant interaction effect between group and
ongruence ( F (1,225) = 4.213, P = 0.041) and a significant main ef-
ect of congruence ( F (1,225) = 21.530, P < 0.001, see details in the
upplementary Information ). 

MRI results 
rimar y r esults: ROI analyses 
he ROI analyses found a significant neural congruency-effect in
he left DLPFC (SVC, Z = 3.79, P FWE = 0.015, voxels = 40, x / y / z :
21, 24, 33, Fig. 1 G) acr oss gr oups r ather than FPl for the neu-
al congruency-effect across groups [contrast: (HNG + FG) >

HG + FNG)]. In line with Bramson et al. ( 2023 ), examination of
he anxiety groups separately based on the within-group analyses
onfirmed that the non-anxious group engaged the left FPl (SVC,
 = 3.54, P FWE = 0.039, voxels = 12, x / y / z : −30, 60, −3. Fig. 1 H),
hile the high-anxious group specifically recruited the DLPFC

SVC, Z = 3.47, P FWE = 0.048, voxels = 13, x / y / z : −27, 42, 36. Fig. 1 K).
o w e v er, no significant between-gr oup differ ences on the neur al
e v el wer e found. 

econdar y r esults 1: parameter-based analyses and
ayesian analyses 
he further parameter-based independent t-tests sho w ed sig-
ificant decreased left FPl activation but increased ipsilateral
LPFC in the high-anxious group than the non-anxious group
Fig. 1 I, L), which supports the previous findings of the func-
ional shift between FPl and DLPFC as the anxiety le v el in-
r eased. Additionall y, Bayesian t-tests resulted in moderate evi-
ence for the absence of left FPl activation in the high-anxious
roup (BF 01 = 9.118, Fig. 1 K) as well as the left DLPFC in the non-
nxious group (BF 01 = 8.261, Fig. 1 H) during emotional behav-
or contr ol. Furthermor e, the br ain and scales association anal-
sis sho w ed that the le v el of tr ait social anxiety in the entire
ample was significantly positively related with DLPFC activity
 r = 0.145, P = 0.015, Fig. 1 M) and negativ el y with left FPl acti-
ation ( r = 0.138, P = 0.019, Fig. 1 J) across groups (following a Bon-
err oni corr ection P < 0.05/4 = 0.0125, trend-to-significant) but
ot with STAI scores (all P > 0.226) as reported by Bramson et al.
 2023 ). 

econdar y r esults 2: functional connectivity analysis 
xamining the emotional context-dependent (contrasts:
G > FNG; HNG > HG) functional connectivity patterns in
he non- and high-anxious group separately and focusing on the
gACC–FPl and sgACC–DLPFC cir cuitry, w e found a significant

https://jasp-stats.org
https://academic.oup.com/psyrad/article-lookup/doi/10.1093/psyrad/kkaf009#supplementary-data
https://academic.oup.com/psyrad/article-lookup/doi/10.1093/psyrad/kkaf009#supplementary-data
https://academic.oup.com/psyrad/article-lookup/doi/10.1093/psyrad/kkaf009#supplementary-data
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Figure 2: Functional connectivity results in positive and negative emotional context. (A) The results revealed a significant positive connectivity 
between left sgACC (seed defined by the contrast: FG > FNG) and bilateral DLPFC as well as a significant negative connectivity with bilateral FPl for the 
high-anxiety group rather than the non-anxious group especially in the negative context after small volume correction with corresponding masks 
centered into the peak coordinates reported by Bramson et al. ( 2023 ). (B) No significant connectivity between sgACC (seed defined by the contrast: 
FG > FNG) and lateral frontal areas was found in the positive context either for the high-anxiety or non-anxious group. The brain and scales 
association analyses across groups sho w ed significant positive correlations between LSAS scores with sgACC–bilateral DLPFC connectivity strength in 
the negative context (C: sgACC–left DLPFC, r = 0.193, P = 0.002; E: sgACC–right DLPFC, r = 0.177, P = 0.004) but not with the sgACC–bilateral FPI 
connectivity strength after the correction for multiple comparisons (D: sgACC–left FPl, r = 0.055, P = 0.206; F: sgACC–right FPl, r = 0.119, P = 0.037). 
Note: DLPFC, dorsolateral prefrontal cortex; FPl, lateral frontal pole; High-anx: high-anxious group; non-anx: non-anxious group; sgACC, subgenual 
anterior cingulate cortex. ∗∗P < 0.01. 
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ositi ve connecti vity between left sgACC (seed defined from the
ontrast: FG > FNG) and bilateral DLPFC as well as a negative
onnectivity with bilateral FPl for the high-anxious group specific
o the negative context (Fig. 2 A, for results in the positive context
ee Fig. 2 B) after SVC (initial thr esholding: P < 0.001, uncorr ected;
VC: left DLPFC, Z = 5.22, P FWE < 0.001, voxels = 96, x / y / z : −21, 39,
9, Fig. 2 C; right DLPFC, Z = 3.79, P FWE = 0.031, voxels = 28, x / y / z :
8, 30, 39, Fig. 2 E; left FPl, Z = 4.16, P FWE = 0.008, voxels = 53, x / y / z :
33, 51, 12, Fig. 2 D; right FPl, Z = 4.12, P FWE = 0.016, voxels = 37,
 / y / z : 33, 51, 15, Fig. 2 F), potentiall y r eflecting network-le v el
arkers for increased social anxiety . Additionally , across both
r oups the le v el of social anxiety was positiv el y associated with
gACC–bilateral DLPFC connectivity strength (sgACC–left DLPFC:
 = 0.193, P = 0.002, Fig. 2 C; sgACC–right DLPFC: r = 0.177,
 = 0.004, Fig. 2 E) but not with sgACC–FPl connectivity after
he multiple comparison corrections (sgACC–left FPl: r = 0.055,
 = 0.206, Fig. 2 D; sgACC–right FPl: r = 0.119, P = 0.037, Fig. 2 F). No
ignificant correlations between STAI scores and the sgACC–FPI
nd sgACC–DLPFC connectivity were found ( P ≥ 0.016). For the
gACC seed from the contrast: HNG > HG, there was a significant
ositi ve connecti vity with bilateral DLPFC , but not FPl after SVC ,
pecifically for the high-anxious group in the negative context
see Supporting Information ). Together these findings may reflect
 negative context-specific neural shift in terms of functional
onnectivity from the sgACC–FPl to sgACC–DLPFC in high social
nxiety during emotional action control. 

iscussion 

he present study emplo y ed a different paradigm in a compara-
l y lar ge sample fr om a Chinese population and demonstr ated
 partial replication of the pr e vious findings supporting a func-
ional shift between the FPl and DLPFC during emotional action
ontr ol in ele v ated (social) anxiety (as described by Bramson et
l., 2023 ). In line with Bramson et al. ( 2023 ), no significant group
ifferences on the behavioral congruency-effect were observed,
hich confirmed similar behavioral patterns during emotional
ction control between the non-anxious and high-anxiety group.
n the neural level, while our primary results sho w ed significant
Pl recruitment in the non-anxious group and DLPFC recruitment
n the high-anxious group based on the within-group analyses, a
irect comparison in the present data did not r e v eal significant
eur al differ ences between the gr oups as Br amson et al. ( 2023 )
eported. 
While our results of the non-significant between-group findings

o not replicate the pr e vious findings, further r esults fr om the sec-
ndary parameter-based analyses and Bayesian analyses support
he conclusions drawn by Bramson et al. ( 2023 ). For instance, (i)
ar ameter-based anal yses r e v ealed significantl y decr eased left FPl
ctiv ation but incr eased ipsilater al DLPFC activ ation in the high-
nxiety group as compared to the non-anxious group; (ii) simi-
ar with the pr e vious findings (Br amson et al., 2023 ), our results
ho w ed a significant positive correlation between the level of trait
nxiety with left DLPFC activity but a negativ e corr elation with
he left FPl acr oss gr oups—the opposite correlation patterns un-
erscore an increasing engagement of the DLPFC (as opposed to
Pl) during emotional action control when social anxiety symp-
oms increased; and (iii) further Bayesian anal yses r e v ealed mod-
r ate e vidence for the absence of left FPl activation in the high-
nxious group (BF 01 = 9.118) as well as the left DLPFC in the non-
nxious group (BF 01 = 8.261) during emotional behavior control.
 hus , together the results from both behavioral and neural re-
pects suggest that the present findings r epr esent a partial repli-
ation of those findings from Bramson et al. ( 2023 ) (possibly due to
he higher sensitivity of dimensional as compared to categorical
nalyses , see e .g. Chen et al., 2023 ). T he discrepancy may possibly
e due to the different task paradigms or stimuli used, partici-
ants fr om differ ent cultur al bac kgr ounds, or differ ent distribu-
ions of trait anxiety in the two studies. 
Additionall y, our secondary r esults sho w ed a significant nega-

ive context-specific positiv e sgACC–bilater al DLPFC connectivity
nd negative sgACC–bilateral FPl connectivity in the high-anxious
roup. In line with this, previous studies have indicated the im-
ortant role of vmPFC/ACC-FPl and sgACC-DLPFC connectivity in
motional regulation and their potential role in target-based non-
nv asiv e interv ention for affectiv e disorders (Fonzo et al., 2017 ;
ang et al., 2019 ; Whitfield-Gabrieli et al., 2020 ; Schiena et al., 2021 ).
ogether, our findings may reflect that context-specific changes in
he communication with the sgACC may underpin deficient emo-
ion regulation in high anxiety. 
Ther e ar e se v er al limitations in the curr ent study. First, Br am-

on et al. ( 2023 ) sho w ed a greater GABA/glutamate ratio as well
s stronger amygdalofugal projections in the FPl for the high-
nxiety gr oup, and giv en the lac k of corr esponding data in the
resent sample we were unable to examine whether the partial
eplication extends to these findings. Future studies could ex-
lore whether the neurochemical and structural changes could be
eplicated as a function of anxiety le v el and across cultures. Sec-
nd, thr eat-associated negativ e w or ds rather than other negative
tim uli suc h as sad w or ds w ere emplo y ed in the present paradigm.
hether other negative stimuli such as sad w or ds have a dis-

inct influence on action control could be investigated in future
tudies. 

onclusion 

he current study using an affective Go/NoGo paradigm par-
ially confirmed a functional–anatomical shift from FPl to
LPFC during emotion regulation in anxiety. Additional anal-
ses suggest a network-le v el shift involving sgACC connectiv-
ty, which shows a progressive shift to w ar ds the lateral PFC
ith the increased social anxiety levels. Together, the findings

dentify ne w interv ention tar gets for the tr eatment of anxious
ndividuals. 

upplementary data 

upplementary data are available at PSYRAD Journal online. 
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