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Abstract

Background: Youth with anxiety disorders struggle with managing emotions relative to peers,
but the neural basis of this difference has not been examined.

Methods: Youth (Mage = 13.6; range = 8-17) with (7= 37) and without (7= 24) anxiety
disorders completed a cognitive reappraisal task while undergoing functional magnetic resonance
imaging. Emational reactivity and regulation, functional activation, and beta-series connectivity
were compared across groups.

Results: Groups did not differ on emotional reactivity or regulation. However, fronto-limbic
activation after viewing aversive imagery with and without regulation, as well as affect ratings
without regulation, were higher for anxious youth. Neither group demonstrated age-related
changes in regulation, though anxious youth became less reactive with age. Stronger amygdala-
ventromedial prefrontal cortex connectivity related to greater anxiety in control youth, but less
anxiety in anxious youth.

Conclusion: Anxious youth regulated when instructed, but regulation ability did not relate

to age. Viewing aversive imagery related to heightened fronto-limbic activation even after
reappraisal. Emotion dysregulation in youth anxiety disorders may stem from heightened
emotionality and potent bottom-up neurobiological responses to aversive stimuli. Findings suggest
the importance of treatments focused on both reducing initial emotional reactivity and bolstering
regulatory capacity.
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1| INTRODUCTION

Youth anxiety disorders are pervasive and impairing (Merikangas et al., 2010) and

can persist through adulthood (Beesdo-Baum & Knappe, 2012). Affected youth exhibit
impairments in managing emotional experiences adaptively (Suveg & Zeman, 2004) and
may face particular difficulty when distress intensifies (Legerstee et al., 2010). Evidence-
based treatments, such as cognitive behavioral therapy (CBT) teach youth to regulate
distress via cognitive reappraisal of anxiogenic thoughts. Although this technique is effective
(Peris et al., 2015), and CBT more generally is efficacious for treating childhood and
adolescent anxiety disorders (Higa-McMillan et al., 2016), anxiety symptoms often persist
following treatment (Ginsburg et al., 2018); further, traditional anxiety-focused CBT does
not improve emotion-related impairments other than worry (Suveg et al., 2009). Treatments
may be improved by better understanding the neurobiological mechanisms driving the
effects of cognitive reappraisal in anxious youth.

Neural correlates of cognitive reappraisal are commonly studied using emation regulation
paradigms in which participants view negative emotional stimuli and are instructed to

either reduce their evoked negative affect or simply experience it. These paradigms isolate
emotional reactivity, or the intensity of an emotional response, from emotion regulation,

or the capacity to modify the intensity of an emotional response. Distinguishing between
these constructs can elucidate whether emotion dysregulation in anxious youth stems from
heightened reactivity, insufficient regulation of reactivity, or both (Lewis et al., 2010).
Emotional reactivity decreases with age across both anxious and non-anxious youth (Carthy
et al., 2010), though others have found no age-related changes in control youth (McRae
etal., 2012; Silvers et al., 2012). In contrast, emotion regulation capacity develops across
age in control youth, demonstrating both linear and quadratic trajectories (McRae et al.,
2012; Silvers et al., 2016). While anxious youth regulate as successfully as non-anxious
peers when cued to regulate (Carthy et al., 2010; Carthy et al., 2010), they do not increase
their tendency to use adaptive emotion regulation with age (Schéfer et al., 2017). As such,
low regulation use may become a stable characteristic by adulthood (Aldao et al., 2010);
however, the developmental trajectory of regulation ability has not been examined in anxious
youth.

Development of affective control brain regions relates to improved emotion regulation
abilities in typically developing youth (Ahmed et al., 2015). Cognitive reappraisal studies
find age-related decreases in amygdala activation during downregulation of affect (see Buhle
et al., 2014 for meta-analysis) though not always (McRae et al., 2012). Higher adolescent
trait anxiety attenuates age-related trajectories of decreased amygdala activation (Hare et

al., 2008). Healthy adults demonstrate greater left ventrolateral prefrontal (vVIPFC) activation
during reappraisal (Kohn et al., 2014); similarly, better emotion regulation in youth relates
to age-related increases in VIPFC activation (Silvers et al., 2012). Ventromedial prefrontal
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cortex (vmPFC) activation relates to downregulation of negative affect during reappraisal
(Diekhof et al., 2011) and valuation of stimulus valence (Ochsner et al., 2012). Youth at

risk for anxiety (e.g., have experienced early life trauma) demonstrate heightened prefrontal
activation during reappraisal (McLaughlin et al., 2015), possibly reflecting enhanced effort
to employ reappraisal, as these youth also exhibit greater emotional reactivity and greater
activation in brain regions encoding emotional salience when viewing negative stimuli (Hein
& Monk, 2017).

Refinement of subcortical-cortical connectivity (Casey, Heller, Gee, & Cohen, 2019) also
contributes to improvements in emotion regulation abilities in youth. Age predicts more
negative amygdala—vmPFC connectivity during passive viewing of fearful faces and relates
to less anxiety (Gee et al., 2013), as well as more negative amygdala—vIPFC connectivity
during reappraisal (Silvers et al., 2015). Youth with stronger negative amygdala—vmPFC
connectivity also evince left vIPFC activation that mediates the relationship between age
and decreased amygdala activation (Silvers et al., 2016). In contrast, healthy adults with less
negative affect demonstrate positive fronto-limbic coupling during reappraisal (Banks et al.,
2007).

Here, we used an functional magnetic resonance imaging (fMRI) paradigm to investigate
behavioral and neurobiological differences in emotional reactivity and regulation between
youth with and without anxiety disorders. Although emotion regulation requires
coordination across several brain regions, the amygdala, vIPFC, and vmPFC can serve as
targets for which prior literature consistently finds effects related to cognitive reappraisal

in both healthy adults and children. As such, and given this is the first study examining
neurobiological differences between youth with and without anxiety in emotion regulation
(YYoung et al., 2019), we focused on this circumscribed portion of the emotion regulation
circuit as a priori seed regions in activation and connectivity analyses, while also

exploring whole-brain activation. We hypothesized that anxious youth would display
heightened emotional reactivity but comparable emotion regulation relative to control youth.
Age-specific hypotheses for emotional reactivity were not formulated given limited and
mixed prior findings; however, emotion regulation was expected to develop linearly and
quadratically in control youth, but not expected to demonstrate age-related changes in
anxious youth. Amygdala activation during reappraisal was expected to decline across age in
control but not in anxious youth, and to correlate with greater anxiety severity across both
groups. We did not formulate directional hypotheses relating amygdala-frontal connectivity
to reappraisal, given mixed prior findings. However, age was hypothesized to relate to
amygdala—vmPFC and amygdala—VvIPFC connectivity; anxiety severity was hypothesized
to moderate this association. Exploratory whole-brain analyses were also conducted for
activation. Results can offer insights into mechanisms at play during CBT and suggest
techniques to bolster treatment efficacy.

2| METHODS

2.1| Participants

The sample consists of 61 children and adolescents 8-17 years old: 37 participants
with anxiety (28 females, Mge = 13.8, SDyge = 3.0) and 24 control youth (17 female,
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Mhage = 13.3, SDyge = 3.3). Nine participants (7= 5 anxious, /7= 4 controls) were

included in behavioral analyses but excluded from imaging analyses for excessive motion
(Supplementary Materials). The greater proportion of females in this sample is consistent
with disorder prevalence (Hantsoo & Epperson, 2017). All participants were evaluated by
a trained clinical psychologist using the anxiety disorder interview schedule 1V to assess
for an anxiety disorder (Albano & Silverman, 1996). Youth were excluded if they had any
contraindications to MRI, present or current history of neurodevelopmental or neurological
disorder, or any psychiatric medication use. Additionally, control youth were excluded if
they had any previous or current history of psychiatric disorder. Full scale intelligence
quotient (1Q) was estimated using the vocabulary and matrix reasoning subtests from the
Weschler abbreviated scale of intelligence (Wechsler, 1999); youth with 1Q below 70 were
excluded. Maternal education was used as a proxy for socioeconomic status.

2.2 | Anxiety severity

All participants completed the 39-item multidimensional anxiety scale for children (March
et al., 1997) to assess anxiety symptom severity. Participants reported on a scale from 0

to 3 to describe how often they experience symptoms, where 0 indicates never, 1 rarely, 2
sometimes, and 3 often. Scores were averaged to examine composite anxiety severity.

2.3 | Data collection

Task fMRI data were obtained using a Siemens 3T Prisma (20-channel head coil) or
Siemens Trio at UCLA. Each participant received a matched-bandwidth echo-planar image
for registration (TR = 5000 ms, TE = 35 ms, FOV = 192 mm, 34 slices, slice thickness

4 mm, in-plane voxel size 1.5 x 1.5 mm). The T2*-weighted task fMRI sequence (TR =
2000 ms, TE = 30 ms, FOV = 192 mm, 34 slices, slice thickness 4 mm, in-plane voxel size
3x3mm) was acquired while participants completed the emotion regulation task (Figure 1).

Each trial started with a 2 s instructional cue (“Look,” the instruction to react naturally or
“Decrease,” the instruction to regulate emotions). Either an aversive or a neutral picture
followed for 8 s, after which participants were presented with a rating scale for 4 s to

report the strength of their negative affect. The scale ranged from 1 to 4 where 1 indicates
feeling “not at all badly” and 4 indicates feeling “very badly.” Trials were presented in an
event-related design, with “Look” and “Decrease” trials interspersed. A total of 24 Look
and 24 Decrease trials were presented across 2 runs, separated into 12 negative and 12
neutral trials. Conditions of interest include look aversive (emotional reactivity), look neutral
(nonemotional responding), and decrease aversive (emotion regulation).

Emotion regulation was calculated as the difference in aversiveness ratings between look
aversive and decrease aversive trials. Emotional reactivity was calculated as the difference in
aversiveness ratings between look aversive and look neutral trials. One anxious youth was
an outlier in emotional reactivity (+3 standard deviations above group average). Results are
only reported if they remained significant with and without this participant.
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2.4 | Neuroimaging data analysis

Analyses were performed using FMRIB’s Software Library (FSL) 5.0.9 (http://
www.fmrib.ox.ac.uk/fsl) (Supplementary Methods). Following pre-processing, participants’
individual run-level data were analyzed using a fixed-effects general linear model.
Regressors for each trial type were created by convolving a delta function representing

the onset time with a canonical double-gamma hemodynamic response function. Six total
regressors were created: four for stimuli (decrease aversive, decrease neutral, look aversive,
look neutral), one representing all cues, and one representing all rating events.

Group level analyses were conducted using a mixed effects model in FSL (FLAMEL),
thresholded at z> 3.1 (p < .001) and corrected for multiple comparisons at p < .05. As five
participants were scanned before institutional scanner upgrade, scanner type was included

as a covariate of no interest in all group level analyses. Conditions of interest included
decrease aversive, look aversive, and look neutral. Contrasts of interest investigated emotion
regulation (decrease aversive >look aversive) and emotional reactivity (look aversive >look
neutral). Given a priori interest in activation of the amygdala, vmPFC, and vIPFC, parameter
estimates were extracted for these regions of interest (ROI). Exploratory whole-brain
analyses were conducted as well given the novelty of the sample.

Trial-by-trial functional connectivity was generated for each subject using a least-squares
separate beta-series regression analysis (Mumford et al., 2012; Rissman et al., 2004) in FSL.
Time series were extracted from generated ROI masks.

3| RESULTS

3.1| Behavioral results

3.1.1| Participant characteristics—Anxious youth displayed greater anxiety severity
than control youth (#55.3) = 5.41, p<.001; Table 1). There was a trending difference in
maternal education between groups (;(2(4) =8.44, p=.08). 1Q was included as a covariate
of no interest in all analyses given a significant group difference (146.7) = —2.48, p=.02).
There were no significant differences between groups in age ({45.6) = 0.66, p= .51), sex
(¥?(1) = 0.18, p=.67), race/ethnicity (y?(16) = 6.07, p=.19), or mean relative motion
(434.1) = -0.34, p=.73). Youth who did and did not (r7=9) provide usable imaging data
did not differ in anxiety severity ({14.6) = 0.89, p=.39), race/ethnicity (/1/2(16) =2.09, p=
.72), maternal education (412.2) = 0.98, p=.35), or 1Q (412.2) = -1.21, p=.25); however,
youth with usable data were older (£35.1) = 9.91, p<.001) and female ()(2(1) =4.69, p=
.03), consistent with prior findings (Dosenbach et al., 2017).

3.1.2| Aversiveness ratings—Auversiveness ratings averaged across all trials
demonstrated that anxious youth displayed greater negative affect compared to control youth
for all image types (8= -0.22, p=.05; Table 1). Specifically, anxious youth reported
significantly greater negative affect during look aversive trials (5= -0.35, p=.04). Ratings
were not significantly different during decrease aversive (8= -0.26, p=.14) or look neutral
trials (8= -0.07, p=.37).
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3.1.3| Emotion reactivity and regulation—Across both groups, youth reported
significantly greater negative affect during look aversive relative to look neutral trials (#60)
= -15.3, p<.001), demonstrating that aversive images elicited a negative affective response.
Groups did not differ in the extent of emotional reactivity (8= -0.28, p=.11; Table 1,
Figure 2a).

Youth reported significantly lower negative affect during decrease aversive relative to look
aversive trials ({60) = -2.51, p=.01), demonstrating that negative affect was being
regulated. Groups did not differ in the extent of emotion regulation (8= -0.09, p = .49;
Table 1, Figure 2b).

3.1.4| Effects of anxiety severity and age on emotional reactivity and
regulation—There was no significant main effect of anxiety severity (8= -0.07, p=

.76), group (B = .56, p=.53), or anxiety severity by group interaction (8= -0.47, p=.27)

on emotional reactivity. Age (8= -0.08, p=.02) and group (8= -2.10, p=.003) both
predicted emotional reactivity. However, there was a significant group by age interaction (8
=.13, p=.008); post hoc simple slopes analyses revealed that emotional reactivity decreased
with age in anxious youth, but age and emotional reactivity were unrelated in control youth
(Figure 2c).

There was no significant main effect of anxiety severity (8= -0.01, p=.95), group (8= .30,
p = .68), or anxiety severity by group interaction (8 =-0.21, p=.54) on emotion regulation.
There was also no significant main effect of age (8= .04, p=.19), group (8= -0.74, p=
.18), or age by group interaction (8= .05, p=.23) on emotion regulation (Figure 2d).

3.2 | Functional activation results

3.2.1| Functional activation differences within look aversive, decrease
aversive, and look neutral—Whole-brain analyses revealed activation in anxious youth
in the thalamus, lateral occipital cortex (LOC), and fronto-parietal regions across all three
conditions (Supplementary Figures and Tables 1-3). In controls, activation during all three
conditions occurred mainly in temporal and occipital regions. Between-group analyses
revealed greater activation in anxious youth in the middle frontal and precentral gyri during
look aversive and decrease aversive trials; anxious youth also showed greater activation in
right LOC, supramarginal gyrus, and caudate during decrease aversive trials. In look neutral
trials, anxious youth showed greater activation in left occipital pole and right LOC.

Anxious youth displayed significantly higher activation of the bilateral amygdala relative to
control youth during look aversive (8= 4.89, p=.003; Figure 3a), decrease aversive (8=
3.99, p=.009; Figure 3b), and look neutral trials (8= 6.74, p=.0003; Figure 3c). VIPFC
activation was higher in anxious youth during look aversive (8= 4.31, p = .04), decrease
aversive (8= 4.11, p=.05), and look neutral trials (8= 5.94, p=.01). vmPFC activation did
not differ between groups during look aversive (8= 1.23, p=.71), decrease aversive (8=
2.17, p=.71), or look neutral trials (8= 3.91, p= .48).

3.2.2| Functional activation during emotional reactivity—Whole-brain analyses
revealed activation in both groups during emotional reactivity (look aversive >look neutral;
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Figure 4, Table 2) in temporo-occipital regions, superior and inferior frontal gyri, and several
subcortical regions including the bilateral thalamus, striatum, and amygdala. No significant
activation was observed for control youth, nor any observed between-group differences.

ROI analyses revealed no between-group differences during emotional reactivity in
activation of the amygdala (8= 1.66, p=.31), VIPFC (8= 2.65, p=.73), or vmPFC (8
=2.78, p=.49); Figure 3d). Extracted parameter estimates from bilateral amygdala, bilateral
VIPFC, and vmPFC did not correlate with age, anxiety severity, or extent of emotional
reactivity.

3.2.3| Functional activation during emotion regulation—In whole-brain emotion
regulation analyses (decrease aversive >look aversive; Figure 5, Table 3), anxious youth
demonstrated significant activation of LOC and left angular gyrus. No significant activation
was observed for control youth, nor any significant between-group differences.

ROI analyses revealed no between-group differences during emotion regulation in activation
of the amygdala (8= .91, p=.49), VIPFC (8= -2.14, p=.73), or vmPFC (8= -1.16, p=
.57); Figure 3e). Extracted parameter estimates from bilateral amygdala, bilateral vIPFC, and
vmPFC did not correlate with age, anxiety severity, or extent of emotion regulation.

3.3| Functional connectivity results

Amygdala—vIPFC connectivity did not differ between groups during look aversive (8=
-0.01, p=.91), decrease aversive (8= .12, p=.65), or look neutral trials (8=-0.04, p
=.91). Similarly, amygdala—vmPFC connectivity did not differ between groups during look
aversive (8=-0.02, p=.79), decrease aversive (8= .09, p=.79), or look neutral trials (8=
.03, p=.79). Connectivity did not relate to age in either group in any condition.

Amygdala—vmPFC connectivity during decrease aversive trials showed a significant group
by anxiety severity interaction (8= .43, p=.05; Figure 6). Whereas greater anxiety severity
was associated with greater amygdala—vmPFC connectivity in control youth, greater anxiety
was associated with less amygdala—vmPFC connectivity in anxious youth. Amygdala—vIPFC
connectivity did not relate to anxiety severity.

4| DISCUSSION

To our knowledge, this is the first study to examine neurobiological differences during
emotional reactivity and regulation among youth with and without clinical anxiety, with

an eye toward understanding processes engaged during a key component of current CBT
treatments: cognitive reappraisal. We found similar emotion regulation in both groups which
did not correlate with anxiety severity. There was no observed developmental relationship
with emotion regulation capacity in either group. Targeted ROI analyses revealed heightened
amygdala and vIPFC activation in anxious relative to control youth during all conditions.
Amygdala connectivity with vmPFC during emotion regulation differentially related to
anxiety severity in youth with and without anxiety.
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Contrary to expectations, anxious youth were not significantly more emotionally reactive
than control youth. Anxious youth did however self-report more distress following look
aversive trials which index youth’s dispositional reactions to negatively valanced images.
Higher reactivity suggests that anxious youth may generally experience greater negative
emotions in response to aversive imagery. Anxious youth also displayed significantly greater
amygdala and vIPFC activation during look aversive trials, consistent with work in anxious
adults suggesting an overall heightened behavioral and neurobiological response to negative
images (Fitzgerald et al., 2017). Altogether, findings suggest that the look aversive condition
was more distressing for anxious compared to control youth. Coupled with prior findings
that anxious youth rely on maladaptive coping strategies (Schafer et al., 2017), negative
situations may present a source of heightened and difficult-to-control emotions.

In line with our hypothesis, instructing anxious youth to regulate resulted in regulation
capacity at the level of their non-anxious peers. Examining decrease aversive trials
specifically revealed similar ratings across all youth, further demonstrating efficacious
reappraisal following instruction. Despite similar behavioral performance, anxious youth
displayed greater amygdala and vIPFC activation during decrease aversive trials. Heightened
amygdala activation during reappraisal could reflect attentional bias toward threatening
(Bar-Haim et al., 2007) and emotionally salient (McRae et al., 2012) stimuli, which

persists in parallel with reduced negative affect. The general tendency of anxious youth

to not use reappraisal could result in heightened amygdala responsivity that is difficult to
downregulate. Indeed, anxious youth also exhibited greater vIPFC activation which could
reflect greater effort (Etkin et al., 2015) required to employ effective reappraisal, especially
if they are less experienced with this emotion regulation strategy (Silvers et al., 2016).

The lack of subjective perception of negative affect despite heightened neurobiological
response suggests that therapies should specifically address strategies for incentivizing
adolescents to employ reappraisal when faced with heightened emotions, in addition to

skill development. Emaotion regulation tendency and capacity may codevelop in adolescence
(Silvers & Moreira, 2017), further suggesting the need to encourage reappraisal as this may
boost its efficacy. Examining both the tendency to use and efficacy of reappraisal in anxious
youth can elucidate whether youth who reappraise more often also exhibit less amygdala
activation during reappraisal.

Neither emotional reactivity nor emotion regulation related to age in control youth in
contrast with prior work demonstrating linear increases in emotion regulation across age
(McRae et al., 2012; Silvers et al., 2012). Stable emotional reactivity combined with

lack of emotion regulation development may contribute to vulnerability for developing
affective disorders during the period in which regulatory capabilities may not yet be
developed enough to manage reactivity (Meyer & Lee, 2019). In contrast, emotional
reactivity decreased over age in anxious youth, but emotion regulation did not relate to

age. This lack of development may contribute to the continuation or exacerbation of anxious
symptomatology. Continued dysregulation across development may serve as a risk factor
for comorbid psychopathology (Sloan et al., 2017); emotion regulation deficits predict risk
for both future anxiety and depressive disorder diagnoses (Schafer et al., 2017). Reduced
emotion regulation development, coupled with infrequent use of adaptive emotion regulation
strategies, may contribute to deficits in emotion regulation use in adulthood (Hofmann et
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al., 2012). Longitudinal studies are necessary for investigating developmental trajectories of
emotion regulation in anxious youth as they transition into adulthood.

We did not observe developmental relationships involving amygdala activation or
connectivity unlike prior work (Gee et al., 2013; Silvers et al., 2016). Stronger amygdala—
vmPFC connectivity related to significantly fewer anxiety symptoms in anxious youth, but
more anxiety symptoms in control youth, in line with work in adults (Young et al., 2017).
While beta series connectivity analyses cannot address directionality within circuits, anxious
youth may have recruited prefrontal regions to downregulate the heightened emotionality
and amygdala activation observed during decrease aversive trials relative to control youth.
Perhaps positive coupling between the amygdala and regulatory regions is necessary for
attenuating heightened amygdala responsivity but is not necessary in the absence.

These findings should be interpreted with limitations in mind. The modest sample size

may have limited our power to detect significant differences. Future studies should aim

for larger sample sizes, which may also allow for investigating sex differences. As such,
this study should be interpreted as pilot work in need of replication in larger studies of
pediatric anxiety. Further, as emotion regulation develops with age, longitudinal studies are
crucial for identifying differential trajectories of development across psychiatric conditions.
Capitalizing on dimensional anxiety rather than dichotomizing participants may also help
isolate the relationship between anxiety symptoms and emotional development.

Despite these limitations, this study provides novel context for emotion dysregulation in
anxiety disorders. Anxious youth exhibit intact regulatory abilities relative to non-anxious
peers, though still demonstrate greater fronto-limbic activation following aversive imagery.
Regulation may require additional effort in anxious youth, as potentially indexed both by
greater recruitment of lateral prefrontal cortex and greater amygdala-frontal connectivity.
Therapeutics may confer greater clinical benefit by addressing strategies for attenuating
heightened emotional response following negative experiences in addition to encouraging
reappraisal use in daily life to support healthy emotional development into adulthood.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.
Emotion regulation paradigm. Each trial begins with an instructional cue, followed by either

an aversive or neutral image and a jittered rest period. Participants are then presented with an
affect rating scale and a jittered intertrial interval before the next trial
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FIGURE 4.
Neural activation during emotional reactivity. Whole-brain activation for the emotional

reactivity contrast (look aversive >look neutral). IFG, inferior frontal gyrus; LOC; lateral
occipital cortex; MTG, middle temporal gyrus; SFG, sperior frontal gyrus
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Beta-series amygdala-frontal connectivity. Amygdala—vmPFC functional connectivity as a

function of anxiety severity. vmPFC, ventromedial prefrontal cortex. *p < .05

Depress Anxiety. Author manuscript; available in PMC 2022 March 15.



1duosnuey Joyiny

1duosnuen Joyiny

Padgaonkar et al. Page 19

Table 1

Participant characteristics

Anxious,n=37 Controls,n=24 p

Age 13.8 (3.0) 13.3(3.3) 51
Sex 28F,9M 17F7M .67
Mean relative motion (mm) 0.11 (0.09) 0.12 (0.12) .73
MASC 2.47 (0.44) 1.91(0.37) <.001
Aversiveness ratings .05
Emotional reactivity 1.33(0.64) 1.05 (0.58) A1
Emotion regulation 0.20 (0.44) 0.09 (0.55) 49
Look aversive 2.58 (0.58) 2.18 (0.65) .04
Look neutral 1.25(0.32) 1.14 (0.21) .37
Decrease aversive 2.38(0.58) 2.10 (0.65) 14
Self-reported race/ethnicity .19
Asian 4 3 -
Black 5 1 -
Hispanic 2 5 -
More than one race 8 7 -
White 18 7 -
Missing - 1 -
Maternal education .08
Has not completed high school 1 4 -
Completed high Sshool 1 1 -
Completed Associate’s degree 6 0 -
Completed Bachelor’s degree 11 10 -
Completed Master’s degree or above 11 5 -
Full scale 1Q 105.7 (14.6) 115.6 (15.7) .02

Abbreviation: MASC, multidimensional anxiety scale for children.
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