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A B S T R A C T   

Trait anxiety is a well-established risk factor for anxiety and depressive disorders, yet its neural correlates are not 
clearly understood. In this study, we investigated the neural correlates of trait anxiety in a large sample (n = 179) 
of individuals who completed the trait and state versions of the State-Trait Anxiety Inventory and underwent 
resting-state functional magnetic resonance imaging. We used independent component analysis to characterize 
individual resting-state networks (RSNs), and multiple regression analyses to assess the relationship between 
trait anxiety and intrinsic connectivity. Trait anxiety was significantly associated with intrinsic connectivity in 
different regions of three RSNs (dorsal attention network, default mode network, and auditory network) when 
controlling for state anxiety. These RSNs primarily support attentional processes. Notably, when state anxiety 
was not controlled for, a different pattern of results emerged, highlighting the importance of considering this 
factor in assessing the neural correlates of trait anxiety. Our findings suggest that trait anxiety is uniquely 
associated with resting-state brain connectivity in networks mainly supporting attentional processes. Moreover, 
controlling for state anxiety is crucial when assessing the neural correlates of trait anxiety. These insights may 
help refine current neurobiological models of anxiety and identify potential targets for neurobiologically-based 
interventions.   

1. Introduction 

A central focus of psychopathology research revolves around the 
exploration of anxiety as a multidimensional construct, characterized by 
two well-established dimensions: "state anxiety," which denotes a tran-
sitory emotional state to adverse events, and "trait anxiety," a more 

enduring feature, defined as the predisposition to appraise stimuli as 
threatening and respond with anxiety (Vagg et al., 1980). Individuals 
with high trait anxiety are more likely to develop anxiety-related and 
depressive disorders (Shackman et al., 2016; Weger and Sandi, 2018). 
Understanding the neural correlates of trait anxiety would help refine 
neurobiologically-based models of anxiety and could lead to more 
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effective prevention and treatment strategies for such disorders. 
Early neurobiological accounts of trait anxiety focused on threat 

detection processes and subcortical brain regions (i.e., amygdala). More 
recent models have emphasized top-down regulatory mechanisms and 
prefrontal cortical areas (Bishop, 2009). For instance, several task-based 
functional magnetic resonance imaging (fMRI) studies have demon-
strated that individuals with high trait anxiety struggle to engage pre-
frontal brain regions in response to conflict, resulting in a poor ability to 
maintain attention and process goal-relevant information (Basten et al., 
2011; Bishop, 2009; Geng et al., 2016). Although valuable, these studies 
do not provide information about the neural correlates of trait anxiety at 
rest (i.e., not task-related) or at the system (i.e., network) level. 

In recent years, resting-state functional connectivity (RSFC) has 
become the gold standard tool to study spontaneous brain function at 
the system level. Several studies have investigated the association be-
tween trait anxiety and RSFC, although most have followed seed-based 
strategies, i.e., focused on isolated brain regions (Baur et al., 2013; 
Cermaková et al., 2020; Geng et al., 2016; Martynova et al., 2020; Zhang 
et al., 2020). To accelerate progress in this area, a transition to 
network-based approaches, allowing for characterizing regional activity 
at the system level in terms of coordinated patterns of activity, seems 
warranted (Shackman et al., 2016). 

To our knowledge, only two studies have assessed the neural corre-
lates of trait anxiety at the brain network level. Modi et al. (2015) 
showed that individuals with high trait anxiety, compared to those with 
low trait anxiety, exhibit reduced RSFC in the default mode network 
(DMN), several perceptual networks, and a network involving temporal, 
parieto-occipital and frontal regions. However, this study had a small 
sample size (n = 15 per group) and did not control for current (i.e., state) 
anxiety. Therefore, the unique correlates of trait anxiety independent of 
state anxiety could not be determined. This is important because, despite 
being highly correlated at the psychometric level (Watson and Clark, 
1984), trait and state anxiety could have different neural correlates 
(Bishop, 2008). 

Saviola et al. (2020) recently attempted to disentangle the neural 
correlates of trait versus state anxiety by assessing RSFC and state anx-
iety, as well as trait anxiety, in 42 individuals. These authors reported 
that trait anxiety was positively associated with RSFC between the 
default mode network (DMN) and prefrontal areas like the superior 
frontal gyrus (SFG) and the middle frontal gyrus (MFG) but not with the 
salience network (SN). In this study, however, self-report measures of 
trait and state anxiety were not significantly correlated, which is at odds 
with the previous literature (Watson and Clark, 1984). Additionally, the 
sample size was limited for establishing brain-behavior correlations. 

In this study, we aimed to investigate the neural underpinnings of 
trait anxiety by adopting a brain network perspective in a large sample 
size (n = 179) of individuals with varying levels of trait anxiety. Our 
primary objective was to identify distinct connectivity patterns within 
specific neural networks that exhibit unique associations with trait 
anxiety. 

2. Experimental procedures 

2.1. Sample 

We recruited participants as part of a prospective longitudinal study 
investigating behavioral and neural predictors of anxiety. Initially, we 
screened 840 adults (age ≥ 18 years) using the Spanish version (Bue-
la-Casal et al., 2016) of the State-Trait Anxiety Inventory–Trait (STAI-T) 
subscale via a secure web system. To ensure a diverse range of trait 
anxiety levels, we stratified STAI-T data into quartiles and selected in-
dividuals (n = 361) from each resulting stratum who met preliminary 
inclusion criteria. 

During a telephone interview, a medical doctor administered the 
Spanish version of the Mini International Neuropsychiatric Interview 
(MINI), confirming that potential participants fulfilled the inclusion/ 

exclusion criteria. Inclusion criteria were individuals aged 18 to 36 
years, having a smartphone (due to smartphone-based assessments in 
the larger study), and expressing willingness to participate in a neuro-
imaging assessment. Exclusion criteria included self-reported current or 
previous severe medical disorders, current psychoactive medication, 
current or past mental disorders (except current anxiety disorder, see 
Section 3.1 Socio-demographic and clinical characteristics), or current 
substance use (except occasional use of alcohol and other recreational 
drugs or tobacco use), as per the MINI, and any contraindication to 
neuroimaging assessment. 

Two hundred and six individuals meeting the inclusion/exclusion 
criteria provided written, informed consent, and participated in the 
current study. We excluded twenty-seven participants from MRI analysis 
(5 because of incidental findings and 22 due to in-scanner movement, 
see Section 2.4 fMRI pre-processing). The present study followed the 
latest version of the Declaration of Helsinki. The research and ethics 
committee at Hospital de Bellvitge (Barcelona, Spain) approved all pro-
cedures. We obtained signed informed consent from all participants. 

2.2. Psychometric assessment 

All participants completed the validated Spanish version of the STAI- 
T subscale during the recruitment phase. Due to practical constraints, 
the time elapsed between the STAI-T assessment and the MRI acquisition 
varied among participants (1–12 weeks). We assumed STAI-T scores 
would remain stable over time based on theoretical considerations (trait 
anxiety is stable by definition) and previous psychometric data 
demonstrating very high test-retest reliability of the STAI-T (>0.75) for 
intervals below 12 months (Barnes et al., 2002). On the day of the MRI 
session, participants completed the state subscale of the STAI (STAI-S) 
(Buela-Casal et al., 2016) before scanning. 

2.3. MRI data acquisition 

We scanned participants in a 3.0 Tesla Phillips Ingenia MRI scanner 
equipped with a 32-channel phased-array head coil. We measured 
changes in blood-oxygenation-level-dependent (BOLD) T2* signal using 
a gradient echo-planar imaging (EPI) sequence. During this sequence, 
participants actively stared at a fixation cross and were instructed to try 
“not think of anything”. For each participant, we obtained a whole-brain 
acquisition with forty odd-even interleaved slices, totalling an 8-minute 
acquisition time [repetition time (TR) = 2000 ms, echo time (TE) = 25 
ms, field of view (FOV) = 24 cm, 80×80 pixel matrix, flip angle = 90◦, 3 
× 3 × 3 mm isotropic voxel size with no gap, 240 vol]. In the same 
session, we acquired a high-resolution three-dimensional T1-weighted 
turbo-gradient-echo sequence of 6 min and 6 s (220 contiguous slices, 
TR = 10.5± ms, TE = 4.8± ms, flip angle = 8◦, FOV = 24 cm, 320×320 
pixel matrix, 0.75×0.75×0.75 mm voxel size) for anatomical reference. 

2.4. fMRI pre-processing 

We preprocessed the functional images using fMRIPrep 1.4.1. A full 
description of the anatomical and resting state pre-processing pipelines 
can be found in the Supplementary Material. After preprocessing, we 
performed denoising by regressing out 10 confounding factors. These 
factors included the mean signals from cerebrospinal fluid and white 
matter, DVARS (Derivative of root mean square VARiance over voxelS), 
the mean FD (framewise displacement), and the initial six principal 
components derived from aCompCor using fslregfilt. Subsequently, we 
used fslmaths to apply spatial smoothing (with a full-width at half 
maximum isotropic Gaussian kernel of 6 mm) and to band-pass filter the 
resulting time-series within the 0.01 to 0.08 Hz frequency range. 

Regarding in-scanner movement, our exclusion criterion was a mean 
framewise displacement (FD) >0.25. Twenty-two participants surpassed 
this threshold, and were therefore, excluded (Power et al., 2013, 2015). 
Additionally, a visual inspection of fMRIPrep output reports was 
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performed to identify movement outliers and assess the accuracy of the 
coregistration. No participants were excluded because of this reason. 

2.5. Resting-state independent component analysis (ICA) 

Resting-state network (RSN) maps were voxel-wise analysed using a 
probabilistic independent component analysis (ICA) approach, as 
implemented in the Multivariate Exploratory Linear Optimized 
Decomposition into Independent Components (MELODIC), distributed 
with FMRIB Software Library FSL (Beckmann and Smith, 2004). This 
approach enables the isolation of components based on the temporal 
correlation across brain areas while maximizing the spatial indepen-
dence between components (Magalhães et al., 2021). Thirty-five inde-
pendent components were selected based on the minimum description 
length criteria (Li et al., 2007). Afterwards, we conducted a 
dual-regression analysis following the approach outlined by Nickerson 
et al. (2017). In this phase, we used the group-average spatial maps 
derived from the MELODIC analysis to generate individualized versions 
of spatial maps and their corresponding timeseries for each subject. 
Initially, we regressed the group-average spatial maps onto each sub-
ject’s 4D space-time dataset as spatial regressors in a multiple regres-
sion, yielding subject-specific timeseries associated with each 
group-level spatial map. Subsequently, we further regressed these 
timeseries into the same 4D dataset as temporal regressors in another 
multiple regression, resulting in a distinct set of subject-specific spatial 
maps corresponding to each group-level spatial map. 

Importantly, because the ICA approach may identify noisy compo-
nents corresponding to non-biological signal, such as movement arti-
facts, independent components of interest were selected after visual 
inspection of their spatial distribution (Horowitz-Kraus et al., 2015). 
Specifically, components that were mainly present in regions that do not 
generate BOLD signal (white matter, ventricles, or outside the brain) 
were excluded from the analysis. In addition, to further refine the 
component selection, a correlation with the component templates 
distributed by the Stanford University Greicius Lab (https://greiciuslab. 
stanford.edu/resources) was performed using fslcc command. Finally, 
we obtained 15 RSN of interest (see Section 3.2 Independent Component 
Analysis), which were used in subsequent analyses. 

2.6. Statistical analyses 

We evaluated the relationship between trait anxiety (STAI-T scores) 
and the voxel-wise values from the individual RSNs using multiple 
regression analyses (one for network), controlling for sex, age, and state 
anxiety (STAI-S scores). The incorporation of sex and age as covariates is 
justified by their well-established influence on the clinical presentation, 
course, and neurobiological underpinnings of anxiety (Correa and 
Brown, 2019; Farhane-Medina et al., 2022; Gold et al., 2020; Lenze and 
Wetherell, 2011). Controlling for state anxiety was also deemed essen-
tial to unravel the specific correlates of trait anxiety, given the unre-
solved debate surrounding the correlation between these two anxiety 
measures (Saviola et al., 2020; Watson and Clark, 1984). Additionally, 
we conducted the same analyses without controlling for state anxiety. 

Statistical significance was assessed using the nonparametric per-
mutation procedure implemented in FSL’s randomise tool (Winkler 
et al., 2014). Specifically, we used threshold-free cluster enhancement 
(TFCE) to detect significant correlations while controlling for the 
family-wise error rate (FWE-R). We set the significance threshold at α =
0.05 and performed 5000 permutations. 

3. Results 

3.1. Socio-demographic and clinical characteristics 

Table 1 shows the sociodemographic and clinical characteristics of 
the final sample (n = 179). Thirty-one participants displayed one or 

more current symptoms of anxiety disorders, with 27 exhibiting symp-
toms of generalized anxiety disorder, 7 showing symptoms of social 
anxiety disorder, 11 presenting panic disorder symptoms, and 2 dis-
playing symptoms of agoraphobia, as indicated by the MINI interview. 
Following a dimensional approach, we did not exclude any participant 
(see Supplementary Table S1). 

Participants’ trait and state anxiety scores are comparable to pub-
lished normative values from the general population (Guillén-Riquelme 
and Buela-Casal, 2011). Note that in the Spanish versions of the STAI-T 
and STAI-S, scores range from 0 to 60. As expected, and like previous 
work (Shackman et al., 2016), STAI-T and STAI-S scores were positively 
and significantly correlated (r = 0.56, p < 0.0005). 

3.2. Independent component analysis (ICA) 

Our ICA resulted in 35 components (RSNs), 20 of which were located 
in non-BOLD signal regions or showed no correlation with any recog-
nizable RSN. Analyses were therefore performed with the remaining 15 
RSNs (Fig. 1). 

3.3. Neural correlates of trait anxiety 

When we controlled for age, sex, and state anxiety, trait anxiety was 
positively and significantly associated with brain connectivity in the left 
angular gyrus/inferior parietal within the dorsal attentional network 
(DAN), in the right precuneus within the ventral Default Mode Network 
(vDMN), and the left superior temporal cortex (STC) and the left planum 
temporale within the auditory network (AN). These results are presented 
in Fig. 2 and Table 2. When we did not control for state anxiety, trait 
anxiety was positively and significantly associated with brain connec-
tivity levels in four RSNs: at the level of a right posterior cingulate cortex 
(PCC) cluster within the dorsal Default Mode Network (dDMN), in two 
left angular gyrus/inferior parietal clusters and at the level of the left 
middle frontal cortex (MFC) within the left executive control network 
(LECN), in two right precuneus clusters within the vDMN, and a left 
inferior parietal cluster and a right PCC cluster from the precuneus 
network (PN). These results are presented in Fig. 3 and Table 2. 

In a post-hoc analysis, we verified that the correlations between the 
ICA connectivity values of each voxel and STAI-T measures showed no 
significant differences between individuals experiencing current symp-
toms of anxiety disorders (n = 31) and those without these symptoms (n 
= 148). However, an exception emerged in the correlation between trait 
STAI scores and the connectivity of the precuneus within the vDMN 
(controlling for state anxiety), indicating a higher correlation in the 
subgroup with anxiety symptoms (z=− 2.28, p = 0.02). Despite this 
divergence, the correlation values were positive and significant in both 
subgroups (with anxiety symptoms r = 0.60, p < 0.001; without anxiety 
symptoms r = 0.22, p = 0.007). 

4. Discussion 

We investigated resting-state brain networks associated with trait 

Table 1 
Socio-demographic and clinical characteristics.  

Sociodemographic characteristics 
Age, years: mean (SD) [range] 25.08 (4.51) [19–36] 
Sex, male: n (%) 86 (48 %) 
Race/ethnicity 

White: n (%) 
Hispanic/Latin: n (%) 
Asian: n (%)  

129 (72.1 %) 
48 (26.8 %) 
2 (1.1 %) 

Clinical characteristics 
STAI-T; mean (SD) [range] 20.53 (10.18) [1–45] 
STAI-S; mean (SD) [range] 12.10 (7.17) [1–34] 

Abbreviations: STAI-T: State-Trait Anxiety Inventory-Trait; STAI-S: State-Trait 
Anxiety Inventory-State; SD: Standard Deviation. 
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anxiety in a large sample of individuals with a wide range of scores in 
self-report measures of trait anxiety. In this study, trait anxiety uniquely 
correlated with intrinsic connectivity in posterior regions of three brain 
networks: the DAN, the ventral DMN, and the AN. 

First, recent functional studies have revealed that various regions 
within the DAN play distinct roles in top-down attentional control 
(Rajan et al., 2021), and elevated connectivity across these DAN regions 
has been found to correlate with anxiety scores (Huang et al., 2022). 
Additionally, in clinical populations, disruptions in the lateral parietal 
regions of the DAN have been associated with compromised emotion 
regulation abilities, which can be conceived as a specific form of 
attentional control (Picó-Pérez et al., 2017). Our findings, establishing a 
connection between trait anxiety scores and intrinsic connectivity 
within the DAN, align with these prior investigations and can be 
therefore interpreted in terms of modulation of attention-related 
processes. 

Our results are, however, at odds with a recent study associating 

resting-state connectivity in the precuneus (a “functional core” of the 
DMN; Utevsky et al., 2014) with state but not with trait anxiety (Saviola 
et al., 2020). In their investigation, the authors attributed their findings 
to the purported involvement of posterior DMN regions in behavioral 
adaptation to environmental changes and attentional control, as posited 
by other researchers (Cavanna and Trimble, 2006; Pearson et al., 2011). 
In contrast, we propose that heightened engagement of posterior DMN 
nodes may be associated with a trait-like predisposition to exhibit poor 
adaptation to changes rather than manifesting distress in response to 
actual uncertain scenarios. Further research is needed to elucidate the 
reasons for these contradictory findings. Notably, our study diverges 
significantly from Saviola and colleagues in terms of statistical power, 
the timing of state anxiety assessment (pre- vs. post-imaging assess-
ment), and the control for the confounding effects of the complementary 
STAI scores. 

Our suggestion that the resting-state neural correlates of trait anxiety 
mainly involve attentional networks fits well with previous 

Fig. 1. Resting state networks assessed in the current study.  

V. De la Peña-Arteaga et al.                                                                                                                                                                                                                  



European Neuropsychopharmacology 83 (2024) 19–26

23

experimental research linking increased trait anxiety with attentional 
impairment (Berggren and Derakshan, 2013, 2014). Likewise, our 
findings align with the Attentional Control Theory (Eysenck et al., 
2007), which suggests that high trait anxiety is associated with disrup-
tions in the capacity to inhibit task-irrelevant information and flexibly 
shift attention across different sources; proposals highlighting the dys-
regulation of attentional control as the hallmark of anxiety (Bishop, 
2009); and general cognitive models that attribute anxiety to mal-
adaptive information processing (see Valadez et al., 2022 for a recent 
review). 

One relatively unexpected finding of our study was the association of 
trait anxiety with intrinsic connectivity in regions within the auditory 
network (e.g., superior temporal gyrus). However, this is consistent with 
previous resting-state studies on trait anxiety (Saviola et al., 2020) and 
clinical populations (Su et al., 2020; Wei et al., 2021). These changes in 
functional connectivity in sensory networks observed in association with 
anxiety scores have been suggested to stem from an altered ability to 
modulate attention to sensory stimuli (Albertina et al., 2022). These 
findings indicate potential novel approaches for treating anxiety con-
ditions. While the results described in previous paragraphs seem to 
indicate that the modulation of attentional processes may be useful for 
the treatment of anxiety, the results involving the auditory network 
suggest that interventions at earlier stages of sensory processing on more 
basic perceptual processes could be also effective. 

When we did not control for state anxiety in our analyses, trait 
anxiety was also significantly associated with intrinsic connectivity in 

frontal regions of the executive networks. This suggests that these neural 
correlates are common to both trait and state anxiety. Interestingly, 
previous reports have shown that, specifically in individuals with high 
anxiety levels, neural correlates of trait and state anxiety overlap in 
functionally connected networks encompassing ventral prefrontal re-
gions (Takagi et al., 2018), and our findings were indeed located in the 
left ventro-lateral prefrontal cortex (middle frontal gyrus). Future 
research should disambiguate the role of prefrontal regions in trait and 
state anxiety. From a methodological perspective, our results highlight 
the importance of controlling for states (in this case, anxiety) when 
assessing the neural correlates of traits. 

Our study has strengths and limitations. We assessed a large sample 
of individuals with different levels of trait anxiety, which allowed for a 
robust assessment of individual differences. Moreover, we used state-of- 
the-art methods to assess brain networks and validated self-report 
measures of trait and state anxiety. It is also important to highlight 
that our sample did not encounter confounding effects from medication, 
as participants were not using psychotropic drugs. This represents a 
notable strength of the present study, as this aspect is frequently over-
looked in many clinical research studies (Ilzarbe and Vieta, 2023). We 
also acknowledge some limitations. We did not assess “true” brain ac-
tivity but the correlation between regional time courses and the average 
time courses of their respective networks. This approach allowed for 
calculating the correlation between STAI scores and resting-state fMRI 
data. However, further research should investigate whether similar 
conclusions may be obtained during task-based fMRI, especially during 

Fig. 2. Brain regions within resting-state networks significantly associated with trait anxiety after controlling for age, sex, and state anxiety (n = 179). For better 
visualization, results are thresholded at pFWE-corr<0.1. 

Table 2 
Anatomical locations within resting-state networks significantly associated with trait anxiety.  

Analysis† Anatomical location MNI coordinates Network k t value p value* 
X Y Z 

Controlling for state anxiety Angular Gyrus/Inferior Parietal Cortex (L) − 30 − 66 48 DAN 38 3.9 0.036 
Superior Temporal Gyrus (L) − 66 − 40 18 AudN 25 4.5 0.025 
Planum Temporale (L) − 38 − 34 14 AudN 8 4.0 0.049 
Precuneus (R) 12 − 58 50 vDMN 200 4.5 0.009 

Not controlling for state anxiety Posterior Cingulate Cortex (R) 4 − 30 38 dDMN 39 4.0 0.036 
Angular Gyrus/Inferior Parietal Cortex (L) − 36 − 64 44 LECN 65 3.8 0.031 
Angular Gyrus/Inferior Parietal Cortex (L) − 48 − 76 42 LECN 29 3.6 0.041 
Middle Frontal Gyrus (L) − 44 48 12 LECN 25 3.9 0.038 
Precuneus (R) 12 − 60 26 vDMN 46 3.9 0.034 
Precuneus (R) 12 − 58 50 vDMN 32 3.8 0.035 
Inferior Parietal Gyrus (L) − 26 − 48 38 PCuN 53 3.9 0.037 
Posterior Cingulate Cortex (R) 16 − 42 36 PCuN 2 4.3 0.05 

Abbreviations: AudN: Auditory Network, DAN: Dorsal Attention Network, dDMN: Dorsal Default Mode Network, L: Left, LECN: Left Executive Control Network, MNI: 
Montreal Neurological Institute, PCuN: Precuneus Network, R: Right, vDMN: Ventral Default Mode Network. 

† Both analyses were controlled for age and sex. 
* Family-wise error rate (FWE-R) corrected for multiple comparisons (i.e., threshold-free cluster enhancement). 
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the induction of anxiety states. Also, it is important to note that the 
networks identified by our ICA analysis were somewhat overlapping. 
Thus, regions such as the precuneus or the angular gyri may be ascribed 
to different networks. Another limitation of the study is that the final 
sample might underrepresent individuals with the highest anxiety 
values due to the presence of specific exclusion criteria in this subgroup. 
Despite this limitation, it’s important to note that our study sample 
effectively encompasses a range of anxiety levels, aligning with our 
primary goal of capturing diversity in anxiety levels. Finally, we limited 
our anxiety assessment to a single self-report (the STAI) and two di-
mensions (state and trait anxiety). In contrast, other scales of similar 
constructs (neuroticism, negative affect, etc.) exist. 

In summary, we have demonstrated that the neural correlates of trait 
anxiety are distributed across different brain networks and that trait 
anxiety is uniquely associated with intrinsic connectivity in posterior 
brain regions. Our findings may help refine neurobiological models of 
trait anxiety by highlighting the prominent role of parietal areas, and the 
alleged attentional processes supported by these regions. In addition, 
given the well-established role of trait anxiety as a risk factor for mental 
disorders, our results open the door to the development of risk bio-
markers (Shackman et al., 2016), i.e., using the neural correlates of trait 
anxiety identified here to predict which individuals have more chances 
of developing full-blown disorders. Eventually, these biomarkers could 
inform intervention or prevention efforts. Indeed, from the perspective 
of precision psychiatry, the ultimate goal of integrating these bio-
markers is to guide initiatives focused on early detection and prevention 
efforts (Fusar-Poli et al., 2022). For instance, if the role of attentional 
networks in trait anxiety is consistently observed, interventions could be 
tailored to ’retrain’ attention in individuals at an increased risk (Liu 
et al., 2018). This may involve employing regulatory strategies in the 
context of cognitive-behavioral or mindfulness techniques. Additionally, 

strategic interventions for individuals with high trait anxiety may 
encompass pharmacological or neurostimulation methods (e.g., trans-
cranial magnetic stimulation) targeting the specific areas identified in 
this study. Future research should also strive to unravel the functional 
distinctions among brain areas linked to trait anxiety and those more 
specifically associated with anxiety disorders, potentially through 
symptom provocation studies in clinical samples. 
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