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Introduction Objectives Results Results

Diagnosis and treatment of anxiety disorders Here, | investigated the stimulus-preceding Scalp map analysis of the SPN revealed two spatially and Immediate reward-anticipation elicited a more negative
Electroencephalogram (EEG) provides a reliable, low-cost negativity (SPN) in a population of temporally distinguishable components across all (enhanced) SPN slope than delayed reward-anticipation
method for identifying biomarkers of risk for anxiety disorder undergraduates to understand how chronic participants, regardless of anxiety symptoms
development cognitive worry may be associated with aa ° :

= Currently, 18.1% of the population of the United states has processes underlying reward-anticipation
some form of anxiety disorder.! Methods for diagnosis and | _.
treatment of anxiety disorders are lacking A i 3 st == . -
= Symptoms of anxiety disorders can be broken into two main o T 2 54 5T E T S— S

2.Many situations made me worry.

dimensions that are distinguishable physiologically and 31 knew I shouldt worey bout hings, but 1 ust could hel The Early SPN [left pair] from 1000-500 ms was maximal in centro-

4When | was under pressure, | worried a lot.

Rate of Delay Discounting in Early SPN

behaviorally? s sy vorg o something temporal regions, and the Late SPN [right pair] from 500-0 ms was
= Anxious-abbrehension is characterized b g e L a0 10 00, g about things maximal in central parietal regions. Each pair of scalp maps shows high & § .. e
- PP y S Pworrid all the ime. N\ PSWQ scorers [leff] and low PSWQ scorers [right] for Early and Late

Cognltlve Components Of Worry and exceSSIVe Or 10. | worried about projects until they were all done. ‘ "(_(.. > ' SPN ComponentS. 2
intrusive fretting® 2% S ' =2 YV - e

= Anxious-arousal is Chara.Ctenzed by mcl;rease For both Early and Late SPN componentS, PSWQ Self.report oy TodeyTuoDays Gy ey ThesEinidont e et
in physical arousal and heightened activity of scores were positively correlated with peak amplitudes oo fSPI:rWP;WQ | - h oo )
threat-detection systems? ots 0 slope versus anxious-apprehension are shown at top. Slope

. | o | o | .: = — . - Early Stimulus Preceding Negativity and PSWQ N Late Stimulus Preceding Negativity and PSWQ Of Early SPN was negatlvely Correlated Wlth h|gher PSWQ sSums (B -
= Biomarkers can be especially beneficial for identifying risk e T . ' 5 : -.38, p = .041) [top leff]. Slope of the Late SPN was negatively correlated
of development for anxiety disorders—noninvasive methods ' " with higher PSWQ sums (B = -.46, p < .01) [top right].

ike electroencephalogram (EEG) are ideal Rates of delay discounting in Low (black) and High (red) PSWQ scorers
= Event-related potentials (ERPs) recorded from EEG are are shown at bottom. Rate of discounting for Low scorers trended

useful in identifying individual differences in neural Right-handed Northwestern undergraduate participants completed | : ' T towards decreasing in Early SPN (B =-.337, p = .041) [bottom leff]. Rate

processes and can be used to predict risk of anxiety surveys and an electroencephalogram (EEG) task. Correlations of il | I . | | : : . of discounting for Low scorers similarly decreased with time (B = -.459,

disorder development chronic worry and an anticipatory event-related potential (ERP) were st WoryQuestomare poWe) ey vt o p = .00) [bottom right]. High PSWQ scorers did not show this decrease

analyzed. Previous work has sought to understand anxious-apprehension | in discounting over time for either SPN component.
: . in anticipation of errors, but not in reward-anticipation. The present study Scatterplots correlations between PSWQ scores and both Early and Late
Error-Processing and Reward-Processing in aimed to identify how anxious-apprehension can affect reward- SPN peak amplitude. Anxious-apprehension was significantly predictive

Anxiety Disorders anticipation, indexed by this ERP of interest. of Early (B = .35, p =.042) and Late SPN amplitude (B = .34, p = .048).

Late SPN Amplitude (uV)

Conclusions

1. Anxious-apprehension, indexed by scores on the PSWQ,

Anxiety has often been studied in the context of aversive Methodol was associated with a heightened SPN amplitude prior to
responses like losses and errors. In contrast, far fewer ethodology Early and Late SPN waveforms demonstrate blunting in reward feedback after controlling for confounds.
studies have tried to understand the role of anxiety in high PSWQ scorers . Anxious-apprehension was related to the SPN slope (the

Participants (N = 47) completed the Penn State Worry cory timalus. Preceding Negativity e of ch f ediate t distant
Questionnaire (PSWQ) and a Time Estimation EEG paradigm ) — FSWQLw  — PSWQHgh ;2 v(:args)c ange Irom more iImmediate 10 more distan

to stud lous- hensi d d-anticipati
O study anxious-apprehension and reward-anticipation . While SPN amplitude trended toward attenuation as rewards

became more distant in the future, individuals with more
chronic worry tended to display less attenuation regardless
of reward delay.

reward-processing

"

= Elevated neural activity during error-processing is most

strongly associated with anxious-apprehension, with little or Modified Time-Estimation Task
no relation to anxious-arousal

* Penn State Worry Questionnaire (PSWQ) provides a valid Cue Feedback
index of anxious-apprehension symptoms ~3000ms ponse 1000ms

SPN Amplitude (uV)
o L

Future Directions

= The stimulus-preceding negativity (SPN) is an anticipatory 0 T
ERP that indexes neural efficiency and focus on a given task® —l- Late Stimulus-Preceding Negativity

— PSWQLow —— PSWQ High

Utilize more diverse samples to study possible interaction(s)
of mental iliness and reward-anticipation in the general
population

Determine alternate pathways through which reward-
anticipation and symptoms of anxiety interact besides
decreased neural efficiency, using genetic analyses and MRI

= SPN in reward-processing could provide a new way of
identifying risk for anxiety disorder development

A

Estimated Time Interval j Anticipation I
~3000ms “'Wnﬁ 750-1250ms
Progression of a single trial in the Time Estimation paradigm utilized.
Participants were asked to estimate 3.5 seconds and then press a
response key when a Cue was displayed for 300 ms. An adaptive
algorithm allowed participants to win ~67% of all trials by increasing or

decreasing the window for correct responses. SPN was elicited and Average waveforms at C5 for Early SPN [iop] and at Pz for Late SPN
recorded in the 1000 ms leading up to Feedback. ITI = inter-trial interval. [bottom]. Time windows of interest for both waveforms are highlighted.
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