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Abstract

Background: Anxiety is associated with aberrant patterns of cortical thickness in regions 

implicated in emotion regulation. However, few studies have examined cortical thickness 

differences between individuals with anxiety and healthy controls (HCs) across development, 

particularly during childhood when cortical thinning begins and anxiety risk increases. A better 

understanding of age-related changes in cortical thickness patterns among anxious individuals is 

essential to develop plausible targets for early identification.

Methods: The current study examined how age impacted differences in cortical thickness 

patterns between HCs and anxious individuals. Participants included 233 individuals (ages 7–35) 

with a current anxiety disorder (n=149) or no lifetime history of psychopathology (n=84). Cortical 

thickness of regions that are implicated in emotion regulation [ventromedial prefrontal cortex 

(vmPFC), rostral anterior cingulate (rACC), and insula] were assessed.

Results: All regions showed significant thinning with age, except left rACC and right insula. 

However, rates of thinning differed among anxious and HC participants, with anxious participants 

demonstrating slower rates of right vmPFC thinning. Regions of significance analyses indicated 

that anxious, relative to HC, participants exhibited thinner right vmPFC before age 11, but thicker 

right vmPFC after age 24.

Conclusions: Current findings suggest that anxious individuals do not demonstrate normative 

right vmPFC cortical thinning, which may lead them to exhibit both thinner vmPFC in middle 

childhood and thicker vmPFC in adulthood compared to HCs. These findings may provide 

plausible targets for identification of anxiety risk that differ based on developmental stage.
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Introduction

Anxiety disorders impact a large proportion of the population (Bandelow & Michaelis, 

2015), and are among the leading causes of disability world-wide (World Health 

Organization, 2017). Additionally, they are characterized by a chronic course (Yonkers et al., 

2003), and often onset between childhood and later adolescence (De Lijster et al., 2017). 

Given high rates of lifetime prevalence and childhood onset, there is a significant need for 

the identification of targets that can be utilized in early identification and prevention for 

individuals at high risk for anxiety.

Cortical thickness of regions implicated in emotion regulation, such as the ventromedial 

prefrontal cortex (vmPFC), rostral anterior cingulate cortex (rACC), and insula (Etkin et al., 

2011, 2015), may be promising neural markers of anxiety for two reasons. First, there is 

evidence that activation of these regions during task-based emotional reactivity is altered in 

anxiety (Duval et al., 2015; Taylor & Whalen, 2015). However, though anxious individuals 

consistently exhibit insula hyperactivation, both hypo- and hyperactivation of the vmPFC 

and rACC has been observed across studies and tasks (Duval et al., 2015; Taylor & Whalen, 

2015). Therefore, though functional evidence implicates the role of these regions in anxiety, 

structural indices, such as cortical thickness, display greater retest reliability (Elliott et al., 

2020), and therefore may be more reliable markers of risk. Second, cortical thickness is a 

sensitive index of age-related changes in cortical structure (Lemaitre et al., 2012). Given its 

sensitivity to developmental changes, deviations from typical trajectories of cortical 

thickness development may be more easily detected, thereby leading to early identification 

of at-risk individuals.

To date, research examining abnormalities in vmPFC, rACC, and insula cortical thickness in 

anxious adults has yielded largely mixed results. Some studies find that, compared to healthy 

controls (HCs), anxious participants exhibit thinner vmPFC (Carnevali et al., 2019; Syal et 

al., 2012), though others have failed to detect group differences (Asami et al., 2018; 

Maggioni et al., 2019; Molent et al., 2018). Results are also mixed for rACC, with some 

work demonstrating that anxious individuals exhibit thinner rACC (Carnevali et al., 2019), 

while others studies find thicker rACC (Brühl et al., 2014; Zhao et al., 2017), or no 

differences in rACC thickness (Asami et al., 2018; Maggioni et al., 2019; Molent et al., 

2018; Syal et al., 2012) compared to non-disordered individuals. Similarly, anxious 

individuals have been shown to exhibit both thinner (Kang et al., 2017; Syal et al., 2012) and 

thicker (Brühl et al., 2014; Zhao et al., 2017) insula than HCs, while other studies have 

failed to find differences between these groups (Asami et al., 2018; Frick et al., 2013; 

Maggioni et al., 2019; Molent et al., 2018).

In comparison to the adult literature which, while largely mixed, has begun to highlight 

cortical structural abnormalities in anxiety disorders, only three studies to date have 

compared cortical thickness between youth (ages 8 to 18) with and without anxiety 

disorders. Two recent studies found that anxious youth exhibited thicker vmPFC than 

controls across two studies (Gold et al., 2017; Strawn et al., 2014). Findings were less 

consistent for rACC and insula, with one study indicating less cortical thickness in these 
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regions for anxious youth compared to controls (Suffren et al., 2019), while two others 

reported null results (Gold et al., 2017; Strawn et al., 2014).

Clearly, questions remain regarding whether clinical anxiety is associated with cortical 

thickening or thinning in regions implicated in emotion regulation. Along with 

methodological differences across labs, inconsistent findings may relate to developmental 

change. Research indicates indices of cortical thickness demonstrate developmental changes, 

typically reaching their peak in early childhood (Ducharme et al., 2016) before linearly 

thinning until middle age (Fjell et al., 2014; Tamnes et al., 2010). However, individuals with 

anxiety may not demonstrate typical trajectories of cortical thinning. Preliminary evidence 

from community samples suggests that youth with greater anxiety symptoms demonstrate 

slower rates of cortical thinning, thereby leading to differential relations between anxiety 

and cortical thickness across development such that cortical thickness is thinner in younger 

anxious youth but thicker in older anxious youth (Ducharme et al., 2014; Newman et al., 

2016). This deviance from normative cortical thinning may also predict future increases in 

symptoms in youth (Whittle et al., 2019). However, to date, studies examining differences in 

age-related patterns of cortical thinning have been limited to youth community samples. As 

the current body of literature is largely mixed regarding whether anxiety is associated with 

increased or decreased cortical thickness of regions implicated in emotion regulation (i.e., 

vmPFC, rACC, insula), developmental differences could contribute to these mixed findings. 

Therefore, the goal of the current study was to examine the relation between anxiety and 

age-related patterns of cortical thinning in a sample of individuals ranging from childhood to 

adulthood with and without anxiety disorders.

In addition to examining developmental differences, we expand on prior study findings by 

taking a Research Domains of Criteria (RDoC) Initiative (Insel et al., 2010) approach. The 

goal of the RDoC Initiative is to classify psychopathology utilizing a dimensional approach 

based on neurobiological and behavioral markers, rather than traditional categorical 

diagnoses (Cuthbert & Insel, 2013). Indeed, increasing research highlights transdiagnostic 

biological and behavioral markers that cut across categorically defined anxiety disorders and 

provides evidence for dimensional models of anxiety (Sharp et al., 2015; Tambs et al., 

2009). Therefore, rather than examining cortical thickness within the context of specific 

diagnoses, the current study examined whether clinical anxiety is associated with deviations 

in typical age-related patterns of cortical thinning in a large sample of diagnostically diverse 

patients with anxiety and HCs ranging from childhood to middle adulthood. Based on 

preliminary evidence from community samples, we hypothesized that anxious individuals 

would show diminished age-related patterns of cortical thinning in regions implicated in 

emotion regulation (i.e., vmPFC, rACC, insula) compared to HCs, thereby leading the 

relation between anxiety and cortical thickness to change across age.

Materials and Methods

Participants

Participants included 233 participants between the ages of 7 and 35 (M Age=17.86, 

SD=5.96) from two separate studies. The first study was conducted at both University of 

Illinois at Chicago (UIC) and University of Michigan (UM) and included a sample of 
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children and adolescents (ages 7–19). The second study was conducted at UIC and included 

a sample of adults (ages 18–35). Of note, although the original adult sample included 

participants up to age 65, we restricted the age range of the current study to 35 because 

cortical thickness data was only available for 4 HCs between the ages of 30 and 65 and rates 

of cortical thinning decelerate around middle age (Fjell et al., 2014).

Inclusionary criteria for the current study included either a current anxiety diagnosis (n=149) 

or no lifetime history of any DSM-IV Axis I disorder in the youth sample or any DSM-5 

disorder in the adult sample (n=84). Comorbidity was permitted. Exclusionary criteria 

included treatment (i.e., psychotropic medication, psychotherapy), histories of serious 

mental illness (i.e., bipolar disorder, schizophrenia), intellectual disability, pervasive 

development disorders, current substance use disorders within the past 6 months, or 

contraindications to magnetic resonance imaging (e.g., pregnancy, metal implants). In the 

current study, 62.2% of participants were female. In terms of participants’ racial identity, 

54.9% were Caucasian, 15.5% were African American, 14.2% were Asian, and the rest 

identified as biracial or another race. Participants in the adult and youth samples did not 

differ by gender, χ2(1)=3.78, p=.051, or race, χ2(1)=0.02, p=.90. However, as expected, 

participants in the youth sample were significantly younger than those in the adult sample, 

t(231)=-16.98, p<.001.

Across both studies, participants were recruited from outpatient clinics and the community 

using a variety of means including flyers and internet advertisements. Informed consent and 

assent were obtained and all participants completed assessments of clinical diagnoses and 

symptoms and a resting MRI scan. Study procedures were approved by the Institutional 

Review Boards at both UIC and UM.

Clinical Measures

Clinical diagnoses in youth and adults were assessed using the Schedule for Affective 

Disorders and Schizophrenia for School Age Children (Kaufman et al., 1997) and the 

Structured Clinical Interview for DSM–5 (First et al., 2015), respectively. Diagnoses within 

the anxious group are presented in Table 1. As seen, there were high levels of comorbidity 

and the majority of anxious participants had 2 or more current anxiety diagnoses. Within the 

anxious group, participants in the youth and adult samples did not differ in frequency of 

diagnoses of generalized anxiety disorder, social anxiety disorder, specific phobia, or 

agoraphobia (lowest p=.31). However, participants in the adult sample had higher frequency 

of diagnoses of panic disorder, χ2(1)=11.46, p=.001, and posttraumatic stress disorder, 

χ2(1)=7.51, p=.006. As expected, rates of separation anxiety disorder were higher in the 

youth sample, χ2(1)=12.20, p<.001.

Anxiety symptoms were assessed using the Pediatric Anxiety Rating Scale (PARS; Research 

Units on Pediatric Psychopharmacology Anxiety Study Group, 2002) in the youth study and 

the Hamilton Anxiety Rating Scale (HAMA; Hamilton, 1959) in the adult study. To allow 

for comparison of anxiety symptoms across the two samples, both the PARS and HAMA 

total scores were converted into standardized z-scores by subtracting the sample mean from 

the observed score and dividing by the sample standard deviation.
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Cortical Thickness Acquisition

At UIC, the structural MRI scans were obtained on a 3 Tesla GE Discovery System (General 

Electric Healthcare, Waukesha, WI) with an 8-channel head coil. After positioning the 

subjects in a supine position in the scanner, structural scans were obtained with a 3D 

BRAVO pulse sequence with the following parameters: flip angle 13°, inversion time 450 

msec, field of view 22 × 22 cm, matrix size 256 × 256, slice thickness 1 mm3, 182 axial 

slices of the whole brain. At UM, a 3.0 T GE Signa Scanner (General Electric; Milwaukee, 

Wisconsin, USA) with a GE quad head coil was used to acquire high resolution, T1-

weighted volumetric anatomical scans (3D spoiled-gradient echo sequence, 9 ms repetition 

time, 1.8 ms echo time, 500 ms inversion time, 15° flip angle, 256 × 256 matrix, 256 mm 

field of view; 124 slices, 1.2 mm slice thickness).

Cortical Thickness Preprocessing

Across both studies, the cortical thickness measurements were obtained using FreeSurfer 

Image analysis suite version 6.0 (http://freesurfer.net/fswiki/FreeSurferWiki). Automated 

procedure for cortical reconstruction and volumetric segmentation has been previously 

documented in detail (Dale et al., 1999; Fischl et al., 2002). In short, structural images 

analysis involved motion correction, removal of non-brain tissue, transformation to Talairach 

space, segmentation of white matter and gray matter structures, intensity normalization, 

tessellation of gray-white matter boundary, topology correction, and surface deformation 

following intensity gradients for optimal placement of gray-white matter boundary and 

cerebrospinal fluid and gray matter boundary. The reconstructed cortical surface was 

automatically parcellated to cortical units with respect to gyral and sulcal structure based on 

probabilistic information from previously labelled atlases (Desikan et al., 2006; Fischl et al., 

2004) following which, the surface area, thickness, and volume of each unit were computed 

(Fischl & Dale, 2000; Han et al., 2006). Here, cortical thickness of bilateral rostral ACC, 

vmPFC, and insula were then extracted for further analysis, wherein thickness is the average 

distance between the white-gray matter boundary and the pia-gray matter boundary at each 

vertex on the tessellated surface.

Analytic Approach

Linear regressions were used to examine whether age-related patterns of cortical thickness 

differed among anxious participants and HCs. In the first step of the regression, study 

sample (youth vs. adult study), study location (UIC vs. UM), gender, estimated total 

intracranial volume (ICV), age, and diagnostic group (anxiety: yes vs. no) were all entered 

as predictor variables. The Age × Diagnostic Group interaction was entered as a predictor 

variable in step two of the regression. Cortical thickness for regions of interest was entered 

as the dependent variable. This analysis was repeated separately for bilateral indices of 

vmPFC, rACC, and insula cortical thickness. A Bonferroni correction was used for all 

primary analyses to control for multiple comparisons (adjusted p=.017).

Results

Demographic and clinical characteristics of participants are presented in Table 1. No 

significant differences were observed between anxious participants and HCs on any 
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demographic variables. As expected, participants with an anxiety diagnosis had greater 

levels of anxiety symptoms than HCs, t(212)=25.52, p<.001, reffect size=.87.

Primary analyses are presented in Table 2. Results indicate a main effect of age on all 

indices of cortical thickness indices, except left rACC and right insula, such that all other 

examined regions showed significant linear thinning with age (βs=-.49 – -.33, ps=<.001, 

reffect sizes=.23–.33) (see Figure 1). Additionally, there were group differences for left 

vmPFC, with anxious participants showing greater thickness than HCs, β=.15, t(226)=2.42, 

p=.016, reffect size=.16 (see Figure 2). The main effect of gender was also significant for left 

vmPFC, β=-.30, t(226)=-4.23, p<.001, reffect size =.27, and right insula, β=-.18, t(226)=-2.50, 

p=.013, reffect size=.16, with males (37.8%; n=88) showing greater cortical thickness.

Results also revealed a significant Age × Diagnostic Group interaction for right vmPFC, 

β=.59, t(225)=2.48, p=.014, reffect size=.16, but none of the other regions of interest (lowest 

p=.14). Splitting by diagnostic group, results indicated that HCs showed greater rates of 

thinning, β=-.67, t(78)=-5.08, p<.001, reffect size=.50, compared to anxious participants, 

β=-.38, t(143)=-3.06, p=.003, reffect size=.25. A region of significance analysis utilizing the 

PROCESS macro (Hayes, 2017) showed that anxious patients exhibited thinner right vmPFC 

compared to HCs at ages 10.20 and below, but thicker right ventromedial PFC than HCs at 

ages 24.53 and above (see Figure 3).

Finally, information regarding additional analyses examining nonlinear effects of age and 

cortical thinning in anxiety diagnostic subgroups can be found in supplementary materials 

and Supplementary Table 1.

Discussion

The current study sought to examine whether clinical anxiety is associated with deviations in 

typical age-related patterns of cortical thinning in a large sample of patients with 

heterogeneous anxiety disorders and HCs ranging from middle childhood to middle 

adulthood. Consistent with hypotheses, clinically anxious individuals exhibited lesser 

cortical thinning of the right vmPFC across age, relative to HCs. Additionally, the relation 

between cortical thickness and anxiety differed across development such that, compared to 

HCs, anxious children between the ages of 7 and 11 exhibited thinner right vmPFC whereas 

relatively thicker vmPFC was observed in adulthood. Thus, results from the current study 

suggest that anxious individuals do not demonstrate normative cortical thinning within the 

right vmPFC, which may lead anxious individuals to exhibit both thinner and thicker 

vmPFC compared to HCs at different stages of development. Together, these findings have 

the potential to provide plausible targets for identification of anxiety risk that differ based on 

developmental stage.

In the current study, anxious and control participants only differed in age-related patterns of 

cortical thinning for right vmPFC, and no differences in left vmPFC or bilateral rACC or 

insula thickness were observed. This is partially supported by previous findings, as multiple 

studies have failed to detect a relation between differences in rACC and insula thickness 

between anxious and control individuals (Asami et al., 2018; Frick et al., 2013; Gold et al., 
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2017; Maggioni et al., 2019; Molent et al., 2018; Strawn et al., 2014; but see also Brühl et 

al., 2014; Suffren et al., 2019; Zhao et al., 2017). Additionally, the relation between 

symptoms and aberrant patterns of age-related cortical thinning in community samples has 

also been observed to be specific to right vmPFC (Ducharme et al., 2014; Whittle et al., 

2019). There is debate regarding whether the lateralization of brain function relates to 

emotional valence or motivation (Miller et al., 2013). However, both proposed models 

implicate the lateralization of processes related to anxiety (i.e., negative emotion processing, 

avoidance behaviors) to the right hemisphere (Harmon-Jones et al., 2010; Heller et al., 1998) 

and are in accordance with current and previous findings that aberrant development of the 

right, but not left, vmPFC may be associated with anxiety. This said, as information 

regarding participant handedness was not systematically collected in the current study, and 

therefore was unable to be controlled for, interpretation of the lateralization of current 

findings should remain tentative.

The vmPFC is implicated in processes that may contribute to the development and 

maintenance of anxiety disorders, such as fear extinction and emotion regulation. Though 

the precise role of the vmPFC remains debated, there is increasing evidence that the vmPFC 

contributes to fear extinction by inhibiting conditioned fear responses during extinction 

recall (Sevenster et al., 2018). Similarly, the vmPFC is consistently implicated in implicit 

emotion regulation processes, and may serve to modulate reactivity of limbic regions (Etkin 

et al., 2011, 2015). Thus, as anxiety disorders are linked to deficits in both fear extinction 

(Duits et al., 2015) and emotion regulation (Cisler et al., 2010), it is possible that deficits in 

these processes may mediate the relation between aberrant age-related patterns of vmPFC 

thickness and anxiety. Future research is needed to confirm whether the relation between 

aberrant cortical thinning and anxiety is specific to right vmPFC, as well as mechanisms 

underlying this relation.

Current findings indicate that the relation between anxiety and vmPFC cortical thickness 

may vary as a function of development, with anxious children exhibiting thinner vmPFC and 

adults exhibiting thicker vmPFC compared to HCs. This finding is consistent with previous 

studies within community samples showing that cortical thickness is thinner in anxious 

youth during middle childhood but thicker in older adolescence/early adulthood (Ducharme 

et al., 2014; Newman et al., 2016). However, it conflicts with other anxious patient samples 

that have detected null results (Asami et al., 2018; Frick et al., 2013; Maggioni et al., 2019; 

Molent et al., 2018), thicker vmPFC in youth (Gold et al., 2017; Strawn et al., 2014), and 

thinner vmPFC in adulthood (Carnevali et al., 2019; Syal et al., 2012). Methodological 

differences across studies may be responsible for these contradictory findings. For instance, 

all but one (Gold et al., 2017) of these previous studies examining vmPFC thinning included 

small diagnostic samples (n<40), which may have limited their power to detect group 

differences in vmPFC thickness. Additionally, the majority of previous studies were limited 

to homogenous diagnostic groups with little comorbidity, whereas in the current study, the 

majority of anxious participants had multiple current anxiety diagnoses, thereby suggesting 

clinical differences in samples. Finally, these prior studies included samples extending to 

late adulthood, by which point cortical thinning is largely completed in typically developing 

samples (Fjell et al., 2014; Tamnes et al., 2010). If anxious individuals continue to show 

aberrant cortical thinning into later adulthood after thinning is typically completed, it is 
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plausible that the relation between vmPFC thickness and anxiety could again change at this 

developmental switch point, thereby contributing to mixed findings in samples including 

older adults.

Nonetheless, results highlight trajectories of vmPFC thinning as a promising marker of 

anxiety, and suggest that either thinner or thicker vmPFC may be a biomarker of clinical 

anxiety, depending on the developmental stage. Indeed, compared to other indices, cortical 

thickness is particularly sensitive to age-related changes in cortical structure (Lemaitre et al., 

2012), thereby allowing for the early detection of aberrant development as risk for anxiety 

increases. This is particularly important, as our results bolster evidence that anxiety-related 

aberrant cortical thinning is observable prior to adolescence in middle childhood (Ducharme 

et al., 2016; Newman et al., 2016; Whittle et al., 2019), when risk of anxiety onset 

significantly increases (Costello et al., 2005). However, it is important to note that the 

current study focused on individuals with and without a current diagnosis of anxiety and was 

not longitudinal, thereby precluding conclusions from being drawn regarding whether 

aberrant vmPFC cortical thinning is a predictor or correlate of clinical anxiety. Despite this, 

increasing evidence does point to aberrant cortical thinning as an early marker of risk which 

may be detected before the onset of a clinical diagnosis. For example, though environmental 

influences, such as abuse, may impact vmPFC thickness (e.g., Gold et al., 2016), cortical 

thickness is highly heritable (Panizzon et al., 2009), suggesting that this may be an important 

phenotype of interest when examining biological risk for anxiety. In line with this, although 

vmPFC thickness was not specifically examined, one study illustrated that both disordered 

and non-disordered offspring of anxious parents differ from controls in cortical thickness 

(Suffren et al., 2019). Moreover, in a separate community sample, slower rates of cortical 

thinning across a two-year window in middle childhood, particularly within the vmPFC 

region, were predictive of prospective increases in internalizing symptoms (Whittle et al., 

2019). Therefore, even though future longitudinal studies are needed to test whether aberrant 

cortical thinning trajectories of the vmPFC predict anxiety disorder onset, preliminary 

evidence suggests this may be an important early biological marker of risk.

Despite the study’s many strengths including a large and clinically diverse anxious sample 

spanning multiple developmental periods, there are some limitations that are important to 

address. First, although the clinical heterogeneity of the current sample allowed for an 

examination of age-related patterns of cortical thickness as a transdiagnostic marker of 

anxiety, it is possible that the heterogeneity and high levels of comorbidity may have 

increased the risk of Type II error in the current study and obscured patterns of cortical 

thinning that are specific to subtypes of anxiety. Also, as previously noted, the current study 

was cross-sectional, and therefore could not assess whether abnormal vmPFC cortical 

thinning preceded anxiety onset. Furthermore, data on age of anxiety onset was not 

obtained. As anxiety typically onsets between later childhood and early adulthood (De 

Lijster et al., 2017), it is also possible that clinical anxiety predicts slower thinning of 

vmPFC after illness onset. Additionally, the current sample only examined age-related 

patterns of cortical thinning through middle adulthood. Future studies should examine 

whether abnormalities in cortical thinning trajectories observed in anxious individuals 

continue through later adulthood, where cortical thinning typically stabilizes. Finally, it is 

important to note that MRI data was obtained at two different sites, therefore, it is possible 
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that site differences (e.g., scanner bore sizes) may have impacted results. Though site 

location was controlled for in the current study, the potential for a site confound cannot be 

completely ruled out.

Conclusion

In summary, the current study suggests that individuals with and without anxiety diagnoses 

differ in age-related patterns of vmPFC thinning, thereby resulting in anxiety being 

associated with thinner vmPFC in childhood and thicker vmPFC in adulthood. Pending 

replication in independent and longitudinal studies, cortical thinning of vmPFC may be a 

promising marker than can be used in early identification of individuals at high-risk for 

anxiety onset.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Cortical thickness across age within bilateral vmPFC, bilateral rACC, and bilateral insula. 

The main effect of age was significant at p<.017 for all indices of cortical thickness except 

left rostral anterior cingulate cortex and right insula. vmPFC=ventromedial PFC. 

rACC=rostral anterior cingulate cortex.
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Figure 2. 
Group differences in left ventromedial prefrontal cortex thickness between anxious and 

control participants.
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Figure 3. 
Cortical thinning across age for right ventromedial prefrontal cortex among anxious and 

control participants. The shaded regions are the regions at which anxious and control 

participants differ in right ventromedial prefrontal cortex thickness at p<.05.
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Table 1

Demographic and Clinical Characteristics

Healthy Controls (n=84) Anxiety Diagnosis (n=149) t/χ2

Demographics

 Age 16.94 (5.08) 18.38 (6.36) 1.78

 Gender (% female) 58.3% 64.4% 0.85

 Race (% Caucasian) 48.8% 58.4% 1.99

 Study Site (% UIC) 70.2% 71.8% 0.07

Cortical Thickness (mm)

 Right vmPFC 2.73 (0.17) 2.72 (0.16) 0.57

 Left vmPFC 2.61 (0.17) 2.65 (0.16) 1.64

 Right rACC 3.08 (0.24) 3.09 (0.22) 0.40

 Left rACC 3.01 (0.28) 3.00 (0.23) 0.54

 Right Insula 2.99 (0.18) 3.00 (0.16) 0.30

 Left Insula 2.99 (0.19) 3.01 (0.18) 0.35

Clinical Characteristics

 Anxiety Symptoms (z score) −1.19 (0.26) 0.63 (0.59) 25.52***

 Generalized Anxiety Disorder - 73.2% -

 Social Anxiety Disorder - 61.1% -

 Panic Disorder - 18.1% -

 Specific Phobia - 18.1% -

 Separation Anxiety Disorder - 8.1% -

 Posttraumatic Stress Disorder - 8.7% -

 Agoraphobia - 4.0% -

 Two or More Anxiety Diagnoses - 59.1% -

 Number of Anxiety Diagnoses - 1.91 (0.95) -

Note. vmPFC=ventromedial prefrontal cortex. rACC=rostral anterior cingulate cortex.

***
p<.001.
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