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Symposia Abstracts

THURSDAY, OCTOBER 4, 2018

8:30 a.m.–10:00 a.m. 
Symposium 1.1

PSYCHOPHYSIOLOGY AND WOMEN’S HEALTH: INSIGHTS ON 
COGNITIVE AND EMOTIONAL HEALTH ACROSS CONTEXTS

Chairs: Jason Moser
Michigan State University

Recent efforts have broadened the scope and vigor of inquiry into women’s health 
in part due to a mandate by the national institutes of health to consider sex as a 
biological variable in basic research. This symposium reflects such efforts by 
bringing together an interdisciplinary set of scientists to more fully character-
ize the nature of cognitive and emotional health in women. Four talks spanning 
studies of young women, aging women, and women with breast cancer converge 
on psychophysiological mechanisms of cognitive and emotional health. First, 
Moser will discuss findings from a set of neurophysiological studies demonstrat-
ing the roles of estradiol and progesterone in shaping the association between 
cognitive control- related error monitoring dysfunction and anxiety. Jacobs will 
follow by presenting findings on the neural and cognitive changes that unfold 
in the middle decade of life as a function of reproductive stage and sex steroid 
hormones. Then, Derakhshan will discuss neurocognitive findings on impaired 
processing efficiency and compensatory effort in women who have undergone 
breast cancer treatment and how interventions can reduce emotional vulnerabil-
ity in these women by increasing processing efficiency. Finally, Grunfeld will 
present research showing that endocrine and self- reported psychological factors 
influence post- surgery recovery and mood in women following post- mastectomy 
breast reconstruction. The implications of these findings for women’s cognitive 
and emotional health across contexts and the lifespan will be discussed.

Funding:  1) National Institute of Child Health and Development K12 HD051959 
(EGJ); 2) Brain and Behavior Research Foundation NARSAD Young Investigator 
Grant (EGJ); 3) National Institute of Child Health and Development K12 
HD065879 (JSM); and 4) National Institute of Mental Health R01 MH108511 
(JSM).

ERROR MONITORING BRAIN ACTIVITY AS A MARKER OF 
ANXIETY- RELATED COGNITIVE DYSFUNCTION IN WOMEN: 

THE ROLE OF OVARIAN HORMONES

Jason Moser
Michigan State University

Anxiety is not only more prevalent but also more impactful in women. Yet, little is 
known about the mechanisms involved in anxiety and its associated impairments 
in women, thus obscuring a more precise understanding of the nature and impact 
of anxiety in the most affected sex and hampering the development of clinical tools 
that may be maximally useful for women. In this talk, I will present a series of 
studies demonstrating that cognitive control dysfunction represents a promising 
candidate for illuminating mechanisms contributing to the unique expression and 
impact of anxiety in women. Specifically, I will focus on neurophysiological stud-
ies of cognitive control- related error monitoring. Our studies show that anxiety, and 
anxious apprehension/worry, in particular, is more strongly related to cognitive- 
control related error monitoring dysfunction in women than men and that hormonal 
status further modifies this relationship in women. Studies involving women using 
versus not using hormonal contraceptives and direct assays of ovarian hormones 
point to the involvement of both estradiol and progesterone in the relationship be-
tween anxiety and error- monitoring dysfunction. Findings from this work have the 

potential to pinpoint particular periods of risk for anxiety- related cognitive dys-
function during the menstrual cycle and across the lifespan (e.g., puberty), as well 
as identify novel neurobiological treatment targets for anxiety disorders in women.

Funding: National Institute of Child Health and Development K12 HD065879 
(JSM); National Institute of Mental Health R01 MH108511 (JSM).

THE MIDDLE- AGED BRAIN: BIOLOGICAL SEX AND SEX 
HORMONES SHAPE MEMORY CIRCUITRY

Emily G. Jacobs
University of California, Santa Barbara

Over the last quarter century, a staggering number of brain imaging studies have 
probed the neural basis of age- related cognitive decline. Using multimodal brain 
imaging tools, we now have a clearer understanding of the morphological, neu-
rochemical, and neurophysiological changes that accompany age- related declines 
in working memory, episodic memory and more. These studies generally target 
adults over the age of 65, overlooking one of the most significant neuroendocrine 
changes in a woman’s life–the transition to menopause. The menopausal transi-
tion is marked by a decline in ovarian hormone production and is a time when 
many women report changes in memory and attention (e.g. “menopause fog”). 
Two decades of rodent and nonhuman primate studies have established the role of 
sex hormones in the synaptic organization of the hippocampus and prefrontal cor-
tex and their impact on memory function. A parallel literature has emerged within 
the human cognitive neuroscience field to identify the role of sex hormones in 
memory circuitry in the human brain. In this talk I summarize new findings from 
my lab on the neural and cognitive changes that unfold in the middle decade of 
life, as a function of sex, reproductive stage, and sex steroid hormones. As the 
‘cognitive neuroscience of aging’ field evolves, applying a women’s health lens 
to the study of the aging brain will ensure that men and women get the full benefit 
of our research efforts. By ignoring the midlife window, we risk missing critical 
clues that could reveal sex- dependent risk factors of future neurodegenerative 
disease.

Funding:  1) National Institute of Child Health and Development K12 HD051959 
(EGJ); 2) Brain and Behavior Research Foundation NARSAD Young Investigator 
Grant (EGJ).

IMPROVING COGNITIVE AND EMOTIONAL HEALTH IN 
WOMEN WITH BREAST CANCER

Nazanin Derakhshan
Birkbeck College, University of London

Breast Cancer is the biggest cause of malignancy worldwide. While medical ad-
vances have enabled longer survival times, the psychological cost of diagnosis 
and harsh treatments continues to affect a significant proportion of women im-
pairing brain structure and function, increasing rates of anxiety and depression 
and impairing quality of life. In this talk, I will discuss new neurocognitive find-
ings on impaired processing efficiency and brain compensatory effort in women 
who’ve undergone breast cancer treatment. Capitalising on the neurocognitive 
benefits of adaptive cognitive control training in reducing emotional vulnerability 
in anxious and depressed populations, I will discuss new research that shows how 
neurocognitive interventions can reduce emotional vulnerability longer term by 
increasing processing efficiency in women with a breast cancer diagnosis. The 
implications of neurocognitive training interventions in combination with more 
traditional psychological treatments in reducing emotional vulnerability in cancer 
and chronic disease are discussed.
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PRELIMINARY DATA OF PREDICTORS OF WOUND HEALING 
AND ADAPTATION FOLLOWING POST- MASTECTOMY 

BREAST RECONSTRUCTION

Elizabeth Grunfeld1, Lauren Schumacher2, Derek Renshaw3

1Birkbeck College, University of London, 2Faculty of Health and Life Sciences, 
3Coventry University

Post- mastectomy reconstructive surgery aims to rebuild the breast, either wholly 
or partially, and to improve body image and self- esteem, helping the process of 
recovery on a physical, emotional and psychological level. However, patients 
report a range of responses to undergoing reconstructive surgery, to the recon-
structed breast and to scarring that might occur. The aim of this study was to 
identify factors that predicted mood and satisfaction with post- mastectomy breast 
reconstruction at three and six months following surgery. Female patients aged 
18 or over were eligible to participate if they were scheduled to undergo either 
immediate or delayed breast reconstruction utilising one of the following catego-
ries: (1) implant only; (2) latissimus dorsi; (3) deep inferior epigastric perforators 
(DIEP); (4) fat grafting reconstruction. Twelve women completed questionnaires 
(mood, appearance concerns, quality of life, perceived stress, expectations regard-
ing breast reconstruction) prior to surgery and then at one week, one month, three 
months and six months post- surgery. Participants underwent an ultrasound scan 
of the breast wound and any donor site wound within one- month post- surgery 
and provided saliva samples pre- surgery, one week and one month post- surgery. 
An enzyme immune assay was used to obtain participant’s cortisol levels. Both 
physiological and psychological self- reported factors were found to influence 
post- surgery recovery, mood and satisfaction. The findings will be discussed in 
relation to how women can be supported following breast reconstruction surgery.

8:30 a.m.–10:00 a.m. 
Symposium 1.2

TOWARD A UNIFIED UNDERSTANDING OF ERROR 
MONITORING AND POST- ERROR EFFECTS: EVIDENCE FROM 
ADVANCED ANALYSES OF EEG, FMRI, AND PUPILLOMETRY

Chair: Nathan A. Fox
University of Maryland

Longstanding theory and evidence suggest that humans monitor their performance 
for errors or other motivationally salient events and then adaptively modify be-
havior in order to prevent future mistakes. In general, performance monitoring is 
believed to rely on neural circuits within the medial- frontal cortex (MFC), and 
control instantiation after errors is thought to involve dorsolateral prefrontal re-
gions, along with task- relevant cortical areas. However, exactly how the detection 
of mistakes—performance monitoring—leads to an adaptive change in behav-
ior—control instantiation—remains an area of active research. Additionally, it is 
currently debated as to whether performance monitoring always leads to control 
instantiation, or if non- adaptive behavior can be observed after errors (or other 
salient events), even if the performance monitoring system becomes activated. 
Across five talks, the current symposium will review recent advances in our un-
derstanding of post- error effects at the level of brain and behavior. Evidence that 
performance monitoring does not always lead to control will be presented, along 
with counter- arguments to explain the apparent evidence for non- adaptive post- 
error effects. Research demonstrating exactly what task parameters or individuals 
differences influence the link between monitoring for errors and subsequent con-
trol instantiation will be discussed. Finally, recent advances in understanding the 
neural mechanism(s) by which monitoring is translated into control, after errors 
or other motivationally salient events, will be put forward.

Funding:  This research was supported by grants from the National Institute of 
Mental Health (U01MH093349 and U01MH093349- S to N.A.F.), the National 
Science Foundation (NSF; DGE1322106 to S.V.T.), the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development (NICHD; 
5T32HD007542 to Melanie Killen supporting T.V.B.), and the NIMH Intramural 
Research Program (supporting D.S.P.).

COMPLEX RELATIONS BETWEEN PERFORMANCE 
MONITORING AND SUBSEQUENT CONTROL IN KIDS AND 

ADULTS: EFFECTS OF CONFIDENCE, SOCIAL FACTORS AND 
TEMPERAMENT

George A. Buzzell1, Tyson Barker2, Sonya Troller-Renfree1, Lindsay Bowman6, 
Paul Beatty3, Daniel Roberts3, Craig McDonald3, Edward Bernat1, Heather 

Henderson5, Daniel Pine4, Nathan Fox1

1University of Maryland, 2University of Oregon, 3George Mason University, 
4National Institute of Mental Health, 5University of Waterloo, 6University of 

California,  Davis

Recently, it has been demonstrated that when the amount of time between trials 
is relatively short, activation of the performance monitoring system can predict a 
lack of control on the next trial. Here, we show for the first time that even when 
errors do not occur, but the performance monitoring system becomes activated by 
reduced confidence on correct trials, distraction on the next trial can be observed. 
In the second part of this talk, we present data from a separate longitudinal study 
of adolescents followed since infancy. In adolescence, these children performed a 
flanker task, while EEG was continuously recorded, either while being observed by 
peers, or alone. Errors in this task elicited a robust theta response, a neural index of 
performance monitoring system activation. Greater error- evoked theta in the social, 
relative to non- social condition, positively correlated with improved accuracy fol-
lowing errors. That is, greater monitoring—as the result of social influences—led 
to a greater instantiation of control after errors. Critically, this effect was moderated 
by temperament, such that children previously characterized as high in behavioral 
inhibition were more likely to show stronger relations between theta and post- error 
accuracy. Collectively, these studies demonstrate the complex relations between 
monitoring and control instantiation. Monitoring does not always lead to control, 
and when it does, the transition from monitoring to control is influenced by task 
timing, social factors, and even a child’s temperament measured ten years prior.

Funding:  This research was supported by grants from the National Institute of 
Mental Health (U01MH093349 and U01MH093349- S to N.A.F.), the National 
Science Foundation (NSF; DGE1322106 to S.V.T.), the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development (NICHD; 
5T32HD007542 to Melanie Killen supporting T.V.B.), and the NIMH Intramural 
Research Program (supporting D.S.P.).

THE IMPACT OF POST- ERROR ADJUSTMENTS ON EPISODIC 
MEMORY IN HEALTHY AND DEPRESSED ADULTS

Daniel G. Dillon1, Michael Frank2, Elyssa Barrick1, Diego Pizzagalli1
1McLean Hospital, Harvard Medical School, 2Brown University

Major Depressive Disorder (MDD) impairs memory for positive stimuli, for 
unclear reasons. One possibility is that weak dopaminergic reward responses in 
MDD disrupt the consolidation of positive memories. To test this hypothesis, in 
three experiments participants encoded objects during reversal- learning and then 
completed a recognition memory test a day later. Experiment 1 (36 healthy adults) 
revealed an effect of prior feedback on memory: better accuracy for objects pre-
ceded by rewards vs. non- rewards (“zeros”). This effect replicated in Experiment 
2 (22 healthy adults), which included fMRI during learning. A “reward minus 
zero” contrast revealed activation of regions associated with reward and emo-
tional memory, consistent with reward- enhanced encoding. There was also an 
unexpected effect of post- error adjustments in both experiments; RT during learn-
ing was slower following zeros versus rewards, consistent with post- error slow-
ing. Furthermore, objects presented after rewards versus zeros revealed activation 
of visual cortex, but the reverse contrast—objects presented after zeros versus 
rewards—revealed activation of fronto- parietal control networks. Thus, negative 
feedback engaged mechanisms for cognitive control, and disrupted encoding of 
the visual details of the next object. Experiment 3 was an fMRI study of 43 con-
trols and 43 adults with MDD. The fMRI analysis is ongoing, but the effect of 
prior feedback on memory replicated in both groups. Thus, post- error adjustments 
detracted from encoding and disrupted long- term memory, and this effect was 
preserved in MDD.
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AN ADAPTIVE PERSPECTIVE OF ERROR PROCESSING AND 
ITS IMPAIRMENTS IN OLDER AGE

Jan Wessel
University of Iowa

Existing work on the neural underpinnings of error processing and post- error be-
havioral adaptations has led to the development of several mechanistic theories of 
error processing. While adaptive theories propose that errors trigger a cascade of 
processes that will result in improved behavior after error commission, maladap-
tive theories hold that error commission momentarily impairs behavior. In the 
first part of this talk, I will outline a novel theoretical perspective on error process-
ing, which combines prior elements from both branches of theories, and which 
includes specific predictions regarding post- error processing. Specifically, I will 
suggest that error processing is a multi- cascaded process, in which an early, auto-
matic, non- specific mechanism inhibits ongoing cognitive processing and orients 
attention towards the source of the error. This early process is then followed by 
slower, controlled, error- specific processing that includes the implementation of 
specific adaptive processes geared at avoiding future errors. In the second part of 
the talk, I will then present recent findings from a novel anti- saccade task, which 
show that older adults (60- 80y.) show a specific impairment of the orienting re-
sponse following error commission, as measured by pupil dilation. Importantly, 
the reduction of error- related activity of the brain’s orienting network in this 
age- group can explain the well- known behavioral impairment in older adults – 
namely, reduced subjective conscious error awareness.

ADAPTIVE POST- ERROR ADJUSTMENTS OF ATTENTION AND 
BEHAVIOR

Marco Steinhauser1, Martin Maier1, Søren Andersen2

1Catholic University of Eichstätt- Ingolstadt, 2University of Aberdeen

Theories of performance monitoring assume that detecting errors leads to adaptive 
behavioral and attentional adjustments that serve to prevent errors in the future. 
These adaptive post- error adjustments have often been viewed as a hallmark of 
the adaptiveness and flexibility of cognitive control. However, recent studies have 
challenged this view by demonstrating non- adaptive post- error adjustments which 
even impair subsequent behavior. Here, we discuss novel approaches to verify the 
adaptive nature of post- error adjustments. In a first part, we argue that adaptive 
adjustments can be identified by comparing effects of different error types on sub-
sequent behavior. We present examples in which post- error adjustments depend on 
the type and source of errors (attention vs. non- attention errors, external vs. inter-
nal errors, own vs. observed errors), thus exhibiting a key feature of adaptivity. In 
a second part, we illustrate how steady- state visual evoked potentials can be used 
to precisely track the time course of attention following errors. Our results show 
that errors lead to an immediate enhancement of attention to a target stimulus. The 
strength of this adaptive reallocation of attention correlated with the amplitude of 
early error- related brain activity in event- related potentials and predicted behavio-
ral adjustments on the subsequent trial. Taken together, our data demonstrate that 
post- error adjustments of attention can be adaptive, and that these adaptive adjust-
ments are initiated already at an early stage of error processing.

THETA AND DELTA DYNAMICS UNDERLYING ERPS IN 
PERFORMANCE AND FEEDBACK TASKS

Edward Bernat, Anne Tootell, Adreanna Massey, Spencer Fix, Jessica Ellis
University of Maryland

This talk focuses on medial- frontal theta and corresponding delta activity, to 
index salience and control functional processing during feedback and perfor-
mance tasks. The approach utilizes time- frequency (TF) amplitude, intertrial 
phase synchrony (ITPS), and interchannel phase synchrony (ICPS). First, we 
sought to assess the role of monitoring and inhibitory processing in performance 
(accuracy and reaction time, RT) in a go/no- go task (n=138). Results indicated 
that longer RT was associated with greater theta (r = .43, p < .001), delta (r = .34, 
p < .001) and ICPS between medial and lateral prefrontal cortical regions (r = .39, 
p < .001) on no- go trials. Thus, stronger inhibitory responding was associated 

with weaker performance, suggesting less effective monitoring during the task. 
In the second study, we assessed a gambling feedback task (n=145). Consistent 
with prior work, loss feedback was associated with enhanced amplitude in theta 
(t(144)=9.27, p < .001), while gain feedback was associated with increased am-
plitude in delta (t(144)=8.88, p < .001). ITPS was enhanced for loss feedback in 
theta (t(144)=5.08, p < .001) and gain feedback in delta (t(144)=4.13, p < .001). 
ICPS measures of dynamic functional connectivity within the theta frequency 
band demonstrated increased engagement of lateral prefrontal areas during loss 
compared to gain feedback (t(144)=4.32, p < .001), consistent with greater re-
cruitment of cognitive control systems for negative feedback. Finally, dynamic 
changes in ICPS measures of functional connectivity during the feedback ERP 
will be presented.

Funding:  K08MH080239.

8:30 a.m.– 10:00 a.m. 
Symposium 1.3

BODY AND BRAIN IN ACTION: NEW PERSPECTIVES ON THE 
PSYCHOPHYSIOLOGY OF MOTIVATION

Chair: Guido H.E. Gendolla
University of Geneva

The physiological processes that underlie motivation—the process that deter-
mines the direction and intensity of behavior—have always been a core research 
topic in psychophysiology. This symposium unites researchers from four labora-
tories located on three different continents who present new insights in the role of 
the central and autonomic nervous system processes that underlie the preparation 
and execution of action. Neal and Gable present new research using EEG and 
EMG measures testing the role of positive affect in the determination of moti-
vational direction. Harmon- Jones and Sun discuss the impact of body posture in 
motivational conflict using ERP measures. Gendolla and Framorando highlight 
the boundary conditions of implicit affects’ impact on automatic effort mobiliza-
tion reflected in cardiac responses. Hess, Growney, and Lothary present research 
on the moderating impact of accountability on the effect of aging stereotype acti-
vation on effort- related cardiovascular reactivity in older adults. Taken together, 
presenting new research studying different parameters of activity in brain and 
body, the contributions of this symposium inform about fresh insights in a funda-
mental and highly important research topic: How the central and autonomic nerv-
ous systems contribute to determine what people do and how they do it.

CAN POSITIVE AFFECTS CAUSE WITHDRAWAL MOTIVATION? 
EVIDENCE FROM FRONTAL ASYMMETRY

Lauren B. Neal, Philip Gable
The University of Alabama,  Tuscaloosa

Affective states evoke the motivational tendency to approach or withdraw. 
Conventionally, all positive affects are thought to be approach motivating, and all 
negative affects are thought to be withdrawal motivating. However, much recent 
work has demonstrated that some negative affects are associated with approach 
motivation. This raises the question, are some positive affects associated with 
withdrawal motivation? We posit that contentment occurring after successful goal 
accomplishment is a positively valenced state associated with low intensity with-
drawal motivation. In such states, low levels of withdrawal motivation prompt an 
organism to retreat from the environment in which goals were pursued to savor 
and protect the obtained object. To investigate this hypothesis, frontal alpha 
asymmetry was assessed during a content affective state. Past research has shown 
that increases in right (decreases in left) frontal asymmetry is a neural correlate 
of withdrawal motivation. In the current research, contentment was evoked using 
essay manipulations while electroencephalography (EEG) and facial electromyo-
graphy (EMG) was recorded. Contentment evoked greater relative right frontal 
asymmetry. Contentment also evoked greater activity of the zygomaticus major 
muscle than participants in the neutral condition, suggesting that the content state 
was experienced as positively valenced. Implications of these findings for affec-
tive, motivational, and frontal asymmetry theories will be discussed.
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SUPINE BODY POSTURE REDUCES MOTIVATIONAL CONFLICT

Eddie Harmon-Jones, Eric Sun
University of New South Wales

Past research has revealed that a supine body posture (compared to an upright 
one) reduces responses associated with approach motivation. Other research has 
revealed that a supine body posture decreases cognitive dissonance reduction (at-
titude change). One interpretation of this result is that the supine posture reduced 
approach motivation, which is an integral part of dissonance reduction. However, 
another interpretation is that the supine posture decreased the dissonance or 
motivational conflict itself. The present research, therefore, tested this idea by 
using two paradigms that evoke motivational conflict. The first experiment used 
a standard color- naming Stroop task, and participants performed the task while 
sitting upright or supine. Analyses of the event- related potentials revealed that 
smaller N450 amplitudes (difference waves between incongruent Stroop trials 
minus congruent Stroop trials) occurred in the supine posture than in upright 
posture. A second experiment used a weapons identification task (identify gun 
vs. tool following primes of photos of men), and participants performed the task 
while sitting upright or supine. Analyses of the ERPs revealed that smaller error- 
related negativity amplitudes (difference waves between erroneous trials minus 
correct trials) occurred in the supine posture than in the upright posture. These 
results suggest that the supine posture caused less conflict processing and moni-
toring. Discussion will focus on the role of the body in processing motivational 
conflict.

Funding:  Funded by the Australian Research Council.

IMPLICIT AFFECT AND EFFORT- RELATED CARDIAC 
RESPONSE: BOUNDARY CONDITIONS OF EFFORT 

AUTOMATICITY

Guido H.E. Gendolla, David Framorando
University of Geneva

Research on the Implicit- Affect- Primes- Effort model (Gendolla, 2012) has re-
vealed replicated evidence for implicitly processed affective stimuli’s systematic 
impact on effort- related cardiac response (especially cardiac pre- ejection period, 
PEP) in cognitive tasks. In easy tasks, priming sadness or fear results in stronger 
responses than priming happiness or anger. In difficult tasks, these affect prime 
impacts are inversed. Two recent studies tested the boundary conditions of these 
effort automaticity effects. In Study 1, participants worked on an easy short- term 
memory task with integrated sadness vs. anger primes that were masked vs. 
clearly visible. As expected, PEP reactivity was stronger in the sadness- prime 
condition than in the anger- prime condition—but only when the primes were 
masked. In Study 2, participants worked on a difficult mental arithmetic task with 
integrated masked affect sadness vs. happiness primes. Half of the participants 
were warned about the primes’ appearance and their possible effect on experi-
enced task demand. As expected, responses of PEP (and also heart rate) were 
stronger in the happiness- prime than in the sadness- prime condition—but only 
when the participants were not warned about the primes’ presence. Furthermore, 
prime- warning had this effect especially in men. These findings suggest that mak-
ing people aware of affect primes’ occurrence or effects is a boundary condition 
of implicit affects’ systematic impact on effort mobilization. Implications of these 
findings for implicit motivation are discussed.

Funding:  Funded by the Swiss National Science Foundation.

MOTIVATION MODERATES THE IMPACT OF AGING 
STEREOTYPES ON EFFORT- RELATED CARDIOVASCULAR 

RESPONSES IN OLDER ADULTS

Thomas M. Hess, Claire Growney, Allura Lothary
North Carolina State University

The impact of aging stereotypes on task engagement in older adults (ages 65 – 85) 
was examined from both experimental and differential perspectives. Primes were 
used to activate positive or negative aging stereotypes, with half of the individu-
als in each stereotype group also assigned to a high accountability condition to 

enhance motivation. Participants then performed a memory- scan task comprising 
two 5- min blocks at two levels of difficulty. Cardiovascular (CV) responses were 
recorded throughout the task, with systolic blood pressure response (SBPR) used 
as an index of engagement. In the experimental analysis, negative stereotypes 
along with high accountability resulted in the highest levels of SBPR (i.e., en-
gagement). Lowest levels of SBPR were associated with low accountability, with 
no difference across stereotype conditions. An analogous differential analysis 
using Need for Cognition to assess motivation and Expectations Regarding Aging 
to assess stereotypes revealed a similar trend, with high levels of both intrin-
sic motivation and negative aging attitudes associated with the highest levels of 
SBPR. The results provide a more nuanced perspective on the effect of negative 
aging stereotypes than suggested in previous research, with behavioral impacts 
moderated by situational and personal motivational factors. Although potentially 
negative in the long run, elevated CV responses indicative of engagement may 
represent adaptive responses to changes in perceived task difficulty. Results are 
discussed in relation to Selective Engagement Theory (Hess, 2014).

Funding:  Funded by National Institute of Aging/National Institutes of Health.

8:30 a.m.– 10:00 a.m. 
Symposium 1.4

AFFECTIVE FACE PROCESSING: RELATIONS WITH 
DISPOSITIONAL TRAITS AND CLINICAL SYMPTOMS

Chair: Emily R. Perkins
Florida State University

This symposium explores individual differences in reactivity to affective faces 
as related to dispositional traits and clinical symptoms. First, Ursula Hess will 
present results from a study examining associations between Big Five personal-
ity traits, mimicry of emotional faces as measured through facial electromyogra-
phy (EMG), and social interaction quality assessed by daily diary records. Joel 
Stoddard will present evidence for differences in amygdala functional connectiv-
ity during emotional face processing related to patterns of affective symptomatol-
ogy in youth. Michelle Jetha will present data on clinical symptoms, attentional 
bias to emotional faces, and early visual brain event- related potentials (ERPs). 
Finally, Emily Perkins will report on work using ERP and functional neuroim-
aging (fMRI) measures of affective face processing to enhance differentiation 
between correlated traits relevant to antisocial behavior. While highlighting 
alternative methodological approaches, each of these complementary presenta-
tions will delineate connections between psychological phenomena, such as 
self- reported attributes and clinical symptoms, and neurobiological responses to 
emotional faces. As such, this symposium serves to underline the centrality of 
affective communication to both brain and behavior.

FACIAL MIMICRY AS A TRAIT

Ursula Hess
Humboldt- Universität zu Berlin

Everyday social interactions almost always include some level of emotional ex-
change — be it only the friendly smile of a cashier or the disapproving frown of 
a security guard at the airport. In human interactions such expressions are often 
mirrored — a tendency referred to as emotional mimicry. Emotional mimicry 
is usually considered a situation driven emotional behavior. In this presenta-
tion I will advance the notion that the tendency to show emotional mimicry in 
the laboratory is meaningfully associated with personality traits and predictive 
of interaction quality in a seven- day diary task in which social interactions with 
friends, partners and acquaintances were recorded. Complete data was obtained 
from 108 participants (82 women). Emotional mimicry to angry, happy, sad, and 
disgusted faces shown in a social setting was assessed using facial EMG at the 
Corrugator Supercilii, Zygomaticus Major, Orbicularis Oculi and Levator Labii 
Aleaque Nasii. The Big Five, an assessment of emotion regulation, self- esteem, 
as well as positive and negative affectivity, were assessed. Personality variables 
predicted the tendency to mimic specific emotions in the laboratory, which in turn 
predicted interaction quality reported in the diary study.
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COMMON DIMENSIONS OF PEDIATRIC PSYCHOPATHOLOGY 
ARE ASSOCIATED WITH DIFFERENT AMYGDALA 

CONNECTIVITY DURING FACE- EMOTION PROCESSING

Joel Stoddard1, Katharina Kircanski2, Simone Haller2, Susan Zhang2, Kendra 
Hinton3, Banafsheh Sharif-Askary4, Kenneth Towbin2, Daniel Pine2, Ellen 

Leibenluft2, Melissa Brotman2

1University of Colorado, 2National Institute of Mental Health, 3Vanderbilt 
University, 4Duke University

Overlap between symptoms in youth complicate attempts to identify specific 
biological signatures of psychopathology. Here, we assess amygdala connec-
tivity during face emotion processing for major symptom clusters of affective 
psychopathology. Participants were 215 youth varying in depression, irrita-
bility, anxiety, and attention- deficit/hyperactivity (ADHD). We identified 
major classes of these symptoms via latent class analysis. The classes were: 
low levels of all symptoms (LoSx), moderate to high irritability and ADHD 
(Irr/ADHD), moderate to high levels of anxiety and depressive symptoms 
(Anx/Dep), and high levels of all symptoms (HiSx). Then, we assessed for 
associations the probability of class membership and amygdala connectiv-
ity. During fMRI, youth performed a gender identification task of morphed 
face- emotions. We used generalized psychophysiological interaction analysis 
to measure task- related changes in amygdala functional connectivity, mixed 
models to detect unique associations between class probability and amyg-
dala functional connectivity, and clusterwise significance testing to identify 
regional associations (voxelwise p<.005, cluster extent k>100, whole- brain 
correction alpha=.05). The probability of being in each class was associated 
with distinctive changes in amygdala connectivity to frontal cortex, temporal 
cortex, precuneus, insula, and thalamus. Identifying unique, context- specific 
changes in amygdala connectivity for major classes of pediatric symptomatol-
ogy is an essential first step towards identifying biomarkers for transdiagnos-
tic symptom clusters.

INDIVIDUAL DIFFERENCES IN EARLY VISUAL ERPS TO 
EMOTIONAL FACES: BIOMARKERS FOR THE DEVELOPMENT 

OF AFFECTIVE PSYCHOPATHOLOGY?

Michelle Jetha1, Cynthia Willner2, Zahra Khalesi3
1Cape Breton University, 2Yale University, 3McMaster University

Research has shown that individual differences in attentional biases to emo-
tional faces are related to temperament and occur before conscious awareness 
(within the first 100ms of stimulus onset). In addition, our recent findings show 
that attention biases to emotional faces and temperament interact to predict so-
cial impairment in some clinical populations. Involuntary attentional biases are 
thought to have their origins in learning and conditioning and play a role in the 
development of emotion regulation, social affiliation styles, and vulnerability to 
psychopathology. Early ERP components that are sensitive to visual process-
ing are of particular interest as a tool to study the development of affective 
psychopathology as they are moderated by attentional resources and vary as 
a function of emotional valence. Indeed, our recent research with 7- year- olds 
shows heightened attentional biases to fearful faces in children with internal-
izing behaviors and decrements in children with externalizing behaviors. The 
relation between anxiety and conscious bias to fearful faces was mediated by 
preconscious biases suggesting that automatic attention to fear sweeps forward 
to enhance attention at later stages of processing. Other research has shown the 
long- term reliability of early ERP components to emotional faces in children, 
which has implications for the use of these metrics as trait- markers for indi-
vidual differences in affective sensitivity across childhood. The findings provide 
insight into processes that contribute to the etiology and maintenance of affec-
tive psychopathology.

DISENTANGLING ANTISOCIAL PREDISPOSITIONS USING 
NEURAL RESPONSES TO AFFECTIVE FACES

Emily R. Perkins1, Noah Venables2, Laura Drislane3, Jens Foell1, Kara 
Hultstrand1, Isabella Palumbo4, James Yancey1, Keenan Roberts1, Sarah Brislin1, 

Christopher Patrick1

1Florida State University, 2University of Minnesota, 3University of Michigan, 
4Georgia State University

Research on children with conduct problems suggests that the presence of callous- 
unemotional (CU) traits is associated with a more severe, chronic antisocial tra-
jectory. However, one challenge in understanding callousness’s causal basis and 
unique contribution to antisocial behavior is its overlap with disinhibition, a lia-
bility for a wider range of externalizing problems. These two traits are moderately 
correlated, and associations between the two in relation to antisocial behavior 
are murky. Incorporation of neural indicators into assessments of biobehavioral 
trait constructs represents one promising method for disentangling callousness 
from disinhibition. Work of this type can help clarify biological processes related 
to antisocial behavior and inform intervention strategies to decrease clinical and 
societal burdens associated with criminality. In this talk, I present findings from 
adult research showing that quantifying callousness using both brain- response 
indicators — i.e., affective face ERPs — and trait measures helps to differentiate 
it from disinhibition and its respective neural indicators. I also present results 
from a large (N > 2000) cross- European adolescent study examining fMRI brain 
response to affective faces as a means for differentiating callousness from disinhi-
bition. These studies underline the utility of considering neurobiology in studying 
trait predispositions to psychopathology, with important implications for clinical 
intervention.

1:00 p.m.– 2:30 p.m. 
Panel Discussion 2.2

OPTIMIZING PSYCHOPHYSIOLOGICAL MEASURES FOR THE 
STUDY OF INDIVIDUAL DIFFERENCES

Chair: Annmarie MacNamara
Texas A&M University

As tools for the study of individual differences, psychophysiological measures 
offer the potential advantage of more direct and fine- grained measurement of 
psychological processes. Yet despite this, the role of these measures in clini-
cal practice and other areas has been limited. Here, we discuss approaches for 
improving and better defining psychophysiological measurement of individual 
differences. Greg Hajcak will focus on the often overlooked difference between 
within-  versus between- subjects’ comparisons and will demonstrate how reward- 
related ERPs can be used as part of an assessment for the prediction of depression. 
Angus MacDonald will discuss how granularity (parceling the brain into larger 
or smaller regions) when performing resting state MRI functional connectivity 
affects reliability in different brain regions. Vaughn Steele will illustrate how ma-
chine learning classifiers can be combined with reliable neural signals for use in 
personalized medicine. John Curtin will interrogate differences between residuals 
and difference scores, and will suggest that reliability may not, in fact, be the most 
important factor in the study of individual differences. Annmarie MacNamara and 
Dan Foti will detail three approaches for improving psychophysiological meas-
urement of individual differences, from the establishment of ERP norms to task 
design to alternative means of quantifying variance in ERPs. These issues are 
presented toward the goal of transforming assessment of individual differences to 
incorporate the unique strengths of psychophysiological measurement.

Funding:  AM is supported by National Institute of Mental Health grant, 
K23MH105553.
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INDIVIDUAL DIFFERENCES NEUROSCIENCE: FROM WITHIN-  
TO BETWEEN- SUBJECTS DIFFERENCES IN PREDICTING 

PSYCHOPATHOLOGY

Greg Hajcak1, Zachary Infantolino2, Katherine Luking2, John Curtin3, Roman 
Kotov2, Alex Meyer1

1Florida State University, 2Stony Brook University, 3University of Wisconsin,  
Madison

Human neuroscience research has produced few significant advances in diag-
nosing, predicting, treating, and preventing mental illness. I’ll argue that one 
major reason for poor progress in clinical neuroscience is a failure to adequately 
consider the distinction between within-  and between- subjects comparisons. 
Understanding how the brain works (i.e., what an ERP or part of the brain “does”) 
is most often addressed using within- subjects experimental designs. However, 
explaining differences between people (i.e., variability in personality, symptoms, 
psychopathology) requires measures with good psychometric properties. Robust, 
group- level differences from within- subject contrasts does not imply adequate 
internal consistency for understanding individual differences. To make these 
points, I will present a range of neuroimaging data – including both fMRI and 
EEG – from multiple tasks. I’ll focus on internal consistency and issues related 
to difference scores—and propose some approaches for choosing and optimizing 
tasks and resultant fMRI/ERP measures. Finally, I’ll present some data on how 
reward- related ERPs could be used, practically, as part of an assessment for the 
prediction of depression.

THE GOLDILOCKS PRINCIPLES OF RELIABILITY: TRADE- 
OFFS BETWEEN LARGE AND SMALL GRANULARITY IN 

FUNCTIONAL CONNECTIVITY MRI ANALYSES

Angus MacDonald, Cherry Ma
University of Minnesota

A fundamental, and largely unexamined, a priori choice in resting- state functional 
connectivity analyses is whether to interrogate the brain as fewer, larger, hetero-
geneous regions or more, smaller, possibly more homogeneous regions. Larger 
regions contain more of the same voxels over time and are subject to fewer align-
ment problems. Smaller regions are more difficult to identify consistently, but 
include voxels that behave more consistently. To examine how these trade- offs 
impact retest reliability of resting- state functional connectivity metrics, we used 
independent components analysis (ICA) and dual regression to examine brain 
parcellation across different granularities (25, 50, 100, 200, or 300 components). 
We examined two metrics within the Human Connectome Project (HCP) data-
set including (within- component) coherence and (between- component) connec-
tivity, and how reliability was affected by location within the brain. We found 
tremendous variation in reliability, ranging from “poor” to “excellent” for both 
coherence and connectivity. As granularity increased, the cognitive networks had 
improved reliability to a certain point, the visual/somatomotor stayed stable, and 
the cerebellar/subcortical networks reliability showed a more complex Goldilocks 
pattern. These results suggest a means for optimizing parameters and interpreting 
results in rsFC research.

ADVANCEMENTS TOWARD INDIVIDUALIZED MEDICINE 
WITH MACHINE LEARNING CLASSIFIERS IN NEUROSCIENCE

Vaughn R. Steele
National Institute on Drug Abuse, National Institutes of Health

Machine learning classifiers are used to identify patterns, which are not readily 
observable, in complex datasets holding promise toward individualized medicine. 
When applied to datasets generated from event- related potentials (ERP) and struc-
tural or functional magnetic resonance imaging (s/fMRI) data, precision can be 
improved in diagnosis, treatment assignment, and predicting individuals at great-
est risk. However, robust classification requires extracting reliable signals from 
ERP or s/fMRI data. Given the cost in time and resources of collecting such data, 
researchers must plan their experiments to ensure that stable estimates of the meas-
ured cognitive processes are efficiently and effectively acquired. Methods will be 
discussed for extracting reliable ERP and fMRI measures, using an example of 

error- related measures to demonstrate factors such as the minimum number of 
error trials and participants necessary for analysis. I will describe how to combine 
machine learning classifiers with reliable neural signals, using examples involv-
ing the prediction of antisocial traits and behaviors and outcomes of substance 
abuse treatment. With such methods, advanced models could be developed aiding 
individualized medicine to benefit a wide- range of individuals, inform targets for 
future research, and facilitate the development of new interventions.

Funding:  The Intramural Research Program of the National Institute on Drug 
Abuse (NIDA), National Institutes of Health (NIH), Baltimore, MD, USA.

THE USE OF DIFFERENCES VS. RESIDUALS IN INDIVIDUAL 
DIFFERENCES RESEARCH: KEY CLARIFICATIONS 

REGARDING RELIABILITY AND SOURCES OF VARIANCE

John J. Curtin1, Jesse Kaye1, Daniel Bradford1, Sarah Sant’ana1, Greg Hajcak2, 
Chris Patrick2

1University of Wisconsin,  Madison, 2Florida State University

Important individual differences are often quantified by contrasting scores from 
experimental and control conditions in within- subjects tasks (e.g., shock vs. no- 
shock conditions; pleasant vs. neutral pictures; error vs correct trials). These 
contrasts can be calculated using differences (experimental – control scores) or 
residuals (residuals after experimental scores are regressed on control scores). 
The relative costs/benefits of these two approaches is poorly understood and the 
source of much debate. We believe that much of this confusion is resolved by ex-
plicit consideration of how key sources of variance (true score and error variance 
from classical test theory) from the experimental and control scores contribute 
to the variances of differences and residuals. We begin with a brief tutorial on 
classical test theory as relevant to variance sources and reliability. Next we dem-
onstrate a method to decompose differences and residuals into variance sources 
from their constituents. Finally, we use this method with data from three common 
psychophysiological tasks (NPU startle potentiation; IAPS startle modulation; 
Flanker ERN). The application of this method to these tasks demonstrates general 
principles regarding the reliability of differences vs. residuals. However, it also 
demonstrates that overall reliability may not be the most important factor. Instead, 
the relative contributions of true score variance that is shared vs. unique with 
respect to experimental and control scores is critical to consider when interpreting 
the utility of differences vs. residuals.

THREE APPROACHES TO IMPROVING ELECTROCORTICAL 
MEASURES FOR THE STUDY OF INDIVIDUAL DIFFERENCES

Annmarie MacNamara1, Anna Weinberg2, David Clark1, Dan Foti3
1Texas A&M University, 2McGill University, 3Purdue University

Optimizing psychophysiological measures for the study of individual differ-
ences can take several forms. Here, we discuss approaches we have been trying 
in our labs, ranging from establishment of electrocortical norms to task design to 
analytic approaches. For example, although the error- related negativity (ERN) 
has been linked to psychopathology, it is unknown what values that might con-
stitute a “normal” or “abnormal” ERN, limiting its clinical utility. Recent data 
collected from more than 700 participants across our labs identifies the typical 
range of ERN amplitudes as well as cut- points that may signify increased likeli-
hood of psychopathology. In other work, we have begun adapting item- response 
theory modeling techniques to identify pictures that best differentiate individuals 
in terms of affective processing as measured by the late positive potential/LPP 
(MacNamara). We have also examined the utility of flankers task stimuli (e.g., 
emotional faces, unpleasant or pleasant images) that vary in their conceptual rele-
vance to symptom dimensions and personality traits as well as the impact of social 
versus monetary reward on individual differences in the reward positivity (Foti). 
Finally, going beyond ERP condition means, we have examined how individual 
differences relate to blockwise variation in ERPs (ERN, LPP) over the course of a 
task and to trialwise variation – i.e., single- trial LPP, using generalizability theory 
(Foti). These approaches will help maximize these ERP measures for the detec-
tion of individual differences, while clarifying the relevant constructs captured.

Funding:  AM is supported by National Institute of Mental Health grant, 
K23MH105553.
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1:00 p.m.– 2:30 p.m. 
Symposium 2.3

UNDERSTANDING THE ROLE OF ATTENTION MEMORY AT 
THE COCKTAIL PARTY

Chairs: Claude Alain1, Kimmo Alho2

1Rotman Research Institute, 2University of Helsinki

Non- invasive brain research methods have greatly advanced our understanding 
of how we perceive, attend to and remember speech sounds. When talking with 
someone, we focus our attention on what the person is saying, and sometimes we 
need to “re- play” in our mind what was just said, with the immediate memory of 
those words just heard becoming the focus of our attention. Past experience and 
knowledge from long- term memory can also help a person to fill in the blanks of 
missed words. The present symposium will present recent EEG, MEG and fMRI 
findings on speech processing with an emphasis on adverse listening situations. 
We will discuss the role of attention in processing speech in noise. We begin with 
Dr. Hampton and colleague who will present new findings from event- related 
potentials studies regarding the development, individual variability, and malle-
ability of neural systems underlying selective attention in young children from 
lower income. Dr. Alho will present evidence from functional magnetic reso-
nance imaging (fMRI) describing how the anterior- posterior attention network 
contribute to processing of degraded speech. Dr. Simon use magnetoencepha-
lography (MEG) to characterize how listeners represent continuous speech in a 
variety of listening scenarios and how these cortical representations of speech 
are affected by aging. Finally, Dr. Alain will discuss the role reflective attention 
in word in noise identification. Together, these presentations provide a window 
into the core processes that enable speech- in- noise comprehensions from child-
hood to old ages.

DEVELOPMENT, INDIVIDUAL VARIABILITY, AND 
MALLEABILITY OF SELECTIVE ATTENTION IN YOUNG 

CHILDREN FROM LOWER SES BACKGROUNDS

Amanda H. Wray1, Elif Isbell2, Courtney Stevens3, Helen Neville4, Eric 
Pakulak4

1Michigan State University, 2University of North Carolina,  Greensboro, 
3Willamette University, 4University of Oregon

Selective auditory attention is a foundational skill related to multiple out-
comes, including language, literacy, and math, outcomes often found to be 
impacted by early adversity. A growing body of literature documents the 
neuroplasticity of systems underlying selective attention, which are both vul-
nerable and enhanceable in children from lower socioeconomic status (SES) 
backgrounds. We examined the development, individual variability, and mal-
leability of neural systems underlying selective attention in young children 
from lower SES backgrounds, as measured by event- related potentials (ERPs). 
We will present evidence that a maturational delay exists in the development 
of neural systems for attention in young children from lower compared to 
higher SES backgrounds and that individual differences in neural indices of 
selective attention account for variability in specific aspects of cognitive func-
tion, including nonverbal IQ and cognitive flexibility. Additionally, we will 
show that allelic variations of the serotonin transporter linked polymorphic 
region (5- HTTLPR) are associated with neural systems underlying attention 
as well as responsiveness to a two- generation intervention targeting selec-
tive attention in children from lower SES families. Together, these findings 
highlight important directions in research on the neuroplasticity of selective 
attention and increase understanding of factors influencing the neuroplasticity 
of selective attention, which is critical for reducing disparities associated with 
early adversity.

EFFECTS OF AUDITORY AND VISUAL QUALITY OF 
SELECTIVELY ATTENDED SPEECH ON BRAIN ACTIVITY

Kimmo Alho1, Maxime Verwoert2, Mona Moisala1, Viljami Salmela1, Alina 
Leminen1

1University of Helsinki, 2Utrecht University

We used functional magnetic resonance imaging (fMRI) to study brain activity in 
healthy adult participants (N = 15) while they selectively attended to a video of a 
conversation between a man and a woman at the presence of irrelevant speech on 
the background. Both increased auditory speech quality (natural vs. noise- vocoded 
voices) and increased visual speech quality (unmasked vs. masked speech- related 
facial movements) on the video were associated with bilateral activity enhance-
ments along the superior temporal sulcus. These effects appeared to be largely 
stimulus- driven as they occurred, albeit to a smaller extent, even when attention 
was drawn away from the conversation during a discrimination task that involved a 
rotating cross at the center of the screen. Decreased auditory quality in the attended 
speech, in turn, was associated with increased right- hemisphere fronto- parietal ac-
tivity presumably due to enhanced need for attentional control. Moreover, atten-
tion to the conversation was associated with activity enhancements in multiple 
brain regions including bilateral areas in the posterior cingulate gyrus, inferior 
frontal gyrus, temporal pole, and medial orbitofrontal cortex. This suggests both 
attentional and social engagement of the participants, since in previous studies, 
many of these regions were shown to be implicated in social perception.

Funding:  This research was supported by the Academy of Finland (grant 
#297848).

NEURAL REPRESENTATIONS OF COCKTAIL PARTY SPEECH 
IN HUMAN AUDITORY CORTEX

Jonathan Z.  Simon
University of Maryland

We investigate how continuous speech, whether clean, degraded, or masked by 
other speech signals, is represented in human auditory cortex. We use magnetoen-
cephalography (MEG) to record the neural responses of listeners to continuous 
speech in a variety of listening scenarios. We find that cortical representations of 
attended speech are robust to noise under a wide variety of conditions, including 
with additive stationary noise, with competing speakers, with reverberation, and 
when band- vocoded. These cortical representations allow the temporal envelope of 
the acoustic speech stream to be reconstructed from the observed neural response 
to the speech. In the competing speaker case, individual neural representations of 
the speech of both the foreground and background speaker are observed, with each 
being selectively phase locked to the rhythm of the corresponding speech stream. 
Finally, we show how these cortical representations of speech are affected by aging.

ORIENTING ATTENTION TO SPEECH REPRESENTATION 
IMPROVES WORD IN NOISE IDENTIFICATION

Claude Alain, Vanessa Chan
Rotman Research Institute

The fleeting nature of spoken words creates a challenge for spoken communi-
cations where incoming speech sounds must be processed in relation to repre-
sentations of just- perceived sounds stored in short- term memory. This can be 
particularly taxing in noisy environments where perception of speech is often im-
paired or initially incorrect. Usage of prior contextual information (e.g., a semanti-
cally related word) has been shown to improve speech in noise identification. In 
three experiments, we demonstrate a comparable effect of a semantically related 
cue word placed after an energetically masked target word in improving accuracy 
of target word identification. This effect persisted irrespective of cue modality 
(visual or auditory cue word) and, in the case of cues after the target, lasted even 
when the cue word was presented up to four seconds after the target. The results 
are framed in the context of an attention to memory model that seeks to explain the 
cognitive and neural mechanisms behind processing of items in auditory memory.

Funding:  This research was financially supported by the Natural Sciences and 
Engineering Research Council of Canada.
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1:00 p.m.– 2:30 p.m. 
Symposium 2.4

NEW ADVANCES IN THE STUDY OF APPROACH AND 
AVOIDANCE IN THE PERIPHERAL NERVOUS SYSTEM

Chairs: Erika H. Siegel1, Jolie B. Wormwood2

1University of California,  San Francisco, 2Northeastern University

Psychophysiologists have explored the physiological and psychological corre-
lates of approach and avoidance behavior for over three decades. While much 
progress has been made in our understanding of when and how our bodies ori-
ent toward action or withdrawal, recent scientific advances has given the field 
new life, opening up new avenues of inquiry and exploration. This symposium 
will highlight new statistical, methodological, and experimental advances in our 
understanding of approach and avoidance in the peripheral nervous system. Our 
first two speakers use novel psychological manipulations to push the boundaries 
of what is known about social stress, motivated performance, and peripheral psy-
chophysiology.  The first will present data from an optimism intervention study 
showing that optimism provides a buffer against maladaptive cardiac responses 
during stress and increases risk- taking behavior. The second will present four 
studies from two lines of research testing structural and psychological modera-
tors of the relationship between social power and cardiovascular responding. 
Our third speaker will introduce an innovative statistical approach to the study 
of motivated performance contexts utilizing a data- driven, unsupervised machine 
learning technique to examine patterns of peripheral physiological activity across 
two large, independent data sets. Our fourth speaker will present data on neuroen-
docrine profiles that underlie approach and avoidance outcomes, specifically the 
causal effects of Testosterone on competitive behavior.

ALWAYS LOOK ON THE BRIGHT SIDE OF LIFE: AN 
INVESTIGATION OF OPTIMISM AND SOCIAL EVALUATIVE 

THREAT

Erika H. Siegel
University of California,  San Francisco

Research indicates that individuals high in trait- level optimism cope better with 
stressors and enjoy a host of health benefits including increased immune function-
ing and a longer lifespan. This has lead researchers on a quest for ways to increase 
optimism (and the concomitant health benefits) in the general public. To date, this 
task that has been largely unsuccessful. We present data testing the efficacy of a 
large- scale optimism intervention study in which some participants engaged in 
optimism inducing tasks over the course of several days (optimism condition), 
including a discussion of the things that give their life meaning and a written 
letter of gratitude to someone important to them, while others wrote and talked 
about their lives and their likes and dislikes (control condition). Participants then 
came into the laboratory and completed social evaluative (e.g. Trier social stress) 
and risk- taking tasks while we passively record autonomic psychophysiology, in-
cluding impedance cardiography. Results suggest that participants who received 
the optimism intervention had lower self reported stress, displayed a more salu-
tary cardiovascular profile during stress, and engaged in more approach oriented 
behavior (increased risk- taking). These findings introduce a new psychological 
moderator of approach and avoidance orientation in peripheral nervous system, 
optimism, and provide the first evidence that a manipulation of optimism can 
influence stress and cardiovascular outcomes -  an important step to extending the 
health benefits of optimism.

WHEN IS HAVING HIGH POWER A THREAT? HIERARCHY 
SECURITY, POWER CONSTRUAL, AND CARDIOVASCULAR 

INDICES OF CHALLENGE AND THREAT

Daan Schechpers
Leiden University

Possessing social status or power has substantial psychological and biological 
benefits. For example, during motivated performance, people high in power are 
more likely to display a benign cardiovascular response pattern indicative of 
“challenge” (high cardiac output, low vascular resistance), whereas people low 
in power are more likely to display a maladaptive cardiovascular response pat-
tern indicative of “threat” (low cardiac output, high vascular resistance). But is 
this always the case? Anecdotal and scientific evidence suggests that sometimes 
those low in power show approach tendencies to challenge the status quo, while 
those high in power sometimes appear rather stressed. In this presentation I pre-
sent four studies from two lines of research testing structural and psychological 
moderators of the power- challenge relationship. In studies 1 and 2 we show car-
diovascular evidence that the power- challenge relationship only holds in case of 
a secure power hierarchy: When the hierarchy is unstable and/or illegitimate, the 
powerful are threatened, and the powerless challenged. In studies 3 and 4 we test 
the influence of the cognitive construal of power as an opportunity or a responsi-
bility. We find the power- challenge relationship only when power is construed as 
opportunity; when power means responsibility the powerful respond threatened. 
Results are discussed in terms of power theories, and the implications for health, 
performance, and power- abuse.

A DATA- DRIVEN INVESTIGATION OF PERIPHERAL 
PHYSIOLOGICAL ACTIVITY DURING MOTIVATED 

PERFORMANCE

Jolie B. Wormwood
Northeastern University

Research has distinguished two profiles of biopsychological responding during 
motivated performance. These two profiles, termed threat and challenge, are as-
sociated with distinct patterns of cardiovascular activity. However, research in 
this area quickly narrowed to a core subset of physiological variables for further 
inquiry (i.e., cardiac output, ventricular contractility, peripheral resistance), and 
to the best of our knowledge, no systematic investigation has been undertaken 
concerning how excluded peripheral physiological variables may also contribute 
to our understanding of bodily responding within motivated performance con-
texts. Here, we utilize a data- driven, unsupervised machine learning approach to 
examine patterns of peripheral physiological activity during a mental math task 
across two large, independent data sets. This approach relies on identifying clus-
ters of individuals from the raw data, such that the number of clusters and the rel-
evant physiological features of each cluster are discovered instead of stipulated. 
Results reveal that, as expected, patterns of cardiovascular activity commonly 
associated with threat and challenge states emerge as two of the predominant 
patterns of bodily responding within our samples. However, we also identify a 
third, relatively large cluster of individuals who exhibit minimal change relative 
to baseline across all physiological measures and who are best distinguished by 
their electrodermal activity. Implications for identifying and characterizing this 
third group of individuals in future research are discussed.

Funding:  This research was supported by the U.S. Army Research Institute for 
the Behavioral and Social Sciences (W5J9CQ- 12- C- 0049 to Dr. Lisa Feldman 
Barrett, W911N- 16- 1- 0191 to K.S.Q. and J.B.W., and W5J9CQ- 12- C- 0028 to 
S.K.L). The views, opinions, and/or findings contained in this paper are those of 
the authors and shall not be construed as an official Department of the Army posi-
tion, policy, or decision, unless so designated by other documents.
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TESTOSTERONE’S CAUSAL EFFECTS ON APPROACH/
AVOIDANCE IN A COMPETITION DEPEND ON BASAL 

CORTISOL LEVELS AND OPPONENT GENDER

Erik L. Knight1, Pablo Morales2, Colton Christian, William Harbaugh2, Pranjal 
Mehta3, Ulrich Mayr2

1Pennsylvania State University, 2University of Oregon, 3University College 
London

Testosterone is thought to underlie decisions to enter competitions as part of its 
influence on status- seeking behavior, but findings are mixed. Rather than con-
sistently increasing competitive behaviors, testosterone may flexibly influence 
behavior based on crucial individual difference and social contextual factors. 
Using the Dual- Hormone Hypothesis as a conceptual framework, we examined 
the causal effects of testosterone on decisions to enter competitions while consider-
ing basal cortisol (individual difference) and opponent gender (social context) as 
moderators. Testosterone gel or placebo was administered to men (n=120) prior 
to a competitive task in which participants chose to compete or not against a se-
ries of 16 opponents (50% female); participants repeated the decisions after per-
formance feedback was provided. Heart rate (HR) and pre- ejection period (PEP) 
were recorded throughout. Three- way interactions were found such that men given 
testosterone with higher basal cortisol were substantially more likely to compete 
against female vs. male opponents and showed distinct patterns of HR and PEP 
reactivity. No opponent- gender differences were evident in men given testoster-
one with lower cortisol levels. In the placebo condition, men generally competed 
more against female opponents, but this did not depend on cortisol. Performance 
feedback eliminated the effects of opponent gender on behavior. Results reiterate 
importance of cortisol and demonstrate novel implications of opponent gender for 
testosterone’s influence on approach/avoidance behavior in competitive settings.

3:00 p.m.– 4:30 p.m. 
Symposium 3.1

BRAIN WAVES MEET REAL LIFE: RECENT ADVANCES IN 
MOBILE EEG

Chairs: Kyle E. Mathewson1, Olav E. Krigolson2

1University of Alberta, 2University of Victoria

Most of what we know about the human brain has been learned through con-
trolled experiments in quiet, dark lab spaces. Humans’ natural habitats are not 
quiet, dark, lab spaces, and so a lot of our knowledge about the brain may not be 
generalizable to more ecologically- valid situations such as sitting in a classroom, 
riding a bike, driving a car, climbing a mountain, working at a desk, or meditating. 
Due to recent advances in the miniaturization of electronics, wireless and portable 
EEG systems are now available that can be used in these novel but ecologically 
valid situations. In this symposium we will discuss five examples of real world 
EEG research, providing useful hardware, novel analysis strategies, new situa-
tions, and important new findings related to how the brain and mind act out in 
the real world.

OUT AND ABOUT WITH SMARTPHONE EEG: SUBSEQUENT 
MEMORY EFFECT IN A NATURAL ENVIRONMENT

Maria Pineyro Salvidegoitia1, Nadine Jacobsen1, Benjamin Griffiths2, Simon 
Hanslmayr2, Stefan Debener1

1University of Oldenburg, 2University of Birmingham

Spatio- temporal context plays an important role in episodic memory. While 
temporal context effects have been frequently studied in the laboratory, ecologi-
cally valid spatial context manipulations are difficult to implement in stationary 
conditions. We investigated whether the neural correlates of successful encod-
ing (subsequent memory effect) can be captured in a real- world environment. 
An off- the- shelf Android smartphone was used for wireless mobile EEG acqui-
sition and stimulus presentation. N=25 participants encoded single words, each 
was presented at a different location. Locations were approximately 10- 12 meters 
away from each other, half of them had striking features (landmarks) nearby. We 
predicted landmarks to improve recall performance. After a first word free recall 
task indoors, participants guided the experimenter outdoors for a second recall 
task, in which words and locations had to be recalled. As predicted, significantly 
more words presented at landmark locations were recalled, and significantly more 

landmark than non- landmark locations were recalled. Time- frequency analysis 
revealed two significant clusters, among them a stronger theta power increase 
for hits versus misses at approximately 600- 800 ms after word onset. Our results 
confirm that a vibrant spatial context is beneficial in episodic memory processing 
and that the underlying neural correlates can be captured with unobtrusive smart-
phone EEG technology. The advent of mobile EEG technology promises to unveil 
the relevance of natural physical activity and natural environments on memory.

Funding:  This work was supported by the DFG -  EXC 1077 Cluster of Excellence 
Hearing4all, Oldenburg, Germany, to SD.

GLOBAL BEHAVIORAL STATES MODULATE VISUAL 
RESPONSES AND SENSORY CODING IN HUMAN CORTEX

Barry Giesbrecht, Thomas Bullock
University of California,  Santa Barbara

Recent neural recordings in awake and behaving animals and invertebrates reveal 
robust modulation of neural activity as a function of behavioral state. For instance, 
locomotive behaviors (e.g., walking, flying) can influence response gain in visual 
cortex and subcortical structures relative to when the organism is not in locomotion. 
This collection of evidence suggests that the visual system becomes more sensitive 
when an organism is actively exploring the environment. Given the vast differences 
between rodent and primate visual pathways, there is no a priori reason to expect that 
the human visual system should exhibit the same response to physical activity that 
has been observed in other species. Here, we used exercise physiology protocols in 
combination with scalp- recorded EEG to measure early stages of visual information 
processing during physical exercise. Using the traditional event- related potential ap-
proach, we observed that visual responses within the first 150 ms of stimulus presen-
tation are enhanced under low intensity physical activity, consistent with the notion 
that physical activity induced arousal may act as a sensory gain modulator. Using in-
verted encoding models to estimate feature- selective responses, we observed that low 
intensity exercise enhances the gain of the feature- selective response, indicating that 
the effect of activity is not coarse and global. Our results reveal the nature of exercise- 
induced gain on feature- selective coding in human sensory cortex and provide valu-
able evidence linking the neural mechanisms of behavior state across species.

Funding:  This work was supported by the Institute for Collaborative 
Biotechnologies through contract W911NF- 09- 0001 from the U.S. Army 
Research Office.

MODULATIONS IN BASELINE OSCILLATIONS AND AUDITORY 
ERPS AS A FUNCTION OF REAL- WORLD ENVIRONMENTAL 

NOISE

Joanna E.M. Scanlon, Eden Redman, Jonathan Kuziek, Kyle Mathewson
University of Alberta

Our knowledge about the functioning of the human brain is learned from care-
fully controlled studies in the lab. Recent advances in technology have allowed for 
portable EEG recording in ecologically valid environments such as bike riding. 
We have recently recorded ERPs from an auditory oddball task while people rode 
bicycles outside on a shared- use path, finding decreased baseline alpha, increased 
N1, decreased P2 amplitude evoked by both targets and standards. We hypothesize 
that these differences were due to environmental noise. In a pair of follow- up stud-
ies, we have isolated these effects in the lab, finding decreases in P2 amplitude for 
targets during loud traffic sounds and busy videos recorded outside. Here we find 
further evidence for environmental effects on early ERP amplitude outside the lab, 
comparing auditory ERPs within- subject while riding bicycles outside on a shared- 
use path either beside a 50 km/hr road vs. riding beside a quite park, with EEG 
equipment inside a backpack. While behaviour and oddball P3 were equal between 
the conditions as in our previous experiments, we found increased N1 amplitude 
when riding in the quiet park compared to the roadside path. Further, baseline 
alpha power and P2 amplitude appear to be diminished in both outdoor conditions 
compared to ERPs collected inside. By moving EEG research outside the lab we 
have discovered novel effects on early sensory ERPs and resting oscillations. We 
propose that these early ERP effects are associated with a filtering process required 
to minimize the influence of ongoing environmental noise.

Funding:  This work was supported by startup funds and a Natural Sciences and 
Engineering Research Council of Canada Discovery Grant to KEM and fellow-
ship to JEMS.
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CHARACTERIZING POPULATION- LEVEL EEG DYNAMICS 
THROUGHOUT ADULTHOOD USING CONSUMER DATA FROM 

A PORTABLE EEG SYSTEM

Ali Hashemi1, Eugenie Roudaia1, Lou Pino2, Graeme Moffat2, Karen 
Mathewson1, Chris Aimone2, Patrick Bennett1, Louis Schmidt1, Allison Sekuler3

1McMaster University, 2InteraXon, Inc., 3Baycrest Health Sciences

Studies of brain activity are often limited to small sample sizes due to the need to 
conduct the experiment in tightly controlled settings with trained personnel. The 
development of consumer- grade EEG devices allows for data collection not only 
outside the lab, but also for large numbers of individuals. Here, we analyzed EEG 
signals from 6029 adults (1650 women) who used a portable, 4- channel EEG 
system to receive neurofeedback during a meditation exercise they performed in 
uncontrolled environments and who consented to share their data anonymously. 
Participant ages ranged from 18 to 88 years (M=42, SD=13). We characterized 
year- by- year age-  and gender- related differences in the traditional frequency band 
power, the peak alpha frequency, and frontal alpha asymmetry. Despite large vari-
ability within each age, we observed: 1) substantial age- related band power shifts 
from lower to higher frequencies, especially in women, 2) a gradual, year- by- year 
slowing of peak alpha frequency, and 3) greater frontal alpha power in the left 
than right hemisphere. Our results are largely consistent with previous research 
conducted in controlled environments, but provide a fine resolution to inspect 
age-  and gender- related effects. We are currently examining whether meditation 
practice affects EEG dynamics by analyzing the data of several thousand partici-
pants as they use their portable EEG device to assist in meditation over dozens, 
and sometimes hundreds, of sessions. Our study demonstrates the potential in 
using portable EEG systems to collect large- scale datasets outside of the lab.

Funding:  Natural Sciences and Engineering Research Council of Canada, 
Canadian Institutes of Health Research.

USING MOBILE EEG TECHNOLOGY TO ASSESS PHYSICIAN 
FATIGUE

Olav E. Krigolson, Robert Trska, Harvey Howse, Ali Walzak, Bruce Wright
University of Victoria

Fatigue is a chronic problem in a lot of workplace environments. For example, 
while it is well known that medical doctors make more mistakes when they are 
tired, to date there is no reliable fatigue assessment mechanism in place (Stern et 
al., 2009). Interestingly, it is quite clear within the literature that a component of 
the human event- related brain potential (ERP), the P300, is sensitive to fatigue 
(e.g., Zhao et al., 2012). Given recent advances in portable EEG technology we 
sought to determine whether or not we could leverage the sensitivity of the P300 
component to fatigue to create a portable, neurally based fatigue assessment tool. 
In the present study we had medical students and doctors perform a visual oddball 
task at before, at the midpoint of, and at the end of a 12 hour work shift. Using 
the PEER iOS research application, we were able to conduct the oddball task in 
under five minutes and simultaneously record EEG data via a MUSE headband. 
We report two key findings. One, we were able to record a reliable P300 ERP 
component in under five minutes using a single Apple iPad with the PEER ap-
plication and a MUSE headband. Two, we found a strong correlation between 
the amplitude of the P300 ERP component and self- reported perceived fatigue. 
Importantly, our results demonstrate the viability and accuracy of a neurally based 
fatigue assessment protocol.

Funding:  This work was supported by a Natural Sciences and Engineering 
Research Council of Canada Discovery Grant to OEK.

3:00 p.m.– 4:30 p.m. 
Symposium 3.2

MECHANISMS AND REPRESENTATIONS IN VISUAL 
SELECTIVE ATTENTION, PERCEPTION, AND WORKING 

MEMORY

Chairs: Pierre Jolicoeur1, Andreas Keil2
1Université de Montréal, 2University of Florida

Mental representations are fundamental building blocks in cognitive process-
ing. In the visual modality, we represent information extracted from our visual 
world and manipulate or organise it based on our present goals. The underlying 
mechanisms of visual representations have been of interest to many research-
ers, and with the emergence and improvements of brain imaging techniques 
and analysis methods they continue to be elucidated in an important way. This 
symposium will consider how visual representations are shaped and their re-
lation to attention and working memory (WM) using fMRI and EEG. Using 
steady state ERPs and time frequency analyses, Keil and colleagues examined 
how information held in visual WM influences stimulus selection, and high-
light interactions between representations in WM and perception. Jolicoeur 
and colleagues examined the cognitive control of selection in a task that re-
quired switching between focal and diffuse attention using N2pc and syn-
chronization analyses. Also using ERPs, Fukuda and colleagues examined the 
control of transfer from WM to long- term memory by means of up- regulation 
of representations in WM. Finally, using fMRI, Rademaker and colleagues 
uncovered the coexistence of both remembered and perceived representations 
in areas V1- V4, implying these regions play a role in matching WM items to 
sensory input. The symposium highlights psychophysiological studies based 
on novel designs that reveal interactions between perception and memory, and 
contribute to building a more sophisticated and complete understanding of 
visual attention and WM.

SELECTING OBJECTS IN WORKING MEMORY, ONE AT A TIME

Andreas Keil1, Nina Thigpen1, Klaus Oberauer2

1University of Florida, 2University of Zürich

How does the content of visual working memory influence the attentional se-
lection of external stimuli? The present study addressed this question using a 
novel electrophysiological technique that tags the brain activity associated with 
individual working memory items. This technique simultaneously quantifies the 
neural response to multiple items, allowing us to test whether there is competi-
tion for neural resources in visual cortex when multiple items are held in visual 
working memory. Fifty- six adults completed a task that required retention of the 
orientation of two tilted gratings used as the memory set. The neural responses 
representing two subsequently presented probe stimuli were quantified. When a 
probe orientation matched the working memory content, the response was am-
plified in visual cortex relative to non- retained orientations. Representations of 
non- matching probes were suppressed when competing with matching probes. 
When both orientations matched the two retained stimuli, attentive selection to 
the probes alternated between the two stimuli, and—by implication—the repre-
sentation of the matching items in visual working memory. This one- at- a- time 
attentional selection of items held in working memory occurred in the 3- 4 Hz 
range, consistent with the rate of attentional sampling of sensory events from the 
external world.

Funding:  National Science Foundation, National Institutes of Health.



2018SPR AbstractsS12

MECHANISMS OF ATTENTIONAL CONTROL IN SWITCHING 
FOVEAL AND PERIPHERAL FOCI: EVIDENCE FROM ERPS AND 

PHASE SYNCHRONY

Pierre Jolicoeur1, Jean-Marc Lina2, Brandi Lee Drisdelle1, Iring Koch3, 
Guillaume Collard1, Charlotte Eben3, Sophie Nolden3

1Université de Montréal, 2École de Technologies Supérieures, 3RWTH Aachen 
University

Visual spatial attention modulates stimulus inputs to optimize cognition as a func-
tion of one’s goals. We examined the control mechanisms of spatial attention 
when changing from focal attention at fixation to the location of a color singleton 
in the periphery, or vice versa using electroencephalography. The experiment in-
cluded trial blocks in which a target was always at fixation (Pure Center), always 
in the periphery at an unpredictable location (Pure Peripheral), or both at center 
(C) or periphery (P) in Alternating- Runs (CCPPCCP, PPCCPPC). N2pc varied 
systematically across conditions suggesting greater resistance to capture by a 
peripheral singleton in Pure Center blocks compared with attention at center in 
Alternating- Runs blocks. The results suggest that different attentional task sets 
include parameters that modulate the settings for focal attention at fixation vs. set-
tings giving greater relevance to the periphery. The strength of phase synchrony 
across intra-  and inter- hemispheric electrode sites was computed for different 
frequency bands and attentional modes. Independent components analysis (ICA) 
was used to isolate patterns of strong and weak synchrony (“networks”) and their 
associated timecourse (event- related dynamics), for different attentional modes. 
These analyses help to characterize the network dynamics underlying attentional 
control.

Funding:  Natural Sciences and Engineering Research Council of Canada 
(NSERC)

THE ROLE OF VISUAL WORKING MEMORY IN CONTROLLING 
ACCESS TO VISUAL LONG- TERM MEMORY STORAGE

Keisuke Fukuda, Caitlin Tozios
University of Toronto,  Mississauga

We are capable of storing a virtually infinite amount of visual information in 
visual long- term memory (VLTM). However, not all the visual information that 
we encounter gets encoded into this massive offline memory storage. What, then, 
determines the successful memory encoding of visual information? In this study, 
we examined the role of visual working memory in controlling access to visual 
long- term memory storage. Here, we found that visual working memory gates 
the information flow into visual long- term memory. Additionally, we also dem-
onstrate that our ability to voluntarily control the quality of memory encoding is 
up regulatory in nature. More precisely, our behavioral and electrophysiological 
results demonstrate that although we can voluntarily increase the likelihood of 
successful VLTM encoding (=up- regulation) by preferentially representing the 
information in visual working memory, we cannot voluntarily decrease such like-
lihood (=down- regulation). To do so, one has to upregulate the memory encoding 
of the other visual information that accompanies the to- be- down- regulated infor-
mation. Together, these results demonstrate a direct yet limited role that visual 
working memory plays in granting access to visual long- term memory storage.

Funding:  Natural Sciences and Engineering Research Council of Canada 
(NSERC)

SIMULTANEOUS REPRESENTATION OF SENSORY AND 
MNEMONIC INFORMATION IN HUMAN VISUAL CORTEX

Rosanne L. Rademaker, Chaipat Chunharas, John Serences
University of California,  San Diego

Traversing sensory environments requires keeping relevant information in mind 
while simultaneously processing new inputs. Visual Working Memory (VWM) is 
the mental workspace allowing visual information to be kept online for manipula-
tion or future recall. Notably, robust VWM maintenance can be achieved despite 
the continuous influx of new visual input from the eyes. Previous neuroimaging 
studies have shown that visual information is kept in working memory via feature 
selective responses in early visual cortex. Furthermore, the quality of information 
in these regions predicts behavioral performance. However, recent work has sug-
gested that disrupting sensory inputs during VWM actually wipe out information 
in early visual cortex, with information migrating to parietal cortex to be shielded 
from interference. In our experiment (N=6), people remembered a random visual 
orientation for 13 seconds while looking at either a blank screen or an 11- sec vis-
ual distractor. Despite distracting sensory inputs, we were able to reconstruct the 
orientation in memory from activity patterns all along the visual hierarchy (V1- 
V4). Importantly, we were also able to reconstruct the orientation of a completely 
irrelevant grating distractor that was physically on the screen during the memory 
delay. Together, these findings demonstrate region- wide multiplexing abilities in 
classic sensory areas, with population- level response patterns in visual cortex rep-
resenting the contents of working memory concurrently with new sensory inputs.

Funding:  This work was supported by NEI R01- EY025872 and a James S 
McDonnell Foundation Scholar Award to JTS, and by the European Union’s 
Horizon 2020 research and innovation program under the Marie Sklodowska- 
Curie Grant Agreement No 743941 to RLR.

3:00 p.m.– 4:30 p.m. 
Symposium 3.3

MULTI-METHOD APPROACHES INCORPORATING 
PSYCHOPHYSIOLOGICAL INDICES OF EMOTIONAL 

PROCESSING AND REGULATION ACROSS DEVELOPMENT: 
LINKS WITH PSYCHOPATHOLOGY AND REAL-WORLD 

EMOTIONAL FUNCTIONING

Chair: Lauren M. Bylsma
University of Pittsburgh

Discussant: Cecile Ladouceur, University of Pittsburgh

This symposium examines psychophysiological indices of emotional pro-
cessing and regulation from early adolescence through emerging adulthood 
using event- related potentials, cardiovascular psychophysiology, and daily life 
assessments of emotion. The included presentations highlight the importance of 
using multiple methods to gain a better understanding of emotional functioning in 
healthy, symptomatic, and at- risk youth. First, Mary Woody will examine how 7- 
11yo children’s visuocortical processing of emotional facial expressions is associ-
ated with autonomic responses (respiratory sinus arrhythmia) during parent- child 
interactions. Next, Lauren Bylsma will present data on neural indices of reward 
processing in 9- 13yo youth at high and low familial risk for depression, which she 
will link with daily life emotional functioning. Patricia Tan will present results 
demonstrating relationships between error related brain activity and the daily life 
emotional reactivity and regulation of negative emotions in anxious and healthy 
9- 14yo adolescents. Finally, Jessica Hamilton’s findings will reveal connections 
between respiratory sinus arrhythmia and daily life assessments of depressed 
mood and sleep in emerging adults (18- 22yo) with a history of depression. Cecile 
Ladouceur will discuss these findings from a developmental perspective, includ-
ing highlighting the importance of using multi- method approaches to establish 
possible brain- behavior relationships to deepen our understanding of emotional 
functioning and risk for psychopathology across development.
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CHILDREN’S VISUOCORTICAL PROCESSING OF 
EMOTIONAL FACIAL EXPRESSIONS AND UNDERLYING 
PHYSIOLOGICAL REACTIVITY DURING PARENT- CHILD 

INTERACTION

Mary L. Woody1, Kiera James2, Max Owens3, Cope Feurer2, Anastacia 
Kudinova2, Brandon Gibb2

1University of Pittsburgh, 2Binghamton University, 3University of South Florida, 
St. Petersburg

The way an individual processes socio- emotional information should impact re-
sponses to social interaction, but tests of the relation between these processes are 
scarce, particularly among children. A better understanding of how children’s 
socio- emotional information processing affects parent- child interaction could in-
form developmental models of emotion processing. We examined if children’s 
visuocortical processing of emotional facial expressions was associated with au-
tonomic responses during parent- child interaction. Children’s visuocortical pro-
cessing of different emotional facial expressions (afraid, happy, sad) displayed 
on a computer was measured using the late positive potential (LPP) event- related 
potential. To measure autonomic responses, children’s respiratory sinus arrhyth-
mia (RSA), an index of cardiac vagal control, was assessed in 37 youth aged 7- 11 
during positive and negative discussions with their parent. Results indicate that at-
tenuated LPP amplitudes in response to emotional expressions (reflecting blunted 
visuocortical processing) were associated with reduced RSA reactivity during 
both positive and negative parent- child interaction (ps<.05). Findings suggest that 
children who display blunted visuocortical processing of emotional expressions 
are more likely to display blunted physiological response during parent- child in-
teractions. These results provide evidence for the link between two psychophysi-
ological substrates of emotion processing in healthy children and highlight how 
these systems may synergistically contribute to socio- affective functioning.

Funding:  MH098060 (PI: Gibb).

NEURAL INDICES OF EMOTION PROCESSING AND 
ASSOCIATIONS WITH DAILY LIFE EMOTIONAL 

FUNCTIONING IN ADOLESCENTS AT HIGH AND LOW 
FAMILIAL RISK FOR DEPRESSION

Lauren M. Bylsma, Jennifer Silk, Cecile Ladouceur
University of Pittsburgh

Motivation and self regulation deficits have been implicated in risk for depression, 
and offspring of depressed parents are at 3- 4 times increased risk for developing 
depression themselves. The Feedback Negativity (FN) is an event- related potential 
reflecting the motivational salience of positive and negative environmental feedback. 
A reduced FN has been found in currently depressed youth and high- risk older ado-
lescents, but the FN has not previously been examined in younger high- risk youth. 
We examined 43 high risk and 45 low risk youth aged 9- 13 (49% female) with no 
history of a depressive disorder. Risk status was determined by the presence of pa-
rental history of recurrent unipolar depression. Youth completed a monetary reward 
task where they chose between two doors; feedback was provided indicating whether 
they won or lost money based on their choice. Contrary to expectations, high and low 
risk youth did not significantly differ on their FN amplitudes (p>.05). However, the 
FN was significantly negatively correlated with current subclinical depressive symp-
toms (r=- .26, p<.05), but not with current anxiety symptoms, age or sex (ps>.05). 
Importantly, the FN was significantly negatively correlated with daily life positive 
affect (r=- .27, p<.05) and self reported tendencies to engage in positive affect damp-
ening (r=- .32, p<.01). Findings suggest current subclinical depressive symptoms are 
associated with a reduced FN, and the FN is related to the experience and regulation 
of positive affect in daily life, suggesting its potential functional significance.

Funding:  K01MH104325 (PI: Bylsma).

ERROR- RELATED NEGATIVITY IS ASSOCIATED WITH 
ALTERED REGULATION OF DAILY LIFE NEGATIVE AFFECT IN 

ANXIOUS YOUTH

Patricia Tan1, Lauren Bylsma2, Jennifer Silk2, Vinod Sharma2, Greg Siegle2, 
Erika Forbes2, Dana McMakin3, Ronald Dahl4, Neal Ryan2, Cecile Ladouceur2

1University of California,  Los Angeles, 2University of Pittsburgh, 3Florida 
International University, 4University of California,  Berkeley

The error- related negativity (ERN) is an index of error- related brain activity that 
is consistently elevated in individuals with clinical anxiety. This association sug-
gests that variation in ERN amplitude might reflect individual differences in the 
functioning of a Research Domain Criteria (RDoC) component implicated in anx-
ious behaviors: Negative Valence System. Although the functional significance 
of the ERN has yet to be established, recent work suggests that ERN amplitude 
quantifies one’s sensitivity to aversive/negative emotional information. Yet few 
studies have examined links between the ERN and emotional functioning in the 
real world. The goal of the study was to examine associations between ERN am-
plitude and anxious youth’s regulation of negative emotion in daily life. A sample 
of 100 clinically- anxious youth, ages 9- 14 years, completed 1) an EEG assess-
ment to assess error- related brain activity during a Flanker task and 2) an experi-
ence sampling protocol that assessed their emotion regulation in natural social 
contexts. Using the ERN standardized residual score, analyses focused on the 
difference in brain activity in error vs. correct trials. Greater error- related brain 
activity predicted increased emotional (F(1,98)=4.94, β=- .22, p=.03) and physi-
ological reactivity (F(1,99)=8.24, β=- .28, p<.01) to self- nominated stressors and 
a greater reliance on maladaptive coping strategies (F(1,99)=8.03, β=- .27, p<.01). 
Findings inform our understanding of brain- behavior relationships linked with the 
ERN and its role in emotional functioning in pediatric anxiety disorders.

Funding:  P50MH080215 (PI: Ryan); K01MH100261 (PI: Tan).

RESPIRATORY SINUS ARRHYTHMIA AND SLEEP PATTERNS 
IN DEPRESSION RISK AMONG EMERGING ADULTS

Jessica L. Hamilton1, Jonathan Stange2, Taylor Burke3, Peter Franzen1, Lauren 
Alloy3

1University of Pittsburgh, 2University of Illinois at Chicago, 3Temple University

Respiratory sinus arrhythmia (RSA) has been implicated in a range of regulatory 
processes, and lower levels of RSA are linked to emotion regulation deficits and 
depression. Little research has explored whether poor sleep (shorter sleep dura-
tion and sleep problems) exacerbates the effects of physiological regulation on 
depressive symptoms among those vulnerable to depression. We sought to evalu-
ate whether habitual and acute fluctuations in sleep duration and sleep problems 
predict next- day depressive symptoms more strongly among those with lower 
resting RSA. Emerging adults (N=102; 79% female; 18- 22 years) with a depres-
sion history completed a baseline visit during which resting RSA was collected, 
and two weeks of daily diaries assessing depressive symptoms, sleep problems, 
and sleep duration. Using multilevel modeling, we examined the interactive ef-
fects of resting RSA and habitual and acute fluctuations in sleep on next- day 
depressive symptoms, controlling for RSA- related variables and prior- day de-
pression. Findings showed that resting RSA interacted only with acute fluctua-
tions in sleep duration (b=- .14, SD =.21; p<.05) and sleep problems (b =1.14, 
SD=.20; p<.05) predicting depressive symptoms. Specifically, shorter sleep and 
more sleep problems (e.g., frequent awakenings) compared to one’s typical sleep 
predicted depression, but only for those with lower resting RSA. These findings 
suggest that poor sleep may exacerbate the effects of lower RSA on depressed 
mood, and these individuals may be most at risk for emotion dysregulation and 
depression recurrence.

Funding:  F31MH106184 (PI: Hamilton); T32HL082610 (PI: Buysse).
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3:00 p.m.– 4:30 p.m. 
Symposium 3.4

MORE THAN JUST A FEELING: PAIN’S IMPACT ON BEHAVIOR 
AND SOCIAL COMMUNICATION

Chairs: Mathieu Roy1, Phillip Jackson2

1McGill University, 2Université Laval

Pain signals the presence of an urgent threat to our corporeal integrity; it calls for 
our complete attention and commands immediate action. Pain is therefore closely 
tied to motor behavior and movement representation. In the first presentation of 
this symposium, Dr. Mercier will examine the impact of pain on body perception 
and movement using virtual reality. However, pain’s impact on behavior can still 
be observed in the absence of pain. Indeed, pain also indicates that our previous 
decisions have exposed us to danger and that we may need to change our future 
behavior. In the second presentation of the symposium, Dr. Roy will discuss the 
interaction between pain anticipation, avoidance learning and decision- making 
processes. Pain behavior also has an important communicative function; facial 
expressions of pain indicate our level distress to others in order to elicit empa-
thetic responses in observers. In the next two presentations, Drs. Rainville and 
Jackson will examine the cerebral mechanisms underlying the encoding and de-
coding of facial expressions of pain. Finally, Dr. Hétu will present meta- analytic 
results of fMRI studies supporting the idea of an overlap between the cerebral 
representation of pain and unfavorable social comparisons. Altogether, this series 
of talks will expose the principal behavioral consequences of pain on several di-
mensions of behavior.

USING VIRTUAL REALITY TO ASSESS PAIN- RELATED 
ALTERATIONS IN BODY AND MOVEMENT PERCEPTION

Catherine Mercier
Université Laval

Chronic pain is often associated with body perception disturbances, but the under-
lying mechanisms are not well understood. There exists no gold standard to assess 
body perception disturbances, and most assessments rely on subjective reports 
performed under static conditions. In order to address this issue, we developed a 
“virtual mirror” displaying an avatar that reflects body movements in real- time, 
and that allows to manipulate the visual feedback of the movement at specific 
joints. We used this system to assess body perception during active movement in 
healthy controls and in patients with chronic low back pain (LBP; trunk flexion) 
and complex regional pain syndrome (CRPS; upper limb reaching). Subjects per-
formed the motor task while the avatar’s movements were scaled to appear larger, 
identical, or smaller than the subjects’ actual movements. After each trial, subjects 
had to decide whether the avatar’s movements were greater or smaller than their 
own movements (two- alternative forced choice). A psychophysical curve was fit-
ted to the data for each subject, and several metrics were derived from that curve. 
Both chronic pain populations displayed altered performance, either an overesti-
mation of their own movements (LBP patients) or a decreased ability to discrimi-
nate between different levels of scaling (CRPS patients). These results denote an 
important relationship between body perception, movement and pain. As such, 
the method developed can offer new avenues for understanding body perception 
disturbances and abnormal movement patterns in patients with chronic pain.

IMPACT OF PAIN ON LEARNING AND DECISION MAKING

Mathieu Roy
McGill University

The effects of pain resonate far beyond the immediate painful experience: an-
ticipation of future pain based on past painful experiences influences our current 
decisions, mood, and pain sensitivity. Alas, we are still lacking basic knowledge 
of the neurophysiological mechanisms underlying pain’s behavioral effects, as re-
search in humans has so far predominantly focused on the immediate experiential 
properties of painful stimulations (i.e., how pain feels). In a first series of func-
tional magnetic resonance imaging (fMRI) and psychophysiological (nociceptive 
flexion reflex, skin conductance) experiments we examined how people learn to 
predict and avoid pain. Then, in a second set of experiments, we examined how 
pain interacts with competing rewards using decision- making tasks where partici-
pants have to decide between pain and monetary rewards. Altogether, our results 

suggest that the periaqueductal gray is important for learning to predict pain and 
that the anterior cingulate cortex and medial prefrontal cortex govern decisions 
about anticipated pain and competing rewards.

BRAIN REGULATION OF PAIN COMMUNICATION: ENCODING, 
DECODING, AND TRANSACTION

Pierre Rainville
Université de Montréal

The study of pain offers a unique perspective on communication and empathy. 
The encoding of pain in facial expression reflects brain activation during pain-
ful stimuli but largely depends on prefrontal regions thought to regulate the ex-
pression according to personal and contextual factors. Decoding by the observer 
activates part of the same brain networks associated with pain but according to 
distinctive local patterns. In addition, attention to the meaning of the expression 
of pain observed solicits pre- motor and pre- frontal regions associated with the 
imitation and interpretation of the state or intention of others (cf. theory of the 
mind). Psychophysiological studies on the transactional phase also demonstrate 
that the decoding of pain expressions amplifies the reflex reactivity of the observer 
to nociceptive stimuli and increases his pain sensitivity. These effects are partially 
congruent with the vicarious simulation principle inherent to emotional contagion 
and demonstrate the fundamental role of encoding and decoding regulation mecha-
nisms related to communication intent and to the interpretation of the meaning of 
the message. The impact on the observer suggests an automatic defensive response 
triggered by the detection of a potential threat in the immediate environment. 
These responses are suggested to reflect the adaptive value of pain communication.

HOW REPEATED EXPOSURE TO OTHER PEOPLE’S PAIN 
AFFECTS EMPATHY AND ITS CEREBRAL CORRELATES

Phillip Jackson
Université Laval

Observing pain in others modulates the level of activity in brain regions involved 
in the processing of nociceptive stimuli. While recent evidence suggests that in-
dividual differences in the observer and contextual/social factors play important 
roles in this shared representation of suffering, its extent and specificity is not yet 
fully understood. Moreover, whether such vicarious experience of other people’s 
pain is predictive of one’s subsequent helping behaviour remains unclear. Based 
on a neurocognitive framework of empathy, this presentation will discuss recent 
findings showing how empathy and its cerebral correlates can evolve after ex-
perimental pain “overexposure”, pain exposure in healthcare professionals, and 
non- invasive brain stimulation. Such findings provide the foundation for novel 
research avenues aiming at optimizing empathy by increasing the benefits to the 
sufferer while minimizing the costs for the caring person.

SOCIAL COMPARISON IN THE BRAIN: PAINFUL AND 
REWARDING EXPERIENCES

Sébastien Hétu
Université de Montréal

Social comparison is ubiquitous across human societies and has dramatic influ-
ence on people’s well- being and decision making. People compare themselves 
to others in two opposite directions—downward and upward comparisons—that 
differ in motivations, comparison targets and consequences. Some have hypoth-
esized that downward comparison is encoded as “social pain” while downward 
comparison might be experienced as“ social reward”. This presentation will at-
tempt to extend our understanding about the underlying neural architecture of 
social comparison. Coordinate- based meta- analyses suggest that downward 
comparison consistently engages the ventral striatum (VS) and ventromedial pre-
frontal cortex while upward comparison consistently engages the anterior insula 
(AI) and dorsal anterior cingulate cortex (dACC). Furthermore, there seems to 
be a convergence between downward comparison and material reward process-
ing in VS, and between upward comparison and physical pain processing in AI 
and dACC. These findings provide the meta- analytic evidence to support the 
‘common- currency’ hypothesis that neural representations of social reward/pain 
resemble those for non- social reward/pain processing. Accordingly, these results 
will be discussed in the framework of a general reinforcement learning hypoth-
esis, suggesting that social reward/pain induced by social comparisons could be 
encoded by the brain as a domain- general signal (i.e., prediction errors) serving to 
adjust people’s decisions in social settings.
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4:40 p.m.– 6:10 p.m. 
Symposium 4.1

ON GIVING MORE LIGHT THAN HEAT: THE LIFE AND 
CONTRIBUTIONS OF JOHN T. CACIOPPO (1951 – 2018)

Bruce D. Bartholow1, Gary G. Berntsonin absentia2, Jos Bosch3, Mary Burleson4, 
Louise C. Hawkleyin absentia5, Tiffany A. Ito6, Jeff T. Larsenin absentia7, Greg J. 

Norman5, Catherine J. Norris8, Karen S. Quigley9, Louis G. Tassinary10, Eric 
Vanman11

1University of Missouri, 2The Ohio State University, 3University of Amsterdam, 
4Arizona State University, 5University of Chicago, 6University of Colorado, 

Boulder, 7University of Tennessee, 8Swarthmore College, 9Northeastern 
University and Edith Nourse Rogers Memorial VA Hospital, 10Texas A&M 

University, 11University of Queensland

On the passing of John T. Cacioppo, his former students and collaborators have 
gathered to honor his legacy to the field of psychophysiology and to the Society 
for Psychophysiological Research. John served SPR in multiple roles, including 
as President (1992- 1993) and editor of Psychophysiology (1995- 1998), and was 
honored by SPR with both the Distinguished Scientific Award for Early Career 
Contributions to Psychophysiology (1981) and the Award for Distinguished 
Scientific Contributions to Psychophysiology (2000). In addition, John (with his 
long- term collaborators Lou Tassinary and Gary Berntson), edited the Handbook 
of Psychophysiology, referred to as “the Bible” by many in the field, which is 
now in its fourth edition. Along with Gary Berntson, John co- founded the field of 
social neuroscience, and his research contributions were expansive, impacting the 
fields of social psychology, psychophysiology, consumer psychology, psycho-
neuroimmunology, affective neuroscience, and many more. Furthermore, John’s 
interests were broad, as he began his career studying attitudes and persuasion, 
branched into work on affect and emotion, and dedicated much of the last decades 
of his career to investigating the causes and consequences of loneliness, includ-
ing potential interventions to diminish its deleterious effects. Throughout, John 
was known for his innovative theoretical approaches, and his careful implementa-
tion and thoughtful use of psychophysiological methods, including EMG, EDA, 
ERPs, and fMRI. Although John was not one to shy from disagreements arising 
from competing models or perspectives, one principle that guided his work was 
that such conflicts should give more light than heat – that the ultimate goal was 
to produce knowledge that would benefit the field as a whole. In this symposium, 
John’s former students and collaborators will honor his memory by sharing their 
personal experiences and discussing how his contributions in both research and 
mentoring have influenced their own scientific paths.

Lou Tassinary will talk about the influences of John Platt’s concept of “strong 
inference” and S.S. Steven’s discussion of “invariance” on their psychophysiolog-
ical work during the late 80’s and his work since then.

Eric Vanman will focus on his EMG work with John in the 1980s, as well as 
on the NSF summer schools for psychophysiology.

Karen Quigley will discuss how her work, which takes a psychologi-
cal constructionist approach, has strong similarity with components of the 
Somatovisceral Afference Model of Emotion (SAME) that John first published 
with Gary Berntson and David Klein.  

Tiffany Ito will highlight the benefits of ERPs for understanding the underly-
ing elements of social cognition, and how John’s work foreshadowed the field’s 
current emphasis on implicit processes.

Cat Norris and Jeff Larsen will briefly describe the Model of Evaluative 
Space, as well as the development and refinement of behavioral and psycho-
physiological measures used to test hypotheses regarding the negativity bias and 
ambivalence.

Mary Burleson will talk about her work on the relations between social con-
nection and interpersonal touch, particularly as a means of emotion regulation 
and stress reduction.

Louise Hawkley’s reminiscences will review the trajectory and transitions in 
John’s study of loneliness during the almost 20 years she worked with him.

Jos Bosch will present experimental and epidemiological work, partly done 
in collaboration with John, showing how inflammatory responses affect social 
cognitions and, vice versa, how loneliness regulates inflammatory responses, as 
an illustration of John’s multilevel approach to understanding human behavior.

Greg Norman and Gary Berntson will discuss the integration of work on so-
cial stress in humans and non- human animal models, with an emphasis on social 
isolation and loneliness. 

Our discussant, Bruce Bartholow will talk about how John’s work broke 
down barriers (e.g., between social and biological approaches; between sub- areas 
within Psychological Science) and led the way for all of us who have followed 
in his path.

4:40 p.m.– 6:10 p.m. 
Symposium 4.2

IS THE FREQUENCY-FOLLOWING RESPONSE (FFR) AN INDEX 
OF SUBCORTICAL AUDITORY COGNITION?

Chairs: Carles Escera1, Emily B.J. Coffey2

1University of Barcelona, 2Eberhard Karls Universität Tübingen

Discussant: Claude Alain, University of Toronto

The fidelity of sound encoding early in the auditory pathways affects all 
subsequent cognitive processes that use that information, including language and 
communication. The FFR is a noninvasive tool with the capability to measure 
the quality of early sound encoding in humans. It has proven essential to answer 
both basic research questions about how our auditory system manages complex 
information, and applied questions about impaired sound processing in the el-
derly or in people with dyslexia or autism. Recent evidence from magnetoen-
cephalography (MEG) data suggests that the FFR is not of purely subcortical 
origin; a clearer picture on its origins is needed. This symposium will present 
a series of novel studies using EEG, MEG, and animal models that characterize 
and explore the generator sources of the FFR. Ayala et al. compared FFR data 
from humans and rhesus macaques, establishing a basis for further study of FFR 
neurophysiology. Bidelman and Gorina- Careta et al. independently investigated 
the sources of the FFR using EEG and MEG source modeling techniques, and 
show that the cortical component is limited to lower frequencies. Coffey et al. 
delved into the oscillatory nature of the FFR, characterizing the inter- region and 
cross frequency- relationships with MEG. Skoe examined the influence of lan-
guage experience on the FFR, considering how recent developments can inform 
work on the human auditory system. Together, these studies represent the latest 
advancement in FFR research, and should help to boost new research avenues 
into human auditory cognition.

RELATIVE CONTRIBUTIONS OF AUDITORY NERVE, 
BRAINSTEM, AND CORTICAL GENERATORS TO THE 

AUDITORY FREQUENCY- FOLLOWING RESPONSE REVEALED 
BY EEG

Gavin M. Bidelman
University of Memphis

The auditory frequency- following response (FFR) is a neurophonic potential 
reflecting sustained, phase- locked activity to complex sounds. To elucidate the 
FFR’s underlying sources, we recorded responses to speech sounds using high- 
density (64 ch) EEG and applied state- of- the art source imaging techniques to the 
multichannel data. We confirmed a mixture of generators localized to bilateral 
auditory nerve (AN), brainstem inferior colliculus (BS), and bilateral primary au-
ditory cortex (A1). However, frequency- specific scrutiny of source waveforms 
showed that the relative contribution of these nuclei to the aggregate FFR varied 
systematically with stimulus frequency. Whereas AN and BS sources produced 
robust FFRs up to about the sixth or seventh harmonic (~600- 700 Hz), A1 showed 
weaker phase- locking with little energy for frequencies above the speech fun-
damental (F0≈100 Hz). Findings were corroborated by functional imaging and 
simulations, which showed A1 activation was eradicated for FFRs >150 Hz, 
above which only subcortical sources remained active. Our results reveal that 
the site of FFR generation varies critically with stimulus frequency and subcorti-
cal structures make the largest contribution to the electrically recorded FFR (i.e., 
AN≥BS>A1). While weak cortical FFRs are apparent for low frequency stimula-
tion (~100 Hz), subcortical FFRs (AN, BS) dominate for a majority of the speech 
bandwidth (>150 Hz). Cleanly separating subcortical from cortical FFRs can be 
achieved by ensuring stimulus frequencies are >150 Hz, above the known phase- 
locking limit of cortical neurons.
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DISTENTANGLING THE GENERATOR STRUCTURE OF THE 
FREQUENCY- FOLLOWING RESPONSE TO SOUNDS OF 

DIFFERENT FREQUENCIES WITH MEG

Natàlia Gorina-Careta1, Jari Kurkela2, Jarmo Hämäläinen2, Piia Astikainen2, 
Carles Escera1

1University of Barcelona, 2University of Jyväskylä

The auditory frequency- following response (FFR) to periodic complex sounds pro-
vides a non- invasive measure of the neural transcription of sounds, as well as how 
auditory experiences transform these representations. Although it has been con-
sidered as a correlate of subcortical sound encoding, the single study so far using 
magnetoencephalography (MEG) to locate the sources of the FFR challenged this 
assumption, demonstrating that FFR receives major contribution from the auditory 
cortex. Based on frequency- specific phase- locking capabilities along the auditory 
hierarchy, we hypothesized that FFRs to higher frequencies would receive less 
cortical contribution than those to lower frequencies, hence supporting subcor-
tical involvement for these high- frequency sounds. We recorded simultaneously 
electroencephalographic (EEG) and MEG FFRs to pure tones of 89 and 333Hz. 
FFRs elicited to high and low frequency sounds were observable on both MEG 
and EEG recordings. By using distributed source modeling, midbrain, thalamic, 
and cortical contribution to FFR is analyzed and described. Our results show that 
the main contribution to the high frequency FFR comes from the cochlear nucleus 
and the inferior colliculus and we only observed a weak cortical contribution to it. 
The low frequency FFR has a major contribution of the auditory cortices, as well as 
contribution coming from the midbrain and thalamic structures. These findings are 
relevant for our understanding of the neural encoding of sounds along the auditory 
hierarchy, and suggest a hierarchical organization of periodicity encoding.

Funding:  This study was supported by the Academy of Finland (project number 
273134 for P.A), the PSI2015- 63664- P project (MINECO/FEDER) and the 
ICREA Academia distinguished professorship to CE.

MONKEYS SHARE THE NEUROPHYSIOLOGICAL BASIS FOR 
ENCODING SOUND PERIODICITIES CAPTURED BY THE 
FREQUENCY FOLLOWING RESPONSE WITH HUMANS

Yaneri Ayala1, Alexandre Lehmann2, Hugo Merchant1
1Universidad Nacional Autónoma de México, 2McGill University

The neural sensitivity to acoustic regularities is fundamental for human cognitive 
abilities such as speech or beat entrainment. The frequency- following response 
(FFR) potential captures the time- varying features of complex sounds with ex-
treme granularity and it has been used as a neural biomarker that correlates with 
literacy and sensorimotor capabilities. Because of the growing clinical and em-
pirical relevance of the FFR, it is of timely interest to disentangle its neurophysi-
ological underpinnings and mechanisms behind its association with cognitive 
abilities in animal models. Thus and as a first step, here we compared the neural 
representation of acoustic periodicities between human and non- human primates 
by measuring the scalp- recorded FFR potential. We found that rhesus monkeys 
can resolve the spectrotemporal structure of periodic stimuli to a similar extent 
as humans by exhibiting a homologous FFR potential to the speech /da/ sylla-
ble. Monkey FFR was phase- locked to the fundamental frequency of sound and 
showed the same number of sustained peaks consistently described in the human 
FFR although with larger amplitude and latency. Furthermore, a high- fidelity and 
stable representation of sound periodicities occurred in the FFR of both species. 
Our results reveal a conserved neural ability to track acoustical periodicities along 
the auditory pathway within the primate order. Thus, the neurophysiology of com-
plex sound temporal processing as well as the experience- dependent plasticity of 
auditory processing can be studied in behaving monkeys.

Funding:  This work was supported by DGAPA- UNAM Postdoctoral Fellowship 
to YAA and by CONACYT- 236836, CONACYT- 196, and PAPIIT- IN202317 
grants to H.M.

EXPLORING THE OSCILLATORY NATURE OF THE 
FREQUENCY- FOLLOWING RESPONSE (FFR) WITH MEG

Emily B.J. Coffey1, Sylvain Baillet2, Robert Zatorre2

1Eberhard Karls Universität Tübingen, 2McGill University

We previously showed using MEG source modeling that the auditory cortices re-
spond in a phase- locked fashion to periodic stimuli (in addition to known subcor-
tical FFR generators), leading to the hypothesis that the cortex contributes to the 
scalp- recorded EEG signal (Coffey et al., 2016). Preliminary reports suggest that 
this is indeed the case, but in a frequency- dependent fashion such that frequen-
cies over 150Hz include little cortical activity. One proposal for studying FFRs 
is therefore to limit stimulation frequencies to <150Hz, a small concession as 
lower frequencies represent only a small percentage of the human hearing range. 
However, it is notable that much of the existing work has used lower frequency 
stimuli and found relationships to behaviour and pathology, and that the right 
auditory cortex FFR was most strongly related to subjects’ perception and experi-
ence in our previous work. Furthermore, it is worth considering that brainstem 
FFR also has a relatively low upper limit. How does a signal which is evoked only 
in a narrow swath of our hearing range predict our hearing and communication 
abilities so broadly? Instead of attempting to eliminate cortical contributions, we 
use magnetoencephalography (MEG) to characterize interactions between centres 
in the auditory neuraxis and the relationships between the brain’s endogenous 
oscillatory activity and incoming periodic stimuli. Our results reveal evidence of 
a possible mechanism that might act to boost behaviorally- relevant incoming in-
formation, and suggest new means of gaining insight into audition using the FFR.

NEURAL PROCESSING OF SOUND IN BILINGUALS

Erika Skoe
University of Connecticut

The literature on the neurobiological correlates of bilingualism is vast. Yet, de-
spite this wealth of knowledge and the worldwide prevalence of bilingualism, 
comparatively little is known about how being exposed to multiple spoken lan-
guages influences how sound is processed by the brain. Over the past decade, the 
frequency- following response (FFR) has emerged as an important electrophysi-
ological tool for studying individual variability in the neural processing of sound 
associated with language, as well as music, behaviors. The FFR, an electrical 
potential recorded at the scalp, is a phase- locked response to periodic aspects of 
sound (e.g. vowels, vocal pitch contours) that reflects a composite of multiple 
generators within the auditory neuroaxis, extending from the 8th nerve to auditory 
cortex. This talk will survey a recent series of studies that have used the FFR 
to examine the influence of bilingual experience on the developing and mature 
auditory systems. The discussion will center on facets of second language (L2) 
learning that contribute to auditory neural function, including the age of L2 ac-
quisition, the amount and intensity of language exposure, and the relative mastery 
of the first and second languages. Interacting variables, such as socioeconomic 
status and music training, will be highlighted. The talk will also consider how 
this new line of research fits within the larger debates on the neural generators of 
the FFR and the sensorineural and neurocognitive advantages and disadvantages 
of being bilingual.
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4:40 p.m.– 6:10 p.m. 
Symposium 4.3

AROUSAL- MEDIATED ENHANCEMENT OF EMOTIONAL CUE 
PROCESSING

Chairs: Nadia Haddara, Vladimir Miskovic
Binghamton University

Discussant: Vladimir Miskovic, Binghamton University

Convergent evidence from pre- clinical models indicates that non- specific, 
stress- induced arousal increases cue- specific fear responses, via its modula-
tory effects on learning and memory. Although much is currently known about 
the neural and physiological impact of stress in non- human animals, we know 
relatively little about its translation to human models. Such research avenues 
have clear implications for understanding the development and maintenance of 
fear and anxiety- related disorders. Recently, there have been increased efforts 
to translate non- human animal models to humans, with a focus on delineat-
ing the impact of induced stress on affect and cognition. The contributions to 
this symposium will address the influence of stress- related arousal on sensory 
processing, learning, memory and decision- making. The first paper combines 
measures of defensive reflex engagement, skin conductance and subjective rat-
ings to assess the impact of acute stress and the timing of fear acquisition on 
associative learning. The second paper determines the neural effects (ERP) 
of stressors in distinct modalities on their modality- specific cues. The third 
paper reviews ERP, skin conductance and behavioral findings concerning the 
effects of anticipatory stress on reward learning. The fourth paper employs 
non- invasive stimulation of the vagal nerve (tVNS), examining its neural 
(ERP) and behavioral effects on memory for emotional stimuli. The final paper 
examines the influence of anticipatory stress on behavioral and EEG indices 
of threat generalization.

LONG- LASTING EFFECTS OF STRESS ON ASSOCIATIVE 
LEARNING

Marta Andreatta, Christopher Klinke
University of Würzburg

Stress affects both learning and memory processes. An animal study found im-
paired fear extinction in mice undergoing immobilization stress 10 days prior to 
acquisition. Here, we attempted to replicate these findings in humans. In Study 
1, fear acquisition and extinction were conducted on the same day and, in Study 
2 acquisition occurred on day one followed by extinction 24 hours later. During 
acquisition, one geometrical shape (conditioned stimulus, CS+) was paired with 
an electric shock (unconditioned stimulus, US), while a second shape (CS- ) was 
never paired with the US. Extinction was identical to acquisition, but without 
US delivery. The socially evaluated cold pressure test (SECPT) was used to 
induce stress. In Study 1, 81 participants underwent either a stress or sham 
procedure, either 10 days or 30 minutes before acquisition (four groups). In 
Study 2, 67 participants underwent either a stress or sham procedure 10 days 
before acquisition, either in the acquisition room or in a different room (three 
groups). Successful fear acquisition was indicated by aversiveness ratings, 
startle potentiation and larger skin conductance responses (SCR) to CS+ vs. 
CS- . Interestingly, extinction learning was impaired at the implicit level (startle 
potentiation to CS+ vs. CS- ) in Study 1 and at the explicit level (aversiveness 
ratings for CS+ vs. CS- ) in Study 2. However, this was evident only in those 
groups who completed the stress procedure in the acquisition room 10 days 
earlier. In sum, stress may strengthen fear memories in the long run, thereby 
impairing fear extinction.

Funding:  Collaborative Research Center/Transregio 58 (CRC- TRR58), Project 
B08

SENSORY PROCESSING AND THE ANTICIPATION OF THREAT: 
DOES THREAT MODALITY MATTER?

Matthias J. Wieser
Erasmus University Rotterdam

Anticipation of threat putatively facilitates sensory processing. Most of the ex-
tant studies have used one kind of threat modality (e.g., aversive noise) and 
investigated one kind of sensory modality (e.g., visual). The question arises 
whether a match of threat modality and sensory processing modality is required 
for the enhancement of sensory processing during threat anticipation, or whether 
this anticipation works on a supra- modal level. To this end, we investigated 28 
healthy participants in an anticipation of threat paradigm, while measuring ERP 
responses to neutral stimuli presented in three modalities (visual, auditory, so-
matosensory). Three cues indicated either no aversive (N), a predictable (P), 
or an unpredictable (50%) aversive event (U). Threats were also presented in 
the three different modalities (aversive picture, aversive noise, aversive electri-
cal stimulation). During each trial, three neutral stimuli were presented (Gabor 
patches, beep tones, non- aversive electrical stimuli). ERPs in response to these 
neutral events were measured. Only the N1 in response to somatosensory stim-
uli was modulated by threat modality: enhanced processing of non- aversive cu-
taneous stimuli was observed only when a shock was unpredictably anticipated. 
No other effects were observed on the early sensory level (N1). Results speak 
in favor of a modality- dependent effect of threats, showing modality- specificity 
at least for the somatosensory domain. These results indicate that anticipation 
of unpredictable threat may facilitate early sensory processing only within the 
same modality.

DECISION MAKING UNDER THREAT: CENTRAL AND 
PERIPHERAL NERVOUS SYSTEM ACTIVATION TO REWARD 

REVERSAL

Florian Bublatzky, Sabine Schellhaas, Georgia Koppe, Christian Schmahl, 
Christian Paret

University of Heidelberg

Predicting the consequences of one’s own decisions is crucial for organizing fu-
ture behaviors. When reward contingencies vary, however, the flexible adjust-
ment of decisions may be impaired by concurrent threat. Two studies tested the 
impact of verbally instructed threat- of- shock on choice behavior using electro-
cortical processing (N = 30) and autonomic responding (N = 35). In a probabilis-
tic decision making task, participants had to choose between two options which 
were either contingent with monetary gains or losses. Behavioral options were 
differently reinforced and reward contingencies were reversed after reaching a 
probabilistic threshold. Decision making and reversal learning was tested with 
two contextual background colors which were instructed as signals for threat- of- 
shock or safety. Self- report data confirmed that threat relative to safety condition 
was more arousing, and SCRs were enhanced following congruent win but not 
loss feedback. Preliminary ERP analyses revealed that unexpected losses were 
associated with enhanced feedback- related negativity (FRN) and P3 amplitudes. 
Overall, behavioral performance (reaction times and error rates) was comparable 
during the threat and safety conditions. Regarding reversal learning, however, 
participants made more errors during the threat condition. Thus, when anticipat-
ing aversive events, more mistakes were needed until participants successfully 
readjusted to profitable choice behavior. Findings are discussed in terms of oper-
ant reversal learning mechanisms with implications for emotion regulation and 
anxiety disorders.

Funding:  The German Research Foundation (BU 3255/1- 1)
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EFFECTS OF TRANSCUTANEOUS VAGUS NERVE 
STIMULATION (TVNS) ON UNPLEASANT PICTURE 

PROCESSING AND LONG- TERM MEMORY

Mathias Weymar1, Carlos Ventura-Bort1, Janine Wirkner2, Julia Wendt2, Alfons 
Hamm2

1University of Potsdam, 2University of Greifswald

Recent research indicates that non- invasive stimulation of the afferent auricular 
vagal nerve (tVNS) enhances the attention- related P300 component, likely via ac-
tivation of the LC- NE system. The present study followed up on these findings 
testing whether tVNS also modulates the LPP, an index for motivated attention 
toward emotionally evocative cues. In addition, we tested whether tVNS increases 
later long- term memory for these stimuli. Using a within- subject design, 28 
healthy participants (16 females) received either continuous tVNS or sham stimu-
lation on two consecutive days while performing a standard picture- viewing para-
digm (30 unpleasant and 30 neutral scenes each encoding day). One week later, all 
120 pictures from both encoding days were presented with 120 novel scenes for 
the recognition memory task. During encoding, preliminary analysis revealed that 
the LPP (500- 800 ms) was enhanced for unpleasant relative to neutral pictures in 
both stimulation conditions. Interestingly, vagal stimulation prompted earlier LPP 
differences (300- 500 ms) between unpleasant and neutral scenes. During retrieval, 
we found that tVNS significantly improved memory performance for unpleasant, 
but not neutral pictures, compared to sham stimulation. In line, unpleasant images 
encoded under tVNS compared to sham stimulation produced enhanced ERP old/
new differences (500- 800 ms), indicating better recollection. Our results suggest 
that tVNS facilitates encoding and memory storage of emotional (unpleasant) in-
formation, likely via afferent projections to the arousal- modulated LC- NE system.

DETERMINING THE EFFECTS OF ANTICIPATORY STRESS 
ON NEURAL AND BEHAVIORAL CORRELATES OF THREAT 

GENERALIZATION

Nadia Haddara, L. Jack Rhodes, Thomas Nguyen, Kendra Deschamps, Lillian 
Harrington, Vladimir Miskovic

Binghamton University

The overgeneralization of conditioned fears to perceptually similar, yet benign, 
environmental cues has emerged as an important pathogenic marker for multiple 
anxiety disorders. While overgeneralization has been demonstrated in individuals 
with clinical anxiety, we know little about how experimentally induced anticipa-
tory stress interacts with conditioned threat learning to influence generalization 
processes in a healthy population. We created generalization stimuli by systemati-
cally morphing the facial features of CS+ and CS-  models. In Experiment 1, par-
ticipants completed a perceptual discrimination task post- conditioning, in which 
they were required to determine if generalization stimuli were the same or differ-
ent from the CS+/-  faces under both threat and safe conditions. In Experiment 2, 
we used high- density EEG to examine the consequences of an anticipatory stress 
induction on cortical processing of the CS and morphed generalization stimuli. 
Specifically, we were interested in the simultaneous capture of steady- state vis-
ual evoked potentials (ssVEPs) and late positive potentials (LPPs) in threat- of- 
electric- shock compared to safe conditions. Experiment 1 reviews evidence of 
how perceptual and valence gradients are expressed under stress. In Experiment 
2, we found a lack of generalization gradients in early visual cortex, as indexed by 
ssVEPs. By contrast, the LPP magnitude difference between CS+ and generaliza-
tion stimuli was enhanced in the threat- of- shock condition, suggesting increased 
motivational salience of generalization stimuli during anticipatory stress.

Funding:  NIMH R03MH105716.

FRIDAY, OCTOBER 5, 2018

8:30 a.m.– 10:30 a.m. 
Symposium 5.1

ADVANCES IN UNDERSTANDING THE AGING BRAIN: 
MECHANISMS UNDERLYING CHANGES IN BOLD SIGNAL 

AND PERFORMANCE

Chairs: Monica Fabiani1, Bart Rypma2

1University of Illinois, Urbana- Champaign, 2University of Texas at Dallas

For over two decades, neurocognitive aging researchers have relied upon tradi-
tional blood- oxygen- level- dependent (BOLD) measures to study the brain- basis 
of age- related performance declines. Now, breakthrough advances in understand-
ing neural- vascular communication permit a deeper look into brain aging and its 
impact on cognition. Novel imaging methods (e.g., calibrated fMRI, speckle- flow 
imaging, optical imaging of cerebral arterial status) permit separation of BOLD 
signal into its constituent neural, glial, and vascular components, allowing for 
more comprehensive characterization of age- related changes in brain function. 
In this symposium, five speakers provide an update on what is known about the 
“neurovascular unit,” its relationship to cognition, and how it is affected by aging. 
Dr. Monica Fabiani will review findings from optical imaging studies on cerebral 
arterial health, illustrating the effects of cardiorespiratory fitness on neurovascular 
coupling, brain anatomy and cognition. Dr. Stefano Tarantini will present findings 
from murine studies of age effects on neurovascular coupling. Dr. Bharat Biswal 
will discuss the influence of age- related vascular changes on BOLD signal. Dr. 
Kamen Tsvetanov will present findings emphasizing the need to extend current 
approaches and models of neurocognitive aging in terms of dissociating neural 
from vascular effects of aging on BOLD activity and connectivity. Dr. Rypma 
will discuss calibrated fMRI studies that permit separation of neural- activity and 
blood- flow BOLD- signal constituents in studies of younger and older adults.

CEREBROVASCULAR CONTRIBUTIONS TO AGE- RELATED 
CHANGES IN BRAIN ANATOMY AND COGNITION

Monica Fabiani, Gabriele Gratton
University of Illinois, Urbana- Champaign

Vascular support to the brain is critical for healthy cognitive aging. Reduced blood 
flow to the brain (hypoperfusion) in aging is caused, among others, by hyperten-
sion, arteriosclerosis (i.e., stiffening of the arteries) and plaque formation. Arterial 
stiffness is predictive of cognitive decline, is a critical risk factor for cerebro-
vascular accidents, and has been linked to the accumulation of beta- amyloid in 
Alzheimer’s disease. The state of cerebral arteries is heavily influenced by lifestyle 
factors, including cardiorespiratory fitness (CRF). Recent studies have emphasized 
that exercise may help stave off some of the effects of aging on cognition, brain 
anatomy and function, although the exact mechanisms through which these ben-
efits are obtained are not yet completely understood. I will review data obtained 
with new non- invasive measures of cerebrovascular health based on diffuse opti-
cal imaging, in conjunction with arterial spin labeling (ASL) and anatomical and 
cognitive assessments. These data clearly show that variability in cerebrovascular 
health is correlated with CRF and inversely correlated with age. It also mediates 
cognitive performance as well as global and local anatomical variability in the 
brain of older adults. In the future this approach could potentially be used clinically 
to complement existing technologies, and provide a non- invasive way to identify 
early signs of cerebrovascular distress, enabling prevention and early intervention.

Funding:  NIA GRANT 1RC1AG035927 to M. Fabiani NIH grant 
1R56MH097973- 01 to G. Gratton and M. Fabiani NCRR grant S10- RR029294 to 
G. Gratton
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IMPAIRED NEUROVASCULAR COUPLING RESPONSES 
PREDICT COGNITIVE DYSFUNCTION AND DYSREGULATION 
OF GAIT COORDINATION IN PRECLINICAL MOUSE MODELS 

OF AGING

Stefano Tarantini, Andriy Yabluchanskiy, Gabor Fulop, Anna Csiszar, Zoltan 
Ungvari

University of Oklahoma Health Sciences Center

Physiological regulation of cerebral blood flow to neuronal activity via neuro-
vascular coupling (NVC) is essential for the maintenance of healthy neuronal 
function and proper control of behavioral outcomes such as cognitive function 
and gait coordination. There is increasing evidence that aging impairs neurovas-
cular coupling responses, at least in part, by promoting cerebromicrovascular 
endothelial dysfunction. New data will be presented that in aged laboratory ro-
dents neurovascular coupling and endothelium- dependent cerebromicrovascular 
dilation can be rescued, which is associated with significantly improved spa-
tial working memory, motor skill learning and gait coordination. To establish 
a direct relationship between impaired NVC and cognitive decline, we induced 
neurovascular uncoupling pharmacologically in young mice by inhibiting the 
synthesis of vasodilator mediators involved in NVC. The results show that selec-
tive experimental disruption of NVC is associated with impairment of cognitive 
and sensorimotor function, significantly decreasing dynamic gait parameters and 
significantly increasing phase dispersion, indicating impaired interlimb coor-
dination. These changes recapitulate neurologic symptoms and signs observed 
in brain aging. The implications of these findings for the complex relationship 
between age- related changes in the neurovascular unit and cognitive aging will 
be discussed.

VALIDATING VASCULAR REACTIVITY ACROSS HUMAN LIFE 
SPAN

Bharat Biswal
New Jersey Institute of Technology

Brain aging is typically associated with cognitive decline, and undergoes com-
plex changes. Resting- state functional magnetic resonance imaging (fMRI) 
has recently emerged as a powerful tool for studying human brain function 
and is being widely used to investigate the aging brain. However, because the 
fMRI blood- oxygenation level- dependent (BOLD) signal is an indirect meas-
ure of neural activity, some age- related BOLD changes may be explained by 
the underlying vascular reactivity. And there perhaps is a risk while simply 
interpreting all of age- related resting- state BOLD changes in terms of neuro-
cognitive change with age. In this study, we investigated age- related BOLD 
changes using various indices during resting- state [e.g. amplitude of low fre-
quency fluctuations (ALFF), regional homogeneity (ReHo), four- dimensional 
(spatiotemporal) consistency of local neural activities (FOCA) and functional 
connectivity density (FCD)] and compared them with breath holding (BH) task 
(e.g. vascular activity and delay time). Reliable relations (e.g. mean voxel- 
wise spatial correlations) between BH activation and resting- state measures 
were found in several meaningful functional networks. The core findings of 
our results showed that age- related BOLD changes in sensorimotor, auditory, 
salience and visual networks might be also explained by vascular components. 
These findings suggest that resting- state age- related BOLD changes across the 
lifespan perhaps should be calibrated with vascular effects and interpreted in 
light of this limitation.

DISSOCIATING NEURAL FROM VASCULAR EFFECTS OF 
AGING ON BOLD ACTIVITY AND CONNECTIVITY

Kamen A. Tsvetanov
University of Cambridge

The preservation of cognitive function is critical for well- being across the lifes-
pan and requires homeostatic and resilient systems of brain function. Previous 
research on neurocognitive aging, traditionally based on blood- oxygenation 
level- dependent (BOLD) fMRI signal, provides a partial understanding of these 

systems due to methodological and conceptual limitations. On methodological 
level, common approaches to the analysis of fMRI BOLD data are confounded 
by age- related changes in neurovascular signalling. On conceptual level, previ-
ous studies have typically separated the evaluation of differences in activity of 
focal brain regions from differences in the interactions between them. In this talk, 
we will demonstrate examples of recent developments on both levels that aim to 
refine current approaches and traditional interpretation of fMRI BOLD signal. 
These developments provide a rich description of the brain’s dynamics reper-
toire across the lifespan with implications for our understanding the influence of 
neurovascular health on the normal process of individual differences, ageing and 
neurodegenerative disorders.

A NEURAL- VASCULAR COMPLEX OF AGE- RELATED 
CHANGES IN THE HUMAN BRAIN

Bart Rypma
University of Texas at Dallas

Neurocognitive theories of brain aging are based on evidence gathered from 
functional magnetic resonance imaging (fMRI), in the form of age- differences 
in blood- oxygen- level- dependent signal (BOLD). New evidence suggests that 
changes in BOLD signal with age actually result from a confluence of physi-
ological, neural, and cognitive factors. Measuring these physiologic factors sepa-
rately would allow more accurate and more complete theories of the neural basis 
of cognitive aging. Two such physiologic factors that contribute to BOLD signal 
are changes in cerebral blood flow (ΔCBF), the rate at which blood carries oxy-
gen to neurons, and changes in the cerebral oxygen metabolism rate (ΔCMRO2), 
the rate at which oxygen is metabolized by brain tissue. Measuring individual 
contributions of each component is possible using a method known as calibrated 
fMRI (cfMRI), in which both BOLD and CBF data are acquired using a dual- 
echo pulse sequence, and in which the signal is calibrated using a gas challenge 
that manipulates CBF without eliciting neural activity from stimulation. Results 
obtained from this calibrated imaging approach demonstrate heterogeneity in 
age- group differences in BOLD, ΔCBF, and ΔCMRO2. These results suggest 
neural- vascular coupling differences between older and younger adults, which 
in turn affect cognitive performance. These results highlight the importance of 
understanding the physiologic basis that underlies age- related changes in BOLD 
signal.

8:30 a.m.– 10:00 a.m. 
Symposium 5.2

NEURAL CORRELATES OF PRE-  AND POST- NATAL LEARNING

Chairs: Julia Hartkopf, Julia Moser
University of Tübingen

Cognitive processes can be studied in humans from 25 weeks of gestation. Even 
if not fully developed yet, the human brain already shows signs of learning from 
its environment. A variety of methods and paradigms allow us to investigate 
different aspects of learning in the developing human brain, in different stages 
of growth, starting in the third trimester of pregnancy. Fetal magnetoencepha-
lography (fMEG) research probed learning abilities in the healthy human fetus 
based on a complex auditory oddball paradigm, to gain insight into automated 
and conscious processing of stimuli. In a similar stage of development, preterm 
neonates were investigated with functional near infrared spectroscopy and elec-
troencephalography (EEG). Using this technology, the ability of the immature 
brain to discriminate syllables and voices can be demonstrated as well as dif-
ferent hemodynamic response patterns coupled to spontaneous brain activity. 
In the first months of life, humans are able to extract statistical patterns from 
language and the underlying processes are accessible by EEG and MEG. Brain 
activity linked to statistical learning of infant directed speech differs qualita-
tively as compared to adult directed speech in neonates and 3- month- olds, indi-
cating an attention effect. With the use of frequency analysis of the EEG of six 
months olds, their word learning abilities can be demonstrated through neural 
entrainment. Research on the early development of cognitive abilities is possible 
with well- chosen methods and provides reliable and specific new information on 
early learning abilities.
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NEURAL CORRELATES OF RULE LEARNING IN FETUSES

Julia Moser, Julia Hartkopf, Franziska Schleger, Hubert Preißl
University of Tübingen

Fetal magnetoencephalography (fMEG) allows to non- invasively measure fetal 
brain activity in utero. In the last trimester of pregnancy, auditory event- related 
responses to tones as well as auditory mismatch responses can be reliably re-
corded. This demonstrates auditory discrimination in- utero on a neuronal level. 
To further investigate these processes – automated sensory processing or con-
scious perception and learning – a more complex oddball paradigm was intro-
duced. The auditory “local- global” mismatch paradigm establishes a global rule, 
whose violation causes a global mismatch response, in addition to the mismatch 
response caused by a local oddball. After an initial rule- learning phase, this global 
deviant appears in one fourth of trials. fMEG measurements were performed be-
tween 25th and 39th weeks of gestation (wGA). Stimuli were sequences of 500Hz 
as well as 750Hz tones. Mismatch responses towards local as well as global rule 
violations were found, giving a strong indication for learning of the presented 
rule. Ongoing analysis focuses on the development of these effects through the 
course of gestation. Within the framework of the “local- global” paradigm, learn-
ing of the global rule is seen as a neuronal correlate of conscious processing. 
Investigating this correlate can be a valuable contribution to the research on early 
cognitive development.

FUNCTIONAL IMAGING OF THE HUMAN BRAIN IN EARLY 
INFANCY

Mahdi Mahmoudzadeh1, Mina Nourhashemi1, Ghislaine Dehaene-Lambertz2, 
Fabrice Wallois1

1Université de Picardie, 2NeuroSpin

Exogenous input and endogenous spontaneous activity is needed to differentiate 
neural and vascular networks, presumably to influence neurovascular coupling. It 
has been shown that complex cognitive functions, such as language, develop early 
on, though the setting up of the human cortex is mainly unknown. Preterm human 
infants can survive from 28wGA (sometimes 24wGA), offering a unique oppor-
tunity to study neural and cognitive development at the onset of cortical circuitry 
with methods such as hybrid EEG–fNIRS, combining high temporal and spa-
tial resolution. We used EEG- fNIRS to evaluate cortical responses to exogenous 
(syllables) and endogenous (spontaneous activity) stimulation. Moreover, meas-
urements were performed in healthy and Intra Ventricular Hemorrhage (IVH) 
preterm neonates. We observed that the immature brain can already discriminate 
a change of phoneme and voice (male/female) using strategies like synchroniza-
tion, habituation and mismatch negativity. The bursts of spontaneous neuronal 
activity in resting state were coupled to a transient hemodynamic response in-
volving different hemodynamic response patterns. Despite the different patterns, 
which reflect the immaturity and complexity of both neonatal vasculature and 
neuronal networks, the establishment of a neurovascular coupling system was 
observed as a function of age. In IVH patients, fNIRS revealed much weaker 
hemodynamic responses, showing neurovascular coupling impairments. This ap-
proach provides an early diagnosis of these impairments in IVH preterm neonates, 
which are known to induce learning disabilities.

USING NEUROPHYSIOLOGICAL MEASURES TO INVESTIGATE 
ONLINE LEARNING IN NEWBORNS AND 3- MONTH- OLD 

INFANTS

Alexis N. Bosseler
University of Washington

Early language acquisition is guided by quality and relative quantity of language 
input. Exposure to a particular language alters perception. Infants display an 
extraordinary ability to acquire information about the properties of language. 
Evidence indicates that both infant- directed speech (IDS) and statistical learning 
play important roles in this process. I will focus on neural processes involved in 
on- line statistical learning and examine whether the use of IDS facilitates statis-
tical learning in both sleeping newborns using event- related potentials (ERPs) 
and in 3 month- olds using event- related fields (ERFs). Brain activity linked to 
statistical learning for the IDS register was more focal and of significantly lower 
response magnitude compared to an adult- directed speech register. Learning 

environments rich in IDS may give rise to patterns of neural activity that are qual-
itatively different from those without IDS. This further suggests that for young 
infants, IDS serves to allocate attention and cognitive resources to potentially 
meaningful input, imparting a processing advantage that facilitates learning even 
when the amount of experience with the input is equal. A second analysis using 
MEG in 3- month- olds examined the effect of brain plasticity on ERFs during 
on- line statistical learning. It shows how the brain response evolves on a trial- by- 
trial basis as a function of experience with statistical regularities. Results will be 
considered in light of the method and the theoretical connection between social 
and cognitive factors in early language learning.

NEURAL ENTRAINMENT TO TRANSITIONAL PROBABILITIES 
IN PRE- LINGUAL INFANTS

Dawoon Choi1, Laura Batterink2, Alexis Black1, Janet Werker1

1University of British Columbia, 2Northwestern University

Recent studies indicate that by studying the synchronization between endogenous 
brain rhythms to exogenous stimuli, it is possible to track linguistic processing and 
implicit learning. Statistical learning (SL) refers to the ability to pick up on structure 
in the environment and is one of the mechanisms by which infants may learn to seg-
ment words from a continuous stream of speech sounds. While statistical learning in 
infants has been demonstrated behaviourally using offline looking time measures, 
the neural mechanisms underlying this type of learning are currently not well un-
derstood. To bridge this gap, we used electroencephalography (EEG) to track SL in 
6- month- olds online (during rather than after exposure to structured input). Infants 
were exposed to a continuous stream of four repeating tri- syllabic nonsense words. 
SL was assessed by comparing neural entrainment at the frequency of the hidden 
embedded words relative to that of individual syllables. Consistent with prior work 
in adults, infants’ neural entrainment increased at the word level and decreased at the 
syllabic level as a function of increasing exposure, indicating that entrainment tracks 
the progression of learning. Interestingly, the progression of neural entrainment in 
infants plateaued more quickly than in adults, suggesting a faster learning rate and/
or briefer sampling period of environmental statistics in infants. Monitoring EEG 
entrainment in infants provides a promising new avenue to assess SL online.

8:30 a.m.– 10:00 a.m. 
Symposium 5.3

BEHAVIORAL DISINHIBITION AND MOTIVATIONAL 
FACTORS IN THE DEVELOPMENT AND MAINTENANCE 
OF ADDICTIONS: INSIGHTS INTO MECHANISMS USING 

PSYCHOPHYSIOLOGY

Chair: Scott J. Burwell
University of Minnesota, Twin Cities

Discussant: George Fein, Neurobehavioral Research Inc.

According to prominent neurobiological models and major funding insti-
tutions, addictions reflect imbalanced biopsychological processes, including 
impaired inhibitory control, “hijacked” motivation, and dysregulated negative 
affect. This symposium will cull research using novel methodologies from several 
laboratories evaluating addiction processes from etiological and neuroadaptive 
perspectives. First, Venables et al. will present a cross- domain model of reduced 
inhibitory control applied to adolescent twins, and shed light on genetic vulnera-
bility for substance use disorders and related psychopathology. Second, Bartholow 
will evaluate Incentive Sensitization Theory in a human model using event- related 
potentials, and explain how alcohol sensitivity and cue- reactivity provide insight 
into the role of dysfunctional motivation in alcohol use disorder etiology. Third, 
Bradford et al. will present research elucidating the negative reinforcing role of 
alcohol use on psychophysiological measures of negative affect. Fourth, Burwell 
et al. will show how resting- state neuroimaging in a quasi- experimental, co- twin 
control design can help distinguish possible neuroadaptive effects of substance 
use from aspects of addiction- related brain circuitry reflecting familial vulnerabil-
ity. Finally, discussant George Fein will synthesize the presentations and highlight 
key points as they pertain to clinical manifestations of addiction. Collectively, this 
symposium showcases cutting- edge psychophysiological research informing key 
processes in the development and maintenance of addiction.
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INHIBITORY CONTROL AND ETIOLOGICAL LINKS 
TO ADDICTIVE AND DISRUPTIVE DISORDERS: A CROSS- 

DOMAIN APPROACH

Noah Venables1, Christopher Patrick2, William Iacono1

1University of Minnesota,  Twin Cities, 2Florida State University

Deficient inhibitory control (disinhibition) is conceptualized as a neurobehavioral 
disposition that confers risk for substance use and antisocial/disruptive disorders. 
The current study advances an integrative cross- domain approach to quantifying 
disinhibition by combining inhibitory control indicators across levels of analysis: 
self- report, behavioral task- performance, and neurophysiology. Data consisted of 
variables from each of these measurement domains—self- reported disinhibition, 
antisaccade task performance, and oddball- target P3 amplitude—in two mixed- 
gender samples: community adults (N=149) and adolescent twins (N=3767). The 
three variables were combined to form a cross- domain index of (weak) inhibitory 
control. In the first sample, scores on this three- variable disinhibition composite 
correlated robustly (r = .78) with scores on the general factor of a more compre-
hensive assessment model encompassing 12 indicators of disinhibition, 4 from 
each domain. In the twin sample, the three- variable disinhibition measure showed 
good reliability as assessed by twin correlations indexing within- pair similarity, 
and strong heritability (.55). Further, cross- domain disinhibition scores exhibited 
robust phenotypic (rs =.29/.34) and genetic associations (rs =.44/.45) with sub-
stance disorder symptoms and an externalizing factor combining substance use 
antisocial/disruptive disorder symptoms. Implications of this novel cross- domain 
approach to assessing inhibitory control for research on neurobiological mecha-
nisms of addiction are discussed.

Funding:  The research reported here was supported by National Institute of 
Drug Abuse (NIDA) grant number T32 0A037183 to NCV, US Army grant 
W911NF- 14- 1- 0018 to CJP, and NIDA grants R37 DA005147 and R01 
DA036216 to WGI.

TRANSLATING THE INCENTIVE SENSITIZATION THEORY OF 
ADDICTION TO A HUMAN MODEL

Bruce D. Bartholow
University of Missouri

It has been a quarter- century since Terry Robinson and Kent Berridge introduced 
their biopsychological Incentive- Sensitization Theory of addiction (Robinson & 
Berridge, 1993). This theory (IST) was meant to address three fundamental ques-
tions: (1) Why do addicts crave drugs? (2) Why does drug craving persist despite 
long periods of abstinence? (3) Is drug craving (‘wanting’) distinguishable from 
drug ‘liking’? In the years since, IST has become one of the most influential—the 
1993 paper alone has been cited more than 6,000 times—and best supported theo-
ries of drug addiction and other problem behaviors that include a craving element 
(e.g., overeating). Still, IST has been developed and tested primarily in preclinical 
rodent models, and virtually no research has translated it to a human model. The 
research I will discuss represents my lab’s attempt to do so, by incorporating the 
primary elements of IST into a human psychophysiological approach. I will pre-
sent findings supporting the idea that P3 amplitude elicited by alcohol- related cues 
provides an index of the incentive salience of such cues for at- risk drinkers. I also 
will argue that low sensitivity to alcohol, widely known as a risk factor for alcohol 
use disorder (AUD), represents a human phenotype for sign- tracking, a key vulner-
ability factor in IST. I will also present results from the first experiment in humans 
to imbue arbitrary visual cues with alcohol- related incentive salience, providing 
among the first demonstrations that IST can be tested experimentally in humans 
varying in risk for AUD.

DRINKING WITH THE DEVIL YOU DON’T KNOW AND THE 
ONE YOU CAN’T CONTROL: ALCOHOL’S EFFECTS DURING 
UNCERTAIN AND UNCONTROLLABLE STRESSORS IN THE 

LABORATORY

Daniel Bradford, Jack Shireman, Sarah Sant’Ana, Susan Schneck, John Curtin
University of Wisconsin,  Madison

To better treat problematic drinking and other drug abuse, we must develop a 
clearer understanding of how and under what circumstances alcohol and other 
drugs affect emotions and cognitions. Recent research on alcohol’s effects on 
stress responses suggests that alcohol may more effectively reduce stress dur-
ing uncertain versus certain stressors. Stressor certainty may be an important 
moderator of alcohol’s stress- reducing effects, yet other related but distinct as-
pects of stressors (e.g., controllability) remain untested with current experimental 
methods. We randomly assigned social drinkers to Alcohol (N = 64; target BAC 
= 0.08%), Placebo (N = 32) and No- Alcohol (N = 32) groups. We tested alco-
hol’s effects on self- reported anxiety, subcortically mediated defensive reactivity 
(startle potentiation), and cortically assessed attentional processing (ERP probe 
P3 suppression) during electric shock stressors with intensities varying in both 
their certainty and their perceived controllability. Consistent with recent studies, 
alcohol reduced self- reported anxiety, startle potentiation, and probe P3 suppres-
sion more during uncertain versus certain stressors. In contrast, alcohol reduced 
responses similarly during uncontrollable and controllable stressors across meas-
ures. These results provide increased precision in understanding the stimulus and 
response characteristics important in alcohol’s effects on emotional and cogni-
tive processes, as well as the circumstances in which alcohol reduce stress and 
reinforce use.

FUNCTIONAL NEUROCIRCUITRY OF ADDICTION: TESTING 
FOR POSSIBLE CAUSAL EFFECTS OF SUBSTANCE USE 

WITHIN A CO- TWIN CONTROL FRAMEWORK

Scott J. Burwell, Stephen Malone, Kathleen Thomas, Ruskin Hunt, William 
Iacono

University of Minnesota,  Twin Cities

Substance use (SU) during adolescence and young adulthood has been theorized 
to cause lasting imbalances in brain functional connectivity (FC, correlations in 
interregional blood oxygenation). Yet, FC studies on SU have largely relied on 
a few a priori- chosen circuits (narrowing the scale of investigation), and study 
designs have been correlational, making unclear whether SU causes altered FC or 
whether preexisting vulnerabilities (e.g., genes) are responsible. Network FC can 
assess large- scale neurocircuitry and a co- twin control (CTC) design can account 
for familial effects to test for possible causality. We collected SU (alcohol, can-
nabis, tobacco use at ages 11, 14, 17 and 24) and resting- state neuroimaging data 
(at age 24) from 393 young adults, and used independent component analysis to 
extract hemodynamic time- series from network components. FC was calculated 
among time- series from non- artifactual networks and regressed onto individu-
als’ SU. SU was associated (p < .005) with reduced FC among frontal cortical 
networks, and among networks of prefrontal cortex with the striatum; SU was 
also associated with increased FC of medial parietal cortex (e.g., precuneus) with 
multiple regions. Using CTC analyses to elucidate the etiology of such associa-
tions, we found twins having greater SU than their co- twins exhibited reduced 
frontostriatal FC (p < .05), but no other significant CTC effects. Results suggest 
that SU may contribute to an imbalance in frontostriatal connectivity, and that 
other SU- related imbalances in FC may be due to familial factors.

Funding:  This research was made possible by grant numbers DA036216 and 
DA05147 from the National Institute on Drug Abuse (NIDA). SJB is funded by a 
NIDA T32 postdoctoral fellowship (DA037183).
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1:00 p.m.– 2:30 p.m. 
Symposium 6.1

ANTICIPATION IN MOTIVATIONAL CONTEXTS: 
INVOLVEMENT IN DISORDERS OF APPETITE AND AVERSION

Chairs: Menton M. Deweese1, Christopher T. Sege2

1 University of Texas MD Anderson Cancer Center, 2Medical University of 
South Carolina

Discussant: Margaret M. Bradley, University of Florida

Whether appetitively or aversively motivated, various psychological disorders 
involve altered reactivity when anticipating salient events: the substance abuser 
eagerly awaits reward following exposure to drug- related cues, while the anxious 
individual apprehensively ruminates in advance of a feared scenario. This sym-
posium aims to integrate findings related to aberrant anticipation across disor-
ders by presenting neurobiological and individual difference data from appetitive 
and aversive anticipatory contexts in parallel. Regarding appetitive anticipation, 
Jeffrey Engelmann will first examine effects of the imminent possibility of smok-
ing in the scanner on BOLD responses to smoking- related cues. Next, Menton 
Deweese will present ERP data demonstrating that food- related cues have higher 
motivational relevance when they predict food availability, and that individual 
differences in obesity further affect processing. Turning to aversive anticipation, 
Christopher Sege will discuss how different traits (trait anxiety versus stimulus- 
specific sensitivity) affect physiology while anticipating certain or uncertain aver-
sive exposure, as well as during exposure itself. Brady Nelson will then present 
neural correlates of certain and uncertain aversive anticipation, and will examine 
how familial anxiety affects neural markers in each context. Finally, discussant 
Margaret Bradley will discuss parallels and distinctions between appetitive and 
aversive anticipation, considering neurobiological mechanisms and the effects of 
contextual factors such as imminence and certainty.

EFFECT OF THE IMMINENT POSSIBILITY OF SMOKING ON 
BRAIN RESPONSES TO SMOKING- RELATED STIMULI

Jeffrey M. Engelmann1, Francesco Versace2, Paul Cinciripini2
1Medical College of Wisconsin, 2University of Texas MD Anderson Cancer 

Center

Smoking relapse is often precipitated by exposure to smoking- related cues. 
Functional magnetic resonance imaging (fMRI) studies have shown that smok-
ers have larger brain responses to smoking cues than to neutral cues, suggesting 
that smoking cues are motivationally significant. Prior fMRI research has only 
addressed smokers’ responses to cues when smoking was not imminently possi-
ble. The goal of this study was to determine how brain responses to cues change 
when smoking is imminently possible inside the scanner, a condition that more 
closely resembles relapse. 24- h nicotine- deprived smokers (N=50) completed a 
single fMRI scanning session while they viewed a series of smoking- related and 
neutral pictures, each surrounded by a colored frame indicating whether smoking 
was possible inside the scanner on any given trial (smoking was possible on 50% of 
trials). Immediately after one of the smoking- possible trials, participants smoked a 
cigarette inside the scanner through an MRI- compatible smoking device. ANOVA 
with picture category (smoking- related, neutral), smoking possibility (possible, not 
possible), and block (before or after smoking) as factors found a significant main 
effect of picture category (smoking- related > neutral) in the inferior temporal gyrus, 
middle occipital gyrus, posterior cingulate, and insula (ps < .05). There were no sig-
nificant main effects or interactions involving smoking possibility or block. These 
results suggest that the motivational significance of smoking cues is not effected by 
transient changes in cigarette availability or by nicotine satiation.

Funding:  This research was supported by a career development award from the 
National Institute on Drug Abuse to Jeffrey M. Engelmann (K01- DA034752), 
through the National Cancer Institute through MD Anderson’s Cancer Center 
Support Grant (CA- 016672).

LARGER LATE POSITIVE POTENTIAL RESPONSES TO FOOD- 
RELATED CUES THAN TO HIGH- AROUSING PLEASANT 

IMAGES PREDICTS CUE- INDUCED EATING

Menton M. Deweese1, David Frank1, Elise Stevens2, Michele Guindani3, Susan 
Schembre1, Francesco Versace1

1University of Texas MD Anderson Cancer Center, 2University of Oklahoma 
Health Science Center, 3University of California,  Irvine

While some individuals can resist temptation, many others find appetizing food 
irresistible. In two studies, we used event- related potentials (ERPs) to measure 
individual differences in susceptibility to cue- induced eating while participants 
(N1=49, N2=54) viewed a series of pleasant, unpleasant, food- related (high- 
calorie sweet and savory foods), and neutral images. Participants were told that 
an apparatus would dispense one chocolate candy (food- paired trials) following 
images of sweet foods, whereas, no candies would follow images of savory foods 
(food- unpaired trials). Food category/candy pairing was counterbalanced across 
subjects. We used a k- means cluster analysis to classify individuals as belong-
ing to one of two groups based on their Late Positive Potential (LPP) responses. 
Individuals with a higher propensity to attribute incentive salience to cues predict-
ing reward (“sign- trackers;” n1=20; n2=31) had larger LPPs to food- paired images 
than to high- arousing pleasant images (both ps<.05). Conversely, “goal- trackers” 
(n1=29, n2=24) showed the opposite pattern of brain responses (both ps<.0001). 
Both sign-  and goal- trackers had comparable LPP responses to all image cat-
egories, with the exception of food- paired images (both ps<.0001). Furthermore, 
sign- trackers ate more than twice as many candies as goal- trackers in Study 1 (21 
vs 8, p<.05) and Study 2 (11 vs 4, p<.05). We believe these findings contribute 
to the understanding of the neurobiological basis of susceptibility to cue- induced 
eating

Funding:  This work was supported by the National Institute on Drug Abuse 
award R01- DA032581 to Francesco Versace, by MD Anderson funds to 
Francesco Versace and Susan M. Schembre (CA- 016672). Menton M. Deweese 
was supported by the National Cancer Institute of the National Institutes of Health 
under Award Number R25CA057730.

AVOIDANCE, ESCAPE, AND UNCONTROLLABLE THREAT 
CONTEXTS: INDIVIDUAL DIFFERENCES IN DEFENSE

Christopher T. Sege1, Margaret M. Bradley2, Peter Lang2

1Medical University of South Carolina, 2University of Florida

A corpus of translational research hypothesizes that contexts of diffuse, implied 
threat and contexts of imminent threat encounter are associated with distinct 
defensive activation patterns and downstream affective outputs (expression of 
“anxiety” versus “fear” behavior). In light of this hypothesis, present work stud-
ied how defensive reactions in various anticipatory or confrontational aversive 
contexts are modulated by trait- level tendencies towards states of general anxi-
ety or situation- specific distress. An experimental paradigm modeled several an-
ticipation and confrontation contexts: In anticipatory contexts, prolonged cues 
indicated that an upcoming disgusting picture could either be blocked (avoided), 
terminated after onset (escaped), or not controlled; In confrontation contexts, 
pictures were presented with no cue and no opportunity for control. Measuring 
reflex and autonomic reactivity along with self- reported general anxiety and spe-
cific sensitivity to disgust in seventy college students, we found that distinct traits 
modulated defensive activation in distinct contexts. Thus, increasing trait anxiety 
related to increasing startle reactivity specifically when anticipating certain but 
escapable aversion, whereas disgust sensitivity was associated with startle during 
actual picture viewing and not in anticipatory contexts. Given that other measures 
reflected context- specific task demands and did not vary with any trait variable, 
the importance of operationalizing human affective responding and individual 
differences in terms of functional antecedents is discussed.

Funding:  This work was supported by NIMH grants MH098078 and MH 094386 
awarded to Peter J. Lang.
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ANXIETY RISK AND THE ANTICIPATION OF PREDICTABLE 
AND UNPREDICTABLE THREAT IN ADOLESCENT GIRLS: 

EVIDENCE FROM THE STARTLE REFLEX AND EVENT- 
RELATED POTENTIALS

Brady D. Nelson1, Greg Hajcak2

1Stony Brook University, 2Florida State University

A heightened sensitivity to unpredictable threat has been identified as a potential 
core mechanism of anxiety disorders. The present study examined whether pa-
rental anxiety disorders, a well- established indicator of risk, and current anxiety 
symptoms were associated with the startle reflex and probe- elicited event- related 
potentials during the no, predictable, and unpredictable threat (NPU- threat) task 
in adolescent girls. The sample consisted of 202 10 to 16 year- old girls and a 
biological parent. Participants completed a developmentally- appropriate version 
of the NPU- threat task and the Screen for Childhood Anxiety Related Emotional 
Disorders. Parents completed the Structured Clinical Interview for the DSM- IV. 
Across all participants, the startle reflex was potentiated in anticipation of pre-
dictable and unpredictable threat, the probe N100 was enhanced in anticipation 
of unpredictable threat only, and the probe P300 was suppressed in anticipation 
of predictable and unpredictable threat. Parental history of anxiety disorders was 
associated with heightened startle potentiation and an attenuated probe N100 in 
anticipation of unpredictable threat. Greater startle potentiation in anticipation of 
unpredictable threat was also associated with greater adolescent anxiety symp-
toms. Finally, startle potentiation in anticipation of unpredictable threat mediated 
the association between parental risk and adolescent symptoms. The present study 
suggests that anxiety risk is associated with enhanced defensive motivation and 
attentional avoidance in anticipation of unpredictable threat.

Funding:  This work was supported by NIMH grant K01 MH107808 awarded to 
Brady D. Nelson and R01 MH097767 awarded to Greg Hajcak.

1:00 p.m.– 2:30 p.m. 
Symposium 6.2

EFFORT COSTS IN DECISION MAKING: INSIGHTS FROM 
BRAIN AND BEHAVIOR

Chairs: Akina Umemoto, Michael Inzlicht
University of Toronto

Effort – the subjective intensification of mental and/or physical activity – is often 
necessary to obtain desired rewards and goals. Yet, effort appears costly, such that 
people tend to avoid cognitively or physically demanding tasks. Although the sen-
sation of effort is easily available to introspection, assessing this as an objective 
measure of study is surprisingly challenging. In this symposium, we present four 
talks that aim to better elucidate the neurocognitive mechanisms of mental effort 
– highlighting its effect on decision- making and motivational impact – based on 
various methodologies, as well as to shed light on theoretical perspectives. Mathias 
Pessiglione will speak about the effect of prolonged mental effort on choice impul-
sivity, and a role of lateral prefrontal cortex in these processes. Akina Umemoto 
will speak about electrophysiological indices of anterior cingulate cortex function 
associated with cognitive control and reward valuation in motivating extended be-
havior. Eliana Vassena will speak about the critical role of medial prefrontal cortex, 
discussing neurocomputational mechanisms and proposing motivational information 
mapping as a crucial mediator of effort- related processes. Finally, Michael Inzlicht 
will discuss theoretical perspectives focusing on psychophysiological evidence that 
– despite the field’s nearly exclusive focus on effort costs – effort can also add value. 
Taken together, these talks elucidate underlying mechanisms of effortful behaviors, 
and the importance of improved understanding of them in both health and disease.

MENTAL EFFORT ON THE LONG RUN: THE CONCEPT OF 
EXECUTIVE FATIGUE

Mathias Pessiglione, Bastien Blain, Antonius Wiehler
Institut du Cerveau et de la Moelle, Hôpital de la Pitié- Salpêtrière

The capacity to resist temptation of immediate pleasures is a major factor of social 
insertion and professional success. In the laboratory, choice impulsivity (prefer-
ence for immediate reward) is tested in inter- temporal choice tasks, where im-
mediate rewards are opposed to bigger but delayed rewards. Countering choice 

impulsivity rely on regions of the lateral prefrontal cortex (LPFC) that are clas-
sically involved in executive control, i.e. in regulating low- level processes so as 
to attain long- term goals. We reasoned that unrelated tasks mobilizing executive 
control would increase choice impulsivity, by preventing LPFC activation during 
decision- making. We will provide evidence for this phenomenon that we call ex-
ecutive fatigue, at different time scales. First, performing difficult executive con-
trol tasks result in higher choice impulsivity, at the end of the day, than performing 
easy versions of the same tasks. Second, increasing training load in endurance 
athletes also result in higher choice impulsivity, after three weeks, compared to 
normal training regimen. In both cases, increased choice impulsivity was linked 
to reduced activity, in the same LPFC, region during inter- temporal choice. Thus, 
executive fatigue is linked to reduced excitability of a specific LPFC region and 
may lead to burnout syndromes, as seen in overtrained athletes. We will discuss 
why executive fatigue appeared to affect preference more than performance, and 
whether it arises from functional adaptation or biological alteration.

ELECTROPHYSIOLOGICAL INDICES OF REWARD VALUATION 
AND COGNITIVE CONTROL ASSOCIATED WITH SELECTION 

AND MAINTENANCE OF EFFORT

Akina Umemoto1, Michael Inzlicht1, Clay Holroyd2

1University of Toronto, 2University of Victoria

Successful execution of goal- directed behaviors often requires the deployment of cog-
nitive control, which is thought to require cognitive effort. Although the neurocogni-
tive mechanisms that select and sustain cognitive effort are not well- understood, recent 
theories have proposed that anterior cingulate cortex (ACC) regulates control levels 
by weighing the reward- related benefits of control against its effort- related costs. We 
have proposed that two electrophysiological indices of ACC function, the reward 
positivity (RewP) and frontal midline theta (FMT), provide objective measures of 
these functions, and that ACC is well- positioned to motivate task performance. I will 
provide evidence for this proposal using an extended, cognitively- challenging task. 
Whereas reward valuation and task engagement gradually decrease with time on task, 
FMT power monotonically increases over time. Within- person multi- level modeling 
analyses further suggest that high control levels (indicated by FMT power) together 
with strong reward valuation (indicated by RewP) foster initial learning, while high 
control levels counteract waning reward valuation to maintain stable task performance 
at a later phase in the face of growing mental fatigue. I will also present evidence 
that these electrophysiological phenomena are involved in facilitating reward- based 
decision making for physical effort, and discuss implications for better understanding 
impaired effortful behaviors often observed in individuals with depression.

Funding:  Japan Society for the Promotion of Science.

NEUROCOMPUTATIONAL MECHANISM UNDERLYING 
EFFORT- BASED BEHAVIOUR: THE KEY TO UNDERSTANDING 

AND BIASING DECISION MAKING

Eliana Vassena
Donders Institute for Brain, Cognition and Behaviour

Motivation is the fundamental human drive to pursue a goal. A critical component 
is the ability to engage in costly effortful behaviour in exchange for rewards, a 
skill that is often impaired in neuropsychiatric disorders. Despite the growing 
amount of empirical studies investigating effort- based behaviour in health and 
disease, the underlying neural mechanisms remain poorly understood. I will 
present neuroimaging data suggesting a crucial role of medial prefrontal cortex 
(MPFC) in deciding, predicting and preparing to engage in effortful behaviour. 
I will discuss competing neurocomputational accounts of MPFC contribution, 
framing motivation as an adaptive learning and resource allocation problem, or as 
an outcome prediction and monitoring problem. Furthermore, I will place this ac-
count in the larger PFC cortical network: established models of PFC identify sali-
ent information mapping as crucial behavioural driver. In a series of experiments, 
we show how manipulating mapping of motivational information, as predicted 
by the models, can reduce effort avoidance in decision and increase accuracy in 
performance. Finally, I will discuss implications for patients with motivational 
impairments, presenting preliminary evidence of altered motivational information 
mapping as an index (and potential intervention tool) for motivational deficits in 
patients with Parkinson’s disease.

Funding:  Marie Sklodowska- Curie action with a standard IF- EF fellowship, 
within the H2020 framework (H2020- MSCA- IF2015, Grant number 705630).
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THE EFFORT PARADOX: EFFORT IS BOTH COSTLY AND 
VALUED

Michael Inzlicht1, Amitai Shenhav2, Christopher Olivola3

1University of Toronto, 2Brown University, 3Carnegie Mellon University

According to prominent models in cognitive psychology, neuroscience, and eco-
nomics, effort—be it physical or mental—is costly: when given a choice, humans 
and non- human animals alike tend to avoid effort. In this theory talk, I suggest 
that the opposite is also true and review extensive evidence, focusing especially 
on psychophysiological evidence, that effort can also add value. Not only can the 
same outcomes be more rewarding if we apply more (not less) effort, sometimes 
we select options precisely because they require effort (e.g., running a marathon). 
Given the increasing recognition of effort’s role in motivation, cognitive control, 
value- based decision- making, and clinical conditions characterized by apathy, 
considering this neglected side of effort will not only improve formal compu-
tational models, but also provide clues about how to promote sustained mental 
effort across time.

1:00 p.m.– 2:30 p.m. 
Symposium 6.3

THE HEART OF EMOTION REGULATION: IMPLICATIONS OF 
CARDIAC MEASURES IN EMOTION REGULATION RESEARCH

Chair: Bruce H. Friedman
Virginia Tech

Discussant: John J.B. Allen, University of Arizona

Emotion regulation (ER) has been a major topic of psychophysiological 
research for over three decades. Driven by theoretical models that focus on 
cardiac vagal control as an index of affective self- regulation, researchers have 
used cardiac measures such as heart rate (HR) and heart rate variability (HRV) 
to probe various psychological factors that influence ER. Measures of cardiac 
vagal control have provided particular insights into the neural systems that are 
engaged in ER. This symposium presents four distinct research approaches to 
ER that share the feature of utilizing HR and HRV indices. McGinley et al. 
describe three studies that emphasize the distinction between tonic and phasic 
HRV, as well as the need to consider contextual variables in HRV- ER research. 
Ottaviani and colleagues present a study of HR and HRV in exploring the role of 
perseverative cognition in two psychological disorders that entail maladaptive 
ER. Spangler et al. describe a study that relates HRV to cognitive ER mecha-
nisms during a complex task that combines attentional and affective compo-
nents. Finally, Thayer will discuss the HRV findings of several recent studies 
of attention and emotion that are consistent with the Neurovisceral Integration 
Model (Thayer & Lane, 2000). These four presentations highlight distinct ap-
proaches to studying the ER- HRV relationship, and underscore the need to con-
sider methodological and contextual factors when integrating findings across 
such studies.

ESCAPING THE FILE DRAWER: IS RESTING HEART RATE 
VARIABILITY ALWAYS USEFUL AS A BIOMARKER FOR SELF- 

REGULATION?

Jared J. McGinley1, Olesya Sagan1, Drew Parton1, David Rompilla2

1Towson University, 2Northwestern University

The use of high frequency heart rate variability (HRV) as a biomarker for 
facets of self- regulation has yielded inconsistent support. Recent reviews and 
meta- analyses have shown weak and inconsistent relations of HRV with self- 
regulation constructs. Although there is clear evidence supporting continued 
use of HRV in this line of inquiry, many null findings demonstrate limitations 
for the global application of HRV across the many facets of self- regulation. 
The present talk will focus on three studies with statistically non- significant 
relationships between resting HRV and self- regulatory efforts. Each of these 
studies, however, demonstrated clear changes in self- report responses for re-
activity or self- regulation tasks. Specifically, these studies were designed to 
explore the (1) up- regulation of target emotions for goal pursuits (n = 69), (2) 
comparison of reappraisal and distraction techniques in response to a stress in-
duction (n = 118), and (3) participation in aversive actions in a social context 
(n = 90). The more traditional roles of vagal activity in reactivity and recovery 

were still observed as evidenced by vagal withdrawal and rebound. Although a 
litany of past studies has shown utility in using resting HRV as a biomarker of 
self- regulatory capacity, there remains a need to focus on contextual variables. 
Additionally, closer attention should continue to be paid to the methodological 
and quantitative consistency across studies and laboratories in the collection and 
assessment of HRV. The thread binding these studies, and recommended best 
practices, will be discussed.

PHYSIOLOGICAL CONSEQUENCES OF PERSEVERATIVE 
COGNITION: AN ECOLOGICAL STUDY IN MAJOR 
DEPRESSION AND SOCIAL ANXIETY DISORDER

Cristina Ottaviani1, T. Bailey2, L. Shahabi3, M. Tarvainen4, David Shapiro3

1Sapienza University of Rome, 2Fielding Graduate University, 3University of 
California,  Los Angeles, 4University of Eastern Finland

Major depression disorder (MDD) and social anxiety disorder (SAD) are char-
acterized by the use of daily perseverative cognition (i.e. rumination and worry) 
as a transdiagnostic dysfunctional emotion regulation strategy. This study com-
bined ecological momentary assessment with 24- hr heart rate (HR) monitoring 
to look at the psychological and physiological impact of everyday persevera-
tive cognitions and how the valence of daily social interactions moderates such 
impact in patients with MDD (n = 16), SAD (n = 16), and healthy controls 
(HC; n = 16), matched for age and gender. Comparing groups, individuals with 
SAD had the highest frequency of daily perseverative cognitions, while those 
with MDD reported that daily perseverative cognition interfered more with their 
ongoing activities. Compared to daily episodes of mind wandering, the occur-
rence of perseverative cognition required more effort to be inhibited and was 
associated with greater anxiety, greater sadness, more anger, less happiness, 
and reduced parasympathetic autonomic function (lower HR variability). Daily 
perseverative cognition following negative social interactions was associated 
with significantly lower HRV in MDD and SAD compared to HC, and the im-
pact of this effect after negative versus neutral or positive social interactions 
was particularly potent for those with SAD. Present data highlight the need to 
take into account important moderators like the valence of daily social interac-
tion when looking at the physiological consequences of maladaptive emotion 
regulation strategies.

CARDIAC VAGAL CONTROL IS ASSOCIATED WITH 
COGNITIVE MECHANISMS OF EMOTION REGULATION

Derek P. Spangler1, Xiao Yang2, Bruce H. Friedman3

1Army Research Laboratory, 2University of Pittsburgh, 3Virgina Tech

The study of emotion- cognition interactions and their autonomic concomitants 
is critical for understanding emotion regulation and optimizing its use in real- life 
contexts. In this talk, we present two studies on the working memory (WM) and 
attentional mechanisms of emotion regulation and their associations with cardiac 
vagal control (indexed by high- frequency heart rate variability; HRV). In Study 
1, auditory startle stimuli were delivered while subjects viewed affective images 
under WM load (none, low, high). Negative startle potentiation was weaker under 
high load relative to the low and no load conditions. This effect was moderated 
by resting HRV. Results suggest a nonlinear relation between load and emotional 
attention that depends on trait vagal control. The associations between WM, at-
tention, and vagal control were further examined in Study 2. Anxiety was elicited 
with threat of noise while subjects completed a flanker attention task under WM 
load (none, low, medium, high). HRV was continuously measured during the 
task. There were nonlinear relations of load to both attentional performance and 
HRV reactivity during threat trials, suggesting that phasic vagal control might 
proxy the effects of WM on attention during anxiety. Results across both studies 
indicate that load attenuates threat processing while interrupting goal- directed at-
tention. These processes might rely on vagal function at both trait and state levels. 
Findings are discussed based on neurovisceral integration and capacity models 
of cognition.

Funding:  Research was sponsored by the Army Research Laboratory and was 
accomplished under Cooperative Agreement Number W911NF- 17- 2- 0100. The 
views and conclusions contained in this document are those of the authors and 
should not be interpreted as representing the official policies, either expressed or 
implied, of the Army Research Laboratory or the U.S. Government. The U.S. 
Government is authorized to reproduce and distribute reprints for Government 
purposes notwithstanding any copyright notation herein.
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COGNITIVE CONTROL AND EMOTIONAL REGULATION: A 
NEUROVISCERAL INTEGRATION PERSPECTIVE

Julian F. Thayer
The Ohio State University

The neurovisceral integration model (Thayer & Lane, 2000) posits that car-
diac vagal tone, indexed by heart rate variability (HRV), can indicate the 
functional integrity of the neural networks underlying emotion- cognition 
interactions. Recent findings from our lab begin to disentangle how HRV 
is associated with both top- down and bottom- up cognitive processing of 
emotional stimuli. Higher resting HRV is associated with more adaptive 
and effective top- down and bottom- up cognitive modulation of emotional 
stimuli, which may facilitate emotion regulation. For example, we have 
shown that prefrontal- amygdala connectivity is positively correlated with 
HRV. However, lower resting HRV is associated with hyper- vigilant and 
maladaptive cognitive responses to emotional stimuli, which may impede 
emotion regulation. I will review these recent findings that shed light on the 
relationship between HRV and top- down and bottom- up visual perception 
and attention to emotional stimuli, which may play an important role in 
emotion regulation. For example, we have shown that baseline HRV moder-
ates the effect of fearful face processing on phasic HRV responses. Further 
implications of HRV on individual well- being and mental health will be 
discussed.

1:00 p.m.– 2:30 p.m. 
Symposium 6.4

HOW NEUROPHYSIOLOGICAL TOOLS MAY BE USEFUL IN 
PSYCHIATRIC CLINICAL SETTINGS

Session Chair: Salvatore Campanella
Université Libre de Bruxelles

In this symposium we are going to present current use of selected EEG- 
based techniques to debate about the usefulness of these tools in psychi-
atric daily clinical practice. Oliver Pogarell (Chair of the WPA “Psychiatric 
Electrophysiology” Section) will present a general overview about the role 
of the standard EEG and the use of event- related potentials in the diagnosis 
and the management of psychiatric disorders. Then, four specific communi-
cations will illustrate the impact that different neurophysiological tools may 
have in facing with specific mental diseases. Michela Balconi (Editor- in- Chief 
“Neuropsychological Trends”) will discuss the usefulness of functional Near- 
Infrared Spectroscopy and EEG to analyze brain emotional processes before 
and after an emotional Neurofeedback training in schizophrenic patients. Dean 
Salisbury (Editor- in- Chief, Clinical Electroencephaolgrapy & Neurosience) 
will debate about the potential role of neurophysiological biomarkers for de-
tection of incipient schizophrenia. Salvatore Campanella (Co- chair of the 
WPA “Psychiatric Electrophysiology” Section) will focus on cognitive ERPs 
biomarkers of relapse in alcohol disorders. Finally, Chris Baeken (member of 
the Multidisciplinary Research Partnership on the Integrative Neuroscience 
of Behavioral Control) will illustrate the brain impact of neuromodulation in 
major depressive disorders.

ELECTROENCEPHALOGRAPHY IN PSYCHIATRY: FROM 
DIFFERENTIAL DIAGNOSIS TO TREATMENT AND 

PREDICTION

Oliver Pogarell
University of Munich

The neurobiological characterization of patients is a major issue in psychia-
try and can help to facilitate diagnostic, therapeutic, and prognostic decisions. 
Electroencephalography (EEG) is a non- invasive method for the assessment of brain 
electric activity. In clinical practice standard EEG allows the assessment of organic 
factors influencing the psychiatric presentation and is an auxiliary, though underu-
tilized tool for the diagnostic work up. Quantitative assessments of brain activity at 
rest, upon stimulation or functional connectivity contribute to the neurophysiological 
characterisation of psychiatric disorders and underlying pathophysiological hypoth-
eses, which also provide a scientific basis for therapeutic approaches. Diagnostic, 
therapeutic and predictive implications of the above techniques will be discussed.

EMOTION REGULATION IN SCHIZOPHRENIA: A COMPARISON 
BETWEEN IMPLICIT (EEG AND fNIRS) AND EXPLICIT 
(VALENCE) MEASURES DURING A NEUROFEEDBACK 

TRAINING

Michela Balconi
Catholic University of Milan

Previous research on Schizophrenia revealed anomalies in brain responsive-
ness during emotion processing, as shown by neuroimaging and EEG measures. 
Nonetheless preserved capacities to explicitly evaluate the emotional significance 
of affective stimuli in term of valence have been assessed. The present work 
explored the usefulness of functional Near- Infrared Spectroscopy (fNIRS) and 
EEG to analyze the spatial and temporal expressions of emotion processing in 
the brain before (T0) and after (T2) an emotional Neurofeedback (NF) training of 
Schizophrenia patients, assigned to the control or the experimental group. Explicit 
measures revealed correct identifications of stimuli emotional valence before (T0) 
and after (T2) the treatment, while implicit measures (EEG and fNIRS) showed a 
modulation and increased competencies only after the NF (T2) training.

DEVELOPMENT OF NEUROPHYSIOLOGICAL BIOMARKERS 
IN EMERGING PSYCHOSIS

Dean Salisbury
University of Pittsburgh School of Medicine

Major psychotic disorders like schizophrenia are understood as neurodevelopmen-
tal disorders with active pathology prior to the emergence of psychosis. Presently, 
there is no test to detect persons in the true prodromal stage of psychosis. Among 
clinical high risk for psychosis individuals (CHR) presenting with attenuated psy-
chotic symptoms, only 20- 30% will suffer a full psychotic episode, likely fewer. 
Thus, identification of true prodromal individuals is crucial for early intervention 
to prevent psychosis. Our group has developed several electrophysiological meas-
ures that are impaired at first psychosis and may serve as biomarkers of disease 
presence prior to overt psychosis. These include complex mismatch negativity 
(cMMN), N1 modulation with attention (Nd), emitted P3b, and the auditory seg-
mentation potential (ASP). We will describe these results, including validation 
of significant reductions in long- term illness, significant reductions in the first 
episode schizophrenia spectrum. We will also present preliminary current work 
testing in CHR to determine their utility as predictive biomarkers for psychosis.
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COULD THE EVOLUTION OF SPECIFIC ERP 
NEUROCOGNITIVE MARKERS DURING A DETOXIFICATION 

PROGRAM HELP TO PREDICT RELAPSE IN ALCOHOL 
DEPENDENT PATIENTS?

Salvatore Campanella
Université Libre de Bruxelles

Impaired inhibitory control has been indexed as one main variable triggering 
relapse in alcohol dependence, as it weakens the ability to stop alcohol intake 
and promotes the continuation of drinking. Alcohol- cue reactivity has also been 
tagged as a principal mechanism, as repeated alcohol consumption leads to do-
paminergic neurological changes and meso- cortico- limbic sensitization result-
ing in heightened incentive salience of stimuli associated with drinking. These 
two phenomena impact each other in such a way that pushes unreasonable con-
sumption. On this basis, a current clinical challenge is to find a way to screen 
recently detoxified alcoholic patients in order to discriminate those who would 
be particularly at risk to relapse. We performed two separate ERP studies, both 
performed at the beginning (T0) and at the end (T1) of a three- week detoxifica-
tion cure. Forty patients were confronted at both moments with (1) a contextual 
Go- Nogo task; and (2) a visual oddball task, including deviant stimuli, related 
or unrelated to alcohol. A three- months follow- up was pursued in order to ver-
ify number of days of abstinence post- detoxification cure. Our objectives were 
twofold: (1) we would like to verify whether the evolution of the oddball P300 
and the Nogo P3 (between T0 and T1) will help us to predict number of days 
of alcohol abstinence; and (2) whether this rate of days of alcohol abstinence is 
related to the kind of anti- craving medication (placebo, acamprosate, naltrexone 
or baclofen). Preliminary data will be presented and clinical implications will 
be discussed.

ACCELERATED NEUROSTIMULATION PARADIGMS IN MAJOR 
DEPRESSION: INSIGHTS FROM BRAIN IMAGING

Chris Baeken
Vrije Universiteit of Brussels

Accelerated repetitive transcranial magnetic stimulation (rTMS) paradigms 
are currently used to improve treatment in major depressive disorder (MDD). 
Although these new treatment algorithms seem to be able to alleviate mood over 
a relatively short period of time, days instead of weeks, neuronal changes with 
regard to clinical outcome, safety, and placebo effects remain unclear. 1H MR 
spectroscopy showed that clinical improvement was related to significant GABA 
increases in the left DLPFC, without negative influences on neuronal integrity. 
Frontopolar prefrontal perfusion decreases, areas of the brain related to higher 
cognitive processes, were accompanied by a significant attenuation of suicide 
ideation, also after placebo. Besides that accelerated stimulation paradigms were 
found to be neuronal safe, neurobiological effects are already present after just a 
few days of stimulation.

3:00 p.m.– 4:30 p.m. 
Symposium 7.1

DIATHESIS- STRESS ACROSS THE LIFESPAN: MEASURING 
MARKERS OF RISK FOR PSYCHOPATHOLOGY FROM 

INFANCY TO ADULTHOOD

Chairs: Kaylin E. Hill1, Paige Ethridge2

1Purdue University, 2McGill University

Interest in identifying biological risk markers for psychopathology has bur-
geoned in the past decade. A critical next step is to establish the developmental 
trajectories of biological risk markers, and how environmental stressors shape 
such trajectories. The five presentations will report EEG, ERPs, RSA, fMRI, and 
behavioral measures of psychopathological risk markers at several developmen-
tal stages, with an emphasis on parent- child dyads. First, Kaylin Hill will discuss 
alpha asymmetry concordance within mother- infant dyads and associations with 
social behaviors and maternal depression. Next, Amanda Skoranski will present 
data demonstrating that RSA concordance in social contexts between mothers 
and their 3- year old children is associated with internalizing and externalizing 
symptomatology. Alex Meyer will discuss associations between a controlling 

parenting style, the error- related negativity (ERN), and anxiety in 5- 7- year old 
children. Madeline Farber will present evidence that an over controlling ma-
ternal parenting style shapes threat- related amygdala activity, as measured by 
fMRI, and is associated with depressive symptoms. Finally, Paige Ethridge will 
present data describing the impact of stress on the reward positivity (RewP), and 
interactions between the RewP, stress, and familial risk for depression in adoles-
cents and emerging adults. In considering risk markers for psychopathology at 
multiple points in development, using multiple methodologies, this symposium 
will provide an important discussion of the pathogenesis of mental illness across 
the lifespan.

ALPHA ASYMMETRY IN MOTHER- INFANT DYADS: 
PHYSIOLOGICAL COHERENCE AND LINKS WITH THE 

NATURALISTIC FAMILY ENVIRONMENT

Kaylin E. Hill, Lisa Rague, Bridgette Tonnsen, Dan Foti
Purdue University

Depression has been consistently linked with abnormal resting- state brain activ-
ity using electroencephalography (EEG), particularly with regard to asymmetri-
cal frontal activity in the alpha frequency band. Adults with depression show 
a relative increase in right frontal brain activity, which is indicative of motiva-
tional withdrawal. Critically, a similar neural deficit has also been observed in 
newborns of depressed mothers, indicating a possible biological mechanism of 
depression risk. No study to date, however, has directly tested the relationship 
between resting- state alpha asymmetry among mother- infant dyads. The aim of 
the current study is to assess the intergenerational relation of alpha asymmetry 
insofar as it may relate to motivated behavior in the maternal relationship, such 
as conversation turn- taking. Resting state EEG is collected from mothers and 
their 12- month- old infants. Naturalistic conversation data is collected from an 
automated vocal recording across a 12- hour period at home. Data collection is 
ongoing (N=5 dyads; 10 additional dyads in progress). Preliminary analyses sug-
gest there is a positive association between mother and infant neural activity, with 
4/5 dyad pairs demonstrating concordant asymmetry, suggesting interrelation-
ships in affective processing between mothers and infants. Moreover, maternal 
and infant alpha asymmetry each predict conversation behaviors, suggesting both 
mother and infant neural activity contribute to behavioral interaction patterns. 
Planned analyses will assess whether these relationships are moderated by ma-
ternal depression.

PARENT- CHILD COREGULATION OF PARASYMPATHETIC 
PROCESSES VARIES BY RISK FOR PSYCHOPATHOLOGY AND 

SOCIAL CONTEXT

Amanda Skoranski1, Erika Lunkenheimer1, Stacey Tiberio2, Kristin Buss1, 
Pamela Cole1

1Pennsylvania State University, 2Oregon Social Learning Center

Dysregulation of the parasympathetic nervous system has been shown to be a risk 
factor for psychopathology in adults and children. However, we know little about 
parent- child parasympathetic processes from a dyadic framework, particularly in 
early childhood when symptoms first emerge and social demands become more 
complex. We assessed whether higher levels of mother and child psychopathol-
ogy symptoms and problem behavior were related to weaker concordance of res-
piratory sinus arrhythmia (RSA) between mothers and their 3- year- old children 
(N=47), and whether these relations varied depending social contextual demands, 
comparing a free play task, a disciplinary task, and a teaching task. RSA for both 
parents and children was modeled for 18 minutes of parent- child interaction. 
Results showed that on average, mothers and children showed time- varying posi-
tive concordance in RSA, but this concordance was weaker during the teaching 
task. Higher levels of maternal psychological aggression and child externalizing 
and internalizing problems were associated with weaker RSA concordance during 
free play; higher externalizing problems were also associated with weaker RSA 
concordance during the disciplinary task. Higher maternal depressive symptoms 
were related to dysregulated RSA in mothers and children during free play, but 
were not related to RSA concordance. Findings suggest that disruptions in dyadic 
coregulation of parasympathetic processes may reflect risk for psychopathology 
in parents and children, and risk markers may be more evident in social contexts 
with less complex demands.
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THE IMPACT OF PARENTAL PRESENCE ON THE ERROR- 
RELATED NEGATIVITY IN YOUNG CHILDREN

Alexandria Meyer
Florida State University

Anxiety disorders often begin early in life and result in lifelong impairment. 
Thus, there is a substantial need to identify neural markers that characterize 
trajectories resulting in anxious outcomes. The error- related negativity (ERN) 
has been linked to concurrent anxiety in adults and children in over 50 studies 
to date and can predict the new onset of anxiety disorders across development. 
Thus, there is an increasing interest in identifying environmental factors that 
may shape the ERN early in development. Previous work suggests that harsh 
parenting styles may relate to the ERN in offspring; however, the mechanism 
whereby parenting style may impact the ERN is unknown. We propose that it 
may be children’s repeated exposure to making mistakes in the presence of their 
caregiver that may lead to an increased ERN. We test this novel hypothesis 
by measuring the ERN in 79 children between the ages of 5–7 years old while 
they completed a go/no- go task, first being observed by a parent and then an 
experimenter. Results suggest that the presence of a parent characterized by a 
controlling parenting style potentiates the ERN in children. Furthermore, the 
extent to which parents potentiate the ERN in offspring related dimensionally 
to controlling parenting styles. Anxious children were characterized by an in-
creased parent- potentiated ERN and the relationship between controlling par-
enting style and anxiety was mediated by the parent- potentiated ERN. These 
findings highlight the impact of an environmental factor in shaping a neural 
marker of risk for anxiety in children.

ASSOCIATIONS BETWEEN PARENTAL CONTROL, THREAT- 
RELATED AMYGDALA ACTIVITY, AND FUTURE DEPRESSIVE 

SYMPTOMS

Madeline J. Farber, Adrienne Romer, Annchen Knodt, Ahmad Hariri
Duke University

Studies of early life extremes such as trauma, abuse, and neglect highlight the 
critical importance of quality caregiving in the development of brain circuits 
supporting emotional behavior and mental health. The impact of normative 
variability in caregiving on such biobehavioral processes, however, is poorly 
understood. Here, we provide initial evidence that even subtle variability in 
caregiving shapes brain function and risk for psychopathology. The present 
study utilizes data from the Duke Neurogenetics Study, which seeks to identify 
biomarkers of risk for mental illness. We explore links between parenting style 
(Parental Bonding Instrument; PBI), threat- related amygdala activity (fMRI), 
and depressive symptoms (Mood and Anxiety Symptoms Questionnaire; 
MASQ). Multiple regression analyses revealed that participants who reported 
higher maternal protection exhibited increased amygdala activity (Std. B=0.195, 
p=0.009) specifically to explicit signals of interpersonal threat (i.e., angry facial 
expressions) but not implicit signals of broad environmental threat (i.e., fear-
ful facial expressions). Moreover, participants who reported higher maternal 
protection also reported increases in depressive symptoms at follow- up (Std. 
B=0.264, p<0.001; mean follow- up = 8.82 mths). These findings extend the 
literature on the effects of caregiving extremes on brain function to subtle, nor-
mative variability, and suggest that an over controlling parenting style in moth-
ers may shape responsiveness of the amygdala to threat and, subsequently, the 
likelihood to experience depression over time.

STRESS, REWARD, AND RISK FOR DEPRESSION ACROSS 
DEVELOPMENT

Paige Ethridge, Anna Weinberg
McGill University

Anhedonia, or reward insensitivity, is a fundamental symptom of depression. 
In line with this, abnormal neural response to rewards has been identified as a 
potential risk marker for depression. Stress can also induce reward insensitivity, 
which may, in turn, put individuals at higher risk for developing depression. It 
remains unclear, however, at what points in development and what kinds of stress-
ors impact neural circuits underlying reward processing in ways that increase the 
likelihood of becoming depressed. Moreover, it is unclear how biomarkers of risk 
for depression, such as abnormal neural response to rewards, change across de-
velopment. The reward positivity (RewP) is an event- related potential that has 

been shown to reliably index neural responses to multiple types of rewards across 
developmental stages. I will present data demonstrating that the magnitude of 
the RewP is negatively associated with age, and that associations between parent 
and child RewPs are moderated by the child’s pubertal development. I will also 
present data demonstrating that an acute psychosocial stressor reduces the magni-
tude of the RewP in emerging adults. Finally, I will present preliminary evidence 
suggesting that the RewP is most sensitive to life stress in adolescents who are 
at high risk for depression by virtue of a family history of the disorder. Together, 
these findings help elucidate pathways connecting stress, reward processing, and 
risk for depression throughout the transition to adulthood.

3:00 p.m.– 4:30 p.m. 
Symposium 7.2

EARLY MODULATION OF THE PRIMARY VISUAL CORTEX BY 
ATTENTION OR EMOTION REVEALED USING ERP METHODS: 

CURRENT CHALLENGES AND NEW FINDINGS

Chair: Gilles R.C. Pourtois
Ghent University

Discussant: Heleen Slagter, University of Amsterdam

The C1 component corresponds to the earliest stage of information process-
ing following stimulus onset in the primary visual cortex (V1). Recently, several 
ERP studies have reported modulations of this ERP activity by either attention 
or emotion suggesting rapid recurrent processing in V1. However, other studies 
have failed to evidence this modulation. In this symposium, four speakers will 
present new ERP findings informing about the sensitivity of the C1 to effects of 
attention or emotion, or the lack thereof. First, Heleen Slagter will present recent 
data showing that the C1 component is immune to variations of attention and 
expectation; these two variables influencing later stages of processing following 
stimulus onset. Next, Andreas Keil will discuss novel findings showing that the 
amplitude of this early visual component is increased by the differential threat- 
related value of the stimulus, obtained using aversive conditioning. Likewise, 
Annekathrin Schacht will present new results showing that the C1’s amplitude 
varies substantially according to the acquired motivational value of the stimulus, 
yet when this stimulus has a clear loss, as opposed to reward, - related meaning. 
Last, Gilles Pourtois will discuss recent scalp and intracranial EEG data that re-
veal a modulation of the C1 depending on top- down attention. Accordingly, this 
symposium will provide an overview of recent attempts made in psychophysiol-
ogy to elucidate whether the C1 component can been seen at the first cortical relay 
during which attention or emotion can shape visual perception.

PREDICTIONS AND ATTENTION DO NOT MODULATE THE 
FIRST FEEDFORWARD SWEEP OF CORTICAL INFORMATION 

PROCESSING

Heleen Slagter
University of Amsterdam

Both spatial attention (stimulus relevance) and prediction (stimulus likelihood) 
have been shown to modulate information processing in primary visual cortex 
indicating that these top- down factors can influence the very first stage of corti-
cal information processing. However, prior work either confounded attention and 
prediction, or used fMRI, which has low temporal resolution, leaving it unclear if 
these effects reflect a modulation of the first feedforward sweep of visual informa-
tion processing and/or later, feedback- related activity. To address this outstanding 
question, in two studies, we exploited the high temporal resolution of EEG and 
orthogonally manipulated attention and prediction. Participants performed a spa-
tial attention task in which they were cued on each trial to direct their attention 
towards one of two locations, while the likelihood of a stimulus appearing at these 
locations was manipulated block- wise. In both studies, we found no evidence for 
early modulations of visual processing (<80ms) by either prediction or attention, 
as indexed by the amplitude of the C1 ERP component. This was confirmed by 
multivariate pattern analyses, which furthermore showed no modulations of loca-
tion representations before 100ms. Attention and prediction did affect later stages 
of information processing. These findings indicate that prediction and attention 
do not, separately or in interaction, influence the earliest cortical stage of visual 
information processing. This knowledge has important implications for theories 
of attention and predictive processing.
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EXTENSIVE AVERSIVE CONDITIONING CHANGES THE 
AFFERENT GAIN OF PRIMARY VISUAL CORTICAL 

POPULATION ACTIVITY

Andreas Keil, Nina Thigpen, Maeve Boylan
University of Florida

Experience changes visual perception, leading to the prioritization of sensory 
information that is relevant for survival. This fundamental property of vision 
is often referred to as perceptual bias formation. In a sequence of studies, we 
combined measures of striate visual cortical activity, psychophysics, and au-
tonomic physiology to establish the extent to which perceptual biases emerge 
in human observers during a laboratory session. Participants viewed stimuli 
designed to differentially challenge known properties of various neuronal pop-
ulations along the visual stream: location- , orientation- , and eye- specificity. 
Biases were induced using aversive conditioning, with only one combination 
of eye, orientation, and location predicting a noxious loud noise. Selective 
heart rate changes for the conditioned threat cue indicated bias formation. 
Psychophysics results collected in a separate sample suggested that sensitivity 
was altered by amplifying response gain, rather than contrast gain for the con-
ditioned threat cue. Retinotopic brain responses measured with high- density 
electroencephalography were persistently and selectively enhanced after mas-
sive aversive learning for only the threat stimulus, in three separate groups 
of observers. Together, these results support the hypothesis that short- term 
plasticity in primary visual neurons represents a mechanism for the formation 
of perceptual biases.

ASSOCIATED MOTIVATIONAL SALIENCE SHAPES EARLY 
VISUAL CORTEX RESPONSES

Annekathrin Schacht
Göttingen University

To support adaptive behavior in complex environments, the human brain has 
developed efficient selection mechanisms that enhance processing of behavio-
rally relevant or physically distinct stimuli over others. Presumably sharpened 
sensory representations result in an undeniable processing advantage for stimuli 
of increased motivational or emotional salience, which is discernible at behav-
ioral level and in modulations of several components of event- related brain 
potentials (ERPs). It remains open, however, whether values of positive and 
negative valence have similar or dissociable effects on early sensory process-
ing, and whether these perceptual effects are task- /stimulus- specific or rather 
feature- based. In this study, inherently neutral symbolic stimuli were associated 
with motivational salience through monetary outcomes. We tested the extent 
to which the effects of enhanced motivational salience could generalize to new 
task contexts and to stimuli sharing common features with the motivationally 
significant stimuli. Increased C1 amplitudes indicated that monetary loss elicited 
higher neural activity in V1 compared with reward, whereas the latter influenced 
post- perceptual processing stages, reflected in amplified P300. Importantly, the 
early loss- related effect generalized to new contexts and to new stimuli with 
common features, whereas the later reward effects did not spill over to the new 
context. These results suggest that acquired negative motivational salience can 
influence early sensory processing by means of plastic changes in feature- based 
processing in V1.

TOP- DOWN ATTENTION MODULATION OF C1 COMPONENT

Gilles R.C. Pourtois
Ghent University

In this talk, I will present results from several scalp ERP studies where we as-
sessed if the C1 component could vary depending on endogenous attention con-
trol. Using a block design and a standard manipulation, we asked across them 
healthy adult participants to perform either a low or high perceptual load task at 
fixation, while unattended textures where shown at an unpredictable time in the 
upper visual field. When we compared the processing of the exact same textures 
between the low and high load condition, we found that the C1 component was 
reliably smaller in amplitude for the latter compared to the former condition, 
suggesting an early gating of V1 by load. Moreover, we also found that this local 
change in the amplitude of the C1 was best accounted for by an alteration of the 

global electric field of this early ERP activity, in agreement with a sharpening 
effect created by load. Last, we could submit recently the same task and stimuli 
to three rare neurological patients implanted with intracranial electrodes in V1 
as well as the extrastriate visual cortex. Results confirmed that the C1 was gen-
erated in V1 and was retinotopically- organized. Importantly, they also showed 
systematic amplitude and topographical modulations of the C1 depending on en-
dogenous attention control. Altogether, these results suggest that the C1, corre-
sponding to the earliest wave of activation in V1 evidenced using ERP methods, 
is the locus of systematic modulations by top- down attention control processes.

3:00 p.m.– 4:30 p.m. 
Symposium 7.3

INFLUENCES ON TYPICAL AND ATYPICAL LANGUAGE 
DEVELOPMENT

Chair: Elyse S. Sussman
Albert Einstein College of Medicine

7- 10% of children with no known neurological or intellectual disorders strug-
gle with acquiring adequate language and communication skills. A diverse set 
of factors can impinge on the normal development of language ability, including 
auditory perception, attention, language environment, and genetics. Our four talks 
present work on sound and speech perception in infants, toddlers, adolescents, 
and adults. These include 1) dense array electroencephalogram (EEG) measures 
of oscillatory synchrony and cross- frequency phase coupling in infancy as bio-
markers of later language development; 2) event- related potentials (ERPs) as a 
sensitive measure of phonological processing and reading readiness in preschool-
ers; 3) monolingual and bilingual speech perception skills from infancy through 
adulthood; and 4) neural indicators of auditory scene analysis, highlighting mem-
ory and attention abilities in adolescents with and without language impairments. 
This symposium discusses the importance of developing neural biomarkers of 
risk so that intervention can be implemented when plasticity is highest, how a 
child’s language environment modulates neural processing of speech sounds, and 
the time course and relationships amongst memory, attention, and speech pro-
cessing. Data discussed thus reflect language abilities related to a wide range of 
development and cognitive factors that may impinge on, or serve as markers to, 
proficient language use.

EARLY BRAIN TRAJECTORIES AND EVOLVING 
OSCILLATIONS: BIOMARKER FOR DEVELOPMENTAL 

DISORDERS?

April A. Benasich
Rutgers University

Ongoing research in my laboratory provides evidence that the ability to perform 
fine- grained acoustic analysis in the tens- of- millisecond range during infancy ap-
pears to be one of the most powerful and significant predictors of subsequent 
language development and disorders. Our prospective, longitudinal research 
using converging paradigms including dense- array EEG (dEEG) has shown that 
non- linguistic, spectro- temporally modulated, rapid auditory processing skills in 
the first year of life can serve as a “marker” of later language, and thus are of par-
ticular utility for early identification and proactive remediation. Currently, there 
is no consensus as to the extent to which developmental and neuropsychiatric 
disorders reflect early disruption in dynamic coordination and/or a failure to es-
tablish well- formed structural and functional networks. Accumulating evidence 
suggests that the emergence, function, and maturation of oscillatory mechanisms 
are crucial to normative development. Identification of biomarkers that may char-
acterize atypical development is therefore critical to elucidating the neurobiology 
underlying various developmental disorders. In this talk, I will present data from 
several studies that illustrate how dEEG measures of oscillatory synchrony and 
cross- frequency phase coupling differ in typically developing children from those 
at higher risk for developmental disorders or those with clinically diagnosed de-
velopmental disorders.

Funding:  This work was supported by the Solomon Center for 
Neurodevelopmental Research and an NSF grant (#SMA- 1041755) to the 
Temporal Dynamics of Learning Center (TDLC).
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NEURAL RESPONSE TO SPOKEN NON- WORDS PREDICTS 
EARLY LANGUAGE SKILLS AND READING READINESS

Nicole Landi
University of Connecticut

Identification of which children who present with early language delays will go 
on to have persistent language, or reading problems is important for providing 
early intervention. One promising approach is the identification of biomarkers 
of persistent language, and/or reading impairment that can be used with children 
across a range of linguistic competence, including children who are late to talk. 
Across development, we have found that event- related potentials (ERPs) to re-
peated spoken non- words are a sensitive measure of oral language and reading 
readiness. In this task, participants hear repeated presentation of an unfamiliar 
pseudoword (“gibu”) and then later they hear the same pseudoword interleaved 
with the presentation of a new pseudoword (“bidu”). Our analytic approach fo-
cuses on contrasting ERPs to the now familiar “gibu”, relative to the new pseu-
doword “bidu”. In study 1, we tested toddlers (age 2- 3) with a range of language 
ability, and found that the latency of early auditory ERP components, and later 
phonologically- sensitive ERP components, were predictive of overall language 
skills. In a second study using this same task, we examined children longitu-
dinally, beginning at age 3- 4 years and again at age 5- 6 years. Initial analyses 
reveal that latency and amplitude of ERP response to speech in young children is 
predictive of later word reading skill. These findings suggest that ERPs to speech 
in pre- reading toddlers and in older children are sensitive biomarkers of language 
and reading competence.

Funding:  This work was supported by the NIH (P01 #HD01994- 46) and a gener-
ous anonymous donation to Haskins Laboratories.

NEURAL PROCESSES UNDERLYING THE TIME COURSE OF 
PHONOLOGICAL DEVELOPMENT IN MONOLINGUAL AND 

BILINGUAL CHILDREN AND ADULTS

Valerie Shafer
Graduate Center, City University of New York

First- language phonological processing becomes fairly automatic by adulthood. 
The neural system supporting phonological processing develops across a pro-
tracted time period from before birth to puberty. Of interest is how this neural 
system is affected by experience with a second language (L2) (bilingual experi-
ence). The phonological systems differ across languages in multiple ways. Our 
laboratory research focuses on the question of how neural indices of process-
ing phonological contrasts in one language are affected by age of exposure and 
amount of experience with a second language. In addition, we are interested in 
how bilingual participants allocate attentional resources differently from mono-
linguals for speech processing. This talk will present event- related potential 
(ERP) data from several studies of over 200 infants, children and adults with 
bilingual (Spanish- English) versus monolingual (English) experience. Results 
reveal robust speech discrimination of L2 vowels by early learners as indexed 
by the mismatch responses (MMRs). However, there is also neural evidence that 
bilingual participants are processing the speech information differently. Some of 
these measures suggest attentional differences (processing negativity, late dis-
criminative response), and others suggest encoding differences (T- complex). 
These differences may be related to the necessity of bilinguals to identify the 
target language (Spanish or English). Our findings illustrate how ERPs track the 
fine- grained time course underlying phonological processing and reveal how lis-
teners are decoding speech.

Funding:  This work was supported by the NIH (R01HD46193).

AUDITORY SCENE ANALYSIS IN ADOLESCENTS WITH AND 
WITHOUT LANGUAGE DISORDERS

Elyse S. Sussman
Albert Einstein College of Medicine

Developmental language disorders, defined by an inability to use language with 
the same facility as age- matched peers in the absence of a clearly defined pathol-
ogy, affect at least 7% of school- aged children in the United States. While inten-
sive research has failed to identify specific etiologies of language disorders, it has 
spawned diverse hypotheses regarding the underlying causal factors. Impairments 
have been attributed to low- level deficits of auditory processing mechanisms, to 
linguistic- specific processes, and to higher- level cognitive deficits. We tested ef-
fects of bottom- up processing in adolescent children with language processing 
deficits compared to age- matched children with typical language. The goal was 

to evaluate neural indices of sound discrimination and memory in complex lis-
tening environments. We presented tones in an auditory oddball paradigm and 
in another condition presented the oddball sequence with a competing sequence 
of sounds, while participants watched a movie and had no task with the sounds. 
Event- related brain potentials (ERPs) elicited by the oddball sounds were meas-
ured and compared across conditions and groups. We found distinct differences in 
maturational features of the auditory evoked potentials in the language impaired 
group along with poorer memory for sound discrimination. These results indicate 
some processing deficits in children with language impairments, not explained by 
attentional factors.

Funding:  This work was supported by the National Institute on Deafness and 
Other Communication Disorders (R01DC004263, R01DC006003).
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Symposium 8.1

BROADENING THE TIME- COURSE OF ERP COMPONENTS 
IMPLICATED IN REWARD PROCESSING: IMPLICATIONS FOR 

EMOTION, COGNITION AND PSYCHOPATHOLOGY

Chairs: Nicholas J. Kelley, James Glazer
Northwestern University

Reward responsivity includes two neurobiologically distinct stages: anticipa-
tion (liking) and consumption (wanting) each of which are subsumed by several 
psychologically distinct processes which unfold rapidly over time. Due to this 
temporal heterogeneity, electroencephalographic techniques like event- related 
potentials (ERP) are well- suited to investigate the temporal dynamics of reward 
processing. However, this feature of ERPs is often underappreciated by many 
studies which singularly focus on one component or phrase of reward process-
ing. This symposium will show that leveraging the temporal resolution of ERPs 
can make novel insights into emotion, cognition and psychopathology. Threadgill 
will show that retaliatory aggression uniquely enhances the reward positivity. 
Kelley will show that individual differences in emotion regulation strategies 
uniquely influence anticipation but not consumption of rewards. Nadig will 
show that broadening versus narrowing attention enhances the salience of reward 
cues and rewarding feedback. Novak will show that depression and impulsivity 
interact with demographic factors (e.g., gender) to predict the anticipation and 
consumption of rewards. Glazer will show that hypomania is associated hyper-
sensitivity to immediate and delayed rewards whereas reward hyposensitivity is 
exclusive to immediate rewards. Taken together these studies highlight the im-
portance and feasibility of taking a broader perspective to studying reward- related 
neural activity.

DISTINCT PROFILES OF REWARD- RELATED NEURAL 
ACTIVITY CHARACTERIZE REAPPRAISAL VERSUS 

SUPPRESSION EMOTION REGULATION TENDENCIES

Nicholas J. Kelley1, James Glazer1, Narun Pornpattananangkul2, Robin 
Nusslock1

1Northwestern University, 2National University of Singapore

Individuals who suppress their emotions experience less positive emotions, worse 
relationships, and a reduced quality of life whereas those who tend to reappraise 
show an opposite pattern. Despite this divergent pattern, few have asked how 
the use of these emotion regulation strategies relates to reward responsivity. We 
predicted that elevated suppression would be associated with blunted reward 
responsivity, whereas reappraisal would be associated with elevated reward re-
sponsivity. To test this hypothesis, participants completed a measure of emotion 
regulation strategy use, measures of reward responsivity, and completed a re-
ward time- estimation task while electroencephalography (EEG) was recorded. 
Individual differences in cognitive reappraisal were unrelated to self- report meas-
ures of reward responsivity, whereas suppression was associated with blunted 
reward responsivity. At the neural level, reappraisal was associated with greater 
attention to the rewarding cues, as indexed by the P300 event- related potential 
(ERP), whereas suppression was related to blunted reward anticipation, as in-
dexed by the stimulus- preceding negativity (SPN) ERP. Suppression prospec-
tively predicted worse psychological well- being 2.5 years later and blunted neural 
reward anticipation partially explained this association. Taken together with past 
research, these results suggest reappraisal tendencies may lead to better outcomes 
due, in part, to enhanced reward responsivity, whereas the negative consequences 
of suppression may be associated with blunted reward responsivity.
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SHIFTS IN ATTENTIONAL SCOPE MODULATE REWARD- 
EVOKED ERPS

Ajay Nadig1, Nicholas Kelley2, James Glazer2, Narun Pornpattananangkul3, 
Robin Nusslock2

1National Institute of Mental Health, 2Northwestern University, 3National 
University of Singapore

In the current study we asked how priming a narrowing or broadening of atten-
tional scope influences reward related neural activity using event related poten-
tials (ERP). Participants completed a modified Monetary Incentive Delay task, 
wherein their attention was either narrowed or broadened as they attempted to 
win monetary rewards. Behaviorally, results indicated that narrowing attention 
improved task performance. The effect of narrowing versus broadening atten-
tion on reward- related ERPs was variable across task stage and time window. 
In the cue- phase, broadening attention enhanced the CueP3, indicating enhanced 
processing of incentive information. In the feedback phase narrowing attention 
enhanced (1) the Feedback- P2 when feedback was negative or when an incen-
tive was present, and (2) the Feedback- P3 to negative and positive feedback is 
enhanced by both narrowing and broadening attention, respectively, but only 
when an incentive is present. These results suggest that even simple, seemingly 
upstream attentional cues modulate neural processes underlying emotion process-
ing. Furthermore, the wider set of ERPs examined revealed that attentional scope 
alters reward- related neural processes in a manner dependent on both valence and 
motivational intensity, providing mixed support for extant theories. Implications 
for the future study of affective- attention interactions are discussed, with focus on 
how seemingly non- emotional attentional manipulations may serve as powerful 
affective modulators.

ANGER MAKES REVENGE SWEETER AND LOSSES MORE 
FRUSTRATING: INVESTIGATION OF THE REWP IN A NOVEL 

AGGRESSION PARADIGM

Hunter Threadgill, Phillip Gable
University of Alabama

Past research has found that neural activity associated with feedback process-
ing is enhanced by positive approach- motivated states. However, little research 
has examined whether this same pattern of activity occurs in negative approach- 
motivated states. Using a novel aggression paradigm, we sought to explore the 
influence of approach- motivated anger on neural responses to feedback indicating 
the opportunity for revenge, or frustration, by examining the reward positivity 
(RewP), an event- related potential indexing performance feedback. After receiv-
ing insulting feedback from an opponent, participants played a reaction time 
game with three types of trials: revenge trials (participants blasted the opponent 
with a loud noise), aggravation trials (participants were blasted by the opponent 
with a loud noise), or no- consequence trials (no noise blasts occurred). Results 
revealed that participants were more excited and enthusiastic for revenge trials 
than no- consequence trials. Participants reported more anger for aggravation tri-
als than no- consequence trials. Revenge trial RewP amplitudes were larger to 
win feedback than no- consequence trial win feedback or revenge trial loss feed-
back. Aggravation trial RewP amplitudes were larger to both win and loss feed-
back than on no- consequence trials. These results suggest that anger enhances 
RewP amplitudes to successful revenge and to further aggravation wins or losses. 
Enhancing motivation by enhancing frustration appears to enhance performance 
monitoring sensitivity, regardless of outcome.

DISTINCT AND OPPOSITE PROFILES OF REWARD- RELATED 
NEURAL ACTIVATION IN DEPRESSION AND MANIA

James Glazer, Nicholas Kelley, Robin Nusslock
Northwestern University

Depression and bipolar spectrum disorders (BSD) are characterized by distinct 
and opposite profiles of reward sensitivity. Specifically, reduced reward- related 
neural activity is reduced in depression and increased in BSD. Recently, numer-
ous studies reported a reduced amplitude in the reward- positivity (RewP), an 
event- related potential (ERP) elicited after positive feedback that may index re-
ward responsivity, has been reliably associated with anhedonic depressive symp-
toms and may be a trait- like biomarker for depression- risk. In contrast, a single 
study reported the RewP was positively associated with proneness for hypomania, 
supporting a differential model of risk. However, these studies investigated only 
immediate rewards while, in reality, rewards are often delayed over long periods 
of time. To investigate whether these opposite profiles extend to delayed rewards, 
46 undergraduates completed a modified time- estimation task containing six de-
layed reward- receipt condition cues (from “Today” to “8- Months”) followed by 
performance- feedback. We report for the first time that, an enhanced RewP was 
related to proneness for hypomania while a reduced RewP was related to de-
pressive symptoms. Furthermore, the RewP- depression relationship was only sig-
nificant for immediate rewards while the RewP- hypomania relationship remained 
significant at every delay. These results suggest that hypomania may be related to 
indiscriminate reward hypersensitivity while depression may only show reward 
hyposensitivity for immediate rewards.

INDIVIDUAL DIFFERENCES IN REWARD PROCESSING: 
DEPRESSION, IMPULSIVITY, AND MODERATING EFFECTS OF 

AGE AND GENDER

Keisha D. Novak, Dan Foti
Purdue University

Individual differences in reward sensitivity have been linked with symptoms of de-
pression and impulsivity, yet no study has considered the interplay between these 
dimensions in the context of age and gender. In the current study, participants (N 
= 197) completed measures of depression and impulsivity prior to completing a 
monetary incentive delay (MID) task while ERPS were recorded. Anticipatory 
reward processing was captured by three ERPs: the cue- P3, contingent negative 
variation (CNV), and the stimulus- preceding negativity (SPN). Consummatory 
reward processing was captured by the reward positivity (RewP) and feedback-
 P3 (fb- P3). Adjusting for age and other facets of impulsivity, interrelationships 
were found to be stronger in men versus women for trait impulsivity in predicting 
neural activity: interactions between gender and Lack of Perseverance (β = .59, 
p<.05), Positive Urgency (β = - .73, p<.05), and Sensation Seeking (β = .59, p<.05) 
were observed in predicting the cue- P3. Interactions between gender and Lack 
of Perseverance were observed for men and women predicting fb- P3 to losses  
(β = .89, p<.01) and the RewP (β = .72, p<.01). Conversely, controlling for gen-
der, interactions between age and low levels of Positive Urgency (β = .40, p=.01), 
high levels of Negative Urgency, (β = - .38, p<.05), and high levels of Lack of 
Premeditation (β = - .22, p<.05) predicted the cue- P3. Depression was positively 
associated with cue- P3, CNV, and SPN, and fb- P3 to wins, but negatively as-
sociated to fb- P3 to losses and RewP; these effects were consistent across age 
and gender.
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8:30 a.m.– 10:00 a.m. 
Symposium 8.2

THE POWER OF MIND: HOW HYPNOSIS AFFECTS 
PERCEPTION AND BEHAVIOR

Chair: Barbara Schmidt
University of Jena

Hypnosis has long fascinated people. As soon as methods were developed to re-
cord brain activity, researchers used them to investigate the brain processes dur-
ing hypnotic states. Here, we present data from four international laboratories. 
Pierre Rainville (Montreal) shows evidence that the pain- reducing effect of hyp-
notic suggestions is different from the pain- reducing effect of distraction. Barbara 
Schmidt (Jena) hypnotized participants and blocked their perception in three sen-
sory modalities, showing that especially later perceptual processes are affected 
by the suggested perceptual blockade. Devin Terhune (London) shows that hyp-
notic suggestions can disrupt synesthesia and presents data on the neurocognitive 
profile of highly suggestible participants who follow suggestions under hypnosis 
easily. Mareike Hülsemann (Fribourg) presents data on how hypnotic suggestions 
improve sleep quality in both young and elderly participants. Finally, Wolfgang 
Miltner (Jena) shows evidence on EEG phase coherence between frontal and pa-
rietal brain areas that indicate a breakdown of communication between frontal 
executive and parietal stimulus- evaluative areas during hypnosis. The five talks 
highlight the manifold research domains in which hypnosis effects are important. 
We also present a broad spectrum of research methods, including event- related 
potentials, functional connectivity analyses, MEG, and peripheral measures like 
heart rate and skin conductance. With our symposium, we are happy to provide 
insights into the amazing potentials of hypnosis in psychophysiological research.

DIFFERENTIAL MODULATION OF PAIN, SPINAL 
NOCICEPTIVE FLEXION REFLEX, AND EEG ACTIVITY BY 

HYPNOSIS, SUGGESTIONS AND DISTRACTION

Pierre Rainville, Bérengère Houzé, Anouk Streff, Mathieu Piché
Université de Montréal

Hypnotic analgesia is a powerful means to modulate pain, but the overlap and 
distinction with other psychological interventions is not fully understood. Here, 
we compared physiological correlates of distraction analgesia and suggestion 
analgesia (without hypnosis) to hypnotic analgesia and hyperalgesia. Pain, noci-
ceptive flexion reflex (NFR) amplitude, autonomic responses, and EEG activity 
were measured in response to noxious electrical stimulation of the sural nerve in 
healthy participants. The NFR and autonomic activity decreased in Suggested- 
Hypoalgesia and Hypno- Hypoalgesia, and increased in Hypno- Hyperalgesia, 
consistent with changes in pain perception. In contrast, physiological activity 
increased while pain decreased during Distraction Analgesia. The P260 compo-
nent of somatosensory- evoked potentials decreased across hypoalgesic condi-
tions, but the absence of a significant difference from the Hypno- Hyperalgesia 
condition suggested processes unrelated to the directional changes in pain. Time- 
frequency analysis of EEG activity further showed reduced responses to the 
painful stimulation at 3- 7 Hz (theta range) in Distraction vs Hypno- Hypoalgesia, 
and at 8- 12 Hz (alpha range) in Hypno- Hypoalgesia vs Hyperalgesia. These 
findings highlight the diversity of neurophysiological processes underlying pain 
modulation, with time- frequency EEG analyses providing potentially novel in-
sights on the underlying brain processes. We propose that a functional perspec-
tive on pain- related responses might provide further insights on the underlying 
mechanisms.

YOU DON’T SEE, YOU DON’T FEEL AND YOU DON’T HEAR 
IT ANYMORE: BLOCKING PERCEPTION WITH HYPNOTIC 

SUGGESTIONS

Barbara Schmidt1, Marcel Franz1, Ewald Naumann2, Wolfgang Miltner1

1University of Jena, 2University of Trier

Suggestions given under hypnosis are a powerful tool to modify perception. In 
this talk, we present three experiments from our laboratory where we investigated 
the impact of hypnotic suggestions on visual, pain and auditory perception. In 
the first study, we hypnotized participants and suggested that they see a wooden 
board in front of their eyes blocking their vision on a screen. In the second study, 

we suggested that a glove filled with numbing gel protects the participant’s left 
hand from pain. In the third study, we suggested participants that they wear sound- 
proof earplugs blocking all sounds but the hypnotist’s voice. After the induction 
of the perceptual blockade under hypnosis, we presented oddball tasks consisting 
of visual, pain or auditory stimuli respectively while we recorded participants’ 
EEG. We found that under hypnosis, it was significantly harder for participants 
to detect the target stimulus in the oddball tasks compared to a control condition 
without hypnosis. Brain responses showed that early perceptional processes until 
200 ms after stimulus presentation were unaffected by the suggested blockade 
under hypnosis while brain responses that indicate later processes after 200 ms 
were significantly reduced. In other words, participants perceived the stimuli, but 
were unable to process the stimuli further, leading to difficulties in target detec-
tion. We conclude that hypnotic suggestions affect perception via the dissociation 
of primary and secondary processing stages.

Funding:  This research was funded by the DFG (Deutsche Forschungs gemein-
schaft), reference numbers MI 265/15- 1 and NA 482/5- 1.

ATYPICAL FUNCTIONAL CONNECTIVITY AS A 
CHARACTERISTIC OF HIGH SUGGESTIBILITY

Devin B. Terhune
University of London

Hypnotic suggestions can be used to implement top- down regulation of conscious 
states in highly suggestible individuals. Although there continues to be disagree-
ment about the neurophysiological mechanism underlying such effects, multiple 
theories propose that responsiveness to suggestion is facilitated by a dissocia-
tion between control processes implementing top- down regulation of lower- level 
perceptual and cognitive states and the metacognitive processes related to aware-
ness of intentions associated with the exercise of control. In this talk I will first 
present electrophysiological evidence for top- down regulation over a seemingly 
automatic perceptual process (synaesthesia). These data show that suggestion can 
suppress the electrophysiological marker of response conflict (N2 component) in 
a selective attention task and associated behavioural congruency effects. Next, I 
will describe multiple studies that have shown that highly suggestible individuals 
exhibit reduced frontal- parietal, or frontal, functional connectivity. These results 
suggest that high hypnotic suggestibility is characterized by atypical functional 
connectivity in frontal cortex.

INVESTIGATING NEURONAL CORRELATES OF HYPNOSIS 
THAT IMPROVES SUBSEQUENT SLEEP

Mareike Hülsemann, Maren Cordi, Björn Rasch
University of Fribourg

In this talk, I will present evidence that hypnosis can effectively improve objec-
tive sleep quality and alter coupling of oscillatory processes. Two recent studies 
demonstrate that a hypnosis induction and the suggestion to sleep deeper are 
effectively increasing slow wave sleep (SWS) as well as slow wave activity. 
Both are essential for somatic regeneration and brain plasticity. Here I present 
a third replication and generalization of these findings, extending the results 
from only females to both sexes and from daytime naps to a full night of sleep. 
In addition, I will present in- depth analyses of oscillatory processes affected by 
hypnosis across all three study samples. The neuronal dissociation hypothesis 
states that hypnosis is an altered state of consciousness caused by a decoupling 
of brain areas. A very consistent finding for high suggestible subjects is an 
increase of theta activity in hypnosis compared to control conditions. Gamma 
activity is also linked to hypnosis, but findings are much more inconsistent. A 
possible explanation is that not gamma activity per se, but its coupling to theta 
is associated with hypnosis. Our data shows theta- gamma phase- amplitude cou-
pling to be generally present while subjects listen to the hypnosis or a control 
text. However, the strength of coupling is weaker during hypnosis compared to 
the control condition in high suggestible subjects, supporting the neuronal dis-
sociation hypothesis. Based on our data, I propose that cross- frequency phase- 
amplitude coupling causally underlies the effects of hypnosis on subsequent 
sleep processes.

Funding:  This work was supported by the European Research Council (grant no. 
677875).
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PHASE COHERENCE OF EEG ACTIVITIES WITHIN THE 
FRONTO- PARIETAL NETWORK AND ERP AMPLITUDES 

DURING HYPNOSIS- INDUCED BLOCKADE OF VISION, PAIN, 
AND AUDITORY PROCESSING

Wolfgang H.R. Miltner1, Barbara Schmidt1, Marcel Franz1, Holger Hecht1, 
Ewald Naumann2

1University of Jena, 2University of Trier

In three experiments, we investigated pairwise phase consistencies of EEG ac-
tivities between frontal and parietal brain areas while high and low suggestible 
participants underwent a hypnotic trance with suggestions to block the percep-
tion of visual, auditory and somatosensory stimuli. The hypnotic conditions 
where compared to distraction, rest and simulation conditions. For visual and 
auditory stimulation, a three- stimulus Oddball paradigm was used while in the 
somatosensory experiment, painful and non- painful stimuli were presented. In 
the visual and auditory experiment, participants had to respond to rare stim-
uli. In all experiments, participants rated the intensity of all presented stimuli. 
During the hypnosis conditions, participants rated all stimuli as less intensive. 
Correspondingly, counting errors/misses increased and P300 amplitudes to 
the visual and auditory stimuli as well as N150- P260 amplitudes to the pain-
ful stimuli decreased. All these effects were more expressed in high than in 
low suggestible participants. The effects in the hypnosis conditions were dif-
ferent from the distraction and rest conditions. Pairwise phase consistency of 
EEG activities within the theta and alpha frequency- range of the fronto- parietal 
network was significantly reduced during the hypnosis conditions, indicating 
a breakdown of neural communication between frontal executive and stimulus- 
evaluative parietal areas.

Funding:  This research was funded by the DFG (Deutsche 
Forschungsgemeinschaft), reference numbers MI 265/15- 1 and NA 482/5- 1.

8:30 a.m.– 10:00 a.m. 
Symposium 8.3

CROSSING THE KNOWLEDGE TO PRACTICE DIVIDE: HEART 
RATE VARIABILITY IN THE ASSESSMENT AND TREATMENT 

OF PSYCHOPATHOLOGY

Chairs: Julian Koenig1, Cristina Ottaviani2
1University of Heidelberg, 2Sapienza University of Rome

Discussant: Julian F. Thayer, The Ohio State University

The symposium presents latest research on heart rate variability (HRV) 
and psychopathology, moving away from classic case- control studies, to stud-
ies assessing the association between HRV and symptom domains. Crossing the 
knowledge to practice divide, the symposia comprises talks, spanning from the 
application of HRV in association with neuroimaging -  disentangling fundamental 
mechanisms of psychopathology -  to talks assessing the value of cardiac- based 
diagnostics and novel treatment approaches across all ages. The first talk high-
lights the utility of HRV to study a novel diagnosis, Internet Addiction, with a par-
ticular focus on HRV in association with craving following psychosocial stress. 
The second talk provides a review of existing HRV research in attention deficit/
hyperactivity disorder (ADHD) – formulating an agenda to advance research on 
biologically- based ADHD subtypes – leading to the third talk, presenting find-
ings from a study, replicating earlier findings on the association between HRV 
and emotion regulation in adolescents with ADHD. Questioning the utility of 
HRV in the diagnosis and treatment of depression in cardiac patients, the fourth 
talk provides an overview with critical clinical relevance. Finally, the fifth talk 
presents data on the neural concomitants of HRV during worry in patients with 
generalized anxiety disorder, emphasizing the prognostic value of HRV and neu-
rovisceral circuitries underlying symptom progression. Current challenges and 
future directions for research in this field will be discussed by the two Co- Chairs 
and the invited discussant.

HEART RATE VARIABILITY AND PROBLEMATIC INTERNET 
USE: THE RELATIONSHIP BETWEEN CRAVING FOR 

INTERNET USAGE AND REDUCED AUTONOMIC FLEXIBILITY

Tania Moretta, Giulia Buodo, Daniela Palomba
University of Padova

The factors that precipitate and maintain problematic use of the Internet are still 
unknown. Recent evidence suggests that an exaggerated reactivity to stress fa-
vors learning processes underlying craving symptoms and addiction. The pre-
sent study investigated whether problematic Internet users (PU) show greater 
autonomic stress reactivity than non- PU, indexed by lower heart rate variability 
(HRV) and higher skin conductance levels (SCL) during the Trier Social Stress 
Test (TSST), and whether greater reactivity is related to stronger craving. Based 
on their Internet Addiction Test, participants were divided into PU (n = 24) and 
non-PU (n = 21). Their HRV and SCL were continuously recorded during base-
line, the TSST, and recovery. “Crave to be online” ratings were collected using 
a Likert scale before and after the TSST. The standard deviation of normal to 
normal R- R intervals (SDNN), an overall measure of HRV, was significantly 
lower in PU than non- PU during baseline, but not during the TSST and recovery. 
Furthermore, only among PU a significant negative correlation emerged between 
SDNN during recovery and craving ratings after the TSST. No group differences 
emerged for SCL. Our findings suggest that problems in controlling one’s use of 
the Internet may be related to reduced autonomic balance at rest. Moreover, our 
results provide new insights into the characterization of problematic Internet use, 
indicating the existence of a relationship between craving for Internet usage and 
reduced autonomic flexibility.

THE ROLE OF VAGALLY- MEDIATED HEART RATE 
VARIABILITY IN ATTENTION DEFICIT HYPERACTIVITY 
DISORDER (ADHD): CURRENT EVIDENCE AND FUTURE 

DIRECTIONS

Joshua A. Rash
Memorial University of Newfoundland

Vagally mediated heart rate variability (vmHRV) has been considered a trans-
diagnostic biomarker of self- regulation that is associated with symptoms of in-
ternalizing and externalizing disorders. Conceptualizations of attention deficit/
hyperactivity disorder (ADHD) suggest that inattention, impulsivity and hyper-
activity reflect deficiency in emotion self- regulation. It has been hypothesized 
that autonomic dysfunction underlies symptoms of ADHD, and may serve as a 
useful tool for biologically informed differential diagnosis and treatment plan-
ning. Contrary to expectations, meta- analytic evidence comparing 317 individu-
als with unmedicated ADHD and 270 healthy controls indicated no difference 
in basal vmHRV. Evidence suggests that individuals with ADHD differ from 
healthy controls in their pattern of task- related vagal- reactivity, particularly on 
tasks involving emotion regulation (discussed elsewhere in this symposium). This 
presentation will focus on important methodological considerations to the evalu-
ation of vmHRV and ADHD in order to advance research and clinical practice, 
including: 1) effect of stimulant medication on vmHRV and symptoms of ADHD; 
2) variation in vmHRV associated with diagnostic heterogeneity and subtypes of 
ADHD; and 3) capturing the complexity of the association between vmHRV and 
symptoms of ADHD using short- term, chaotic global and circadian fluctuation 
in vmHRV. The presentation will conclude with an agenda to advance research 
that focuses on biologically- based subtypes and the integration of measures of 
sympathetic and parasympathetic activity.
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HEART RATE VARIABILITY AND SELF- REPORTED EMOTION 
REGULATION DIFFICULTIES IN ADOLESCENTS WITH 

ATTENTION DEFICIT HYPERACTIVITY DISORDER

Elisabet Kvadsheim1, Ole Fasmer2, Berge Osnes1, Julian Koenig3, Steinunn 
Adolfsdottir1, Heike Eichele1, Kerstin von Plessen2, Lin Sørensen1

1University of Bergen, 2KG Jebsen Center for Neuropsychiatric Disorders, 
3University of Bern

Vagally mediated heart rate variability (HRV) indexes the influence of the vagal 
nerve on heart rate, reflecting the flexibility of the autonomic nervous system 
(ANS). Such flexibility is crucial for adaptive behavior, including emotion 
regulation (ER). A substantial number of adolescents with Attention Deficit 
Hyperactivity Disorder (ADHD) have difficulties with ER, however its relation 
to HRV is not established for this group. The current study aimed to investigate 
the relation between HRV and self- reported ER difficulties in adolescents with 
ADHD and controls. The current study comprised 11- 17 years old adolescents 
with ADHD (n=34) and controls (n=33). 5- minute ECG recordings during rest 
were collected, before a HRV frequency analysis was performed using high 
frequency- HRV. Adolescents completed the Difficulties in Emotion Regulation 
Scale (DERS). Parent ratings on the ADHD- Rating Scale (ADHD- RS) assessed 
symptom levels of inattention and hyperactivity- impulsivity. Using hierarchical 
linear regression analyses, we investigated the relation between HRV and DERS 
scores, and whether relations were independent of ADHD symptoms. An associa-
tion between lower HRV and higher DERS total scores was found. In addition, 
lower HRV was associated with higher scores on the DERS Strategies subscale. 
The associations were independent of ADHD- RS scores. Results suggest an as-
sociation between lower vagally mediated HRV and higher self- reported difficul-
ties with ER, specifically with less access to effective regulatory strategies, in 
adolescents with ADHD and controls.

DOES HEART RATE VARIABILITY MEASUREMENT HELP 
IN THE DIAGNOSIS AND TREATMENT OF DEPRESSION IN 

CARDIAC PATIENTS?

Simone Messerotti Benvenuti, Claudio Gentili, Elisabetta Patron, Daniela 
Palomba

University of Padua

Depression is an independent risk factor for coronary heart disease (CHD). 
Reduced heart rate variability (HRV), which reflects altered autonomic nervous 
system activity, has been suggested as one of the mechanisms linking depression 
to CHD. Despite consistent evidence, it is still unclear whether HRV may help 
clinicians in the diagnosis and treatment of depression in CHD patients. To this 
end, the studies included in this presentation have been conducted to examine 
whether 1) HRV is reduced in depressed compared to non- depressed CHD pa-
tients, 2) HRV multi- feature analysis could discriminate CHD patients with and 
without depressive symptoms at single- subject level, and 3) HRV- biofeedback 
training may improve depressive symptoms postoperatively. Our findings con-
firmed that patients with depression are characterized by reduced HRV compared 
to patients without depression in the postoperative period. More intriguingly, 
the HRV multi- feature approach was able to predict the severity of depressive 
symptoms and to discriminate depressed and non- depressed cardiac patients at 
single- subject level. With respect to treatment, our findings provide evidence that 
HRV- biofeedback training is an effective intervention for increasing HRV and 
improving depressive symptoms in CHD patients after cardiac surgery. Overall, 
HRV has the potential for becoming a promising measure for improving the early 
diagnosis and recognition of depression in patients with CHD. The present work 
also suggests that HRV- biofeedback intervention may add to the efficacy of reha-
bilitation programs in CHD patients.

BRAIN STRUCTURAL AND FUNCTIONAL CONNECTIVITY 
CONCOMITANTS OF HEART RATE VARIABILITY CHANGES 
DURING WORRY IN GENERALIZED ANXIETY DISORDER

Cristina Ottaviani1, Elena Makovac2, David Watson3, Frances Meeten3, Sarah 
Garfinkel3, Hugo Critchley3

1Sapienza University of Rome, 2Santa Lucia Foundation, 3University of Sussex

Reduced heart rate variability (HRV) has emerged as a signature of worry states 
in generalized anxiety disorder (GAD). The brain determines what is stressful 
and regulates physiological stress responses, playing a role as a mediator of the 
association between worry and reduced HRV. This study combined neuroimaging 
techniques (structural MRI and resting state functional connectivity) with periph-
eral physiological monitoring in patients with GAD (n = 16) and matched controls 
(HC; n = 16) before and after induction of worry. The resting state protocol was 
repeated one year later. In HC, cortical thickness of the left caudal ACC cor-
related positively with resting HRV. Voxel- based morphometry revealed an as-
sociation between reduced HRV caused by the induction and smaller gray matter 
volume of bilateral insula, precentral and supramarginal gyri, anterior cingulate 
(ACC) and paracingulate cortices in patients with GAD. Induction of worry de-
creased both HRV and prefrontal- amygdala functional connectivity in HC and 
these changes tracked increases in self- reported levels of worry. Notably, the in-
duction made HC look similar to those with GAD at baseline in terms of HRV and 
amygdala functional connectivity. Lastly, a stronger reduction in HRV after the 
induction longitudinally predicts the reduction in connectivity between amygdala 
and ventromedial prefrontal cortex, and enhanced coupling between amygdala 
and ventral tegmental area. Results highlight the prognostic value of HRV and 
emphasize structural and functional neural circuitries underlying the progression 
of GAD symptomatology.
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THE NEURAL BASIS OF FALSE- BELIEF PROCESSING ACROSS 
THE LIFESPAN: AN ERP STUDY

Elisabeth Bradford, Victoria Brunsdon, Heather Ferguson
University of Kent

Descriptors: Social Cognition, Theory of Mind, False-Belief
Theory of Mind, or social cognition, refers to the ability to understand, com-

pute, and attribute mental states to oneself and other people. Prior research has 
shown that even in healthy ageing, declines in social cognitive abilities are often 
seen. In this study, typically developed participants aged 10- 80 years completed 
an event related potential (ERP) study examining changes in the neural basis 
of social- cognition across the lifespan. Participants listened to a series of short 
stories in which a character was described as being in possession of a true-  or 
false-  belief about an object’s location, before acting in a manner consistent or 
inconsistent with this belief- state. Results revealed that consistency influenced 
processing differently for true and false- belief states. Specifically, when the char-
acter held a true belief, the N400 waveform was more negative going for belief- 
inconsistent actions, compared to belief- consistent actions, from 250ms after 
critical word onset. However, this pattern was reversed when the character held a 
false belief, as consistent actions led to a more negative- going N400 component 
than consistent actions. Age did not modulate these effects. These results indicate 
that listeners initially interpret narratives from an egocentric perspective, and that 
this bias is present across the lifespan. Behavioural measures confirmed that this 
egocentrism is later overcome, with participants ultimately able to accurately rate 
how appropriately a character acted based on their belief- state.

Funding: This work was funded by a starting grant awarded to Heather Ferguson 
from the European Research Council (Ref: CogSoCoAGE; 636458).

Poster 1- 002

AGE- RELATED VARIATION IN FRONTAL WHITE- MATTER 
INTEGRITY MEDIATES VISUOSPATIAL FUNCTION IN 

NORMAL AGING

Chih-Mao Huang1, Fan Yang-Teng1, Fang Ya-Wen1, Tzeng Ovid1, Huang 
Hsu-Wen2

1National Chiao Tung University, 2City University of Hong Kong

Descriptors: Aging, Individual Differences, Diffusion Tensor Imaging
Alterations in brain structure are viewed as neurobiological indicators which 

are closely tied to cognitive changes in healthy human aging. The current study 
used diffusion tensor imaging (DTI) tractography to investigate the relationship be-
tween age, brain variation in white matter (WM) integrity, and cognitive function. 
Sixteen younger adults (aged 20- 28 years) and 18 healthy older adults (aged 60- 75 
years) underwent DTI scanning and a standardized battery of neuropsychological 
measures. Behaviorally, older adults exhibited poorer performance on multiple 
cognitive measures compared to younger adults. At the neural level, the effects of 
aging on the WM integrity were evident within interhemispheric (the anterior por-
tion of corpus callosum) and transverse (the right uncinate fasciculus) fibers of the 
frontal regions, and the cingulum- angular fibers. Our correlation results showed 
that age- related WM differentially influenced cognitive function, with increased 
fractional anisotropy values in both anterior corpus callosum and the right cin-
gulum/angular fibers positively correlated with performance on the visuospatial 
task in older adults. Moreover, mediation analysisfurther revealed that the WM 
tract integrity of the frontal interhemspheric fibers was a significant mediator of 
age–visuospatial performance relation in older adults, but not in younger adults. 
These findings support the vulnerabilityof the frontal WM fibers to normal aging. 

Poster 1- 003

LIFESPAN DIFFERENCES IN EEG NETWORK COMPLEXITY 
AND MODULAR ORGANIZATION DURING REST AND 

AUDITORY ODDBALL PERFORMANCE

Viktor Müller, Ulman Lindenberger
Max Planck Institute for Human Development

Descriptors: Lifespan, Network Complexity, EEG
Neurophysiological evidence suggests that human brain functional networks 

are irregular, complex, and evolve dynamically in time. However, surprisingly 
little is known about lifespan changes in network functioning and topological 
properties governing cortical network organization. Here, using electroencephalo-
graphic (EEG) recordings and time- frequency decomposition of the EEG signals, 
we examine changes in the network complexity of hyper- frequency networks 
(HFN) across the lifespan. For these purposes, we calculated different types of 
network complexity measures: (i) spectral or energy measures: graph energy (EG) 
and Laplacian energy (LE), (ii) product measures: efficiency complexity (EC) 
and graph index complexity (Cr), (iii) entropy measures: offdiagonal complexity 
(OdC), partition entropy (PE), and information entropy of the network (IEN), 
and (iv) a dimensionality measure represented by correlation dimension of the 
network (CDN). In addition, we investigated modular organization of HFNs and 
dynamic changes of corresponding community structures. We showed that these 
complexity measures display different lifespan dynamics: (i) a linear- like increase 
as indicated by Cr, EC, and IEN; (ii) U- shaped changes as indicated by GE, OdC, 
and CDN, and (iii) inverse U- shaped changes as indicated by PE. The last network 
complexity measure (i.e., PE) also reflects corresponding lifespan changes in the 
modular organization of the network. We conclude that functional connectivity 
dynamics and the resulting network complexity reflect neural recruitment patterns 
across the lifespan.

Poster 1- 004

ATTENTION TO THREAT CUES IS NOT AT THE COST OF 
CONCURRENT FEATURE- BASED ATTENTIVE SELECTION

Maeve Boylan, Mia Kelly, Andreas Keil
University of Florida

Descriptors: Visual Competition, ssVEP
The visuocortical response to a cue increases when it is task- relevant. 

Similarly, cues associated with threat are amplified at the level of visual cortex. 
Here we study the visuocortical competition between task and threat cues. Visual 
stimuli were red and green random dot kinematograms (RDKs) which flickered 
at two tagging frequencies to elicit two distinguishable steady- state visual evoked 
potentials (ssVEPs) in the visual cortex. Each trial began with a variable time 
interval of random motion followed by coherent motion of the green RDK, the 
red RDK, or in both RDKs simultaneously. In an initial habituation block, partic-
ipants responded to coherent motion of the green RDK with a key press, but no 
loud noise was presented at any time. In the subsequent acquisition block, coher-
ent motion of the red RDK was paired with a loud noise (aversive conditioning), 
while participants still responded to green coherent motion targets. In habituation, 
relative amplification was seen for the task- relevant RDK, and interference was 
seen when both RDKs exhibited coherent motion. These differences were not 
affected by conditioning, which prompted robust threat cue (red RDK) amplitude 
enhancement. Conditioned visuocortical amplification of the threat cue was not 
at the cost of task cue representation, which also increased from habituation to 
acquisition. Thus, although competing feature conjunctions (both RDKs move 
simultaneously) result in pronounced interference in visual cortex, the acquisition 
of a bias towards a threat- related feature does not result in additional cost effects.

Poster Session Abstracts
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Poster 1- 005

LEARNING TO ASSOCIATE REWARD VALUES WITH CUES

Constanza de Dios, Geoffrey Potts
University of South Florida

Descriptors: Reward, Motivation, Exogenous Attention
The study measured the effects of value on exogenous and endogenous atten-

tion using event- related potentials (ERPs). Exogenous cues produce early percep-
tual representation in posterior cortex and thus elicit the P1 ERP, being larger to 
cued stimuli (cue validity effect). Endogenous targets require frontal evaluation 
of relevance and thus elicit the P2a, being larger to targets than nontargets (tar-
get effect). Although previous work has shown value- driven effects on attention 
depend on the stimulus feature where the value information is embedded, it is 
unknown when and how long these effects manifest throughout a task. To test this 
idea, we manipulated reward outcome (reward, nonreward, neutral), stimulus type 
(targets, distractors), and cue validity (valid, invalid, uncued) in a Posner cuing 
task. Correct keypresses to instructed targets or non- responses to distractors were 
given points if the imperative stimuli appeared in the location cued by reward, but 
given no points if they appeared in the nonreward cued- location. No reward was 
possible on neutral trials. Because value information was embedded in the cue, 
we predicted that reward would enhance the cue validity effect as indexed by the 
P1, but would not modulate the target effect in the P2a. In partial support of our 
hypothesis, the P1 showed enhanced cue validity only on reward trials, but this 
effect was only present during the early half of the task. Value did not modulate 
the target effect in the P2a. Together, the results suggest that reward was mapped 
to the cue early and in a rapid manner.

Poster 1- 006

THE EFFECT OF ACUTE EXERCISE ON PUPILLOMETRIC 
INDICES OF LOCUS- COERULEUS ACTIVATION IN COLLEGE- 

AGED YOUNG ADULTS

Amanda McGowan, Madison Chandler, Jan Brascamp, Matthew Pontifex
Michigan State University

Descriptors: Inhibition, ERP, Pupillometry
Although the locus- coeruleus norepinephrine system has been hypothe-

sized to underlie acute exercise induced enhancements in cognition — given 
its role in modulating alertness and attention; at present we have little under-
standing of the extent to which exercise induces changes in activation of the 
locus- coeruleus. To this end, pupillometric indices of both tonic (i.e., baseline) 
and phasic (i.e., task- evoked) locus- coeruleus activation were recorded con-
current with neuroelectric and behavioral measures in response to a flanker 
task. Assessments were performed in a sample of college- aged (M = 19.0 ± 
1.1 years) young adults (n = 50; 27 female) prior to and following a single 
bout of moderate intensity aerobic exercise and an active control condition 
during two separate, counterbalanced sessions. Replicating previous findings, 
acute exercise resulted in faster and more accurate behavioral responses to an 
inhibitory control task as well as larger P3 amplitude (as an index of allocation 
of attentional resources), with no such modulations occurring in response to 
the active control condition. However, findings revealed no exercise- induced 
modulations in either baseline pupil size (as an index of tonic locus- coeruleus 
activation) or task- evoked pupillary reactivity (as an index of phasic locus- 
coeruleus activation). Such findings suggest that the locus- coeruleus is not 
modulated by exercise, reducing the extent to which it may be responsible for 
cognitive enhancements observed following exercise.

Poster 1- 007

HEART RATE VARIABILITY DURING STRESS INDUCED 
COGNITIVE INHIBITION IN POST- STROKE APHASIA

Bijoyaa Mohapatra
New Mexico State University

Descriptors: Heart Rate Variability, Post-stroke Aphasia, Inhibition
This study investigated the changes in heart rate variability (HRV) during in-

hibitory processing in post- stroke aphasia. Ten post- stroke aphasic individuals, 
and 11 age- matched healthy controls participated in a non- randomized pretest- 
posttest study. All participants completed two computerized cognitive inhibitory 
tasks during which their HRV was recorded. The study phases were: 1) 10- minute 
baseline, 2) experimental continuous performance test (CPT)- X task, 3) 10- minute 
between tasks rest, 4) experimental continuous performance inhibition CPT- non- X 
task, and 5) 10- minute recovery. Both groups demonstrated significantly lower 
high frequency HRV and increased HR during CPT- non- X that poses greater in-
hibitory demands than CPT- X that poses lesser inhibitory demands. There was 
suppression of HRV during the tasks compared to baseline and recovery condi-
tions in both groups confirming evidence for overall reduction in cardiac vagal ac-
tivity. Aphasia group demonstrated prolonged HRV recovery compared to healthy 
controls suggesting that they require longer time to recover from stressful condi-
tions. In conclusion, high HRV is linked to high- functional prefrontal inhibitory 
action that provides control over emotional states and cognitive responses, and 
low HRV is associated with decrease in inhibitory control in post- stroke aphasia.

Poster 1- 008

INTRA AND INTER- HEMISPHERIC PHASE SYNCHRONIZATION 
DURING VISUO- SPATIAL ATTENTION DEPLOYMENT AND 

RETENTION IN VISUAL WORK MEMORY

Anne Monnier1, Jean-Marc Lina2, Roberto Dell’Acqua3, Mattia Doro3, Lesley 
Wu4, Pierre Jolicoeur5

1Université de Montréal, CERNEC, 2École de Technologies Supérieures, 
CEAMS, Université McGill, CRMM, 3University of Padova, 4Université de 

Montréal, 5Université de Montréal, CERNEC, IUGM, BRAMS

Descriptors: N2pc and N2pb, synchronization, top-down processes
To deepen our understanding of the mechanisms of visuo- spatial attention 

and visual working memory, we recorded EEG from fifty observers completing 
a visual search task. Different numbers of color oddballs were shown in different 
locations (above/below, left/right visual fields, or vertical midline) among about 
50 fillers. In the above/below task, one block of trials defined targets as oddballs 
above the midline and non- targets as below the midline; another block had the 
opposite pairings. In the odd/even task, targets were an even number of oddballs, 
and non- targets were an odd number of oddballs, in one block, and the opposite 
in another block. In the detection task, all oddballs were targets.Block order was 
counterbalanced across subjects. The amplitude of N2pc and N2pb increased sig-
nificantly with the number of oddballs in all tasks. Importantly, this effect was 
significantly larger for targets than for non- targets in the localization and dis-
crimination tasks, suggesting the effect of the number of oddballs depended on 
how attention was deployed. ICA was used to extract patterns of phase synchrony 
across brain areas for three frequency bands. Alpha synchrony increased within 
the hemisphere ipsilateral to targets during perceptual encoding (80- 200 ms); 
gamma synchrony increased between occipital and parietal areas in the contralat-
eral hemisphere during attentional processes (e.g. N2pc or N2pb) latency (200- 
300 ms); and beta synchrony increased between posterior and central contralateral 
electrodes during a latency reflecting visual working memory (400- 500 ms).
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Poster 1- 009

BEER: OVER HERE! EXAMINING ATTENTIONAL BIAS 
TOWARD ALCOHOL IN A VISUAL SEARCH EYE- TRACKING 

TASK

Charlotte Pennington1, Adam Qureshi2, Rebecca Monk2, Derek Heim2

1University of the West of England, 2Edge Hill University

Descriptors: Eye-tracking, Attentional Bias, Alcohol
A wealth of research indicates that heavy social drinkers demonstrate atten-

tional bias towards alcohol- related stimuli. Many studies, however, employ ex-
perimental tasks that expose drinkers to single- stimulus targets (e.g., anti- saccade 
task), which is not akin to a real life environment whereby multiple alcoholic and 
non- alcoholic cues are simultaneously present. In a novel approach, the current 
study adapted a visual search task to examine attentional bias towards alcohol. 
Thirty participants performed a visual conjunction search task, which recorded 
both eye movements and behavioural responses. They also completed self- report 
measures of alcohol consumption and trait effortful control. During experimental 
trials, participants searched for an alcohol- related target (i.e., beer bottle) in an 
array of either appetitive non- alcoholic (water) or non- appetitive non- alcoholic 
distractors (detergent). In control trials, they searched for non- alcoholic appetitive 
and non- appetitive targets in an array of alcoholic distractors. Results suggest 
that participants identify alcoholic and non- alcoholic targets quicker than non- 
alcoholic, non- appetitive targets. Moreover, they demonstrate attentional bias to-
wards alcoholic stimuli, with slower detection of non- appetitive targets when the 
distractor is alcoholic, and faster detection of alcoholic stimuli when the distractor 
is non- appetitive. In real life environments, such as pubs and bars, people may be 
drawn to alcohol- related cues; attentional bias may therefore be one mechanism 
driving alcohol consumption behaviours.

Poster 1- 010

DECODING SPATIAL AUDITORY ATTENTION USING 
ELECTROMYOGRAPHIC AURICULAR MUSCLE MONITORING

Farah Corona-Strauss1, Steven Hackley2, Ronny Hannemann3, Daniel Strauss1

1Saarland University, 2University of Missouri,  Columbia, 3Sivantos, Erlangen

Descriptors: Auditory Attention, Auricular Muscle, EMG
It has been suggested that the human auditory system unconsciously at-

tempts to orient the ears toward relevant sounds using a vestigial pinna orienting 
system. Here we try for the first time to decode auditory spatial attention using 
EMG monitoring of sustained postauricular muscle (PAM) activity during a spa-
tial listening task in an auditory free field. The subject is located in the center of 
the field with the head on a chin- rest, with a distance of 1 m to the loudspeakers 
(eyes pointing at 0° with fixation cross). The speech material were 8 short stories 
of 5- 8min duration each (calibrated to 50 dBA). Two stories were played simul-
taneously from ±90°. Subjects were instructed to listen to the left or right story 
(2xR, 2xL in pseudo- random sequence). The EMG was recorded from the PAM 
bilaterally. The listening direction was decoded using hybrid wavelet- support 
vector classification for consecutive 1s EMG segments from the left and right 
PAM (at least 16 segments were classified per direction). This classifier was 
trained on 20 segments per direction before the decoding using an independent 
learning set for the individual subject. Listening direction decisions were only 
made by the system if the direction classifications for both ears were the same. 
Ten normal hearing subjects participated in the study (mean: 31y, 4f). The sys-
tem achieved a performance of 78% (std: 16.8%) for correctly assigning the 
PAM data to the instructed listening direction across subjects. We suggest that 
auricular muscle monitoring could be a promising approach to decode spatial 
auditory attention.

Funding: Partly supported by the German Federal Ministry of Education and 
Research (BMBF), Grant No. 03FH004IX5

Poster 1- 011

ON THE NATURE OF WAKEFULNESS: EXAMINING 
THE RELATIONSHIP BETWEEN SELF- REPORT AND 

ELECTROPHYSIOLOGICAL MARKERS OF AROUSAL IN LONG- 
TERM VAJRAYANA BUDDHIST MEDITATORS

Jeremy Viczko1, Sidney Segalowitz2, Colette Smart1
1University of Victoria, 2Brock University

Descriptors: Meditation, EEG, Arousal
Much of the meditation literature (particularly regarding mindfulness) has fo-

cused on changes in attention as both a mechanism and an outcome of the practice. 
Recent research has proposed that physiological arousal might be an alternative 
approach to classifying meditation states and traits, particularly with regards to 
other types of meditation such as Vajrayana (Tantric) Buddhism. Here we exam-
ined trait physiological arousal ratings in conjunction with resting- state EEG of 
advanced Vajrayana meditators (n = 13; 7.2 ± 3.4 years practice) compared to a 
matched sample of non- meditators (n = 14). We focused on alpha and beta activity 
specifically, which are broad biomarkers of cortical arousal. Meditators reported 
significantly higher physiological hyperarousal ratings, and, on average, exhibited 
slightly more power across both alpha and beta range. However, only for non- 
meditators did beta activity positively predict hyperarousal ratings. Additionally, 
specific to non- meditators, arousal ratings and beta activity were significantly 
positively correlated with scores on the Anxiety Sensitivity Inventory. Together, 
these results suggest that, for meditators, they report more symptoms of increased 
arousal and show greater beta activity, but this occurs decoupled from the negative 
subjective experience of increased arousal (e.g., anxiety). These findings speak 
to the utility of examining arousal as a marker of meditation training, as well as 
the possible application of such meditation practices in populations with hyper-
arousal (e.g., anxiety) or problems in autonomic regulation.

Poster 1- 012

INCREASED SENSITIVITY OF THE CARDIAC, VASCULAR, 
AND MYOCARDIAL BRANCHES OF THE BAROREFLEX IN 

CHRONIC HYPOTENSION

Gustavo Reyes del Paso1, Casandra Montoro1, Elisabeth Ruiz-Padial1, Stefan 
Duschek2

1University of Jaén, 2University of Health Sciences Medical informatics and 
Technology

Descriptors: Hypotension, Baroreflex, Autonomic Cardiovascular Control
Chronic hypotension is a condition of persistently low blood pressure indepen-

dent of the occurrence of further pathological factors. Autonomic cardiovascular 
dysregulations may contribute to the origin of this state. In this study, the function 
of the cardiac, vascular and myocardial branches of the baroreflex was explored in 
40 hypotensive and 40 normotensive participants at rest and during a mental arith-
metic task. Baroreflex sensitivity (BRS) was assessed in sequences of consecutive 
cardiac cycles in which systolic blood pressure (SBP) increases were accompanied 
by decreases in inter- beat interval (IBI), total peripheral resistance (TPR) or stroke 
volume (SV), and the opposite changes during SBP decreases. BRS was expressed 
as the change in IBI (for the cardiac branch), TPR (for the vascular branch) and SV 
(for the myocardial branch) per mmHg SBP change (slope of the regression lines). 
BRS was greater for the cardiac, vasomotor and myocardial branches in hypoten-
sive than normotensive participants. BRS in the cardiac branch decreased during 
mental stress in both groups, BRS in the vasomotor branch decreased only in hypo-
tensive participants and BRS in the myocardial branch remained unchanged. The 
result supports the notion of an involvement of cardiac (vagal) BRS in the origin 
of chronic hypotension. Given that greater BRS in the vasomotor and myocardial 
branches are associated with increases in TPR and SV, our results suggest that 
function of the sympathetic branches of the baroreflex is not impaired in hypoten-
sion, but may rather prevent further blood pressure decrease.
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Poster 1- 013

BRAINHACK: EVALUATING THE FEASIBILITY OF STEADY- 
STATE IMPERSONATION ATTACKS ON BRAIN BIOMETRICS

Maria Ruiz-Blondet1, Natalie Lista1, Sarah Laszlo2

1Binghamton University, 2Google X

Descriptors: Biometrics, Entrainment
Previously, it has been demonstrated that ERPs can be used as an authentica-

tion method for high- security applications with very high identification accuracy 
and very long term permanence. This having been established, open questions 
about the security of brain biometrics for applied use include whether they can 
be impersonated (as, for example, facial recognition can be impersonated by a 
photo of a person’s face.) Here, we attempted a brain biometric impersonation at-
tack wherein participants were entrained with continuously amplitude modulated 
LEDs fluctuating in the rhythm of a target user ERP for several hours. Analysis 
focused on whether or not the entrainment procedure in fact made the “imper-
sonator” ERPs more similar to the “target” ERPs. Results are mixed. Alternate, 
potentially more effective impersonation attacks are discussed.

Funding: NSF CAREER- 1252975, NSF TWC SBE1422417, NSF TWC SBE 
1564046

Poster 1- 014

Altering reward- specific electrophysiological signals in humans using 
robot- assisted theta- burst transcranial magnetic stimulation

Travis Baker1, Seema Parikh2

1Rutgers University, 2NJIT

Descriptors: Transcranial Magnetic Stimulation, Anterior Cingulate Cortex, 
Reward Positivity

The anterior cingulate cortex (ACC) is a brain area centrally concerned with 
cognitive control and implicated in a variety of psychiatric disorders, including 
addiction, depression, and schizophrenia. Given the importance of the ACC to 
normal and pathological function, modulating ACC activity with noninvasive 
brain stimulation techniques, such as transcranial magnetic stimulation (TMS), 
may have a substantial positive impact on mental health. However, the TMS par-
adigms (e.g. target, frequency, and duration) required to induce inhibition/exci-
tation effects on ACC activity remain largely unknown and untested. Here, we 
utilized a novel TMS method, robot- assisted image- guided TMS (Ri- TMS), to 
examine the facilitating and suppressing effects of intermittent and continuous 
theta- burst stimulation (TBS), respectively, on two electrophysiological signals 
associated with ACC function (theta power and reward positivity). Across two 
sessions, 12 participants navigated a virtual T- maze to find rewards. At the start 
of each session, a robotic arm placed the TMS coil 10mm above channel F3. 
After 100 trials (50 reward, 50 no- reward), 600 pulses of either intermittent and 
continuous TBS was delivered (order counterbalanced). Subject then completed 3 
blocks of 100 trials. Our data not only demonstrated that intermittent and contin-
uous TBS can modulate  ACC- related electrophysiology, but also identified key 
relationships between feedback- related ERPs and oscillatory signals. The results 
here may inform the use of TMS strategies for scientific discovery and clinical 
applications.

Poster 1- 015

SUSTAINED NEGATIVE SLOW WAVE AND MID- FRONTAL 
THETA OSCILLATIONS AS MEASURES OF ATTENTION 

AND COGNITIVE CONTROL DURING AUDITORY WORKING 
MEMORY (WM): DISSOCIATION OF IGNORE VS SUPPRESS VS 

REMEMBER TASKS

Jürgen Kayser1,2, Craig Tenke1,2, Lidia Wong1, Lindsey Casal-Roscum1, Jorge 
Alvarenga1, Kenneth Hugdahl1, John Jonides3, Gerard Bruder1,2

1New York State Psychiatric Institute, 2Columbia University, 3University of 
Michigan

Descriptors: Auditory WM, Mid-frontal Theta, Cognitive Control
We developed auditory analogs of visual Ignore/Suppress tasks to dissect the 

role of perceptual “bottom- up” and “top- down” attention or inhibitory control 
processes in WM that may underlie cognitive dysfunction in schizophrenia. ERPs 
(72 sites) were recorded from 31 healthy adults during encoding, maintenance, 
and item retrieval in 3 tasks (I: Ignore; S: Suppress; R: Remember) consisting of 
listening to a series of 4 letters alternately presented to each ear (600 ms SOA), 
followed by a 3- s maintenance interval and a probe. Subjects selectively attended 
to letters presented to one ear and ignored those in the other ear (I), suppressed 
letters presented to one ear (S), or remembered all letters (R). The critical cue 
was provided either before (I) or after (S) the encoding series, or with the probe 
(R). Here we focus on ERPs and event- related oscillations (EROs) over the entire 
10- s trial interval after reference- free scalp current source density (CSD) trans-
formation. A broad sustained negative slow wave (NSW) was greater for I than 
S and R during encoding but greater for S than I and R during maintenance. A 
time- frequency analysis of these data revealed distinct task- specific modulations 
of prominent mid- frontal theta (MFT) paralleling the NSW effects. Most impor-
tantly, MFT was selectively enhanced for S compared to I and R during main-
tenance (i.e., not due to task difficulty or source memory requirements). These 
findings, which were effectively replicated after 1- wk retest, strongly implicate 
MFT as an electrophysiological correlate of inhibition of information stored in 
WM.

Funding: NIMH MH106905

Poster 1- 016

PUPIL DILATION REFLECTS ERROR SIGNIFICANCE AND 
PREDICTS ADAPTIVE POST- ERROR ADJUSTMENTS OF 

BEHAVIOR ACCORDINGLY

Martin Maier, Benjamin Ernst, Marco Steinhauser
Catholic University of Eichstätt- Ingolstadt

Descriptors: Pupil Dilation, Error-related Negativity, Post-error Increase of 
Accuracy

Pupil dilation is a measure of autonomic arousal and has been shown to pre-
dict adaptive adjustments of performance following behavioral errors. Here, we 
investigated whether this process is also sensitive to the significance of different 
types of errors. In previous studies, we used a four- choice flanker task in which 
errors occur either by pressing a button associated with the distractors (flanker 
errors), or by pressing a button not associated with the stimulus at all (nonflanker 
errors). The error- related negativity, an electrophysiological marker of early error 
monitoring in the medial frontal cortex, was increased for flanker errors. Because 
flanker errors imply suboptimal selective attention to the target and are thus of in-
creased significance for successful performance, this shows that the medial fron-
tal cortex evaluates error significance at an early time point. In the present study, 
we show that, just like the error- related negativity, pupil dilation following errors 
is increased for flanker errors and that this effect predicts an increase of response 
accuracy following errors on a single- trial level. This suggests that the evaluation 
of error significance in the medial frontal cortex contributes to adaptive adjust-
ments of response strategy following errors by modulating autonomic arousal.

Funding: Grant from the Deutsche Forschungsgemeinschaft (DFG) MA 
4864/3- 1
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Poster 1- 017

THE ASSOCIATION BETWEEN STRESS AND CONFLICT AND 
ERROR PROCESSING: ANALYZING THE ERN, PE, AND N2 IN 

THE TRIER SOCIAL STRESS TEST

Rebekah Rodeback, Isaac Hunt, Kaylie Carbine, Patrick Steffen, Michael Larson
Brigham Young University

Descriptors: Event-related Potentials, Error-related Negativities, Stress
Stressful experiences may influence error processing. One method of tem-

porally assessing conflict and error processing following stress is using the error- 
related negativity (ERN), error positivity (Pe), and N2 components of the ERP. 
The aim of this study was to test the association between a temporarily induced 
social stressor, the Trier Social Stress Test (TSST), and ERP indices of perfor-
mance monitoring. Healthy participants were randomly assigned to participate 
in the TSST (n = 43) or a rest/relaxation period (n = 38). After either the TSST 
or the control condition, ERP data were collected while participants completed a 
Go/No- Go task. As expected, a 2- group (Trier vs. Control) x 2- trial (Correct vs. 
Incorrect for ERN/Pe; Go Correct vs. No- Go Correct for N2) ANOVA showed a 
significant effect of trial type (ERN: p < .001; Pe: p < .001; N2: p = .023). There 
were no significant main effects or interactions by condition for the ERN and N2 
(ERN: p = .678; N2: p = .307). There was, however, a significant interaction for 
the Pe component, with larger Pe amplitude to the control condition compared 
to the TSST, (F[1,69] = 7.19, p = .009). Results may indicate that during an ex-
perimental stressor, individuals may be less aware of errors. Results may have 
implications for stressful workplace and academic environments, though further 
replication is necessary.

Poster 1- 018

A COMBINED BIOMECHANICAL AND NEUROCOGNITIVE 
EXAMINATION FOR COGNITIVE WORKLOAD ASSESSMENT 
IN INDIVIDUALS WITH LOWER- LIMB LOSS DURING DUAL- 

TASK WALKING

Emma Shaw1, Jeremy Rietschel2, Brad Hendershot3, Alison Pruziner3, Erik 
Wolf3, Christopher Dearth3, Matthew Miller4, Bradley Hatfield1, Rodolphe 

Gentili1
1University of Maryland, 2Veteran’s Health Administration, 3DoD- VA Extremity 

Trauma and Amputation Center of Excellence, 4Auburn University

Descriptors: Cognitive Workload, Lower-limb Amputation, Dual-task Walking
This study aimed to evaluate cognitive workload during dual- task walking 

with a prosthesis via a combined assessment of gait and cortical dynamics in 
individuals with unilateral lower- limb loss (LL). Biomechanics and EEG were 
simultaneously recorded as 12 individuals with transtibial (TT) LL and 8 with 
transfemoral (TF) LL performed three tasks of varying cognitive demand while 
seated and walking on a treadmill. Both groups exhibited similarities (theta syn-
chrony, increased gait stability as reflected by decreased stride width and time 
variability) as cognitive- motor demands increased; however, individuals with TF 
compared to TT LL lacked an adaptive cortical response within the low-  and high- 
alpha bandwidths while walking that corresponded with performance decrements 
on the cognitive task and larger gait deviations assumed to further enhance sta-
bility (increased mean stride width and time as well as double limb support vari-
ability). As such, despite recruiting neural mechanisms (e.g., attentional control, 
working memory) critical for the maintenance of cognitive- motor performance, 
dual- task walking may impose additional cognitive and biomechanical demands 
in individuals with more proximal LL. The findings from this study can better 
inform assessment as well as rehabilitative interventions for individuals with LL. 
This work was supported by the CRSR (awards HU0001- 11- 1- 004 and HU0001- 
15- 2- 0003) and the DoD- VA EACE. The views expressed herein are those of the 
author and do not reflect the official policy of the Department of Army/Navy/Air 
Force, DoD, or U.S. Government.

Funding: This work was supported by the CRSR (awards HU0001- 11- 1- 004 and 
HU0001- 15- 2- 0003) and the DoD- VA EACE.
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LEARNING TO PUT THE BRAKES ON: ATTENTION CONTROL 
DIFFERENCES IN LONG- TERM PRACTITIONERS OF SOMATIC 

MEDITATION

Colette Smart1, Sidney Segalowitz2

1University of Victoria, 2Brock University

Descriptors: Meditation, Attention Control, Interoception
A rapidly growing literature has demonstrated brain/behavior differences 

in long- term practitioners of meditation compared to controls. In recent years, 
much of this literature has focused on mindfulness meditation and variants 
thereof; the impact of other types of meditation has been comparatively less 
explored. In the current study, we recruited long- term practitioners of Tibetan 
(Vajrayana) Buddhist meditation, whose particular practice focuses on cultiva-
tion of somatic (i.e., interoceptive) awareness. Meditators with demographically 
matched controls on a Go/Nogo task with concurrent electroencephalography 
recording. The task requires inhibiting the prepotent response on Nogo trials, 
normally resulting in a larger medial frontal P3 ERP response than on Go trials 
(the Nogo effect), which we interpret as reflecting the increased attention- control 
needed to such challenges. Results indicated that long- term meditators had a sig-
nificantly larger Nogo P3 effect than did controls. The current results suggest 
that long- term meditators have a greater capacity for attentional focus on this in-
hibitory control task compared to non- meditators. This is particularly intriguing, 
given that attention control is, by definition, considered a “top- down” function, 
but in this case is cultivated through “bottom- up” training in interoceptive aware-
ness and open receptivity to the experiences of the body. Findings contribute to 
the broader field of contemplative neuroscience, as well as potential for further 
understanding training- induced neuroplasticity following meditation training.

Funding: Internal Funding by the University of Victoria
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EXPECTATION VIOLATIONS ARE NOT EXPECTATION 
VIOLATIONS – NEURAL RESPONSES TO UNPREDICTED 
REWARD OMISSION AND UNPREDICTED PUNISHMENT 
DIFFER DURING A SIMPLE REVERSAL LEARNING TASK

Christopher Stolz, Erik Mueller
University of Marburg

Descriptors: Expectation Violation, Reversal Learning, Electrocortial Feedback 
Processing

While the neural processing of expectation violations is a core feature of 
behavioral adaptation it is unclear to which degree early brain responses to vi-
olated expectations differ as a function of the consequence of prediction failure. 
Here, n = 16 participants underwent one reward- related and one punishment- 
related 280- trial probabilistic reversal learning paradigm. Feedback in the re-
ward paradigm signaled monetary reward (10 Cent) vs. nonreward (0 Cent) and 
feedback in the punishment paradigm signaled nonpunishment (no noise burst) 
vs. punishment (noise burst titrated to match aversiveness of monetary nonre-
ward). Participants had to choose between two symbols, which differed in their 
associated reward/nonpunishment vs. nonreward/punishment probabilities (70 
vs. 30%). Contingencies switched whenever one of three reversals occurred. 
Participants were asked to rate how much they expected the desired outcome 
after every decision. While behavioral results were comparable for the two para-
digms, preliminary event- related potential and single- trial EEG analyses revealed 
differential effects of expectation and feedback valence on reward- related vs. 
punishment- related feedback processing. There was a significant interaction ef-
fect of paradigm x expectation x feedback valence on the late positive potential 
(LPP), indicating larger LPP amplitudes following unexpected punishment as op-
posed to unexpected nonreward. Our results indicate that expectation violations 
that lead to potential punishment are more motivationally salient than expectation 
violations leading to reward omissions.

Funding: Research Training Group 2271
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PRODUCTS WITH HIGH FREQUENCY OF CHOICE ELICIT 
ENHANCED NOGO- N2 COMPONENT IN GO/NOGO TASK

Koki Tsuji, Midori Shibata, Yuri Terasawa, Satoshi Umeda
Keio University

Descriptors: Inhibitory Control, Go/Nogo task, Event-related Potentials
Inhibitory control is an essential function for adaptive behavior. Event- related 

potentials (ERPs) during the Go/Nogo task are considered to reflect rapid neural 
components of inhibitory control, and the level of effort for inhibition was known 
to be reflected as N2 and P3 amplitudes. In daily consumer activities, people 
frequently choose preferential products, which in turn require more effortful in-
hibitory control if they stop to choose. We thus hypothesized that stimuli with 
high frequency of choice in everyday life would elicit stronger Nogo- related po-
tentials. In the present study, we picked up the five categories of products, such as 
chocolate, beer or social network service, and each category included five items. 
Participants were asked to evaluate the frequency of choice for each item in every-
day situations. Items of the highest or lowest frequency of choice were used as the 
Nogo stimuli, and those of middle frequency were used as the Go stimuli. Results 
showed that Nogo- N2 component, a negative shift between 200 and 300 ms after 
the presentation of Nogo stimuli, had larger amplitude in highly- chosen stimuli 
than in lower- chosen stimuli. In contrast, there were no differences in behavioral 
measures such as reaction time or false alarm rate. These findings suggest that 
response inhibition for highly- chosen products requires greater inhibitory control 
in order to maintain behavioral performance. From applied psychophysiological 
perspective, Nogo- N2 component is considered to be utilized as an appropriate 
predictive value for potential preference of products.

Funding: This study was supported by NTT Data Consortium for Applied 
Neuroscience.
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THE EFFECTS OF ELECTRONIC CIGARETTE CONSUMPTION 
ON HIGH FREQUENCY HEART RATE VARIABILITY

Eric Wesner1, Aniruddh Ajith1, Maddison Taylor1, Jessica Mickens1, Spencer 
Fix1, Debra Bernat2, Edward Bernat1

1University of Maryland,  College Park, 2George Washington University

Descriptors: Heart Rate Variability, Electronic Cigarette
Over the past decade, electronic cigarettes (e- cigarettes) have grown in pop-

ularity, but research on their addictive properties and physiological impacts is 
limited. The goal of this study was to investigate the physiological correlates of 
e- cigarette use and withdrawal through the monitoring of heart rate variability 
(HRV). Previous studies relating combustible cigarettes to HRV suggest that 
smoking combustible cigarettes when in withdrawal leads to decreased high fre-
quency (HF) HRV (associated with parasympathetic nervous system activity). 
The present study assessed whether reduced HF- HRV after vaping would show a 
relationship to the withdrawal- satiation cycle similar to that of combustible cig-
arettes. Twenty- two daily e- cigarette users were recruited from the community 
(ages 18- 63, M=33.29, SD=15.95, 32% females). Participants were instructed 
to refrain from using nicotine or caffeine for 4+ hours prior to the testing ses-
sion. While in withdrawal, they completed an assessment battery including sev-
eral tasks: resting, go/no- go, gambling, and emotion regulation. Participants then 
vaped to satiation and completed the assessment battery again. Results indicated 
HF- HRV decreased in the resting, gambling and emotion regulation tasks from 
pre-  to post- vaping. The go/no- go task, however, did not evidence significant de-
creases in HF- HRV. Findings are consistent with the idea that e- cigarettes involve 
some of the same key addictive processes as found with combustible cigarettes.
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HIGHER AEROBIC FITNESS IS ASSOCIATED WITH UPPER 
ALPHA EVENT- RELATED DESYNCHRONIZATION

Daniel Westfall1, Shih-chun Kao1, Eric Drollette2, Lauren Raine1, Arthur 
Kramer1, Charles Hillman1

1Northeastern University, 2The University of North Carolina,  Greensboro

Descriptors: Aerobic Fitness, Cognitive Control
Childhood aerobic fitness is associated with greater allocation of attentional 

resources and conflict monitoring, as measured via the P3 and ERN ERP com-
ponents. However, few studies have explored event- related desynchronization 
(ERD) of alpha activity and aerobic fitness, particularly in preadolescent children. 
ERD offers a measure of oscillatory suppression during cognitive operations, and 
greater alpha ERD has been observed during the performance of cognitive tasks. 
This study included 226 preadolescents (130 female; 8.7 ± 0.5 years old), who 
completed a flanker task with EEG and a VO2max test of aerobic fitness. FFT 
derived frequency information for upper and lower alpha bands at frontal, central, 
and posterior ROIs. Pearson’s correlations investigated the associations between 
aerobic fitness and ERD. Results indicated that greater upper alpha ERD was 
correlated with greater aerobic fitness in the frontal and central ROIs for both trial 
types (r’s ≥ - .138, p’s ≤ .038) and posterior ROI for congruent trials (r = - .135, p = 
.043). There were no effects of lower alpha (p’s > .05). These findings suggest that 
higher aerobic fitness was associated with greater alpha ERD in preadolescent 
children. Previous studies using inhibitory control tasks have found similar results 
indicating greater alpha ERD during task performance. Because these findings 
were found in the upper and not the lower alpha band, aerobic fitness may be 
associated with increased neural excitation associated with task demands and not 
overall arousal or vigilance.

Funding: R01 HD069381
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EFFECT OF INTROCEPTIVE AND EXTROCEPTIVE ATTENTION 
ON THE DISSOCIATION OF THE ERN AND PE

Xiaoqian Yu, Emanuel Donchin, Geoffrey Potts
University of South Florida

Descriptors: Mindfulness, Attention, ERP
Interoceptive attention (IA) is critical in recognizing one’s internal state such 

as feelings and emotion, which are crucial to mental health and wellbeing. An 
fMRI study by Farb, Segal & Anderson (2013) showed that IA training modu-
lates task- sensitive cortical engagement. The current study aims to investigate the 
effect of increased IA on error processing: error detection and error awareness. 
Attention intervention was accomplished in 2 conditions: IA and exteroceptive 
attention (EA). In the IA condition participants followed a breathing meditation 
tutorial to induce attention to internal states. In the EA condition participants 
watched a yawning video and were instructed to suppress yawning to ensure task 
engagement; the control condition was to watch a muted speech video. Subjects 
(N=23) participated in all conditions in random. Following each intervention sub-
jects completed a modified Eriksen Flanker task with 128- channel EEG record-
ing. ERP analysis showed that, compared to the control, both IA and EA elicited 
a larger error- related negativity (ERN), suggesting engagement of the error moni-
toring system. IA, but not EA, elicited a larger post- error positivity (Pe) compared 
to the control condition, indicating increased error awareness. This is consistent 
with increased self- awareness as a result of mindfulness practice. These results 
suggest that during error processing, exteroceptive attention enhances error detec-
tion and interoceptive attention enhances both error detection and error awareness.
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SOCIAL RISK SENSITIVITY IN DECISION MAKING IS LINKED 
TO SOCIAL NETWORK STRUCTURE AND INTER- BRAIN 

SIMILARITY

Nina Lauharatanahirun1, Javier Garcia1, Nick Wasylyshyn1, Heather Roy1, 
Matthew O’Donnell2, Nicole Cooper2, Alexandra Paul2, Robert Fernandez3, 

Tony Johnson3, Jason Metcalfe1, Emily Falk2, Jean Vettel1
1U.S. Army Research Laboratory, 2University of Pennsylvania, 3DCS 

Corporation

Descriptors: Social Risk, Social Network, EEG
Prior research indicates that individuals exhibit preferences toward or away 

from risk when outcomes are generated by social (e.g., human partner) or non- 
social (e.g., die roll) mechanisms (Lauharatanahirun et al., 2012). Here, we ex-
amine the extent to which individual differences in social and non- social risk 
preferences can be explained by (1) previous social experiences and (2) similarity 
in resting state EEG brain activity. Risk preferences were calculated for social 
(M=5.9; SD=16.7) and non- social (M=4.9; SD=14.6) conditions of an economic 
lottery choice task for thirty- eight subjects using a constant relative risk aversion 
utility function, in which choices were fit to a logistic function using maximum 
likelihood estimation. A social risk sensitivity (SRS) index (SRS=RPsocial –RPnon-

social) identified different risk preferences across subjects between social and non- 
social conditions. To account for this variability, we computed (1) the density of 
participants’ real- life social networks derived from a web- based application and 
(2) inter- brain similarity indexed by average phase- locking value across pairwise 
EEG electrodes. Preliminary analyses indicate that subjects with higher density 
social networks showed lower SRS and those with lower density social networks 
displayed higher SRS, with inter- brain similarity as a potential marker of this 
effect. Our results suggest that real- world social experiences and global similarity 
in neural function may shape decision- making behavior in social exchange.
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THE MEDIATING EFFECT OF SELF- REPORTED EMOTION 
REGULATION DIFFICULTIES ON THE RELATIONSHIP 

BETWEEN VAGALLY- MEDIATED HEART RATE VARIABILITY 
AND TRAIT ANXIETY

Briana Brownlow1, Gina Gerado1, Nicole Feeling1, Graham Cooper1, Derek 
Spangler2, Julian Koenig3, Michael Vasey1, Julian Thayer1, DeWayne Williams1

1The Ohio State University, 2U.S. Army Research Laboratory, 3University of 
Heidelberg

Descriptors: Emotion Regulation, Trait Anxiety, Heart Rate Variability
Research has shown a relationship between resting vagally mediated heart 

rate variability (vmHRV), a psychophysiological index of self- regulation capac-
ity, and self- reported difficulties in emotion regulation (ER). Specifically, lower 
resting vmHRV was related to greater reports of ER difficulties. Converging evi-
dence suggests that lower resting vmHRV is associated with greater trait anxiety; 
and difficulties in adaptive ER is a mechanism underlying this association. Thus, 
this study examined how specific facets of ER difficulties may mediate the link 
between resting vmHRV and trait anxiety. Participants (N=283 undergraduates) 
completed a 5- minute resting recording of vmHRV, the Trait Anxiety Inventory, 
and the Difficulties in Emotion Regulation Scale (DERS). Several mediation anal-
yses revealed that DERS total score, as well as all subscales – excluding lack of 
emotional awareness -  yielded a Bootstrapping confidence interval that did not 
span zero. Significant indirect effects remained when controlling for the other 
subscales for limited access to ER strategies (BootCI[- 2.080, - 0.352]) and a lack 
of emotional clarity (BootCI[- 0.653, - 0.031).These results provide support that 
individuals with lower resting vmHRV may experience greater anxiety due in 
part to difficulties in ER. This study extends previous work on vmHRV and anx-
iety, suggesting that limited access to ER strategies and lack of emotional clarity 
plays a role. Future studies should identify potential mediating effects of emotion 
dysregulation on the links between vmHRV and other mental health outcomes.
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EMOTIONAL CONTEXT’S IMPACT ON PERCEIVING NEUTRAL 
FACIAL EXPRESSIONS

Mariia Chernykh, Igor Zyma
Taras Shevchenko National University of Kyiv

Recently a lot of attention has been paid to the study of emotional facial expres-
sions. However, influence of the emotional context on recognition and evalua-
tion of facial expression is not sufficiently investigated yet. The purpose of this 
research was to study the effect of positive and negative facial expressions on the 
perception of target faces with neutral expressions. Students of Taras Shevchenko 
National University of Kyiv (n=30, aged 18- 24) were presented two series of im-
ages, during which visual ERPs were recorded. All stimuli were selected from the 
International Affective Pictures System (IAPS). Rare stimuli (neutral in valency) 
were shown in an arbitrary pattern in which the likelihood of a rare stimulus ap-
pearance was 30%, stimulus duration was 500 ms, the follow- up period was 3 s± 
30%. The specified number of rare stimuli for one series is 100. The analysis of 
the spatial- temporal characteristics of the ERPs showed that the influence of emo-
tional context on the perception of neutral facial expressions led to an increase in 
the amplitude of the later large negativity peak (N350) in frontal areas (F3, F4, 
Fz) during the demonstration of a series containing negative and neutral facial 
expressions, which may indicate assessment of significance and novelty of the 
stimulus, as well as the detailed identification of the incoming information. Also, 
in these areas, there was an increase in the amplitude of P300 and LPP waves 
when viewing a series of negative and neutral images that can reflect stronger 
activation of the brain’s attention and motivation systems.
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DEFICITS IN DEFENSIVE MOTIVATION AND EMOTION 
REGULATION: A PATHOLOGICAL BIOMARKER OF RISK FOR 

DEPRESSION?

Nieves Fuentes-Sánchez, Miguel Escrig, Irene Jaen, M. Pastor
Universitat Jaume I, MPAGER

Descriptors: Defensive Motivation, Emotion Regulation, Depression
This study aimed to explore whether emotion regulation processes might be 

impaired in stressing real life situations, such as extended periods of unemploy-
ment. Here we examined two defensive reflexes (Cardiac Defense Response –
CDR– and Startle Reflex) in a sample of participants under 30 years old (mean 
age = 27.81) classified into two groups according to their labor situation during 
the last 12 months: unemployed (N = 40) vs. employed (N = 27). The cogni-
tive reappraisal task began with a “cue” (2s) signaling the instruction (Look, 
Increase, Decrease) to follow during unpleasant or neutral picture presentation 
(8s). Acoustic probes (white noise, 50 ms, 105 dB) were delivered either at 4s 
or 7s after picture onset in order to prompt startle reflex responses. Affective 
ratings were collected after picture offset using SAM (scale 1- 9). In addition, 
CDR pattern was obtained in an independent psychophysiological test prior to the 
emotion regulation task, and participants completed Beck Depression Inventory 
(BDI), among other self- report questionnaires. Results showed that unemployed 
participants scored higher in depression, and presented diminished CDR second 
accelerative component –besides absence of blink modification by instructions– 
compared with employed participants. Our findings suggest that this blunted re-
activity might be associated with certain difficulties to regulate negative emotions 
in subclinical depression. One question that requires further research is whether 
this dampened reactivity might be a pathological biomarker of risk for clinical 
depression.

Funding: Universitat Jaume I (Reference P1- 1A2013- 06)
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RECOVERY FROM STRESS IN LONG- TERM MEDITATION 
PRACTITIONERS AND MATCHED CONTROLS: MEDIATIVE 

ROLE OF COGNITIVE EMOTION REGULATION STRATEGIES

Liudmila Gamaiunova1, Matthias Kliegel2, Pierre-Yves Brandt1
1University of Lausanne, 2University of Geneva

Descriptors: Meditation, Cortisol, Emotion Regulation
Psychosocial stressors activate a distinct response through the limbic- 

sensitive “processive” stress pathway, leading to the physiological changes or-
chestrated primarily by the Hypothalamic–pituitary–adrenal axis (HPA) and the 
Sympathomedullary Pathway (SAM). Contemplative practices, defined as a form 
of training enacting a process of self- transformation through self- awareness, 
self- regulation, and self- inquiry have been linked to stress reduction by substan-
tial research evidence. However, the investigations that employed physiological 
markers of stress are less numerous and provide contradicting results. In addition, 
mechanisms of this relationship have not been systematically addressed. This 
study investigates the relationship between one form of contemplative practice 
-  meditation -  and the stress response to social evaluative threat in long- term 
meditation practitioners, and age and gender matched meditation- naive controls. 
Participants underwent the stress- inducing Trier Social Stress Test and its con-
trol version, and the magnitude of stress response (reactivity and recovery) was 
measured by changes in salivary cortisol, heart rate, and heart rate variability. 
Psychological variables associated with the stress response included primary cog-
nitive appraisals, state shame and self- esteem, cognitive emotion regulation strat-
egies.There was a significant difference in cortisol recovery from stress between 
groups. Meditation analyses demonstrated significant indirect effect of group on 
recovery through acceptance, one of the cognitive emotion regulation strategies.

Funding: Supported in part by Cogito Foundation, Doc. Mobility Fellowship 
from the Swiss National Science Foundation, University of Lausanne
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EMOTIONAL GRANULARITY FOR NEGATIVE, HIGH AROUSAL 
EMOTIONS PREDICTS RESPIRATORY SINUS ARRHYTHMIA 

REACTIVITY DURING STRESS

Katie Hoemann, Jolie Wormwood, Lisa Feldman Barrett, Karen Quigley
Northeastern University

Descriptors: Respiratory Sinus Arrhythmia, Emotional Granularity, 
Cardiovascular

Emotional granularity describes one’s ability to experience emotion with pre-
cision and detail. Despite strong links between emotional granularity and men-
tal health, little is known about its relationship to physical health. Prior work 
suggests that respiratory sinus arrhythmia (RSA) is a reliable estimate of para-
sympathetic nervous system function, and reduced RSA has been linked to neg-
ative affective states and poorer emotion regulation. Further, research suggests 
that greater RSA reactivity may co- vary with having precise, context- specific 
emotions. In the present study, we examine the relationship between emotional 
granularity and RSA within the context of a stress task. Participants completed 
14 days of experience sampling, during which they endorsed a set of 18 emotion 
words for every sampling prompt. Emotional granularity was calculated based on 
patterns of word co- endorsement. In the lab, participants completed math prob-
lems from the Trier Social Stress Test, during which ECG and respiration were 
recorded. Hierarchical multiple regression (n = 17) revealed a significant positive 
correlation between granularity for negative valence, high arousal emotions (e.g., 
embarrassment, frustration) and changes in RSA during mental math (β = .544, t = 
2.967, p = .012), even when controlling for changes in respiration rate (R2 change 
= .276, F(1,12) = 8.804, p = .012). These preliminary results replicate and extend 
prior findings, and suggest that granularity for emotions associated with everyday 
stressors is predictive of parasympathetic reactivity during stressful situations.

Funding: This research was supported by the Army Research Institute (ARI); 
grant (W911NF- 16- 1- 0191) awarded to K. Quigley and J. Wormwood, Co- PIs.
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ASSOCIATION BETWEEN CHRONIC NON- MEDICAL 
PRESCRIPTION OPIOID USE AND VAGALLY MEDIATED 

HEART RATE VARIABILITY DURING SOCIAL REJECTION

Sara Kroll1, DeWayne Williams2, Martina Thoma1, Matthias Staib1, Markus 
Baumgartner1, Julian Thayer2, Boris Quednow1

1University of Zurich, 2Ohio State University

Descriptors: Opioid, Heart Rate Variability, Social Rejection
Non- medical prescription opioid use (NMPOU) recently increased dramati-

cally especially in the U.S. but also in Europe. Substance use has previously been 
associated with deficits in emotion regulation reflected in low heart rate variabil-
ity (HRV), an index for parasympathetic activity. However, emotion regulation 
during social rejection has not been investigated in individuals with NMPOU yet. 
Therefore, the aim of our study was to measure psychophysiological responses of 
the autonomic nervous system during social rejection using a virtual ball- tossing 
game (Cyberball) with a 1- minute inclusion followed by a 2- minute exclusion 
period. We compared 23 individuals with NMPOU, objectively confirmed by 
hair analyses, with 29 matched, opioid- naïve, healthy controls. Although we did 
not find group effects for HRV (in-  & exclusion), HRV increased significantly 
during exclusion only within controls (p<.05). After subdividing the NMPOU 
group into low craver (LC) and high craver (HC), HC showed significantly lower 
HRV during in-  and exclusion compared to LC and controls (p<.05). As controls, 
LC displayed a significant increase of HRV during exclusion (p<.05). Neither 
between nor within group effects were found for spontaneous fluctuation in skin 
conductance to social rejection suggesting that sympathetic activity remained 
unaffected. Our results indicate emotion dysregulation and decreased parasym-
pathetic control in individuals with NMPOU during social rejection specifically 
modulated by craving. Therefore, targeting emotion regulation might be crucial 
for opioid dependence treatment.

Funding: The study was funded by the Herzog- Egli Foundation and starting 
grants of the Medical Faculty of the University of Zurich and of the Psychiatric 
Hospital of the University of Zurich to Prof. Dr. Boris b. Quednow. Sara L. Kroll 
was financed by a grant of the Swiss National Science Foundation 
(105319_162639/1) to Prof. Dr. Boris b. Quednow.
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ILLNESS- RELATED IMAGERY UNDER THE INFLUENCE OF 
ATTENTION TO SOMATIC SENSATIONS: WE ALL RESPOND 
THE SAME, REGARDLESS OF ILLNESS ANXIETY LEVELS

Chrysanthi Leonidou, Georgia Panayiotou
University of Cyprus

Descriptors: Illness Imagery, Emotional Responses, Body Vigilance
Illness imagery is highly distressing and has been linked to the development 

and maintenance of illness anxiety, especially when it is combined with processes 
such as hypervigilance to somatic sensations. This study investigated the influence 
of heightened attention on somatic sensations of arousal on emotional responses 
during illness imagery, and the effect of illness anxiety levels. 101 students (81 
female; 18- 35 years old) with low, moderate and high levels of illness anxiety, 
participated in an experiment where they had to imagine personally- relevant ill-
ness scenarios and standardized generally fearful, joyful and neutral scenarios, 
after they underwent an attention manipulation to focus their attention on somatic 
sensations or on environmental stimuli. Emotional responses assessed during 
imagery included subjective ratings of arousal, valence and somatic symptoms, 
and psychophysiological measures of heart- rate, heart- rate variability, skin con-
ductance level, and facial electromyography. Findings showed increased reports 
of emotional arousal, negative affect and somatic symptoms, accompanied by 
negative emotion expressions but a hypo- arousal physiological response pattern 
during illness imagery after focusing on somatic sensations, irrespective of illness 
anxiety levels. Under these conditions, the observed emotional response to illness 
imagery in combination with maladaptive behavioral responses may increase the 
risk for developing and perpetuating illness anxiety. More mindful approaches 
to illness imagery and the experienced somatic sensations may reduce this risk.

Funding: Partly funded by a scholarship for PhD dissertation projects awarded by 
the Youth- board Organization in Cyprus
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PHYSIOLOGICAL RESPONSES AND EXPLICIT EVALUATIONS 
DISSOCIATE IN PERSONS WITH LOWER BACK PAIN WITH 

AND WITHOUT FEAR OF BENDING

J.P. Caneiro1, Peter O’Sullivan1, Anne Smith1, Lorimer Moseley2, Ottmar Lipp1

1Curtin University, 2University of South Australia

Descriptors: Startle, Fear, Lower Back Pain
Pain and protective behavior are thought to dependent on evaluations of dan-

ger, however, current assessment of perceived danger relies mainly on self- report. 
The current study included physiological and implicit measures of threat to ad-
dress this shortcoming. 44 people with persistent lower back pain who differed in 
self- reported fear of bending completed a picture- viewing paradigm with pleas-
ant, neutral, and unpleasant images, and images of people bending and lifting with 
a ‘round’ back while blink startle and skin conductance were measured. Ratings 
of picture valence and arousal and two implicit measures (IAT, affective prim-
ing) were also collected. Both implicit measures indicated an association between 
bending/lifting with a round back and danger for the entire sample. Blink startle 
and electrodermal responses during unpleasant pictures exceeded those during 
the remaining images, but did not differ among these. Pictures of bending were 
rated as more unpleasant and arousing than pleasant and neutral pictures, but less 
so than unpleasant pictures. Self- reported fear of bending was associated with 
lower pleasantness ratings for pictures of bending with a round back, but not with 
ratings of arousal or implicit evaluations of or physiological responses to images 
of bending. This pattern of results differs from that seen for other specific fears 
and suggests that fear of bending (or pain) may be more cognitively mediated.

Funding: This work was supported by grants number DP120100750 and 
SR120300015 from the Australian Research Council.
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EMOTIONAL MODULATION OF PICTURE- , FACE-  AND 
WORD- EVOKED ERPS FOLLOWING RIGHT TEMPORAL LOBE 

RESECTION
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Descriptors: Event Related Potentials, Emotional Modulation, Temporal Lobe 
Epilepsy

Emotional modulation of the early posterior negativity (EPN) and late positive 
potential (LPP) in event related potentials reflect the ability of the human brain 
to respond rapidly to emotionally salient visual stimuli. This emotional modula-
tion is commonly explained by amygdala- driven feedback in visual processing. 
The present study investigates the impact of absence of right medial temporal 
lobe structures including amygdala and hippocampus on emotional modulation 
of EPN and LPP elicited by negative pictures, faces and words. In our prelimi-
nary study, so far eight right Temporal Lobectomy (rTLE) patients (age M=41.38, 
SD=12.27; 5 females) and eight healthy controls (age M=36.75, SD=9.42; 4 fe-
males) passively viewed randomized blocks of negative and neutral scenes and 
words as well as of fearful and neutral faces while their EEG was recorded. In 
controls, emotion effects on EPN and LPP were significant for faces and pictures, 
and trend- level for words. For patients, EPN modulations were found for faces 
and in tendency for pictures, but not for words. Emotional modulation of LPP in 
patients was trend- level for all three categories. Overall, absence of right medial 
temporal lobe structures reduces, but does not abolish emotional modulation of 
EPN and LPP, tentatively suggesting that these structures contribute to but are not 
exclusively responsible for emotional modulation of EPN and LPP. Furthermore, 
rTLE may affect later processing stages, reflected by the LPP, more than early 
processing stages.

Funding: Deutsche Forschungsgemeinschaft (DFG)
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PROCESSING EMOTIONAL FACES UNDER DIFFERENT 
PERCEPTUAL LOAD CONDITIONS AND THE EFFECTS OF 

ALEXITHYMIA AND HEART RATE VARIABILITY
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Descriptors: Alexithymia, Face Processing, Heart Rate Variability
Alexithymia increases risk for many forms of psychopathology and is charac-

terized by emotional deficits, including during the processing of emotional faces. 
This study examined processing of threatening versus neutral faces and objects, 
used as distractors within a letter- search task of either low or high perceptual 
load in high and low alexithymic participants. In addition to RT and accuracy, 
heart rate, skin conductance and baseline heart rate variability, an index of emo-
tion regulation and adaptability, were assessed to help interpret group differences 
in performance. Results suggest that although high alexithymic, compared to low 
alexithymic participants showed no impairment in RT due to distraction by threat-
ening stimuli, this came with a cost in accuracy and increased autonomic arousal. 
Furthermore, high heart rate variability was correlated with slowed RTs in low 
alexithymic participants when distractors were present, but not high alexithymic 
participants. Results suggest that alexithymic individuals may exert greater effort 
when perceiving emotional stimuli in order not have their performance affected. 
This effort may spare RT, but comes with a cost in autonomic flexibility and 
performance accuracy.
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Descriptors: Emotion Regulation, Heart Rate Variability, Aging
We report interim findings from a laboratory- based study to examine how 

different emotion regulation strategies (positive reappraisal, acceptance, de-
tachment) affect emotional experience and heart rate variability in healthy older 
adults (current N = 29; age: M = 68.82, SD = 3.93, range: 65- 81; 38% female; 
67% white). Participants watched different sad film clips under “just watch” 
(i.e., reactivity) and different emotion regulation (i.e., reappraisal, acceptance, 
and detachment; in counterbalanced order) instructions. Emotional experience 
was measured by asking how “sad” participants felt after each film clip. HRV 
was measured continuously as participants were watching film clips and indexed 
by respiratory sinus arrhythmia, high frequency heart rate variability, and root 
mean square of successive differences. In terms of emotional experience, depen-
dent t- tests indicated lower levels of sadness experience in the reappraisal and 
detachment conditions compared to the reactivity condition (ps < .001), while 
no differences were found for the acceptance condition (p > .05). In terms of 
HRV, dependent t- tests indicated higher levels of all three HRV measures in the 
acceptance condition compared to the reactivity condition (ps < .05), while no dif-
ferences were found for the reappraisal or detachment condition (ps > .05). These 
interim findings show that only acceptance – an emotion regulation strategy that 
did not relieve negative emotion at the subjective level – led to increases in HRV 
among older adults. Implications and directions for future research are discussed.
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EMOTIONAL PERCEPTION AND IMAGERY: OVERLAPPING 
AND DISTINCT NEURAL NETWORKS
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Descriptors: Emotional Perception, Emotional Imagery, Brain Imaging
In this research, we compared neural activation during emotional perception 

and narrative imagery in a within- subject design, using a whole brain analysis to 
investigate overlapping and distinct regions. Thirty- one participants 1) imagined 
a variety of emotional situations (pleasant, neutral, & unpleasant) and separately, 
2) observed emotional and neutral pictures in a free viewing context. Only when 
viewing emotionally arousing pictures was enhanced BOLD activity obtained in 
the ventral visual stream (inferior temporal regions), posterior and mid cingulate 
cortex, and superior parietal cortex. Emotional imagery, in contrast, activated a 
large network, comprised of the supplementary motor area, primary motor cortex, 
somatosensory cortex, medial temporal regions, lateral cerebellum, and cerebellar 
vermis. Both emotional imagery and picture viewing enhanced BOLD activity in 
the amygdala, anterior cingulate cortex, medial prefrontal cortex, and cerebellar 
vermis. Thus, whereas separate sub- circuits are apparent- -  emotional perception 
enhanced neural activity in occipto- parietal cortex and emotional imagery in 
motor- related regions- -  both contexts elicited enhanced activity in limbic and cor-
tical regions consistently implicated in mediating emotional arousal.
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WHEN IS A THREAT LESS OF A THREAT? ERP SUPPORT FOR 
DIFFERENTIATING THREAT LEVELS IN THE IAPS PICTURES
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Brock University

Descriptors: Threat Perception, ERP, Anxiety
Despite an abundance of research on threat perception using the IAPS pic-

ture set, few studies have investigated early cortical responses to different sub- 
categories of threat. A recent rendering of the IAPS pictures into line drawings, 
making their core content more apparent, has yielded 5 levels of threat severity 
(Boshyan et al., 2018). In the current study, we used a one- back paradigm in 
which images varying in threat potential (deadly, direct, indirect, threat aftermath, 
neutral) were presented sequentially for 750 ms. Participants aged 18- 32 were 
asked to respond whenever an image was immediately repeated. Event- related 
potentials were recorded to each image in order to investigate the time course 
associated with the early detection of different types of threat. Analyses of peak 
amplitudes revealed lower P2 peak amplitude at Oz for direct (M=4.2 μV, mean 
latency = 210 ms) as compared to neutral (M=5.3 μV, mean latency = 219 ms) 
images (p=.007) and greater VPP peak amplitude at Fz for deadly (M=1.8 μV, 
mean latency = 143 ms) as compared to neutral (0.6 μV, mean latency = 145 ms) 
images (p=.001). There were no differences in P2 or VPP latencies. Our results 
reveal early cortical discrimination of direct and deadly threat from other less 
severe threats within approximately 200 ms of exposure. We explore the signifi-
cance of this differentiation and its function in examining individual differences 
in threat processing.

Funding: Social Sciences and Humanities Research Council of Canada
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EEG CORRELATES OF THE ONSET OF PASSIVE ODOR 
DETECTION

Igor Zyma, Sergii Tukaiev
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Descriptors: Olfaction, Perception, Essential Oil
We have studied EEG correlates of passive odor perception 320 healthy vol-

unteers (171 women and 149 men) participated in this study. EEG was registered 
during the rest state (3 min) and under odor perception (essential oils and distilled 
water, 8 min). The onset of passive detection of irrelevant odors was character-
ized by the formation of primary, non- volitional attention to the appearance of an 
odorant (orientation response): the depression of the normalized spectral power 
of alpha1,2- subbands was accompanied by changes in the interaction of activat-
ing limbic (theta- band  in the frontal zones -  activation of the working memory 
processes) and controlling cortical centers (beta1- system). Changes in the aver-
age coherence were observed in the temporo- parieto- occipital cortex (the pro-
cesses of perception and primary evaluation of incoming sensory information). 
The observed changes of distant synchronization of EEG were characterized by 
intensification of intra-  and interhemispheric interactions in the theta, alpha1,3-  
and beta2- subbands, as well as their decrease in alpha2- subband with focus in 
the posterior regions and in beta1- subband in anterior- central and right temporal 
connections. The most pronounced focuses of enhancement of average coherence 
were established in alpha1 (the left temporal and the right occipital zones) and 
beta2- subbands (the right frontal lead). These results indicate that the appearance 
of odor in the ambient air evokes EEG changes point out the rapid activation of 
mechanisms of memory, polymodal associations, emotions.
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CORRELATES: AN ERP STUDY WITH EMOJIS
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Descriptors: Emotional Feedback, Ultimatum Game, Social Neuroscience
Facial expressions are a relevant aspect of human social interactions. Our 

faces do not only reveal hints about our emotional state but also about personal-
ity and intentions. The information our faces contain affect the social interaction 
itself and subsequently decisions that result from these interactions. The current 
digital era, in which people use permanently messaging services, that replace 
face- to- face communication at least partially, has led to an excessive use of emot-
icons. Therefore, we investigated how emotional feedback in a social bargaining 
situation with a trading partner influences the individual’s neural activity. Instead 
of photographs of real human beings we used Emojis representing differences 
in feedback valence. We let 60 participants play an Ultimatum Game in the role 
of the responder. Following each decision, they got either positive, neutral, or 
negative feedback from the proposer, dependent on their choice. Furthermore, 
feedback types were clustered in three identities who had distinct reaction pat-
terns towards acceptance and rejection. Negative feedback evoked the largest P3 
amplitudes compared to neutral or positive feedback, which could be explained 
by a negativity bias or the subjective importance of the outcome. Neutral feed-
back was processed differently depending on whether it was used as a positive 
feedback stimulus towards acceptance or as negative feedback towards rejection. 
Across identities neutral feedback did not differ from each other when it was used 
towards the same reaction. 
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PERIPHERAL PSYCHOPHYSIOLOGICAL EFFECTS OF 
EXPLICIT EMOTION REGULATION: RESULTS OF A 

SYSTEMATIC LITERATURE REVIEW
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Descriptors: Meta-analysis, Peripheral Psychophysiology, Emotion Regulation
Understanding possible links between peripheral psychophysiology and 

emotion regulation are crucial for identifying relevant biological mechanisms 
during emotion regulation. A major problem arises from the fact that results of 
psychophysiological consequences during emotion regulation have been contra-
dictory and that the causes for these inconsistencies are not identified yet. We 
systematically searched for and summarized existing literature on psychophysio-
logical effects of emotion regulation. Meta- analysis was used to calculate effect 
sizes of electrodermal and cardiovascular measures and the emotion-  modulated 
startle during the up-  and down- regulation of emotions by means of different reg-
ulation strategies. Results indicate that the down- regulation of negative emotions 
significantly inhibited the emotion- modulated startle, with medium effect sizes. 
Inconsistent effects were obtained for cardiovascular and electrodermal measures. 
The down- regulation of negative emotions by means of response modulation but 
not by means of reappraisal significantly increased the skin conductance level and 
decreased the heart rate, with small to medium effect sizes. The present meta- 
analytic review strongly indicates that the emotion- modulated startle response is a 
reliable measure to quantify emotion regulation. Moreover, down- regulation with 
reappraisal strategies seems difficult to quantify with electrodermal and cardio-
vascular measures. This highlights the complexity of research in this area and 
implicates a careful selection of psychophysiological measures in future studies.

Funding: This research was supported by the German Research Foundation 
(grant no. KFO 256, EN 361/13- 2) and by a scholarship from the German 
Bischöfliche Studienförderung Cusanuswerk awarded to Jenny Zaehringer.
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Descriptors: Heart Rate Variable, Rumination
Resting vagally mediated heart rate variability (vmHRV) is an indicator of 

stress vulnerability and overall health. Perseverative cognition is the constant 
thinking about negative events and is considered a primary mechanism linking 
stress vulnerability with disease. Rumination, a type of preservative cognition, 
is thought to subsume three unique facets of rumination: depressive, brooding, 
and reflective. Our group previously demonstrated resting vmHRV to be associ-
ated with maladaptive (e.g., depressive) but not adaptive (e.g., reflective) facets 
of rumination. The current study presents an extension of this relationship using 
a larger sample of individuals (583 participants, 313 females, mean age = 19.40). 
A 5- minutes baseline period was used to assess the root mean square of succes-
sive differences as our index of vmHRV. Rumination was indexed via self- report. 
Results showed a significant negative association between resting vmHRV and 
total (r= - .141, p= .030), depressive (r= - .170, p< .001), and brooding (r= - .110, 
p= .023) rumination, but not for reflective rumination (r= - .051 p= .288). When 
examining these relationships while controlling for respective subscales, only de-
pressive rumination showed a significant negative association (r partial= - .151, p= 
.002), whereas reflective (r partial= .075, p= .121) and brooding (r partial= .013, 
p= .783) rumination did not. This data replicates results from our previous report 
and suggests that in psychophysiological research, various facets of rumination 
should be carefully considered in the domain of perseverative cognition.
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Descriptors: Cardiovascular Responses, Women in STEM, Sexism
Research has shown that women exhibit heightened cardiovascular (CV) re-

activity during a verbal insight task following exposure to hostile sexism and im-
paired CV recovery following benevolent sexism (Salomon, Burgess, & Bosson, 
2015). These findings indicate that women’s physiological responses to sexism 
differ by type of sexist experience. Women in STEM contexts are often exposed 
to negative stereotypes about women in STEM, which have been found to lower 
confidence and undermine performance (Schmader, Johns, & Barquissau, 2004). 
This study examines the effects of benevolent vs. hostile sexism on women’s per-
formance on a STEM task. After a 10 minute baseline and practice trial, 108 
women were randomly assigned to either a hostile, benevolent, or no sexism in-
teraction with a male research assistant. Participants then completed a fast- paced 
mental arithmetic task for 5 minutes, followed by a 10 minute recovery period. 
Electrocardiogram, blood pressure, and impedance cardiography were monitored 
throughout. STEM self- efficacy moderated the effect of condition on systolic 
blood pressure recovery. After exposure to benevolent sexism, greater STEM self- 
efficacy was associated with more recovery, while in the control condition greater 
STEM self- efficacy was related to less recovery. Results also indicated a signif-
icant main effect of STEM self- efficacy for total peripheral resistance recovery, 
such that increased levels of STEM self- efficacy predicted improved recovery. 
Findings suggest that STEM self- efficacy may moderate the influence of sexism 
on women’s responses to STEM tasks.
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African Americans (AAs) are differentially exposed to chronic stressors, in-

cluding discrimination. AAs and Brazilian Blacks have greater heart rate variabil-
ity (HRV) compared to European Americans (EAs), and Brazilian Browns and 
Whites, respectively. Importantly, the association between ethnicity and HRV is 
partially mediated by reports of discrimination. We have argued that the greater 
HRV in AAs and BBs is due to increased emotion regulation efforts associated 
with attempts to deal with discrimination. To date few studies have examined the 
cerebral blood flow (CBF) correlates of HRV in ethnically diverse populations. 
In one such study that examined CBF associations with HRV during rest, we 
reported that greater proportional CBF in the dorsal and ventral anterior cingulate 
cortex (ACC) was associated with lower HRV in AAs but not EAs. In the present 
study we examined the association between CBF and HRV in a sample of 100 
EAs and 26 AAs during rest. Mixed model analyses indicated that greater propor-
tional CBF in the left amygdala, the right anterior insula, and bilateral ACC was 
associated with lower HRV in AAs compared to EAs (p’s<0.05). These results 
replicate and extend our prior findings and suggest that CBF in areas presumably 
involved in emotion regulation, are differentially associated with HRV in AAs and 
EAs. This differential association between HRV and brain function may relate to 
adaptive or even maladaptive emotion regulation and autonomic control among 
AAs in the context of discrimination.
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Self- control capacity is limited, resulting in diminished ability to regulate 

behavior following previous behavioral suppression. After experiencing sexism, 
women may suppress confrontation due to social costs (e.g., importance of main-
taining group harmony) requiring self- control. Relatedly, individual differences in 
self- control capacity are linked to resting heart rate variability (HRV). The present 
study examined the influence of resting HRV on self- control capacity after expe-
riencing sexism. Women (N = 62) were randomly assigned to engage in a sexist 
(experimental) or non- sexist (control) virtual interaction with a male confederate 
and instructed to maintain group harmony (self- control) or be their true self (no 
self- control). Participants then completed a Stroop task to assess self- control ca-
pacity. Women instructed to maintain group harmony who experienced sexism 
had significantly longer reaction times during incongruent Stroop trials compared 
to all other conditions, F(1,58) = 4.43, p = .040. These group differences were 
moderated by resting HRV, F(1,54) = 4.97, p =.030. Among women instructed to 
maintain group harmony who experienced sexism, higher resting HRV predicted 
shorter reaction times, p = .004. There was no significant relation between resting 
HRV and reaction times among other conditions, all ps > .299. Results suggest 
women in an environment promoting group harmony may exercise self- control 
after experiencing sexism, impairing subsequent self- control capacity. However, 
diminished self- control following sexism may be buffered by higher resting HRV.

Funding: University of Missouri Research Board, The Society for the 
Psychological Study of Social Issues, Psi Chi International Honor Society in 
Psychology
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Prematurity is associated with diverse developmental abnormalities, yet few 

studies relate cognitive and neurostructural deficits to a dimensional measure of 
prematurity. Leveraging a large sample of children, adolescents, and young adults 
(age 8- 22 years) studied as part of the Philadelphia Neurodevelopmental Cohort, 
we examined how variation in gestational age impacted cognition and brain struc-
ture later in development. Participants included 72 preterm youth born before 37 
weeks’ gestation and 206 youth who were born at term (37 weeks or later). Using 
a previously- validated factor analysis, cognitive performance was assessed in 
three domains: 1) executive function and complex reasoning, 2) social cognition, 
and 3) episodic memory. All participants completed T1- weighted neuroimaging 
at 3T to measure brain volume. Structural covariance networks were delineated 
using non- negative matrix factorization, an advanced multivariate analysis tech-
nique. Lower gestational age was associated with both deficits in executive func-
tion and reduced volume within 11 of 26 structural covariance networks, which 
included orbitofrontal, temporal, and parietal cortices, as well as subcortical re-
gions including the hippocampus. Notably, the relationship between lower ges-
tational age and executive dysfunction was accounted for by structural network 
deficits. Together, these findings emphasize the durable impact of prematurity on 
cognition and brain structure, which persists across development.

Funding: This work was supported by grants from the National Institute of 
Mental Health (NIMH; grant numbers: R01MH107703 to TDS, R01NS085211 to 
RTS, R01MH112847 to RTS and TDS, R01MH107235 to RCG); the Dowshen 
Program for Neuroscience, and the Lifespan Brain Institute at the Children’s 
Hospital of Philadelphia and Penn Medicine. The PNC was funded through by 
RC2 grants MH089983 and MH089924 to REG from NIMH. Support for devel-
oping statistical analyses (RTS & TDS) was provided by a seed grant by the 
Center for Biomedical Computing and Image Analysis (CBICA) at Penn. Support 

for developing multivariate pattern analysis software (AS & TDS) was provided 
by a seed grant by the Center for Biomedical Computing and Image Analysis 
(CBICA) at Penn. Support was also provided by a NARSAD Young Investigator 
Award (ANK) as well as a Building Interdisciplinary Research Careers in 
Women’s Health (BIRCWH) grant (K12 HD085848) and Penn PROMOTES 
Research on Sex and Gender in Health at the University of Pennsylvania (ANK).
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Descriptors: Anxiety, Autonomic Nervous System, Psychophysiology
Social anxiety is one of the most common forms of psychological distress 

around the transition to adolescence, with rates of diagnoses typically peaking in 
early to middle adolescence. To date, studies have examined main effects linking 
activity in individual physiological systems with various internalizing symptoms, 
often producing inconsistent results. Inconsistencies in the extant literature may 
partially be explained by the fact that very few studies have considered the ways 
in which measures of reactivity across multiple aspects of the autonomic nervous 
system (e.g., sympathetic x parasympathetic) may interact to predict internalizing 
symptoms. Accordingly, the present study sought to build on prior research by ex-
amining cross- system autonomic responses to social stress as predictors of social 
anxiety. The physiological responses (respiratory sinus arrhythmia, RSA; skin 
conductance level, SCL; and pre- ejection period, PEP) of 123 early adolescents 
(Mage = 12.03 years) were measured continuously during a lab protocol designed 
to simulate common peer evaluation experiences. Baseline/pre- task and reactivity 
scores were examined as predictors of social anxiety, as were the interactions 
between reactivity scores. Preadolescents also provided reports of social anxiety 
on a well- validated questionnaire. Results indicate that elevated levels of social 
anxiety are characterized by nonreciprocal cardiac responses to stress, such as the 
coupling of low vagal withdrawal with a shortening of pre- ejection period, or high 
vagal withdrawal with a lack of PEP reactivity.

Funding: This research was supported by a grant from the National Science 
Foundation (BCS 0921271).
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Descriptors: VEP, Preterm Children, Early Development
The study aimed to follow the dynamical changes of visual evoked potentials 

(VEPs) in preterm and full- term children at the time- points of 10 and 14 months. 
The EEG data were obtained using EGI Geodesic EEG System (128- channels). 
Control groups maintained full- term congenital healthy babies at the age of 10 
(N=9; 5 males; mean age=10.5 months, SD±0.7) and 14 (N=6; 4 males; mean 
age=14.9 months, SD±0.9) months. Preterm babies (gestation age 32.8 weeks, 
SD±2.1) matched controls according to the corrected age and were divided into 
two experimental groups: 1. N=8; 5 males; mean age=11.4 months, SD±0.6; 2. 
N=6; 4 males; mean age=16.1 months, SD±1.2. The VEPs for achromatic chess- 
pattern presented with IS- interval 3000- 6000 ms at the monitor placed 60 sm 
away from babies’ eyes were assessed. Statistical analysis revealed between 
groups significant differences (p<0.05) in the latencies of N2 component for dy-
namical changes in preterm (F=5.21), as well as in full- term (F=2.39) babies. 
Interestingly, average group latency was longer at 14- months time- point for both 
groups. Meanwhile, significant differences in amplitudes of the same component 
were found only for preterm groups (F=1.12): the average value was higher in 
10- months children. The findings support the hypothesis of not linear dynam-
ical changes in event related potentials during early childhood in full- term and 
preterm babies which continue after the age of 12 months.

Funding: This work was supported by the funding of the Russian Science 
Foundation 16- 18- 10371
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TO DIFFERENT ANXIETY/MOOD SYMPTOMS IN CHILDREN 
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Development

Research suggests that disrupted threat processing in childhood and adoles-
cence could be an important predictor of psychological disorder in adulthood. 
This presentation introduces a large- scale project designed to examine how vari-
ous threat processing dimensions predict anxiety and mood symptoms in children 
and adolescents. We also present baseline (i.e., time 1 of our ongoing longitudinal 
study) EEG and reflex data collected in two tasks, an error monitoring (Flankers) 
task and an aversive anticipation (no threat – predictable threat – unpredictable 
threat [NPU]) task. In a community sample of 3rd, 6th, and 9th- graders, time 1 
results indicate general modulation patterns that are consistent with prior findings 
and reliable across the age range, including: 1) an enhanced negative- going event- 
related potential for errors, compared to correct trials, in the Flankers task, and; 2) 
enhanced startle reactivity in unpredictable compared to predictable conditions, 
and in predictable compared to safe conditions, in the NPU task. Further, evidence 
that different anxiety/ mood symptoms relate to different threat processing indices 
has begun to arise in the time 1 data; for example: 1) higher anxiety relates to 
enhanced Flankers error- related negativity, r = .53, p = .001, and; 2) greater de-
pression relates to reduced startle potentiation in an unpredictable NPU condition, 
r = - .62, p = .04. Suggestions that broadly covering a threat processing construct 
could have clinical utility are discussed, as are implications for ongoing longitu-
dinal assessment of changes in threat processing.

Funding: NIH- funded RO1 awarded to Carla Danielson (MH112209)
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Descriptors: Emotion/Affect, Psychopathology
Error processing involves complex interplay between central and autonomic 

networks during both the identification of, and response to, error commissions 
(Wessel et al., 2011). Research suggests that individuals with anxiety have both 
more negative error- related negativity (ERN) amplitudes (Olvet & Hajcak, 2008), 
and greater sensitivity to internal physiological state (Yoris et al., 2017) than 
their peers. However, little work has directly examined individual differences in 
how error processing (indicated by ERN) is modulated by autonomic arousal, or 
whether extent of modulation is related to anxiety. Applying multilevel models to 
data collected from N=239 children annually over from kindergarten to 2nd grade, 
this study examined within- person associations between children’s ERN ampli-
tude and electrodermal activity (EDA) in the context of an affective manipulation 
embedded in an incentivized go/no- go task. After a block of trials where children 
accumulated points rapidly for correct responses, the scoring algorithm changed, 
unbeknownst to the children, so that in the second block the children rapidly lost 
points, despite comparable accuracy. Beyond baseline ERN amplitude, changes 
in EDA across baseline and frustration blocks were associated with changes in 
ERN among children whose teachers rated them as anxious. Findings highlight 
the importance of considering extent of coupling between systems as an indica-
tor or potential cause of individual differences in anxiety and/or other behavioral 
tendencies.

Funding: Major funding for this project was provided by a grant from the 
Pennsylvania Dept. of Health, with additional support from the Social Science 
Research Institute and the Prevention Research Centre at Penn State.
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NOVELTY FACILITATED EXTINCTION TRAINING REDUCES 
THE REINSTATEMENT OF DIFFERENTIAL ELECTRODERMAL 

RESPONDING IN HUMAN FEAR CONDITIONING

Camilla Luck, Katherine Lucas, Ottmar Lipp
Curtin University

Descriptors: Fear Conditioning, Electrodermal Responding, Reinstatement
In fear conditioning, if a neutral conditional stimulus (CS) is paired with an 

aversive unconditional stimulus (US), a CS- US association forms and the CS elic-
its a conditional fear response (i.e. heightened electrodermal responding). During 
fear extinction, the CS is presented alone, forming a CS- noUS association which 
inhibits the original fear learning and results in a reduction of the conditional 
fear response. The original CS- US association is not erased during extinction and 
therefore relapse is common. Novelty facilitated extinction training involves pair-
ing the CS with a novel non- aversive tone during extinction and has been shown 
to enhance extinction learning and prevent spontaneous recovery. We examined 
whether novelty facilitated extinction training would also prevent fear reinstate-
ment. After differential fear acquisition, one group of participants completed stan-
dard extinction training, whereas, a second group completed novelty facilitated 
extinction training. After extinction, participants received three US presentations 
to induce reinstatement. Differential electrodermal responding was reinstated in 
the group who completed standard extinction training but absent in the group 
who completed novelty facilitated extinction training. Self- reported intolerance of 
uncertainty scores were correlated with relapse rates after standard extinction, but 
not after novelty facilitated extinction. The results suggest that novelty facilitated 
extinction training is a promising method for reducing fear relapse.

Funding: This work was supported by grant number SR120300015 from the 
Australian Research Council
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INVESTIGATING SUSTAINED ATTENTION IN CONTEXTUAL 
ANXIETY USING STEADY- STATE VEPS EVOKED BY 

FLICKERING VIDEO STIMULI

Yannik Stegmann1, Philipp Reicherts1, Paul Pauli1, Matthias Wieser2

1University of Würzburg, 2Erasmus University Rotterdam

Descriptors: Context Conditioning, Steady-State VEP, Video Stimuli
Anxiety is characterized by anxious anticipation and heightened vigilance 

to diffuse and uncertain threat. However, if threat is not reliably indicated by a 
specific cue, the context in which threat was experienced previously becomes its 
best predictor leading to anxiety. Accordingly, a suitable means to induce anx-
iety experimentally is context conditioning: one context (CTX+) is repeatedly 
paired with an unpredictable aversive stimulus (US), in contrast to a second con-
text (CTX- ), which is never paired with an US. In the present EEG study, we 
investigated attentional mechanisms during anxiety acquisition and extinction 
learning in 38 participants who underwent a context conditioning protocol. For 
the first time, flickering video stimuli (30s clips depicting virtual office rooms 
representing CTX+/- ) were used to measure steady- state visual evoked potentials 
(ssVEPs) as an index of attentional resource allocation. Analyses of the electro-
cortical responses suggest a successful induction of ssVEP by video presentation 
in flicker mode. Besides, we found clear indices of context conditioning and ex-
tinction learning on a subjective level, while cortical processing of the CTX+ 
was enhanced during the first second of video- onset only. At later time points 
of the video the ssVEP in response to the CTX-  was amplified compared to the 
CXT+. The differences between CTX+ and CTX-  diminished during extinction 
learning. Together, these results could indicate that sustained anxiety is charac-
terized by a hypervigilance- avoidance pattern in early stages of electrocortical 
visual processing.

Funding: This research was supported by the German Research Foundation 
(SFB/TRR- 58 project B01).
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THE RETRIEVAL OF REPRESENTATIONS IN EPISODIC VISUAL 
LONG- TERM MEMORY INDUCE A PARTIAL REACTIVATION 

OF THE PROCESSES PRESENT DURING ENCODING

Mathieu Charbonneau, Pierre Jolicoeur
Université de Montréal

Descriptors: EEG, N2pc, memory
Retrieval of a stimuli originally encoded from a lateral position elicited a tem-

poral contralateral negativity (TCN) in previous work, suggesting visual memory 
is lateralized. N2pc amplitude during encoding is usually larger for stimuli in the 
lower visual hemifield than for the upper field. We tested whether or not the TCN 
during recall is also affected by the vertical position of stimuli at encoding. 27 
participants first encoded images presented in different quadrants (upper- left, 
upper- right, lower- left, lower- right). Scrambled images equivalent in luminance 
and spatial frequency were present in the three other quadrants. At test, old (seen 
at encoding) or new images were shown in the middle of the screen and the task 
was to indicate if it was old or new. N2pc was elicited at encoding when the 
relevant stimulus was in the lower hemifield. However, a contralateral positivity 
was seen when the target was presented in the upper hemifield. During recall, a 
contralateral negativity at fronto- central electrodes was found for old items when 
they had been encoded from the lower hemifield, and a contralateral positivity 
when encoded from the upper hemifield. Therefore, a centrally presented stimulus 
during recall produced a lateralised component similar to the activity observe 
during encoding (the N2pc), suggesting visual information processing during re-
call may be, at least partially, a reactivation of processes presents during encoding.

Poster 1- 054

ERP SIGNATURES OF EPISODIC RETRIEVAL IN THE REAL 
WORLD: MEMORY FOR OBJECTS AND LOCATIONS

Joanne Park, David Donaldson
University of Stirling

Descriptors: Episodic Retrieval, Mobile EEG, Context
Episodic memory supports recognition of complex real world experiences, 

providing a continuous record of events embedded within spatial and temporal 
context. Despite the inherently dynamic nature of real events, the bulk of neu-
roimaging research has examined recognition without manipulating spatial and 
temporal context. The current study capitalizes on recent advances in mobile EEG 
technology to address this issue and is the first to investigate ERP correlates epi-
sodic retrieval in a naturalistic setting. We employed mobile EEG during an asso-
ciative recognition task, pairing images of objects with actual locations around a 
building, and testing memory for the objects in either the same or different loca-
tion. Data revealed clear ERP old/new effects, similar to episodic retrieval success 
effects reported in prior lab- based studies: an early anterior positivity traditionally 
associated with familiarity between 300- 500ms, and a late posterior negativity 
often linked to reconstructive processing or evaluation of retrieval outcomes be-
tween 500- 800ms. Analysis restricted to item and context hits, which based on 
dual- process accounts should primarily rely on recollection, suggested that the 
earlier anterior activity was linked to associative recognition. Critically, the time 
course of the anterior activity differed as a function of real- world context, with 
more sustained effects seen for items remembered in a different context. Overall, 
the current work highlights the feasibility and utility of adopting a real world 
approach to the study of episodic memory.

Poster 1- 055

BRAIN- ELECTRICAL SIGNATURE DURING WORKING- 
MEMORY RETRIEVAL ASSOCIATED TO MAINTENANCE OR 

MANIPULATION OF INFORMATION

Talia Roman-Lopez, Jesus Franco-Rodriguez, Silvia Cisneros-Luna, Monica 
Mendez-Diaz, Oscar Prospero-Garcia, Alejandra Ruiz-Contreras

Universidad Nacional Autonoma de Mexico

Descriptors: Working Memory, Maintenance, Manipulation
Working memory (WM) is the ability to maintain (Mt) and manipulate (Mp) 

information in a goal- directed behavior. The Mt refers to the ability to keep in 
mind information, that is no longer available. The Mp refers to the modification 
of the information maintained. We evaluate, by means of Event- Related Potentials 
(ERPs), whether information retrieval differs depending on the WM process from 
which it is coming, i. e., Mt or Mp. We used irregular gray shapes as stimuli on 
a Delay Match- to- Sample Task to evaluate Mt and Mp. In Mt task, participants 
indicated if the test- stimulus (retrieval phase) matched (target) or not (non- target) 
to the stimulus presented during encoding. In Mp task, subjects indicated if the 
shape observed during retrieval was the same as those presented during encoding, 
but rotated 180° (target) or not (non- target). A higher percentage of correct re-
sponses, shorter reaction times, a higher positive voltage (200- 800ms, likely, a P3 
component) at central- to- occipital sites, and an earlier onset latency from frontal- 
to- occipital regions were observed for Mt than for Mp. Further, the alpha- band 
event- locked perturbations (by means Hilbert Transform at 200- 800ms) showed a 
higher desynchronization in occipital and parietal regions for Mt than for Mp. Our 
results prove Mp is a more difficult than Mt; more specifically, retrieving informa-
tion from Mp takes longer and had lower desynchronization in alpha- band than 
Mt, suggesting a longer and, likely, more active searching process for comparing 
the actual stimulus which required a transformation.

Funding: Grants IN217918, IN215218, IA205218 and from DGAPA- UNAM to 
AERC, OPG and MMD, respectively.
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EVALUATIVE FEEDBACK PROCESSING IS SHAPED BY 
SUBJECTIVE EXPECTATION, RATHER THAN BY OBJECTIVE 

REWARD PROBABILITY DURING PERFORMANCE 
MONITORING AT THE FRN AND P3 LEVELS

Wioleta Walentowska1, Mario Severo2, Agnes Moors3, Gilles Pourtois2

1Jagiellonian University, Krakow, 2Ghent University, 3KU Leuven

Descriptors: Performance Monitoring, Reward, ERP
Current literature on performance monitoring (PM) suggests that evalua-

tive feedback processing elicits two ERP components: the Feedback- Related 
Negativity (FRN) and P3. The FRN has been related to (reward) prediction error 
(RPE), while the P3 has been evidenced to reflect motivational or attentional pro-
cesses following the early processing of the RPE, including action value updat-
ing. However, it remains unclear whether these two neurophysiological effects 
depend on (objective) reward probability, or instead on subjective expectation. To 
address this, we manipulated with reward probability and its expectation using a 
factorial design, and explored the changes in the FRN and P3 components. Thirty 
participants performed a speeded Go/NoGo task in which evaluative feedback 
either violated prior expectation regarding reward probability (thereby, creating 
RPE), or did not, while the 64- channel EEG was recorded concurrently. Results 
evidenced larger FRN effect when RPE occurred than when it did not, irrespec-
tive of reward probability. Moreover, the parietal P3 revealed reward updating 
mechanisms exclusively when a large RPE signal captured by the FRN was ob-
served. Our results accord well with the dominant theoretical framework suggest-
ing that evaluative feedback processing obeys a two- stage process: RPE is first 
rapidly detected (FRN effect), before the action value is updated (at the P3 level). 
Furthermore, they significantly contribute by pointing at the subjective expecta-
tion, and not at objective reward probability, as the main factor influencing FRN 
and P3 during PM.
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THE REWARD POSITIVITY: A CANDIDATE BIOMARKER FOR 
EARLY STAGE PARKINSON’S DISEASE

Darin Brown, James Cavanagh
University of New Mexico

Descriptors: Reward Processing, Parkinson’s Disease, ERP
Parkinson’s disease (PD) is a neurodegenerative disorder characterized by 

problems with motor execution, rigidity, resting tremor, as well as a host of cog-
nitive, affective and autonomic deficits. Levodopa is a common treatment in PD 
since one of the major consequences is the death of midbrain dopamine neurons. 
The current study aimed to investigate a putative dopamine- related brain signal, 
the reward positivity (RewP), in PD patients on and off their medication. In this 
study, 28 PD patients and 28 age-  and sex- matched healthy controls completed a 
reinforcement- learning task with volitional and a- volitional choices. RewP am-
plitudes were sensitive to reward expectation and volitional choice in PD patients 
but not in healthy controls, suggesting ceiling effects in the neurotypical sample. 
Surprisingly, RewP amplitude was positively correlated with years diagnosed in 
PD patients both on and off their medication, suggesting that smaller RewP am-
plitudes may be a medication- free marker for early aspects of the disease. Since 
the time course of PD progression varies profoundly and early disease markers are 
rare, the RewP is a promising biomarker for early stage PD. A mechanistic under-
standing of this signal and its relation to PD neurodegeneration may yield promis-
ing future diagnostic options for PD and other neurodegenerative disorders.

Poster 1- 058

DISTRIBUTED SOURCE RECONSTRUCTION OF EVENT- 
RELATED BRAIN POTENTIALS DURING HYPNOSIS- INDUCED 

BLOCKADE OF VISION

Marcel Franz1, Barbara Schmidt1, Holger Hecht1, Ewald Naumann2, Wolfgang 
Miltner1

1Friedrich Schiller University, 2University of Trier

Descriptors: Hypnosis-induced Visual Blockade, P300, Source Reconstruction
Hypnosis is a powerful means to alter and transform the processing and per-

ception of visual stimuli. Here, we investigated the effects of a hypnosis- induced 
blockade of vision on EEG time- series at source level. Participants completed a 
visual three- stimulus Oddball paradigm (standard, distractor, and target) during 
a hypnosis and a control condition. In either condition, they were asked to count 
the rare visual stimuli presented on a screen. During hypnosis participants re-
ceived a suggestion that a wooden board would be in front of their eyes preventing 
their view onto the screen. For distributed EEG source reconstruction of brain re-
sponses, we employed a multiple sparse priors (MSP) algorithm as implemented 
in SPM. In the hypnosis condition, estimated source activities due to processing 
of target stimuli were significantly reduced in parietal and visual cortices within 
the P3b window (300–450ms) compared to the control condition, while cortical 
processing of standard and distractor stimuli remained unchanged. Also, earlier 
brain responses (N1, P2) revealed no differences at the source level. Our results 
of source reconstruction show that the hypnosis- induced visual blockade affects 
later stages of visual perception, while early processes remain unaffected.

Funding: Research was funded by the Deutsche Forschungsgemeinschaft, MI 
265/15- 1 and NA 482/5- 1, awarded to WHRM and EN.
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THE NEUROCOGNITIVE RELATIONSHIP BETWEEN STRESS 
AND ANXIETY, AND MEMORY AND DECISION MAKING 

PERFORMANCE OF AUSTRALIAN NURSES

Ty Lees1, Shamona Maharaj1, George Kalatzis1, Najah Nassif1, Phillip Newton2, 
Sara Lal1

1University of Technology,  Sydney, 2University of Western Sydney

Descriptors: Cognitive Performance, Stress, Electroencephalography
Stress and anxiety have been consistently linked with impaired memory and 

decision making ability which can reduce workplace performance. While such 
impairments pose a risk to nurse performance, hence quality of patient care, re-
search examining the cognitive impact of stress and anxiety in nurses is limited. 
The present study analysed data from 61 nurses and 51 non- health professionals. 
The Depression, Anxiety, Stress Scale (DASS) measured state stress and anxi-
ety levels. Global and domain specific cognitive performance was assessed using 
the Mini- mental state exam and Cognistat, respectively. Additionally, a 32 lead 
electroencephalogram (EEG) montage was also captured as a physiological mea-
sure of cognitive performance. Stress was found to be associated with facilitated 
decision- making in non- health professionals (r = 0.37, p = 0.01), and impaired 
memory performance in nurses (r = - 0.28, p < 0.05). Anxiety was associated with 
impaired memory in nurses (r = - 0.39, p < 0.01) but no such association was 
observed in non- health professionals. Analysis of EEG data revealed associations 
between stress and anxiety, and delta, beta and gamma activity variations, mostly 
localised to frontotemporal and frontoparietal brain regions. Overall, stress and 
anxiety are experienced by both non- health professionals and nurses alike, and 
may influence cognitive performance in a unique manner for each group. Findings 
suggest that development and implementation of countermeasure strategies may 
help preserve nurse performance, and potentially reduce adverse medical events.

Poster 1- 060

SHOCK- EVOKED P3 IS ASSOCIATED WITH SET- SHIFTING 
PERFORMANCE UNDER THREAT

Carson Jordan, Destiny Kruzel, Keanan Joyner, Emily Perkins, Christopher 
Patrick, Jens Foell

Florida State University

Descriptors: Event-related Potentials, Electric Shock, Cognitive Flexibility
Cognitive task- switching studies have shown reliable switch- cost effects – 

i.e., increased reaction time (RT) and decreased response accuracy on ‘switch’ 
trials requiring a rule- set shift versus ‘repeat’ trials not requiring a shift. Recent 
work has shown that the switch- cost effect for RT is enhanced under threat of 
shock (Yancey, 2017). Here, using college participants (N = 78), we examined 
early (<500 ms) ERP responses to electric shocks occurring in a task- switching 
procedure to evaluate whether individual differences in shock reactivity would 
moderate the impact of threat on RT switch- cost. Separate cues, presented trial by 
trial, signaled the rule set and possible occurrence of shock during each trial. As 
reported in prior work (e.g., Nelson & Hajcak, 2017), a distinct P3 response was 
evident between 250 and 350 ms following delivery of shocks. This shock- evoked 
P3 was quantified for shocks delivered during intertrial intervals when no behav-
ioral responses occurred. The amplitude of this P3 response was correlated with 
task RT, such that larger shock- evoked P3 predicted slower behavioral respond-
ing under threat of shock vs. non- threat conditions. Furthermore, RT switch- cost 
was increased in individuals with larger P3 to shock, indicating decreased cog-
nitive flexibility. These findings suggest that individual differences in sensitivity 
to shock (as indexed by early neural reactivity) influence behavioral responding 
under threat of shock.

Funding: W911NF- 14- 1- 0018 (U.S. Army)
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USING SINGLE- TRIAL MULTILEVEL MODELING TO CLARIFY 
THE EFFECTS OF ALCOHOL ON NEURAL RESPONDING IN AN 

ODDBALL TASK

Keanan Joyner1, Bruce Bartholow2, Lindsay Nelson3, Christopher Patrick1

1Florida State University, 2University of Missouri, 3Medical College of 
Wisconsin

Descriptors: Alcohol, Single-trial, Multilevel Modeling
Acute alcohol intoxication has been shown to impair a variety of cognitive pro-

cesses, including recruitment of attentional resources. The current study sought to 
test the effects of alcohol on amplitude of the P300 brain response across the length 
of the task, utilizing multilevel modeling (MLM) on single- trial event related po-
tentials. Undergraduates who were at least 21 years of age were administered al-
cohol (n = 35; average breath alcohol content, BrAC, .09g/100ml), a placebo drink 
(n = 33), or no drink (n = 27) before completing a standard ‘oddball’ paradigm to 
elicit the P300 during EEG (64 channel cap) recording. Brain response was nested 
within participants, such that random intercepts were specified between partici-
pants. In this MLM, the P300 in the alcohol group was attenuated. Furthermore, 
there were nuanced effects of ascending versus descending limbs of BrAC on brain 
response – only those with rising BrAC during the task demonstrated an attenu-
ated P300 compared to non- drinking groups. Additionally, the amplitude of the 
P300 response was largest earlier in the task, and decreased across trials across 
all participants. Individual differences related to externalizing will be examined 
as moderators of these results. These data provide novel information on alcohol’s 
neuropsychopharmacological effect and suggest that individual differences can in-
fluence an individual’s brain response under the influence of alcohol.
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REWARD DYSFUNCTION IN MAJOR DEPRESSIVE DISORDER: 
COMPARING TRADITIONAL AND ALTERNATIVE ANALYTICAL 

METHODS TO CALCULATING DIFFERENCE SCORES

Belel Ait Oumeziane1, Greg Hajcak2, Dan Foti1
1Purdue University, 2Florida State University

Descriptors: Depression, ERPs, Reward
Reward dysfunction is thought to play a critical role in the pathophysiology of 

major depressive disorder (MDD), yet studies rely on bivariate associations between 
criterion individual differences variables (e.g., depression) and neural markers (e.g., 
reward positivity [ΔRewP]) calculated by subtracting two within- subject experimen-
tal conditions. While such difference scores have shed light on the neural correlates 
of psychiatric illnesses, their inherent practical and conceptual issues limits speci-
ficity and interpretability of results in clinical research. We compared traditional 
subtraction- based difference scores with a regression- based approach in MDD (N = 
34) and healthy controls (N = 42) during a reward and performance feedback task.
Results show positive and negative outcomes are highly positively correlated within
each task, and that ΔRewP is correlated with positive and negative outcomes in op-
posite directions. MDD status showed reduced ΔRewP, whereas the MDD subgroup 
characterized by impaired mood reactivity to positive events showed reduced ΔRewP 
and neural response to gains during the reward task. We also utilized regression to cal-
culate specific neural measures by isolating the variability of interest (e.g., wins con-
trolling for losses). Residualized gain-  and loss- related activity on the reward task was 
linked with MDD status and mood reactivity in opposite directions, a pattern that was 
not evident using traditional measures. These findings suggest that difference scores 
derived from regression approaches have important implications in clinical research.

Poster 1- 063

USING MULTILEVEL MODELING TO EXAMINE BLUNTED 
NEURAL RESPONSES TO REWARD IN MAJOR DEPRESSION

Christopher Brush1, Peter Ehmann1, Edward Selby1, Greg Hajcak2, Brandon 
Alderman1

1Rutgers, The State University of New Jersey, 2Florida State University

Descriptors: Reward, Depression, Multilevel Modeling
Major depressive disorder (MDD) is a prevalent and burdensome disorder 

characterized by deficits in reward processing. A better understanding of these 
deficits may elucidate the underlying pathophysiology and guide treatment 

practices. The present study assessed the reward positivity (RewP) and feedback 
negativity (FN) event- related potentials (ERPs) and their difference score (delta 
RewP) elicited in response to monetary gains and losses during a simple gambling 
task among 100 young adults (52 MDD). Group- based analyses indicated that 
there was a significantly smaller delta RewP for individuals with MDD relative to 
controls, t(98) = 3.61, p < .001, Cohen’s d = 0.72. Multilevel modeling was used 
to assess individual and trial- level change in neural responses over time. Trial- 
level analyses indicated that the trajectory of RewP amplitude was moderated by 
a diagnosis of MDD, b = - 0.06, t(9054) = - 4.7, p < .001, and depressive symptom 
severity, b = - 0.002, t(9043) = - 3.4, p < .01, such that individuals with low levels 
of depression experienced a potentiated RewP over time, b = 0.04, p < .05, 95% 
CI [0.01, 0.07]. Those with higher symptoms of depression demonstrated less 
sensitivity to rewards over time. These results provide additional support for re-
ward dysfunction in MDD and highlight important individual differences in the 
trajectory of neural responses to reward. Future studies are warranted to investi-
gate reward sensitivity over time to elucidate important individual-  and trial- level 
differences in reward processing.
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SEX DIFFERENCES IN QEEG IN ADOLESCENT WITH 
CONDUCT DISORDER AND PSYCHOPATHIC TRAITS

Ana Calzada-Reyes, Alfredo Alvarez-Amador
Cuban Center for Neuroscience

Descriptors: QEEG, LORETA, Psychopathic Traits
With objective to find electrophysiological differences specifically re-

lated to the influence of sex on psychopathic traits. The resting EEG activity 
and LORETA for the EEG spectral bands were evaluated in 38 teenagers with 
Conduct Disorder (CD), 25 male and 13 female with psychopathic traits accord-
ing to the Antisocial Process Screening Device. All adolescents were assessed 
using the DSM IV- TR criteria. The EEG visual inspection characteristics and the 
use of frequency domain quantitative analysis techniques are described. QEEG 
analysis showed a pattern of slow activity excess on the right frontal area and 
left central region and decreases of alpha band power on the left central and bi- 
temporal regions in male vs. female psychopathic traits group. Current Source 
Density calculated at 2.73 Hz showed an increase within paralimbic areas and 
at 9.37 Hz in fronto- parietal in male psychopathic relative to female psycho-
pathic traits group. These findings indicate that QEEG analysis and techniques 
of source localization may reveal sex differences in brain electrical activity be-
tween teenagers with CD and psychopathic traits, which were not obvious to 
visual inspection. These results suggest that abnormalities in a fronto- temporo- 
limbic and parietal network play a relevant role in sex differences of neurobio-
logical roots of psychopathic behavior.
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UNDERSTANDING THE LINK BETWEEN ANXIETY AND A 
NEURAL MARKER OF ANXIETY (THE ERROR- RELATED 

NEGATIVITY) IN 5 TO 7 YEAR- OLD CHILDREN

Lyndsey Chong, Alexandria Meyer
Florida State University

Descriptors: Error-related Negativity, Risk Factors, Measure Development
Anxiety disorders are the most common form of psychopathology, often 

beginning in childhood and resulting in chronic impairment across the lifespan. 
Despite growing evidence that an elevated error- related negativity (ERN) is a 
crucial developmental risk marker for anxiety, it remains unclear what psycho-
logical construct underlies this association. To fill this gap in the literature, we 
devised a 9- item self- report scale to assess error sensitivity (i.e. the fear of mak-
ing mistakes) in children. The Child Error Sensitivity Index was administered to 
97 children between ages five to seven years old. The Index demonstrated good 
internal reliability, convergent validity, and related to the ERN. Further, scores on 
the Child Error Sensitivity Index mediated the relationship between the ERN and 
child anxiety symptoms.
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SINGLE- SESSION TREATMENT WITH TDCS AND COGNITIVE 
REMEDIATION TRAINING IMPROVES SYMPTOMS IN 

SCHIZOPHRENIA

Brian Coffman, Tim Murphy, Justin Leiter-Mcbeth, Natasha Torrence, Dean 
Salisbury

University of Pittsburgh School of Medicine

Descriptors: Electroencephalography, tDCS, Schizophrenia
Auditory verbal hallucinations (AVH) in schizophrenia (Sz) have been linked 

to hyper- excitability of auditory/verbal perception (in left temporoparietal junc-
tion; l- TPJ) and hypo- excitability of cognitive control which normally inhibits or 
reattributes perceptual misrepresentations (in right ventrolateral prefrontal cor-
tex; r- VLPFC). We examined the effectiveness of a single- session of Cognitive 
Remediation Training (CRT) plus tDCS applied to r- VLPFC and l- TPJ for en-
hancement of cognitive control and reduction of AVH. Participants were 12 Sz 
with persistent daily AVH. tDCS (2mA, n=7) or sham (0.1mA, n=5) was deliv-
ered during CRT. We assessed AVH at baseline and 1- week later. Participants 
also completed the AX- CPT during electroencephalography (EEG) at baseline 
and immediately after CRT+tDCS. We analyzed beta- band event- related desyn-
chronization (ERD) during the cue evaluation period (200- 400ms after cue onset), 
which has been linked to cognitive control of attention. AVH was reduced by 
CRT+tDCS (36% reduction) compared to CRT+sham (18% reduction; d=0.82). 
In the AX- CPT, RT improvement was greater for CRT+tDCS (ΔRT=73ms) than 
CRT+sham (ΔRT=21ms; d=0.80). Beta ERD was increased more for CRT+tDCS 
(ΔERD=0.49µV2) than CRT+sham (ΔERD=0.00µV2; d=0.89). Accuracy did not 
change for either group. These preliminary results suggest that a single session of 
CRT+tDCS may reduce AVH severity and enhance cognitive control in treatment- 
refractory schizophrenia patients. These findings could lead to a new adjunct 
treatment for cognition and auditory verbal hallucinations in schizophrenia.
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RELATIONSHIP BETWEEN DURATION MISMATCH 
NEGATIVITY AND GRAY MATTER IN AUDITORY CORTEX 

AND DORSOLATERAL PREFRONTAL CORTEX IN FIRST 
EPISODE SCHIZOPHRENIA- SPECTRUM

Mark Curtis1, Tim Murphy2, Justin Leiter2, Brian Coffman1, Dean Salisbury1

1University of Pittsburgh, 2Clinical Neurophysiology Research Laboratory

Descriptors: MMN, Schizophrenia, Gray Matter
Although duration- deviant and pitch- deviant mismatch negativities (dMMN, 

pMMN) are not reduced in individuals with first- episode schizophrenia (FESz), 
pMMN has a pathological association with left Heschl’s gyrus volume in FESz. 
To investigate the relationship between dMMN and pathology in FESz, we ex-
amined dMMN associations with gray matter in cortical areas shown to contain 
MMN generators: Heschl’s gyrus (BA 41), planum temporale (BA 42), and dlPFC 
(BA 46). dMMN was measured at Fz from 33 FESz and 32 matched healthy con-
trols (HC). In addition, T1- weighted MRI scans were acquired, and cortical thick-
ness and volume (ICC corrected) were estimated for Brodmann areas 41, 42, and 
46 using Freesurfer. HC and FESz did not significantly differ in dMMN amplitude 
(p>.05). There was a significant group effect for area 46 thickness, such that HC 
had greater thickness than FESz (p<.05). There were no significant differences 
in areas 41 or 42. Greater dMMN amplitude was significantly associated with 
greater left hemisphere area 42 gray matter volume in FESz (r=- .48), but not in 
HC (p>.1). In contrast, greater right hemisphere area 46 thickness was associated 
with a larger dMMN in HC (r =- .47) but not in FESz (p>.1). dMMN is associated 
with left auditory cortex in FESz but not HC. Conversely, dMMN is associated 
with dlPFC in HC, consistent with fMRI studies. Combined with the reduction of 
dlPFC thickness in FESz, it is speculated that healthy controls make greater use of 
prefrontal regions to generate dMMN, while FESz, with reduced dlPFC thickness, 
rely more on primary sensory cortex.

Funding: RO1 MH94328, P50 MH103204, and 5T32 NS007433- 20
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DISSOCIATING FEEDBACK AND ERROR PROCESSING IN 
AUTISM SPECTRUM DISORDERS

Alex Muir, Kaylie Carbine, Ariana Muncy, Ann Clawson, Brady Anderson, 
Michael Larson, Mikle South

Brigham Young University

Descriptors: Autism Spectrum Disorder, Event-related Potential, Performance 
Monitoring

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder which 
often shows impaired internal performance monitoring, with intact concrete feed-
back processing. We dissociated error and feedback processing in young adults 
with ASD (age = 22.6, SD = 4.6) and matched psychiatrically- healthy controls 
(age=22.3, SD=5.6) in the same task using the error- related negativity (ERN) and 
the feedback negativity (FN) components of the event- related potential (ERP). 
A letter- flanker task with a randomized response time window and positive and 
negative performance feedback was employed to create both internal (response 
related) and external (feedback related) indicators of incorrect responses. For the 
ERN, there was a significant main effect of error type, F(1,45)=2.42, p=0.13. 
However, there was no main effect of group, F(2,90)=4.31, p=0.02, and no in-
teraction between group and error type, F(2,90)=1.69, p=0.19). For the FN, 
there was a significant main effect of group, F(1,45)- 5.27, p=0.03), and error 
type, F(2,90)=20.21, p<0.001. However, there was no significant interaction, 
F(2,90)=1.14, p=.03. Further, the task did not replicate previous studies and fully 
dissociate neural reflections of error and feedback processes. Longitudinal fol-
low- up studies on ASD- related development may clarify differences in internal 
and external performance monitoring.

Poster 1- 069

IMPLICIT AND EXPLICIT MOTIVATIONAL RESPONSES 
TO HIGH-  AND LOW- CALORIE FOOD IN WOMEN WITH 

DISORDERED EATING

Sarah Racine1, Léah Suissa-Rocheleau1, Stephen Benning2

1McGill University, 2University of Nevada,  Las Vegas

Descriptors: Eating Disorders, Startle Blink Reflex, Postauricular Refllex
Eating disorders and their component symptoms have been associated with 

altered implicit and explicit motivational responding to high- calorie food. This 
includes increased startle blink and postauricular reflex reactivity as well as both 
increased and decreased valence, arousal, and craving ratings. No study has exam-
ined reflexive responding to low- calorie food in individuals with disordered eat-
ing. The current study compared motivational responding to high-  and low- calorie 
food images, assessed both implicitly via the startle blink and postauricular re-
flexes and explicitly via Self- Assessment Manikin (SAM) ratings. Participants 
were 75 women recruited based on the presence or absence of binge eating and 
restrictive eating. High- calorie (i.e., sweet and savoury food) and low- calorie 
(i.e., fruits, vegetables) images were primarily selected from the Open Library 
of Affective Foods designed for use with the IAPS and SAM. Startle blink re-
flexes during both high-  and low- calorie food images were significantly lower 
than during neutral images, whereas only high- calorie food images were associ-
ated with greater postauricular reflex reactivity than neutral images. Craving and 
arousal ratings were significantly greater for high- calorie than low- calorie food, 
while valence ratings were similar for both types of food. Neither binge eating nor 
restrictive eating moderated these associations. Additional research with patients 
with eating disorders and healthy controls can add to our understanding of phys-
iological and self- reported motivational reactions to high-  and low- calorie food.
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EFFECT OF LITHIUM ON EMOTIONAL PROCESSING IN 
BIPOLAR DISORDER WITH AND WITHOUT PSYCHOSIS: 

FINDINGS FROM THE PSYCHOSIS AND AFFECTIVE 
RESEARCH DOMAINS AND INTERMEDIATE PHENOTYPES 

CONSORTIUM (PARDIP)

Rebekah Trotti1, David Parker1, Dean Sabatinelli1, Carol Tamminga2, Elliot 
Gershon3, Sarah Keedy3, John Sweeney2, Matcheri Keshavan4, Godfrey 

Pearlson5, Jennifer McDowell1, Brett Clementz1

1University of Georgia, 2University of Texas Southwestern Medical Center, 
3University of Chicago, 4Harvard Medical School, 5Yale School of Medicine

Descriptors: Bipolar I Disorder, Psychosis, Emotional Processing
Lithium (Li) is often prescribed as a mood stabilizing treatment in bipolar I 

disorder with (BDP) and without psychotic features (BDNP). Some studies report 
modulation of EEG measures by Li, but none to date assess differences between 
BDP and BDNP. This study examines differential effects of Li in BDP and BDNP 
during emotional scene perception. 374 participants (HC=182, BDP (- Li)=86, 
BDP (+Li)=33, BDNP (- Li)=57, BDNP (+Li)=16) from the 3- site PARDIP con-
sortium viewed neutral, pleasant, and unpleasant images from the IAPS while 
EEG data were recorded. Using spatial PCA, two components reduced 64- sensor 
data to one waveform per component. Mixed- design ANOVAs yielded six spatio-
temporal components: two time bins were identified at component 1 (EPN, P300) 
and four at component 2 (EPN, P300, LPPa, LPPb). ANOVAs and t- tests were 
calculated as appropriate. There was a significant main effect of group for both 
time bins at spatial component 1 (p=.006, p=.035), with a significant difference 
between BDP (- Li) and (+Li), but not between BDNP (- Li) and (+Li). There were 
significant group by stimulus interactions for all time bins at spatial component 2 
(all p < .05), with responses to emotional stimuli showing significant differences 
between BDP (+Li) and (- Li), but not between BDNP (+Li) and (- Li). Individuals 
with BDP (+Li) display less emotional modulation of the event- related potential 
than healthy controls, BDNP, and BDP (- Li). Results indicate Li differentially 
impacts neural emotional processing in BDP and BDNP, suggesting a unique ef-
fect of Li on BDP.

Funding: Multiple RO1s: MH096913, MH096957, MH096900, MH096942, 
MH077851, MH077945, MH103368, MH078113, MH103366
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THE EFFECT OF SOCIAL ANXIETY ON 
PSYCHOPHYSIOLOGICAL RESPONSES TO SOCIAL 

JUDGMENT

Frederik van der Veen, Matthias Wieser
Erasmus University Rotterdam

Descriptors: Social Anxiety, Social Judgment, P3
Social anxiety is characterized by the persistent fear of being evaluated by 

others. Consequently, socially anxious individuals show supposedly oversensitive 
responses to negative feedback, and exhibit enhanced learning of persons asso-
ciated with negative consequences. In the current study we examined whether 
negative feedback in social situations also leads to stronger responses in healthy 
students who score high on social anxiety. Participants performed a social judg-
ment task in which they had to predict whether or not a virtual peer presented 
on a computer screen liked them. After the prediction, the actual judgment was 
shown, and behavioral, electrocortical, and cardiac responses to this judgment 
were measured. Participants scoring high on social anxiety showed a more nega-
tive expectation bias, but learned at the same rate as participants scoring low. P3 
amplitude was highest for the rewarding expected acceptance condition, but was 
not modulated by social anxiety. Cardiac deceleration was strongest for the pain-
ful unexpected rejection condition, but was also not affected by social anxiety. 
The results confirmed the differential sensitivities of various outcome measures 
to different psychological processes, but different levels of subjectively reported 
social anxiety only affected expectancy bias and did not affect the physiological 
responses.

Poster 1- 072

THE RELATIONSHIP BETWEEN RESTING EEG ALPHA 
RHYTHM AND INTERNET- USE RELATED MEASURES

Grace Wang1, Inga Griskova-Bulanova2

1Auckland University of Technology, 2Vilnius University

Descriptors: Internet Addiction, Alpha Asymmetry, EEG
This study investigated the electrophysiological activity associated with vul-

nerability of problematic Internet use in non- clinical population. The resting EEG 
spectrum of alpha (8- 13 Hz) rhythm was measured in 22 health subjects who 
have used the Internet use for recreational purpose. The vulnerability of prob-
lematic Internet use was assessed using Young’s Internet Addiction Test (IAT) 
and Assessment for Computer and Internet Addiction- Screener (AICA- S) respec-
tively. The IAT was positively correlated with alpha power obtained during eyes 
closed (EC, r=0.50, p=0.02) but not during eyes opened (EO) condition. This was 
further supported by a negative correlation (r=- 0.48, p=0.02) between IAT scores 
and alpha desynchronization (EO- EC). These relationships remained significant 
following correction for multiple comparisons. The current findings suggest that 
there are associations between neural activity and the vulnerability of problem-
atic Internet use. Understanding of the neurobiological mechanisms underlying 
problematic Internet use would contribute to improved early intervention and 
treatment.

Poster 1- 073

INCREASED NOREPINEPHRINE RELEASE INDICATED 
BY PUPIL DILATION AND P3b AMPLITUDE CAUSES TIME 
DILATION DURING PREPARATION OF DIFFICULT TASKS

Benjamin Ernst, Marco Steinhauser
Catholic University of Eichstätt- Ingolstadt

Descriptors: Time Perception, Arousal, P3b
Time appears to slow down right before we perform a difficult action, e.g., 

shooting a ball at a goal. Based on our prior research, we propose that this phe-
nomenon is caused by the phasic release of norepinephrine (NE), related to the 
motivational significance of the action and expended effort. To test this hypoth-
esis, we investigated how time estimation and two indices of phasic NE release, 
the P3b amplitude and pupil dilation, are modulated by the cued difficulty of a 
subsequent mouse- tracking task. Participants were presented a cue stimulus of 
varying duration that indicated the difficulty (easy, hard) of the immediately fol-
lowing task. In this task, participants had to move a cursor into a target area before 
a time limit was reached. Task difficulty was realized by the size of the target area 
and the presence of distractors. After this task participants were asked to estimate 
the duration of the cue stimulus relative to two previously established references. 
As expected, cues indicating a difficult task were not only perceived to be longer 
than cues indicating an easy task, they also caused a more pronounced P3b ampli-
tude and a larger pupil dilation response. We further found that the P3b amplitude 
predicted subsequent time estimates, replicating our prior results. Together, these 
results support the assumption that Ne release associated with the recruitment 
of cognitive effort causes the subjective dilation of time during preparation of a 
difficult task.
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EFFECTS OF INHIBITION OF AUDITORY CORTEX WITH CTBS 
ON THE FREQUENCY- FOLLOWING RESPONSE

Fran López-Caballero, Pablo Martin-Trias, Teresa Ribas, Natàlia Gorina-Careta, 
David Bartrés-Faz, Carles Escera

University of Barcelona

Descriptors: Frequency-following Response, Transcranial Magnetic Stimulation, 
Cortical Contribution

The Frequency- Following Response (FFR) is an evoked potential recorded 
throughout Electroencephalography (EEG) that follows the periodic characteris-
tics of a sound. FFR measures have proven to be sensitive to cognitive function, 
including language, learning and attention, as well as to several clinical condi-
tions, such as autism or dyslexia. Despite being a widely studied biosignal in audi-
tory cognitive neuroscience, the neural underpinnings of the FFR are still unclear. 
Traditionally, FFR has been associated with subcortical activity originating in the 
inferior colliculi, but recent evidence suggested a cortical contribution. Moreover, 
the cortical contribution to the FFR seems to be dependent on the frequency of the 
stimuli, being stronger with stimulus frequencies around 100 Hz. In the present 
study, we combined EEG with an inhibitory Transcranial Magnetic Stimulation 
(TMS) protocol, the continuous Theta Burst Stimulation (cTBS), to disentangle 
the cortical contribution to the FFR elicited to stimuli of high and low frequency. 
We recorded FFR to the syllable /ba/ at two fundamental frequencies (low: 113 
Hz; high: 317 Hz) in healthy participants. FFR, Long Latency Response (LLR) 
and Auditory Brainstem Response (ABR) were recorded before and after cTBS 
in the right auditory cortex. Preliminary results suggest the transient inhibition 
of the right auditory cortex modulates LLR components, while it does not affect 
ABR responses. In the FFR, cTBS seems to diminish FFR signal of 113 Hz while 
preserving that of 317 Hz.

Funding: Supported by PSI2015- 63664- P (MINECO/FEDER), SGR2017- 974 
(Generalitat de Catalunya) and ICREA Acadèmia Distinguished Professorship 
awarded to CE
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GENDER AND SEXUAL PREJUDICE AS PREDICTORS OF MFN 
RESPONSES TO GAY AND LESBIAN SEXUAL IMAGERY

Elizabeth Kiebel, Colleen O’Leary, Geoffrey Potts, Jennifer Bosson
University of South Florida

Descriptors: Medial Frontal Negativity, Sexual Prejudice, Reward
The ventral striatum (VS) plays a key role in the processing of rewarding 

stimuli, and recent fMRI evidence suggests that patterns of VS activation to sex-
ual images vary across individuals’ sexual orientation and gender. This study used 
event- related potentials (ERPs) to demonstrate that VS activity can also be used 
to index homonegative attitudes. We utilized a validated reward prediction task 
using medial frontal negativity (MFN), which indexes expected value, and is most 
negative to unexpected punishments and most positive to unexpected rewards. We 
placed same- sex and other- sex pornographic images in the outcome position of 
the passive- viewing task, and measured MFN amplitude after S2 trials. We pre-
dicted that the MFN would be most negative to punishing outcomes (i.e., symbols 
that predicted unexpected gay or lesbian photos), and that this would be moder-
ated by participants’ scores on a modern measure of sexual prejudice (the MHS; 
Morrison & Morrison, 2002). Consistent with our hypothesis, in a pilot sample 
of 29 heterosexual female and male participants, the MFN was most negative in 
response to unexpected images of gay men (for male participants) or lesbians 
(for female participants). Sexual prejudice predicted more negative- going MFN 
amplitudes to the trials for men, suggesting that the MFN can be used as a psycho-
physiological index of implicit sexual prejudice, especially for men.

Poster 1- 076

NEURAL CORRELATES OF AUDIOVISUAL INTEGRATION IN 
PRESBYCUSIS

Melissa Randazzo, Deborah Senzr
Adelphi University

Descriptors: Audiovisual Integration, Mismatch Negativity, Hearing Loss
Presbycusis is a debilitating condition that affects nearly 15% of our adult 

population, with the greatest amount of hearing loss in individuals age 60- 69. 
Aging adults rely on multisensory integration as acuity of unimodal senses de-
cline with age. Participants, adults ages 20- 85 with normal hearing (NH) and 
hard of hearing (HOH), passively viewed videos of a speaker articulating sylla-
bles under 4 modality conditions: auditory- only (AO; /ba/ standard, /ga/ deviant), 
visual only (VO; /ba/ standard, /ga/ deviant); auditory steady visual changing 
(AsVc; auditory and visual /ba/ standard, auditory /ba/ with visual /ga/ deviant), 
and auditory changing visual steady (AcVs; auditory and visual /ba/ standard, 
auditory /ga/ with visual /ba/ deviant). NH adults demonstrated expected MMN 
responses to AO and AsVc conditions but a P300 in the AcVs condition. HOH 
adults showed a large MMN in the VO condition, with P300 responses in the 
AsVc and AcVs conditions. Overall, responses to visual deviants in the AsVc and 
VO conditions were modulated by auditory threshold, with HOH adults show-
ing greater negative amplitudes to visual deviants, indicating greater reliance on 
visual input. Our novel paradigm utilizing ERPs to examine the dynamics of 
uni-  and multimodal speech processing circumvents the confounds of attention 
and memory in aging individuals by examining early, preattentional processing. 
Data collection is ongoing in order to establish a reliable paradigm for examin-
ing differential responses to modality changes in AV speech perception for aural 
rehabilitation treatment.
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A NEUROPHYSIOLOGICAL ACCOUNT OF DEATH- DENIAL

Yair Dor-Ziderman1, Antoine Lutz2, Abraham Goldstein1

1Bar- Ilan University, 2INSERM

Descriptors: Terror-management Theory, Death-Denial, Self-Image
The human mind has an automatic tendency to avoid awareness of its mortal-

ity. Despite of more than thirty years of research, mostly done within the Terror- 
Management Theory framework, it is still not known how the brain implements 
such ‘defense’ mechanisms. In the present study, we test the involvement of a self- 
specific prediction- based neural mechanism for shielding the self from existential 
threat. We measured MEG during a visual mismatch response paradigm (vMMR) 
with self or other faces as standards and morphed images (half- way between self 
and other) as deviants. Each face sequence was preceded by the presentation of 
a death-related or negative prime word. We hypothesized that a deep- rooted as-
sociation of death with the other, but not with oneself, would interfere with the 
face perception of self_death stimuli, and reduce the automatic brain response to 
the ensuing deviant stimuli. Our results confirmed that only the self_death com-
bination resulted in a null vMMR. Furthermore, we found a negative correlation 
between the self_death and other_death vMMRs, implying a functional relation-
ship between how death impacts self- image vs. other- image. These results pres-
ent, for the first time in the literature, a plausible neural mechanism of how the 
brain denies death.
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ICA SACCADE CORRECTION IN ATTENTION ERP 
EXPERIMENTS

Brandi Lee Drisdelle, Jean Colombel, Pierre Jolicoeur
University of Montreal

Descriptors: Event-related Potential, Independent Component Analysis, Saccades
In event- related potential (ERP) research, saccades and blinks can contam-

inate the EEG signals of interest. Subjects are generally required to fixate and 
not blink during experimental trials and any trials with saccades or blinks are 
excluded from subsequent analyses. For blinks, many researchers will implement 
correction methods (e.g., regression or independent component analysis (ICA)), 
however, trials with saccades are almost always rejected because attention is no 
longer considered covert but instead overt, causing a potentially significant loss 
of data. Here we assess whether ICA could be used to remove ocular artefacts due 
to saccades in an experiment with lateral stimuli in which subjects were instructed 
to maintain fixation. We were interested in the N2pc component, a lateralised, 
posterior, ERP indexing the deployment of visual spatial attention, and begin-
ning approximately 200 ms post- stimulus.  Based on a sample of 140 subjects, 
the conservative approach of rejecting subjects who moved their eyes toward the 
lateral target rejected 44 subjects, leaving 96 in the final sample. However, when 
ICA was used to correct saccades, subjects who would have been rejected showed 
similar patterns to subjects that fixated for both the overall N2pc and across ex-
perimental manipulations. These results corroborate and extend those of Drisdelle 
et al., (2017), reinforcing the notion that, under certain conditions, saccade cor-
rection using ICA is an acceptable practice even in attention studies based on 
lateralised ERPs. Implications for basic and applied research are discussed.

Poster 1- 079

THE RELIABILITY AND CONVERGENT VALIDITY OF THE P3 
COGNITIVE ERP ELICITED BY TRADITIONAL FLANKER AND 

ODDBALL PARADIGMS

Peter Ehmann, Christopher Brush, Anthony Bocchine, Brandon Alderman
Rutgers, The State University of New Jersey

Descriptors: Convergent Validity, Reliability, P3
Although the P3 is arguably the most commonly studied ERP component, its 

functional significance is still widely debated. In particular, it is important to un-
derstand if the P3 elicited across different tasks represents singular or distinct cog-
nitive processes. The aim of the present study was to determine if the P3 elicited 
by the flanker and oddball tasks is comparable and stable. 40 individuals (20.7 
+/-  1.2 yrs) completed flanker and visual oddball paradigms in counterbalanced 
order. The expected probability main effects for the flanker and oddball tasks 
emerged, both Fs > 45.4 and ps < .001, such that P3 amplitude was largest for rare 
relative to equiprobable and frequent trials. Split- half reliability metrics indicated 
that the P3 was stable across probability types during both tasks, all rs > .81, ps < 
.05, while the rare minus frequent difference waves exhibited poor reliability. The 
P3 was significantly correlated across tasks and demonstrated high validity indi-
ces for each probability, all rs > .85, ps < .05; the rare minus frequent difference 
wave also displayed an acceptable validity index, r = .69, p < .05. Notably, these 
findings revealed high overall reliability and construct validity of P3 parent wave-
forms. These findings also suggest that the rare minus frequent difference wave 
may have poor reliability, due in part to variation in task difficulty and differences 
in task engagement. This study yields valuable psychometric information regard-
ing the P3 and helps advance the fundamental understanding of its significance.

Poster 1- 080

THE ASSOCIATION OF FRONTO- PARIETAL COGNITIVE 
CONTROL AND SUSTAINED POSITIVITY AS REVEALED BY 

MULTIMODAL DATA FUSION FOR SIMULTANEOUS EEG- FMRI

Malte Gueth, Jose Carlos Garcia Alanis, Peer Herholz, Martin Peper, Jens 
Sommer

University of Marburg

Descriptors: EEG-fMRI, Multimodal Data Fusion, Proactive Control
Objective: Active maintenance of context information is a core feature of 

cognitive control. Proactive control in combination with early decision- making 
is associated with increased efforts for maintenance in the dorsolateral prefrontal 
cortex (DLPFC), since information have to be maintained. Yet, optimal perfor-
mance is often thought to be reached by automatization of behavior and by re-
ducing cognitive effort. Method: To investigate which spatio- temporal patterns in 
EEG and fMRI best represent proactive control, this study utilized simultaneous 
EEG- fMRI recordings and multimodal data fusion (joint Independent Component 
Analysis, Multiway Partial Least Squares) to join both methods. During the re-
cording participants (N=13) performed the Dot Pattern Expectancy Task (DPX). 
Results: We found significant activations in the proposed prefrontal structures, 
accompanied by late fronto- parietal positivity in the EEG. For these signals, we 
found spatio- temporal associations in multiple data fusion methods. Context 
cue information triggering early response selection and behavioral planning, en-
hanced fronto- parietal positivity was related to a decrease in voxel clusters in the 
DLPFC. Discussion: Findings suggest a correspondence between ERPs related to 
proactive control with decreased activation of the DLPFC. This result could be 
found in multiple multimodal data fusion approaches.

Poster 1- 081

THE TEST- RETEST RELIABILITY OF THE ERROR- RELATED 
NEGATIVITY (ERN) AND ERROR POSITIVITY (PE) 

AMPLITUDES IN NEUROTYPICAL CHILDREN AND ADULTS

Mei-Heng Lin, Jaclyn Stephens, William Gavin, Patricia Davies
Colorado State University

Descriptors: Test-retest Reliability, Error-related Negativity, Error Positivity
Previous studies have shown moderate test- retest reliability of the ERN am-

plitude in children, and moderate to strong reliability of the ERN and Pe ampli-
tudes in adults. However, little is known about the reliability of the Pe amplitude 
in children. Moreover, to our best knowledge, no studies have examined the 
reliability of the ERN and Pe amplitudes after adjusting the latency variability. 
Therefore, this study examined the test- retest reliability of the ERN and Pe am-
plitudes in children and adults before and after adjusting for the latency vari-
ability. One hundred eighteen children aged 8- 12 (M=10.19yrs, SD=1.47) and 
fifty- three adults (M=22.13yrs, SD=2.66) performed a speeded flanker task in 2 
sessions, 1 to 3 weeks apart. The latency variability was adjusted using an adap-
tive Woody filter. The reliability of the ERN and Pe amplitudes was moderate for 
children (rERN=.55; rPe=.62) and moderate to strong for adults (rERN=.69; rPe=.75). 
However, the latency variability adjustment did not improve the reliability of 
the ERN and Pe amplitudes for both groups, suggesting that latency variabil-
ity may not markedly contribute to variance across sessions. Additionally, the 
stimulus- locked ERPs on correct trials demonstrated strong reliability in children 
(rs=.72- .93) and adults (rs=.78- .87), ruling out the possibilities that variant atten-
tion levels on the task stimuli across sessions cause lower reliability of the ERN 
and Pe amplitudes. Future studies could explore the factors that may enhance the 
psychometric properties of the ERN and Pe amplitudes in children and adults.

Funding: NIH- NIHCD and the Department of Occupational Therapy at Colorado 
State University
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SEX DIFFERENCES IN THE INFLUENCE OF EMOTIONAL 
FACES IN SACCADIC INHIBITION: BEHAVIORAL AND fMRI 

DATA

Luis Llamas-Alonso1, Julieta Ramos-Loyo1, Fernando Barrios-Álvarez2, Andrés 
González-Garrido1

1Universidad de Guadalajara, Instituto de Neurociencias, 2UNAM-  Instituto de 
Neurobiología

Descriptors: Sex Differences, Saccade Inhibition, Emotional Faces
Men and women deploy attentional neural resources towards emotional con-

tent differently. The ability to inhibit a reflex saccade towards an affective stimu-
lus in the peripheral field and to reprogram the ocular movement to the opposite 
direction has been related to a good capacity of voluntary control and cognitive 
flexibility. The objective of the present study was to assess sex differences in 
three different moments of pro-  and anti-  saccades towards anger and happy faces 
located at the periphery: early and late preparation periods previous to the saccade 
onset and, the saccade period per se. Thirteen men and 13 women participated. An 
fMRI event related design was used and eye movements were captured with an 
eye tracker while subjects performed the task. We evaluated the BOLD activation 
signal in the oculomotor brain areas network for correct trials to anger and happy 
faces. No sex differences were observed in the accuracy or latency onset in pro or 
antisaccade trials; antisaccades showed a lower number of correct responses and 
longer latency onset than prosaccade trials. Angry faces showed higher activation 
than happy faces and control stimuli. Women showed higher activation in the oc-
ulomotor brain network than men in the late preparation and the saccade periods 
mainly to angry faces in both pro and antisaccade trials. Our results suggest a 
higher bottom-up impact of angry faces in women than in men. These results also 
suggest that emotional faces processed at the peripheral field have an impact in 
the preparation of eye movements and can affect inhibition.

Poster 1- 083

SEX IMPACTS THE RELATIONSHIP BETWEEN RESTING 
HEART RATE VARIABILITY AND SELF- REPORTED DISTRESS 

TOLERANCE: A PRELIMINARY STUDY

Sogand Abbasi, DeWayne Williams, Julian Thayer
The Ohio State University, Columbus

Descriptors: Heart Rate Variability, Distress Tolerance
Distress tolerance is defined as the capacity to experience and withstand a 

negative physiological state. Resting high frequency heart rate variability (HF- 
HRV), is defined as variability between heart beats mediated by the vagus nerve, 
and is widely accepted as an index of psychological distress. However, studies 
have not yet examined the association between resting HF- HRV and self- reported 
tolerance of psychological distress. Additionally, our group recently showed sex 
to impact the association between resting HF- HRV and other self- reported psy-
chological measures such as rumination. In this preliminary investigation, the 
relationship between resting HF- HRV and distress tolerance was examined in 
40 undergraduate participants (21 female participants); this association was also 
considered split by sex. Resting HF- HRV was measured during a 5- minute base-
line period. Distress tolerance was measured using the Distress Tolerance Scale 
(DTS), with greater scores representing higher distress tolerance. Results showed 
resting HF- HRV was not related to distress tolerance (r = .002, p=.713). When 
split by sex, men showed a positive association as we would predict (r =.568, p 
= .064), yet women showed a negative association (r = - .424, p =.033); there was 
a significant difference between the correlations (p =.008). Overall these results 
continue to highlight the importance of considering sex a factor in psychophysio-
logical research. Further implications will be discussed.
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THE POSTAURICULAR REFLEX MEASURES POSITIVE 
EMOTION, NOT (ANGRY) APPROACH

Stephen Benning, Stephany Molina
University of Nevada, Las Vegas

Descriptors: Postauricular Reflex, Shock, Anger
The potentiation of the postauricular reflex during pleasant emotional states 

may arise from input from left frontal brain regions, which suggests that this re-
flex may assess approach processing instead of positive emotion. We used a com-
petitive reaction time game (with a $5 gift card as stakes) and a picture viewing 
paradigm to determine whether the postauricular reflex measures positive emo-
tion or approach processing. In the competitive reaction time game, participants 
pressed a button as quickly as possible, with the goal being to press the button 
faster than the (ultimately computerized) opponent. After each trial, participants 
had the option of shocking their opponent, ostensibly to worsen the opponent’s 
performance. In the first half of the game, participants never received shocks 
themselves, which created a baseline for measuring emotional reactivity in the 
game. In the second half of the game, they received shocks on half the trials, 
which we expected to elicit an angry reactive aggression against the opponent. 
Consistent with this interpretation, participants shocked their opponents more in 
the reactive than the baseline block, d = 0.50, 95% CI [0.28, 0.72]. However, 
postauricular reflexes were not greater during the reactive than the baseline block, 
d = - 0.12, 95% CI [- 0.38, 0.14], indicating that it was not modulated by negative 
approach processing. In contrast, postauricular reflexes were substantially larger 
during pleasant than aversive pictures, d = 0.62, 95% CI [0.37, 0.86], demonstrat-
ing that this reflex measures positive emotion, not approach processing.

Funding: Funding for this study was provided through a Faculty Opportunity 
Award from the University of Nevada, Las Vegas.
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WALKING THE REPLICATION TALK: A REGISTERED REPORT 
ON THE MISATTRIBUTION OF EMOTIONS AND THE ERROR- 

RELATED NEGATIVITY

Nathaniel Elkins-Brown1, Blair Saunders2, Michael Inzlicht1
1University of Toronto, 2University of Dundee

Descriptors: ERN, Emotion, Replication
Recent work in affective neuroscience suggests that emotions play an instru-

mental role in error monitoring, rather than only a moderating one. However, 
high- powered replications that support this idea are lacking. Here, we attempted 
to replicate one of the first findings to provide evidence for the functional role of 
emotions in error monitoring: that a neural signal of error monitoring—the error- 
related negativity (ERN)—is reduced when participants undergo a misattribution 
of arousal procedure (Inzlicht & Al- Khindi, 2012). In this procedure, participants 
misattribute their self- related anxiety to a benign and external source, which 
ostensibly reduces its magnitude. Importantly, this reduction occurs without 
changes in behavioral performance or performance expectations. Thus, if misat-
tribution reduces the ERN, this suggests that the neural signal cannot be dissoci-
ated from negative emotions. We tested this idea with a within- subjects version of 
the original protocol and a novel “supplement test” procedure to reduce demand 
characteristics. All hypotheses, methods, and statistical analyses were preregis-
tered in Cortex through their Registered Reports article format. We found that 
while nearly all participants believed in the effects of the placebo, misattribution 
did not reduce the ERN. However, misattribution also did not reduce self- reported 
anxiety, so the relationship between anxiety and the ERN remains unclear. These 
findings will be discussed in the context of contemporary literature on emotions 
and error monitoring, and the recent “replication crisis” in psychology.

Funding: National Sciences and Engineering Research Council of Canada 
(NSERC) Social Sciences and Humanities Research Council of Canada (SSHRC)
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ASSESSING PUPIL RESPONSES WITHOUT LIGHT REFLEX 
ACTIVATION: IMPLICATIONS FOR FUTURE RESEARCH

Johannes Finke, Hartmut Schächinger
University of Trier

Descriptors: Pupillometry, Emotional Pictures, Autonomic Nervous System
Studies utilizing pupil dilation as an index of emotional picture processing 

face the problem of interference by activation of the light reflex of the pupil (due 
to sudden luminance change). While it has been shown that the amplitude of this 
reflex can be modulated both by concurrent emotional state and by stimulus- 
induced arousal, rapid constriction following picture onset might nevertheless 
obscure other modulatory effects on pupil size occurring within an overlapping 
time frame. To overcome this methodological limitation, we presented greyscale 
pictures within the central visual field only (5° horiz.), alternating with perceptu-
ally matched control slides. As expected, rapid pupil dilation without elicitation 
of the light reflex was observed. This pattern of results was replicated in three 
different studies (total N=131) with several valence categories such as erotica as 
well as neutral and negative emotional pictures. Furthermore, the design allows 
for dissociating picture- evoked pupil responses into an initial (fast) and a sec-
ond, slow component. As corroborated by intraindividual correlations with pha-
sic skin conductance responses, the slow component presumably relies on direct 
sympathic activation, whereas evidence for an association of early- onset pupil 
dilation and heart- rate acceleration suggests central parasympathetic inhibition. 
Taken together, our findings indicate that different temporal components of the 
pupil response reflect divergent underlying neural mechanisms and may be used 
to disentangle automatic from more controlled responses to emotional pictures.
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AFFECTIVE DIFFERENCES BETWEEN VIRTUAL REALITY 
AND LABORATORY CONDITIONS

Benjamin Schöne, Elise Radtke, Sophia Sylvester, Thomas Gruber
Osnabrück University

Descriptors: Virtual Reality, Emotion, Ecological Validity
The term ecological validity refers to the idea that the setting of the conducted 

study must approximate real- world conditions. Increasing the ecological validity of a 
study inevitably leads to a decreased experimental control. Virtual reality (VR) might 
serve as a solution to this problem as it allows to submerge into real- life experiences 
under controlled laboratory conditions. Affective science might benefit from these 
methodological advances as previous studies have shown, that the feeling of pres-
ence in a scene markedly enhances emotional reactions. This raises the questions if 
results gained by conventional 2D paradigms can be applied to the real world. We 
studied affective responses by means of a video paradigm. Participants were either 
confronted with a conventional 2D-  or an immersive 3D360°- VR video, filmed with 
a stereoscopic resolution of 4k at 60fps. Our material covered a wide range of affect 
eliciting scenarios, such as an emergency room, landscapes or encounters with ani-
mals.  Preliminary results show that self- reported affect, as well as heart rate, varied 
as a function of immersion. Experiencing an immersive situation in virtual reality, 
creates a reality- like feeling of presences. This lack of distance, normally maintained 
under laboratory conditions, leads to the deployment of real- life affect generation of 
emotion regulation strategies. Altogether, our study indicates that results on affect 
and emotion regulation using picture or video paradigms might not generalized to 
real- world emotive functioning, challenging the premises of psychological research.
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TRANSCUTANEOUS VAGUS NERVE STIMULATION: THE 
EFFECT OF DIFFERENT STIMULUS INTENSITIES ON 

CARDIAC VAGAL ACTIVITY

Uirassu Borges1, Sylvain Laborde1, Markus Raab1,2

1German Sport University, 2London South Bank University

Descriptors: Transcutaneous Vagus Nerve Stimulation, Heart Rate Variability, 
Stimulation Parameters

Transcutaneous Vagus Nerve Stimulation (tVNS) is a technology used to 
electrically and non- invasively modulate vagal activity. Although this stimulation 
method has recently been receiving increasing attention, the lack of knowledge 

about optimal stimulation parameters may represent an important limitation of 
this method. The present study focuses on different methods used in the tVNS 
literature for setting the stimulation amplitude to be used in studies and aims at 
identifying stimulation parameters for an optimal cardiac vagal activation. We 
were interested in the effect of tVNS both on a physiological level using vagally 
mediated heart rate variability (HRV) indicators and in the subjective stimulation 
perception. Three experiments (within- subject designs, about 60 healthy partici-
pants each) have been carried out. In Experient 1, we compared set stimulation in-
tensities in different amplitudes. In Experiment 2, we compared the set stimulation 
method with the free stimulation method, in which the participants were instructed 
to freely choose a comfortable intensity. Experiment 3 compared both methods 
with their respective sham stimulations. In Experiment 1, we found an increase in 
HRV during stimulation, without any difference regarding stimulation condition. 
However, 1.5 mA was perceived as unpleasantness. In Experiment 2, we found a 
similar result for HRV by comparing both stimulation methods, but the set method 
was rated as less unpleasant. Further results will be presented as well as discussed.
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THE IMPACT OF METHODOLOGICAL CHOICES ON 
INDIVIDUAL DIFFERENCES IN THE ERN

Russell Mach1, Alexandria Meyer1, Julia Klawohn1, Anna Weinberg2, Greg 
Hajcak1

1Florida State University, 2McGill University

Descriptors: Anxiety, ERN
Event- related potential (ERP) researchers make a number of methodological 

choices during data analyses. In the current paper, we examine these choices from 
the perspective of individual differences research on the error- related negativity 
(ERN). We focus on both the reference scheme (i.e., average, mastoid, ‘reference 
free’ or current source density), ocular correction method (i.e., regression- based 
vs ICA), and choice of baseline—as well as choices that are made in terms of 
scoring the ERN (i.e., area versus area around peak, at a single electrode versus 
a group of sites). We present data on the ERN in relation to anxiety from two 
existing samples – one in anxious 5- 6 year- old children and the other in adults 
with diagnosed GAD. We will discuss the impact of each choice on internal con-
sistency and between- subject effect sizes.
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ETHNIC DIFFERENCES IN CARDIAC AUTONOMIC ACTIVITY: 
A FOCUS ON IMPEDANCE CARDIOGRAPHY

DeWayne Williams1, LaBarron Hill2, Julian Koenig3, Julian Thayer1

1The Ohio State University, 2Duke University Medical Center, 3Heidelberg 
University

Descriptors: Psychophysiology, Ethnicity, Health Disparities
Research suggests African Americans (AAs) have both greater resting sym-

pathetic (SNS) activity (e.g., greater blood pressure) and greater resting parasym-
pathetic (PNS) activity (e.g., greater resting high- frequency heart rate variability 
|HF- HRV) compared to European Americans (EAs). This counterintuitive pattern 
of results has been termed the cardiovascular conundrum. The present study further 
investigated the cardiovascular conundrum using impedance cardiography measures 
such as left ventricular ejection time (LVET) and pre- ejection period (PEP). In 469 
undergraduate students (369 EAs, 100 AAs), a 5- minute rest period was used to as-
sess baseline HF- HRV, PEP, and LVET. Cardiac autonomic regulation (CAR; co- 
activation/inhibition of PNS and SNS) was also calculated. Impedance cardiography 
data was available for a subset of our sample (113 EAs, 32 AAs). Results showed that 
in the full sample, AAs had higher resting HF- HRV in comparison to EAs (t(465) = 
- 2.40, p = .017). AAs had shorter LVETs (t(143) = 3.75, p < .001) and PEPs (t(143) = 
2.67, p = .008) compared to EAs. AAs also showed greater CAR (t(143) = - 2.73, p = 
.007) compared to EAs. The present investigation is the first to evaluate ethnic differ-
ences in HF- HRV and impedance cardiography. Results provide support for the car-
diovascular conundrum, showing greater PNS activity (i.e., HF- HRV) and greater 
SNS activity (i.e., quicker LVETs and PEPs) in AAs compared to EAs. Additionally, 
greater CAR reflects greater co- activation of the PNS and SNS in AAs compared to 
EAs. Implications for health disparities will be discussed.
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RETHINKING DEVELOPMENTAL DIFFERENCES IN THE 
REWARD- RELATED POSITIVITY

Kreshnik Burani1, Brady Nelson2, Greg Hajcak1

1Florida State University, 2Stony Brook University

Descriptors: Reward-related Positivity, Development, Adolescents
Developmental research on the Reward- related Positivity (RewP) has pro-

duced mixed findings, with some, but not all, studies reporting a potentiated 
RewP during adolescence. The mixed results may reflect methodological differ-
ences in how the RewP is scored. The current study examined developmental 
effects on the RewP in a large and longitudinal sample of 317 adolescent females 
between the ages of 8 to 14 who were assessed at two time points, separated 
by two years. To elicit the RewP, subjects completed a simple monetary reward 
(i.e., Doors) task. The RewP was measured as the ERP difference between gain 
and loss trials. The current study utilized two scoring approaches: first, the mean 
amplitude of the RewP was measured between 250- 350 ms following feedback; 
second, to account for between- subject latency jitter, the 100 ms area around the 
peak of the difference (AAPD) waveform was calculated. Cross- sectional correla-
tions at baseline revealed small but significant relationship between the RewP and 
age, such that the RewP was larger for older subjects. However, the strength of 
the relationship depended on the scoring approach—the correlation with age was 
larger using mean amplitude compared to AAPD. At time 2, cross sectional cor-
relations revealed no age- related effects. Longitudinal analyses revealed a signifi-
cant increase in the RewP, but only using mean amplitude. Collectively, the results 
suggest that developmental increases in the RewP may reflect between- subject 
latency jitter that is eliminated when AAPD measures are utilized.
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SHIELDING CHIPS REDUCE EFFECTS OF ELECTROMAGNETIC 
FIELD EXPOSURE ON EEG BRAIN ACTIVITY IN THE CAR

Diana Henz
University of Mainz

Descriptors: Electromagnetic Fields, Car Driving, Electromagnetic Shielding 
Chips

Several studies have demonstrated negative effects of electromagnetic field 
(EMF) exposure on EEG brain activity and cognitive performance. We inves-
tigated whether EMF shielding chips that are applied in the car reduce effects 
of EMF exposure in the car on brain activity, heart rate variability (HRV), and 
electromyographic (EMG) activity. Participants were tested either in a control 
car or in a car that was prepared with EMF shielding chips. Measurements were 
taken in both car conditions under different EMF exposures (engine, air condi-
tion, bluetooth mobile call, WiFi). Spontaneous EEG brain activity was recorded 
by high- density EEG from 128 electrodes before, during, and after each exper-
imental condition. EMF emission was recorded continuously during all EEG 
measurements. Participants reported significantly more discomfort (nervous-
ness, headache) with increased EMF emission. Results showed increased beta 
and gamma activity in frontal and temporal regions under EMF exposure with 
most increases in the bluetooth mobile call and WiFi condition in the control 
car compared to the prepared car. Data of source localization showed that brain 
activity was not superficial but involved large portions of the frontal and tempo-
ral lobes. Heart rate variability (LF/HF ratio) decreased, EMG activity increased 
with higher EMF emission. Results indicate that EMFs induced physiological 
changes that have adverse effects on the psychophysiological state, attentional 
performance, and metabolism of the brain during car driving. Application of EMF 
shielding chips help to reduce these effects.
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EFFECTS OF UNILATERAL DYNAMIC HAND GRIP ON 
BRAIN OSCILLATORY ACTIVITY IN RANGE OF 8- 12 HZ: A 

REPLICATION STUDY

Arash Mirifar1, Fernando Villasana2, Felix Ehrlenspiel1, Jürgen Beckmann1

1Technische Universität München, 2University Hospital Ludwig Maximilians 
Universität- München

Descriptors: Embodiment Intervention, Body and Mind Intervention
Previous studies have linked hand muscle contractions with changes in hemi-

spheric asymmetric activity within the 8- 12Hz range. However, debate continues 
regarding the state of asymmetry induced after unilateral contractions. We exam-
ined the potential effects of unilateral hand contractions on oscillatory brain activ-
ity during and after hand execution. Participants (N=22 right- handed, 17 female) 
with a mean age of 25 years were recruited. The study adopted a within- subjects 
design which consisted of a pre-  and post- test (2 min rest condition; eyes open) 
and intervention (hand contraction; at the participants own pace, at an approxi-
mate rate of two times a second, for 45 seconds, while keeping the other hand on 
their matching thigh with the palm facing down) for each hand. The result during 
contractions showed a significant bilateral decrease in alpha amplitudes (8- 12 Hz) 
for both hands in and around sensory- motor regions. Following contractions, an 
increase in alpha amplitudes above baseline was observed over the whole scalp, 
greater after left-  than right- hand squeezing. These findings replicate our earlier 
study and are at odds with previous reports which suggested greater relative ac-
tivation in electrodes contralateral to the active hand. The currently observed in-
crease in alpha amplitude can be used to develop targeted interventions aimed 
modifying behavioral outcomes which are affected by alpha activity.
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LATENT CLASS GROWTH ANALYSIS, ELECTROMYOGRAPHY, 
AND HETEROGENEITY IN FEAR LEARNING: 

METHODOLOGICAL CONSIDERATIONS AND THEORETICAL 
IMPLICATIONS

Michael Lewis, Russell Jones, Alisa Huskey, Maia Reyes, Cassie Van Orden, 
Bruce Friedman

Virginia Polytechnic and State University

Descriptors: Learning, Electromyography, Methodology
Most fear learning studies use central tendency statistics. Thus, individual 

differences in fear learning within heterogeneous populations are understud-
ied. Growth Mixture Modeling (GMM) methods such as Latent Class Growth 
Analysis (LCGA) are uniquely suited for examining these individual differences, 
but only one extant study has utilized GMM to examine fear learning in humans. 
The present study employed LCGA to examine heterogeneity in trajectories of 
fear acquisition and extinction in a sample of undergraduates (n = 67). Fear was 
indexed via fear potentiated startle (FPS); FPS was indexed using electromyogra-
phy (EMG) to capture reflexive eyeblinks. This study used a discriminant learning 
paradigm to examine conditioning in response to a CS+ and a CS- . Model fit 
indices indicate that 12.4% of the sample acquired fear to the CS+, evidenced 
by increasing FPS during acquisition (slope = 5.96, p < .001), but 87.6% of the 
sample did not (slope = - .08; p = .183). The acquiring group evidenced decreasing 
FPS during extinction, but this was not significant at the p = .05 level (slope = 
- .43; p = .22). A one class solution best fit the data for the CS- , indicating homo-
geneity in FPS to the CS-  with no acquiring group (slope = .015; p= .98). Overall, 
results suggest that LCGA may be a promising methodology for examining het-
erogeneity in fear acquisition, though large samples may be needed to capture 
differences in extinction, due to the small percentage of participants acquiring the 
fear. Methodological considerations and theoretical implications are discussed.
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META- ANALYSIS OF THE RELATIONSHIP BETWEEN 
FRONTAL EEG ASYMMETRY AND APPROACH/AVOIDANCE 

MOTIVATION
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Descriptors: Meta-analysis, Frontal EEG Asymmetry, Approach/Avoidance 
Motivation

Decades of research have suggested a relationship between asymmetrical 
neural activity in the frontal cortex, namely frontal EEG asymmetry, and motiva-
tions related to approach and avoidance. Specifically, approach motivation (e.g., 
behavioral activation, positive affect, anger) has been linked to relative left fron-
tal activity and avoidance motivation (e.g., behavioral inhibition, negative affect, 
fear) has been linked to relative right frontal activity. One of the primary ways 
this relationship has been tested is in a resting baseline session, wherein EEG 
activity is thought to reflect trait- like dispositions. However, some studies have 
observed null effects. The current study is a meta- analysis of the available pub-
lished and unpublished literature on the relationship between resting frontal EEG 
asymmetry and trait measures related to approach and avoidance. Trait measures 
were broadly defined to encompass affective (e.g., PANAS), motivational (e.g., 
BIS/BAS), and personality (e.g., extraversion, neuroticism) dimensions. After ob-
taining a final sample of effects from an exhaustive search of relevant databases 
and unpublished studies, we estimated the magnitude of the relationship between 
frontal EEG asymmetry and approach and avoidance measures separately, and 
assessed moderation of the effect by other variables (e.g., gender, EEG reference).
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PSYCHOPHYSIOLOGY OF DISORDERS OF CONSCIOUSNESS: 
A SYSTEMATIC ANALYSIS OF DATA QUALITY

Boris Kotchoubey1, Yuri Pavlov2

1University of Tübingen, 2Ural Federal University

Descriptors: Disorders of Consciousness (DoC), Systematic Review, Data Quality
During the last two decades, various psychophysiological techniques have in-

creasingly been used to complement and improve clinical diagnosis and prognosis 
of severe Disorders of Consciousness (DoC). In addition to the applied aims, the 
application of psychophysiological methods in DoC was motivated by the hope to 
find reliable neurophysiological markers of consciousness using its disorders as 
pathological models. We performed a systematic analysis of two groups of data: 
(i) ERPs in DoC, (ii) psychophysiological predictors of regaining consciousness 
in DoC patients. The former analysis involved 61 records including 112 data sets, 
and the latter, 58 records including 367 data sets. Taken together, the two anal-
yses indicate that: (1) most studies are severely underpowered, i.e., they could 
find an expected effect only by chance or due to a bias; (2) there are strong and 
highly significant negative correlations between the effect size and its reliability, 
indicating a publication bias toward positive findings; (3) the presentation of the 
data is frequently far below the existent standards (e.g., there is no flow charts 
demonstrating how patients were selected; regaining of consciousness in prognos-
tic studies was assessed without blinding about psychophysiological predictors; 
etc.); (4) less than a third of publications explicitly report lacking effects; (5) there 
was no correlation between the quality of a study and the rank of the publishing 
journal. To sum up, the found biases can lead to numerous false positive results 
and should be taken into account in a meta- analysis.

Funding: Deutsche Forschungsgemeinschaft (DFG)
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QUANTIFYING SELECTIVE REPORTING AND EVIDENTIARY 
VALUE IN CURRENT AND PAST PSYCHOPHYSIOLOGICAL 

RESEARCH: A P- CURVE ANALYSIS

Kaylie Carbine, Hannah Lindsey, Rebekah Rodeback, Michael Larson
Brigham Young University

Descriptors: P-curve, Selective Reporting, Evidentiary Value
Questionable research practices may be decreasing the evidentiary value of 

psychological research (i.e., reported results are not due to a true underlying ef-
fect). Selective reporting, such as only reporting significant analyses that support 
hypotheses, is a questionable research practice that may contribute to a lack of 
evidentiary value. Due to the methodological complexity and high number of 
analysis decision points, psychophysiological research may be subject to selective 
reporting. Utilizing p- curve analyses, we quantified the level of selective report-
ing and evidentiary value in current and past psychophysiological research. P- 
values were extracted from articles in the most recent (as of January 2018) issues 
of Psychophysiology, International Journal of Psychophysiology, and Journal of 
Psychophysiology, and their 10- year previous counterparts. P- curves were con-
ducted for all articles (n=46), current (n=21) and past (n=25) articles, articles 
split by journal, and a subset of cognitive electrophysiological articles (n=32). 
For all articles, present and past articles, and cognitive electrophysiology articles, 
evidentiary value was present (ps < .0002; power > 80%), indicating significant 
results were due to a true underlying effect and results were not selectively re-
ported. When split by journal, only the lowest 5- year impact factor journal did not 
have support for evidentiary value (ps > .08; power = 29%), suggesting a possible 
impact factor effect. Results suggest psychophysiological research is reporting 
results with evidentiary value and low in selective reporting.
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A MULTI- SITE INVESTIGATION OF THE REPRODUCIBILITY 
OF TDCS

Chelsea Carter, Jaclyn Farrens, Emily Kappenman
San Diego State University

Descriptors: Transcranial Direct Current Stimulation, Reproducibility
Transcranial direct current stimulation (tDCS) is a noninvasive neurostimula-

tion technique that has become popular in recent years as a treatment approach in 
clinical disorders and as a tool for investigating the mechanisms of human brain 
function. However, to date there has been no wide scale attempt to investigate 
the reproducibility of tDCS, and questions have been raised about the robustness 
of previous findings. To address this, we are performing a multi- site replication 
study. Specifically, we are replicating two published tDCS findings each at three 
separate testing sites in labs with existing expertise in tDCS. The first experiment 
attempts to replicate an improvement in implicit sequence learning when con-
current anodal tDCS is applied over the primary motor cortex, when compared 
with sham stimulation (Nitsche et al., 2003). The second experiment attempts to 
reproduce an increased ability to detect concealed threat objects in participants 
who receive concurrent anodal stimulation over the frontal cortex compared with 
participants who received sham stimulation (Coffman et al., 2012). All protocols, 
data, and analyses will be made freely available on the Open Science Framework, 
and the methods and analysis plans will be pre- registered in Brain Stimulation. 
We will describe the study design and methods and present preliminary data from 
the multi- site replication attempt. This study will improve our understanding of 
the reproducibility of tDCS and will provide freely available protocols and mate-
rials for other researchers to use as a starting point for learning tDCS.
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ASSESSMENT OF PULSE WAVE VELOCITY: COMPARISON 
OF A NON- INVASIVE OPTICAL METHOD TO A STANDARD 

COMMERCIAL DEVICE (THE COMPLIOR SP)

Kristin Horsley, Manlu Liu, Blaine Ditto
McGill University

Descriptors: Pulse Wave Velocity, Arterial Stiffness, Cardiovascular Disease
Background: Pulse wave velocity (PWV) is a key non- invasive index of ar-

terial stiffness, a subclinical marker of cardiovascular disease (CVD). Although 
PWV has prognostic value for future CVD outcomes, it is also used to examine 
physiological pathways through which psychological and behavioral factors in-
fluence early CVD processes. Several commercial devices have been developed 
to assess PWV, but they are costly and operator dependent. Non- contact, optical 
devices have been proposed as an alternative, low- cost method, but whether they 
correlate with measures obtained by commercial devices is not clear. Aim: To 
compare PWV values obtained using an optical method from to those obtained 
using a standard commercial device. Methods: Participants were a convenience 
sample of 35 young adult women aged 20- 35. Carotid- femoral (cfPWV) and 
carotid- posterior- tibial (ctPWV) PWV were assessed using: (1) the Complior SP 
(Alam Medical, France) which employs mechano- transducers held on the skin, 
and (2) the Biopac data acquisition system (AcqKnowledge; Biopac Systems, 
Goleta, CA) using photoplethysmography transducers secured on the skin. 
Results: Measures of cfPWV and ctPWV were significantly correlated when as-
sessed with the same device. Biopac assessed ctPWV was significantly correlated 
with both cfPWV and cdPWV assessed with the Complior, but cfPWV was not 
associated with either measure. Conclusion: In a young adult sample, ctPWV val-
ues derived from a low- cost optical method were correlated with those obtained 
from a commercial device. A more comprehensive validation study is warranted.

Funding: Fonds de recherche du Québec – Santé (FRQS)
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A SYSTEMATIC INVESTIGATION COMPARING THE EFFECTS 
OF METHODOLOGICAL APPROACHES ON THE ERROR- 
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Descriptors: Methodology, Error-related Negativity, Electroencephalography
The error- related negativity (ERN) is a neural measure of error processing 

that has increasingly been used in individual difference research that seeks to 
signal the presence or predict the onset of psychopathology. However, substantial 
methodological variation exists across studies. These methodological differences 
influence the psychometric properties of the ERN, its magnitude, and its associ-
ation with individual difference measures – issues which have implications for 
the robustness and reliability of observed effects. The goal of the present study 
was to systematically compare multiple common methodological approaches to 
measuring and scoring the ERN and to examine their effects on the component. 
To that end, we measured the ERN using the Flanker task in 250 young adults and 
compared means and reliabilities across different reference schemes (i.e., mas-
toid vs. average), baselines (i.e., - 100 to 0, - 200 to 0, - 300 to - 100, - 400 to - 200, 
and - 500 to - 300 ms), and scoring methods (e.g., at a single- electrode vs. pooled 
electrode sites; area measures vs. peak vs. area around peak; subtraction- based 
measures vs. residuals). This poster will present these results as well as evidence 
of how these methodological choices influence associations with behavioural 
measures and gender. Our findings will provide methods- focused guidelines and 
recommendations for future research to improve the robustness and rigor of ERN 
measurement.
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TRAIT ANXIETY
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Descriptors: Interoception, Anxiety, Cardiovascular
Cardioception, the sense of one’s own cardiac activity, is often studied in 

relation to anxiety. Findings frequently diverge due to lack of appreciation for its 
facets: Sensibility (IS)-  subjective assessment and Accuracy (IAC)-  task perfor-
mance. Cardiovascular contributions to cardioception are also unclear. 25 subjects 
(Mean age=19.0; SD=.93; 15 females) completed heartbeat tracking tasks (HTT) 
and a speech preparation (SP) task during acquisition of heart rate (HR) and high- 
frequency heart rate variability (HF- HRV). Self- report included the State Trait 
Anxiety Inventory, Multidimensional Assessment of Interoceptive Awareness 
(MAIA), and HTT performance confidence. To assess associations between IAC 
and IS, HR, HRV, and trait anxiety (TA), partial correlations were calculated. 
Results showed no significant correlations between IAC and confidence during 
rest (p=.88) nor during SP (p=.95). A positive association between baseline HF- 
HRV and IAC during SP was found (r=.42, p=.04), with no relationship at rest 
(p=.52). HR and IAC were negatively correlated during HTTs at rest and during 
SP (r= - .42, p=.04; r=- .45, p=.03, respectively). No significant correlation be-
tween TA and the MAIA Noticing subscale was found (p=.55), but TA negatively 
correlated with confidence during rest and SP (r=- .54, p=.01; r=- .46, p=.03). 
Results suggest distinct cardioceptive dimensions, distinctions among IS mea-
sures, and a positive link between resting vagal activity and IAC. Additionally, in-
creased HR may not always facilitate IAC. Results bear meaningful implications 
for interoceptive research.
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MODELING CARDIORESPIRATORY COUPLING IN THE 
BAROREFLEX: IMPLICATIONS FOR PSYCHOPHYSIOLOGY

Justin Brooks1, Joshua Crone1, Theresa Sheets2, Derek Spangler1

1U.S. Army Research Laboratory, 2UMBC

Descriptors: Cardiorespiratory, Baroreflex, Heart Rate Variability
Autonomic nervous system (ANS) activity has multiple roles in supporting 

physiologic function and has been implicated in numerous studies as a critical 
component of psychological states such as stress. The sympathetic and para-
sympathetic nervous systems have effects across several physiological systems 
including cardiac, gastrointestinal, respiratory, among others underlying their 
importance for psychophysiological research. Dynamically coordinated activity 
across these physiologic systems as orchestrated by the ANS has been related 
to various psychological states, however a mechanistic model that demonstrates 
these dynamics is lacking. Such a model is needed to understand causal relation-
ships between the ANS, observable physiologic measures, and changes in psycho-
logical state. We build upon an existing model of the baroreflex comprised of a set 
of couple delay differential equations that responds to changes in blood pressure 
by titrating cardiac output and vascular resistance via sympathetic and parasym-
pathetic activity. Specifically, we incorporate a respiratory oscillator that modu-
lates parasympathetic activity and introduces cardiorespiratory coupling into the 
model. In our first analysis we demonstrate that our model is able to recapitulate 
empirical results from physiologic experiments. In our second analysis, we pres-
ent dynamic correlations in the cardiorespiratory circuit which are related to reac-
tion times under varying levels of stress.  Collectively, our model and preliminary 
results may have implications for estimating psychological state with physiology.

Funding: HRCM1
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HIERARCHICAL GEODESIC REGRESSION: TIME- RESOLVED 
FUNCTIONAL CONNECTIVITY IN SINGLE- TRIAL EEG 

TIMESERIES

Kyle Curham, John Allen
University of Arizona

Descriptors: Dynamic, Functional Connectivity, Manifold
Functional connectivity (FC) is typically non- stationary, both during event- related 

experiments, and as an itinerant feature of resting- state fluctuations. If we falsely as-
sume neuroimaging timeseries are stationary, the resulting measures may not accu-
rately represent any of the configurations that transiently occur. Geodesic regression 
(GR) is a new approach to describe FC dynamics. Consider the space of all covariance 
matrices with real and positive eigenvalues. Coordinates on this manifold represent the 
sufficient statistics, e.g.; the variances and covariances between EEG channels. Thus, 
FC dynamics are described by coordinate transformations on the manifold. GR gener-
alizes linear regression by fitting parametric curves that minimize the sum of squared 
geodesic distances between predicted and observed FC patterns, i.e.; points on the 
manifold. In a repeated measures design, hierarchical GR nests trials within subject, 
and subjects within group to generate trial-  and subject-  specific curves. Moreover, 
GR outputs can be decomposed into a set of spatiotemporally independent FC compo-
nents, corresponding to stable, unstable, and neutral modes. Filtered timeseries were 
extracted for each component class (stable, unstable, and neutral), revealing parts of 
the EEG signal specifically related to changes in FC. This approach was applied to 
a dataset of 30 healthy undergraduates performing a forced- choice Flanker task, in 
which they were required to identify a central stimulus, while ignoring flanking stim-
uli. GR explained over 85% of the variance in FC measures (R2 = 0.859).

Poster 1- 104

MACHINE LEARNING INTERPOLATION IN EEG 
PREPROCESSING: POTENTIAL FOR INCREASED ACCURACY 

OVER SPHERICAL SPLINE INTERPOLATION

Lauritz Dieckman, Kyle Curham, John Allen
University of Arizona

Descriptors: Interpolation, Support Vector Machine (SVM), Neural Network 
(LSTM)

Spherical spline interpolation (SSI) is currently a widely used procedure for es-
timating data for bad or missing EEG recording channels. The accuracy of SSI can 
be less than optimal for some channels. In this study, comparisons between sample 
electrodes (PZ, F7, and M1) suggest substantially greater error in SSI prediction 
for channels with fewer surrounding electrodes. SSI is rarely used for mastoid or 
earlobe channel estimation. Indeed, when linked offline re- referencing is used in 
EEG analysis, it is common for entire participant files to be discarded if one of these 
channels is bad. Machine learning (ML) techniques may offer a robust solution for 
salvaging such data. Additionally, some ML methods (support vector machines and 
temporally sensitive “long short- term memory” neural networks) may provide an 
improvement in accuracy over SSI at any site. In the current study, channels were 
removed, one at a time, from resting EEG recordings and the remaining data were 
used for SSI and to train ML models. ML models were subsequently used to predict 
the activity from the omitted sites in separate testing data. Error scores were derived 
from continuous predictions and the intact channel data. Preliminary comparisons 
suggest that ML estimates are associated with lower error than SSI when estimating 
mastoids. The potential for machines as robust estimators of head electrode data are 
discussed further. As processing technology improves, these methods may become 
valuable and efficient tools for psychophysiological research.

Poster 1- 105

DATA QUALITY OVER DATA QUANTITY IN COMPUTATIONAL 
COGNITIVE NEUROSCIENCE

Bruno Kopp, Antonio Kolossa
Hannover Medical School

Descriptors: Computational Modeling, Replicability, Reliability
We analyzed factors that may hamper the advancement of computational cogni-

tive neuroscience (CCN). These factors include a particular statistical mindset, which 
paves the way for the dominance of statistical power theory and a preoccupation 

with statistical replicability in the behavioral and neural sciences. Exclusive statisti-
cal concerns about sampling error occur at the cost of an inadequate representation 
of the problem of measurement error. We contrasted the manipulation of data quan-
tity (sampling error, by varying the number of subjects) against the manipulation 
of data quality (measurement error, by varying the number of data per subject) in a 
simulated Bayesian model identifiability study. The results were clear- cut in showing 
that -  across all levels of signal- to- noise ratios -  varying the number of subjects was 
completely inconsequential, whereas the number of data per subject exerted massive 
effects on model identifiability. These results emphasize data quality over data quan-
tity, and they call for the integration of statistics and measurement theory.

Poster 1- 106

NON- USUAL INDICATORS OF THE HEART RATE VARIABILITY 
IN MENTAL STRESS

Tamara Téllez-Veranes1, Klaus Runger2, Rosario Leon-Ponciano3, Miguel 
Sánchez-Hechavarria1

1Medical Sciences University of Santiago de Cuba, 2Höhere Fachschule 
Gesundheit und Soziales, 3Escuela Nacional de Salud Pública

Descriptors: Mental Stress, Heart Rate Variability, Serial Correlogram
The traditional indices of heart rate variability are very useful tools in the 

psychophysiological evaluation of mental stress. However there are other little 
known indicators of HRV that could contribute to a more exhaustive evaluation of 
this phenomenon. In the present work is shown the application of the non- usual 
Heart Rate Variability index as a psychophysiological indicator of mental stress. 
In a study crossover, 10 healthy subjects (19 ± 1.5 years), RR intervals were 
obtained by electrocardiogram in the polygraph (AD Instruments Powerlab 8), 
during 5 minutes of rest and 5 minutes of response to arithmetic mental stress. The 
Survival Funtion and Serial Correlogram were calculated. Significant increase p 
<0.05 of the heart rate and of the Serial Correlogram was found in mental stress 
with respect to rest and a significant decrease p <0.05 of Survival Function in 
mental stress. This allows the use of these indicators in the assessment of mental 
stress, providing additional information about the predictability and regularity of 
the heart rate associated with mental stress.

Poster 1- 107

WHY IS IT USEFUL TO ESTIMATE THE GAIN OF EACH OF THE 
THREE BAROREFLEX BRANCHES?

Evgeny Vaschillo, Bronya Vaschillo, Jennifer Buckman, Neel Muzumdar, 
Marsha Bates

Rutgers, The State University of New Jersey

Descriptors: Baroreflex Gain, Alcohol
The baroreflex (BRS) includes at least three branches: heart rate (HR), stroke 

volume (SV), and vascular tone (VT). Each plays its own specific role in circu-
lation and may react differently to challenge. The gain of each branch can be 
assessed separately. We measured HR BRS, SV BRS, and VT BRS gain during 
acute alcohol intoxication and in relation to chronic drinking behaviors. During 
intoxication, HR BRS and SV BRS gains decreased, but VT BRS gain signifi-
cantly increased. When BRS gains were compared between young healthy social 
(SD) and binge (BD) drinkers prior to drinking, a different pattern was observed. 
During a baseline task, HR BRS gain was higher in the SD compared to the BD 
group; there were no differences in SV BRS gain or VT BRS. During a sympa-
thetic challenge (rhythmical sighing), HR BRS gain was significantly reduced in 
the BD group, and VT BRS and SV BRS gains were significantly increased in SD 
group. During a parasympathetic challenge (paced 0.1 Hz breathing), HR BRS 
and SV BRS gains significantly increased in both SD and BD groups, but VT 
BRS gain significantly increased only in the SD group. The results suggest that 
evaluation of gain in each BRS branch allows for a more complete and nuanced 
understanding of psychophysiological response to acute challenge and chronic 
behaviors. They further suggest that the vasomotor system may be less adaptive 
in young healthy binge drinkers compared to social drinkers and should be inves-
tigated more fully in relation to typical college alcohol use.

Funding: NIH NIAAA R21AA020367
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ASSESSING THE RELATIONSHIP BETWEEN PUPIL DIAMETER 
AND VISUOCORTICAL ACTIVITY

Nina Thigpen, Margaret Bradley, Andreas Keil
University of Florida

Descriptors: Pupil, ssVEP, Luminance
Visuocortical activity and pupil diameter both increase in tasks involving 

memory, attention, and physiological arousal. Thus, the question arises if pupil 
dilation prompts a subsequent increase in visuocortical activity. In this study, we 
investigated the extent to which changes in visuocortical activity relate to changes 
in pupil diameter. The amplitude of the sustained visuocortical response to a flick-
ering stimulus (i.e. ssVEP power) was examined in 39 participants, while pupil 
diameter was measured. To generalize across stimulus conditions, Gabor stimuli 
varied in brightness and ssVEP driving frequency. As expected, brighter stim-
uli prompted pupil constriction and larger ssVEP power. To determine whether 
momentary fluctuations in pupil size contribute to the ssVEP amplitude under 
conditions of constant luminance and frequency, the single- trial means from each 
measure were correlated, and the shape of the pupil diameter waveform was re-
lated to the ssVEP amplitude time course, both within and between participants. 
Under constant conditions, changes in pupil diameter were not related to changes 
in ssVEP amplitude, at any luminance level or driving frequency. Findings sug-
gest that pupil dilation does not systematically prompt subsequent changes in vi-
suocortical activity, and thus is not a sufficient cause of visuocortical modulation 
in cognitive or affective tasks.

Funding: This work was supported in part by the National Institute of Mental 
Health grants R01 MH112558 and R01 MH097320 to Andreas Keil.
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DEVELOPMENT AND VALIDATION OF AN ACTIGRAPHY 
SCORING PROTOCOL FOR SLEEP TO DEFINE LIGHTS OFF/ON

Jennifer McGrath, Noel Neressa, Rebecca Burdayron, Denise Jarrin
Concordia University

Descriptors: Measurement, Children, Accelerometer
Actigraphy has become an increasingly popular wearable device to measure 

sleep in youth. Despite its technological advancements, availability, and ease of 
use, there are limited protocols for defining the lights off/on interval. Few studies 
have validated actigraphy with polysomnography (PSG). Objectives were to de-
velop a standardized scoring protocol and to validate with ambulatory PSG. Youth 
(N=24; M=12.8 yrs) participating in the larger Healthy Heart Project (Montreal) 
wore wrist actigraphy for one week (Actiwatch2®, piezoelectric) and completed 
a home sleep study for one night (Grass TREA®). The scoring protocol followed 
four rank- order rules to define lights off/on (start/end rest interval). Rule 1: align 
two actigraphy signals (prioritize: activity, light, event marker). Rule 2: align one 
actigraphy signal with behavior pattern (stable bed/wake time across nights). 
Rule 3: align one actigraphy signal with sleep log (self- reported time close eyes 
/ wake). Rule 4: align behavior pattern with sleep log. Scoring by independent 
raters yielded excellent intra-  and inter- rater reliability for lights off (ICC=.97 
& .99, respectively) and lights on (ICC=.96 & .93). Comparison to PSG yielded 
excellent correspondence for same night actigraphy (lights off ICC=.98, lights on 
ICC=.97) and average actigraphy across all nights worn (median=5 nights; lights 
off ICC=.88, lights on ICC=.72). The standardized scoring protocol yielded ex-
cellent psychometrics for defining lights off/on. Future research should evaluate 
robustness of scoring protocol across actigraphy devices and software.

Funding: Canadian Institutes of Health Research (CIHR): 
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ACTIGRAPH PLACEMENT AND SLEEP: A PSYCHOMETRIC 
COMPARISON IN CHILDREN

Joanne Ramil1, Jennifer McGrath1, Mélanie Henderson2, Marie-Ève Mathieu2

1Concordia University, 2Centre de Recherche du Centre Hospitalier Universitaire 
Sainte- Justine

Descriptors: Actigraphy, Sleep, Children
The use of actigraphy for pediatric sleep research has increased exponentially 

as these devices are inexpensive, readily available, capable of recording over con-
secutive nights, and are less invasive than the gold standard polysomnography. 
Actigraphy captures movement, acceleration, body position, and light; these sig-
nals are then analyzed to yield sleep indices. Devices are commonly worn on the 
wrist or waist. Currently, there is a lack of consensus regarding their placement 
for sleep measurement as movements during sleep vary depending on body lo-
cation site. This study examined the consistency of sleep indices derived from 
simultaneous actigraphy recordings at two different locations (wrist vs. waist). 
Youth (N=32) aged 12- 15 years participating in the larger longitudinal QUALITY 
Cohort wore two actigraphs (wrist and waist) for 7 nights. Data were analyzed 
to compare mean differences (Hedges’ g) and consistency across locations (in-
traclass correlation coefficient, ICC). The bedtimes (Hedge’s g = .14, ICC = .93) 
and waketimes (Hedge’s g = .02, ICC = .98) were highly consistent between both 
locations. On average, sleep duration was 30 minutes longer when recorded at the 
wrist (p < .001, Hedges’ g = .29) but the measures were highly consistent (ICC 
= .84). In contrast, wake after sleep onset (WASO) was 45 minutes longer at the 
waist (p < .001, Hedges’ g = .49) but the measures were less consistent (ICC = 
.36). These results demonstrate that the wrist may be a better location to detect 
periods of sleep whereas the waist may be a better location to detect WASO.

Funding: CIHR, FRQS
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INTOLERANCE OF UNCERTAINTY AND THREAT 
GENERALIZATION: A REPLICATION AND EXTENSION

Elizabeth Bauer1, Aislinn Sandre2, Jayne Morriss3, Carien van Reekum3, Anna 
Weinberg2, Annmarie MacNamara1

1Texas A&M University, 2McGill University, 3University of Reading

Descriptors: Reproducibility, Intolerance of Uncertainty, Threat Generalization
Reduced discrimination between threat and safety is a core feature of anxiety. 

Intolerance of uncertainty (IU) is a dispositional tendency to perceive uncertain 
situations as aversive and is a risk factor for anxiety; therefore, increased IU might 
be associated with greater threat generalization in an unselected sample. Here, we 
set out to replicate and extend Morriss, Macdonald, and van Reekum’s (2016) 
results, which showed evidence of linear gradation of skin conductance response 
(SCR) to perceptually graded threat/safety cues and reduced discrimination be-
tween threat and safety for higher IU participants. Study 1 was a direct replication 
of the original study, i.e., SCR only, current n = 80 (Morriss and van Reekum); 
Study 2, was a direct- conceptual “hybrid” replication using a modified paradigm 
designed to elicit both event- related potentials (ERPs) and SCR, current n = 50 
(Sandre and Weinberg) and Study 3 was a conceptual replication using a modi-
fied paradigm optimally suited to elicitation of ERPs, current n = 75 (SCR was 
also recorded; Bauer and MacNamara). Primary ERPs of interest included the 
late positive potential (LPP), which is larger for threatening compared to neutral 
stimuli and the stimulus- preceding negativity (SPN), which measures anticipa-
tion of predictable, salient events (i.e., an unconditioned stimulus). Results test 
the replicability of previous findings, while also informing understanding of the 
shared and unique contributions of different psychophysiological measurements 
to assessment of threat generalization and its individual differences.

Funding: This project was supported in part by the Society for Psychophysiological 
Research. Annmarie MacNamara is supported by National Institute of Mental 
Health grant, K23MH105553.
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AGE- RELATED DIFFERENCES IN THE STRATEGIC 
MODULATION OF COGNITIVE CONTROL

Daniel Bowie, Kathy Low, Monica Fabiani, Gabriele Gratton
University of Illinois, Urbana- Champaign

Descriptors: Cognitive Control, ERP, Flanker
Evidence from conflict tasks indicates that cognitive control processes, lead-

ing to an attenuation of the congruency effect (CE), can be deployed on the basis 
of expectations about the type of noise in an upcoming imperative stimulus (pro-
active control). However, studies suggest that proactive cognitive control may be 
affected by age. To test this hypothesis, we had younger and older adults perform 
a cued- Flanker task while EEG was recorded. One of 3 pre- cues was randomly 
presented on each trial, with each representing the probability of a congruent 
flanker appearing on that trial. We hypothesized that predict- congruent cues 
(75%; PC) would lead subjects to employ a parallel- processing strategy, thereby 
increasing CE, whereas predict- incongruent cues (25%; PI) would lead them to 
utilize a focused- processing strategy, thereby decreasing CE. Predict- neutral cue 
(50%; PN) should lead to intermediate behavior. Additionally, we expected the 
N2 ERP component to differ in amplitude as a function of cue and age, reflecting 
differences in cognitive control. As expected, we found significantly larger be-
havioral CEs following PC than PN and PI cues. This indicates that participants 
utilized different strategies in these conditions. A principal component analysis 
of cue- locked ERPs revealed a frontally- distributed component with a peak la-
tency of 272 ms, whose amplitude was affected by an interaction between age and 
cue, suggesting that processes associated with proactive control differ between 
younger and older adults.

Funding: Beckman Institute’s Mechanisms of Cognitive Control seed grant
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THE ROLE OF APOLIPOPROTEIN- E AND ALEXITHYMIA 
IN N200 AMPLITUDES DURING INHIBITORY CONTROL IN 

HEALTHY ELDERS

Anthony Correro, Elizabeth Paitel, Kristy Nielson
Marquette University

Descriptors: Alexithymia, ERP, Alzheimer’s Disease
Genetic risk for Alzheimer’s disease (AD) via the Apolipoprotein- E ε4 allele 

is associated with subtle neural alterations evident on tasks of executive function-
ing (EF) before more obvious signs of AD- pathology. Alexithymia, a personal-
ity trait characterized by difficulties in identifying and describing feelings (DIF, 
DDF) and externally oriented thinking (EOT), also contributes to EF impairment 
across the lifespan. Yet, the extent to which ε4 and alexithymia contribute dis-
tinctly or interactively to age- related cognitive decline has not been characterized. 
We predicted additive contributions of ε4 and alexithymia traits to age- related 
neural functioning. The Toronto Alexithymia Scale (TAS- 20) and a go/no- go/
stop task were completed by 48 healthy elders (age 72- 89; 23 ε4+; 35 female). 
The N200 event- related potential during stop and no- go events was analyzed at 
midline, left (LH), and right hemisphere for F, FC, C, and P sites. ε4+ had greater 
N200 amplitudes than ε4-  at F4, FC, and C for stop trials, suggesting compensa-
tory recruitment of additional cognitive resources. Alexithymia subscores cova-
ried with LH sites. Hierarchical regression showed independent contribution of 
both ε4 and alexithymia to greater N200 amplitudes. Thus, older adult recruitment 
during EF was predicted by both ε4 and alexithymia. Alexithymia also predicted 
stronger N200 at Cz and Pz during no- go; ε4 was not significant. Our results ex-
tend findings of general EF disturbance in alexithymia that adds to ε4- related risk 
for early neural dysfunction in aging.
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EVENT- RELATED POTENTIALS AND HEART RATE 
VARIABILITY AS INDICES OF RECRUITMENT IN GENETIC 

RISK FOR ALZHEIMER’S DISEASE

Kristy Nielson, Elizabeth Paitel
Marquette University

Descriptors: Alzheimer’s Disease, Event-Related Potentials, Semantic Memory
Functional MRI (fMRI) illustrates Alzheimer’s disease (AD) risk, particu-

larly due to Apolipoprotein- E ɛ4 allele inheritance, long before cognitive impair-
ment onset. Allele carriers (ɛ4+) exhibit compensatory activation (“recruitment”) 
during memory and executive functioning (EF) tasks. Event- related potentials 
(ERPs) as such a biomarker have scarcely been explored, despite their advantages. 
The present study addresses this gap using a semantic memory (SM) task (famous 
v. non- famous names) with 43 healthy, cognitively intact older adults (age 72- 89; 
19 ɛ4+ (15 female), 24 ɛ4- (16 female)) during EEG recording. Furthermore, as 
autonomic nervous system regulation (via heart rate variability (HRV)) is poorer 
in elders and ɛ4 carriers, we hypothesized that it can index recruitment. Famous 
names elicited larger midline N200 and N400 ERPs in ɛ4+ than ɛ4-, overall and 
particularly at frontal and central sites. Importantly, resting HRV correlated with 
EF and working memory. HRV was also measured during cognitive demand 
(during Stroop). Sympathetic upregulation typically reduces HRV in this con-
text, but this change was smaller in ɛ4+ relative to ɛ4-. These HRV metrics also 
correlated with frontal and central ERP amplitude and task performance. Thus, 
ERPs evidenced recruitment in healthy, intact ɛ4+ elders in a SM task; these re-
sults mirror our previous fMRI studies. Further, HRV indexes recruitment and AD 
risk, revealing reduced regulation in support of task- related demand in functional 
brain networks. As HRV is modifiable, studies should examine its potential as an 
intervention.

Funding: Supported by a Way Klingler Sabbatical Research Fellowship from 
Marquette University.
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RAPID, RHYTHMIC TONE TRAINS PRODUCE A CNV- LIKE 
RESPONSE

Destiny Bell, Theresa Havelka, Brigid Lockard, Cassady May, Mikayla 
Newkirk, Victor Alvarez, Dalena Le, Jeffrey Sable

Christian Brothers University

Descriptors: Event-related Brain Potential, Contingent Negative Variation, 
Auditory Tones

The contingent negative variation (CNV) is a component of the event- related 
brain potential (ERP) that reflects expectancy and/or preparation. It typically is 
elicited either in two- stimulus paradigms in which the first stimulus (e.g., a tone) 
predicts that a second stimulus (e.g., a different tone) will occur after a specific 
delay. The CNV also occurs to single, longer stimuli, where the beginning of the 
stimulus predicts that the end of the stimulus will occur after a specific delay. The 
results of some studies suggest that rapidly- presented and fixed- duration trains of 
short tones (e.g., 50 ms) may elicit a sustained negativity like the CNV. We com-
pared ERPs in a single- stimulus CNV paradigm to those elicited by rhythmic and 
non- rhythmic trains of tones (e.g., eight 50- ms tones with 100- ms onset- to- onset 
intervals). Because previous research also has indicated that attention to the stim-
ulus enhances the CNV, a visual go/no go task was presented during the auditory 
stimuli, and participants were instructed to either (1) focus on the auditory stimuli 
and tap at the end of each one or (2) ignore the tones and engage in the visual 
task. Both single- tone stimuli and rhythmic tone- train stimuli elicited a sustained, 
CNV- like response, which was larger when participants attended to the auditory 
stimuli than when they engaged in the visual task.

Funding: National Science Foundation award 1429263
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SUSTAINED LATERALIZED READINESS POTENTIAL 
(LRP) PRIOR TO TASK FEEDBACK: EVIDENCE FOR THE 

ELIGIBILITY TRACE

Shreya Sharma1, Xi Ren1, Sabrina Bhangal1, Fernando Valle-Inclán2, Steven 
Hackley1

1University of Missouri, Columbia, 2University of La Coruña

Descriptors: Event-related Potentials, Lateralized Readiness Potential, Attention
The eligibility trace is a popular hypothetical construct in theories of rein-

forcement learning. The term refers to memorial representations of recent actions 
that are eligible to be reinforced. A previous study at this lab provided preliminary 
evidence that these representations exist and are manifest at the cortical level. 
Specifically, a stable, reversed- polarity, lateralized readiness potential (LRP) was 
noted as feedback was awaited following key- press responses (Ren, Valle- Inclán, 
Tukaiev, & Hackley, 2017). Our ongoing study (N = 20, to date) is intended to 
replicate those findings using more subjects, trials, and electrode channels. 
Participants were instructed to reproduce a specific temporal pattern using either 
their left or right hand to make four brief key- presses. After the fourth key- press, 
there was a 6- s delay and then participants received feedback on their accuracy. 
From the middle until the end of the 6- s interval, a reversed- polarity LRP was 
observed. Its morphology, time course, and scalp distribution matched those seen 
in our previous study. This suggests that an action representation was maintained 
after performing the task. Therefore, these findings provide further support for the 
assumption that such representations exist and that they are manifest at the level 
of motor cortex.
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THE PHYSICAL ATTRACTIVENESS OF THE OPPOSITE 
SEX HAS IMPORTANT INFORMATION THAT CANNOT BE 

OVERLOOKED

Kohei Fuseda, Jun’ichi Katayama
Kwansei Gakuin University

Descriptors: Physical Attractiveness, Attention, ERP
Attention is captured by stimulus with important information for the observer 

(e.g., the snake and spider). Physical attractiveness is also considered to have 
important information, but it is unclear from the viewpoint of attention. If phys-
ical attractiveness has important information, it should capture attention. This 
study investigated this hypothesis by using a three- stimulus oddball paradigm. 
Heterosexual 32 persons (half of them were male) were participated. The stim-
uli were consisted of house and person photos. House photos were presented at 
low (12%) frequency as a target to which the participants were asked to press a 
button. The person photos consisted of individuals with high and low attractive-
ness. In opposite sex condition, high and low attractive persons of opposite sex 
were presented at low (12%) and high (76%) frequencies, for half blocks and vice 
versa for the other half. In same sex condition, the same procedure was carried 
out with stimuli of the same sex. The attractive person elicited a larger P3 ampli-
tude than the unattractive one regardless of presentation frequency in opposite sex 
condition; i.e., even the frequent high attractive person stimuli elicited a larger 
P3 than the infrequent low attractive ones. In contrast, there were no effects of 
attractiveness and presentation frequency on P3 amplitude in same sex condition. 
These results showed that high physical attractiveness captures attention even if it 
is task irrelevant and indicated that the physical attractiveness of the opposite sex 
has important information.
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LATERALISED EVENT- RELATED POTENTIALS REVEAL 
THE EFFECT OF WORKING MEMORY LOAD ON SELECTIVE 

ATTENTION

Dion Henare, Jude Buckley, Paul Corballis
University of Auckland

Descriptors: Distraction, Working Memory, Lateralized ERP
Visual selective attention is often considered to be a gating mechanism for 

high level, limited capacity processes like working memory. Recent evidence 
has also shown however that working memory may play an essential role in the 
successful deployment of attention. A low working memory capacity, as well as 
an increased working memory load have been associated with decreased perfor-
mance on attention based tasks. Research so far has failed to isolate the specific 
mechanism being affected by the availability of working memory with possible 
candidates including target selection, distractor capture, and distractor disengage-
ment. In this experiment we recorded scalp EEG while participants perform a 
modified version of the localized attentional interference (LAI) paradigm under 
various levels of working memory load. The LAI paradigm allows us to show 
working- memory load effects on the amplitude of the attention- related lateralized 
components of the event- related brain potential (N2pc, Ptc, and SPCN), which 
have been related to attentional selection, stimulus disengagement, and work-
ing memory processes respectively. The results show that the neural response 
to distractors, but not targets, is affected as working memory load is increased. 
Specifically, the Ptc elicited by distractors, a neural index of distractor disengage-
ment, is attenuated under high working memory load. Our results are consistent 
with the hypothesis that working memory availability is important for efficient 
processing and disengagement from task irrelevant stimuli, rather than for effi-
cient target selection.
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HORMONAL INFLUENCES ON A NOVELTY ODDBALL TASK

Victoria Kazmerski, Margaret Dunlap
Pennsylvania State University, Erie, The Behrend College

Descriptors: ERP, Hormone, Attention
Hormonal birth control is widely used in an increasing variety of forms. Yet, 

the cognitive effects of these types of medication are not well understood. In this 
study, event- related potentials (ERPs) were recorded during an attention task. 
Comparisons were made based on menstrual cycle phase, birth control status, 
and salivary hormone levels. Participants were recruited from the campus subject 
pool and signs posted at the health center. Participants provided information on 
the type, if any, birth control they were using, and the date of their last period. 
Levels of estradiol and progesterone were measured with salivary samples that 
were obtained prior to the attentional task. ERPs were recorded from 64 channels 
in a novelty oddball task: frequent tones (350 Hz), rare tones (650 Hz) and novel 
sounds. Data were first analyzed based on birth control status (hormonal use vs 
no hormonal use) which showed no reliable differences for N2 or P3 amplitude 
or latency. When groups were formed based on the phases of the menstrual cycle 
(follicular compared to luteal phases), differences in the ERPs were noted. Those 
in the luteal phases showed larger amplitude N2 and P3s, while those in the follic-
ular phase showed earlier peak latency of the P3. When comparisons were based 
on salivary hormone levels, those with higher levels of progesterone had larger 
amplitude P3s. These data suggest that hormonal levels related to birth control 
influence attentional processing.
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HEART RATE- DEFINED SUSTAINED ATTENTION: 
ASSOCIATIONS WITH INFANT BEHAVIORS IN PLAY- BASED 

INTERACTIONS

Wei Siong Neo, Bridgette Tonnsen
Purdue University

Descriptors: Attention, Autism Spectrum Disorder, Heart Rate
Children at risk for autism spectrum disorder (ASD) often fail to orient to their 

name and tend to abnormally fixate on objects. However, the psychophysiological 
processes underlying these behaviors remain unclear. To inform potential mecha-
nisms of these behaviors, we measured heart rate- defined sustained attention (SA), 
a maintenance of a decelerated heart rate shown to index cognitive processing in 
both typically and atypically developing infants. Thirteen 12- month- old infants 
participated in a clinical ASD risk task that included two behavioral presses related 
to attention: (1) orienting to name; and (2) disengaging from a toy. We examined 
if SA indices differed across infants who successfully oriented to their name or 
disengaged from a toy (i.e., responders) and those who failed to do so. Preliminary 
analyses indicated that name responders spent a longer proportion of time in SA (z 
= 2.07, p = .038) and toy responders exhibited a marginally larger average depth 
of SA (z = 1.93, p = .054); both name and toy responders had a marginally lon-
ger duration of longest SA episode (name: z = 1.79, p = .074; toy: z = 1.77, p = 
.076). Final analyses will examine behavioral and psychophysiological responses 
on individual trials in an expanded sample (n = 25) and highlight methodological 
considerations in applying SA to clinical research. Our findings extend previous 
SA research that primarily used computerized experimental paradigms and sug-
gest that integrating psychophysiological measures of attention may improve our 
understanding of behaviors associated with ASD emergence.

Funding: This study was funded by an NIH K23 awarded to Dr. Bridgette 
Tonnsen (MH111955).
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FOOD PICTURES BOTH FOCUS AND DISTRACT ATTENTION 
ON A MODIFIED FLANKER TASK: EVIDENCE FROM ERPS, 

PERFORMANCE MEASURES, AND INDIVIDUAL DIFFERENCES

Catherine Norris, Emma Close
Swarthmore College

Descriptors: Ambivalence, Eating Restraint, LPP
We have previously shown that ambivalence, feeling good and bad at the 

same time, can impair performance on subsequent tasks. Food in particular may 
be an ambivalent stimulus for a large portion of the population, given the conflict 
between a basic need for sustenance and social pressures to maintain or achieve 
an ideal body image. We sought to investigate how the presence of food (versus 
nonfood) pictures would impact performance on a modified Flanker task that in-
cluded a go/no- go component. ERPs were collected while participants responded 
to (or inhibited responses to) Flanker stimuli superimposed on food and nonfood 
pictures. Participants were faster to respond when food (versus nonfood) pictures 
were present; but were also less accurate on incongruent trials when food (ver-
sus nonfood) pictures were present. We calculated difference waveforms (incon-
gruent – congruent trials) separately for food versus nonfood trials and found 
that whereas the late positive potential (LPP) was larger for incongruent than 
for congruent trials when nonfood pictures were present, the LPP did not differ 
for incongruent and congruent trials when food pictures were present. Taken to-
gether, results suggest that food pictures focus attention, resulting in faster RTs, 
but also distract from the primary task, as evidenced by decreased accuracy and 
decreased LPPs for incongruent Flanker trials in the presence of food pictures. 
These patterns were moderated by individual differences in behavioral inhibition. 
Implications for chronic dieters and eating disorders are discussed.

Funding: Pennsylvania Department of Health Formula Health Research Grant 
#S00000831
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A RIDE IN THE PARK: CYCLING IN DIFFERENT OUTDOOR 
ENVIRONMENTS AFFECTS THE AUDITORY N1

Joanna Scanlon, Eden Redman, Jon Kuziek, Kyle Mathewson
University of Alberta

Descriptors: Mobile EEG, Auditory Attention, Ecological EEG
Mobile EEG allows the investigation of brain activity outside of the lab and 

in increasingly complex environments. In this study, EEG equipment was adapted 
for use and transportation in a backpack while cycling. Participants performed an 
auditory oddball task while cycling outside either in a quiet park or near a noisy 
roadway. In both conditions, we were able to accurately measure reliable event 
related potentials (ERP). The P3 was similar in topography, and morphology, with 
no differences in amplitude between conditions. An increased N1 amplitude was 
observed when evoked by both standards and targets while cycling by the noisy 
roadway compared with the quiet park. This may be due to an attentional process 
in which the brain emphasizes the processing of sounds the individual considers 
to be important or interesting, in order to perform the task in a noisy environ-
ment at an equivalent quality as when they were in the quiet park. No behavioural 
differences were found between environmental conditions, indicating that this 
process may be compensatory. This study established methods for mobile record-
ing of ERP signals in outdoor natural environments. Future directions include 
investigating the auditory N1 and other ERP components in more rigorous and 
ecologically valid studies outside of laboratory.

Funding: NSERC
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PSYCHOPHYSIOLOGICAL CORRELATES OF AN 
“ANTIHYPERVENTILATION” VASOVAGAL PREVENTION 

TECHNIQUE

Serena Mennitto, Cleo Bertrand, Lucy Zhou, Céleste Dubé, Irene Kaloyannis, 
Blaine Ditto

McGill University

Descriptors: Vasovagal Response, Hyperventilation, Cardiovascular Activity
Despite the name, the physiological mechanisms of the vasovagal response 

(VVR) extend beyond vasodilation and vagally- mediated heart rate deceleration, 
including, at least for some, respiration- related changes in cerebral blood flow. 
Behaviorally- oriented antihyperventilation procedures have been effective in the 
treatment of blood- injection- injury phobia and the prevention of VVR in blood 
donors. Although steady, shallow breathing may have specific effects on cere-
bral blood flow, it is also possible that there are systemic effects that are useful 
in reducing risk of VVR. The present study examined the psychophysiological 
correlates of a standard antihyperventilation technique. A variety of cardiovascu-
lar, respiratory (e.g., end tidal CO2) and electrodermal (EDA) measures were ob-
tained while twenty- four university students sat quietly for a baseline period and 
watched a neutral control film and an open heart surgery film. Half watched the 
films without any respiration- related instructions and half were asked to practice 
the respiration technique throughout the protocol. A 2 Group x 3 Period ANOVA 
of end tidal CO2 showed that treated subjects maintained higher CO2 throughout 
the study, suggesting that it successfully reduced risk of hyperventilation. They 
also maintained higher diastolic blood pressure throughout. A Group x Period 
interaction of EDA revealed that untreated participants’ EDA dropped during the 
surgery film. While the technique was not experienced as stressful, it maintained 
a number of indices of physiological arousal during the surgery film.

Funding: Canadian Institutes of Health Research (CIHR)
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CUMULATIVE LIFETIME STRESS EXPOSURE IS ASSOCIATED 
WITH AN ENHANCED ERROR- RELATED NEGATIVITY (ERN) 

IN YOUNG ADULTHOOD

Iulia Banica1, Aislinn Sandre1, Grant Shields2, George Slavich3, Anna Weinberg1

1McGill University, 2University of California, Davis, 3University of California, 
Los Angeles

Descriptors: Error-related Negativity (ERN), Stress
Stressful environments demand heightened attention to one’s performance—

particularly heightened vigilance for mistakes, which may be more costly in such 
settings. Consistent with this, there is evidence that some types of stressors—such 
as punishment following error commission and experiencing harsh parenting in 
childhood—are associated with an enhanced error- related negativity (ERN), a 
neural response to errors. The aim of the present study was to examine the asso-
ciation between cumulative life stress exposure and the magnitude of the ERN in 
young adults. A sample of 126 undergraduate students performed a Flanker task 
to elicit the ERN and completed the Stress and Adversity Inventory for Adults, 
which assesses stressful events and chronic difficulties occurring in multiple do-
mains across the lifespan. Experiencing more major stressful events was associ-
ated with a larger ERN, as was the total severity of chronic difficulties occurring 
in early life and in the relationships, life- threatening situations, and humiliation 
domains. A greater number of lifetime stressors was also associated with a more 
cautious response style (i.e., fewer errors, slower correct RTs, and increased post- 
error slowing). These results extend research suggesting that stress can potenti-
ate the ERN by assessing lifetime stress exposure, and suggest that greater stress 
across the lifetime can have a lasting influence on error processing. Ultimately, 
these data point to the sensitization of performance monitoring systems as a po-
tential pathway through which life stress may contribute to anxiety.

Funding: Canada Research Chairs Program -  Canadian Institutes of Health 
Research (CIHR) (Dr. Anna Weinberg)
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THE ERROR- RELATED NEGATIVITY IS PREDICTIVE OF 
DIMINISHED VISUAL PROCESSING IN A MOTOR CONFLICT 

TASK

Paul Beatty1, George Buzzell2, Daniel Roberts1, Craig McDonald1

1George Mason University, 2University of Maryland

Descriptors: Post-Error Compensations, ERN, Response Stimulus Interval
Recent research demonstrates that when the time following an error is 

constrained, subsequent sensory processing can be impaired. This reduction in 
sensory processing is presumably due to a bottleneck for cognitive resources 
produced by an overlap between error processing and subsequent stimulus pro-
cessing. This suggests that, at least within the context of a difficult visual dis-
crimination task, the system dedicated to improving task performance, can be the 
source of performance failures. However, it remains unclear whether this phe-
nomenon is generalizable to other contexts such as those in which motor conflict 
is the primary source of performance failures. In the present study, event- related 
potentials and behavioral measures were recorded while participants performed a 
Simon task, in which the duration of the response- stimulus interval (RSI) was var-
ied. We found that sensory processing, indexed by the P1 component, was reduced 
following errors at short, but not long, RSIs. In addition, the depth of error pro-
cessing was anti- correlated with sensory processing. Contrary to previous find-
ings however, the error- related negativity, as opposed to the error positivity, was 
predictive of sensory processing on the subsequent trial, possibly because error 
salience is greater in a task that produces motor conflict as opposed to stimulus 
uncertainty. This suggests that although error monitoring in tasks eliciting motor 
conflict and stimulus ambiguity may leverage different neural processes to elicit 
cognitive control, the impact on subsequent sensory processing remains the same.

Funding: Air Force Office of Scientific Research, Grant Number FA9550- 10- 
1- 0385, the Center of Excellence in Neuroergonomics Technology, and Cognition 
(CENTEC)
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PUPILLOMETRY: TOWARDS A PSYCHOPHYSIOLOGICAL 
INDEX OF COGNITIVE EFFORT

Kevin da Silva Castanheira, Myles LoParco, Ross Otto
McGill University

Descriptors: Cognitive Effort, Pupillometry, Task-switching
Cognitive effort—the experience of mental exertion derived from cognitive 

resource deployment—is instrumental for navigating opportunity costs. Yet, de-
spite interest in this topic, it remains a difficult construct to quantify empirically. 
Recent work using pupillometry has begun to suggest that task- evoked pupillary 
reflex (TEPR) can be used as a physiological measure of effort, despite it tradi-
tionally being thought of as an index of task load: increases in difficulty are asso-
ciated to larger pupil diameter. However, both accounts are consistent with these 
findings; thus, the aim of the current research is to differentiate these accounts. 
Using an individual differences approach, a sample of undergraduates performed 
two cognitive control tasks: the classic Stroop and Task- Switching. As predicted 
by both accounts, decreases in performance on the tasks, indexed by response- 
times, were related to increases in pupil diameter. Furthermore, individuals’ cog-
nitive flexibility, assessed through switch- costs, was antagonistically related to 
one’s cognitive stability, quantified by Stroop- costs. This relationship was also 
observed physiologically via TEPRs: individuals with larger Stroop- costs had less 
differentiation in their pupil diameter with increased demands of task switches, 
while those with larger switch- costs had more differentiation. The present find-
ings provide some support for the effort account and suggest that pupillometry 
may be a viable index of cognitive effort; however, future work is needed to un-
equivocally establish the measure.

Funding: NSERC Canada Graduate Scholarship- Master’s (CGS M)
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EFFECTS OF GLUCOSE ON N2 AMPLITUDES DURING AN 
ERIKSEN FLANKER TASK

Anna Finley1, David Tang2, Brandon Schmeichel1
1Texas A&M University, 2Fors Marsh Group

Descriptors: N2, Response Conflict, Glucose
Carbohydrates, including sugar (glucose), may be beneficial for controlled 

cognitive processes. The current experiment tested the effects of glucose, con-
sumed or swished in the mouth, on conflict- related N2 amplitudes during a mod-
ified Eriksen flanker task. We gave participants either an aspartame- sweetened 
beverage to drink (n = 43), a glucose- sweetened beverage to drink (n = 49), or 
a glucose solution to swish (n = 52). Subsequently, neural responses during a 
modified Eriksen flanker task were recorded using EEG. We analyzed the mean 
amplitude of stimulus locked N2 at FCZ in a 2 (Congruency: congruent vs in-
congruent flankers) × 2 (Accuracy: correct vs incorrect responses) × 3 (Drink: 
aspartame, glucose drink, glucose swish) repeated measures ANOVA and found 
effects of congruency and accuracy, such that both incongruent trials and incorrect 
responses elicited more negative N2s. We also found an effect of drink condi-
tion, such that glucose ingestion and glucose swish resulted in larger (more neg-
ative) N2 amplitudes compared to aspartame ingestion, suggesting that glucose 
enhances early neural signals of conflict detection and control- related processes. 
Implications of glucose sensation and consumption on control processes related 
to response conflict are discussed.
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EXAMINING THE ASSOCIATION BETWEEN HEART RATE 
VARIABILITY AND TEMPORAL DISCOUNTING

Gina Gerardo, DeWayne Williams, Michael Vasey, Julian Thayer
The Ohio State University

Descriptors: Heart Rate Variability, Behavioral Inhibition
Temporal discounting is the tendency for the perceived value of a reward 

to decrease as a function of delay. Previous research associates higher rates of 
discounting of delayed reinforcers with abilities in inhibitory control. Resting 
vagally mediated heart rate variability (HRV) is associated with the activity of 
executive brain regions and thus, is widely regarded as an index of inhibitory 
control. The present study is the first to investigate the direct link between resting 
vagally mediated HRV and temporal discounting. Participants (n=65) completed 
a 5- minute baseline period for measurement of resting HRV, calculated using the 
root mean square of successive differences (Task Force, 1996). During a subse-
quent computerized temporal discounting task, participants were presented with a 
series of choices between larger delayed rewards and smaller immediate rewards. 
Across successive trials, the amount offered for the smaller reward is adjusted 
until an “indifference point” is reached when the participant chooses the greater, 
delayed reward as often as the lesser, immediate reward. This point was calculated 
for five different hypothetical delay time points. The association between resting 
HRV and the value of money chosen at the indifference point was significant at 
the 30- day time point (r = .28, p = .028). These data suggest that under certain 
circumstances, lower resting HRV may predict a greater tendency to discount 
delayed reinforcers. Limitations and further implications will be discussed.

Poster 2- 018

VARIABILITY IN COGNITIVE CONTROL AND REWARD DRIVE 
IN ADOLESCENCE AND YOUNG ADULTHOOD: IMPACT ON 

RISK BEHAVIOURS

Frini Karayanidis1, Patrick Skippen1, Montana McKewen1, Aaron Wong1, 
Patricia Michie1, Rhoshel Lenroot2, Patrick Cooper1

1The University of Newcastle, 2University of New Mexico

Descriptors: EEG, Adolescence/Young Adulthood, MVPA
Neurobiological models explain adolescent risk- taking as arising from stag-

gered development of subcortical networks (sensitive to reward) vs. prefrontal 
networks (support cognitive control). This study examines whether variability 
in cognitive control moderates the relationship between impulsivity/reward pro-
cesses and risk- taking behaviour. Adolescents and young adults (n=201, 21.32 
± 4.91 years, 45% male) completed behavioural (Cambridge Gambling Task, 
Information Sampling Task) and self- report measures of impulsivity, risk propen-
sity and risky behaviours. Cognitive control tasks (stop- signal, task- switching) 
were used to target proactive control (task updating, conflict anticipation) and 
reactive control (interference control, response inhibition) processes. Adolescents 
showed greater level of psychological distress, higher impulsivity, less risk ad-
justment and delayed responding than young adults. Higher impulsivity and poor 
risk adjustment were associated with greater psychological distress, even after 
controlling for age. For task- switching, behavioural and ERP measures of pro-
active and reactive control were associated with higher impulsivity and sensation 
seeking, and reduced risk adjustment. Effects were weaker for estimates and ERP 
measures of response inhibition. Multi- variate pattern analysis (MVPA) of EEG 
epochs associated with proactive and reactive control processes was used to ob-
tain spatio- temporal feature weights and their corresponding classification rates, 
and examine whether they moderate the relationship between reward drive and 
outcome behaviours.

Funding: This work was supported by an Australian Research Council Discovery 
Project (DP120100340 and DP170100756)
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COMPARATIVE ANALYSIS OF INHIBITION TASKS: AN FMRI 
STUDY

Julia Marakshina1, Alexander Vartanov2, Andrey Kiselnikov2, Stanislav 
Kozlovskiy2, Vadim Ushakov4, Natalia Buldakova2, Lyudmila Skiteva3

1Psychological Institute of Russian Academy of Education, 2Lomonosov 
Moscow State University, 3NRC Kurchatov Institute, 4National Nuclear 

Research University MEPhI

Descriptors: Inhibition, Angular Gyrus, fMRI
Introduction. Some tasks are thought to relate with cognitive inhibition. We 

compared performance of Stroop task (S1), Stroop task with inhibition (S2) and 
Stop- signal task (ST) to distinguish inhibition from other processes. Methods. 20 
right- handed, right- eyed healthy participants performed S1, S2 and ST tasks. Both 
S1 and S2 tasks included the Russian words “red” and “green” written in red or 
green font. The subjects had to press right or left button as a response to present-
ing of words written in red or green font, respectively (S1). They also needed to 
inhibit the response to the word “red” and responded only to the word “green” 
(S2). In ST task participants had to ignore specific verbal stimuli (red letters). 
The fMRI data were obtained using a 3T scanner Siemens Magnetom Verio (T2*- 
weighted, 65 slices, TR = 2200 ms, TE = 25 ms, voxel size = 2х2х2 mm, FA = 
90°, block design) and processed using SPM12. Results. The activated areas were 
revealed (p<0.001 uncorrected) in the contrasts: S2>S1 contrast – right angular 
gyrus and right precuneus; ST>S1 contrast – right and left inferior occipital gyrus, 
left middle occipital gyrus; ST > S2 contrast – left inferior occipital gyrus, left 
middle occipital gyrus and right occipital pole. Conclusions. Differences between 
tasks are related to other cognitive processes instead of inhibition. One of the pos-
sible processes is associated with understanding of language term “left” or “right” 
with its localization in the space as a function of right angular gyrus.

Funding: The research was financially supported by the Russian Science 
Foundation, project No 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially)
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INVOLVEMENT OF PARTIAL ERRORS IN RESPONSE 
INHIBITION PROCESSING

Yuya Maruo1, Hiroaki Masaki2
1Tokyo Women’s College of Physical Education, 2Waseda University

Descriptors: Error-related Negativity, No-go N2, Partial Errors
We investigated the involvement of the error- related negativity (ERN) elic-

ited by covert erroneous muscular activities in the so- called No- go N2. In this 
study, twelve participants performed a flanker Go/No- go task (9 blocks of 60 
trials) where an arrow- head target flanked by either congruent or non- congruent 
arrow- head stimuli was presented; however, a No- go stimulus (diamond) was also 
presented infrequently (216 congruent, 216 non- congruent, and 108 no- go trials). 
Responses were classified as overt errors (incorrect button press), partial errors 
(evidence of incorrect muscle activity but a correct behavioral response) and pure 
correct (correct behavior with no evidence of erroneous muscle activity). Event- 
related potentials (ERPs) were averaged time- locked to the stimulus onset sepa-
rately for Go trials, including congruent trials, pure correct incongruent trials, and 
partial- errors incongruent trials, and for No- go trials that were classified into pure 
correct rejections, partial errors, and overt errors. The EMG- locked ERPs were 
also averaged separately for these trials. The stimulus- locked N2 was significantly 
larger for No- go partial errors than for No- go pure correct rejections (p = .01). On 
the other hand, the EMG- locked ERN was significantly larger on overt- error trials 
than on partial- error trials (p = .01). Our results provide further evidence that the 
No- go N2 simply represents an ERN elicited by partial errors.

Funding: This study was supported by a Grant- in- Aid for Scientific Research 
from the Japan Society for the Promotion of Science (17H02139).
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MOVING FAST, THINKING FAST: THE RELATIONS OF 
ACCELEROMETER MEASURED PHYSICAL ACTIVITY TO P3

Dominika Pindus1, Eric Drollette2, Lauren Raine1, Naiman Khan3, Daniel 
Westfall1, Shih-Chun Kao1, Dinesh John1, Arthur Kramer1, Charles Hillman1

1Northeastern University, 2University of North Carolina, Greensboro, 
3University of Illinois, Urbana- Champaign

Descriptors: P3-ERP, Physical Activity, Children
We leveraged high temporal resolution accelerometry and ERPs to assess if 

children who engaged in more light (LPA), moderate (MPA), vigorous (VPA) and 
moderate- to- vigorous PA (MVPA) showed better task performance and differ-
ential P3- ERPs. Seventy- five 8- 10- year- olds wore an accelerometer on the right 
hip for 7 days. Accelerometer counts were averaged in 1, 5 and 15s epochs. PA 
was expressed as minutes in each intensity per day and PA bouts as continuous 
engagement at a given intensity lasting ≥ 4, 10, 20, 30 and 60 s. ERPs were mea-
sured during a modified flanker task. The relations of PA to P3 amplitude, latency 
(averaged across 7 midline electrodes) and behavioral measures (accuracy, re-
action time (RT), its standard deviation, and interference scores) were analyzed 
using multiple hierarchical regressions. While daily minutes in PA intensities 
were generally not related to P3 amplitude or latency, the frequency and/or time 
spent in VPA and MVPA bouts (≥10, 20, 30, 60s) predicted faster P3 latencies 
across congruency, using 1s epochs. With larger epochs, these associations shifted 
to longer VPA and MVPA bout. In contrast, LPA and LPA bouts (≥10, 20, 30s, 
60s) predicted slower P3 latencies and RTs across congruency. Our data reveal 
novel associations between brief VPA and MVPA bouts and greater efficiency of 
cognitive processing during childhood. The pattern of these associations suggests 
a dose- response relationship. High resolution accelerometry and ERPs may offer 
important tools to better understand these relationships.

Funding: Supported by NIH R01 HD069381
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LATERALITY AND CONFLICT PROCESSING IN THE 
STROOP PARADIGM: A COMPARISON OF RESPONSES FOR 

NUMERICAL AND LEXICAL TASKS

Kathryn Ressa, Melissa Randazzo
Adelphi University

Descriptors: Conflict Processing, Stroop, Laterality
The Stroop paradigm has been used to examine inhibition and conflict pro-

cessing across a variety of manipulations. The current study utilizes electroenceph-
alography (EEG) and the Stroop task to examine neural correlates of inhibition 
as an index of cognitive load for further study in adults who stutter. EEG was re-
corded on a 128- channel net at 500Hz. Preliminary results presented here examine 
the relationship between hemispheric processing and two variations on the Stroop 
task: lexical (color- word) and number (font size- magnitude). Healthy participants 
with nonverbal IQ within normal limits completed a Stroop task with congruent 
and incongruent linguistic (color/word) and nonlinguistic (number/size) stimuli. 
EEG data is compared between right and left brain hemispheres. Data collection 
for this study is ongoing. Preliminary data indicate that the expected N400 is driven 
by left hemispheric linguistic processing for lexical stroop while numerical stroop 
manifests bilaterally in healthy adults. The results of this pilot study will be further 
developed to examine laterality and conflict processing in adults who stutter.
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NEURAL CORRELATES OF PROCESSING NON- MOTOR 
ERRORS IN A MULTIFRAME VISUAL SEARCH PARADIGM

Klara Steinhauser, Robert Steinhauser, Marco Steinhauser
Catholic University of Eichstätt- Ingolstadt

Descriptors: Error-related Negativity, EEG, Visual Search
In visual search, humans have to locate and identify a target stimulus within 

a set of competing distractors. Under these conditions, errors can occur due to 
interference from salient distractors. Speeded choice tasks that require a motor 
response (e.g. a button press) typically feature two response- locked neural cor-
relates of error processing, the Ne/ERN and the Pe. The conflict monitoring the-
ory suggests that the Ne/ERN emerges due to a motor conflict between competing 
correct and incorrect responses that serves to detect errors. However, in visual 
search paradigms, purely attention- based errors can occur that are independent 
of any motor response. Here, we aimed to investigate the neural correlates of 
error processing after such non- motor errors. To this end, we implemented a 
multi- frame visual search task in which a motor response was only required after 
completion of all displayed frames. This temporally detaches any motor response 
from the time point of error occurrence. Our analyses indicate that erroneous tar-
get selection alone can trigger an Ne/ERN, even though such errors occur in the 
absence of any motor response. This suggests that the brain system underlying 
the Ne/ERN is not restricted to the detection of motor errors or motor conflicts.

Poster 2- 024

CONSTRUCTING FLANKER TASKS WITH INTERPERSONAL 
AND EMOTIONAL STIMULI: INITIAL EVIDENCE FROM 

ERROR- RELATED NEGATIVITY AND BEHAVIORAL DATA

Takakuni Suzuki, Belel Ait Oumeziane, Douglas Samuel, Dan Foti
Purdue University

Descriptors: Error-related Negativity, Flanker Task, Task Modification
Past research suggests that event- related potentials (ERPs) with similar scalp 

distribution and time- window can have different properties if elicited by different 
tasks. Understanding such similarities and differences may extend the range of con-
structs that ERPs can examine. For example, performance monitoring (as reflected in 
error- related negativity; ERN) in different contexts may be modulated by individual 
differences. We examine three modifications of flanker tasks using stimuli hypoth-
esized to reflect various personality-  and clinically- relevant contexts. Upright and 
inverted pictures of actors were used in the face task, pictures rated as pleasant and 
neutral were used in the positive task, and pictures rated as unpleasant and neutral 
were used in the negative task. Using the arrow flanker task as a touching stone, the 
ERPs and behavioral data were examined. Results from 24 participants suggest that 
all four tasks had similar scalp distribution, that the three new tasks had ERN onset 
approximately 20ms later than the arrow task but similar temporal pattern, and that 
all showed more negative potential on error trials than correct trials (p’s < .05). All 
tasks showed post- error slowing, faster response time (RT) on error trials than on cor-
rect trials, and faster RT on congruent trials than on incongruent trials (p’s < .05). The 
ERP and behavioral patterns suggest that these four tasks are likely eliciting similar 
processes. The next step is to examine the differences among the tasks and the utility 
of theoretically- driven modification to ERP tasks with a larger sample.
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COGNITIVE FLEXIBILITY UNDER THREAT OF SHOCK: 
PARSING COGNITIVE & AFFECTIVE SUB- PROCESSES USING 

EVENT RELATED POTENTIALS

James Yancey, Colin Bowyer, Isabella Palumbo, Walter Boot, Christopher 
Patrick

Florida State University

Descriptors: Task Switching, Event Related Potentials
Cognitive flexibility, defined as the ability to shift mental resources ef-

ficiently across tasks, is essential in many daily activities. Understanding how 
cognitive flexibility interacts with affective processing, particularly of threat, is 
important for understanding adaptive performance in crucial high- pressure situ-
ations In the current work, we used event related potentials (ERPs) to clarify the 
effects of threat processing and set- shifting on neural responses to visual stimuli 
in a classic paradigm for studying cognitive flexibility: task switching. 90 under-
graduate participants completed a task- switching procedure under threat of shock 
and no- shock conditions in which they shifted between task rule sets governing 
responses to the same set of stimuli; on each task trial, they responded to either 
the gender (male vs. female) or border color (red vs. green) of a tilted image of 
neutral human face. The angle of the tilt (right vs. left) determined the response 
set. Analyses revealed that earlier components of the ERP (P1 & N2) to the face 
images were reduced under threat relative to safe conditions but were not affected 
by demands for cognitive flexibility. By contrast, the later P3 component was 
enhanced for trials requiring a shift in response (i.e., more cognitive flexibility). 
Implications of these ERP effects and potential associations with behavioral per-
formance variables and individual differences will be discussed.

Funding: US Army Research Institute #W911NF- 14- 1- 0018
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PSYCHOPHYSIOLOGICAL MEASURES TO UNDERSTAND 
FAILURE- TO- IDENTIFY HUNTING ACCIDENTS IN 

DEERSTALKING

Karl Bridges, Paul Corballis
University of Auckland

Descriptors: EDA, Pupillometry
Deerstalking is prone to errors, sometimes with tragic consequences. 

Incidents in which a hunter mistakenly assumes that a target is a deer are termed 
“failure- to- identify” hunting incidents. These incidents are rare, but they never-
theless constitute some 11% of reported hunting accidents. Somewhat surpris-
ingly, there is little empirical research into their cause. Here, we present findings 
concerning the psychophysiological and psychological antecedents of failure- to- 
identify hunting incidents. The first investigation was a field test in which we 
measured electrodermal activity (EDA), heart rate (HR) and inter- beat interval 
(IBI) from a small number of hunters during an outdoor deer hunt. This was fol-
lowed by a larger study in which we recorded the same measures, as well as eye 
fixations and pupilometery during a simulated hunt using interactive video tech-
nology. This allowed us to recruit a much larger sample of hunters and to control 
the cues available to participants about the presence and nature of a target animal. 
In both the real and simulated hunts, we observed an increase in tonic EDA over 
time after first spotting a deer. In the simulated environment we also observed 
significant increases in pupil diameter and phasic EDA rate in the critical few 
seconds prior to discharging the firearm. These data suggest that – contrary to 
hunters’ self- reports – pulling the trigger takes place under heightened sympa-
thetic arousal, which may contribute to impaired perceptual discrimination and 
decision- making and contribute to failure- to- identify hunting incidents.

Poster 2- 028

DECISION MAKING BIASES AND CERTAINTY ELICIT RAPID 
AND DISTINCT NEUROPHYSIOLOGICAL RESPONSES

Hause Lin1, Blair Saunders2, Michael Inzlicht1
1University of Toronto, 2University of Dundee

Descriptors: Decision Bias, Drift Diffusion Model, Framing Effect
Human choices are highly susceptible to the manner in which options are 

presented, violating standard economic accounts of rationality that suggest invari-
ance (i.e., irrelevant cues should not influence choice). One classic violation is the 
framing effect, whereby people choose differently when options are framed pos-
itively or negatively. In this pre- registered study (N = 53), we examined the neu-
rophysiological basis of the framing effect. We recorded EEG while participants 
considered choices between sure outcomes and gambles of equal expected value. 
For example, participants were informed that $100 was available—they could 
take a gamble (40% chance of keeping all, 60% chance of losing all) or choose 
a sure prospect (keep $40 or lose $60 on different trials). Although the expected 
values of the two sure prospects were equivalent (+40), participants chose the 
sure option more when it was framed positively (keep $40 or gamble) than when 
it was framed negatively (lose $60 or gamble). This decision bias was tracked by 
an early (~200 ms) frontocentral positive- polarity potential, which also reflected 
individual differences in susceptibility to the framing effect. A later (–400 ms) 
positive potential and midfrontal theta (~3–8 Hz) tracked decision certainty. In 
addition, drift- diffusion modeling suggests that negative frames were associated 
with increased decision threshold and larger thresholds were associated with 
stronger framing effects. Our results suggest that “irrelevant” cues can rapidly 
influence decision processes that ultimately bias choice.

Poster 2- 029

EFFECT OF EMOTIONAL VALENCE ON POSTERIOR ALPHA 
ACTIVITY DURING A DYNAMIC EMOTIONAL FACIAL 

EXPRESSION TASK

Beatrice De Koninck1, Samuel Guay1, Samaël Papineau2, Christelle Beaulieu2, 
Pierre Jolicoeur3, Louis De Beaumont1

1Research Center of Hôpital du Sacré- Cœur de Montréal, 2University of Quebec, 
Trois- Rivieres, 3University of Montreal

Descriptors: Alpha Activity, Emotional Facial Expression, 
Electroencephalography

Emotional facial expressions (EFEs) stimuli are particularly useful to investi-
gate one’s emotional processing abilities as they are known to elicit identification 
of the emotional states of others. One interesting way to investigate EFE process-
ing is by looking at different event- related brain oscillations. Neural oscillations 
are thought to play a critical role underlying cortical processing, providing sig-
nificant information on the physiology of brain dynamics. While several bands of 
brain oscillations were shown to be of interest to study EFE processing, we aimed 
to investigate the effect of a dynamic EFE task on posterior alpha activity, where 
are located most alpha activity generators. Forty participants (22 women) took 
part in this study. EEG activity was recorded while EFE video clips were pre-
sented to the participants, after which they were asked to experience the emotion 
(joyful, fearful or neutral) featured in the video. We extracted alpha oscillation 
amplitude (8- 13 Hz) from - 300 to 1500 ms relative to the onset of the stimulus, 
then averaged the segments for each subject from 300 to 600 ms. The results 
revealed an emotional valence effect on posterior alpha activity, where looking 
at joyful or fearful stimuli resulted in greater alpha activity relative to a neutral 
emotion. These results suggest that the dominant, posterior alpha activity is sen-
sitive to EFE valence. Future studies should investigate the involvement of this 
distinct alpha response on the EFE valence in clinical populations presenting with 
impaired emotional facial expressions processing.
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EMOTIONAL AND FEATURE- BASED MODULATION OF THE 
EARLY POSTERIOR NEGATIVITY

Andrew Farkas, Katelyn Oliver, Dean Sabatinelli
University of Georgia

Descriptors: Emotion, Perception, Electroencephalography
The early posterior negativity (EPN), recorded over lateral occipital regions, 

has been shown to be enhanced by emotional, relative to neutral scenes. Prior 
studies have also reported a bias in the EPN toward erotic scenes, relative to 
equivalently arousing aversive scenes. A separate line of functional MRI research 
has identified a region in lateral occipital cortex that is sensitivity to the visual 
perception of nonerotic body parts. To assess the roles of pleasantness and ex-
posed body parts on modulation of the EPN, here we collected scene- onset ERPs 
in 2 studies. To determine the extent to which pleasantness, relative to erotica in 
particular, modulates the EPN, Study 1 presented highly pleasant scenes featuring 
people in moments of athletic victory as well as erotica, neutral, threat, and mu-
tilation scenes. Results show that the EPN (and late positive potential: LPP) was 
modulated by scene arousal (pleasant & unpleasant > neutral), with the greatest 
modulation evoked by erotic scenes. To determine the extent to which body parts 
modulate the EPN, Study 2 presented scenes of unclothed couples in nonerotic 
situations, such as nude beaches, mixed with erotic couple scenes. Results show 
that despite reduced ratings of pleasantness and arousal, nonerotic couple scenes 
led to greater modulation of the EPN than erotic scenes, while the LPP showed the 
reverse pattern, with greater modulation during erotic couple scenes. These data 
suggest that the EPN may be modulated by multiple aspects of a scene, including 
the representation of unclothed bodies as well as emotional arousal.
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IDENTIFYING AFFECTIVE RESPONSES IN INDIVIDUAL 
BLOOD VOLUME PULSE DATA

Alexander Francis1, Marie-Claire Herbig2, Sarah Mues2, Mireille Boutin1

1Purdue University, 2University of Applied Sciences

Descriptors: Affect, PPG, Wearables
The development of wearable devices that respond to an individual’s affec-

tive state in real time depends on identifying relevant patterns of physiological 
response in individual data without reference to prior marked events. Here we 
present a suite of analytic techniques intended to facilitate automatic identifica-
tion and evaluation of individual affective responses derived from pulse plethys-
mography (PPG). Forty- six adults (age 18 to 73, mean = 39; 17 men, 29 women) 
heard 21 sounds from the International Affective Digital Sounds (IADS) data-
base while fingertip or earlobe PPG was recorded. Sounds varied in rated arousal 
(4.60- 7.98) and valence (2.34- 7.64) on a 9- point scale and were presented at tem-
porally jittered intervals. Although all data was collected in the laboratory, raw 
data exhibited individual variability and artifacts requiring extensive cleaning and 
interpolation prior to group analysis. Results from the first 12 listeners showed an 
expected event- related drop in blood volume pulse amplitude beginning 3 seconds 
after stimulus onset. Individualized analyses and event detection follow a multi- 
stage process: (1) peak identification and Gaussian mixture model fitting to derive 
a metric of signal reliability; (2) statistical modeling of features of each individual 
baseline sequence to characterize resting- state; (3) identification of deviations 
from this resting- state in the experimental data as potential events; (4) uncertainty 
quantification of individualized results using estimated signal reliability and de-
gree of deviation from the resting- state model.

Funding: Purdue University office of the Executive Vice President for Research 
and Partnerships
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STIMULUS VALENCE INFLUENCES THE EVALUATIVE 
PROCESSING OF ACTION OUTCOME
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Descriptors: ERP, Performance Monitoring, Outcome Evaluation
People provide values to stimuli by experiences. Thus, some stimuli have 

valence (positive/negative). For example, circle “o” and cross “x” are widely con-
sidered to be symbols of good and bad in Japan, respectively. In everyday life, 
an outcome following an action is not always conveyed by the corresponding 
stimulus in terms of valence. In this study, we conducted a gambling task to in-
vestigate how action outcome was processed when the mapping of outcome and 
stimulus valence was congruent or incongruent using two ERPs, feedback- related 
negativity (FRN) and P300. There were a congruent condition (circle/smile icon 
meant Gain outcome) and an incongruent condition (cross/angry icon meant Gain 
outcome) in each symbol and face block. In all four combinations defined by 
Congruency and Stimulus type as factors, Loss outcomes elicited larger FRN than 
Gain outcomes. Furthermore, the peak latencies of difference FRN (Loss minus 
Gain) in the congruent conditions were shorter than those in the incongruent con-
ditions. These results suggest that the early outcome evaluation was influenced by 
automatic processing of valenced stimuli. In contrast, the amplitudes of P300 in 
the congruent- loss trials were more positive than those in the congruent- gain and 
incongruent- loss trials, suggesting that the negative valenced stimuli enhanced the 
affective/motivational significance of bad outcomes at the late evaluative process-
ing. Present study suggests that the early and late evaluative processing of action 
outcome were modulated by the valence of feedback stimulus.
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THE RELATIONSHIP BETWEEN RESTING HEART RATE 
VARIABILITY AND THE NEED FOR AFFECT: THE MEDIATING 

ROLE OF DIFFICULTIES IN EMOTION REGULATION

Nicholas Joseph1, DeWayne Williams1, Julian Koenig2, Julian Thayer1
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Descriptors: HF-HRV, Motivation to Approach or Avoid Emotions, Difficulties 
in Emotion Regulation

The motivation to approach, and not avoid, emotion inducing situations is 
defined as the need for affect (NA). Previous research suggests that avoiding emo-
tions is associated with maladaptive outcomes such as psychopathology, while 
approaching emotions is associated with adaptive outcomes and better health. 
Resting high frequency heart rate variability (HF- HRV) is an index of emotion 
regulation (ER) and better health. Previous research suggests a relationship be-
tween resting HF- HRV and NA is likely mediated by ER difficulties, yet, this 
has not been tested directly. Thus, the current study re- evaluates the link between 
resting HF- HRV and the need for affect in a larger sample of participants. In this 
study, 143 undergraduate participants completed a 5- minute baseline- resting pe-
riod, followed by the 26- item NA questionnaire. Difficulties in ER was assessed 
via the 36 item Difficulties in ER Scale. Controlling for important covariates, 
results indicated a significant relationship between lower resting HF- HRV and 
NA- Avoid (r partial = - .175, p =.041). Difficulties in ER was indeed a significant 
mediator between resting HF- HRV and NA- avoid (B = - 1.73 (standard error = 
0.56), [Bootstrapping CI: - 3.03, - 0.80]). Findings suggests that lower HF- HRV 
was associated only with NA- avoid. Novel results suggest poorer regulation of 
emotions fully mediate this relationship. Future directions and implications for 
ER will be discussed.
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NEURAL RESPONSE TO NEGATIVE EMOTIONAL STIMULI 
PREDICTS MOTHERS’ ACCURACY IN ESTIMATING 

DAUGHTERS’ DEPRESSIVE SYMPTOMS

Marie-Catherine Mignault, Aislinn Sandre, Lauren Human, Anna Weinberg
McGill University

Descriptors: Vertex Positive Potential/Late Positive Potential, Accurate Emotion 
Perception, Depressive Symptoms

Accurately judging close other’s emotions is shown to benefit psychologi-
cal adjustment. Adolescents whose parents accurately perceive them are found 
to report lower depressive symptoms (Human et al., 2014). Given these poten-
tial benefits, we examined processes that may impact emotion perception accu-
racy. The present study explored whether neural markers of emotion processing 
are associated with mothers’ accurate perception of their daughters’ depressive 
symptoms. Specifically, we examined the Late Positive Potential (LPP) and the 
Vertex Positive Potential (VPP), neural markers sensitive to emotional content. 
We collected the LPP and VPP in response to emotional facial expressions in 32 
mother- daughter dyads. Daughters also reported their own depressive symptoms, 
and mothers rated their daughters’ symptoms. Results showed that mothers were 
on average inaccurate in perceiving their daughters’ symptoms of depression. 
Increased attention to negative facial expressions, as reflected by a larger threat- 
elicited LPP and VPP in mothers, was associated with decreased accuracy in 
perceiving daughters’ depressive symptoms. In contrast, mothers with a blunted 
LPP and VPP to negative emotions showed better accuracy. This effect held when 
controlling for mother’s self- reported symptoms of depression. These findings 
suggest attention to threatening information may play a role in accurately perceiv-
ing emotional states in close others.

Funding: CIHR
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EMOTIONAL MODULATION OF THE N170/VPP COMPLEX 
DURING FACE PROCESSING

Victoria Branchadell, Rosario Poy, Segarra Pilar, Pablo Ribes, Sara Rodríguez, 
Javier Moltó

Universitat Jaume I

Descriptors: N170/VPP, Emotional Expressions, Face Processing
This study examined electrophysiological indices of early perceptual pro-

cessing of faces (P1/N1 complex, N170/VPP complex) in response to emo-
tional expressions. EEG activity was recorded from a 256- channel dense array 
while 125 undergraduates passively viewed 18 fearful, 18 happy, and 18 neutral 
NimStim faces, along with scrambled versions of the neutral ones, in intermixed 
order. Each picture was presented for 500 ms, being repeated 4 times along the 
task. ERP analyses conducted on mean amplitudes showed an enhanced P1 
(34- parietooccipital sensors cluster; 90- 110 ms) and N1 (34- frontocentral sensors 
cluster; 90- 110 ms) for all faces compared with scrambled stimuli (all ps < .001. 
In addition, an enhanced N170 (28- temporooccipital sensors cluster; 130- 150 ms) 
and VPP (Vertex Positive Potential; 28- frontocentral sensors cluster; 130- 150 ms) 
emerged for fearful compared with happy and neutral faces and scrambled stimuli, 
which was more robust over the right compared to the left hemisphere (Emotion 
x Hemisphere p < .0001), being consistent with a right hemisphere advantage in 
perception and interpretation of emotional expressions. These results suggest that 
the P1/N1 complex reflects global processing of face stimuli and, interestingly, 
that the N170/VPP complex may be modulated by emotional processes through 
a rapid, parallel encoding system sensitive to emotional expressions of faces. The 
N170/VPP complex might be the earliest electrophysiological index of relevance 
in the study of the neural mechanisms underlying facial expression processing 
(Hinojosa et al., 2015).

Funding: MINECO (PSI2015- 66798- P), UJI- B2017- 40
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INFLUENCE OF FACIAL MIMICRY ON EMOTIONAL 
CONTAGION: WHAT CAUSES US TO PICK UP THE EMOTIONS 

OF OTHER PEOPLE?
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Descriptors: Facial Mimicry, Emotion Contagion, Facial EMG
Emotional contagion is the phenomenon of one person’s emotions directly 

trigger similar emotions in other people. According to the prevailing view, the 
mechanism is often referred to as emotional mimicry (i.e., the imitation of the ex-
presser’s display). Some studies support this view by showing that facial muscle 
activity during exposure to emotional displays of others is related to self- reported 
feelings. However, to our knowledge, the relationship between muscle activation 
evoked by an observed emotional display (i.e., mimicry) and subsequently felt 
emotions (i.e., contagion) has not been tested directly. The current study ad-
dressed this gap by analyzing the extent to which the intensity of emotional mim-
icry mediated the link between the observed emotion and emotional contagion. 60 
participants watched videos of individuals displaying joy, anger, or sadness, while 
facial EMG and electro- dermal activity (EDA) were recorded. After each video, 
participants filled in the Differential Emotions Scale (DES). Results showed that 
when exposed to happy faces participants activated their smiling muscles and 
relaxed their frowning muscles, whereas when exposed to sad faces they relaxed 
their smiling muscles as well as mouth angle depressors. Of importance, although 
self- reported emotions corresponded to those of expressers and were significantly 
related to muscle activity, the analysis based on multi- level approach did not sup-
port the causal link between facial action and contagion. The relationship turned 
out to be mediated by arousal rather than mimicry.

Funding: This research was supported by National Science Center, Poland (Grant 
no. 2016/21/B/HS6/01179, to MO).
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DIFFERENCES BETWEEN WARM AND COLD COLORS
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Jin- ai University

Descriptors: Coloring, Warm And Cold Colors, Mood
Coloring has a relaxing effect, producing psychological changes in feelings 

and mood. This study examined the effects of colors when coloring on mood by 
focusing on differences between warm and cold colors. Participants were univer-
sity students (N=25; 12 men and 13 women, mean age=21.2) that conducted a col-
oring task. They colored a mandala drawn in a circle with a 10cm diameter using 
19 colored pencils classified into seven colors; red, orange, yellow, green, purple, 
blue, and black under the following experimental conditions: warm color, neutral 
color, and cold color conditions. The coloring task was conducted three times 
in different conditions with 1- minute intervals. Participants’ blood pressure and 
heart rate were measured, and their saliva was sampled for amylase. Moreover, 
participants’ feelings were assessed before and after conducting the task. Results 
indicated that amylase activity decreased significantly after the task in the neutral 
color condition, whereas it increased in the cold color condition. Heart rate sig-
nificantly decreased in men after the task, whereas it increased in women. Systolic 
blood pressure decreased in the warm color condition, whereas it increased in the 
cold color condition. It was evaluated that well- being after conducting the task 
was high in the warm color condition, whereas liveliness was higher in the neutral 
and cold color conditions. It is suggested that using warm colors increased the re-
laxing effects of coloring. The above results demonstrated that there were changes 
in the mood by using warm and cold- type colors.
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INFLUENCE OF RESTING HEART RATE VARIABILITY (HRV) IN 
COGNITIVE REAPPRAISAL: STARTLE AND SKIN
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Descriptors: Cognitive Reappraisal, Heart Rate Variability, Startle Reflex
Cognitive reappraisal is a widely investigated emotion regulation (ER) strat-

egy that has been associated with affective, cognitive and social benefits. Prior 
literature has considered Heart Rate Variability (HRV) as a potential biomarker 
of adaptive ER processes but few studies have investigated reappraisal with psy-
chophysiological correlates in resting HF- HRV. Our study aims to explore poten-
tial differences in cognitive reappraisal in two groups of participants classified 
as high vs. low resting HF- HRV (N = 124) by measuring electrodermal activity 
and eyeblink startle reflex. The task consisted of unpleasant and neutral pictures 
presented during 8s, preceded by a 2s cue signaling whether participants had to 
maintain, or up- /down- regulate their negative emotions. Tonic HRV was mea-
sured during five minutes prior to the task. Overall results showed a main effect 
of instructions on both blink magnitude and electrodermal changes. Interestingly, 
only Low HF- HRV group showed enhanced blinks when they had to increase the 
feelings prompted by unpleasant stimuli, whereas no significant differences were 
found for High HF- HRV group. For electrodermal reactivity, however, both HRV 
groups showed the same pattern. Our findings suggest that people with low HF- 
HRV might increase their negative emotions more effortlessly compared to those 
with high HF- HRV. These results may have clinical implications on the develop-
ment of disorders involving emotion dysregulation. Future research is needed to 
evaluate psychological factors that may be involved in non- adaptive up- regulation 
strategies.

Funding: Universitat Jaume I (Reference P1- 1A2013- 06)
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Descriptors: P300/LPP, Triarchic Model of Psychopathy, Meanness
Here we examined electrocortical responses to affective pictures in relation 

to the three phenotypic domains of the triarchic model of psychopathy (boldness, 
meanness, disinhibition), as assessed by the Triarchic Psychopathy Measure. 
EEG activity was recorded from a 256- channel dense array while participants 
(n = 132 undergraduates) passively viewed 90 intermixed IAPS pictures (erotica, 
thrill, objects, neutral faces, threat, and victim scenes), 2 s presented. Multiple 
regression analyses using gender- corrected triarchic scores as predictors revealed 
that Meanness scores uniquely predicted enhanced early relative positivity over 
central sensors (200- 280 ms) and enhanced late positivity over centro- parietal 
sensors (P300 and LPP; 350- 550 ms and 600- 900 ms, respectively) for erotica 
(4.6, 3.1 and 3.2% explained variance, respectively, beta weights = 0.24, 0.20 and 
0.20, all ps < .05). Our results suggest that the meanness phenotype is specifically 
related to a preferential processing of erotic pictures across the entire time- course 
of stimulus presentation (i.e., from early automatically captured attention to late, 
sustained elaboration of motivationally- salient information). The extent to which 
this finding may contribute to refine the conceptualization of this phenotype is in 
need of further clarification.

Funding: MINECO (PSI2015- 66798- P), UJI- B2017- 40
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EMOTION- INDUCED STARTLE BLINK POTENTIATION 
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PARKINSON’S DISEASE
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Descriptors: Startle-blink Reflex, Postauricular Reflex, Parkinson’s Disease
Patients with Parkinson’s disease (PD) have been reported to show reduced 

startle- blink potentiation to unpleasant pictures (Bowers, Miller, Mikos, Kirsch- 
Darrow, Springer, et al., 2006), an effect that may be specific to highly arousing 
stimuli (Miller, Okun, Marsiske, Fennell, & Bowers, 2009). We attempted to ex-
tend this finding to a paradigm in which emotion- inducing pictures are used as 
task feedback. Twenty people with mild to moderate Parkinson’s disease were 
compared with 60 age-  and education- matched control subjects in a probabilistic 
categorization task. They were asked on each trial to choose between two doors, 
one of which was more likely to lead to a pleasant picture (food or landscape) than 
to an unpleasant picture (criminal or macabre drawing). Startle- blink and postau-
ricular reflexes were elicited by white- noise probes 4 s after slide onset. The blink 
reflex was potentiated on negative relative to positive feedback trials. This differ-
ence did not vary between patients and controls. Previous studies (Hebert, Valle- 
Inclán, & Hackley, 2015; Panayiotou, van Oyen Witvliet, Robinson, & Vrana, 
2011) have shown that affective startle modulation can be suppressed in a cogni-
tive task context. Therefore, the potentiation we observed may have been domi-
nated by the informational aspect of feedback. In that case, our results suggest that 
this aspect of feedback processing may be normal in PD.
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AUTONOMIC AROUSAL AND INVESTMENT BASED 
ON PERCEIVED RELIGIOUS GROUP AFFILIATION AND 

COMMITMENT
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Descriptors: Culture, Emotion, Decision Making
Autonomic activation can underpin decisions, such as how much to trust an-

other person. We examined cardiovascular responses of 178 university students 
(99 Judeo- Christian, 78 non- Judeo- Christian, broadly defined) as they read a pro-
file about and invested money with another ostensible (“target”) participant. The 
target was described as either Catholic or Muslim and as either adhering to or not 
adhering to strict religious practices (“costly signaling” or “anti- costly signal-
ing”). There were significant 3- way interactions of participant religion (Judeo- 
Christian, non- Judeo- Christian), target religion (Catholic, Muslim), and target 
costly signaling (costly signaling, anti- costly signaling) for cardiac interbeat in-
terval (IBI). Judeo- Christians showed greater decreases in IBI (change from base-
line), reflecting greater cardiovascular arousal, when reading the Catholic costly 
signaling profile and investing in the Catholic costly signaling target than when 
reading the Muslim costly signaling profile and investing in the Muslim costly 
signaling target; conversely, non- Judeo- Christians showed decreases in IBI when 
reading the Muslim costly signaling profile and investing in the Muslim costly 
signaling target, and increases when reading the Catholic costly signaling profile 
and investing in the Catholic costly signaling target. Shorter IBIs were associated 
with greater investment amount. Physiological arousal, perhaps reflecting emo-
tional engagement, may motivate us to invest in ingroup members, particularly 
those who signal in a salient way their genuine commitment to the group.

Funding: Supported by a grant from the Air Force Office of Scientific Research 
awarded to Adam B. Cohen and Gene Brewer.
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NEGATIVE EMOTION REDUCES ERP AMPLITUDE 
REFLECTING VISUAL WORKING MEMORY RETRIEVAL
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Descriptors: Emotion, Working Memory, ERP
Recent studies have argued that negative emotion improves quality of visual 

working memory (VWM) representation (Xie & Zhang, 2016). VWM, however, 
consists of some processes (i.e., encoding, maintenance, and retrieval), thus it has 
been still unknown that which process has responsibility for the improvement of 
VWM quality. In order to clarify this point, current study measured two ERPs that 
reflect encoding/maintenance (CDA) and retrieval processes (SPCN) during con-
tinuous report VWM task. We manipulated participant’s emotional state by show-
ing negative or neutral pictures (negative and neutral conditions) which selected 
from international affective picture system (IAPS), at the beginning of each block 
of VWM task. Behavioral results showed that quality of VWM representation 
was not improved in negative condition, although their subjective emotional state 
was significantly more negative in negative condition than in neutral condition. In 
addition, ERP results revealed that CDA amplitudes do not differ between the two 
emotional conditions, SPCN amplitude significantly decreased in the negative 
condition. These results indicate that negative emotion impairs VWM function at 
the retrieval process rather than improves. The behavioral and ERP results were 
inconsistent, however, similar pattern of results was reported, i.e., reduced P600 
amplitude without the effect on performance during syntactic processing under 
negative mood (Verhees et al., 2015). Therefore, it is possible that negative emo-
tion affects the retrieval process of VWM without the behavioral effect. 

Funding: This study was conducted as part of the project supported by the 
MEXT, JAPAN, for the Strategic Research Foundation at Private Universities 
(2015- 2019; Project number S1511032) to the Center for Applied Psychological 
Science (CAPS), Kwansei Gakuin University. Part of this study was also sup-
ported by JSPS KAKENHI (No.17K13968) awarded to MS.
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POSITIVELY CORRELATED WITH POST- ERROR BRAIN 
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Descriptors: Emotion, Error Monitoring, Incidental Recall
In the present study, we investigated, first, whether short- duration affective 

states induced by emotional nouns can lead to increased error monitoring relative 
to a neutral task condition, and second, whether post- error brain activity can sup-
port incidental recall for emotional words. Fifty- eight participants (33 females, 
mean age 23.4 years) performed a stop- signal task that required response inhibi-
tion to negative, positive or neutral nouns while EEG was recorded. Immediately 
after the completion of the task, they were instructed to recall as many of the 
presented words as they could in an unexpected free recall test. We found signifi-
cantly larger error- related brain activity in the error- positivity (Pe) time window in 
both emotional conditions. We also observed that both negative and positive nouns 
produced a benefit in incidental recall as compared to neutral nouns. Interestingly, 
the memory performance for negative words was positively correlated with the Pe 
amplitude in general and in the negative condition in particular. The source local-
ization analysis revealed that the memory recall for negative words was associated 
with widespread bilateral activations in the dorsal anterior cingulate cortex and in 
the medial frontal gyrus, registered in the Pe time window during negative trials. 
These results suggest that the emotional enhancement of error monitoring may be 
induced by stimuli with ontogenetically learned emotional significance, and that 
post- error activity of the medial prefrontal cortex may selectively correlate with 
incidental memory for negative material.

Funding: Opus 10 grant (2015/19/B/HS6/00341) from the National Science 
Centre of Poland
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Descriptors: Heart Rate Variability, Post-Traumatic Stress Disorder, Emotion 
Regulation

High rates of treatment failure among co- morbid Post- traumatic Stress 
Disorder (PTSD) and Substance Use Disorder (SUD) stress the importance of 
identifying factors influencing treatment outcomes. High- frequency heart rate 
variability (HF- HRV) is a suggested biomarker for emotion regulation, the ability 
to generate appropriate emotional responses via the influence of the parasympa-
thetic nervous system on the heart. Low HF- HRV predicts susceptibility to PTSD 
and less benefit from interventions involving writing about traumatic events. 
Thus, difficulty regulating autonomic responses might lead to worse treatment 
outcomes in therapies that involve processing trauma. We examined the relation-
ship between HF- HRV, PTSD (clinician and self- rated) and substance use out-
comes before and after treatment in patients with PTSD symptoms and SUD. 
Participants were randomized to standard cognitive- behavioral therapy (CBT) for 
SUD (control therapy) or a new treatment integrating CBT with cognitive pro-
cessing for PTSD (novel therapy). We expected high HF- HRV to predict better 
outcomes in the novel therapy. Higher HF- HRV predicted a greater improvement 
in clinician, but not self, ratings of PTSD symptoms in the novel, but not the con-
trol treatment. HF- HRV did not predict substance use outcomes. These findings 
emphasize the potential of HF- HRV as a predictor of PTSD treatment outcomes 
and suggest those with poorer autonomic emotional regulation may not respond to 
treatment requiring processing of trauma. Future studies could investigate altering 
autonomic functioning prior to treatment for PTSD.

Funding: This study was funded by a National Institutes of Health KL2 Career 
Development Award (KL2TR000370- 07: PI: Vujanovic). The work was also sup-
ported by the National Institute on Drug Abuse (P50 DA009262; PIs: Schmitz, 
Lane, Green).
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EFFECTS OF RIGHT TEMPORAL LOBE RESECTION ON 
VISUAL EMOTION PROCESSING: AN FMRI STUDY

Lea Stieghorst1, Alexandra Mehlmann2, Martin Wegrzyn2, Friedrich Wörmann1, 
Johanna Kissler2, Christian Bien1

1Epilepsy Centre Bethel, 2Bielefeld University

Descriptors: Amygdala, Visual Emotion Processing, fMRI
Emotionally arousing stimuli trigger higher BOLD signal than neutral stimuli 

in brain areas involved in visual processing. One explanation for this effect is the 
modulation of visual pathways by feedback originating in the amygdala. To test 
this hypothesis, we examined visual emotion processing of different stimuli in 
epilepsy patients (currently n = 8, data collection is ongoing) with right unilateral 
temporal lobe resection comprising amygdala and hippocampus and healthy par-
ticipants matched for age and gender. In a passive viewing fMRI paradigm, we 
compared the BOLD response for negative and neutral scenes, faces, and words. 
In healthy participants, negative scenes induced enhanced activation in the bilat-
eral lateral occipital cortex, left fusiform and right inferior temporal gyrus, while 
in patients only the left inferior temporal gyrus showed increased response. For 
faces, emotional activation in healthy participants comprised typical face process-
ing areas such as the bilateral lateral occipital cortex and superior temporal sulcus, 
right fusiform and inferior temporal gyrus. In patients, increased activation was 
restricted to the left fusiform gyrus. For negative words neither healthy partici-
pants nor patients showed differential activations. Our results suggest that right 
medial temporal lobe structures are important, but not sole generators of visual 
processing enhancement for emotional stimuli, as ipsilesional responses to nega-
tive stimuli were reduced after right amygdala resection, but relatively preserved 
in the contralesional hemisphere.

Funding: Deutsche Forschungsgemeinschaft (DFG)
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SHORT- TERM RELAXATION TRAINING IMPROVES SELF- 
COMPASSION THROUGH BRAIN NETWORKS RELATED TO 
ATTENTIONAL, COGNITIVE AND AFFECTIVE PROCESSING

Yi-Yuan Tang1, Xiaoqian Ding2, Rongxiang Tang3

1Texas Tech University, 2Liaoning Normal University, 3Washington University, 
St. Louis

Descriptors: Compassion, Training, Networks
Compassion is broadly defined as the feeling that arises in witnessing an-

other’s suffering, alongside the subsequent motivation to help. The construct of 
compassion is multi- faceted and generally it includes attentional, cognitive and 
affective components. Studies have shown that these psychological processes are 
based on brain networks such as frontal lobule, insula, parietal and temporal lob-
ule, anterior and posterior cingulate cortex. Given that relaxation training (RT) 
includes mental processes such as paying attention, body relaxation and mental 
imagery that are involved in the psychological processes of compassion, it may 
be possible to improve compassion. This study aims to examine this possibility 
and its underlying brain mechanism. We trained 31 healthy college students for 
2 weeks (30 min/session for 10 sessions, 5 h in total) using progressive mus-
cle RT which has been widely used in research field. We used Self- compassion 
Scale–Short Form (7 subscales) to assess changes in self- compassion before and 
after 2- wk of RT. Brain scans were collected at pre- /post- training in a 3- Telsa 
Philip scanner. After training, the two subscales of isolation and over- identified 
showed improvement and increased brain activity was also detected in the right 
frontal lobule and right insula, the parietal and temporal lobule, and posterior cin-
gulate cortex. These results may suggest that a brief RT improves self- compassion 
through brain networks related to attentional, cognitive and affective processing, 
similar to the mindfulness training. Further comparison studies are warranted.
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REVENGE IS SWEET: APPROACH- MOTIVATED ANGER 
ENHANCES THE REWP TO REVENGE OPPORTUNITIES

A. Hunter Threadgill, Philip Gable
University of Alabama

Descriptors: Anger, Approach Motivation, RewP
Past research has found that the reward positivity (RewP), an ERP indexing 

performance monitoring, is enhanced by negative approach- motivated states such 
as anger, relative to a neutral state. However, this past research did not disentangle 
whether negative approach- motivation (e.g., anger) enhanced the RewP similarly 
to positive approach motivation (e.g., monetary rewards). In the current study, 
participants received insulting feedback from an ostensible opponent. Then, par-
ticipants played a reaction time game with three types of trials: revenge trials (par-
ticipants won money from their opponent), bank trials (participants won the same 
amount of money from a neutral bank), or neutral trials (no money could be won). 
Results revealed that both revenge trial win feedback and bank trial win feedback 
elicited larger RewP amplitudes than neutral trial win feedback, suggesting both 
revenge and winning money enhance the RewP. Additionally, bank trial loss feed-
back elicited larger RewP amplitudes than neutral trial loss feedback. There were 
no differences in RewP amplitudes between revenge trial loss feedback and both 
bank trial loss feedback and neutral trial loss feedback. These results suggest that 
winning the ability to rectify an angering event increases the RewP, relative to a 
neutral trial. Enhancing approach- motivated anger enhances reward sensitivity, 
especially when winning the ability to “get even” with an offender.
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INFLUENCE OF COMORBID ANXIETY AND DEPRESSION ON 
ERROR- RELATED BRAIN ACTIVITY

Brandon Alderman, Christopher Brush, Peter Ehmann
Rutgers, The State University of New Jersey

Descriptors: Error-related Negativity, Depression, Anxiety
The error- related negativity (ERN) is a viable neurobiological measure of psy-

chopathology that is enhanced in anxiety and blunted in depression, although not 
all studies are in agreement. Given the high rates of comorbidity, recent studies 
have examined independent and overlapping influences of anxiety and depression 
on the ERN (e.g., Weinberg et al., 2015). The aim of this study was to assess the 
influence of comorbid anxiety and depression on the ERN by examining individ-
ual and trial- level factors. 119 participants (49 MDD, 23 MDD+Anx, 47 controls) 
completed a flanker task while EEG was recorded. Results indicated a significant 
relationship between depressive and anxiety symptoms and ERN, rs > -  .22, ps < 
.01, with a larger ERN in individuals with greater symptom severity profiles. A 
trend was observed for the residualized ERN difference score, F(2,116) = 2.8, p 
= .06, such that there was a larger amplitude for MDD+Anx compared to MDD 
and controls. Within- task trajectory of ERN over time was also examined using 
multilevel modeling (MLM), controlling for CRN amplitude. MLM revealed a trial 
number x group interaction, b = - 1.4, p < .05, such that individuals with MDD+Anx 
displayed less attenuation in ERN amplitude across the experiment relative to those 
with MDD and controls. These findings suggest that individuals with comorbid 
anxiety and depression exhibit greater neural responses to errors relative to those 
without a comorbidity. Future studies examining individual differences in ERN 
elicited by various tasks may help to explain variation in ERN across disorders.

Poster 2- 049

TRAIT DISINHIBITION IN ADOLESCENCE PREDICTS LATER 
CORTICAL GRAY MATTER VOLUME IN A LARGE- SCALE 

SAMPLE

Jens Foell1, Keanan Joyner1, Max Owens2, Lawrence Sweet2, James MacKillop3, 
Frauke Nees4, Angela Heinrich4, Herta Flor4, Christopher Patrick1

1Florida State University, 2University of Georgia, 3McMaster University, 
4Central Institute of Mental Health

Descriptors: Disinhibition, MRI, Gray Matter Volume
In the IMAGEN project, over 2,000 adolescents have been assessed across 

8 testing sites using self- report, behavioral and neuroimaging measures. Initial 
assessment was performed at age 14, with a follow- up assessment at age 19. A 
recent investigation (Brislin et al., 2018) was undertaken to construct a measure 
of trait disinhibition (a dispositional construct of inhibitory control) using self- 
report items collected in the context of the IMAGEN project. This Disinhibition 
scale has been shown to predict Externalizing psychopathology in this sample. 
The work described here investigated the relationship between trait disinhibition, 
as measured by this scale, with total cortex volume and regional gray matter vol-
ume for those participants with longitudinal MRI data (N = 1173). Multi- level 
modeling was used to account for and to quantify potential differences between 
scanning sites. At initial assessment (age 14), our analysis found a negative cor-
relational relationship between Disinhibition scale scores and regional gray mat-
ter volume in several regions that have been identified as relevant to externalizing 
psychopathology in prior studies, such as the orbitofrontal cortex and cuneus. 
Furthermore, several of these relationships persisted for regional gray matter vol-
umes assessed at age 19, indicating persistence of trait- brain associations across 
time. These results support the notion of disinhibition as a stable trait and provide 
new information about local and global cortical gray matter volume scores as 
neural markers for behavioral phenotypes.

Funding: W911NF- 14- 1- 0018 (US Army)
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P3 AND MEDIAL FRONTAL THETA REDUCTION AT AGE 14 
PROSPECTIVELY PREDICT ALCOHOL MISUSE AT AGE 17

Jeremy Harper, Stephen Malone, William Iacono
University of Minnesota, Twin Cities

Descriptors: Alcohol, P3, Medial Frontal Theta
Reduced parietal P3 amplitude during adolescence prospectively predicts 

problematic drinking. Research suggests that diminished medial frontal theta 
power, an EEG correlate of response conflict and behavioral adjustment, is also 
associated with alcohol misuse. It is unknown whether reductions in theta pre-
cede the development of problematic drinking. The present work investigated 
this question in a prospective twin sample (N = 593). EEG was recorded during 
an oddball task at age- 14, and alcohol misuse was assessed at ages 11, 14, and 
17. Reductions in target- related parietal P3 and midfrontal theta at age- 14 both 
predicted greater alcohol misuse at age- 17 (controlling for any use by age- 14). 
These associations were specific to the rare target/oddball experimental condition, 
which involves response uncertainty and action selection demands. Importantly, 
P3 and theta each accounted for unique variance in age- 17 alcohol misuse, and 
added significant incremental prediction of age- 17 drinking over and above any 
use by age- 14. Reduced midfrontal theta and parietal P3 appear to tap distinct 
neurophysiological processes (conflict monitoring, attention/stimulus- response 
updating, respectively) related to the development of problematic drinking, and 
may help identify those at high- risk for future alcohol misuse.

Funding: DA013240; DA036216; NSF- GRF No. 00039202
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DISPOSITIONAL THREAT SENSITIVITY AND NEURAL 
PROCESSES DURING TASK SWITCHING IN AN AVERSIVE 

CUING CONTEXT

Keenan Roberts, James Yancey, Keanan Joyner, Kara Hultstrand, Walter Boot, 
Christopher Patrick

Florida State University

Descriptors: Attentional ERPs, Trait Fear, Task Switching
The ability to flexibly shift response sets (task switching) is a central com-

ponent of everyday decision making. External factors, such as stress or threat, 
can affect the effectiveness and efficiency of task switching. Furthermore, dis-
positional threat sensitivity (THT), the tendency to react more vs. less fearfully 
across multiple contexts, has been shown to moderate the impact of threat on 
task switching (Yancey, 2017). However, it remains unclear how THT relates to 
neural processes during task switching under threat. We examined ERP responses 
to task- relevant stimuli in a combined undergraduate/community sample (N = 90, 
53% male, Mage = 20.3). Participants viewed tilted neutral faces framed by red 
or green borders under blocked shock- threat and non- threat conditions and re-
sponded either to the frame color or gender of the face depending on direction 
of tilt. THT showed associations with only early ERP components. Specifically, 
participants higher in THT exhibited blunted P1 to framed face stimuli across all 
trials of the task. Relations with N2 and VPP response components were more 
complex, with high- THT participants showing amplitude reductions during threat 
relative to safe, but with moderation by trial type (i.e., switch vs. repeat). THT was 
not associated with the later P3 component. These findings suggest that earlier 
neural processing of task- relevant stimuli is influenced by individual differences 
in THT. Implications for understanding variations in adaptive performance in af-
fectively charged situations will be discussed.

Funding: W911NF- 14- 1- 0018 (US Army)
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THE RELATIONSHIP BETWEEN EARLY LIFE ADVERSITY, 
PARASYMPATHETIC CARDIAC FUNCTIONING, AND 

CURRENT PERCEIVED STRESS IN PARENTS OF YOUNG 
CHILDREN

Frederica Rockwood, Karen Smith, Greg Norman
University of Chicago

Descriptors: Early adversity, Perceived stress, Parasympathetic cardiac 
functioning

Chronic and/or extreme stress in parents is associated with negative outcomes 
for parents and children. Parents exposed to early adversity exhibit higher levels 
of stress and are at greater risk for negative parenting behaviors. Early adversity 
is associated with alterations in physiological stress response systems, including 
the parasympathetic nervous system, that influence how individuals respond to 
later stress. This suggests that changes in parasympathetic functioning may be 
a potential mechanism linking early adversity to parents’ perceived stress. This 
study examined the relationships between early adversity, parasympathetic car-
diac regulation, and parents’ perceived stress in 420 low- income parents of young 
children. The study found that parents with increased parasympathetic regulation 
had lower levels of perceived stress. Additionally, parents with greater childhood 
adversity had higher current levels of perceived stress. Interactions between early 
adversity and parasympathetic functioning were examined to determine if para-
sympathetic activity moderates the relationship between childhood adversity 
and perceived stress. We also explored whether other stress related processes, 
including loneliness and perceived control, affected these relationships. Overall, 
the findings in this study suggest that parents’ perceptions of stress are influenced 
by both parasympathetic functioning and childhood adversity and provide insight 
into factors which influence individual differences in stress processes that have 
implications for parent and child outcomes.

Funding: Templeton Foundation, Rainin Foundation
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INTERNAL RELIABILITY OF BEHAVIORAL AND NEURAL 
MEASURES DURING A DOT- PROBE TASK IN A HIGH- ANXIOUS 

NONPATIENT SAMPLE

Sarah Sass1, Travis Evans2, Kue Xiong1

1University of Texas at Tyler, 2University of Miami

Descriptors: Dot-probe, Emotion, Anxiety
Attentional bias to threatening or emotionally arousing stimuli is often mea-

sured using the dot- probe task (DPT). Past DPT research suggests that reaction 
time (RT) bias scores are unreliable. However, most of these studies used low 
anxious samples where attentional biases are often not evident, which may skew 
reliability estimates. To address this issue, the present study characterized the re-
liability of RT and ERP (P100 amplitude) measures of attentional bias in a sample 
of 41 nonpatients reporting high levels of anxious arousal or anxious apprehen-
sion and low levels of anhedonic depression. The DPT in the present study used 
pleasant- neutral, threat- neutral, pleasant- threat, and neutral- neutral word pairs. 
Pleasant and threat stimuli were matched on emotional arousal level. Split- half 
reliability was low for RT bias scores but high for raw RT. Split- half reliability 
was moderate for P100 amplitude. Present results are consistent with previous 
work in supporting the use of ERP and raw RT measures rather than RT bias 
scores when using the DPT with a high anxious sample.

Funding: Internal grant from the University of Texas at Tyler to Dr. Sarah Sass.
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NEUROPHYSIOLOGICAL INDICES OF INDIVIDUAL 
DIFFERENCES IN SELF- OTHER DISTINCTION

Daniel Shaw1, Kristína Czekóová2, Martin Lamoš2, Beáta Špiláková2, Miguel 
Salazar2

1Aston University, 2CEITEC, Masaryk University

Descriptors: Self-other Distinction, Individual Differences, Electroencephaology
Differentiating between self-  and other- representations is a fundamental 

component of social cognition; this capacity for self-other distinction (SOD) al-
lows us infer the mental and emotional states of others, whilst simultaneously 
adapting our own behaviour accordingly. Understanding individual differences in 
SOD, and the underlying neurophysiological correlates, will therefore facilitate 
a better understanding of the huge variability observed in social behaviour. To 
investigate this, we asked 65 individuals to complete an extensive battery of self- 
report and performance measures of social cognition (e.g., perspective taking, 
emotion regulation). From these same individuals, we then collected high- density 
EEG data while they performed two tasks that examined SOD in the action and 
emotion domain: A stimulus- response compatibility procedure measured their 
ability to inhibit imitative tendencies when faced with conflicting self-  and other- 
action representations; and an emotional go/no- go task assessed their ability to 
withhold involuntary responses to others’ emotional expressions. Analyses of 
functional connectivity revealed that both tasks engaged a brain network com-
prising neural systems implicated in high- level socio- cognitive processes, such 
as empathy. Furthermore, we were able to predict individuals’ performance on a 
variety of measures of social cognition on the degree of connectivity within this 
brain network during SOD. This reveals the neurophysiology behind SOD, and 
demonstrates that individual differences in SOD translate into variability in social 
cognition.

Funding: This work was supported by grant GA15- 16738S, and RVO: 68081740 
from the Czech Science Foundation.
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EEG BETA DESYNCHRONIZATION DURING OBSERVATION 
OF MEANS- END ACTIONS REFLECTS MIRROR SYSTEM 

ACTIVITY IN 9- MONTH- OLD INFANTS

Ranjan Debnath1, Marlene Mayer2, Virginia Salo1, Nathan Fox1, Amanda 
Woodward2

1University of Maryland, College Park, 2University of Chicago

Descriptors: EEG Beta Desynchronization, Mirror System, Infants
Desynchronization of EEG power in mu and beta band is used as neural 

correlate of mirror system activity in human adults. In developmental study, 
mu desynchronization is widely accepted as an index of mirror system activ-
ity. Modulation of beta power has been localized in the motor cortex in humans 
whereas modulation of mu rhythm has been localized in sensory cortex. Therefore 
the modulation of beta power during action observation can be a useful correla-
tion of primary motor cortex activity and thus activation of the mirror system. 
However, there is a dearth of studies examining the relation between beta power 
and mirror system in developmental population. This study examined beta power 
during execution and observation of action in 9- month- old infants. EEG was re-
corded while 29 9- month- old infants executed grasping actions and observed an 
experimenter produce means- end actions made with a tool. Analyses focused on 
the 10- 20 Hz frequency band which captures beta power in infant. Results showed 
significant beta desynchronization compared to baseline during action execution 
and observation that was strongest over central regions. Of particular importance, 
during observation activation over the central region (M=- 2.9) was significantly 
greater compared to other brain areas (frontal, M=- 1.31, p=.001; parietal, M=- 
1.98, p=.038; occipital, M=- 2.09, p=.073). These results are consistent with find-
ings in adults and show an association between action processing and beta power 
desynchronization. Therefore insight into infant mirror system can be gained by 
examining the beta band power.

Funding: This research was supported by NIH grant (P01 HD064653).
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EMOTIONAL FACE PROCESSING IN ADOLESCENTS: AN ERP 
STUDY
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1John Jay College of Criminal Justice, City University of New York, 2The 

Graduate Center, City University of New York

Descriptors: Adolescents, Emotional Faces, Spatial Frequency
Immature face processing in adolescents may be driven in part by the rel-

atively slow maturation of visual pathways that process low spatial frequency 
(LSF) information, which are known to be important for rapid recognition of emo-
tional faces. We investigated age- related differences in ERPs to emotional faces 
among adolescents (14- 17 years) and adults (25- 35 years). EEG was recorded 
while participants indicated the orientation (upright or inverted) of happy faces, 
fearful faces, and chairs. All stimuli were presented using three different filter 
settings: unfiltered, low- pass (LP) and high- pass (HP). Consistent with prior re-
search, faces elicited larger N170s than objects (chairs) and inverted images elic-
ited larger N170s than upright ones for faces, but not chairs. Also, unfiltered and 
LP faces elicited this inversion effect, but HP faces did not. In general, adolescents 
had larger N170s than adults, and this difference was largest for fearful faces. 
Adolescent boys showed smaller N170 face inversion effect than adolescent girls, 
but there were no gender difference in adults. A priori age- related comparisons of 
N170s to the three different filter settings revealed significant effects of age for LP 
faces only. For LP faces, we found that the inversion effect was larger for happy 
than fearful faces in adolescents, but the reverse was true for adults. Our data sug-
gest that the pathways that carry information about LSF are still maturing during 
adolescence, and that this slow development may detrimentally affect fearful face 
processing in particular.

Funding: Funding for this project was provided by the City University of New 
York
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PARENTAL INTRUSIVENESS AND CHILD ANXIETY RELATE 
TO CHILDREN’S PHYSIOLOGICAL REGULATION
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Descriptors: Parenting, Psychopathology, Emotion Regulation
This study examined how parents’ intrusive behaviors and children’s anxious 

symptoms jointly related to children’s physiological recovery during a parent- 
child interactive stressor task in the laboratory. 97 children (ages 3- 7) and a parent 
participated in a frustration task in which they were asked to complete a diffi-
cult puzzle in a short amount of time (a near- impossible task). Parents were in-
structed not to help, and their intrusive behaviors were coded offline. Children’s 
psychophysiological activity in both the parasympathetic (via respiratory sinus 
arrhythmia; RSA) and sympathetic (via pre- ejection period; PEP) branches of the 
autonomic nervous system was continuously monitored throughout the frustrating 
task and a subsequent recovery phase. We examined how parental intrusive behav-
iors related to children’s psychophysiological recovery from frustration during 
early childhood, and assessed whether children’s anxiety symptoms moderated 
this relation. We found that child anxiety moderated the relation between parental 
intrusive behavior on children’s physiological recovery, but only in the sympa-
thetic system. Additionally, this was further qualified by age, such that parental 
intrusion related to sympathetic recovery only for older, more anxious children. 
Our findings align with previous research showing that parental intrusive behav-
iors have harmful effects on children’s adjustment. Additionally, our study is one 
of the first to show this at a physiological level, whilst also providing further 
clarification for which children might be more at risk.
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PARASYMPATHETIC CARDIAC FUNCTIONING AND 
CHILDREN’S BEHAVIORAL RESPONSES TO ABUSE

Karen Smith, Stephanie Dimitroff, Greg Norman
University of Chicago

Descriptors: Self-regulation, Parasympathetic Cardiac Regulation, Abuse
Abuse has wide ranging negative effects on children’s psychophysiological 

functioning. Research examining children’s psychophysiological responses to 
abuse relies on cross sectional comparisons of children who previously experi-
enced abuse with children who have never experienced abuse. The current work 
takes a longitudinal approach, exploring children’s psychophysiological func-
tioning prior to and after an occurrence of abuse. 38 children’s self- regulatory 
behaviors and parasympathetic functioning were assessed daily during their par-
ticipation in a preschool program targeting children exposed to early life stress. 
Written summaries of children’s classroom behavior and documentation from 
weekly home visits with children’s families were coded for incidences of child di-
rected abuse. Children’s self- regulatory behaviors improved during the program. 
These improvements were paralleled by increases in parasympathetic function-
ing. After abuse, children demonstrated decreased positive change in behaviors. 
The relationship between children’s parasympathetic functioning and behaviors 
immediately prior to and after abuse were explored to examine whether children’s 
parasympathetic functioning, as a marker of higher level cognitive and emotional 
regulatory processes, predicts their behavioral responses to abuse. The results 
suggest that abuse has a long- term negative impact for children, slowing posi-
tive behavior changes in response to intervention. Additionally, parasympathetic 
functioning may track higher level central processes influencing how children 
perceive and respond to abuse.

Funding: John Templeton Foundattion
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ENHANCED ERROR- RELATED NEGATIVITY IN CLINICALLY 
ANXIOUS FIVE- TO- SEVEN- YEAR- OLD CHILDREN
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Descriptors: Anxiety, Development, ERN
The error- related negativity (ERN) has been proposed as a potential neural 

biomarker of anxiety. In anxious adults, the ERN has been shown to be increased. 
While some work suggests the ERN is increased in clinically anxious children, 
most work has been conducted in samples spanning wide age- ranges or in older 
children or adolescent samples. There is some evidence suggesting that the ERN 
is enhanced in clinically anxious individuals as early as 6 years- old, but this find-
ing has yet to be replicated. The current study sought to address this gap in the 
literature. 103 parent/child dyads (children aged five to seven) were recruited 
from a community sample. The Kiddie Schedule for Affective Disorders and 
Schizophrenia (KSADS) was administered to parents to determine child diagnos-
tic status. Children diagnosed with either a threshold or subthreshold anxiety dis-
order were assigned to the anxiety (ANX; n=23) group, while participants without 
an anxiety diagnosis were assigned to the non- anxiety (NON; n=49) group. 
Results demonstrated a significant difference between ANX and NON difference 
scores, such that children with a subthreshold or threshold anxiety disorder were 
characterized by increased error- related brain activity. These results replicate and 
provide support for previous findings demonstrating enhanced ERNs in clinically 
anxious children is evident early in development.
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THE IMPACT OF TOP- DOWN AND BOTTOM- UP 
INTERVENTIONS ON AUTONOMIC FUNCTION IN PERSONS 

WITH CLINICALLY ELEVATED ANXIETY
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Descriptors: Intervention, Heart Rate Variability, Anxiety Disorders
Anxiety disorders are associated with reductions in heart rate variability 

(HRV). According to Thayer and Lane’s (2000) neurovisceral integration model, 
HRV could be modulated in either a top- down or bottom- up fashion. However, 
research is scarce regarding the impact of anxiety interventions on HRV as an 
outcome measure. The current study employed a RCT design with a sample of 
30 adults with clinically elevated anxiety. We compared the impact of cognitive 
restructuring (CR), a top- down emotion regulation (ER) technique, with open 
monitoring mindfulness (OM), a bottom- up ER technique. Effects of intervention 
on self- regulation were assessed at a physiological (i.e. HRV), behavioral (i.e. 
emotion regulation (ER) and executive function (EF) task) and subjective (i.e. 
questionnaires) level. Results indicated a time by intervention effect on phasic 
HRV on the ER task, where HRV decreased with CR and increased with OM. CR 
led to greater perceived success in cognitive reappraisal. There was a main effect 
of age independent of intervention on the EF task, such that increased age was 
related to increased phasic reactivity. On the EF task, CR became faster, whereas 
OM became slower but more accurate. Significant intervention effects were found 
on anxiety and aspects of mindfulness, with greatest reductions in anxiety found 
in OM compared to CR. Results demonstrate the utility of multi- modal assess-
ment of cognitive and emotional dysregulation in anxiety disorders, as well as 
the different pathways through which different interventions can impact HRV and 
ameliorate symptoms of anxiety.
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TRANSCUTANEOUS VAGUS NERVE STIMULATION REDUCES 
SPONTANEOUS BUT NOT INDUCED NEGATIVE THOUGHT 

INTRUSIONS IN HIGH WORRIERS
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Descriptors: Transcutaneous Vagus Nerve Stimulation, Worry
Worrying is a central symptom of anxiety disorders. It is strongly associated 

with low vagus nerve activity as indexed by low heart rate variability. Previous 
work suggests that low activity of the vagus nerve might maintain worrying, but 
the causal effect of vagus nerve activity on worrying has not been established. We 
set out to test this in a pre- registered experiment. Ninety- seven high trait worriers 
were randomly allocated to receive transcutaneous electrical stimulation of the 
auricular branch of the vagus nerve at the concha (tVNS), or of the earlobe (sham 
stimulation) while negative thought intrusions were assessed during a Breathing 
Focus Task, which consists of a pre- worry period, a worry induction, and a post- 
worry period. Participants who received tVNS reported significantly fewer nega-
tive thought intrusions during the pre- worry period, but the effects of tVNS after 
the worry induction were mixed. An exploratory analysis indicated that partici-
pants in the tVNS condition were more likely to report negative thought intrusions 
shortly after the worry induction, but became less likely to do so as the post- worry 
period went on. These findings provide preliminary evidence that vagus nerve 
activity indeed plays a causal role in the occurrence of worrisome thoughts and 
confirm the need for additional research on this topic.

Funding: This research was supported by Veni grant 451- 14- 013 (Netherlands 
Organisation for Scientific Research) awarded to BV
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LEARNING MEDICAL DIAGNOSIS: THE EFFECT OF 
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Descriptors: Medical Education, Learning, EEG
There has been a line of recent evidence demonstrating that practicing a 

motor skill with the expectation to teach that same motor skill enhances learn-
ing (Daou et al., 2016a; 2016b; Daou et al., 2018). It has been suggested that 
expectation to teach a skill used working memory and action monitoring to a 
larger extent than those who did not expect to teach (Daou et al., 2018). Indeed, 
the present experiment extended these findings to the cognitive domain using a 
medical diagnosis task demonstrated previously in our laboratory (Williams et 
al., 2017). Participants with no medical training were invited to perform a similar 
task in which they were tasked to learn how to diagnose different types of liver 
diseases. For each trial, each participant made a diagnostic choice and received 
correct or incorrect feedback was provided to the participant. Participants were 
assigned to one of two groups: teaching and non- teaching groups. Both groups 
returned to the laboratory one- day after the EEG session and performed a written 
post- test. The teaching group was invited to return to the laboratory and taught an 
experiment confederate. Our preliminary behavioural results agree with past work 
in our laboratory (i.e., Williams et al., 2017), such that out participants were able 
to learn to diagnose different disease types. Also, and critically, our event- related 
potential results show diminished reward positivity amplitude that decreased as 
performance improved. Likewise, post- test data show that participants who were 
instructed to teach the confederate showed higher retention rates.

Funding: Mitacs Accelerate Grant
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THE EFFECTS OF CLASSICAL CONDITIONING IN ODDBALL 
PARADIGM ON EEG AND EVENT- RELATED POTENTIALS

Boris Kotchoubey1, Yuri Pavlov2

1University of Tübingen, 2Ural Federal University

Descriptors: Classical Conditioning, EEG, ERP
Aversive conditioning and electroencephalography together provide a good 

framework for expanding our knowledge about fast learning- related cortical 
changes. 19 healthy subjects participated in the study. In our experiment we 
tested a novel paradigm to study associative learning where aversive conditioning 
was combined with passive oddball. We employed conditioned auditory neutral 
stimuli and unconditioned aversive electrical shocks and used time- frequency, 
connectivity and event- related potentials (ERP) analyses to explore their interac-
tion. We found that pairing of neutral sounds with aversive electrical shocks may 
cause tangible changes in multisensory integration, as indicated by (1) the desyn-
chronization of lower beta activity in the hemisphere contralateral to expected 
electrical shocks and (2) the enhanced functional connectivity between auditory 
and somatosensory cortex in gamma frequency band. We also found larger P3a 
and LPP amplitudes to conditioned stimuli which can represent signatures of in-
creased attentional and emotional significance of these stimuli. Moreover, ERP 
were modulated by personality, in which higher anxiety and neuroticism values 
were associated with attenuated LPP. Our results reproduced and extended previ-
ous findings about multisensory integration in classical conditioning and demon-
strated the improved discriminability of ERP responses through incorporation of 
the oddball paradigm in associative learning.

Funding: The study was supported by the German Research Society (Deutsche 
Forschungsgemeinschaft), Grant KO -  1753/13.
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PHYSICAL AND PSYCHOSOCIAL STRESS DIFFERENTIALLY 
AFFECT FEEDBACK- BASED LEARNING

Xiao Yang1, Brittany Nackley2, Bruce Friedman2

1University of Pittsburgh, 2Virginia Tech

Descriptors: Feedback-based Learning, Stress, Cardiovascular Reactivity
Feedback- based learning refers to processes in which decisions are influenced 

by feedback. Such learning is influenced by acute stress (Hartley & Phelps, 2012). 
Physical and psychosocial stressors have been used to study effects of stress on 
feedback- based learning (Lighthall et al., 2013; Petzold et al., 2010). However, 
these stressors may elicit dissimilar physiological responses and affect feedback 
processing differently. Our study examined cardiovascular responses to a physical 
and psychosocial stressor and the effects of these two stressor types on feedback- 
based learning. 92 subjects were assigned to either a mental arithmetic (MA) or 
cold pressor (CPT) group, in a between- subjects pretest- posttest design. Subjects 
performed a feedback- based learning task (Frank et al., 2004) prior to and after 
the stressor, during which blood pressure (BP), heart rate variability (HRV), and 
learning outcomes that index feedback sensitivity were measured. Repeated mea-
sures ANOVAs were used to examine stress responses and the effects of stress on 
learning. Results showed an uncoupled pattern of BP and HRV responses during 
the MA, but not the CPT. Moreover, the CPT, but not the MA, increased sensi-
tivity to positive feedback, F = 7.35, p = .009, ηp

2 = .140. Additionally, high BP 
reactivity predicted less effect of stress on learning, F = 5.32, p = .024, ηp

2 = .062. 
These findings reveal different responses to physical and psychosocial stress as 
well as distinct effects on learning, and suggest that cardiovascular reactivity may 
moderate the effect of stress on feedback- based learning.

Poster 2- 065

AN INTRA- INDIVIDUAL APPROACH FOR DETECTING 
EVALUATION

David Herring1, Yvette Güereca2, Stephen Crites3

1Murray State University, 2University of Tulsa, 3University of Texas, El Paso

Descriptors: LPP, Deception, Memory
There is a wealth of literature focused on using event- related potentials 

(ERPs) to indirectly assess guilty knowledge (e.g., crime relevant information) at 
the individual level of analysis.  It is unknown whether the methods and analytic 
techniques used in the memory detection field similarly produce impressive clas-
sification rates when applied to evaluative memories. Here, we present two stud-
ies using an evaluative oddball paradigm in which participants either truthfully 
reported evaluation of images or concealed their evaluation. In Experiment 1 (n = 
17), an evaluative oddball paradigm was used in which context stimuli were pre-
sented (e.g., positive stimuli) and a smaller subset of stimuli were presented that 
were either congruent (positive) or incongruent (negative) with the context. On 
half of the trials participants were truthful and on the other half participants 
would misreport their evaluation.  In Experiment 2 (n = 53), a similar evaluative 
oddball paradigm was used except participants concealed their evaluation by not 
making a response. Using an intra- individual Bayesian classification scheme, the 
late positive potential (LPP) was used to classify whether participants’ evaluation 
was incongruent with the context for both truth telling and concealment. Across 
experiments, evaluatively incongruent trials during truth telling were more accu-
rately classified (75- 100%) compared to evaluatively incongruent trials during 
concealment (53- 68%). Though preliminary, these data suggest concealment of 
evaluation significantly hampers individual classifications. 
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VISUAL OBJECTS ARE RAPIDLY COMPARED TO 
CONTEXTUALLY ASSOCIATED TARGETS, REFLECTING 

HEMISPHERIC DIFFERENCES IN OBJECT REPRESENTATION

Cybelle Smith, Kara D. Federmeier
University of Illinois, Urbana- Champaign

Descriptors: Contextual Priming, Visual Object Recognition, EEG
How does the brain represent visual objects in memory, and how does it re-

cruit these memories in response to contextual cues to facilitate visual object pro-
cessing? We recorded EEG while participants (N=72) learned paired associations 
between scenes and novel objects from novel object categories. At test, scenes 
were presented and, after a delay, a matching or mismatching object appeared 
(match vs. mismatch judgment task). For each mismatching test object, similarity 
to the target (matching) object was computed along low and high level visual 
feature dimensions, derived from a pre- trained Alexnet. Both low- level (V1- like) 
and high- level (categorical) feature similarity to the target object affected ERP 
amplitude beginning at ~200ms, suggesting a rapidly initiated implicit compari-
son between the perceived object and the contextually- associated memory of the 
target object. In expt 1 (N=36) we parametrically varied the scene- object delay 
at test (0- 2500ms), and found target comparison effects even at short (<500ms) 
delays. In expt 2 (N=36), lateralized presentation of the object at test revealed that 
the left hemisphere (LH) was more sensitive to implicit rules pairing object and 
scene types. Also, the LH seemingly grouped objects into ‘near’ and ‘far’ cate-
gories of high- level visual similarity, while the right hemisphere retained more 
graded sensitivity. Our findings elegantly demonstrate how top- down effects on 
object processing reflect biases in the underlying object memory representation.

Funding: This work was supported by NIA grant AG2630 and a James S. 
McDonnell foundation award to K.D.F., as well as a Neuroengineering IGERT fel-
lowship and an NSF graduate research fellowship DGE- 1144245 awarded to C.M.S.
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VOICES TO REMEMBER: COMPARING NEURAL SIGNATURES 
OF INTENTIONAL AND NON- INTENTIONAL VOICE LEARNING 

AND RECOGNITION

Romi Zäske1, Denise Humble1, Christian Dobel1, Stefan Schweinberger2

1Universitätsklinikum Jena, 2Friedrich- Schiller- Universität Jena

Descriptors: Voice Recognition, Learning, ERPs
Electrophysiological data suggest a rapid acquisition of novel speaker repre-

sentations during intentional voice learning. We investigated effects of encoding 
intention on voice recognition, using a variant of the directed forgetting para-
digm. In an old/new recognition task, we compared performance and ERPs for 
previously studied voices, half of which had been prompted to be remembered 
(TBR) or forgotten (TBF). To assess incidental encoding of episodic informa-
tion, participants indicated for each recognized test voice the ear of presentation 
during study. During study more positive ERPs were seen for TBR than TBF 
voices (from ~250 ms), possibly reflecting deeper voice encoding. In parallel, 
subsequent recognition was higher for TBR than for TBF voices. Importantly, 
above- chance recognition for both encoding conditions nonetheless suggested a 
degree of nonintentional voice learning. In a surprise episodic memory test for 
voice location, above- chance recognition was observed for TBR voices only, sug-
gesting that episodic location memory depended on intentional voice encoding. 
At test, a left posterior ERP OLD/NEW effect (from ~500 ms) reflected recogni-
tion of studied voices under both encoding conditions. By contrast, a right frontal 
ERP OLD/NEW effect for TBF voices only (from ~500 ms) possibly mirrored 
more elaborative retrieval processes. Overall, we show that ERPs are sensitive to 
strategic voice encoding during study (from ~250 ms) and voice recognition at 
test (from ~500 ms), with the specific pattern of ERP OLD/NEW effects partly 
depending on previous encoding intention.

Funding: Deutsche Forschungsgemeinschaft: ZA 745/1- 1 ZA 745/1- 2 ZA 
745/3- 1 Schw 511/10- 1 and FOR1097
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DIFFERENT NEURAL NETWORKS ARE INVOLVED IN THE 
EXPECTATION (SPN) AND EVALUATION (RewP) PERIODS

Mio Kamei, Haruo Sakura
University of Ritsumeikan, Shiga

Descriptors: Probabilistic Saliency, Motivational Saliency, Habituation
P3 is well known to be sensitive to frequency (rarity, probability) of the 

stimulus, and rarity is considered to be the one factor of saliency. Our study 
focused on the effect of manipulating reward probability (frequency of correct 
and error trials) on Stimulus- preceding negativity (SPN) and Reward positivity 
(RewP). Modified MID task was performed under reward- approach (RAP) and 
punishment- avoidance (PAV) condition. Each condition was characterized by the 
type of possible outcome (motivational saliency: reward, punishment). Task diffi-
culty was regulated at 75% correct (25% error) rate to set the error trial as a rare 
and probabilistically salient situation, and this regulation enabled not fully but 
certain expectation toward the feedback (correct, error, reward, punishment). SPN 
and FB- P3 on 25%- error trial (salient situation) was larger than on 75%- correct 
trial (habituated situation), and the left hemisphere predominance on SPN was 
found on 25%- error trial (rare and error). Furthermore, a significant Condition 
× Trial interactions on SPN showed that SPN was increased under punishment- 
avoidance condition on 25%- error trial (rare and aversive salient situation). On 
the other hand, RewP on error trial under punishment- avoidance condition was 
not larger than reward- approach condition. These findings suggested that there is 
an interaction between the probabilistic saliency and motivational saliency, and 
indicated that different neural networks are involved in the expectation (SPN) and 
evaluation (RewP) periods.

Poster 2- 069

FRONTAL ASYMMETRY SHIFTS DURING IMPULSE CONTROL 
LOCALIZE TO THE INFERIOR FRONTAL GYRUS

Lauren Neal, Philip Gable
University of Alabama

Descriptors: Frontal Asymmetry, Source Localization, EEG Frequency
The frontal cortices are asymmetrically activated during impulsive and in-

hibitory behavior. Specifically, left frontal activation relates to impulsive behav-
ior and traits and right frontal activation relates to inhibition. However, no past 
work has examined shifts in frontal asymmetric activation during active impulse 
control. The current study examined frontal asymmetry during a risk- taking task 
(Balloon Analogue Risk Task) under alcohol or neutral cue exposure using EEG. 
Shifts toward greater relative right frontal cortical activation were observed on 
trials with successful impulse control (cash out). In contrast, activity shifted 
towards greater relative left frontal activation on trials with impulsive behavior 
(balloon explosion). EEG findings were examined for intracerebral sources using 
sLORETA software. Shifts towards right frontal activity during impulse control 
were localized to reduced activation of the left inferior frontal gyrus (lIFG). Shifts 
towards left frontal activation on trials on which impulse behavior occurred were 
localized to reduced activation of the right inferior frontal gyrus (rIFG). These 
findings suggest that shifting of right or left frontal asymmetry in inhibitory or 
impulsive behaviors stem from the inferior frontal gyrus. Additionally, these re-
sults point to the importance of considering the intracerebral sources of frontal 
asymmetry in regards to whether increased or reduced activation of contralateral 
hemispheres contributes to observed asymmetries.
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DISSOCIABLE EFFECTS OF REWARD MAGNITUDE ON 
MIDFRONTAL THETA AND FRN DURING PERFORMANCE 

MONITORING

Katharina Paul, Mario Severo, Gilles Pourtois
Ghent University

Descriptors: Reward Processing, FRn/midfrontal Theta, Performance Monitoring
During performance monitoring (PM), the Feedback Related Negativity 

(FRN) captures reward prediction errors (RPE), while midfrontal theta (MFT) is 
thought to reflect the general need for enhanced cognitive control (CC). In this 
study, we explored possible modulatory effects of reward magnitude on these two 
different PM components to gain insight into the complex interplay of reward 
expectancy with reward magnitude. Forty participants performed a simple gam-
bling task where the outcome (reward vs. no- reward), reward magnitude (low vs. 
high) and expectancy were manipulated on a trial by trial basis using a factorial 
design while 64- channel EEG was recorded concurrently. Results showed that 
the increase in reward magnitude was associated with a larger FRN component 
overall, compared to the low reward magnitude condition, suggesting a general 
gain in RPE. Interestingly, a similar pattern was observed for MFT, with the no-
table exception of the unexpected reward condition however that did not elicit an 
enhanced increase in MFT power. These results confirm that FRN and MFT can 
capture different effects during PM. Further they suggest that reward magnitude 
influences RPE unselectively, but likely impairs the need for enhanced CC in a 
condition specific, and hence context sensitive manner.

Funding: KP is supported by a PhD mandate [11U9216N] granted from the 
Research Foundation – Flanders (FWO). GP is funded by a Concerted Research 
Action Grant from Ghent University [BOF16/GOA/017] and by the FWO 
[3G024716]. He is the recipient of an independent investigator grant [23251] 
awarded by the NARSAD foundation.
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PRIMARY PROGRESSIVE TRANSCORTICAL MOTOR APHASIA: 
A CASE STUDY

Adithya Chandregowda, Heather Clark, Joseph Duffy, Mary Machulda, Val 
Lowe, Jennifer Whitwell, Keith Josephs

Mayo Clinic, Rochester

Descriptors: Primary Progressive Aphasia, Speech and Language, FDG PET
We report a clinical case (55 year old female) with a two year history of pro-

gressive language difficulty, who on a detailed speech and language examination 
presented with a profile that was not consistent with any of the three well- known 
variants (i.e., semantic, logopenic or agrammatic) of primary progressive aphasia 
(PPA). She exhibited pronounced difficulty with verbal initiation and discourse 
formulation, with relatively well preserved auditory comprehension, confron-
tation naming, and verbal repetition. She exhibited marked difficulty with verb 
production both at the word and sentence level. Overall, this speech and language 
profile was similar to transcortical motor aphasia (TMA), recognized in the liter-
ature as a subtype of aphasia typically resulting from a cerebrovascular accident 
affecting the anterior superior frontal lobe of the language dominant hemisphere. 
Her MRI was remarkable for focal volume loss in the left cerebral hemisphere, 
prominently within the left frontal and left temporal lobes. A fluorodeoxyglucose 
(FDG) PET showed left predominant prefrontal and anterior- medial temporal hy-
pometabolism. Assessment a year later revealed progression of the severity level 
of her aphasia, but her overall pattern continued to be similar to TMA. With a 
discussion of results from detailed speech and language, neurological, neuropsy-
chological and neuroimaging testing from her two visits, this study sheds light on 
a possible new variant of PPA.

Funding: NIH grant R01DC010367
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THE IMPACT OF CONCUSSION ON NEUROPHYSIOLOGICAL 
INDICES OF ERROR MONITORING: A LONGITUDINAL STUDY

Erin Modersitzki, Tyshae Jaggi, Kaylie Carbine, Ann Clawson, Ariana Hedges, 
Michael Larson

Brigham Young University

Descriptors: Concussion, Event-related Potential, Error Monitoring
The longitudinal impact of concussion on error monitoring processes is 

widely unknown. The majority of studies examining concussion remain cross- 
sectional, with little research on long- term resolution. We assessed error moni-
toring (i.e., the ability to assess one’s performance for mistakes and appropriately 
adjust behavior) acutely and nine months after acquiring a concussion. We mea-
sured the error- related negativity (ERN), an event- related potential which reflects 
error monitoring processes. Thirty- nine adults with concussion (Mage=23.44) and 
40 matched controls (Mage=22.45) completed a Flanker task, while electroenceph-
alography data were collected, within 3 weeks of acquiring a concussion (for con-
cussion group) and again nine months later. The task was successful at eliciting 
an error monitoring response, as demonstrated by larger (i.e., more negative) ERN 
amplitude to incorrect than correct trials (p<.01). A 2- group (concussion, control) 
by 2- session (acute, longitudinal) by 2- trial (correct, incorrect) repeated measures 
ANOVA revealed that, contrary to hypothesis, ERN amplitude did not differ be-
tween concussion and control participants at acute or the longitudinal sessions 
(ps<.1). Results suggest error monitoring may not be acutely or longitudinally af-
fected by concussion. Future research may wish to test how other neurophysiolog-
ical indices of cognitive functioning, such as conflict adaptation or attention, are 
longitudinally impacted by concussion, in addition to examining how error mon-
itoring is longitudinally affected by moderate to severe traumatic brain injuries.
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INVESTIGATING GIST PERCEPTION BY MEANS OF STEADY 
STATE VISUALLY EVOKED POTENTIALS

Elise Radtke1, Ulla Martens2, Thomas Gruber1, Benjamin Schöne1

1Osnabrück University, 2Norddeutsches Epilepsiezentrum für Kinder und 
Jugendliche

Descriptors: SSVEP, Object Perception, EEG
Gist perception refers to perceiving the substance or general meaning of a 

scene. To investigate this mechanism, we used the steady state visually evoked 
potential (SSVEP), an evoked oscillatory cortical response at the same frequency 
as a visual stimulus flickered at this frequency. We recorded high- density EEG 
of 19 participants. Two neighboring stimuli flickered at different frequencies, for 
example a drawing of a sun on the left side of the screen flickering at 8.6 Hz (f1) 
and the drawing of a parasol on the right side of the screen flickering at 12 Hz (f2). 
SSVEPs enabled us to separate the responses to the two distinct stimuli by ex-
tracting oscillatory brain responses at f1 and f2. We also investigated intermodu-
lation frequencies (IF), that is, the brain’s response at a linear combination, here at 
f1+f2 = 20.6 Hz. We compared the SSVEPs at f1, f2, and the IF to congruent (e.g., 
sun & parasol) versus incongruent (e.g., lemon & candle) stimulus pairs. Results 
revealed clear and separable neuronal oscillations at f1 and f2. Additionally, bi-
lateral frontal and occipital electrodes showed increased amplitudes at the IF in 
congruent as compared to incongruent pairs -  indicating the processing of shared 
aspects of the input, that is, gist perception (here a beach scene). Further analy-
ses revealed in more detail how f1 and f2 interacted. Therefore, SSVEPs are an 
excellent method to unravel mechanisms underlying the processing within multi- 
stimulus displays.
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THE INFLUENCE OF COGNITIVE LOAD ON LYING USING THE 
CLASSIC BOARD GAME OPERATION

Phillip Stoeklen, Sarah Wood, Hailey Hansen, Grace Karman, Brandon 
Beaulieu, Kyle Denver, Jenna Richardson

University of Wisconsin, Stout

Descriptors: Polygraph, Cognitive Load, Stress
The study involved two parts. First, participants played the classic board 

game Operation and were then asked to rank how difficult each ailment (game 
pieces) was to remove. Participants then took part in a lie detection task that re-
quired them to privately select a card with a number on it and then attempt to 
conceal their number from the experimenter while electrodermal activity (EDA), 
electrocardiogram (ECG), and photo pulse plethysmograph (PPG) were recorded. 
The experimenter asked, one at a time, whether a specific number was the num-
ber on their card. To reduce any anticipatory arousal, the numbers were ordered 
randomly so the participants could not anticipate when they would be asked about 
the number that required them to lie. Participants answered these questions while 
simultaneously playing the game Operation for a second time. Participants de-
cided which ailments to remove and indicated their choices to the experimenter. 
We wondered whether participants would strategically remove pieces they rated 
as more difficult (e.g., more stressful) in an attempt to mask their physiological 
response to lying. Results suggest that a majority of participants opted to remove 
less difficult ailments when delivering a lie. Electrodermal activity was stronger 
for the lie trial than for honest trials. In addition, arousal was clearly related to 
perceptions of difficulty. Electrodermal activity was stronger when removing dif-
ficult (vs. easy) ailments. Analysis of ECG and PPG is ongoing.

Poster 2- 076

DISPOSITIONAL CALLOUSNESS MODERATES EARLY 
NEURAL RESPONSE TO PAIN

Destiny Kruzel, Carson Jordan, Emily Perkins, Keanan Joyner, Christopher 
Patrick, Jens Foell

Florida State University

Descriptors: Event-related Potentials, Pain Tolerance, Personality
Personality dispositions may affect people’s experience of pain. For example, 

higher scores on the affective (callous) features of psychopathy predict increased 
tolerance for algometer- induced pain as indexed by maximum pressure endured 
(Brislin et al., 2016). However, it is unclear whether this increased tolerance re-
flects decreased neural sensitivity or increased determination to withstand dis-
comfort. We addressed this question by using event- related potentials (ERPs) to 
examine whether callousness relates to differences in neural processing of painful 
stimulation. Our major focus was on a P3- like response known to be elicited by 
intermittent, unpredictable shocks (Deguchi et al., 1996). Participants (N = 78) un-
derwent a shock calibration in which they rated pain elicited by shocks of increas-
ing intensity to the hand, and stopped at a level they found intolerable. Participants 
then completed a task- switching procedure in which shocks (titrated to their toler-
ance levels) were presented intermittently, within and between trials. EEG activity 
was recorded during the task and used to quantify P3 response to shocks occurring 
during intertrial intervals. When controlling for the intensity of shocks adminis-
tered (i.e., as related to pain tolerance), a significant negative association was found 
between callousness scores and amplitude of shock- evoked P3. Implications re-
garding the impact of personality on processing of pain stimuli will be discussed.

Funding: Grant # W911NF- 14- 1- 0018 (U.S. Army)
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EFFECTS OF ACUTE PRAZOSIN ADMINISTRATION ON 
STARTLE POTENTIATION DURING UNPREDICTABLE VERSUS 

PREDICTABLE STRESSORS IN HUMANS

Jesse Kaye1, Gaylen Fronk1, Heather Williams1, Aleksandra Zgierska2, Maireni 
Cruz2, David Rabago2, John Curtin1

1University of Wisconsin, Madison, 2University of Wisconsin School of 
Medicine and Public Health

Descriptors: Stress, Startle, Norepinephrine
Norepinephrine (NE) plays a critical role in the stress response. Clarifying the 

psychopharmacological effects of NE manipulation on stress reactivity in humans 
has important implications for basic neuroscience and treatment of stress- related 
psychiatric disorders. Preclinical research implicates the NE alpha1 receptor in re-
sponses to unpredictable stressors. The No Shock, Predictable Shock, Unpredictable 
Shock (NPU) task is a human laboratory paradigm that is well positioned to test 
cross- species neurobiological stress mechanisms and act as a surrogate endpoint in 
clinical trials testing novel treatments for psychiatric disorders. We hypothesized 
that acute administration of prazosin, a NE alpha1 antagonist, would have a larger 
effect on reducing startle potentiation during unpredictable than predictable stress-
ors in the NPU task. We conducted a double- blind, placebo- controlled, crossover 
randomized controlled trial where participants completed the NPU task at two visits 
(2 mg prazosin vs placebo). Our preregistered a priori hypothesis was not supported, 
as indicated by a non- significant Drug (prazosin vs placebo) X NPU Condition (un-
predictable vs predictable shock) interaction for startle potentiation. Future research 
will be important to clarify if this failure to translate preclinical neuroscience to 
human laboratory models is due to methodological factors (e.g., acute vs chronic 
drug administration, brain penetration) and/or suggests limited clinical utility of 
alpha1 antagonists for treating stress- related disorders (e.g., PTSD, addiction).

Funding: National Institute of Alcohol Abuse and Alcoholism (F31 AA022845)
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IMPACT OF THE USE OF SAFETY BEHAVIORS ON ANXIETY 
AND PSYCHOPHYSIOLOGY AS ASSESSED BY SMARTPHONE 
BASED EXPERIENCE SAMPLING METHODS AND WEARABLE 

PSYCHOPHYSIOLOGICAL MEASUREMENT

Amanda Baker1, Samantha Hellberg1, Naomi Simon2

1Massachusetts General Hospital, 2New York University School of Medicine

Descriptors: Anxiety, Smartphone, Wearable Device
Safety behaviors (SB) represent ineffective attempts to prevent, reduce or 

eliminate anxiety (e.g., carrying water to reduce anxiety related physiological sen-
sations). SBs may relieve distress in the moment; however, anxiety is maintained 
long- term. Safety behaviors play a role in the etiology and maintenance of anxiety 
disorders, such as panic disorder (PD). Existing experimental evidence, however, 
is mixed and studies are limited in their temporal conclusions and ecological va-
lidity. New technologies now permit time- intensive investigation of these phe-
nomena in the natural environment in which they occur. Novel smartphone- based 
experience sampling methods were used to examine the longitudinal effect of SB 
on anxiety and psychophysiological responses (heart rate and skin conductance) 
in panic disorder. Analyses included 910 data points from 13 participants who 
completed a brief questionnaire of panic symptom severity and SB use 5 times a 
day for 14 days. SB use was highly correlated with anxiety and predictive of later 
anxiety severity. Increased SB use at time 1 predicted increased anxiety at times 2, 
3, 4, and 5 (t(1, 100)’s > 4.26; p’s < .001). SB use at time 1 was a significant pre-
dictor of anxiety at time 2, even when controlling for anxiety at time 1 (t(2, 103) 
= 2.83; p = .006). Corresponding psychophysiological response data will also 
be presented. Our findings support that SB use maintains and heightens anxiety. 
Future directions for novel technological, statistical, and personalized approaches 
SBs will be discussed.

Funding: Harvard Catalyst
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DOES FRONTAL ALPHA ASYMMETRY CHARACTERIZE A 
PARTICULAR SUBTYPE OF DEPRESSION?

Jasmine S. Benjamin, John J.B. Allen
University of Arizona

Descriptors: Asymmetry, EEG, Depression
EEG alpha asymmetry, particularly less relative left frontal activity (rLFA) 

has shown promise as an indicator of possible risk for Major Depressive Disorder 
(MDD). This study examined the extent to which relatively low rLFA may be 
related to specific characteristics of personal and family history among those with 
MDD, and whether these relationships may be independent of current depressive 
or anxiety symptoms, guided by the hypothesis that relatively less left than right 
frontal activity indexes an early onset familial subtype of MDD that is character-
ized by recurrent episodes (chronicity). Analyses were conducted on an extant 
dataset comprising resting EEG recorded over 4 occasions within a 2- week period 
in individuals with a positive lifetime history of MDD (n=143, 31% male, aged 
18- 34). A significant relationship was found between the density of a patient’s 
family history of depression and less relative left frontal alpha activity at the mid-
frontal region. This effect was independent of whether a person was currently or 
previously depressed. Frontal EEG asymmetry may index a particular variant of 
familial MDD. Future analyses aim to explore how this affect may be moderated 
by current transdiagnostic mood symptoms.

Poster 2- 080

ANXIETY AND THE CONFLICT N200 IN ADOLESCENCE

Alec Bruchnak, Nicholas Santopetro, Julia Klawohn, Alexandria Meyer, Greg 
Hajcak

Florida State University

Descriptors: Anxiety, N200, Adolescence
Previous research has linked anxiety, especially Generalized Anxiety Disorder 

(GAD), with an increased error related negativity (ERN). Some research also 
suggests that the stimulus- locked N200, an event- related potential thought to re-
flect similar conflict- monitoring processes as the ERN, might also have a similar 

relationship to anxiety. Past studies in adult samples have found an increased con-
flict N200 in relation to anxiety on the flankers task. Fewer studies have examined 
the relationship between anxiety and the conflict N200 in adolescence, an import-
ant developmental period characterized by increases in both ERN and anxiety. The 
current study examined the stimulus- locked N200 elicited during an arrow version 
of the flankers task on correct compatible and incompatible trials among 143 ado-
lescent females aged 8 to 15. The N200 was potentiated on incompatible compared 
to compatible trials, and this difference increased with self- reported GAD symp-
toms on the Screen for Child Anxiety Related Disorders (SCARED). Older partici-
pants were characterized both by increased GAD symptoms as well as a potentiated 
N200 on incompatible compared to compatible trials. GAD symptoms were inde-
pendently predicted by age and the N200 on incompatible, but not compatible, tri-
als. The current results suggest that increased worry in adolescence is characterized 
by larger conflict- related neural activity on correct trials, as reflected in the N200.

Funding: National Institutes of Health. Grant No. MH097767

Poster 2- 081

A CONNECTOME WIDE FUNCTIONAL SIGNATURE OF 
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Descriptors: Comorbidity, Psychopathology, Functional-connectivity
Background: High rates of comorbidity, shared risk, and overlapping thera-

peutic mechanisms have led psychopathology research towards transdiagnostic 
dimensional investigations of clustered symptoms. One influential framework ac-
counts for these transdiagnostic phenomena through a single general factor, some-
times referred to as the ‘p’ factor, associated with risk for all common forms of 
mental illness. Methods: Here we build on past research identifying unique struc-
tural neural correlates of the p factor by conducting a data- driven analysis of con-
nectome wide intrinsic functional connectivity (n = 605). Results: We demonstrate 
that higher p factor scores and associated risk for common mental illness maps 
onto hyper- connectivity between visual association cortex and both frontoparietal 
and default mode networks. Conclusions: These results provide initial evidence 
that the transdiagnostic risk for common forms of mental illness is associated with 
patterns of inefficient connectome wide intrinsic connectivity between visual asso-
ciation cortex and networks supporting executive control and self- referential pro-
cesses, networks which are often impaired across categorical disorders.
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NEURAL RESPONSE TO SOCIAL FEEDBACK IS BLUNTED IN 
WOMEN WITH REMITTED RECURRENT DEPRESSION

Clara Freeman, Paige Ethridge, Anna Weinberg
McGill University

Descriptors: Social, Reward, Depression
Recurrence of major depressive disorder is common and can be triggered by 

interpersonal stress. Atypical processing of social information, even in periods of 
remission, may contribute to interpersonal stress, thereby increasing vulnerability 
to relapse. The present study aimed to investigate whether women with a history 
of recurrent depression exhibit abnormal neural responses to social feedback in a 
euthymic state. Women with a history of recurrent depression (n = 19) and female 
controls (n = 34) completed the Island Getaway Task, a computer- based game 
in which participants interact with simulated “co- players” and receive social ac-
ceptance and rejection feedback. We compared the groups’ neural responses to 
social feedback measured by two event- related potential components: the reward 
positivity (RewP), a component elicited by positive feedback, and the late positive 
potential (LPP), a component associated with sustained attention. Compared to 
controls, women with a history of recurrent depression showed a blunted LPP to 
both acceptance and rejection feedback and a blunted RewP to acceptance feed-
back. Across both groups, blunted RewP was associated with decreased liking of 
co- players in the game and poor friendship quality outside the lab. These findings 
have important implications for understanding the nature of social information 
processing in women at risk for depression recurrence.

Funding: Canada Research Chair in Clinical Neuroscience (CIHR)



2018 SPR Abstracts S81

Poster 2- 083
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Descriptors: N200, P300, ADHD
Attention Deficit Hyperactivity Disorder (ADHD) is characterized by 

symptoms including inattentiveness and impulsivity, and has been associated 
with reduced inhibitory brain activity reflected in a smaller N200 in Go/NoGo 
paradigms. Inattention and impulsivity, and externalizing proneness more gen-
erally, have also been linked to a blunted P300. In the current study, we exam-
ined the relationship between parent- reported and interview- based measures of 
ADHD symptoms, and both the N200 and P300, in a Go/NoGo task in 144 
female adolescents aged 8 to 14. We found that the N200 was potentiated on 
NoGo compared to Go trials, and that this difference was maximal over right- 
frontal (i.e., FC6) recording sites; at Pz, the P300 was potentiated for NoGo 
compared to Go trials. Total parent- reported ADHD symptoms on the Child 
Behavior Check List (CBCL) were related to reduced NoGo N200 amplitude 
and a reduced NoGo P300; moreover, NoGo N200 and NoGo P300 were inde-
pendent predictors of ADHD symptoms on the CBCL in regression analyses. 
Finally, only reduced NoGo P300 related to the main interview- based ADHD 
symptom dimension scores, such that increased ADHD symptoms related to a 
reduced NoGo P300.

Funding: National Institutes of Health Grant No. MH097767
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Descriptors: Memory, Schizophrenia, Autonomic Nervous System
When asked to recollect information, individuals with schizophrenia often 

exhibit pervasive deficits and are far more likely to endorse feelings of familiar-
ity than conscious recollection for prior experiences. This study tested the novel 
hypothesis that deficits in recollection may be mitigated through engagement 
of the autonomic nervous system. Specifically, we sought to determine whether 
autonomic regulation supports memory function in individuals with schizophre-
nia and how it might act as a facilitative mechanism in this population when 
performing a Remember- Know (RK) task. As expected, emotionally- salient im-
ages evoked a stronger cardiac response (pronounced cardiac deceleration peak, 
pronounced acceleration peak, and steep rate of deceleration) in both individuals 
with schizophrenia (n= 55) and healthy comparison subjects (n= 28). Consistent 
with prior work using emotion words, we found an enhanced memory effect 
for emotionally- salient stimuli in individuals with schizophrenia. Similar to 
healthy comparison subjects, individuals with schizophrenia were more accurate 
and endorsed higher rates of recollection for pleasant and unpleasant images 
than for neutral images. Additionally, we found evidence indicating that, for un-
pleasant stimuli, greater parasympathetic nervous system engagement during the 
presentation phase of the RK task has later implications for stimulus retrieval 
during the test phase. Thus, cardiac responses may facilitate the consolidation 
and retrieval of memory traces in individuals with schizophrenia and healthy 
comparison subjects.

Funding: NIMH Center grant #5P50MH066286- 10
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Descriptors: Object Detection, Psychosis, Perceptual Anomalies
Perceptual deficits in object detection, in which one connects elements of a 

visual field to form the image of a known object, are pervasive in schizophrenia 
and reflected in behavioral and neurobiological abnormalities, but little is known 
of how such abnormalities are related to clinical symptomatology. During the 
Fragmented Ambiguous Object Task (FAOT) we examined three event- related 
potentials (ERPs) that are central to the object detection literature: P1, N1, and 
closure negativity (Ncl) recorded with 128 channel EEG in a large sample of outpa-
tients with psychotic disorders, their first- degree biological relatives, and psychiat-
rically unaffected individuals. Participants received comprehensive assessment of 
clinical symptomatology including perceptual disturbances via the Sensory Gating 
Inventory (SGI). Group differences were apparent in both early (N1) and later 
(Ncl) ERPs. These same components showed an association with trait measures 
of perceptual disturbances. Furthermore, ERPs were associated with behavioral 
performance perceiving meaning in degraded stimuli on FAOT, and modulated by 
clinical factors such as disorganization. The findings link multiple levels of percep-
tual disturbances – questionnaire, clinical, and task- based – to electrophysiological 
response in persons at risk for and affected by severe psychopathology. Deviations 
in perceptual functions that support the detection of objects in noisy and ambiguous 
visual stimuli may underlie clinical symptomatology that is central to psychosis.

Funding: This research was supported by Merit Review grants (#2I01CX000227) 
to Dr. Scott Sponheim from the Veterans Health Administration Clinical Science 
Research and Development Program.
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Deficits in social cognition contribute to problems in daily functioning in 

schizophrenia (SZ). The effectiveness of daily behaviors can be quantified with 
the Role Functioning Scale (RFS), which evaluates school/work productivity, 
independent living/self- care, family relationships, and relationships with friends. 
Theoretical accounts posit a link between cardiac vagal tone and adaptive social be-
havior. However, it is unclear whether individual differences in vagal suppression 
(VS) during stress are related to, or contribute mechanistically to, role function-
ing in SZ. The present study evaluated the hypothesis that social cognition, RFS, 
and VS of respiratory sinus arrhythmia (VS- RSA) during the Trier Social Stress 
Test (TSST) are positively associated in patients. It was expected that VS- RSA 
would predict role functioning, over and above the effects of social cognition in 
patients with first- episode SZ (n = 40). Five- minute EKG recordings were obtained 
at rest and in anticipation of the TSST. The Mayer- Salovey- Caruso Emotional 
Intelligence Test and the Relationships Across Domains were administered to as-
sess social cognition. With the exception of family relationships, VS- RSA, social 
cognition, and all RFS domains were positively correlated as predicted. Further, 
VS- RSA predicted role functioning in relationships with friends over and above 
social cognition. Results suggest that vagal agility, as indexed by VS- RSA during a 
social stressor, is important for social functioning in first- episode SZ. Future mech-
anistic studies are needed to determine causal relationships.
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Transcranial ultrasound (TUS) is a relatively new non- invasive neuromodu-

lation for human use (Fini & Tyler, 2017). TUS has several advantages over other 
procedures like tDCS or TMS, due to a more focused application (Tyler et al., 
2008) and avoidance of unpleasant side- effects (e.g. headaches or skin irritation, 
Tyler, 2011). Hameroff and colleagues (2013), Sanguinetti and colleagues (2014) 
and Reznik, Sanguinetti and Allen (2017) showed for pain patients, healthy sub-
jects and depressed participants a change to positive mood after TUS delivered 
over the right trans- temporal window. This would be consistent with the inhibi-
tion of the withdrawal system proposed by the theory of frontal asymmetry by 
Davidson (1984). Therefore, TUS may also influence behavior, especially if the 
positive affect can be used as a cue for a behavioral decision in ambiguous situa-
tions. This hypothesis was tested in a virtual T- maze on three different days fol-
lowing delivery of either no TUS, real TUS, or sham TUS. The T- Maze required 
the participants to use a joystick to approach or withdraw from potential reward or 
punishment stimuli following a cue.  As expected, the participants showed more 
approach behavior in ambiguous cue situations after the real TUS. Also, after 
real TUS, the subjective rating of conflict was lower than with sham or no TUS. 
These results suggest that TUS may influence behavior and that it could be used 
in further studies on patients to amplify their approach behavior and lower their 
sensibility of conflict, for example in anxiety or affective disorders.
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Descriptors: Major Depressive Disorder, Frontal Alpha Asymmetry, Stress
Individuals with Major Depressive Disorder (MDD) tend to show a pat-

tern of frontal electroencephalogram (EEG) asymmetry with greater relative 
right frontal alpha activity compared to healthy participants (Jesulola et al., 
2015). Previous research has shown that this pattern exists after stress induction 
(Beeney et al., 2014); however, there is a paucity of research examining change 
in frontal alpha asymmetry from pre- stress resting state to post- stress resting 
state. The current study aims to investigate this change in frontal alpha asym-
metry in participants with MDD compared to healthy participants. EEG was 
recorded for 63 participants (36 individuals with MDD; 27 healthy individuals) 
in two minute blocks prior to and following a social exclusion Cyberball task. 
Data collection was completed as of March 23rd, 2018 and data are currently 
being analyzed. We predict that social exclusion will result in pronounced 
greater relative right frontal activity for participants with MDD but not healthy 
participants. These results would suggest that individuals with MDD show 
a differential neurophysiological response to social exclusion compared to 
healthy individuals. This research has significant implications for understand-
ing the relation between frontal alpha asymmetry and stress in individuals with 
and without MDD

Funding: Vanier Canada Graduate Scholarship
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Improving the identification of biomarkers of suicide risk in mood disorders 

could lead to more targeted treatments to reduce risk. The authors used intrinsic 
network connectivity to identify individuals at risk for suicide, as indicated by a 
history of suicide- related behavior (SB). Participants were 18 young adults with 
a mood disorder with a history of SB (as indicated by endorsing a past suicide at-
tempt), 112 individuals with a mood disorder with no history of SB (NSB), and 82 
healthy comparison participants (HC). Resting- state functional connectivity within 
the cognitive control network, salience and emotion network, and default mode 
network was compared between groups. Several right- lateralized fronto- parietal 
regions, including middle and inferior frontal gyrus and inferior parietal lobule, 
were identified with which individuals with SB demonstrated attenuated connec-
tivity relative to NSB and HC groups; connectivity with these regions continued 
to distinguish the SB group at a second scan several months later. These results 
suggest that individuals with a history of SB may show reliably distinct patterns of 
intrinsic network connectivity in regions involved in cognitive control and emotion 
regulation. Resting- state fMRI may serve as a promising tool for identifying mech-
anisms underlying risk for suicidal behavior in individuals with mood disorders.

Funding: Jonathan P. Stange was supported by NIMH grant 1K23MH112769- 
01A1 and by the Brain & Behavior Research Foundation. This work was supported 
by NIMH grant MH 091811 and MH 101487, and UIC Clinical and Translational 
Science Awards Program NCATS UL1TR000050 and 1S10RR028898.
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The B- SNIP consortium has identified brain- based Biotypes to categorize individu-

als with psychosis independent of DSM diagnosis. Differences in resting states between 
psychotic subgroups could be a distinct biomarker as well as an external validator of 
the Biotypes. 729 individuals (Healthy Control (HC)=213, Psychosis=516) completed 
a paired stimulus task with a 10s inter- trial interval (ITI). The intrinsic activity from 
the ITI was examined for group differences by DSM diagnosis (schizophrenia, schi-
zoaffective disorder, & bipolar disorder) and Biotype (Biotype 1, Biotype 2, & Biotype 
3). A FFT followed by a frequency PCA reduced the data to 3 major frequency bands: 
Low Frequency (Low) =7- 17 Hz, Beta (β) =20- 28 Hz, Gamma (γ) =35- 80 Hz. The data 
was averaged over 64 sensors and time. ANOVAs and follow- up t- tests were conducted. 
There were no group differences between HC and DSM subgroups [Low, p=0.19; β, 
p=0.22; γ, p=0.49]. Analyzed by Biotype, there was a significant group difference at 
each frequency [Low, p<.001; β, p<.001; γ, p<.01]. HC were significantly different from 
B1 (Low, p<.001; β , p<.001; γ, =p<.01) and B2 (Low =p<.001; β , p<.001; γ , p<.001). 
B1 was significantly different from B2 (Low =p<.001; β , p<.001; γ , p<.001) , and B2 
was significantly different from B3 (Low, p<.001; β , p<.01; γ , p<.05). Compared to 
the DSM subgroups, Biotypes had greater separation from HC and differences between 
psychosis subgroups. These results provide external validation of the Biotypes identified 
by the B- SNIP consortium and could lead to a new diagnostic method of psychosis.

Funding: NIMH Grants: MH077851, MH078113, MH077945, MH077862, 
MH077852, MH075481
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Previous research suggests individuals with psychopathology, including 

major depressive disorder (MDD), generalized anxiety disorder (GAD), and 
obsessive- compulsive disorder (OCD), show altered conflict monitoring and 
adjustment abilities relative to psychiatrically- healthy individuals. One way to 
test such adaptation to conflict is through congruency- sequence effects (CSE), 
wherein previous- trial congruency influences current- trial performance—a pro-
cess thought to possibly reflect cognitive control and shifting attention. No studies 
to date have included clinical comparison participants to examine the specificity 
of the CSE across psychopathology in a confound- minimized paradigm. Thus, 
we tested event- related potential (ERP) manifestations of the CSE, including the 
N450 and conflict SP ERP components thought to reflect conflict detection and 
adjustment processes using a prime- probe task in a large sample of individuals 
with primary diagnoses of OCD (n=44), MDD (n=51), GAD (n=53), and controls 
(n=64). Both the N450 and conflict SP showed a congruency effect (ps<.001), but 
with more positive N450 and less positive conflict SP to congruent than incon-
gruent trials. There was also a significant CSE for both the N450 and conflict SP, 
but with larger amplitude changes on congruent than incongruent trials (ps<.04). 
There were no main effects or interactions by group (ps>.12). Findings were not 
in the direction hypothesized and do not suggest psychiatric- group differences in 
the CSE in a relatively large sample using a confound- minimized CSE paradigm.
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Tinnitus is a chronic disorder hallmarked by persistent ear ringing. Currently, 

tinnitus is only diagnosable in humans by self- report: the goal of this project was 
to determine whether a startle reflex paradigm could be used as a detector of tinni-
tus symptoms. This study (N = 36) used gaps in background noise as inhibitors of 
the startle response in tinnitus and control samples, with the expectation that the 
perceived sound associated with tinnitus would partially fill the gaps and lessen 
the expected inhibition. Startle stimuli were embedded in 6 seconds of 65 dB 
broadband noise, preceded at 120 msec by a 75 dB prepulse, partial gaps at 55, 45, 
and 35 dB, or a fully silent gap. Results showed significant startle magnitude inhi-
bition in all prepulse and partial gap conditions: equivalent inhibition between the 
75 dB prepulse and the fully silent gap, and graded inhibition by the partial gaps 
such that greater change from background resulted in greater inhibition. There 
was no difference between the tinnitus and control groups on measures of startle 
reactivity or modification in any prepulse, gap, or partial gap condition. Previous 
work has shown that changes in the frequency of the background are sufficient 
to cause startle inhibition, which may explain the lack of difference between the 
control and tinnitus groups. The ear ringing in tinnitus might fill the gaps with a 
different frequency distribution, with this frequency shift summing with the inhi-
bition caused by the remaining partial gap, yielding greater inhibition than that 
expected from the gap alone.
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Cognitive models about face recognition postulate two streams of processing, 

one conscious involved in processing personal semantic information and another 
unconscious related to the affective reaction to an identity. These streams could be 
working like two parallel neural circuitries or as a sequential route. The temporal 
resolution of fMRI is too low to provide information to disentangle this matter. To 
solve that, we revealed face information gradually to disclose relative timing dif-
ferences between different brain areas while using a very short sampling rate of 
acquisition. We adapted a paradigm from Gentile et al. (2016) to explore timing 
of conscious/unconscious familiar face processing in three regions: amygdala 
(Amyg), face fusiform area (FFA) and occipital face area (OFA). The stimuli were 
unfamiliar and familiar faces (family/friends) of ten identities each. Face visibility 
was varied parametrically by creating a graded sequence of 20 images from each 
stimulus with decreasing degrees of phase- scrambling. Subliminal presentation 
was defined as two- phase step backward of the identity’s recognition threshold. 
We found that response latency for conscious presentation was shorter than un-
conscious one for familiar and unfamiliar faces; the familiar stimuli elicited a 
sooner response than the unfamiliar kind. We also found a temporal gradient from 
OFA to FFA to Amyg, when the BOLD response is compared with the baseline, 
but without significant difference to Amyg. This fact supports the existence of two 
different streams operating in parallel for familiar face processing
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A robust body of evidence suggests that perception is a process of inference. 
Sensory attenuation is thought to index a successful prediction of both content and 
timing of the sensory consequences of self- generated actions. Perturbations to ex-
pected sensory feedback, such as a delay between a button press and a resulting sound, 
may abolish sensory attenuation. However, temporal proximity between an action 
and its sensory consequences may not be fundamental for sensory attenuation. This 
study probed the interactions between agency and temporal predictability in auditory 
feedback processing. Participants (n=21) were tested in a task involving presentation 
of self- triggered and externally triggered tones. Self- triggered tones were presented 
immediately after the button press or with a delay (50 ms, 100 ms, 250 ms). Tones pre-
sented with a 0, 50 or 100 ms delay after the button press elicited a similar attenuation 
effect in the Nb, N1, and P2 relative to externally generated sounds. However, the P2 
responded specifically to the size of the delay: its amplitude increased linearly with an 
increased action- feedback delay. Self- generated tones occurring 250 ms after the ac-
tion elicited an enhanced N2 response. These findings suggest that the comparison of 
perceived and predicted sensory feedback (N1) tolerates some temporal uncertainty. 
Further, they suggest that the P2 is more sensitive to the specificity of temporal predic-
tions for self- generated tones. An enhanced N2 for self- generated tones presented 250 
ms after the action revealed the saliency of prediction error signals.

Funding: This work was supported by the Portuguese Science National 
Foundation (FCT; grant numbers PTDC/PSI- PCL/116626/2010, IF/00334/2012, 
PTDC/MHC- PCN/0101/2014) awarded to APP.
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We applied fMRI to study brain system related to elementary consciousness 

process of brightness discrimination using E.N. Sokolov’s ‘Vector psychophysiol-
ogy’ paradigm (Kiselnikov et al., 2017). Study involved 35 right- handed healthy 
participants (16 men), 21.9±1.9 y.o. FMRI images were obtained by T2*- weighted 
gradient- echo echo- planar imaging sequence using 3T MRI scanner (SIEMENS 
Magnetom Verio), block paradigm and SPM12 was used. Image acquisition pa-
rameters: 65 slices, TR=2200 ms, TE=25 ms, voxel size=2х2х2 mm, FA=90°, 
MB 5 (CMRR). During fMRI series subjects had to specify differences between 2 
successively presented stimuli as ‘strong’ or ‘weak’ using 2- button joystick (right 
hand). Brightness of 9 achromatic homogeneous stimuli was logarithmically dis-
tributed; stimuli were presented in quasi- random order. We contrasted active task 
with passive fixation (p<0.0001 uncorrected). We found activation in following 
structures: (1) precentral gyrus, supplementary motor cortex, superior and middle 
frontal gyri (all bilateral), opercular part of the left inferior frontal gyrus; (2) su-
perior parietal lobule, supramarginal and angular gyri (all bilateral); (3) bilateral 
thalamus; (4) caudate, pallidum, putamen (all bilateral); (5) anterior insula and 
frontal operculum (both bilateral); (6) left cerebellum exterior; (7) calcarine cor-
tex, occipital pole, lingual gyrus (all bilateral), left occipital fusiform gyrus. These 
structures are related to visual perception and discrimination, motor planning, 
execution and control, decision- making, attention and working memory.

Funding: The research was financially supported by the Russian Science 
Foundation, project № 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially).
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Listening to healing music is considered to be an effective method of im-

proving the subjective feelings regarding sleep after awakening. This study in-
vestigated the effects of listening to music before bedtime on the EEG at sleep 
onset and different stages of sleep. Participants were 6 male university students 
who did not suffer from insomnia (mean age=20.7). There were two conditions: 
the no music condition in which no music was played before bedtime and the 
music condition in which music was played. In the latter condition, “Music for 
adjusting the autonomic nervous system” composed by Makiko Hirohashi was 
used. Physiological indices including brain waves were measured. The experi-
ment was conducted discontinuously during three nights on one week. The first 
night was the adaptation night and the second and third nights were experimental 
nights. In the music condition, participants entered the laboratory at 10 PM, and 
the music started playing. The participants went to bed at midnight, and the music 
faded 10 minutes later. The results indicated that sleep- onset latency was shorter 
in the music, compared to the no- music condition. Moreover, the total duration of 
each sleep stage was compared between the two conditions. The results indicated 
that Stage 2 sleep was significantly longer in the music condition. There were no 
significant differences in the duration of Stage 3 and 4 sleep which are deeper. 
The above results indicate that listening to music before bedtime does not have 
a significant effect on deep sleep, although it could facilitate the onset of sleep.

Poster 2- 097

MODERATE- INTENSITY EXERCISE IMPROVES COGNITIVE 
PROCESSING SPEED FOLLOWING ACUTE SLEEP 

RESTRICTION

Kaitlyn Carmichael, Andrea Roberts, Madalyn Sheridan, Ryan Olson
University of North Texas

Descriptors: Exercise, Cognition, Sleep
Acute sleep loss may lead to negative mood states, elevated fatigue, impaired 

motor function, and diminished cognitive performance Traditionally, sleep ex-
tension is used to restore cognitive performance to baseline levels following in-
sufficient sleep, yet this method may not be feasible or preferred. Acute exercise 
may serve as an affordable and relatively safe intervention to reduce detriments 
to cognitive performance following sleep loss. The primary purpose of this study 
was to examine the effects of moderate- intensity aerobic exercise on neurocogni-
tive function following acute sleep restriction. Fifty- six participants, matched by 
sex, age, and sleep chronotype, were randomly assigned to either an exercise (EX) 
or seated control (SC) condition. Following a 4- hour sleep restriction protocol, 
participants completed the oddball paradigm before and after 20 minutes of ex-
ercise or stationary sitting. P3 amplitude and latency, arousal, sleepiness, energy, 
and fatigue were assessed during the experiment. After controlling for pre- test 
differences, the EX group displayed significant improvements in arousal, sleepi-
ness, energy, and fatigue compared to the SC group. Similarly, P3 latency on both 
rare and frequent stimuli was significantly faster following exercise relative to the 
control group. No significant P3 amplitude differences were observed between 
conditions. Findings suggest that 20 minutes of moderate- intensity aerobic exer-
cise following acute sleep restriction may improve cognitive processing speeds, 
as well as improve arousal, sleepiness, energy, and fatigue.

Poster 2- 098

PARASYMPATHETIC ACTIVITY AT REST PREDICTS CHANGE 
IN OUTGROUP PERCEPTION DURING EXPOSURE TO 

PATHOGEN- RELEVANT ODOR

Kelly Faig, Greg Norman
The University of Chicago

Descriptors: Behavioral Immune System, Parasympathetic Nervous System, 
Social Perception

To protect against infection, individuals have evolved preventative pathogen- 
avoidant strategies including preferential contact with ingroup members over 
outgroup members. The present experiment investigated the relationship between 
parasympathetic nervous system activity and intergroup perceptions linked to the 
behavioral immune system. Recent work has shown that resting parasympathetic 
activity is associated with adaptive socioemotional and behavioral regulation 
across contexts. Therefore, it was hypothesized to predict altered ingroup and out-
group perceptions during a behavioral immune response. Here, participants had 
parasympathetic activity measured at rest and while completing ratings of ingroup 
and outgroup speakers prior to and during exposure to a disgusting, pathogen- 
relevant odor (butyric acid). Results show that exposure to the odor increased 
foreignness perceptions of outgroup members, and that this effect is especially 
evident among individuals with high resting parasympathetic activity.
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EGALITARIAN ATTITUDES MODERATE WOMEN’S 
CARDIOVASCULAR REACTIVITY TO HOSTILE AND 

BENEVOLENT SEXISM

Samantha Shepard1, Kristen Salomon1, Kaleena Landry2, Jennifer Bosson1

1University of South Florida, 2Hillsborough Community College

Descriptors: Stress, Discrimination, Cardiovascular
Exposure to sexism causes negative emotions, stress, cardiovascular re-

sponses, impaired cognitive performance, and self- reported health problems 
among women (e.g., Dardenne et al., 2007; Fitzgerald, 1993; Schneider et al., 
2001). However, sexism is not a uniform experience. Women display a “flash 
fire” response to hostile sexism, exhibiting anger and immediate, exaggerated 
cardiovascular responses that recover relatively quickly. Conversely, in response 
to benevolent sexism, women display a “slow burn” response characterized by 
relatively smaller, but more prolonged, cardiovascular activation (Salomon et 
al., 2015). Women’s cardiovascular reactivity and recovery were examined in 
response to a verbal insight task. Prior to the task, women were exposed to a 
hostilely sexist, benevolently sexist or neutral statement from a male researcher. 
EKG, blood pressure, and impedance cardiography were measured during a rest-
ing baseline, task, and a 10- minute recovery. Women’s attitudes regarding gender 
egalitarianism was measured with the Attitudes Toward Women scale. Egalitarian 
attitudes moderated the effect of condition on reactivity. Women higher in egali-
tarianism showed a “challenge” response to hostile sexism (indicated by greater 
cardiac and less vascular reactivity) and a “threat” response to benevolent sexism 
(less cardiac and greater vascular reactivity), relative to women lower in egal-
itarianism. This suggests that egalitarian women may be challenged to oppose 
hostile sexism, but are threatened when differential treatment based on gender is 
presented as protective.

Poster 2- 100

AN ERP INVESTIGATION OF PRESENT/PAST TENSE VERB 
PRODUCTION AND MORPHOLOGICAL REGULARITY

Osama Chattha, Gary Libben, Sid Segalowitz
Brock University

Descriptors: Verb Tense, Morphological Regularity, ERPs
In this study we address the hypothesis that the past tense of regular verbs 

are produced and processed using transformational rules, while past- tense forms 
of irregular verbs are accessed through a memorized form. Past studies on this 
issue have supported this view, with ERPs (N400, P600) showing an interaction 
between morphological regularity and verb tense, using reading paradigms and 
judgments on grammaticality. Here we present a high density ERP experiment 
testing this, specifically looking at oral verb production. Participants were trained 
on pairing pictures with their associated infinitive verb forms (e.g., an appro-
priate picture with ‘sit’ or ‘jump’). This training phase was followed by a test 
phase where the participant produces the appropriate verb form to complete a 
simple word phrase that cues the reader whether the present versus past tense is 
required upon seeing a picture (e.g., sitting/sat or jumping/jumped). We expected 
that if a transformational rule was being applied when they began the process of 
producing the response (once the picture appeared), then an early segment of the 
ERP would differentiate irregular from regular verbs in the past tense but less so 
in the present tense. Contrary to the word- reading studies, we found no signif-
icant differences in amplitudes of the ERPs time- locked to the presentation of 
the picture nor an interaction with the vocal response time. We conclude that the 
morphological regularity hypothesis may apply to post- lexical access reading but 
not necessarily to verb production of well learned forms.

Funding: Social Sciences and Humanities Research Council of Canada
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FINDING SYNTACTIC REGULARITIES IN THE RIGHT BRAIN: 
AN EVENT- RELATED POTENTIAL INVESTIGATION OF 

ARTIFICIAL GRAMMAR LEARNING

Shiuan-huey Yen1, Ling Tang1, Hsinjen J. Hsu2, Chia-lin Lee1

1National Taiwan University, 2National Tsing Hua University

Descriptors: Individual Differences, Learning/condition, Memory
Right hemisphere (RH) has been found to possess left hemisphere (LH) equiv-

alent syntactic processing ability as indexed by the P600s to grammatical errors. 
RH P600s, however, are sometimes associated with lower behavioral accuracy for 
grammaticality judgment, (e.g., in moderate L2 learners or healthy older adults) and 
thus could be detrimental for syntactic processing (due to potentially conflicting 
outputs across hemispheres) or reflect compensatory attempts from the RH under 
more challenging processing conditions. To clarify, we conducted 2 experiments 
recording Event- Related Potentials (ERPs) from young right- handers. Participants 
monaurally learned and judged the grammaticality of 3- element strings generated 
based on pre- determined artificial grammar rules. Exp. 1 showed a LH- only P600 
grammaticality effect in successful learners (Hit- False Positive=0.91, N=17) but 
bilateral P600 effects in less successful learners (H- F=0.06, N=15), replicating the 
link between RH P600s and less effective processing outcome. To reduce possible 
influences from poor learning, Exp. 2 focused on successful learners only and con-
trasted ERPs over the last 2 blocks to salient (i.e., easier to learn) vs. less salient 
(i.e., more difficult to learn) regularities to include data only after high proficiency 
was attained. We found a LH- only P600 effect in the salient condition (H- F =0.96, 
N=16), but bilateral P600 effects in the less salient condition (H- F=0.95, N=16). 
These results thus support the compensatory role of the RH P600 responses in 
challenging syntactic processing/learning tasks.

Funding: This research was supported by MOST 106- 2420- H—22- 006_MY2
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USING PHASE- PHASE COUPLING MEASURES FROM THE 
FRONTO- PARIETAL NETWORK TO CHARACTERIZE THE 

HYPNOTIC STATE

Ewald Naumann1, Jacqueline Meier1, Barbara Schmidt2, Holger Hecht2, 
Wolfgang Miltner2

1University of Trier, 2University of Jena

Descriptors: Hypnosis, Oscillations, Phase Coherence
So far, no objective and unique behavioral or physiological indicators exist 

for the hypnotic state. It is expected that a hypnotic state leads to electrophysio-
logical changes in the fronto parietal network, which is crucial for the normal con-
scious state[w1] . Phase- coupling measures during the hypnotic state and different 
control conditions were compared in two independent studies in Trier (n=24) and 
Jena (n=48). Both studies used nearly identical hypnotic inductions. The hypnotic 
state was compared to a resting period. Additionally, study 2 allows a comparison 
of the hypnotic state to the rest, attention distraction, and fake hypnosis condition. 
Phase coupling measures were computed for theta, alpha, beta, and the gamma 
band from pooled electrodes over left and right frontal and parietal cortex.

In both studies, theta and alpha phase- couplings were decreased during hyp-
nosis compared to rest but not those of beta and gamma. Similar results were 
obtained with study 2 for the control and distraction condition. However, when 
subjects faked the hypnotic state, they showed similar changes as during the 
neutral trance in the theta and alpha bands. These are first promising results to 
uniquely characterize the hypnotic state by oscillatory measures. Adding mea-
sures for couplings between bands and phase- amplitude couplings within and 
between bands might lead to a unique electrophysiological characterization of 
the hypnotic state.

Funding: Funded by Deutsche Forschungsgemeinschaft to WM and EN (MI 
265/15- 1 und NA 482/5- 1).
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THE CHANGING HUMAN MIRROR NEURON SYSTEM ACROSS 
THE LIFESPANt

Victoria Brunsdon, Elisabeth Bradford, Heather Ferguson
University of Kent

Descriptors: Mirror Neuron, Social Cognition, Lifespan Development
This study explored the functioning of the human mirror neuron system 

(hMNS) across the lifespan and investigated how the hMNS is related to social 
cognition. Over three hundred participants aged 10-  to 86- years- old completed an 
action observation task, and mu/alpha (8- 13Hz) and beta (13- 35Hz) desynchroni-
zation were used as an EEG marker of the hMNS across the sensorimotor cortex. 
Results revealed enhanced mu and beta desynchronization across the sensorim-
otor cortex during hand action observation compared to static hand observation 
at all ages, in support of the mirror neuron hypothesis. More importantly, this 
action- static difference in mu and beta desynchronization was greater for younger 
adults compared to adolescents, suggesting that the hMNS is still maturing during 
adolescence, and greater for middle- aged and older adults compared to younger 
adults. This pattern was further verified using age as a continuous variable, show-
ing a greater percentage change in both mu and beta power to action observation 
over the central electrodes with increasing age, thus indicating that hMNS activity 
increases throughout the lifespan. In addition, mu desynchronization, and hence 
hMNS activity, was related to social cognitive abilities. The results suggest that 
the hMNS continues to specialize for social cognition with advancing age.

Funding: European Research Council
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GIVING A SIGN TO FUNCTIONAL CONNECTIVITY: ITS 
RELATIONSHIP TO AGE, ARTERIAL ELASTICITY AND WHITE 

MATTER INTEGRITY

Tania Kong1, Caterina Gratton2, Kathy Low1, Chin-Hong Tan1, Antonio 
Chiarelli1, Mark Fletcher1, Benjamin Zimmerman1, Ed Maclin1, Gabriele 

Gratton1, Monica Fabiani1
1University of Illinois, Urbana- Champaign, 2Northwestern University

Descriptors: Functional Connectivity, Resting State, fMRI
Resting state functional connectivity (RSFC) is an important tool for under-

standing age- related changes in brain organization. However, graph theory anal-
yses of RSFC often ignore negative correlations or combine them with positive 
correlations, so that their relationship with age is not fully characterized. In a 
sample aged 18- 75, we explored how the proportion of correlations exceeding a 
threshold changed as the threshold was varied for within and between network 
connections. A zero threshold is particularly important as it indicates the propor-
tion of positive RSFCs for each connection type. We investigated how this was 
related to individual differences in age, fluid intelligence, arterial elasticity and 
white matter integrity. Our results indicated that for within- network connections, 
the proportion of positive correlations decreased with age but increased with 
arterial elasticity. Conversely, for between- network connections the proportion 
of positive correlations increased with age and decreased with arterial elastic-
ity. Further, the proportion of positive correlations was negatively correlated with 
white matter integrity for both between and within connections. Finally, while 
the proportion of positive correlations was positively correlated with fluid intel-
ligence for within- network connections, there was no relationship for between- 
network connections. These results hold true after strict motion correction and 
strongly suggest the importance of considering the sign of connections when in-
vestigating individual differences in RSFC.

Funding: NIH grant 1R56MH097973- 01 (Monica Fabiani, Gabriele Gratton) 
NCRR grant S10- RR029294 (Gabriele Gratton)
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VISUAL EVENT- RELATED MAGNETIC FIELD REVEAL 
POSSIBLE SENSORY AND ATTENTIONAL DEFICITS IN OLDER 

ADULTS FOLLOWING MILD TRAUMATIC BRAIN INJURY

Martine Desjardins1, Christine Lefebvre2, Louis De Beaumont2, Jean-Marc 
Lina3, Pierre Jolicoeur4

1Université du Québec à Montréal, 2Université de Montréal, 3École de 
Technologie Supérieure, 4Institut Universitaire de Gériatrie de Montréal

Descriptors: Traumatic Brain Injury, Visual, Aging
Symptoms of abnormal visual processing are sometimes reported after mild 

traumatic brain injury (mTBI), but the underlying mechanisms affected remain 
unknown. Age plays an important role during the recovery following an mTBI, 
with older adults being more vulnerable to long- lasting, or chronic, symptoms. 
The present study investigated differences in the visual event related magnetic 
fields (ERMF) of an aging population with mTBIs in the chronic phase. Forty 
subjects (20 with prior mTBI and 20 matched controls) aged 50 to 72 performed 
a visual search task while we recorded the magnetoencephalogram (MEG) using 
a 275- channel CTF system. Compared with their matched controls, the mTBI 
group showed a decrease in amplitude for the magnetic equivalent of the visual 
N1, and for the M2pc (the magnetic equivalent of the N2pc), a component linked 
to the visual attention. There were also significant differences in speed of comple-
tion for several visual cognitive tests, with no differences in accuracy, suggesting 
possible compensatory mechanisms. These results suggest that an mTBI in the 
age range we studied affected both late- sensory- cognitive (visual N1 time range) 
and later mechanisms related to attention (M2pc) of the visual cognition system.  
Comparisons with studies with younger adults from our laboratory and the liter-
ature will be discussed.

Funding: Réseau de Bio- Imagerie du Québec (RBIQ)
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THE METRONOME RESPONSE TASK: A CONTINUOUS 
PERFORMANCE TASK MEASURING META- AWARENESS AND 

MIND- WANDERING

Thomas Anderson1, Rotem Petranker2, Hause Lin1, Norman Farb1

1University of Toronto, 2York University

Descriptors: Mind-wandering, Meta-awareness, Continuous Performance Task
Meta- awareness (MA) is the process of attending to and appraising the con-

tents of consciousness. MA is critical for certain higher- order attentional resources, 
but a research gap exists in how to practically detect MA in time- sensitive con-
texts. Validation of continuous MA measurements would allow us to better under-
stand its temporal dynamics. We will present data from a large (N=300) multi- site 
pre- registered replication of the recently- developed Metronome Response Task 
(MRT). The MRT is a behavioural continuous performance task wherein response 
variability serves as an implicit indicator of mind- wandering. On random trials, 
participants are probed to see if they are (i) on- task, (ii) mind- wandering uninten-
tionally, or (iii) mind- wandering intentionally. Results indicate successful repli-
cation that increased response variability does track mind- wandering above and 
beyond control variables. This studies informs the time- course of the sustained- 
attention cycle (focus/mind- wandering/meta- awareness/shift). Future devel-
opment and validation of behaviour- free feedback models for MA would have 
practical application catching inattention in the lab. Modelling meta- awareness 
is also inherently useful for understanding the neural correlates of consciousness.

Funding: NSERC
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CUE REACTIVITY TOWARD POLYSUBSTANCE CUES: 
ALCOHOL WITH TOBACCO, MARIJUANA, AND JUNK FOOD

Russell Clayton1, Rachel Bailey1, Jiawei Liu2, Rachel Secheran1

1Florida State University, 2Washington State University

Descriptors: Substance Abuse, Polysubstance, Cue Reactivity
Research focused on assessing neurobiological processes underlying sub-

stance dependence such as alcohol or nicotine dependence has demonstrated that 
users, especially addicts, are exceptionally predisposed to substance use when 
in the presence of stimuli related to the drug. In this study, individuals were ex-
posed to substances (i.e., alcohol, tobacco, marijuana, and junk food) presented in 
isolation or with an additional substance cue (e.g., polysubstance) in the image. 
Participants (N=61 young (M=20.38 years, SD=2.38 years), predominantly fe-
male (59%), and predominantly Caucasian (49.2%) undergraduate students) 
viewed a series of 56 still images for 5 seconds each. Data analysis revealed that 
when junk food was also present in alcohol cue images, individuals’ cravings 
for alcohol increased over and above cravings produced by images portraying 
only alcohol use, b =.1589, SE=.0324, t(897)=4.90, p<.001. This was not the case 
for the combination of alcohol with marijuana or tobacco. Further, when junk 
food was present in alcohol cue images, individuals’ attention toward (indexed 
via heart rate deceleration), b =.0138, SE=.0041, t(5789)=3.40, p<.001, alcohol 
cue pictures increased over and above attention produced by images portraying 
only alcohol use, but only in individuals with lower alcohol use. Patterns of re-
sponse across other substance combinations varied. These results indicate further 
research is necessary to understand the contextual facilitation of substance use 
craving elicited by different types of cues.

Poster 3- 006

DIFFERENT ROLES OF LEFT AND RIGHT ANTERIOR INSULA 
IN ANTICIPATION OF BEHAVIORAL INFORMATION AND 

REWARD INFORMATION

Yasunori Kotani1, Yoshimi Ohgami1, Nobukiyo Yoshida2, Akira Kunimatsu2, 
Shigeru Kiryu3, Yusuke Inoue4

1Tokyo Institute of Technology, 2The University of Tokyo, 3International 
University of Health and Welfare, 4Kitasato University

Descriptors: Anterior Insula, Salience, Anticipation
Späti et al. (2014) found that the right anterior insula (AI) is mainly involved 

in processing the salience of the outcome while the left AI is involved in behavioral 
adaptations. In the present study, we conducted an fMRI experiment to confirm if 
the functional dissociation of the AI could be applicable for anticipatory process. 
Participants (N = 30) performed a time estimation task where they had to press 3, 
5, or 7 seconds after a cue stimulus. A visual stimulus was presented 3 seconds 
after the button press, and the information level for behavioral adaptation (high 
or low) and saliency (reward or no- reward) of the stimulus were manipulated by 
changing the content of stimulus and adding reward, respectively. We measured 
brain activity in the 3- second anticipation period before the stimulus. Analyses 
revealed that the left AI was significantly activated in the high- information trials 
while the region did not show any significant activations in the low- information 
trials. The left AI also showed significant connectivities to the right inferior pa-
rietal lobule and the right medial frontal gyrus in the high- information trials. On 
the other hand, the right AI showed significant activations in the low- information 
trial when the reward information was added to the stimulus. In this condition, the 
right AI showed a significant connectivity to the thalamus while the region did not 
show any significant connectivity to other regions in the high- information trials. 
These findings indicate that the functional dissociation of the AI is also applicable 
for anticipatory process.

Funding: This research was supported by JSPS KAKENHI Grant Number 
17K01614.
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INFLUENCES OF LONG- TERM VIOLENT GAME EXPOSURE 
AND MOTIVATIONAL ACTIVATION ON AFFECTIVE 

INFORMATION PROCESSING: WHAT ERPS AND REACTION 
TIME IN SECONDARY TASK TECHNIQUE REVEAL

Satoko Kurita2, Jun’ichi Katayama1

1Kwansei Gakuin University, 2Mie University

Descriptors: ERPs, Second Task Technique, Violent Game Exposure
This study attempts to expand our understanding of cognitive and emotional 

processing as a function of violent game exposure (VGE) and individual differ-
ences in motivational activation. Prior research often found smaller P300 and 
longer secondary task reaction time (STRT) elicited by probe stimuli while pro-
cessing complicated or engaging information compared to easy or boring ones. 
In this study, our main focus was to investigate whether P300 and STRT during 
emotionally manipulated video clips would vary as a function of VGE. To this 
end, the ERP and STRT elicited by electrical probes randomly applied (mean ISI 
= 10.75 sec) on the wrist of 11 Japanese college students were measured during 2 
minutes each of 12 video clips (neutral, highly pleasant, highly unpleasant (vio-
lent), and highly coactive). In the high VGE group, larger P300 and shorter STRT 
were predicted for violent video clips, considering potential desensitization ef-
fects on the group. However, the prediction was not supported. Among the high 
VGE group, the smallest P300 and shorter STRT was found during coactive con-
tent. Further analyses revealed that STRT was correlated with P300 latency, more 
than with the amplitude overall. The most powerful predictor of the latency was 
the level of participants’ defensive system activation (DSA: p =.01) measured by 
Motivational Activation Measure (MAM: e.g. Lang et al., 2005). VGE and DSA 
both significantly interacted with video content on STRT but in different ways. 
Further and important implications of the results will be discussed.

Funding: Grants- in- aid for Scientific Research
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ANTICIPATION AND PRE- STIMULUS PROCESSING SHAPE 
CONSCIOUS PERCEPTION

Mathieu Landry, Jason Castanheira Da Silva, Amir Raz
McGill University

Descriptors: Visual Awareness, Anticipation
New theoretical advances propose that conscious perception emerge through 

the combination of expectancies and sensory processing -  a view supported by 
recent evidence emphasizing the role of mental alertness in visual awareness. 
Following this trend, the current study investigated the effect of anticipation 
and pre- stimulus processing on conscious perception. To that end, participants 
completed a target discrimination task where we used a temporal cueing strat-
egy alongside backward masking. We recorded brain activity using 64 channels 
electroencephalography. While the latency between the start of each trial and the 
target stimulus was jittered so that the onset of this sensory event would be unpre-
dictable, a predictive cue allowed participants to reliably estimate the onset of the 
target event for half of the trials. They provided an objective response regarding 
the orientation of the Gabor target and a subjective judgment about its visibility 
for each trial. Our results confirm the broad influence of anticipation on percep-
tual awareness. In particular, cueing produced opposite effects on frontal theta 
and occipital alpha oscillations, thus reflecting discrete brain processes during 
pre- stimulus processing. Moreover, we found that conscious perception and ex-
pectation influence early components, such that unpredicted events boosted the 
amplitudes of the N1 and P2 as a function of target awareness. Lastly, cueing 
modulated the Visual Awareness Negativity and late positivity, two components 
pertaining to visual awareness.

Funding: NSERC -  Graham Bell Fellowship
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IS ATTENTION RESTORATION AN ACTIVE PROCESS? 
EVIDENCE OF THE EFFECTS OF MYSTERY AND 
FASCINATION IN NATURE ON PUPILLOMETRY

Alexandre Marois1, Brooke Charbonneau2, Melissa Mejia-Strickland2, Jason 
Watson2

1Université Laval, 2University of Colorado, Denver

Descriptors: Attention Restoration, Pupillometry, Nature
Continuously directing attention toward the environment is effortful and de-

manding. In such a challenging context, nature can exert a beneficial impact and 
replenish attention. Mysterious and fascinating settings are deemed particularly 
effective at having this positive outcome. According to the Attention Restoration 
Theory (ART), nature tends to produce soft fascination which then enables di-
rected attention to rest and recover. However, recent findings on the potential 
mechanisms of this restoration process suggest that attention must be engaged 
to be restored. Hence, the goal of this study was to utilize eye tracking mea-
sures, specifically pupil diameter, to determine whether the restoration of atten-
tion via interaction with nature is an active or passive process. To investigate 
this possibility, participants were asked to view 80 nature images (40 high-  and 
40- low- mystery images) for 5 s each while pupillary measures were recorded. 
Results indicated that pupil size was larger for high-  than low- mystery images, 
even when controlling for luminance differences, indicating greater expenditure 
of effort and deployment of attention during any potential restoration caused by 
highly fascinating and mysterious settings. These findings suggest that attention 
may be more active as it is being restored by nature, which differs from what 
would be expected by ART. As such, interacting with nature may not encour-
age directed attention to rest, per se, but rather to be active—in resonance with 
highly fascinating, mysterious scenes—in a coherent way that would still let it 
be replenished.

Poster 3- 010

INVESTIGATING CHANGES IN ATTENTIONAL BREADTH 
FOLLOWING SELF- CONTROL: AN ERP STUDY

Brent Pitchford, Karen Arnell
Brock University

Descriptors: Attentional Breadth, Self-control, Event-related Potentials
People often inhibit or override their dominant response tendencies in order to 

successfully complete tasks. This process is referred to as self- control. We exam-
ined parietal- occipital N1 and P3 ERPs when viewing hierarchical Navon stimuli, 
and whether differences in these ERPs were related to attentional breadth (i.e., 
seeing the “forest” from the “trees”) after exercising self- control. Participants 
completed a self- control task where they performed 5 minutes of incongruent 
Stroop. They indicated target letters (i.e., H and T) presented within either the 
global and local levels of incongruent hierarchical Navon letter stimuli, both 
before and after completing incongruent Stroop. Overall, RTs were faster when 
targets were presented in the global level relative to the local level. Furthermore, 
N1 amplitudes were larger when participants indicated local targets while ignor-
ing global distractors (i.e., F and L), potentially suggesting increased attentional 
allocation and discriminatory processing to local elements. Interestingly, P3 and 
N1 amplitudes when viewing hierarchical images after exercising self- control dif-
fered depending on whether individuals became more focused on the global level, 
or whether they became more focused on the local level, such that a bias toward a 
given level was associated with a move toward smaller N1s and greater P3s to that 
level relative to the other level. These results suggest that ERP changes coincide 
with changes in attentional breadth when viewing hierarchical stimuli following 
self- control.

Funding: NSERC

Poster 3- 011

CHILDHOOD SOCIOECONOMIC STATUS AFFECTS ADULT 
MEDIAL FRONTAL NEGATIVITY (MFN) DEMONSTRATED BY 

INDEPENDENT COMPONENT ANALYSIS (ICA)

Sid Segalowitz1, Vincent Samar2, James Desjardins3, Meghan Weissflog1

1Brock University, 2National Technical Institute for the Deaf, Rochester Institute 
of Technology, 3SHARCNet, Brock University

Descriptors: Socioeconomic Status, Go/Nogo N2-P3, ICA
Childhood poverty has been associated with reduced performance on a vari-

ety of neurocognitive behavioural tests. From such behavioural tasks, it is unclear 
whether there is a single underlying cognitive factor for this result, and if so, 
what it is. We have previously shown (using ICA) that the increased N2- P3 ERP 
component elicited to Nogo trials in a standard Go/Nogo paradigm results from an 
underlying attention- related MFN component that also accounts for the ERN and 
to a large extent the FRN. Here we examine whether childhood poverty relates to 
this MFN- related Nogo N2- P3 independent component (IC) in 3 cohorts of adults 
enrolled in post- secondary education programs, separated by median split into 
lower and higher childhood socioeconomic status (SES). Using EEGLAB, we 
selected ICs that displayed medial frontal topographies, sourced to medial pre-
frontal cortex activity during the task. In all subgroups, this IC was significantly 
greater for Nogo trials during the N2/P3 ERP time- period (all p < .000001). All 
3 cohorts showed strong interactions, such that the mPFC IC differentiated Go 
and Nogo trials significantly more in the high than in the low childhood SES 
group (p<.02, .0005, .0001). Thus, we demonstrate that it may be the medial PFC 
attention- control factor that underlies the SES- related difference in cognitive (and 
especially executive function) performance.

Funding: Natural Sciences and Engineering Research Council of Canada
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AFFECT AND AUTONOMIC REGULATION: THE ROLE OF 
BIOFEEDBACK IN POST- STROKE APHASIA

Bijoyaa Mohapatra
New Mexico State University

Descriptors: Heart Rate Variability, Post-stroke Aphasia, Physiologic Coherence
Heart rate variability biofeedback (HRVB) training has been associated with 

acute improvements in behavioral and emotional self- regulation in several clinical 
populations. However its use is still not explored in post- stroke aphasia rehabili-
tation. This study investigates whether aphasic patients are able to increase self- 
regulation through real- time HRV feedback. Six aphasic patients with unilateral 
left hemisphere lesions participated in eight to ten specially tailored HRVB ses-
sions for 60- 90 minutes each. Training instructions were simplified and/or picto-
graphically presented for ease of language comprehension. Two cognitive stressor 
tasks (n- back and a divided attention) were also administered. Participants were 
instructed to counter the effects of stress during cognitive processing by practic-
ing paced breathing at their resonant frequency while maintaining a state of phys-
iological coherence. Cardiovascular profiles including HR, HRV, and respiratory 
frequencies were obtained at pre and post- training assessments. Paired sample 
t- tests revealed significant differences (p<.05) between pre and post- training 
frequency domain indices including total HRV and high- frequency HRV with 
greater values recorded at post- training. In contrast, there was decrease in HR at 
post- training. Additionally, participants reported reduced anxiety and depressive 
behaviors and improved quality of life in response to HRVB training. Overall, 
results suggest that aphasic patients demonstrate the ability to generate increased 
coherence and greater gains in HRV through cardiac autonomic modulation.

Funding: Internal grant from College of Education, New Mexico State University
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NEURAL INDICES OF FEEDBACK FROM AMBIVALENT AND 
SUPPORTIVE FRIENDS: AN ERP STUDY

Whitney Allen1, Chelsea Romney2, Kaylie Carbine1, Ariana Hedges1, Julianne 
Holt-Lunstad1, Michael Larson1

1Brigham Young University, 2University of California, Los Angeles

Descriptors: Event-related Potentials, Feedback Negativity, Interpersonal 
Relationships

Interpersonal relationships play a large role in wellbeing. Studies suggest am-
bivalent friends, those with inconsistent levels of support and feelings, trigger a 
larger stress response and are associated with poorer health outcomes compared to 
supportive friends. We tested the influence of friendship type, ambivalent or sup-
portive, and positive versus negative feedback on neural reflections feedback pro-
cessing—the feedback negativity (FN) component of the event- related potential 
(ERP). 58 individuals (30 evaluated by supportive, and 28 evaluated by ambiva-
lent friends), completed a working memory task with a set accuracy rate of 70/30 
while ERP data were collected. Feedback was manipulated by showing partici-
pants pictures of supportive or ambivalent friends who accompanied the person to 
the lab or computerized cartoon characters giving positive or negative feedback 
on each trial. A 2- Group (ambivalent, supportive) x 2- Feedback (error, correct) x 
2- Type (friend, computer) ANOVA showed the expected main effect of feedback 
type (p=.007) and a main effect of evaluation feedback from a friend compared to 
computerized cartoon (p<.001). There was no main effect of friendship type and 
the interaction between group and type was also non- significant (p=.07). Overall, 
findings suggest that receiving feedback from a friend, regardless of ambivalent or 
supportive, is associated with increased FN amplitude relative to cartoon images. 
Future replication and extension to friends versus strangers or disliked individuals 
can clarify if this is a person effect versus a friendship effect.

Poster 3- 014

ENHANCEMENT OF P3 AMPLITUDE AT FRONTAL ELECTRODE 
SITES PREDICTS RESPONSIVENESS TO WORKING MEMORY 

TRAINING

Thomas Covey, Janet Shucard, David Shucard
University at Buffalo

Descriptors: Working Memory Training, N-back Task, Event-related Potentials
Working memory (WM) refers to the short- term storage and manipulation of 

information in memory. There is emerging evidence that WM performance can be 
enhanced with targeted training, and that this training can confer benefits on other 
cognitive domains. However, improved outcomes following WM training are not 
always observed, and the neurocognitive factors that contribute to individual dif-
ferences in responsiveness to training protocols have not been elucidated. We ex-
amined whether the N2 and P3 event- related potential (ERP) components account 
for variability in responsiveness to n- back WM training. Participants completed 
a letter 3- back task at baseline (pretest) and again at follow- up (posttest). ERPs 
were derived from EEG data recorded during the task. Between pre-  and posttest, 
participants trained at home on an adaptive n- back task for 20 sessions (30 min/
session). The maximum performance level achieved during training and posttest 
3- back performance showed significant positive correlations with pre- to- posttest 
enhancement of frontally localized P3 scalp amplitude. In contrast, changes in 
parietal P3 amplitude were not significantly correlated with n- back performance 
metrics. Linear regression indicated that pre- to- posttest enhancement of frontal 
N2 and P3 both may influence performance outcomes; but enhanced frontal P3 
amplitude was the strongest predictor of improved n- back performance. These 
results provide evidence that neural processes underlying frontal localized P3 can 
partially account for individual differences in performance outcomes following 
WM training.

Funding: National Multiple Sclerosis Society Pilot Research Grant Mark 
Diamond Research Fund Dissertation Grant (University at Buffalo)
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WITHIN- TASK VERSUS BETWEEN- TASK MENTAL FATIGUE: 
HOW CHANGING TASKS AFFECTS PERFORMANCE AND 

ENGAGEMENT

Zoë Francis1, Akina Umemoto2, Michael Inzlicht2
1University of Toronto, 2University of Toronto, Scarborough

Descriptors: Fatigue, ERN, Depletion
Mental fatigue within one continuous, effortful task is reliably characterized 

by worsening performance and reduced neural reactions to errors with time- 
on- task, as measured by electroencephalography (EEG). Ego depletion effects 
– where fatigue originates in one task and negatively affects performance on a 
second task – seem to occur less reliably. Fatigue may not always cross between 
tasks if task- switching restores or temporarily recovers motivational or attentional 
abilities. We examined performance and engagement, indicated by the error- 
related negativity (ERN), to compare within- task fatigue and between- task deple-
tion. Participants (N = 72) completed a short baseline Go/No- Go task, and then 
a 40- minute Stroop task immediately followed by a 10- minute Go/No- Go. Both 
cognitive tasks were strongly affected by within- task fatigue, with performance 
and ERNs decreasing across the course of each task. Between- task fatigue effects 
(depletion) were not apparent at the beginning of the second task; neither perfor-
mance nor ERNs significantly differed when comparing baseline Go/No- Go to 
the post- fatigue Go/No- Go. Instead, switching tasks resulted in re- engagement 
of cognitive monitoring processes, with increased ERN magnitude between the 
end of the Stroop and the beginning of the following Go/No- Go. Self- reported en-
gagement also decreased within each task, and partially recovered when the task 
changed. These results suggest that potential between- task depletion effects may 
be weakened by reengagement that initially occurs when one difficult cognitive 
task ends, and another begins.

Poster 3- 016

EVENT- RELATED POTENTIAL CORRELATES OF 
CONGRUENCE- SEQUENCE EFFECTS ACROSS EFFECTORS 

(HANDS AND FEET)

Antonio Freitas, Julia Feldman
Stony Brook University

Descriptors: Congruence-sequence Effects, Stroop, N2
Many activities require moderating the degree of cognitive control exerted 

across contexts. Congruence- sequence effects (CSEs) are one potential index of 
this moderation. Research on event- related potentials (ERPs) has found signifi-
cant CSEs with Stroop- like tasks, including evidence of a smaller difference in N2 
amplitude between congruent and incongruent trials following incongruent than 
congruent stimulus arrays at trial n- 1. One interpretation of CSEs is that they indi-
cate that an appropriate cognitive- control mechanism was engaged at the previous 
trial and applied during the current trial. An alternative explanation is that across- 
task adaptations are specific to repetitions of stimulus and response elements. The 
present study tested whether ERP correlates of CSEs would be observed despite 
requiring research participants (N=21) to use different response effectors (hands 
or feet) across trial pairings of a Stroop- like task. We found a significant CSE on 
N2 amplitude, such that the difference in N2 amplitude between congruent and 
incongruent trials was smaller following a recent incongruent trial than following 
a recent congruent trial, despite participants’ use of different effectors at trials n 
and n- 1. Supporting our predictions, this finding indicates that ERP correlates of 
CSEs do not depend on specific matches between stimulus and response elements 
across successive trials. Contrary to our expectations of a fronto- central max-
ima, however, the CSE we observed had a somewhat more parietal topographical 
distribution.
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KEEP THE PACE: THE SYNCHRONIZATION OF RESPONSE 
MONITORING AND VAGAL ACTIVITY

Sven Hoffmann1, Lea Jendreizik2, Ulrich Ettinger3, Sylvain Laborde1

1German Sport University Cologne, 2University Clinic Cologne, 3University of 
Bonn

Descriptors: Error Monitoring, Cardiac Vagal Activity, Cognitive Control
Detecting errors is crucial for adapting one’s own actions especially to mal-

adapative actions. Further, recent studies and models of error monitoring point to 
an involvement of emotional states in error monitoring. A psychophysiological 
correlate of the latter is the error negativity (Ne), partly reflecting the functional 
implementation of anterior cingulate cortex functions. We aimed to test whether neu-
rophysiological aspects of error monitoring are affected by a relaxation technique, 
i.e. slow paced breathing which has been shown to increase cardiac vagal activity. 
According to the neurovisceral integration model, cardiac vagal activity is thought to 
be a marker of the effectiveness of executive functions. We tested the effect of slow 
paced breathing on error monitoring, i.e. the Ne and behavioral adaptation in a mod-
ified flanker task with adaptive deadline, a cognitive task during which performance 
depends on executive control. The results show that the Ne is increased following 
slow paced breathing compared to a passive control condition. Furthermore, behav-
ioral results indicate that response variability as fitted by ex- Gaussians decreased in 
the slow paced breathing condition whereas overall performance remained constant. 
Thus, it can concluded that slow paced breathing improves the ability to focus on the 
task at hand and the error monitoring system is being supported in keeping the pace, 
i.e. tracking responses via synchronizing with vagal activity.

Poster 3- 018

HEART RATE VARIABILITY AND COGNITIVE DECLINE: A 10- 
YEAR FOLLOW- UP OF THE WHITEHALL II COHORT STUDY

Vera Jandackova1, Shaun Scholes2, Annie Britton2, Andrew Steptoe2

1University of Ostrava, 2University College London

Descriptors: Heart Rate Variability, Autonomic, Longitudinal
Background: Dysfunction of autonomic nervous system may contribute to 

neuronal damage. The research in this area is limited. We prospectively investi-
gated whether decreased vagal modulation, indexed by high frequency heart rate 
variability (HF- HRV), in midlife predicts subsequent cognitive decline. Method: 
Data from the fifth (1997- 1999), seventh (2002- 2004) and ninth (2007- 2009) 
phases of the UK Whitehall II longitudinal population- based cohort study were 
analysed. The sample size was 1992 (1417 men). Cognitive function measures 
included memory, executive function, vocabulary and global cognition. Heart rate 
variability was obtained during 5 min of supine rest. The values of HF- HRV at 
phase 5 were divided into quartiles. Random mixed models were applied.  Results: 
Over a 10 year period there was significantly greater decline in vocabulary (β=- 
0.10; 95%CI - 0.17 to - 0.02; p=0.01), executive function, (β=- 0.07; 95%CI - 0.14 
to 0.00; p=0.05) and global cognition (β=- 0.08; 95%CI - 0.14 to - 0.02; p=0.01) 
among men and women with baseline HF- HRV in the lowest sex- specific quartile 
than others. All models were adjusted for age, ethnicity and education. Further 
adjustments for known confounders including sociodemographic and lifestyle 
factors, cardiometabolic conditions and medication did not change the predictive 
effect of HRV on cognitive decline. Conclusion: Findings support an etiological 
role of the autonomic nervous system in cognitive decline.

Funding: GACR 17- 22346Y
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DIFFERENTIAL RELATIONSHIPS OF FITNESS AND ADIPOSITY 
ON COGNITIVE FUNCTION

Nicole Logan1, Lauren Raine1, Naiman Khan2, Arthur Kramer1, Charles 
Hillman1

1Northeastern University, 2University of Illinois, Urbana- Champaign

Descriptors: Cognitive Control, ERP, Children
This study investigated differential relationships of fitness and adiposity on 

task performance and P3- ERP indices of a modified flanker task, which modulated 
inhibitory control. In a sample of 447 children (ages 8- 11; 225 females), grouped 
according to weight category (normal weight (NW) n= 326, and obese (OB) 
n=121), demographic measures of age, sex, IQ, socioeconomic status, and puber-
tal timing were considered along with fitness and adiposity measures (ie, subcuta-
neous abdominal adipose tissue (SAAT), and visceral adipose tissue (VAT)). NW 
children demonstrated a trend for larger P3 amplitudes and were less variable in 
their reaction time compared to OB children (p≤0.01). Partial correlations exam-
ined the influence of aerobic fitness and adiposity on task performance. Results 
indicated that among NW children, fitness was positively related to P3 amplitude 
across task conditions (p’s≤0.02) and negatively related to congruent P3 latency 
(p=0.01), suggesting that greater fitness is associated with greater attentional al-
location (larger P3 amplitude) and faster processing speed (shorter P3 latency). In 
contrast, among OB children, SAAT was negatively related to incongruent P3 am-
plitude (p=0.03) and VAT was negatively related to P3 amplitude (p’s≤0.04), while 
no effect of fitness was observed. These results suggest that among OB children, 
increased adiposity was negatively related with attentional allocation as indicated 
by smaller P3 amplitude. As childhood obesity is a public health concern, these 
results have implications for the physical and mental health of children.

Funding: National Institute of Food and Agriculture, U.S. Department of 
Agriculture, under award number 2011- 67001- 30101; the Eunice Kennedy 
Shriver National Institute of Child Health and Human Development (NICHD) 
grants R01 HD055352 and R01 HD069381; the Center for Nutrition, Learning, 
and Memory at the University of Illinois, Abbott Nutrition.
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GO FOR IT! ENCOURAGEMENT FROM YOUR LEADER 
ENHANCES ERROR MONITORING

Hiroaki Masaki1, Takahiro Hirao1, Takuto Matsuhashi1, Timothy Murphy2

1Waseda University, 2Brock University

Descriptors: Error-related Negativity, Encouragement, Admonishment
Previous studies have found that both monetary reward and punishment influ-

ence error monitoring. Most of these studies reported a larger error- related nega-
tivity (ERN) when there is a reward/punishment related to performance outcomes. 
However, in a study where tennis players were verbally admonished by their team 
leader while performing a spatial Stroop task, a reduction in ERN amplitude was 
observed (Ogawa et al., 2011). In this study we also tested if admonishment/encour-
agement by an acquaintance influences error monitoring in college athletes who 
were members of either a softball (n=11) or futsal (indoor soccer) team (n=15). 
Participants performed a spatial Stroop task with two levels of feedback from team 
leaders after errors were committed (admonishment condition: AD and encourage-
ment condition: EN). In addition, in half of the AD and EN conditions feedback was 
presented in the voice of their own team leader (acquaintance: ACQ) or an unknown 
leader (stranger: STR). A two- way ANOVA with repeated measures (AD/EN * ACQ/
STR) on ERN amplitude revealed an interaction (p=.045). Post- hoc tests revealed 
that the ERN was larger when their own leader encouraged them compared to when 
a stranger encouraged them (p=.04) suggesting that encouragement by their own 
team leader may enhance error monitoring. A similar analysis on the Pe amplitude 
also revealed an interaction (p=.04). Post- hoc tests revealed a larger Pe in the AD/
ACQ than in the EN/ACQ (p=.004) and the AD/STR condition (p=.02), suggesting 
that admonishment from their own leader also enhanced their evaluation of the error.

Funding: This study was supported by a Grant- in- Aid for Scientific Research 
from the Japan Society for the Promotion of Science (17H02139).
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FEEDBACK- RELATED NEGATIVITY PREDICTS 
IMPROVEMENT OF A MOTOR SEQUENCE SKILL

Takuto Matsuhashi, Hiroaki Masaki
Waseda University

Descriptors: Feedback-related Negativity, Motor Learning, Individual 
Differences

We tested a hypothesis that the feedback- related negativity (FRN) can ex-
clusively predict improvements of performance in a motor sequence task but not 
an adaptation task. Previous studies have reported that motor adaptation relies 
on the cerebellum whereas motor sequence learning relies on the striatum (part 
of the basal ganglia). Because the basal ganglia has been thought to influence 
the FRN, it is reasonable to assume that the FRN only predicts motor sequence 
skills. We recorded the FRN in a time estimation task (2 blocks, 60 trials) where 
participants (n=23) were instructed to press a button after one second had elapsed. 
Unbeknownst to the participants the range of time considered correct was changed 
every trial depending on the outcome in the previous trial to produce a correct rate 
of approximately 50%. During the motor learning task, participants performed a 
motor sequence task where they pressed 4 buttons with a pre- requested sequence 
(8 button presses). In the adaptation task where they moved a cursor to a target; 
however, the motion of the cursor was rotating at 30 degrees, thus requiring con-
stant adaptation to be successful (10 blocks, 16 trials in each task). We found 
significant correlations between the delta FRN and the performance improvement 
during the early stage (i.e., from Block 1 to Block 2) in the motor sequence task 
(movement time: r = - .48, p = .02; correct rate: r = .55, p = .01) but not in the ad-
aptation task. Our results suggest that the FRN may predict successful acquisition 
of a motor sequence skill that relies on the basal ganglia.

Funding: This study was supported by a Grant- in- Aid for Scientific Research 
from the Japan Society for the Promotion of Science (17H02139).
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NEURAL AND BEHAVIORAL EFFECTS OF FOCUSED- 
ATTENTION VS SELF- COMPASSION MINDFULNESS 

MEDITATION

Aminda O’Hare, Nikolas Lunny, Zachary Gemelli, Azia Tironati
University of Massachusetts, Dartmouth

Descriptors: Mindfulness, Executive Attention, Emotion
The understanding of the effects of mindfulness practices on executive at-

tention and emotion regulation is growing. However, mindfulness interventions 
typically intermix both focused- attention and compassion mindfulness practices. 
Theoretically, both of these types of mindfulness practices engage aspects of at-
tention control and emotion regulation, however, if they do so using similar or 
different mechanisms is not well- known. Participants from two sections of the 
same psychology course either completed focused- attention (FA) meditation (n 
= 24) or self- compassion (SC) meditation (n = 20) training throughout the se-
mester. Pre-  and post- training measures of self- reported mood and anxiety and an 
emotional variation of the Eriksen flanker task with high- density EEG recording 
were completed. The FA group had reduced cognitive interference effects on the 
flanker task following the training compared to the SC group, p < .05; however, 
they showed no improvement in mood or anxiety metrics. The SC group had no 
changes in their performance on the flanker task following the training; however, 
they had reduced scores on self- reported worry, anxiety, stress, and depression 
compared to the FA group, p’s < .05. The SC group also had significantly smaller 
N2 and larger P3 responses to the flanker stimuli following the training compared 
to the FA group, p’s < .05. These results support that the different aspects of 
mindfulness training have unique effects when practiced in isolation over a short 
period of time.
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N2 AND P3 MODULATION IN A MODIFIED GO/NOGO TASK: 
THE ROLE OF DISINHIBITION

Pablo Ribes1, Carlos Ventura-Bort2, Rosario Poy1, Pilar Segarra1, Sara 
Rodríguez1, Victoria Branchadell1, Javier Moltó1

1Universitat Jaume I, 2Universität Potsdam

Descriptors: N2/P3, Inhibitory Control, Triarchic Model of Psychopathy
This study examined the relationships between the three phenotypic domains 

of the triarchic model of psychopathy —boldness, meanness, disinhibition— and 
electrophysiological indices of inhibitory control (NoGo- N2/NoGo- P3). EEG 
data from a 256- channel dense array were recorded while participants (135 un-
dergraduates assessed via the Triarchic Psychopathy Measure) performed a Go/
NoGo task with three types of stimuli (60% frequent- Go, 20% infrequent- Go, 
20% infrequent- NoGo). N2 was defined as the mean amplitude between 240 ms 
and 340 ms after stimuli onset over fronto- central sensors on correct trials; P300 
was defined as the mean amplitude between 350 ms and 550 ms after stimuli onset 
over centro- parietal sensors on correct trials. Multiple regression analyses using 
gender- corrected triarchic scores as predictors revealed that only Disinhibition 
scores significantly predicted reduced NoGo- N2 amplitudes (3.5% explained 
variance, beta weight = .23, p < .05) and reduced P3 amplitudes for NoGo and 
infrequent- Go trials (3.1 and 3.2% explained variance, respectively, beta weights 
= - .21, ps < .05). Our results indicate that high disinhibition entails deviations 
in early conflict monitoring processes (reduced NoGo- N2), as well as in latter 
evaluative and updating processing stages of infrequent events (reduced NoGo- P3 
and infrequent- Go- P3). The null contribution of meanness and boldness domains 
in these results suggests that N2 and P3 amplitudes in Go/NoGo tasks could be 
considered as neurobiological indices of the externalizing tendencies comprised 
in this personality disorder.

Funding: MINECO (PSI2015- 66798- P), UJI- B2017- 40
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IMPACT OF PROLONGED ATTENTION TO EMOTIONAL 
IMAGES ON SUBSEQUENT CONFLICT MONITORING

Eric Rawls, Summer Webers, Zachary Levy, Connie Lamm
University of Arkansas

Descriptors: Conflict Monitoring, Affect, Emotion
Response conflict occurs when multiple different responses are activated by 

incoming stimuli but only one can be selected. Emotion is frequently reported 
to influence conflict monitoring; however, there is little agreement on how it in-
fluences this process. We recorded EEG while participants completed a task that 
required low- conflict and high- conflict responses. Neutral, positive, and negative 
IAPS images were presented 1000 ms prior to the response probe. We assessed 
late positive potential activation (LPP) following picture presentation as a mea-
sure of prolonged attentional engagement with emotional images, and we as-
sessed frontal midline theta following the response probe as a measure of conflict 
monitoring. Results indicated that negative images resulted in greater LPP activa-
tion than neutral or positive images. Furthermore, theta activation was lower for 
probes preceded by negative images than for probes preceded by neutral or posi-
tive IAPS images. Finally, LPP activation and frontal midline theta independently 
predicted reaction times. Slower reaction times were predicted by greater LPP 
activation and less theta activation. This suggests that continuing attentional en-
gagement with emotional distractors negatively impacts future responding, and 
might subsequently result in lower processing capacity for high conflict responses 
following negative emotional imagery.
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WITHIN- TRIAL ADAPTATION OF CONFLICT PROCESSING BY 
STIMULUS CONFLICT

Alodie Rey-Mermet, Miriam Gade, Marco Steinhauser
Catholic University of Eichstätt- Ingolstadt

Descriptors: Cognitive Control, Attention, EEG
In the conflict monitoring framework, adjustments of cognitive control are 

elicited by response conflict, that is, conflict between two responses. Alternatively, 
control adjustments could emerge from conflict between stimulus features, which 
often co- occurs with response conflict. To investigate this, we measured event- 
related potentials (ERPs) in a paradigm that allowed to independently vary two 
levels of conflict, an early stimulus conflict and a late response conflict. We hy-
pothesized that early stimulus conflict should lead to adjustments of control that 
modulate late response conflict, and these adjustments should manifest in cor-
responding early and late ERP correlates of stimulus processing and response 
selection. In our combined flanker- Stroop task, participants were asked to respond 
to the color of the central letter of a color word while ignoring the meaning of the 
word and the color of the flanking letters. While early stimulus conflict was varied 
by manipulating flanker congruency (target vs. flankers), late response conflict 
was manipulated by varying Stroop congruency (color vs. word meaning). Results 
indicated that flanker congruency led to a modulation of the Stroop congruency 
effect in behavioral data. Moreover, this effect was mirrored by an early P2 effect 
reflecting flanker congruency and a late P3 effect reflecting Stroop congruency. 
This suggests that early attentional adaptation elicited by stimulus conflict mod-
ulated processing of response conflict, thus emphasizing the importance of atten-
tional adaptation to stimulus conflict in cognitive control.

Funding: This work was supported by a grant from the Swiss National Science 
Foundation (grant number: P300P1_164598).

Poster 3- 026

TIME FREQUENCY THETA AND HEART RATE VARIABILITY 
MODULATED BY E- CIGARETTE WITHDRAWAL AND 

SATIATION

Maddison Taylor1, Aniruddh Ajith1, Anthony Vivino1, Spencer Fix1, Debra 
Bernat2, Edward Bernat1

1University of Maryland, 2George Washington University

Descriptors: Heart Rate Variability, EEG, E-cigarettes
Nicotine withdrawal and satiation are associated with regulatory process-

ing. Both heart rate variability (HRV) and medial- frontal no- go theta (3- 7 Hz 
during the no- go N2 event- related potential component) demonstrate the influ-
ence on regulatory processing. Research on combustible cigarettes suggests that 
nicotine withdrawal from smoking cigarettes increases resting HRV relative to 
nicotine satiation. Our past research has shown that HRV and no- go N2- theta 
are related in the go/no- go task (Wang et al., 2016). This current study assesses 
the relationship between HRV and N2- theta and whether e- cigarettes (e- cigs) 
moderate HRV and N2- theta ERP during a go/no- go task. 22 participants (ages 
18- 63,M=33.29,SD=15.95) were recruited from the DC area. Participants were 
daily e- cig users who abstained from vaping 4 hours prior to data collection. 
Participants completed a cognitive assessment battery, including the go/no- go 
task, while in withdrawal. Participants then used their e- cigs until sated and re-
peated the task battery. Theta measures were extracted using time- frequency prin-
ciple component analysis (TFPCA). Results indicate that both HRV and theta 
amplitude decrease from the withdrawal to sated state, although HRV only at a 
trend level statistically. Importantly, changes in HRV and N2- theta were posi-
tively correlated (r=.52,p<.01), indicating that HRV and N2- theta are related and 
that this relationship is modulated by e- cig use. Findings will be discussed relative 
to modulation of control and regulatory processing in the nicotine withdrawal- use 
cycle of addiction

Funding: NCI/FDA
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FOLLOWING THE LEADER: IMPACTS ON CARDIAC 
SYNCHRONY IN ROMANTIC COUPLES OF LEADING 

CONFLICT CONVERSATIONS

Catie Nielson1, Paul Condon2, Christy Wilson-Mendenhall3, Jolie Wormwood1, 
Karen Quigley1, Lisa Feldman Barrett1

1Northeastern University, 2Southern Oregon University, 3University of 
Wisconsin, Madison

Descriptors: Physiological Synchrony, Romantic Couples, Relationship Conflict
Previous studies have found that romantic couples can have strong influences 

on one another’s physiology during interactions. However, it is not well under-
stood how the dynamics of a conversation may impact dyadic synchrony, particu-
larly during conflicts. In the present study, we recruited 42 college- aged romantic 
couples to participate in a 10- minute in- lab interaction, a “conflict conversation,” 
while we monitored their respiration and cardiac activity. During the first five 
minutes, one partner led the conversation (the “leader”), discussing perceived 
conflicts with their partner (the “follower”). In the second five minutes, the roles 
were reversed. From each participant’s electrocardiogram, we derived estimates 
of interbeat interval (IBI) and respiratory sinus arrhythmia (RSA) for each minute 
of the conversation. As predicted, analyses using multilevel models revealed that 
when a person was the follower, their partner’s cardiac activity in the previous 
minute was a significant predictor of their current cardiac activity, controlling for 
their own cardiac activity in the previous minute (IBI: B=- .26, SE=.07, t=3.91, 
p<.001; RSA: B=- .15, SE=.07, t=2.10, p=.04). However, when a person was lead-
ing the conflict discussion, their current cardiac activity was not significantly pre-
dicted by their partner’s previous cardiac activity (IBI: B=- .09, SE=.07, t=1.25, 
p=.21; RSA: B=- .00, SE=.07, t=0.04, p=.97).These findings stress the importance 
of examining the dynamics of physiological synchrony that may accompany con-
versational turn- taking during conflict discussions.

Funding: John Templeton Foundation
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EEG DYNAMICS OF DIFFERENT SELF- REGULATORY 
STRATEGIES IN DIETARY DECISION MAKING

Azadeh HajiHosseini, Cendri Hutcherson
University of Toronto, Scarborough

Descriptors: EEG, Decision
Regulating one’s dietary choices can be accomplished by applying distinct 

strategies (e.g., by trying to eat healthy, nutritious foods, or by simply avoid-
ing eating food). Do these strategies operate differently? To answer this question, 
we recorded electroencephalogram while subjects made decisions about whether 
to eat foods varying in tastiness and healthiness. In interleaved blocks, we asked 
them to Respond Naturally (Natural Focus) or to regulate their choices either by 
focusing on health (Health Focus), or by focusing on decreasing desire for food 
(Desire Focus). Behaviorally, Health Focus resulted in healthier food choices, 
while Desire Focus resulted in greater overall rates of rejection. Event- related 
potentials (ERPs) further suggested that these regulatory strategies were neurally 
distinct. Health Focus resulted in a stronger early positivity at parietal channels 
150- 250 ms after presentation of food (Health vs. Natural Focus: P < .01), indicat-
ing greater attentional reorientation. Health Focus also produced larger changes 
in the representation of a food’s tastiness and healthiness from 400- 600 ms at 
frontal channels (P < .02); In contrast, Desire Focus more strongly altered the 
association between neural response and behaviorally expressed preferences at 
frontal and central sensors from 400- 600 ms (P < .02). These results suggest that 
regulatory strategies may be implemented by different neural mechanisms and 
result in different behavioral consequences.

Funding: NSERC Discovery Grant, University of Toronto Connaught New 
Researcher Award
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RISKY OR RATIONAL? ALCOHOL INCREASES THE 
SUBJECTIVE VALUE OF UNCERTAIN REWARDS IN A REWARD 

DECISION MAKING TASK

Sarah Sant’Ana, Daniel Bradford, Mark Starr, John Curtin
University of Wisconsin, Madison

Descriptors: Reward, Decision-making, Alcohol
Individuals avoid uncertain rewards even when they are objectively better than 

certain ones (e.g., sticking with known, suboptimal partners, jobs, or locations 
when presented with uncertain but likely better options). However, the cognitive- 
affective mechanisms of these decision- making processes remain unclear for both 
sober and intoxicated individuals. We randomly assigned 122 participants into 
alcohol (target BAC = .08%), placebo, and no alcohol groups. They completed a 
reward decision- making task where each trial required a choice between a certain 
reward (known monetary value) and an uncertain reward (two possible monetary 
values). Across trials, we manipulated the uncertainty type (unknown vs known 
probability of receiving each of two uncertain reward options) and uncertain re-
ward variance (high vs low difference between the two uncertain reward options). 
We measured ERPs and behavioral choices indicating participants’ subjective 
valuation of uncertain vs. certain rewards. When sober, unknown (vs known) 
probability reduced P3, increased slow wave activity, and reduced the subjective 
value of uncertain rewards. High (vs low) variance increased slow wave activity 
and reduced the subjective value of uncertain rewards. Alcohol reduced P3 on 
all trials but increased the subjective value of uncertain rewards. These results 
begin to delineate mechanisms involved in sober and intoxicated decision making.  
In particular, alcohol increases the subjective value of uncertain rewards which 
paradoxically may result in risky or rational decisions depending on the context.
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GENERALIZATION OF BEHAVIORAL AND PHYSIOLOGICAL 
RESPONSES TO CONDITIONED DISGUST

Hannah Berg, Kayla Hanzsek-Brill, Shmuel Lissek
University of Minnesota, Twin Cities

Descriptors: Disgust, Conditioning, Generalization
Fear and disgust evoke separate defensive responses: fear motivates avoid-

ance of danger, whereas disgust motivates avoidance of infectious disease. One 
mechanism by which fear can lead to excessive anxiety is overgeneralization of 
the threat response to safe stimuli that resemble a learned threat cue. Given the 
known role of disgust in anxiety, the present study examined whether disgust 
sensitivity (DS) enhances generalization of conditioned disgust. 21 participants 
completed measures of DS followed by a novel disgust conditioning task using 
videos of a vomiting episode (US) to condition disgust to either a large or small 
ring- shaped stimulus (CS+), with the opposite ring size as a conditioned safety 
cue (CS- ). Next, during a generalization phase, rings parametrically varying in 
similarity to CS+ (generalization stimuli, GSs) were presented with no US, in 
the context of a game allowing participants to avoid the US at the cost of losing 
the game. Startle EMG, US- expectancy, and avoidance were assessed for each 
stimulus to form generalization gradients. DS was correlated with the steepness 
of startle gradients (r=.49, p=.04), with less steep declines in startle from CS+ to 
GSs to CS- , indicating stronger generalization, among those high on DS. Overall 
stronger startle in high DS was also found, implying the additional influence of 
non- associative sensitization on gradient shape in high DS. Unexpectedly, less 
generalized avoidance was found in high DS (r=- .48, p=.03). These findings 
associate DS with less generalized avoidance, despite overgeneralized fear- 
potentiated startle.

Poster 3- 031

A MULTI- MODAL APPROACH TO EXAMINING THE 
NEUROVISCERAL INTEGRATION MODEL IN CLINICALLY 

ANXIOUS ADULTS

Melanie Cochrane1, Colette Smart1, John Allen2, Mauricio Garcia-Barrera1

1University of Victoria, 2University of Arizona

Descriptors: Emotion Regulation, Heart Rate Variability, Anxiety
The neurovisceral integration model of Thayer and Lane (2000) proposes 

a unifying framework from within which to examine individual differences in 
heart rate variability (HRV) and their relationship with cognitive and emotional 
processes, in both healthy and clinical samples. Anxiety disorders are associ-
ated with poor autonomic function, although findings on tonic HRV have been 
contradictory and phasic HRV has been relatively less frequently studied. In the 
current study, thirty- four adults with clinically elevated levels of anxiety were 
studied, in which autonomic cardiovascular regulation was measured (1) at rest, 
(2) during an emotion paradigm that required the regulation of negative affect, 
and (3) during recovery, analyzing the HRV in the High Frequency (HF) and Low 
Frequency (LF) bands, through 5 minute epochs per state. Results indicated that 
tonic HRV significantly predicted perceived emotion regulation (ER) success for 
both top- down and bottom- up generated emotions, whereas phasic HRV predicted 
perceived ER success only under conditions of bottom- up emotion generation. 
Variability emerged in our findings depending on the unique ER strategy used. 
In conclusion, results suggest that the neurovisceral integration model holds in 
a clinical sample, and HRV was reduced in individuals with clinically elevated 
levels of anxiety. Moreover, our findings demonstrate that the method of emotion 
generation and regulation matters and has a significant impact on the degree to 
which persons with clinical levels of anxiety are able to successfully self- regulate.

Poster 3- 032

PERSONALITY TRAITS AND PHYSIOLOGICAL REACTIVITY: 
LINKING THE NEO- FFI AND THE SPSRQ

Thekla Constantinou, Marios Theodorou, Georgia Panayiotou
University of Cyprus

Descriptors: Personality Traits, Imagery Task, Startle Reflex
The aim of this study was to delineate emotional physiological profiles in 

relation to self- reported personality traits and emotional states. An affective 
imagery task was conducted while using fearful, joyful, stressful and relaxing 
scripts. Acoustic startle probes were presented to prompt startle reflex responses 
while heart rate (HR), skin conductance (SCR), corrugator (COR) and zygomatic 
(ZYG) activity were recorded. Eighty- six individuals (47 females) participated 
in the experiment and completed the NEO- FFI (Five- Factor Inventory Costa & 
McCrae, 1992) and the SPSRQ (Sensitivity to Punishment and Sensitivity to 
Reward Questionnaire (Torrubia et al., 2001). The completion of each block of 
scripts was followed by self- reported ratings on a 1- 7 scale on the dimensions 
of valence, arousal and other emotions (such as fear and disgust). Correlations 
and regression models were conducted. As expected trait Neuroticism and 
Sensitivity to Punishment were positively associated, whereas Sensitivity to 
Reward showed a positive link with and a negative correlation with Agreeableness 
and Conscientiousness. Unexpectedly, startle amplitude and SCR during fearful 
scripts were negatively associated with neuroticism. HR during stressful scripts 
was positively correlated with Extraversion. Corrugator activity was negatively 
associated with impulsivity in all of the scripts. Self- report ratings and NEO- 
FFI components were in the expected direction. Despite the association between 
NEO- FFI and SPSRQ, the latter failed to significantly correlate with the physio-
logical and self- report ratings.
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ATTENTIONAL PREFERENCE FOR ANGRY, FEARFUL OR 
NEUTRAL FACIAL EXPRESSIONS AND ITS RELATIONSHIP 

WITH PSYCHOPATHIC TRAITS

Hedwig Eisenbarth1, Jiayue Zhang1, Jonas Kransberg1, Matthias Wieser2

1University of Southampton, 2Erasmus University Rotterdam

Descriptors: ssVEP, Facial Expressions, Psychopathic Traits
Psychopathic traits have been linked with reduced preferential processing of 

threatening cues, such as negative facial expressions. However, facial expressions 
can have differential social meaning, with threat directed towards the observer 
(angry facial expression) or towards the depicted person (fearful facial expres-
sion). In order to investigate the differential impact of these two conditions on 
preferential processing, we used steady- state visual evoked potentials (ssVEP) 
to measure attentional bias for angry vs. fearful vs. neutral facial expressions. 
Using a median split for psychopathic traits (PPI- R- 40), we compared visuocor-
tical activity in response to competing faces in 24 low and 23 high psychopathic 
students. First analyses averaging across 100- 2900ms show main effects for the 
tagged emotion as well as for the competing emotion. A three- way interaction of 
tagged emotion, competing emotion and group shows some indication for less 
intense processing of angry or fearful expressions in high psychopathic partici-
pants compared to low psychopathic participants. Furthermore, low psychopathic 
participants show greater facilitation for angry facial expressions with neutral 
competing expressions and for fearful facial expressions when neutral or angry 
facial expressions are competing. Additional analyses for consecutive time win-
dows will allow for to deconstruct the effect over processing time.
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EMPATHY FOR WHOM? AN ERP INVESTIGATION OF 
EMPATHY CHOICE

Amanda Ferguson1, Daryl Cameron2, Blair Saunders3, Michael Inzlicht4
1University of Toronto, Scarborough, 2The Pennsylvania State University, 

3University of Dundee, 4University of Toronto

Descriptors: Empathy, ERP, Conflict
Recent research has demonstrated that individuals perceive empathy to be 

effortful, aversive, and difficult, and avoid it for that reason. Here, we investigate 
empathy avoidance in the context of loved- others. Seventy undergraduates (N = 
70) at the University of Toronto Scarborough completed the Empathy Selection 
Task during EEG recording. During the task, individuals made a series of binary 
choices between responding to an image from their perspective, or responding 
from the perspective of someone else. In the present investigation, the empathy 
target was either a stranger or a loved- other nominated by the participant. Results 
demonstrate that the conflict- related negativity (CN) amplitude during empathy 
choice was largest when participants chose to empathize with strangers and small-
est when they chose to avoid empathy- eliciting situations all together. Reaction 
times and the lateralized readiness potential (LRP) differed by empathy choice, 
suggesting a preference for avoiding empathy- eliciting trials regardless of empa-
thy target. These results support previous findings that empathy is perceived as 
effortful and offers clues as to why individuals may choose to avoid it.
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EFFECTS OF TRANSCRANIAL ULTRASOUND (TUS) IN A 
VIRTUAL T- MAZE TASK: GLOBAL AFFECT – GLOBAL VIGOR – 

WHAT DOES TUS CHANGE?!

André Forster1, Philipp Ziebell1, Johannes Rodrigues1, John Allen2, Johannes 
Hewig1

1Julius- Maximilians Universität Würzburg, 2University of Arizona, Tucson

Descriptors: Transcranial Ultrasound, Neuromodulation, Affect and Vigor
Transcranial Ultrasound (TUS) is a non- invasive neuromodulation technique 

that has recently been applied to humans (Fini & Tyler, 2017). Compared to other 
techniques like tDCS or TMS, it offers several advances, e.g. a more focused ap-
plication, and does not produce side effects such as headache (Tyler et al., 2008; 
Tyler, 2011). Previous studies that explored TUS- caused mood effects found sig-
nificant increases in global affect after resting phases ranging from 5 – 40 min-
utes post- TUS application, targeting the right inferior prefrontal cortex through 
the trans- temporal window (Hameroff et al., 2013; Reznik, Sanguinetti, & Allen, 
2016; Sanguinetti et al., 2014; Sanguinetti, Hameroff, & Allen, 2017). The current 
study assessed these effects and added a task, the virtual T- Maze introduced by 
Rodrigues, Müller, Mühlberger and Hewig (2017). The time intervals between 
the mood measurements were also extended: pre- TUS, post- TUS after 60 min 
and again after 120 min. Subjects completed three different conditions on three 
separate days: TUS, TUS- Sham, TUS- None. Mood was operationalized using the 
Visual Analogue Mood Scales (VAMS; Stern, Arruda, Hooper, Wolfner, & Morey, 
1997). No effects on global affect were found, but post- hoc tests revealed an effect 
on global vigor. Former studies used a different VAMS version (Monk, 1989) 
than that used in the current study, suggesting that TUS may impact more specific 
mood symptoms rather than global positive affect. These specific impacts of TUS 
are discussed and directions for future research are suggested.
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THE INFLUENCE OF EMOTION REGULATION ON AUTONOMIC 
REGULATION DURING EMPATHY FOR POSITIVE AND 

NEGATIVE EMOTIONS

Josiane Jauniaux1, Marie-Hélène Tessier1, Florian Chouchou2, Philip Jackson1

1Laval University, 2Concordia University

Descriptors: Empathy, Emotion Regulation, Heart Rate Variability
Empathy allows feeling and understanding others’ emotions. A key compo-

nent of empathy which prevents emotional contagion is emotion regulation (ER). 
Previous studies have showed links between empathy and autonomic responses. 
However, very few have examined ER in empathy, in particular at the autonomic 
level, and even fewer have explored valence differences in social contexts. The 
aim of this study was to investigate how ER strategies influence empathy and 
autonomic processes for positive and negative social contexts. Fifty- two healthy 
participants (26 W, M=24.3 y) viewed three types of videos (40 sec) depicting 
characters expressing positive, negative or no emotions. They were asked to feel 
their emotions (Down- regulation), to distance themselves from their emotions 
(Up- regulation) or to observe the characters (No- regulation). Participants rated 
their level of empathy on a visual analogue scale; RR intervals (RR -  ECG) were 
measured, and RR variability analysis was applied. The standard deviation of 
RRs (SDNN) and LF, HF, LF/HF ratio were calculated to quantify autonomic 
activities. Down- regulation diminished empathy whereas Up-  and Down- 
regulation were associated with greater SDNN and a higher LF/HF ratio com-
pared to No- regulation. Negative videos were associated with more empathy and 
showed lower LF/HF ratio compared to positive videos. These findings provide 
physiological evidence that emotion regulation influences empathy. Moreover, 
negatively charged social contexts require less autonomic modulation but are as-
sociated with more empathy.

Funding: Natural Sciences and Engineering Research Council of Canada Horizon 
Postdoctoral Fellowship grant
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PSYCHOPHYSIOLOGICAL SPECIFICITY OF CEREBRAL 
SENSORY ASYMMETRY IN THE PROCESS OF PERCEPTION OF 

ASYMMETRICAL HUMAN FACES
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Descriptors: Emotions, Perception, Facial Asymmetry
Emotions can be perceived differently depending on the asymmetry of the 

facial expressions. Right or left leading eye can lead to different evaluation of 
expressed in different halves of the visual field facial emotions. 32 right- handed 
healthy subjects were involved in experiment: 20 had the leading right eye, 12 had 
the left. The aim of the experiment was to reveal the specific leading eye- related 
features of brain activity in the perceiving subject in process of evaluation of the 
facial emotional expressions. The subjects were asked to evaluate symmetrical 
and asymmetric generated by the FaceGen software facial images with various 
level of expressions of basic emotions. The fMRI images were obtained by a 3T 
MRI- scanner Siemens Verio, block design and SPM12 software (p uncorrected 
<0.001) were used. In right leading eye group (‘right’) we found activation of 
left posterior cingulate gyrus, right and left precuneus, left angular gyrus, left 
cerebellum exterior, left fusiform gyrus. In left leading eye group (‘left’) we found 
activation of right inferior occipital gyrus, right precentral gyrus, right middle 
frontal gyrus, right fusiform gyrus, right lingual gyrus. In the contrast analysis 
‘right’>‘left’ we found right inferior occipital gyrus, left occipital fusiform gyrus, 
right hippocampus, right posterior orbital gyrus, left and right thalamus. There 
were no significant results for ‘left >‘right’ contrast. Thus, there are systematic 
differences in the activation of brain structures in subjects with leading left vs 
right eye in process of evaluation of facial expression.

Funding: The research was financially supported by the Russian Science 
Foundation, project № 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially).
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NEURAL AND SOMATOVISCERAL CORRELATES OF 
OPTIMISTIC EXPECTANCIES INFLUENCING VISUAL 

ATTENTION
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Descriptors: Optimism Bias, Attention Bias, fMRI
Optimism bias and positive attention bias are important for mental health. 

The biases have mostly been examined separately even though recent theories 
and empirical findings suggest that cognitive biases interact and mutually enforce 
each other. For instance, in a visual search study, we have shown that optimistic 
expectancies causally influence attention. The current studies’ goals were to ex-
amine the neural and somatovisceral mechanisms underlying such an expectancy- 
attention interplay. Therefore, optimistic and pessimistic expectancies were 
induced by verbal cues before visual attention to rewarding and punishing stimuli, 
and neural and somatovisceral responses (e.g., pupil size) were measured during 
a visual search task. Optimistic and pessimistic expectancies guided attention to 
rewarding and punishing information, respectively -  indicated by altered reaction 
times and pupil size. Moreover, we observed enhanced salience and executive 
control network activity (e.g., in insula and anterior cingulate cortex) during atten-
tion reorientation to and maintenance on unexpected stimuli. Of note, optimistic 
expectancies had a stronger effect on attention than pessimistic ones and resulted 
in particularly enhanced insula activity during attention reorientation to punishing 
stimuli. Our findings reveal that optimistic expectancies guide attention to reward 
and make unexpected punishing information especially surprising and salient. 
These data, therefore, support the idea that optimism is outstandingly powerful 
and robust, thereby emphasizing its importance for mental health.

Funding: This research was supported by the Swiss National Science Foundation 
under Grant PP00P1_150492 awarded to T. Aue.
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EFFORTFUL CONTROL, BUT NOT NEGATIVE AFFECT, 
IS LINKED WITH GREATER RIGHT FRONTAL CORTICAL 

ACTIVITY TO NEGATIVE SOUNDS

Micayla Lacey, Philip Gable
The University of Alabama

Descriptors: Emotion, Motivation
Some past research has linked greater relative right frontal cortical activity 

with greater withdrawal motivation. However, a growing body of literature indi-
cates that greater relative right frontal activation is also associated with greater 
regulatory control of motivation. The present study sought to examine these 
competing hypotheses by examining whether greater right frontal activation in 
response to anxiety inducing stimuli would be related to effortful suppression 
of the emotion or with experiencing anxious feelings. In a within- subjects de-
sign, participants listened to anxiety provoking and neutral sound clips, and were 
asked to suppress their emotions or listen naturally to each sound clip. Then, 
they reported levels of anxiety they experienced and the effort required to control 
their emotions. The anxiety clip caused greater anxiety than the neutral clip and 
emotional suppression was more effortful than natural viewing. Critically, greater 
right frontal activity while listening to the anxiety clips and suppressing emotion 
was related to greater effort, but not greater anxiety. Self- reported anxiety and 
effort were unrelated to greater right frontal activity in all of the other conditions. 
These results suggest that right frontal activation may be more related to effortful 
suppression of emotion than to withdrawal motivation.
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AN EXPLORATION OF EMOTIONAL DAMPENING AT 
DIFFERING LEVELS OF EMOTION PROCESSING
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East Carolina University

Descriptors: Blood Pressure, Cardiovascular Emotional Dampening
Cardiovascular emotional dampening is the term used to describe the inverse 

relationship between blood pressure and emotional responsivity. The previous lit-
erature has raised questions about how emotional dampening exerts its influence 
on emotion processing among younger and healthier populations. One proposed 
hypothesis posits that emotional dampening may impact bottom- up more than 
top- down emotion processing. The present study sought to test this hypothesis. 
Eighty- four (51 women) healthy undergraduate students completed self- report 
inventories, and a 10 minute recording of blood pressure. Afterwards, participants 
completed a task which required them to correctly label a series of positive and 
negative images drawn from the IAPS (Lang, Bradley, & Cuthbert, 2005) as ei-
ther, “pleasant,” or “unpleasant.” The task contained both an explicit and implicit 
emotion processing trial. Results revealed significant sex differences. For women, 
higher systolic blood pressure (SBP; M = 107.47, SD = 8.66) was related to a 
greater difference in performance between the two trials (M = .43, SD = .10), r = 
.32, n = 49, p = .02, 95% CI [.04, .55]; thus, demonstrating that performance be-
tween the two trials was moderated by SBP. No significant results were observed 
among men. The findings of this study provided some support for the identified 
hypothesis. The observed sex differences may be due to differences in how men 
and women process emotion. Future research should focus on refining method-
ologies to better capture the differential effects of emotional dampening between 
men and women.
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DIET OR NOT TO DIET: COGNITIVE FACTORS CAN PLAY 
STRONGER ROLE IN DECISIONS TO DIET THAN EMOTIONAL
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University of California, Davis

Descriptors: Health, Online
More people visit online support forums in order to deal with weight prob-

lems. Members share their personal experiences, either successful or failed ones, 
and others voluntarily give comments, which could be supportive or not. This 
study examined how reading these stories and comments impacted individuals’ 
physiological responses and their intentions to diet in order to understand how 
cognitive factors (indicated by heart rate) and emotional responses (indicated by 
skin conductance, orbicularis oculi, and corrugator muscles) interact to predict 
participants’ decisions to commit to diet for weight loss. Each participant (N 
=101) first read the story (either about weight loss success or failure), and then 
a comment (either supportive or critical). Compared to failure, success stories 
produced stronger positive responses (orbicularis oculi) while failure stories pro-
duced stronger negative responses (corrugator) compared to success. The success 
stories were more arousing (skin conductance) than the failure stories. At the 
same time, participants felt more positive (orbicularis oculi) and more aroused 
(skin conductance) during critical comments made about failure stories compared 
to all other conditions. However they paid more attention (heart rate) to supportive 
comments and reported higher intentions to diet after reading supportive com-
ments compared to critical ones. Results suggest stronger role of cognitive factors 
compared to emotional in decisions to go on a weight loss diet.
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EMPATHY INCREASES APPROACH MOTIVATION TOWARD 
COUNTER- STEREOTYPICAL GENDER ROLES
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Descriptors: Empathy, Approach Motivation, N400
The present study examined empathy as a mechanism of reducing bias to-

ward individuals occupying counter- stereotypical gender roles, by increasing 
approach motivation and reducing reactance from expectancy violations. Frontal 
cortical asymmetry reflects motivational states, with greater left activation indi-
cating approach motivation. The N400 is an event- related potential with greater 
amplitudes elicited by the processing of novel information, such as expectancy 
violations. Participants (N = 14) were randomly assigned to view a video designed 
to induce empathy or a control video. After the manipulation, participants viewed 
480 images of men and women depicting both stereotypical (i.e., male athlete) 
and counter- stereotypical (i.e., female carpenter) gender roles in an oddball task. 
Preliminary results indicate participants in the empathy condition exhibited sig-
nificantly more approach motivation toward women, t(12) = - 2.541, p = .026, 
and men, t(12) = - 2.299, p = .040, counter- stereotypical targets compared to par-
ticipants in the control condition. There were no significant differences between 
conditions when participants viewed images of stereotypical targets, ps > .365. 
There were similar trends of reduced N400 amplitudes while participants viewed 
images of counter- stereotypical men t(12) = 1.610 p = .133, and women, t(12) = 
1.800 p = .097 in the empathy condition, compared to controls. Findings suggest 
empathy may decrease prejudice toward counter- stereotypical gender roles by fa-
cilitating approach motivation and minimizing reactance to counter- stereotypical 
exemplars.

Funding: University of Missouri, St. Louis College of Arts and Sciences 
International Honor Society in Psychology
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WHERE TO EXPECT HARM? THREAT RESPONSES UNDER 
SPATIAL UNCERTAINTY
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Descriptors: Threat, Spatial Uncertainty, Fear Bradycardia
The way individuals respond to threat may depend on the amount of knowl-

edge about harm characteristics. While previous studies have manipulated proba-
bility and temporal uncertainty of harmful events, the role of spatial uncertainty in 
threat processing remains unknown. N = 58 participants completed an instructed 
threat paradigm where three different symbols informed about a subsequent elec-
tric shock at one of two sites on the left and right arm, respectively. A safety cue 
predicted absence of shock, a certain threat cue predicted a shock and informed 
about its localization (left/right), and an uncertain threat cue predicted a shock 
without informing about its localization. Retrospective fear/anxiety ratings as well 
as cue- evoked heart period and skin conductance were analyzed. Both certain and 
uncertain threat cues evoked higher fear/anxiety ratings, stronger cardiac slow-
ing (‘fear bradycardia’), and higher skin conductance responses relative to safety 
cues. In addition, uncertain threat cues caused higher fear ratings and reduced fear 
bradycardia relative to certain threat cues. For the first time, we investigated the 
role of spatial uncertainty in psychophysiological threat processing. Fear/anxiety 
ratings were increased for uncertain vs. certain threat mirroring previous reports 
on the aversive experience of uncertainty. Moreover, fear bradycardia, an indica-
tor of attentive freezing, was attenuated when attentional resources needed to be 
allocated to multiple potential threat sources.
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Descriptors: Individual Differences, Threat, Reward
Emotional distress is frequently associated with gastrointestinal symptoms, 

suggesting that deficits in emotion reactivity/regulation may be linked to gas-
tric reactivity, albeit not being well characterized using psychophysiological 
measures. This study used HRV and electrogastrography (EGG), a non- invasive 
technique for recording stomach muscle activity, to investigate links between trait 
emotionality/regulation with gastric and cardiac reactivity to emotional stimuli. 
Participants (n = 43) completed self- report measures of emotionality (threat and 
reward sensitivity) and emotion dysregulation (worry; rumination; avoidance) 
and viewed neutral and emotional film clips while EGG and ECG data were re-
corded. EGG was recorded via two electrodes placed on the abdomen and an-
alyzed for perturbed gastric activity. HRV was extracted from the mean square 
differences between the IBI series derived from the raw ECG recording as an 
index of parasympathetically- mediated cardiac activity. Trait emotionality, rather 
than emotion dysregulation, appeared more closely tied to perturbed gastric ac-
tivity during fear and neutral conditions (r’s=.31- .43; p’s<.05). While no signif-
icant findings were observed between HRV and self- report measures, HRV was 
strongly related to EGG perturbations across all conditions (r’s=.32- .55; p’s<.05). 
These findings suggest that individual differences in threat and reward sensitivity 
are associated with gastric activity. Furthermore, HRV offered insight towards 
concurrent relationships between gastric and cardiac reactivity during neutral and 
emotional contexts.
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AVOIDANCE AND ESCAPE: MOTIVE ACTIVATION WHEN 
PREPARING DEFENSIVE BEHAVIOR
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Descriptors: Avoidance/Escape, Pupil Response
Although avoidance and escape behaviors each function to cope with aversive 

events, they also differ in that avoidance blocks exposure whereas escape does 
not. In this study, pupil diameter was measured in anticipatory contexts in which 
aversion can be avoided or escaped. In addition, we studied effects of trait anxiety 
on pupil diameter changes in avoidance and escape contexts, given that tendencies 
to avoid or escape aversive events are considered a central cause of dysfunction 
in clinically anxious individuals. Cues signaled that a fast button press would 
terminate exposure to an aversive picture (escape), block exposure completely 
(avoid), or would not alter exposure to the (uncontrollable) aversive scenes. Pupil 
diameter and other autonomic/ reflex indicators and reaction time were measured 
in highly anxious participants (n=20), moderately anxious participants (n=25), 
and less anxious participants (n=25). In general, pupil dilation was enhanced in 
avoidance, t(64) = 6.4, p < .001, and escape, t(64) = 6.9, p < .001, relative to 
uncontrollable contexts; however, trait anxiety did not affect pupil modulation, 
Results suggest that the pupil diameter was the most facilitated in aversive con-
texts that additionally prompted action, consistent with an interpretation that pupil 
modulation reflects action- oriented sympathetic arousal.

Funding: NIMH Grants to Peter J. Lang (MH094386, MH098078)
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HEARTBEAT- EVOKED POTENTIAL REFLECTS MULTIPLE 
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Descriptors: Interoception, Heartbeat-evoked Potential, Emotion
Interoception, a perception of our internal bodily state, has several dimen-

sions. Interoceptive accuracy is an objective dimension which is an individual 
difference of how accurate that person can perceive afferent signal, whereas in-
teroceptive sensibility is a subjective dimension which person thought that they 
felt the interoception. Heartbeat- evoked potential (HEP) is one of the electro-
encephalographical measures that reflects the afferent signal from the body. 
However, relationships between subjective and objective interoception and HEP 
remain unclear. In this study, we explored how interoceptive sensibility and ac-
curacy reflect HEP at the emotional situation. Participants were asked whether 
they felt any change in their internal bodily state while watching the disgust, fear 
or positive emotional pictures. HEP was recorded at the timing of r- wave just 
after the presentation of the emotional picture. As a result, difference of HEP was 
observed at the right frontal channels when participants aware the changes in their 
internal bodily states. There was also difference of HEP among emotional catego-
ries, and its amplitude was interacted with interoceptive sensibility and emotional 
categories. Interoceptive accuracy, which is measured by the score of heartbeat 
perception task, was also related to the mean amplitude of the HEP, but its ten-
dency was different from interoceptive sensibility. These results indicate that the 
afferent signals from the body reflect both objective and subjective dimensions 
of interoception.

Funding: KAKENHI, JSPS Scientific Research (B) (16H03740)
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Descriptors: Motivational Switch, Sequential Emotional Trajectories, 
Psychophysiology

This study examined the effect of the nature of motivational switch – posi-
tive followed by negative content or negative followed by positive content – on 
emotional reactions and cognitive responses. Participants (N=80 undergraduates) 
viewed 40 randomly paired emotionally valent ads while their heart rate and facial 
muscle activities were continuously recorded. After message transition, the nega-
tive messages after positive were found to elicit more negative activation than the 
positive messages after negative, indicated by greater corrugator supercilii (CS) 
activation, F (15,1110) = 4.18, p<.001. Further, the level of arousing content inter-
acted with valence switch such that negative messages after positive were consis-
tently associated with more CS activation except when the arousing level changed 
from high to moderate. In this case, less CS activation was exhibited during the 
moderate negative content compare to the moderate positive content after nega-
tive, indicating a potential carryover effect of previously highly arousing positive 
content, which dissipated across time. These findings support that the deactivation 
of the appetitive system may dampen the activation of an aversive system, par-
ticularly when the activation level drops. As for cognitive resources, the negative 
messages after positive elicited greater cardiac deceleration, indicating increasing 
cognitive resources were allocated to encoding, F (15,1185) = 2.71, p<.001.



2018SPR AbstractsS98

Poster 3- 049

PSYCHOPHYSIOLOGICAL MARKERS OF ADAPTIVE AND 
NONADAPTIVE COPING STRATEGIES OF HIGHLY SKILLED 

ATHLETES
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Descriptors: Functional Mobility of the Nervous Processes, Sensorimotor 
Choosing Reaction, Coping Strategies

The purpose of the study was to determine the influence of psychophysiolog-
ical characteristics of elite athletes on the formation of coping strategies with a 
stress. 43 highly skilled kayakers and canoeists (16 women and 27 men, aged 14 
to 29 years old) participated in this study. The neurodynamic properties of athletes 
were measured with the diagnostic complex “Diagnost- 1”. The E. Heim’s tech-
nique for revealing individual coping strategies allowed determining the preferred 
adaptive and non- adaptive styles of coping with stressful situations. Athletes who 
prefer adaptive behavioral coping models (passive co- operation, appealing, altru-
ism) were characterized by higher functional mobility of the nervous processes 
and a longer propagation time of excitation in nerve fibers. Athletes who pre-
fer non- adaptive behavioral coping models (active avoidance and (social) with-
drawal) were characterized by lower functional mobility of the nervous processes 
and a shorter longer propagation time of excitation in nerve fibers in a complex 
sensorimotor choosing reaction. Thus, the functional mobility of the nervous pro-
cesses and the motor component of a complex sensorimotor choosing reaction are 
the specific psychophysiological markers of behavioral coping strategies of the 
highly skilled athletes.
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Adolescents who exhibit problem behaviors, including theft and drug use, 

have shown reductions in the Error- Related Negativity (ERN), an ERP that in-
dexes error monitoring. Error monitoring is a cognitive process that detects con-
flicting responses and calls for increased top- down control. Though the ERN is a 
useful metric of error monitoring, time- frequency methods allow for the quantifi-
cation of both error monitoring (theta power) and subsequent control instantiation 
after an error (theta inter- channel phase synchrony; ICPS). While some work in 
adults shows that problem behaviors are associated with reduced theta power, no 
work to date has investigated the relations between rule- breaking, theta power and 
ICPS following errors in adolescents. Here, 124 adolescents (M = 13.1 years old) 
completed a flanker task while EEG was collected. Parents completed the Child 
Behavior Checklist to measure their child’s rule- breaking behaviors. Adolescents 
with more rule- breaking behaviors exhibited less differentiation between error 
and correct theta power. Adolescents with more rule- breaking behaviors also 
exhibited a trend for relatively greater ICPS between a medial- frontal scalp re-
gion and the right, compared to left, hemisphere; this ICPS pattern was not error- 
specific. Finally, adolescents with higher levels of rule- breaking behavior had less 
post- error reduction in interference (PERI), a measure of post- error control. These 
results suggest that adolescents with higher levels of rule- breaking behavior ex-
hibit disruptions in cognitive control at both the neural and behavioral level.

Funding: NIH grant U01MH093349
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Sensorimotor resonance, vicarious activation of the sensory motor system 

during observation of another’s actions or somatosensory experiences, is thought 
to underlie important social functions such as empathy. Previous research has 
shown that sensorimotor resonance, as measured by suppression of the EEG mu 
rhythm, is predicted by trait empathy, but these studies are largely underpowered 
and their findings are inconsistent across studies. Here we report data from a high 
powered study (N=253) that investigated the relationship between mu suppression 
and trait empathy as measured by the Interpersonal Reactivity Index (IRI), a well- 
established measure of empathic traits. We found that those who resonated more 
with an action also reported generally feeling more personal distress, or feelings 
of discomfort from seeing someone else in distress (r(253) = .175, p = .005). 
However, sensorimotor resonance was not related to empathic concern (r(253) = 
.052, p = .415) or perspective taking traits (r(253) = - .047, p = .452). These results 
emphasize the relationship between sensorimotor resonance and personal distress 
specifically, a trait that is arguably not necessarily associated with empathic re-
sponding, but is rather a self- focused reaction to someone else’s distress. Thus, 
contrary to previous suggestions (Woodruff, Martin, & Bilyk, 2011; Andelin, 
Woodruff, Birkett, & Stevens, 2011) sensorimotor resonance might not be related 
to traits we would normally associate with true empathy.
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The process whereby a psychological state can lead to disease requires fur-

ther elucidation. One potential mechanism is the Generalized Unsafety Theory of 
Stress which theorizes that those with perceived unsafety will experience chronic 
stress leading to disease (Brosschot et al., 2017). GUTS also explicates how worry 
can lead to a sense of unsafety. The stress response is marked by high sympathetic 
activation, and recent research shows ties between very- low frequency heart rate 
variability (VLF) and sympathetic activation (Fujibayashi et al., 2009). Hence, 
models demonstrating a link among generalized unsafety, worry, VLF, and so-
matic symptoms could offer support for GUTS. In the current study of 51 under-
graduates, two models were created to determine the impact of worry (PSWQ; 
Meyer et al., 1990) and cumulative trauma (THS; Carlson et al., 2011) on somatic 
symptoms (PILL scores; Pennebaker, 1993). The first demonstrated that the effect 
of worry (B=.38, SE=.14; F=7.77, p=.008) on somatic symptoms is completely 
mediated through VLF (B=.44, SE=.21; F=4.74, p=.01), while the second showed 
that the effect of cumulative trauma (B=9.06, SE=3.02) on somatic symptoms 
is moderated by worry (B=.84, SE=.26; F=6.51, p<.001). Together these reveal 
that worry leads to increased sympathetic activation, resulting in increased so-
matic symptoms, but there is a separate effect of cumulative trauma on somatic 
concerns, which could reflect the distinct process of how generalized unsafety 
develops and leads to disease through physiological and cognitive perseveration 
(Brosschot, 2010).
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Rumination, past- focused repetitive thought, predicts the severity (Donaldson 

& Lam, 2004) and onset of depression (Nolen- Hoeksema et. al, 2008). Little re-
search, however, has examined the relationship between rumination and frontal 
electroencephalogram (EEG) asymmetry, where less relative left frontal activity 
(rLFA) has been associated with depression risk (Nusslock et al., 2011). Keune 
et. al (2012) found no relationship between rLFA and trait rumination at rest. The 
present study assessed trait rumination and collected rLFA both at rest and during 
a five- minute rumination period induced in the laboratory. EEG was collected 
from 39 participants along with self- reported trait rumination and state rumina-
tion. Consistent with Keune (2012), trait rumination did not predict rLFA. There 
was a significant interaction between rest/rumination period and trait rumination. 
High ruminators had significantly lower rLFA during the rumination induction 
than at rest compared to low ruminators who had higher rLFA during the rumi-
nation induction than at rest. Additionally, more self- reported state rumination 
predicted higher rLFA for high trait ruminators, whereas more self- reported state 
rumination predicted lower rLFA for low trait ruminators. These results suggest 
that high trait ruminators: 1) are more likely to have a neurophysiological pattern 
consistent with depression during a laboratory rumination induction and 2) have 
an altered relationship between this same neurophysiological measure and per-
ceived rumination.
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Prior research has shown that people whose thoughts are more detailed, 

complex, and concrete experience lower levels of depression (Werner- Seidler & 
Moulds, 2012), are able to better overcome negative self- judgments (Josefowitz, 
2017), and are better at solving problems (Madore & Schacter, 2014). An induc-
tion to influence the complexity and detail of one’s thinking – an episodic speci-
ficity induction – has also been used to successfully impact people’s reappraisal 
and well- being (Jing, Madore, & Schacter, 2016). Drawing from this and our pre-
vious work, the present study uses neuroimaging techniques (fMRI) to examine 
neural basis of complex imagination. Participants either viewed images of faces 
and houses, or were asked to imagine entirely new faces and houses, not the ones 
they have previously seen. Overall, results indicate that recruitment of imagina-
tion relies on the frontoparietal and default mode (DM) regions, while sustaining 
imagination (keeping an image in one’s mind’s eye) relies on the activation in the 
regions of the frontoparietal network alone. Analysis of individual differences 
revealed that people with more complex imagination show increased activation 
in the frontoparietal control regions when imagining new stimuli. Further, people 
with more (compared to less) complex imagination find the process of imagining 
less difficult, more enjoyable, positive, and vivid. Results are discussed in the 
context of existing literature on related processes such as creative idea generation, 
and poetry evaluation. Implications and future directions are also presented.

Funding: Imagination Institute grant RFP- 15- 04/ Templeton Foundation
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Descriptors: P3, Externalizing
Prior studies find that a larger novelty- P3 component to auditory novelty is 

related to extraversion, novelty seeking, and attention problems (Guerra et al., 
2001; Gumenyuk et al., 2005). Moreover, we have previously demonstrated that 
an increased novelty- P3 at 9 months was predicted by increased motor activ-
ity and positive affect in response to novel stimuli at 4 months (Marshall et al., 
2009)–an early behavioral profile that predicts later exuberant temperament and 
behavioral problems (Fox et al., 2001; Stifter et al., 2008). Here, we leverage 
this same sample of infants and evaluate whether the novelty- P3, measured in 
infancy, longitudinally predicts developmental trajectories of behavioral problems 
across childhood and up to 11 years later. At 9- months of age, infants completed 
a three- stimulus oddball task involving standard tones, deviant tones, and novel 
sounds. The novelty- P3 was measured as peak amplitude (100- 400ms) to the 
novel sounds. Mothers of 88 of these infants later reported on their children’s ex-
ternalizing and attention problems at 7, 9, and 12 years using the Child Behavior 
Checklist. A growth curve analysis revealed that the trajectory of behavioral 
problems did not change with age, slope=0.06, p=.33, and a larger novelty- P3 
predicted a higher intercept, b=0.13, p=.005, and had no significant effect on the 
slope, b=- 0.007, p=.11. These findings suggest that larger novelty P3 in infancy 
predicts more externalizing and attention problems across childhood.

Funding: U01MH093349
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Descriptors: Depression, Electro-dermal Activity, Emotional Arousal
Dysphoric adolescents struggle with regulating their emotions. They display 

alterations in parasympathetic activity with lower heart rate variability (HRV) at 
rest and blunted withdrawal in response to a stressor. This pattern should corre-
spond to alterations in emotion reactivity as measured with sympathetic arousal, 
but has yet to be tested. We examined whether adolescent girls with higher de-
pressive symptoms exhibits higher electro- dermal activity (EDA) at rest and a 
blunted EDA response during a stressor task. 32 adolescent girls (11- 16) and their 
best friends (N=64) reported on their current depressive symptoms (MFQ). EDA 
was recorded at rest (two- minute baseline) and during a peer interaction task, 
where each dyad was instructed to discuss an ongoing stressor for 5 minutes. 
Sympathetic activity was assessed via log- transformed mean tonic skin conduc-
tance level (SCL). As anticipated, girls with greater depressive symptoms exhib-
ited a higher baseline SCL compared to those with fewer depressive symptoms. 
However, SCL levels did not change according to depressive symptoms during 
the stressor task when co- varying for SCL resting baseline. Results suggest that 
dysphoric adolescents with greater depressive symptom levels exhibit a higher 
baseline SCL, indicating they maintain higher sympathetic arousal at rest, indi-
cating higher levels of stress. The lack of SCL response across the majority of 
girls suggests that the peer interaction task did not induce a stress response in the 
sample. Implications for the link between emotional reactivity and depression 
risk are discussed.
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Descriptors: Cognitive Control
This study re- analyzed seven datasets investigating the relation of child-

hood fitness on cognition via a number of task performance outcomes and the P3 
component of the stimulus- locked event- related brain potential during modified 
flanker paradigms, which modulate inhibitory control demands. In a sample of 
702 children (ages 8- 11; 342 females), demographic measures of age, sex, IQ, 
and socioeconomic status, and pubertal timing were considered along with fit-
ness. Correlational analyses were conducted to determine the influence of the 
demographic variables and fitness on inhibitory control outcomes of response ac-
curacy, reaction time, response variability, interference control, P3 amplitude, and 
P3 latency. Subsequent hierarchical regression analyses were performed with sig-
nificant demographic factors in the first step and fitness in the final step. Results 
indicated that fitness was positively associated with response accuracy across 
congruent and incongruent conditions of the flanker task. However, greater fit-
ness was selectively associated with less RT variability and lower accuracy inter-
ference. Greater fitness was also selectively associated with larger P3 amplitude 
during incongruent trials using a region of interest involving electrodes around 
the topographic maximum. Relying on a large aggregated dataset, we demon-
strate that fitness may be particularly beneficial to the allocation of attentional 
resources, as indexed by P3 amplitude as well as response accuracy and intra- 
individual variability. Thus, fitness may benefit brain and behavioral outcomes 
during childhood.

Funding: National Institute of Food and Agriculture, U.S. Department of 
Agriculture, under award number 2011- 67001- 30101; the Eunice Kennedy 
Shriver National Institute of Child Health and Human Development (NICHD) 
grants R01 HD055352 and R01 HD069381; the Center for Nutrition, Learning, 
and Memory at the University of Illinois, Abbott Nutrition.
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In a military environment, attenuated arousal and reliance on team mem-

bers is critical for success and survival. To determine how these phenomena may 
manifest in combat, it is necessary to test them in realistic, live environments. 
Twenty- eight U.S. Army Soldiers were trained on team development, shared 
situational awareness, tactical combat casualty care, and resilience performance 
enhancement; 35 additional Soldiers took part in the study, but received no train-
ing. Soldiers completed two live exercises at a military operations site, which 
was outfitted with human actors, avatars, medical mannequins, and various ex-
plosive devices embedded in an ongoing scenario meant to increase arousal and 
require tactical behaviors. Electrocardiogram and respiration data were collected 
throughout the exercises, and self- report data of individual affect as well as team 
measures were taken after the exercises. Logistic regression models were used to 
determine how these measures could predict which participants had (experimen-
tal) or had not (control) received training. The models for both exercises were able 
to predict approximately half of the variance in group membership. In the first 
exercise, team measures predicted if participants had received training, and self- 
reported affect predicted individuals who were not trained. In the second exercise, 
team measures predicted if individuals had been trained, and self- reported affect 
and respiration rate predicted those who were not trained. We suggest that training 
was able to attenuate stress- induced arousal and improve team relationships.
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Pavlovian threat conditioning (PTC) has been an advantageous paradigm 

for investigating features of stress- related psychopathology (Davis et al., 2010). 
Conditioned responses, indexed via Fear Potentiated Startle (FPS), demonstrate 
exaggerated startle when threat is perceived, causing an increase in magnitude of 
eye- blink responses to conditioned stimuli. The human eye- blink startle response 
(SR) is mediated by pathways in the amygdala, which have been demonstrated to 
morph if the organism is under chronic stress. Blunted SR has been observed in 
subjects with complex trauma exposure (D’Andrea et al., 2013). Differences in 
initial SR and SR to a threatening stimulus were examined in conjunction with 
self- reported affect regulation. The subjects were 50 undergraduates (78% White, 
mean age = 19) at a large state university. FPS, indexed with facial electromyog-
raphy was collected while observing female faces paired, and not paired, with a 
loud scream (CS+). Subjects also completed self- report measure of affect dysreg-
ulation (SIDES- SR; Pelcovitz, et al., 1997). A simple regression revealed that in-
creased affect dysregulation predicted lower overall SR to CS+ trials (ϐ = - 8.577, 
p = 001). This effect was mediated by initial SR, prior to conditioning, such that 
higher initial startle response were commensurate with a decreased effect of affect 
dysregulation on SR to the CS+ (at SR T score = 2.4726, ϐ = - 7.3125, p = .180). 
Results suggest that both SR to initial startle probes and to the CS+ are lower in 
individuals with increased affect dysregulation.
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The correlation between stress and fear processing has been investigated 

in several previous studies. However, little is known about long- term effects 
of stress on fear acquisition and extinction. Previous studies in rodents already 
demonstrated, that stress induction 10 days prior to fear acquisition leads to al-
tered fear memory. A comparable study in human is still missing. Therefore the 
present study aims to investigate long- term stress effects on fear acquisition and 
extinction in humans. Sixty- seven participants underwent fear acquisition and 
extinction on two consecutive days. During acquisition, one geometrical shape 
(conditioned stimulus, CS+), but not the other one (CS- ), was paired with an elec-
tric stimulus (unconditioned stimulus, US). Extinction was identical, but without 
presentation of the US. Ten days before acquisition, participants were randomly 
divided into three groups: A stress group A (socially evaluated cold- pressor test; 
SECPT), a sham procedure group in the same context as acquisition or a stress 
group B in a different context. Successful fear acquisition was evident in startle 
potentiation, larger skin conductance responses and aversive ratings for CS+ vs. 
CS- . Decreasing discriminative responses indicated extinction. Notably, the stress 
group A showed impaired extinction in the ratings. In sum, stress seems to facili-
tate fear memories and thereby impairing extinction in humans. Importantly, the 
context boosted such effect.

Funding: This study was funded by the collaborative research center SFB/TRR 
58, Project B08
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The late positive potential (LPP) is an ERP component increased following 

emotional compared to neutral stimuli. In the current study, we examined the 
plasticity of the LPP, to determine whether the LPP elicited by neutral pictures 
could be potentiated through evaluative conditioning – a process wherein the 
valence of a stimulus is altered through association with an emotionally salient 
stimulus. We hypothesized that pairing a neutral stimulus with an emotionally 
salient stimulus would increase the late positive potential (LPP) elicited by the 
neutral stimulus. Thirty undergraduates (19 female) from Florida State University 
were recruited and first shown a series of images (6 neutral, 1 pleasant [erotic], 
1 negative [threatening]) in a basic picture viewing task while having their EEG 
recorded. Following this, an EC training was conducted in which participants 
paired neutral/neutral, neutral/pleasant, and neutral/negative images across 60 
trials. Upon completion, participants were once again shown the images to assess 
changes in ERP response.  Initial findings show potentiation of the LPP to neutral 
images that were paired with emotional stimuli during EC. Further, initial LPP 
response to the emotional stimuli predicted change in LPP response to the paired 
neutral stimulus. 
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Major depressive disorder (MDD) is a pernicious disorder associated with 

deficits in recognition memory. These deficits have been linked to dysfunction in 
brain regions associated with stress and reward (e.g., mesolimbic dopamine), and 
are predictive of a more severe course of MDD. The neurobiological mechanisms 
that underlie poor recognition memory are not clear. The present study exam-
ined event- related potential (ERP) indices of recognition memory in individuals 
with and without MDD. Using a modified old- new paradigm, 72 individuals first 
encoded 144 words that differed in source discriminability before completing a 
retrieval test, where the encoded words randomly appeared among 68 new words. 
Behavioral performance, the frontal negativity (FN400) and late positive com-
ponent (LPC) ERPs were assessed. For accuracy, a trial type x group interaction 
approached significance, F(1,70)=3.0, p=.08, such that individuals with MDD 
were less accurate (86.3+/- 0.2%) relative to controls (96.0+/- 0.1%). A trend in 
FN400 amplitude by group emerged, F(1,70)=3.5, p=.06, such that individuals 
with MDD had a lower FN400 mean amplitude. Lastly, a significant relation-
ship between depressive symptoms and LPC amplitude was observed during old- 
animate trials, r(71)=- 0.27, p<.05, suggesting that those with higher symptoms of 
depression have a lower LPC amplitude during source judgments. These findings 
suggest select impairments in recognition memory in MDD. Future investigations 
should consider individual differences (e.g., stress, anhedonia) associated with 
impaired recognition memory in MDD.
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Introduction. Name recollection is a specific kind of human memory which 

provides an association between a name and a face. This research gives a new 
insight on the role of the middle frontal gyrus (MFG) in name recollection. 
Methods. The participants (N=26, 13 females, 22±2 y.o.) viewed portrait pictures 
of movie stars. Such stimuli were chosen to provide face recognition. Participants 
responded by pressing buttons according to whether they were able to remember 
the name of each movie star. Brain activation was recorded using fMRI (T2*- 
weighted, 65 slices, TR=2200 ms, TE=25 ms, voxel size=2х2х2 mm, FA=90°, 
MB 5 (CMRR), Siemens Magnetom Verio 3T; block design; SPM12; p<0.01, 
FWE- corrected). Results and discussion. We found brain structures involved in 
visual perception (L&R occipital poles) and face recognition (L&R fusiform 
gyri), motor response (medial SMC, putamen, precentral gyri). We also observed 
activation of the anterior insula (L&R) which is known to be involved in recogni-
tion memory. Right temporal pole was active in this task as well. This brain area 
functions as name storage and contributes to semantic memory. Another area of 
activation was found in the MFG. Supposably, the MFG is the structure that re-
flects association between a face and a name. Conclusions. Our data suppose that 
name recollection is achieved by coordinated functioning of the fusiform gyri, the 
anterior insula, the temporal pole and most importantly the middle frontal gyri. 
These brain areas act as a functional system providing name recollection.

Funding: The research was financially supported by the Russian Science 
Foundation, project № 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially).
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The Sternberg task has been used extensively to study short- term memory 

in the last decades. Using the event- related potential (ERP) technique alongside 
time- frequency analysis, we aimed to shed light on the activity associated with 
memory scanning in an auditory short- term memory (ASTM) Sternberg task. 
Using different load conditions (2, 4, or 6 tones to retain in ASTM) and a con-
trol condition with no sound to memorize (white noises) we studied the activity 
elicited by the probe (a tone present or absent in the memory set). We observed 
a significant difference between the conditions with memory loads and without 
(control condition). When tones are to be held in memory, a large positive com-
ponent was visible at posterior electrode sites; while without memory load, there 
was only a large negativity at frontal sites. Using difference waves between the 
loads conditions, we found a negativity, overlapping the positivity, located more 
centrally, larger over the left hemisphere, and increasing with load. The observed 
negativity was also larger for incorrect responses, possibly reflecting a degree of 
response certainty. Spectral analysis revealed that theta activity decreased with an 
increasing memory load. Moreover alpha, beta, and gamma activity decreased for 
the memory condition but not for the control condition. Our results demonstrate 
differences in brain activity during memory scanning depending on the presence 
or absence of items in ASTM. Moreover, the memory load, as well as the certainty 
of response, modulate the amplitude of the associated activity.
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THE EFFECT OF IMPLICIT AFFECT, PRIME WARNING AND 
GENDER ON EFFORT- RELATED CARDIAC RESPONSE

David Framorando, Guido Gendolla
University of Geneva

Descriptors: Implicit Affect, Effort, Automaticity
Based on the IAPE model (Gendolla, 2012, 2015), an experiment investi-

gated the effect of warning participants about the occurrence of affect primes 
on effort mobilization. Participants worked on a challenging arithmetic task with 
integrated briefly flashed pictures of happy vs. sad faces. Half of the participants 
were warned about the occurrence of the primes whereas the other half was not. 
Additionally, we controlled for the possible role of gender by recruiting equal 
numbers of women and men. Cardiac pre- ejection period, systolic and diastolic 
blood pressure, and heart rate were recorded to assess effort- related cardiovas-
cular response. Pre- ejection period reactivity was significantly stronger in the 
happiness-  than in the sadness- prime condition—but only when participants were 
not warned. Additionally, this effect was only significant among men. Our results 
suggest that, particularly for men, prime warning is moderator of implicit affects’ 
effect on effort mobilization.

Poster 3- 067

THE INFLUENCE OF INTRINSIC MOTIVATION ON BETA 
SUPPRESSION AND COGNITIVE NARROWING

Ricardo Wilhelm1, Micayla Lacey1, Philip Gable1, Matt Miller2

1University of Alabama, 2Auburn University

Descriptors: Motivation, Beta Suppression, Attention
Past research has found that beta activity over the motor cortex is suppressed 

during preparatory states of movement. This beta suppression is enhanced by re-
wards (i.e., money) vs. non- rewards, presumably because rewards enhance ap-
proach motivation. However, it could be that rewards, as opposed to the approach 
motivation caused by the rewards, are driving beta suppression. The present study 
sought to investigate whether an intrinsic motivation manipulation independent of 
rewards (performance expectancy) would enhance beta suppression. Specifically, 
approach motivation should be enhanced when task performance is expected to be 
difficult (vs. easy). If approach motivation suppresses beta activity, then the expec-
tancy of a difficult trial should cause enhanced beta suppression as compared to the 
expectancy of an easy trial. In addition, the expectancy of a difficult trial should 
narrow attentional scope, a cognitive consequence of approach motivation. Results 
revealed that the expectancy of difficult trials caused greater beta suppression than 
the expectancy of easy trials. Greater attentional narrowing also occurred during 
difficult vs. easy trials. These results suggest that approach motivation caused by 
a difficult task expectancy enhances motor preparation and cognitive narrowing. 
Broadly, these results support that intrinsically driven motivation enhances beta sup-
pression and narrowed attention similarly to externally driven approach motivation.

Poster 3- 068

HIGH SCHOOL COLLISION SPORT PARTICIPATION AND 
ATTENTION: AN ERP STUDY

Desiree Budd1, Michael Donnely2, Emily Line1, Samuel Grassman1, Rochelle 
Knier1, Andrew Sabinash1

1University of Wisconsin, Stout, 2Sulcus Scientific Consulting

Descriptors: Concussions, ERP, Sports
While concussive impacts bring clear cognitive and behavioral impairments 

(Pontifax, 2009), the effect of repetitive, sub- concussive impacts is unclear. One 
study showed pathophysiological changes in brain integrity after participation in 
one year of NCAA football (Slobounov, 2017). The purpose of the present study 
was to evaluate the effect of repetitive head impacts from collision sports on cog-
nitive functioning. All participants were under the age of 25 and played at least 

one sport from sophomore to senior year of high school (HS). After answering 
questionnaires detailing concussion and HS sport histories, subjects were fitted 
with a 64- electrode electroencephalogram (EEG) net and performed a 3- tone au-
ditory oddball task, in which they had to press a key every time the highest of 
three pitches was presented. Event related potentials (ERP) of participants who 
had played collision sports in HS (concussed and non- concussed) were compared 
to those who played non- collision sports (concussed and non- concussed). The con-
cussed, collision group had higher ERP amplitudes in the p3b (decision making 
and task demands on cognitive loads) and n2 peaks (response inhibition and at-
tention) than the non- concussed, collision group.  had an increased latency for the 
p3b. All groups displayed similar task accuracy and reaction time. These results 
suggest that individuals who participated in collision sports during HS experience 
impairment in neural processing, which causes the need for increased levels of 
neural recruitment and cognitive resources in order to complete the same task.

Poster 3- 069

NEUROPHYSIOLOGICAL CORRELATES OF ERROR 
PROCESSING DEFICITS IN INTERNET GAMING DISORDER

Minkyung Park1, Jiyoon Lee1, A. Ruem Choi1, Sun Ju Chung1, Da-Heen Lee1, 
Dai Jin Kim2, Jung-Seok Choi1

1SMG- SNU Boramae Medical Center, 2Seoul St. Mary’s Hospital

Descriptors: error related negativity, error positivity, Internet gaming disorder
The ability to detect and correct errors is a critical aspect of human cog-

nition. Dysfunctional neuronal error processing has been reported in substance 
use disorders as well as in behavioral addiction. We used event- related potentials 
(ERPs) to investigate the time course of neural activity underlying error process-
ing in thirty- three patients diagnosed with Internet gaming disorder (IGD) and 
29 Healthy controls (HCs). Additionally, correlations between the ERP values 
and neurocognitive functioning of IGD group were examined. Two error- related 
ERPs components, error- related negativity (ERN; measured at Fz, FCz, and Cz) 
and error positivity (Pe; measured at Cz, CPz, and Pz), were extracted during a 
Gonogo task. Patients with IGD exhibited significantly reduced ERN and Pe peak 
amplitudes compared with HCs. The ERN amplitude measured at FCz was neg-
atively correlated with the quality of decision making on Cambridge Gambling 
Task (CGT) in the IGD group. The results suggest that IGD is associated with 
alterations in neural activity related to both the early unconscious and the later 
conscious stages of error processing. Moreover, these alterations in neural activity 
is associated with deficits in decision making. Thus, deficits in error processing 
could be considered a candidate neurophysiological marker for IGD.

Funding: This work was supported by a grant from the National Research 
Foundation of Korea (2014M3C7A1062894).
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MAPPING EMBODIMENT IN THE BRAIN: PATTERNS OF 
CORTICAL THICKNESS IN EXPERT VAJRAYANA BUDDHIST 

PRACTITIONERS

Jacob Koudys, Jodie Gawryluk, Colette Smart
University of Toronto

Descriptors: Embodiment, Meditation, Default Mode Network
Previous study of cortical thickness in long- term meditation practitioners 

shows evidence of experience- dependent structural changes in brain regions re-
lated to interoception, attention, emotion regulation, and executive control. Some 
of these studies suggest that meditators may uniquely rely on a right- hemisphere 
“viscerosomatic” network—an alternate default mode network (DMN)—associ-
ated with non- verbal processing of interoceptive and exteroceptive stimuli, but it 
is unclear whether such findings generalize to practitioners of traditions other than 
mindfulness. In the current study, we compared the cortical thickness of expert 
Vajrayana Buddhist meditators (n = 8) to demographically matched controls (n = 
9) in regions associated with the DMN. We obtained anatomical data with a 1.5T 
GE MRI scanner and used FreeSurfer’s automated segmentation tool. Our analy-
ses revealed that expert meditators had significantly greater cortical thickness in 
the medial prefrontal cortex, lateral orbitofrontal cortex, and medial orbitofrontal 
cortex. Given that this pattern does not reflect the same right- hemisphere vis-
cerosomatic network pattern observed in mindfulness meditators, the Vajrayana 
Buddhist focus on training in interoceptive (i.e., somatic) awareness and respon-
siveness to the experience of the body may be related to a distinct mapping of the 
embodiment experience. The current study illustrates the importance of defining 
structural differences in different meditative traditions and additionally provides 
greater understanding of the representation of embodiment within the brain.

Poster 3- 071

INVESTIGATING WHETHER RESTING EEG COHERENCE 
BETWEEN CENTRAL MIDLINE AND OTHER SITES ACROSS 
SCALP TOPOGRAPHY PREDICTS MANUAL WHEELCHAIR 

SKILL ACQUISITION AND LEARNING

Jence Rhoads1, Mariane Bacelar1, Marcos Daou1, Won Valerius1, Briana Carter1, 
Lucia Scaglione1, Keith Lohse2, Matthew Miller1

1Auburn University, 2University of Utah

Descriptors: Motor Learning, Wheelchair Skills, EEG Coherence
Recent evidence suggests resting connectivity between primary motor cortex 

and other areas of cerebral cortex, as indexed by EEG magnitude squared co-
herence, is positively associated with motor skill improvement within a practice 
session as well as skill learning, as indexed by performance on a >24 h delayed 
posttest. However, this evidence comes from paradigms employing laboratory 
tasks lacking ecological validity, such as pursuit rotor tracking and sequencing 
tasks. Whether the findings from these paradigms generalize to more ecologically 
valid tasks relevant for physical rehabilitation settings remains an open question. 
To address this question, we assessed whether resting EEG coherence with pri-
mary motor cortex is associated with practice session improvement and learning 
of a complex motor skill relevant for physical rehabilitation: manual wheelchair 
operation. Specifically, we examined whether resting EEG coherence between 
primary motor cortex (Cz electrode site) with frontal, frontal- central, temporal, 
parietal, and occipital sites predicted practice session and 24 h delay posttest 
improvements in the time it took healthy, young adult participants to navigate 
a slalom course in a manual wheelchair via forward and backward propulsion. 
Although participants exhibited practice session and posttest improvements in 
forward and backward course completion time, resting EEG coherence with Cz 
did not explain individual variability in these behavioral changes. Thus, caution 
may be warranted in extrapolating laboratory findings to physical rehabilitation 
settings.

Funding: Auburn University’s Intramural Grants Program
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BOOTSTRAPPED PHASE- SCRAMBLED SIGNAL- TO- NOISE 
RATIO CONFIDENCE INTERVALS AS AN OBJECTIVE SUBJECT 

EXCLUSION CRITERION

Andrew Rodriguez, Stephanie Long, Matthew Gannon, Nathan Parks
University of Arkansas

Descriptors: Subject Exclusion, Bootstrap, SNR-CI
Obtaining clean and reliable evoked signals is critical to the analysis and 

interpretation of ERP studies. Numerous methods are available for the identifi-
cation, correction, and rejection of subject level artifact but few approaches exist 
for the exclusion of individual subject datasets with poor signal quality. One re-
cent advance to ERP subject exclusion uses a criterion based on SNR confidence 
intervals (SNR- CIs) calculated at the subject level through bootstrap resampling 
of EEG segments. Though this method provides an objective and quantifiable 
criterion for subject exclusion, it is reliant on a prestimulus baseline for SNR 
calculations which precludes its application to response- locked signals and under- 
represents low- frequency noise. Here, we describe an improvement to the boot-
strapped SNR- CI method that addresses these issues by using frequency- domain 
transforms to estimate noise. For each bootstrap resampled ERP, noise is esti-
mated by taking the Fourier transform of each contributing segment, scrambling 
its phase information, then taking the inverse Fourier transform to reconstruct the 
phase- scrambled segment in the time domain. As all phase- locking of the under-
lying ERP waveform is abolished, the mean of these phase- scrambled segments 
yields a measure of noise from the same time window as the phase- locked signal 
of interest (ERP). We conducted a series of side- by- side comparisons of these two 
bootstrap SNR- CI methods and demonstrate that phase- scrambled SNR- CIs pro-
vide a more sensitive, standardized, and reliable method for establishing subject 
exclusion criteria.

Funding: National Eye Institute
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EFFECTS OF PAIN AND MONETARY LOSS ON EFFORTFUL 
DECISION MAKING DURING EXTENDED GOAL- DIRECTED 

BEHAVIOR

Sepideh Heydari, Josie Ryan, Cora-Lynn Bell, Clay Holroyd
University of Victoria

Descriptors: Anterior Cingulate Cortex, Pain, Cognitive Effort
Many theories of decision making consider pain, monetary loss, and other 

forms of punishment to be interchangeable quantities that are processed by the 
same neural system. For example, standard reinforcement learning models utilize 
a single reinforcement term to represent both monetary losses and pain signals. 
By contrast, we propose that 1) pain signals present unique computational chal-
lenges, and 2) these challenges are addressed in humans and other animals by 
anterior cingulate cortex (ACC). To show this, we conducted a behavioral exper-
iment in which the subjective costs of mild electrical shocks and monetary losses 
were equated for each individual participant, and then had the participants execute 
a sequential choice task that required them to withstand immediate punishments 
in order to attain long- term rewards. As predicted, participants’ choice behavior 
and response times differed for sequences involving pain vs monetary loss, even 
when these punishments were equated according to their subjective values. These 
results demonstrate that the costs associated with pain and monetary losses differ 
in more than just magnitude. In line with an existing theory, we propose that ACC 
applies an effortful control signal that suppresses the costs associated with phys-
ical punishments (but not monetary losses) in order to achieve long- term goals, 
and that this control signal may be detectable as frontal midline theta oscillations 
that are produced by ACC.

Funding: NSERC
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UP- REGULATED EMOTIONS MODULATING PAIN – 
NEUROPHYSIOLOGICAL CORRELATES

Philipp Reicherts1, Theresa Reuter1, Matthias Wieser2, Paul Pauli1
1University of Würzburg, 2Erasmus University Rotterdam

Descriptors: Pain, Emotion Regulation, Affective Pictures
Emotions alter the processing of pain. In general, watching pleasant pictures 

reduces pain while unpleasant pictures increases it. Furthermore, emotions were 
found to be prone to regulation strategies such as reappraisal. Accordingly, the 
question arises, whether up- regulation of emotions lead to a corresponding change 
of the pain modulating effect of affective stimuli. In the present study, thirty- three 
participants viewed pleasant and unpleasant pictures and were instructed to either 
just “watch” or “reappraise” them (up- regulation trials). Six seconds after picture- 
onset, we administered short painful electrical stimuli. We collected valence and 
arousal ratings of the pictures and pain intensity and unpleasantness ratings of the 
electrical stimuli. In addition, we recorded EEG data to analyze the late positive 
potential (LPP) and the somatosensory evoked potential (SEP). Analysis of the 
picture ratings demonstrated successful emotion regulation as indicated by ele-
vated ratings for reappraise vs. watch trials. Similarly, LPP amplitudes were more 
pronounced during up- regulation compared to watch trials. As expected, pain 
ratings were lower for pleasant compared to unpleasant pictures. Up- regulation 
of pleasant pictures led to a slightly more pronounced pain decrease compared 
to watch trials, however, SEPs were only little affected by up- regulation. Taken 
together, these results demonstrate that the up- regulation of positive emotions can 
lead to an even more pronounced reduction of pain, and further, underscore the 
strong interaction of pain and emotion processing.

Funding: Graduate School of Life Sciences, University of Würzburg.
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PSYCHOPHYSIOLOGICAL CORRELATES OF ANXIOUS AND 
DEPRESSIVE SYMPTOMS IN CHILDREN AND ADOLESCENTS

Akanksha Das, Carolyn Davies, Hannah Levy, Benjamin Katz, David Tolin
Hartford Hospital

Descriptors: Anxiety, Depression, Youth
A growing body of literature shows consistent relationships between anxi-

ety and depression and psychophysiological indices of emotion regulation and 
arousal. For example, reduced heart rate variability (HRV) has been found to 
associate with depression (Koenig, Kemp, Beauchaine, Thayer & Kaess, 2016) 
and anxiety (Chamlers, Quintana, Abbott & Kemp, 2014). Additionally, higher 
heart rate (HR), respiration rate (RR) and lower end tidal CO2 (ETCO2) have 
been associated with anxiety (Kossowsky, Wilhelm, Schneider, 2013; Yeragani, 
Rao, Phol, Jampala, Balon, 2001; Wilhelm, Trabert, & Roth, 2001). However, a 
majority of this research has examined adults, while less research has examined 
these relationships among adolescents and children. The present study aimed to 
further clarify the relationship between anxious and depressive symptoms among 
a heterogeneous sample (N= 37; 65% female) of treatment seeking outpatient 
children and adolescents (ageM = 13.41, SD = 2.9). Patients completed a diagnos-
tic interview and a pre- treatment laboratory assessment measuring RR, HR, HRV 
and ETCO2 over a 6 minute resting baseline period of which the last 3 minutes 
were analyzed. All participants also completed self- report measures of anxiety 
and depression, as measured by the Children’s Depression Inventory (CDI) and 
Multidimensional Anxiety Scale for Children (MASC). Pearson’s correlations 
were conducted followed by a series of hierarchical multiple regressions to as-
sess physiological predictors on anxiety and depression. Consistent with previous 
literature we found moderate negative correlations between HRV and depression 
severity, as measured by the CDI Negative Mood/Physical Symptoms subscale 
(r= - .43, p= 0.027) and the CDI Emotion Problems subscale (r= - .39, p= 0.047). 
However these relationships were no longer significant after controlling for age 
and gender respectively (β = - .30, p= 0.125; β = - .33, p= 0.12). Higher RR was 
associated with increased anxiety severity, as measured by the separation anx-
iety/phobias (β = .42, p= 0.015), humiliation/rejection (β = .42, p= 0.031) and 
panic (β = .47, p= 0.013) subscales of the MASC, controlling for age and gender. 
Further, higher HR (β = .46, p= 0.014) and hyperventilation (β = - .54, p= 0.006), 
as measured by low ETCO2, were associated with greater performance fears on 
the MASC, controlling for age and gender. These preliminary data suggest po-
tential associations between HRV and depression in children and adolescents and 
demonstrate associations between anxiety symptoms and physiological indices of 

arousal that are consistent with findings in adult samples. Implications and future 
directions will be discussed as they relate to understanding the psychophysiolog-
ical underpinnings of anxiety and depression in youths

Poster 3- 076

VISUAL STEADY- STATE RESPONSE DIFFERENCES RELATED 
TO COGNITION RATHER THAN PSYCHOPATHOLOGY

Elizabeth Edge1, David Parker1, Jordan Hamm2, Peter Buckley3, Jennifer 
McDowell1, Brett Clementz1

1University of Georgia, 2Columbia University, 3Virginia Commonwealth 
University

Descriptors: Schizophrenia, Cognitive Control, Steady-state
Background: Individuals with schizophrenia (SZ) display cognitive deficits 

in tasks involving working memory and inhibition. Some healthy people display 
similar deficits in cognitive performance without exhibiting symptoms of schizo-
phrenia. MEG studies of the visual steady- state response (ssVEP) probe the oscil-
latory capacity and synchronization in the primary visual cortex. Previous ssVEP 
studies have demonstrated early visual processing deficits in SZ. This study com-
pared the ssVEP between SZ and heathy comparison groups with High (HCC) and 
Low (LCC) cognitive control levels to determine if ssVEP responses were associ-
ated with psychopathology or cognitive control ability. Methods: 95 participants 
(SZ=33, HCC=25, LCC=37) viewed 3 flickering checkerboards (central =15 Hz, 
peripherals =12 Hz) that were displayed for 3000ms. The evoked response was 
filtered to isolate the 15 Hz ssVEP. Peak sensors were selected and averaged into 
1000ms bin. A group by time ANOVA and follow up t- tests were conducted to 
determine group differences. Results: A group by time ANOVA showed signif-
icant group effects (p<0.001), but no group by time interaction (p=.28). T- tests 
were conducted after averaging across timebins. HCC significantly differed from 
LCC (p<0.05) and SZ (p<0.005) throughout the steady- state period, but SZ and 
LCC did not differ (p=.37). Conclusions: SZ shows reduced neural synchrony 
compared to healthy controls with HCC, but not LCC across the steady state pe-
riod. Similar results in LCC suggest this deficit is related to cognition rather than 
psychopathology.

Funding: NIH Grant MH094172
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STRESS NEUROADAPTATIONS FOLLOWING HEAVY 
MARIJUANA USE: PHENOMENOLOGY AND INDIVIDUAL 

DIFFERENCES RISK

Gaylen Fronk1, Rebecca Gloria2, Kathryn Hefner3, John Curtin1
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Descriptors: Stress Reactivity, Startle Potentiation, Marijuana
Both preclinical and clinical research with alcohol and other drugs impli-

cates stress neuroadaptations following chronic use as a key etiologic process 
in addiction. Recent theory and research suggest these stress neuroadaptations 
may manifest more strongly during unpredictable threats. Emerging evidence also 
suggests that high general startle reactivity may represent a risk factor for these 
neuroadaptations. In this study, we evaluated these stress neuroadaptation theses 
with respect to heavy marijuana use.

We measured startle potentiation to index stressor reactivity to unpredictable 
and predictable threats in two groups of heavy marijuana smokers (randomly as-
signed to deprived and non- deprived smoker conditions) and non- smokers. This 
allowed us to test for Deprivation (deprived vs. non- deprived) and Heavy smoker 
(all heavy smokers vs. non- smokers) effects. We used two previously validated 
tasks with different manipulations of threat predictability to assess replicability/
robustness. We observed a General Startle Reactivity X Deprivation interaction in 
both tasks such that deprivation increased startle potentiation among marijuana 
smokers with high general startle reactivity. This interaction was stronger for un-
predictable threats in the task that involved probabilistic uncertainty. These results 
suggest that chronic heavy marijuana use may produce stress neuroadaptation(s) 
that manifest selectively when smokers stop their use. High general startle reactiv-
ity may represent a risk factor for this possible etiologic process. 

Funding: NIAAA R01AA024388- 01
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MEG RESTING STATE OSCILLATIONS AND THEIR 
RELATIONSHIP TO CLINICAL SYMPTOMS IN 

SCHIZOPHRENIA
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Descriptors: Schizophrenia, Symptomatology, Oscillations
Neuroimaging studies suggest that the pathophysiology of schizophrenia can 

be largely explained by neural abnormalities of sychronized oscillatory activity. 
In the present study we probed whether resting- state alpha-  and beta- band neural 
oscillations are related to positive and negative in individuals with schizophrenia 
(SZ). Magnetoencephalography recordings of 39 SZ and 25 neurotypical individ-
uals (CN) were categorized on the basis of their positive symptoms – low (LP) 
vs high (HP) and on the basis of their negative symptoms – low (LN) vs high 
(HN). We found that HP- SZ had significantly less alpha power than CN, whereas 
HN- SZ had significantly more beta power than LN=SZ. In SZ alpha power was 
negatively correlated with positive symptoms, whereas beta power was positively 
correlated with negative symptoms. Source localization analysis revealed that the 
effect in the alpha band originated in numerous areas within the brain, whereas the 
effect in the beta band originated in the left hemisphere only. It is possible that the 
reduced alpha activity is related to cognitive or sensory overload in HP- SZ, and 
the enhanced beta activity is associated with cognitive inflexibility of HN=SZ. 
Alpha and beta band activity could be used to better characterize schizophrenia 
patients with positive and negative symptoms.

Funding: The work was supported by the German- Israeli Foundation for scien-
tific research and development, Grant #1071
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WRITTEN TRAUMA NARRATIVE EXPOSURE FOR PTSD
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Objective: Emotional processing theory and some observations suggest that 

emotional and physiological activation during therapeutic exposure and habitu-
ation across exposure sessions are key to improvement. This study previously 
found that initial subjective distress activation and habituation, but not pulse 
rate, were associated with PTSD symptom improvement after a series of writ-
ten trauma narrative exposure sessions. Therefore, the present study evaluated 
the congruence of subjective and physiological activation and habituation in the 
same sample. Method: Twenty- nine urban- residing African- American adults with 
PTSD participated in four 30- minute writing sessions. PTSD symptoms were 
measured at baseline, after session 2, and one week after the fourth writing ses-
sion with the Clinician Administered PTSD Scale (CAPS). During each session, 
Subjective Units of Distress (SUD) scores were assessed 4 times and pulse rate 
was measured continuously. Results: The majority of participants demonstrated 
both subjective and physiological activation in the first writing session (60.7%, 
17 of 28), and this was more common in females, χ2 = (1, 28) = 9.123, p < .01, w 
= 0.57. Forty- six percent of participants demonstrated congruent subjective and 
physiological habituation across sessions (13 of 28), and no gender differences 
were observed, χ2 = (1, 28) = 0.001, p = .98. Conclusions: Findings suggest dif-
ferential psychophysiological response patterns between individuals, and for acti-
vation congruence, by gender.

Funding: This project was supported by NIH grant 1R21MH094815- 01A1 to Dr. 
Thomas A. Mellman.
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UTILITY OF THE ERN FOR PREDICTING ANXIETY PERSISTS 
AT AGE NINE
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Descriptors: Anxiety, ERN, Prediction
The identification of biomarkers that prospectively indicate risk for mental 

disorders is a major goal of clinical psychophysiology. The error- related negativ-
ity (ERN) is an ERP component that has been linked to risk for anxiety disorders. 
A previous study found that increased ERN amplitudes in healthy children at age 
6 prospectively predicted new anxiety diagnoses 3 years later. We investigated 
whether the predictive value of the ERN would persist at age 9 in the same ample. 
A total of 272 healthy children with no previous diagnosis of anxiety participated 
in an EEG assessment and clinical interview at approximately age 9; the clinical 
interview was repeated at age 12. Error- related brain activity was derived from 
a flankers task. We performed linear regression to predict self- reported anxiety 
symptoms (Screen for Child Anxiety Related Disorders; SCARED). Results in-
dicated that ERN amplitude at age 9 was a significant predictor of dimensional 
symptoms of anxiety at age 9, even when controlling for initial symptoms of anx-
iety. Further, as indicated by binary logistic regression, increased ERN amplitudes 
predicted new cases of generalized anxiety, social anxiety and OCD, again con-
trolling for baseline anxiety symptom severity. In contrast, new onsets of specific 
phobias were not predicted by age 9 ERN. These results indicate that the ERN at 
age 9 continues to represent a neural biomarker for anxiety risk, especially for 
anxiety disorders typically associated with an increased ERN in adults. 

Funding: National Institute of Mental Health Grant number: RO1 MH 069942
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THE ELECTROCORTICAL RESPONSE TO REWARD RELATES 
TO PERINATAL DEPRESSIVE SYMPTOMS

Elizabeth Mulligan, Heather Flynn, Greg Hajcak
Florida State University

Descriptors: EEG/ERP, Depression, Reward Processing
While psychosocial risk factors for peripartum depression are well- 

researched, studies on neural risk factors are scarce. Previous studies suggest a 
blunted neural response to reward may be a biomarker of depression and risk. The 
present study examined whether a reduced Reward Positivity (RewP), an event- 
related potential (ERP) elicited by feedback indicating monetary reward, relates 
to increased antenatal depressive symptoms, and whether the RewP explains 
unique variance in antenatal depressive symptoms relative to other psychosocial 
indices of risk, including annual income, history of a major depressive episodes, 
and Pregnancy Risk Questionnaire (PRQ) score. EEG was recorded during a 
gambling task in 41 pregnant women at North Florida Women’s Care (an OB/
GYN clinic in Tallahassee, FL). The RewP was analyzed as the difference score 
following gain compared to loss feedback between 250- 350 ms at the FCz elec-
trode site. Overall, women who reported greater depressive symptoms showed a 
reduced RewP, reduced annual income, a greater PRQ score, and more past major 
depressive episodes. Stepwise regression analyses indicated that the RewP and 
PRQ score were independent predictors of antenatal depressive symptoms, and 
together predicted 48 percent of the variance in antenatal depressive symptoms. 
Our study provides novel evidence that the RewP indexes distinct variability in 
antenatal depressive symptoms from other well- researched psychosocial risk fac-
tors and sets the stage for studies examining whether a reduced RewP prospec-
tively predicts postpartum depression.
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EARLY AND LATE COMPLEX MISMATCH NEGATIVITIES 
ARE REDUCED IN THE FIRST EPISODE SCHIZOPHRENIA- 
SPECTRUM WITH AN ASCENDING PITCH PATTERN TASK
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Descriptors: First-episode Psychosis, Mismatch Negativity, EEG
Mismatch negativity (MMN) is an event- related potential elicited by deviant 

auditory stimuli. In chronic schizophrenia participants (Sz), the MMN to simple 
physical changes (simple mismatch: sMMN) such as pitch or duration is drasti-
cally reduced, yet similar reductions are not seen in first- episode schizophrenia 
patients (FESz). MMN can also be elicited by deviant stimuli that violate a more 
complex pattern rule. Complex pattern MMN (complex mismatch: cMMN) was 
examined to a stimulus that violated an ascending pattern in FESz patients to 
determine if cMMN was impaired in the context of intact sMMN. In our exper-
iments, 16 FESz and 17 HC watched a silent film while groups of 3 tones were 
presented. The standard sequence ascended in pitch (50 ms, 330 ms SOA, 90%) 
while the last tone of deviant group (10%) descended in pitch, violating the as-
cending pattern. Groups were separated by 1000 ms and cMMN was visualized 
by subtracting the “standard” ending tone waveform from the “deviant” ending 
tone waveform. Analyses of the early cMMN revealed significant reductions in 
FESz (p=.03) with an effect size of d=.8 while the late cMMN also showed sig-
nificant reductions in FESz (p=.037) with an effect size of d=.76. In conclusion, 
early and late cMMN is reduced among FESz with a large effect size compared 
to normal sMMN. Both cMMNs could potentially serve as a biomarker of disease 
presence prior to the onset of psychosis; whereas sMMN appears to be a bio-
marker of disease progression, early and late cMMN may help determine risk for 
transition to psychosis in clinical high- risk individuals.
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Introduction: EEG studies of the visual steady- state response (ssVEP) probe 

the oscillatory capacity in the primary visual cortex. Previous ssVEP studies have 
demonstrated visual processing deficits in schizophrenia (SZ). However, few 
studies have examined the ssVEP across diagnostic categories (Schizophrenia: 
SZ, Schizoaffective disorder: SAD, Bipolar (I) with psychosis: BDP, and Bipolar 
(I) without psychosis: BDNP). Methods: Central, bilateral, left, and right  ssVEP 
for 2000 ms at 18.75 Hz were measured with multisensor EEG and compared
across 187 SZ, 167 SAD, 139 BDP, 67 BDNP, and 324 healthy comparison sub-
jects (HC). Standard ssVEP measures (single- trial power [STP] and inter- trial
phase coherence [ITC]) were quantified. Peak sensors were selected and val-
ues were epoched into 500 ms bins. Group X Time ANOVAs were conducted.
Significant variables were entered into a canonical discriminant analyses (CDA). 
Results: 17 variables were entered into the CDA. One variate was significant (Λ
=.35; p<.001) and positively correlated with Central and Bilateral ITC/STP and 
Left ITC. The variate showed a pattern of HC (.42, 95% CI [.30 .54]) >BDNP 
(.20, CI [- .07 .47]) >BDP (- .06, CI [- .23 .10]) >SAD (- .25, CI [- .39 - .11]) >SZ 
(- .52, CI [- .65 - .41]). Conclusions: All psychosis sub- groups showed reductions in 
ssVEP from HC. Both SAD and SZ had lower ssVEP in comparison to BDNP. SZ 
had reduced ssVEP in comparison to all groups. These results indicate a pattern 
of reduced ssVEP related to psychosis manifestations, and indicate most severe 
visual processing deficits associated with SZ.
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Intolerance of uncertainty (IU) is a dispositional characteristic that is thought 

to underlie anxiety and, to a lesser extent, depression. The error- related negativity 
(ERN), which is known to be elevated in anxiety, is increased among participants 
with greater IU. Depression may blunt the ERN in anxiety, however no prior work 
has examined how depression might affect the association between the ERN and 
IU. Here, 100 unselected participants performed a flanker task while EEG was 
recorded. We assessed the independent and interactive effects of depression and 
IU on ΔERN (error minus correct), reaction time and accuracy. Results showed 
that IU and depression interacted to predict the magnitude of ΔERN (β = .23, p = 
.04). Increased IU was associated with larger ΔERNs, but only among participants 
with low levels of depression (r = - .30) and not those with high levels of depres-
sion (r = - .09). Depression and IU did not independently predict ΔERN (ps > .12). 
Further, IU was not associated with accuracy, but participants with higher IU has 
faster reaction times on both correct (β = - .37, p < .001) and incorrect (β = - 2.49, 
p = .02) trials. Therefore, depression appears to moderate the association between 
IU and ΔERN. Consideration of dispositional constructs (i.e., IU) in addition to 
specific symptom dimensions (i.e., depression) may more clearly delineate the 
relationship between internalizing pathology and the ERN.
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Post- traumatic stress disorder (PTSD) is a disorder that develops after expe-

riencing or witnessing a life- threatening event. Furthemore, patients who report 
multiple traumas show higher comorbidity, more severe symptoms, greater func-
tional impairment in daily life, and blunted physiological reactivity to imagery 
of personally relevant traumatic scenes. In the present study, we investigated 
functional brain activity in a large group of anxiety disorder patients (n=148) 
and healthy controls (n=32) engaged in imagining a variety of situations, from 
personally relevant unpleasant situations (constructed based on each participant’s 
reports) to neutral daily life scenes. A whole brain analysis was conducted to 
investigate the relationship between BOLD response during threat imagery 
and trauma load, indexed by the number of traumatic events and their severity. 
Increased BOLD activity during threat imagery was found in a large cluster that 
comprises precuneus, cuneus, and posterior cingulate cortex. Functional activity 
in this cluster covaried with trauma load, such that BOLD activity was enhanced 
for patients with high, compared to low, trauma severity. These results suggest 
that brain activity in regions involved in retrieval of episodic memories is specif-
ically enhanced for patients reporting experience with severe traumatic events.
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Anxiety disorders are characterized by pronounced variability within diag-

nostic categories and high comorbity across categories, thus prompting a search 
for objective biological markers that reflect specific processes relevant to anxi-
ety psychopathology. The present study examined the value of spatio- temporal 
variability indices from EEG for classifying specific subtypes of social anxiety: 
social anxiety circumscribed to performance situations (n=18), generalized across 
performance and routine interaction contexts (n=20), and panic disorder with 
agoraphobia (n=22). From these patients, we recorded visuocortical responses 
elicited by flickering angry, fearful, happy and neutral facial expressions. The 
topographic variability of single- trial responses to the flickering faces entered 
a linear classifier. Using Monte- Carlo cross- validation, we found that inter- trial 
variability across the posterior part of the EEG sensor array consistently discrim-
inated the three diagnostic categories at a rate of greater than 71% (chance being 
33%), based on neural variability across 2 pairs of occipital sensors. We conclude 
that the spatial and temporal variability of visuocortical reactivity to emotional 
facial expressions across trials confers information regarding inter- individual dif-
ferences in face processing. In addition to mean activation, suitable metrics of 
neural variability should be considered in studies of psychopathology.

Funding: This work was supported in part by the National Institute of Mental 
Health grants R01 MH112558 and R01 MH097320 to Andreas Keil.
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Previous studies have revealed an inconsistent relationship between depres-

sion and error- related negativity (ERN) amplitude, with some researchers finding 
that depression is associated with an enhanced ERN and others finding the oppo-
site. It has been proposed that these conflicting results may be due, in part, to the 
ERN reflecting both performance monitoring and threat detection processes, with 
depression involving enhanced error monitoring but reduced threat sensitivity 
and thus modulating the ERN in opposing directions. The present study aimed to 
disentangle these processes by applying time- frequency analysis to electrophysi-
ological reactions to errors and correct responses during a cognitive control task. 
Fifty undergraduates performed a modified flanker task while EEG was recorded. 
Participants completed self- report measures of depression and worry. Errors were 
associated with increased power in the theta band (p < .001) and reduced power 
in the alpha band (p < .001). Depression scores were associated with reduced 
power in the alpha band during error trials (p = .0038) and incongruent correct 
trials (p = .0178) but not congruent correct trials (p > .025). The depression effect 
was most prominent over fronto- central electrode sites and was time- locked to 
stimulus onset rather than response onset. Worry scores were not associated with 
time- frequency power in the delta, theta, or alpha bands. Results suggest that de-
pression, and not worry, may be associated with abnormal default mode network 
deactivation in response to conflicting task demands.
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It has been reported that physiological information is projected to the insula 

cortex, generating the sense of physiological state within one’s body (i.e., intero-
ception). A previous study reported that elite adventure racers showed greater 
activity in the insula during anticipation of an aversive stimulus compared with 
healthy controls (Paulus et al., 2012), suggesting that adventure racers (e.g., long- 
distance runners) may have an elevated ability to monitor their interoceptive state 
during the waiting period prior to the stimulus. In this study, we evaluated the 
interoceptive ability of both long- distance runners and sprinters using the multi-
dimensional assessment of interoceptive awareness questionnaire (Mehling et al., 
2012). We also compared the stimulus- preceding negativity (SPN), which reflects 
anticipation processing of an ongoing event, between long- distance runners and 
sprinters. Contrary to our prediction, evaluation of the questionnaire showed that 
sprinters exhibited a superior ability in terms of attentional regulation (i.e., the 
interoceptive ability to sustain and control attention to a bodily sense), relative 
to long- distance runners. In addition, sprinters had a larger SPN over left centro- 
parietal regions than long- distance runners. Our results suggest a difference in 
the interoception ability between long- distance runners and sprinters that may be 
reflected in cortical activities during anticipation.

Funding: This work was supported by JSPS KAKENHI Grant Numbers 
17H02139.
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We used EEG to explore temporal and spatial characteristics of neural pro-

cesses associated with decoding sexual stimuli. Previous ERP studies have re-
ported larger P3 and more negative N170 responses to sexual stimuli. These may 
reflect domain- general processes, however, given that the sexual stimuli used 
have been complex (couples, nude bodies) with information beyond sexual cues 
integrated in any responses observed. We report findings of two ERP investiga-
tions designed to identify neural responses specific to the processing of sexual 
stimuli with minimal contextual information. In Study 1, heterosexual women 
(N = 40) viewed images of male body parts varying in their sexual salience (erect 
penises, flaccid penises, flexed biceps, relaxed arms). In Study 2, heterosexual 
men (n = 18) and women (n = 18) viewed images of male and female body parts 
varying in their sexual salience (erect penises, flaccid penises, exposed vulvas, 
pubic triangles). In both studies, participants viewed 40 images of each category 
in a random order and EEG was recorded. We found that N170 amplitude was 
smaller to erect penises compared to flaccid penises or arms, suggesting it may 
not specifically relate to sexual processing. P3 was highest to the most sexually 
salient stimuli (erect penises, exposed vulvas), and particularly highest to erect 
penises in both women and men. Our findings reveal a need for further investiga-
tions of mechanisms involved in sexual response, including teasing apart process-
ing of sexual stimuli versus “incentivized” sexual stimuli (associated with reward 
such as arousal).

Funding: Natural Sciences and Engineering Research Council of Canada; Vanier 
Canada Graduate Scholarship (by the Social Sciences and Humanities Research 
Council; first author)
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Fast and accurate perception of threatening stimuli has been attributed to au-

tomatic processing. However, visual perception is heavily influenced by top- down 
factors, including expectations and prior knowledge about environmental context 
to help anticipate and detect threat. Though, few studies have empirically exam-
ined the role of top- down processes in threat perception. The present functional 
magnetic resonance imaging (fMRI) study examined whether prior knowledge 
and probability facilitates subsequent threat detection as 16 participants used 
25%/50%/75% likelihood cues to detect perceptually degraded threatening or 
neutral faces. Behavioral results showed main effects of threat vs. neutral cues, 
F=10.32, p<.01, and high vs. low probability, F=6.84, p<.005, on RT indicating 
an additive effect of prior salience and probability on decision- making speed. 
Our fMRI results showed increased prestimulus activity for threatening vs neutral 
cues in higher order brain areas important for maintaining contextual information 
(dorsolateral prefrontal cortex). Furthermore, increased activity for threatening vs 
neutral cues as well as threatening vs neutral faces was seen in early visual areas 
implicated in face processing (middle and inferior occipital regions) indicating an 
integration of top- down and bottom- up salience in these visual areas. In a litera-
ture focused on automatic processing of threatening stimuli, our results establish 
the importance of prior knowledge and elucidate the neural mechanisms by which 
it enhances perceptual decision- making regarding threatening stimuli.
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The design of human machine interfaces by virtual haptics is an emerging 

field of research. However, the perception of virtual haptic feedback, e.g., gener-
ated by focused ultrasound in mid–air has not yet been objectively evaluated. This 
study demonstrates the feasibility of eliciting somatosensory evoked potentials 
(SEPs) with ultrasonic stimuli in mid–air for the first time. The palm was stimu-
lated by short ultrasonic focal points in mid- air generated by an ultrasound (hand 
at a defined location 15cm above the board using a hand- rest). The results are 
compared with a no–stimulation condition as well as with the results of a stimu-
lation with a vibro–tactile stimulator contacted to the skin. A total of 15 subjects 
(mean age: 26, 5f) with reproducible (>0.4) SEPs in both stimulation conditions 
participated in the study. 125 SEP trials per subject and stimulation were ana-
lyzed by means of the wavelet phase synchronization stability (WPSS) and the M- 
consecutive averaged WPSS. The results indicate a clear SEP waveform elicited 
by ultrasound which resembles the SEP waveform of the vibro- tactile stimulation. 
For the prominent P1 wave range, the ultrasound stimulation reaches a significant 
(ANOVA, p<0.05) difference to the no- stimulation condition with less than 20 
trials using the M- consecutive averaged WPSS. It is concluded that ultrasonic 
stimuli in mid–air represent a promising new means to study somatosensory pro-
cessing. Such ultrasound systems can project a variety of virtual shapes in mid- air 
and thus offer a large flexibility to design paradigms in somatosensory research

Funding: Partially Supported by the European Union / Saarland
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Sleep is critical for our mental health and optimal cognitive functioning, in-

cluding consolidation of memories during sleep. Particularly shortly before bed-
time, social media use is increasingly common and might affect both sleep as 
well as sleep- associated memory consolidation. However, the strength of these ef-
fects is unknown. Here we tested the effects of social media use (i.e., WhatsApp, 
Snapchat) on subsequent sleep and sleep- associated memory consolidation and 
compared it to a relaxation and a control condition. We predict that the use of pre- 
sleep social media consumption will worsen sleep and sleep- associated memory 
consolidation due to increases of arousal, whereas relaxation training will induce 
sleep and memory benefits as compared to a normal sleep condition. Twenty- five 
healthy young volunteers participated in one adaptation night and three experi-
mental nights. All nights were done on the same weekday with an interval of one 
week. Polysomnography (EEG, EOG, EMG, EKG) and subjective sleep quality 
was measured during all four nights. In the three experimental nights, participants 
had either to use social media in the last hour before sleep, listen to a relaxation 
tape, or directly go to sleep, in a balanced order. Pilot analyses show that the 
subjective and objective sleep onset latency was differentially affected by the 
Social Media and Relaxation condition. However, sleep- associated memory con-
solidation was unaltered by the experimental condition. Our results raise concerns 
against the use of Social Media shortly before sleep time.

Funding: ERC Starting Grant 677875
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Sleep deprivation negatively affects information processing as evidenced by a 

reduction in the amplitudes of the ERN (error detection), P3 (stimuli evaluation), 
and Pe (error evaluation); however, there is limited research on sleep depriva-
tion and evaluation of negative feedback (FRN). We investigated the effect of 
sleep deprivation on the FRN. Fifteen participants (7F, mean age=20, SD=1.9) 
performed a gambling task in alert (2 hours) and sleepy (20 hours of wakefulness) 
conditions. Participants were presented with 4 doors and informed that 2, 3 or 4 
doors were winners prior to every trial (i.e. they were aware they had a 25%, 50% 
or 75% chance of winning) and asked to choose one door. After a response was 
recorded the result (win or lose) was revealed. There were 4 blocks of 54 trials and 
FRN amplitude was measured at the site of maximum amplitude over the frontal/
central region for each participant. A 2 (alert/sleepy) by 3 (25/50/75% chance of 
winning) ANOVA examining the FRN amplitude after trials where the participant 
lost revealed a main effect of probability (F(2,28)=7.96, p=.008, larger probability 
of winning had larger FRN amplitudes) and a significant interaction F(2,28) = 
3.75, p=.04. Simple effects analyses revealed that in the 75% win condition the 
FRN was larger when participants were sleepy compared to alert (p<.10), but no 
differences for the 25% (p=.41) or 50% (p=.66) trials. There was no main effect of 
sleepiness (p=.40). Thus, our data suggest that surprising outcomes may increase 
attention in individuals more when they are sleepy than when alert.



2018 SPR Abstracts S109

Poster 3- 094

SENSORY ATTENUATION IN INTERPERSONAL 
COORDINATION

Nicole Bolt, Janeen Loehr
University of Saskatchewan

Descriptors: Sensory Attenuation, Joint Action
Sounds that follow self- initiated actions are perceived as less loud and show 

a reduced neural response compared to sounds produced by an external source. 
This effect, termed sensory attenuation, is thought to result from sensory predic-
tion. Recent work suggests that a similar predictive process exists when observ-
ing others’ actions; however, little research has investigated sensory attenuation 
during interpersonal coordination. The current study tested whether people show 
attenuation for predictable sounds produced by an interaction partner (social sen-
sorimotor equivalence) or not (social sensorimotor differentiation). Pairs of par-
ticipants produced four- tone sequences that matched the pace set by a metronome. 
Participants produced sequences alone, with their partner (alternating actions: 
ABAB), and listened to a computer produce sequences. Auditory N1 event- related 
potentials that followed partner tones were not attenuated relative to computer 
tones. This finding is consistent with social sensorimotor differentiation: When 
people coordinate their actions with a partner, they distinguish the sensory conse-
quences of their own actions from those produced by their partner.

Funding: NSERC
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When people interact, their feelings, behaviors, or physiological processes 

may synchronize (i.e., entrain or become interdependent across time). The present 
study investigated the extent and direction of cardiovascular alignment between 
heterosexual spouses who sat side- by- side for 5 min interacting in one of 4 ran-
domly assigned conditions: Talk-NoTouch (had an emotionally positive conversa-
tion while not touching, N=46); Touch-NoTalk (held hands while seated quietly, 
legs touching, N=47); Talk-Touch (both talked and touched as above), N=46; or 
Neither, N=44. Cardiac interbeat interval (IBI) was measured continuously. For 
analysis, spouses’ 5- min IBI sequences were interpolated to 3000 evenly spaced 
time steps. Windowed lagged cross- correlations (WLCC) between spouses were 
produced at 100- msec intervals, for lags from - 5 sec (husband responding to wife) 
to +5 sec (wife responding to husband). WLCC also were produced for compar-
ison, using phase- shuffled data. Analysis showed real data WLCC were much 
larger than shuffled data WLCC, suggesting that IBI alignment was meaningful. 
The maximum extent to which spouses’ IBIs corresponded at any lag (MaxR) was 
larger in both Touch-Talk and Talk-only conditions than in Touch-only or Neither 
conditions, suggesting that talking may contribute to IBI synchrony. Group com-
parisons of the lag at which MaxR occurred revealed that wives were responsive 
to husbands during Talk-NoTouch, but when Touch was part of this interaction 
(Talk-Touch), neither spouse was more likely to lead. In other words, spouses 
were more closely aligned in time.

Funding: Funded by R21 HL088612- 01A1 from the National Heart, Lung, and 
Blood Institute
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Within a longitudinal study examining behavioral inhibition (BI) in children 

15 years of age, we collected ambulatory electrocardiography data to examine 
sympathetic reactivity (heart rate; HR) and parasympathetic reactivity (respi-
ratory sinus arrhythmia; RSA) to a series of socially stressful laboratory tasks. 
These stressors included a five- minute period during which participants were al-
lowed to interact with two unfamiliar peers, an anagrams task during which they 
were evaluated by the unfamiliar peers, and the speech portion of the Trier Social 
Stress Test (TSST). Immediately following these stressors, participants convened 
with their close friend to discuss these experiences. Two repeated measures 
ANOVAs confirmed participants exhibited statistically significant changes in HR, 
F(5,145)=26.058, p<.01, and RSA, F(5,145)=4.989, p<.01, across the laboratory 
stressors. Furthermore, post- hoc analyses revealed that participants exhibited sta-
tistically significant changes in HR and RSA immediately following the TSST 
when the friend was in the room; HR steadily declined, while RSA increased. 
These findings suggest the presence of a close friend may buffer the participant’s 
physiological arousal following a stressful experience. It appears that a change 
from a social evaluative context to a less threatening social context that includes 
a companion allows the PNS to re- engage, allowing the body to return to a calm 
physiological state.

Funding: This research is funded by the National Institute of Mental Health 
(U01MH093349).
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Although compelling evidence supports the association between aerobic 

fitness and achievement scores on standardized tests of reading, such standard-
ized assessments provide only a broad assessment of a complex network of many 
sub- processes that contribute to reading. Indeed, reading is a complex behavior 
comprised of many sub- processes including orthographic and phonological de-
coding and semantic processing. As event- related potentials provide a means of 
indexing such sub- processes, the present investigation sought to determine the as-
sociation between aerobic fitness and neuroelectric indices of reading in response 
to a word recognition task. A sample of college- aged adults was bifurcated into 
higher and lower aerobically fit groups, as determined by a maximal oxygen con-
sumption (VO2max) assessment. On a separate day, event- related potentials were 
recorded while participants attended to a series of names, words, pseudowords, 
acronyms, and illegal strings; responding with a button press only when a name 
was presented. Analysis of the NP150, N250, and N400 component amplitudes 
using multi- level modeling revealed no main effects or interactions with trial 
type (words, pseudowords, acronyms, or illegal strings) involving aerobic fitness. 
Although prior work has observed fitness related differences in the N400 com-
ponent in preadolescent children, the present findings suggest that these reading- 
related sub- processes may be optimized in college- aged adults to such an extent 
that they remain robust even in those with lower aerobic fitness.
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The study was aimed to find brain activation related to integration of the 

domains of color and emotions. Sample: 35 healthy right- handed Russian- 
speaking participants (16 men), 21.9±1.9 y.o. The fMRI images were obtained by 
a T2*- weighted gradient- echo EPI sequence using a 3T MRI scanner (SIEMENS 
Magnetom Verio) and processed with SPM12. Three experimental conditions 
were used: presentation of Russian- language names for 10 basic colors, 10 basic 
emotions and the combined (20). Stimuli were presented successively in quasi- 
random order in block paradigm. The participants were given with the task to 
specify the subjective semantic differences between stimuli as “strong”, “me-
dium” or “weak” by responding with right hand using the 3- button joystick. We 
compared the third condition that included stimuli representing both domains 
with two conditions that included stimuli restricted to one of the domains (con-
trast: - 1 - 1 2), so we were able to highlight structures are specifically related 
to interdomain task. Results. Interdomain integration activation is very similar 
to Default mode network: precuneus, angular gyrus, supramarginal gyrus and 
middle temporal gyrus, anterior cingulate gyrus and ventromedial segment of 
superior frontal gyrus (all bilaterally but more pronounced in right hemisphere), 
uncorrected p<0.001. This suggests that when comparing elements within differ-
ent domains such as colors and emotions, DMN plays key role in informational 
integration. Conclusion. Activation of default mode network is related to process 
of semantic color- emotional interdomain integration.

Funding: The research was financially supported by the Russian Science 
Foundation, project № 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially).
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Does the startle response interfere with ongoing task processing? A star-

tle stimulus facilitating task performance may be an example of the Accessory 
Stimulus Effect (ASE), whereas the theory of startle as an interrupter of ongo-
ing processes suggests that task performance is disturbed by the startle response 
rather than by the startle stimulus itself. The present study evaluated these sepa-
rate effects. Startle eyeblink EMG was measured from 41 college students in re-
sponse to 100 dB 50 ms duration broadband noise pulses. Participants responded 
to a letter (L, R, or N) presented on a computer screen for 2 sec, pressing one key 
for “L”, another for “R”, and nothing for “N”, with reaction time and accuracy 
measured. Letters were presented either 240 ms before, at the same time as, or 
240 ms after startle stimulus onset. Startle response magnitude was inhibited only 
when the letter preceded the sound, demonstrating prepulse inhibition of startle. 
Reaction time was faster when the sound occurred at the same time as the task let-
ter, demonstrating the ASE. When the startle stimulus elicited a startle response, 
the ASE was attenuated; that is, the startle stimulus sped reaction time, but did so 
less when that stimulus also elicited a startle response. These results support the 
role of the startle response as an interrupter of ongoing processing, and show that 
the startle stimulus and the startle response can have separate, and even opposite, 
effects on task performance: the startle stimulus can enhance task performance, 
while the startle response interferes with that performance.

Poster 3- 100

REDUCED ANTICIPATORY REWARD ACTIVITY AND 
DEPRESSION: RESULTS FROM AN ERP- MID PARADIGM

Colin Bowyer1, Dan Foti2, Brady Nelson3, Christopher Patrick1, Greg Hajcak1

1Florida State University, 2Purdue University, 3Stony Brook University

Descriptors: Reward, Depression, MID
Research on reward processing suggests separable components of rewards: 

an anticipatory component comprising variability in approach motivation towards 
impending rewards, and a consummatory component comprising variability in 
subjective experience of pleasure upon receipt of a reward (Berridge, Robinson, 
& Aldridge, 2009). The monetary incentive delay (MID) paradigm provides an 
opportunity to parse these anticipatory and consummatory reward processes in 
EEG (Novak & Foti, 2015). Recent studies have implicated reduced anticipatory 
reward processing in depressed individuals (Shankman et al., 2013). In order to 
assess the relationship of both anticipatory and consummatory reward process-
ing simultaneously with measures of depression, we designed a version of the 
MID task in which one cue represents a condition where participants can receive 
monetary reward or loss for accurate and inaccurate reaction- time, respectively. 
The alternative cue indicates a no- reward condition in which performance is not 
associated with monetary consequence. Using a sample of community- recruited 
adolescent girls, we found that the stimulus- preceding negativity (SPN; Brunia 
1988), a component reflecting anticipation of salient stimuli, was modulated by 
outcome valence (gain/loss) during the monetary consequence condition. Self- 
reported depression scores were subsequently associated with a smaller modula-
tion of the SPN by gain and loss, suggesting a reduced anticipatory reward activity 
in more depressed individuals.

Poster 3- 101

THE ROLE OF COGNITIVE CONTROL NETWORK 
MODULARITY IN ADOLESCENT DEPRESSION

Shannon Glasgow1, Jingwen Jin1, Ruofan Ma2, Greg Perlman1, Jared van 
Snellenberg1, Roman Kotov1, Daniel Klein1, Aprajita Mohanty1

1Stony Brook University, 2University of Waterloo

Descriptors: Cognitive Control Network, Depression, Resting State
Incidence of depressive disorders (DD) increases sharply during adolescence, 

especially in females. DD are associated with deficits in emotion regulation, in-
cluding sustained negative affect and strong reductions in positive affect. Emotion 
regulation deficits may be mediated via altered functioning of neural networks 
that support cognitive control and emotional processing/regulation. As cognitive 
control and emotional processing are implemented via neural connectivity which 
undergoes substantial changes during adolescence, it is important to examine these 
neural networks in adolescence. In this study, we applied graph theory (GT) anal-
yses to resting- state functional magnetic neuroimaging (RSFC) data to examine if 
abnormal functional segregation of distributed brain regions in cognitive control 
and emotion processing/regulation are related to future depression in adolescent 
females (N=174). Segregation was measured as the modularity metric within each 
network. Correlation analyses (controlling for age) revealed a significant asso-
ciation between modularity across nodes in the cognitive control network and 
depression severity 18 months later (r = - .18, p = .01). This association remained 
after controlling for concurrent depression (r = - .16, p = .022). Modularity of 
subcortical networks supporting emotional processing/regulation did not relate to 
depression severity. Our findings indicate that disrupted functional segregation of 
neural networks for cognitive control predates depression symptoms, presenting 
risks for more severe future depression symptoms in adolescence.
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BOLDNESS TRAITS OF PSYCHOPATHY PREDICT INCREASED 
VAGALLY MEDIATED HEART RATE VARIABILITY

Pilar Segarra, Rosario Poy, Pablo Ribes, Victoria Branchadell, Sara Rodríguez, 
Javier Moltó

Universitat Jaume I

Descriptors: Triarchic Model of Psychopathy, Vagally Mediated Heart Rate 
Variability, Boldness

Vagally mediated heart rate variability (vmHRV) has been suggested to 
play a primary role in social and emotional regulation (Porges, 2011; Thayer & 
Lane, 2009). Individuals with high vmHRV could be more efficient in regulat-
ing emotional processes in response to environmental demands. According to 
the triarchic model of psychopathy (Patrick et al., 2009), the domain of bold-
ness includes, apart from maladaptive proclivities, some features that are adap-
tive (e.g., the capacity to remain calmness in the face of stressors, interpersonal 
dominance, emotional resilience). In this study we examined, in a mixed- gender 
sample of undergraduates (n=72; 33 men) the contribution of the triarchic phe-
notypic domains of boldness, meanness, and disinhibition —as derived from the 
Psychopathic Personality Inventory- Revised— on a 5- min resting period vmHRV 
(log- transformed high- frequency power). Inter- individual differences in age, body 
mass index and respiratory activity were included as control variables in the anal-
ysis (see Quintana et al., 2016). Multiple regression —using control variables and 
PPI- Triarchic psychopathy scores as predictors— showed that only respiratory 
activity (beta weight= - .30) and PPI- Boldness scores (beta weight= .27) predicted 
a significant proportion of variance of the vmHRV (7%; ps< .05). The fact that 
the emotional regulation ability —assessed by vmHRV— is specifically related 
to individual differences in boldness suggests that this domain is linked to well- 
adjusted socio- emotional functioning, providing empirical support to the triarchic 
model of psychopathy.

Funding: MINECO (PSI2015- 66798- P), UJI- B2017- 40.

Poster 3- 103

POSSIBILITY OF USING DEVIANT P3 IN THE ERP- BASED 
CONCEALED INFORMATION TESTS

Fumihito Morimoto, Wataru Asano
Jin- ai University

Descriptors: Concealed Information Test, P3a, ERP
Distractor P3 (P3a) is a component of event related potential (ERP) elicited 

by a task irrelevant, infrequent non- target. The present study was designed to 
investigate the potential of developing a P3a- based concealed information test 
(CIT). After a simulated task of stealing accessories, participants (N = 12) pressed 
a button during a visual oddball task to discriminate targets from other stimuli. 
The target (5%; wallet), a critical item (19.75%; an earring that participants 
actually chose in the stealing task), a non- critical item (59.25%; any necklace, 
wristwatch and ring), a critical item- relevant deviant (4%; the ear on which is the 
part where the chosen accessary should be worn) and a non- critical item- relevant 
deviant (12%; a neck, wrist and finger) were presented in a random series. As with 
previous studies, the amplitude of P3 elicited by the critical item (P3b) was bigger 
than the one elicited by a non- critical item. In addition, the amplitude and latency 
of ERP component elicited by the critical item- relevant deviant (P3a) was signifi-
cantly different compared to those elicited by a non- critical item- relevant devi-
ant. These results suggest that the component elicited by a critical item- relevant 
deviant has the potential to be used for ERP- based CIT when no actual critical 
item is found.
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Poster 4- 001

AGING, VISUAL COGNITION, AND THE ALPHA- MECHANISM: 
A ROLE FOR PHYSICAL FITNESS

Grace Clements, Kathy Low, Gabriele Gratton, Monica Fabiani
University of Illinois, Urbana- Champaign

Descriptors: Aging, Alpha, Fitness
Healthy aging is associated with changes in sensory and cognitive process-

ing. Body composition often changes with age, as metabolism slows and adults 
become more sedentary. The power of alpha- band (8- 12Hz) oscillatory activity 
during task- free EEG recording also reduces in older compared to younger adults. 
Thirty- eight subjects (20 older, 18 younger adults) completed a battery of neu-
ropsychological measures, basic physiology measurements, and resting EEG re-
cordings (1- minute eyes- closed, 1- minute eyes- open). As anticipated, mean alpha 
power with eyes open and closed at electrode- site Pz was negatively correlated 
with age. In addition, the frontality ratio (alpha power at Fz relative to Pz) was 
strongly correlated with age, and negatively with scores on the Benton Visual 
Retention Task (BVRT). Interestingly, alpha power was negatively correlated 
with body- mass index (BMI). BMI was positively associated with age and BVRT 
scores. Taken together, these results indicate that high- BMI adults, who tend to be 
older, have reduced alpha power and visual memory compared to younger adults. 
When investigating relationships between cognitive processing, the alpha mecha-
nism, and aging, these results suggest that including physiological and/or fitness 
measures may be a critical factor.

Poster 4- 002

DIFFERENTIAL IMPACT OF APOLIPOPROTEIN- E ε4 AND 
ALZHEIMER’S DISEASE FAMILY HISTORY ON SEMANTIC 

MEMORY ERPS IN HEALTHY OLDER ADULTS

Elizabeth Paitel, Anthony Correro  II, Kristy Nielson
Marquette University

Descriptors: Alzheimer’s Disease, Event-related Potentials, Semantic Memory
Beyond advancing age, two of the most prominent risk factors for Alzheimer’s 

disease (AD) are first- degree family history (FH) and the Apolipoprotein- E (APOE) 
ɛ4 allele. fMRI has revealed AD risk by FH and/or ɛ4 prior to cognitive symp-
tom onset, though there is less clarity about how FH and ɛ4 interact. These early 
risk factors have been scarcely studied using event- related potentials (ERPs). The 
current study sought to address this gap, using ERPs during a semantic memory 
(SM) task. Healthy, cognitively intact elders (n=46, M=78.9, SD=4.59) viewed 60 
names, rating them as famous or non- famous, during EEG recording. Task perfor-
mance was comparable across groups. The ɛ4+ group had larger N200 (executive 
function, attention, oddball detection) and N400 (semantic and language process-
ing, recognition memory) amplitudes at midline electrodes (Fz, FCz, Cz, CPz, Pz) 
compared to the ɛ4- group, reflecting compensation. Further, investigation of FH 
and ɛ4 combinations (ɛ4-/FH- n=14, ɛ4+/FH-=7, ɛ4-/FH+=9, ɛ4+/FH+=16) revealed 
larger N200 and N400 amplitudes in both gene+ groups compared to the ɛ4-/FH- 
and FH only groups. Yet, at central and posterior sites, some contrasts showed 
greater amplitude in ɛ4+/FH+ than all other groups, revealing additive risk effects. 
The results provide support for compensatory theories of cognitive aging, compa-
rable to what we have shown with fMRI, and highlight a critical role for cognitive 
ERPs as an early biomarker of risk for AD due to APOE ɛ4 inheritance, indexing 
early neural changes that precede measurable effects on cognitive performance.

Poster 4- 003

DOES TASK- SWITCHING TRAINING IMPROVE UPDATING 
AND RESOLVING TASK INTERFERENCE IN OLDER ADULTS? 

EVIDENCE FROM AN ERP APPROACH

Jutta Kray, Nicola Ferdinand, Katharina Stenger
Saarland University

Descriptors: Cognitive Control, Event-related Potentials, Task-switching 
Training

Cognitive control processes, such as selecting and maintaining context in-
formation, or interference control show a substantial decline with age. However, 

age- related differences can be reduced by task- switching training. Here, we 
applied an event- related potential (ERP) approach to clarify whether cognitive 
control mechanisms can be improved in older adults by means of a cued train-
ing intervention. Two types of training were implemented: A pure task- switching 
training and a single- task training. We compared behavioral and ERP data be-
tween older adults and untrained younger adults, and expected training- induced 
improvements in task performance and ERP indices of task preparation, conflict 
detection, and interference control in a non- trained switching task (near transfer) 
as well as in non- trained tasks measuring context processing (AX- Continuous 
Performance Task), and interference control (working- memory control task, far 
transfer) in the old age group. Behavioral results confirmed improved task per-
formance in older adults in all transfer tasks after training. Moreover, we found 
a selective decrease in the cue- locked P3 for non- switch trials and an increase in 
mean target- locked P3 amplitudes in the near transfer task, reflecting enhanced 
task preparation and task implementation. Furthermore, decreased target- locked 
N450 amplitudes and increased P3 amplitudes in the far transfer tasks indicated 
improved conflict detection and interference control, but only after task- switching 
training, suggesting a training- specific enhancement of crucial cognitive control 
mechanisms.

Funding: German Research Foundation DFG

Poster 4-004

CUE REACTIVITY TOWARD SOCIALLY DISTINCT TYPES OF 
SUBSTANCE CUES

Rachel Bailey1, Russell Clayton1, Jiawei Liu2, Rachel Secheran1 
1Florida State University, 2Washington State University

Descriptors: Cue Reactivity, Substance Abuse, Social Context
Substance cue reactivity research has identified varied responses to dif-

ferent types of delivered cues. In this study, individuals were exposed to im-
ages of substances (i.e., alcohol, tobacco, marijuana, and junk food) presented 
in 3 types of contexts: depictions of the substances, the substances being used 
by one individual, and the substances being used in a social setting (i.e., bars, 
parties) containing multiple individuals. Participants (N=61 young, (M=20.38 
years, SD=2.38 years), predominantly female (59%), and predominantly 
Caucasian (49.2%) undergraduate students) viewed a series of 48 still images 
for 5 seconds each. The attention toward (indexed via heart rate deceleration) 
and self-reported craving for substances varied significantly based on the type 
of substance and the context cue. A substance by context cue by time interac-
tion was found on heart rate, b =.0682, SE=.0140, t(17500)=4.87, p<.001, such 
that alcohol and junk food images elicited the most attention when depicted 
in a social setting. Attention to marijuana cues did not differ based on context 
cue, but tobacco elicited the least attention for social cues. Further, an effect of 
substance, b =-.2860, SE=.0198, t(2863)=14.45, p<.001, and context cue, b =-. 
0539, SE=.0041, t(2863)=2.22, p<.026, were found on craving ratings. For both 
alcohol and junk food, the most craving was reported for substance only cues. 
For marijuana and tobacco, there were no differences in craving reported based 
on cues. These results add to the research suggesting that social contexts may 
facilitate substance abuse issues.

Poster 4- 005

IS AUDITORY DISTRACTION BY CHANGING AND DEVIANT 
SOUNDS UNDERPINNED BY THE SAME MECHANISM? 

EVIDENCE FROM PUPILLOMETRY

Alexandre Marois1, Francis-Loïc Dubé1, John Marsh2, François Vachon1

1Université Laval, 2University of Gävle

Descriptors: Auditory Distraction, Pupillometry, Attention Capture
The mere presence of task- irrelevant auditory stimuli is known to interfere 

with short- term memory. Disruption can be caused by a sequence of changing 
auditory distractors (the changing- state effect) or by a sound that deviates from 
the auditory sequence in which it is embedded (the deviation effect). The duplex- 
mechanism account of auditory distraction posits that these effects reflect two 
fundamentally different forms of distraction: whereas the changing- state effect is 
viewed as a by- product of the obligatory processing of the irrelevant sound, the 
deviation effect is attributed to attentional capture. Yet, the embedded- processes 
account explains both phenomena in terms of attentional capture. From this stand-
point, both changing and deviant sounds should elicit an attentional response. To 
test this prediction, we exploited a physiological index of attentional orienting: 
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the pupil dilation response (PDR). Participants performed a visual serial recall 
task while ignoring sequences of spoken letters conveyed in the same voice. These 
auditory sequences were composed of either repeated or changing letters, and one 
letter could sometimes be replaced by a pink noise (the deviant). As expected, 
recall was poorer in changing- state and in deviant trials. Interestingly, the PDR 
was elicited exclusively by deviant sounds, indicating that no attentional response 
was triggered by changing sounds. This psychophysiological dissociation of the 
changing- state and the deviation effects suggests that both forms of distraction are 
subtended by distinct mechanisms.

Funding: Natural Sciences and Engineering Research Council of Canada.

Poster 4- 007

NEURAL SUBSTRATES OF EARLY AND LATE SPN BEFORE 
FACE, WORD AND SYMBOL STIMULI

Yoshimi Ohgami1, Yasunori Kotani1, Nobukiyo Yoshida2, Akira Kunimatsu2, 
Shigeru Kiryu3, Yusuke Inoue4

1Tokyo Institute of Technology, 2The University of Tokyo, 3International 
University of Health and Welfare, 4Kitasato University

Descriptors: fMRI-constrained Source Analysis, Anticipation, Insula
Stimulus- preceding negativity (SPN) consists of early SPN and late SPN. 

Ohgami et al. (2014) found that anticipation for face stimuli evokes the early SPN 
especially around the occipital area while word or symbol stimuli activates the late 
SPN from frontal to parietal areas. In the present study, we conducted an fMRI- 
constrained source analysis to reveal the neural substrates of early and late 
SPN. In the analysis, source locations were identified by fMRI results and tem-
poral activities of the sources were modeled by ERP data. Participants were 30 
and 31 healthy adults for the ERP and fMRI experiments, respectively. They per-
formed a time estimation task, where they had to press a button four seconds after 
a cue stimulus. A feedback stimulus about task performance was presented a few 
seconds after the button press, and the contents of the feedback stimulus were 
manipulated (Face, Word, Symbol, and No- feedback conditions). The analysis 
revealed that the mean amplitude in the - 2000 ms time window (- 2000 to - 1500 
ms from the feedback) in the right middle occipital gyrus was significantly larger 
than that of the right anterior insula only in the Face condition. In addition, the 
mean amplitudes in the - 1000 ms (- 100 to - 500 ms) and the - 500 ms (- 500 to 
0 ms) windows were larger in the midcingulate cortex than in the right middle 
frontal gyrus only in the Symbol condition. The present findings suggest that the 
right middle occipital gyruscould be involved in the process of the early SPN, 
and the midcingulate cortex could contribute to the occurrence of the late SPN.

Funding: This study was supported by JSPS KAKENHI Grant Number 
15K04182.

Poster 4- 008

FEEDBACK ERROR- RELATED NEGATIVITY AS A CONTROL 
SIGNAL FOR THE ATTENTION SYSTEM

Daniel Robles, Sarah Sheldon, Kyle Mathewson
University of Alberta

Descriptors: Error-related Negativity, Reward, Attention
The Feedback Error- related negativity (fERN) is an event related potential 

(ERP) component associated with error feedback regarding incorrect motor re-
sponses in experimental tasks and it is characterized by a negative decrease of 
amplitude approximately 200 ms after feedback onset. Here we investigated in 
a novel task whether this component is involved in feedback about the outcome 
of shifts in covert attention. In order to explore the impact of rewards and losses 
in attentional processing, twenty- one participants completed a modified two- arm 
bandit task. Such tasks randomly switch the probability of obtaining a reward 
from a set of two squares and provides participants with feedback for each time 
they chose a square. We recorded ERPs over frontal brain regions (FCz) evoked 
by the feedback that participants received in each trial. Preliminary results show 
that on loss trials participants display a pronounced fERN that is not present for 
winning trials. These results are consistent with previous studies exploring error 
feedback in ERPs. It has been proposed that the ERN component is an adaptive 

preparatory response to negative reinforcement originated in dopaminergic areas 
that allows for motor adjustments in task performance. A modified version of a 
bandit- task in which the response is a lateralization of attention is currently being 
developed in order to test if this same dopaminergic system is involved in the 
control of covert attention.

Poster 4- 009

EFFECTS OF RANDOM FLUCTUATIONS IN ALPHA POWER ON 
COLOR DETECTION: AN EEG STUDY

Sarah Sheldon, Daniel Robles, Kyle Mathewson
University of Alberta

Descriptors: Alpha Oscillation, Guess Rate
Alpha oscillations are known to impair detection of visual stimuli, but it is 

unclear if this is due to increased guess rate or decreased fidelity of the mental 
representation. Here we estimated quality and guess rate as a function of pre- 
stimulus alpha oscillations using a color detection task. In the current study, seven 
participants performed a task that consisted of a colored circular target followed 
by a backward mask. Target color was pseudo- randomly chosen from a list of 
RGB values. Following the mask offset, a color wheel composed of evenly dis-
tributed colors appeared. Using the computer mouse, participants were asked to 
select a color from the color wheel that corresponded to the color of the target. 
Errors were quantified as the difference between the target color and the color par-
ticipants selected from the color wheel. During the task, EEG was recorded. The 
power of the alpha at Pz was calculated on each trial time- locked to the onset of 
the target. A median split of alpha power prior to target onset was used to separate 
the trials into high and low alpha power. The errors of each participant on high and 
low alpha trials were fit to a standard mixture model to get the parameter values g 
(guess rate) and σ (precision). We found that g was significantly greater on trials 
with low alpha power compared to high alpha power. In addition, the σ did not 
differ significantly between low and high alpha trials. These results indicate that 
random fluctuations in alpha power can influence the biasing of perception but 
not the precision of mental representations.

Poster 4- 010

THE DISSOCIATION BETWEEN CONFIGURAL AND FEATURAL 
FACE PROCESSING UNDER UNATTENDED CONDITION

Hailing Wang
Shandong Normal University

Descriptors: Visual Mismatch Negativity (vMMN), Configural Face Processing, 
Featural Face Processing

Configural face processing precedes featural face processing under attended 
condition, but it’s unclear about the time sequence under unattended condi-
tion. The present study investigated this issue by recording the visual mismatch 
negativity (vMMN). Participants performed a cross size change detection task, 
with random sequences of faces were presented in the background, in a deviant- 
standard oddball paradigm. In Experiment 1, configural and featural faces (devi-
ant stimuli) were presented infrequently among original faces (standard stimuli). 
In Experiment 2, configural faces were presented infrequently among featural 
faces, or vice versa. The temporal and occipital- temporal deviant- minus- standard 
ERP difference (vMMN) emerged in 80–120 ms, 130–200 ms and 220–350 ms 
latency range. No significant results were found in Experiment 1. But Experiment 
2 results showed that, on the temporal site, configural face processing elicited a 
substantial vMMN during the above- mentioned three time ranges; while on the 
occipital- temporal sites, featural face processing elicited a substantial vMMN 
during the 80–120 ms and 220–350 ms time range, configural face processing 
elicited a substantial vMMN during the 80–120 ms and 130–200 ms time range. 
These data suggested that automatic processing of configural and featural faces 
involve different neural mechanisms and provided the new electrophysiological 
evidence for this idea that the automatic detection of configural face processing 
involves more electrode sites and time course than the featural face processing.

Funding: National Natural Science Foundation of China (31700940) and the Project 
Founded by China Postdoctoral Science Foundation (2017M622250) for HW
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AGE- RELATED ASSOCIATIONS AMONG REACTIVE 
HYPEREMIA AND A NOVEL MEASURE OF PULSE 

WAVE VELOCITY DERIVED FROM DUAL IMPEDANCE 
PLETHYSMOGRAPHY

Mark Scudder, Kayla Stanley, Haley Shuford, Mackenzie Bender, Shrenik 
Gadagkar, J. Jennings, Peter Gianaros

University of Pittsburgh

Descriptors: Pulse Wave Velocity, Plethysmography, Age
We previously reported that pulse wave velocity (PWV) derived from dual 

impedance cardiograph measures may provide a cost- efficient means of assessing 
vascular function. Accordingly, the aim of the current study is to examine whether 
this novel measure is associated with other variables commonly assessed in stud-
ies of cardiovascular aging and disease, including endothelial function derived 
from post- occlusion reactive hyperemia (RH) using forearm strain- gauge pleth-
ysmography (forearm blood flow [FBF], mL/min per 100 mL tissue). Ensemble 
averaged signals were used to estimate time from the electrical activation of the 
heart to ventricular ejection (thorax signal, pre- ejection period [PEP]) and to pulse 
arrival at the calf (calf signal, pulse transit time [PTT]). The difference, PTT- 
PEP, divided by the arterial distance yielded PWV in m/s. Preliminary correlation 
analyses were conducted in healthy adults (n = 17, 20- 73 years). Older age was 
related to faster PWV (r = .64, p = .006), whereas maximal FBF following RH 
demonstrated a trending negative association with age (r = - .43, p = .11). No sig-
nificant relationships were observed for baseline FBF, or percentage increase in 
baseline FBF, with age or PWV (r’s ≤ .30, p’s ≥ .27); however, analyses exhibited 
a trending negative association between faster PWV and lower maximal FBF (r = 
- .50, p = .10). Data collection is ongoing, and additional analyses are planned to 
examine whether these measures of PWV and RH reflect different dimensions of 
CVD risk that can be measured with non- invasive and low cost psychophysiology.

Poster 4- 012

P300: GOING THROUGH CHANGES: COMPARING MODALITY 
TRANSFER OF TRAINING EFFECTS IN A STREAMING- BASED 
P300 BRAIN- COMPUTER INTERFACE WITH AUDITORY AND 

TACTILE STIMULATION

Philipp Ziebell1, Jana Stümpfig1, Sonja Kleih1, Andrea Kübler1, Marc Erich 
Latoschik1, Sebastian Halder2

1University of Würzburg, 2University of Oslo

Descriptors: P300 Brain-computer Interfaces, Transfer of Training Effects, 
Modality Differences

Since the P300 has first been used in a brain- computer interface (BCI) by 
Farwell and Donchin (1988), research has grown and P300 BCIs can nowadays 
help people with physical disabilities as a non- muscular communication device 
(Fazel- Rezai et al., 2012). However, since eye- gaze control in physically dis-
abled end- users can be severely limited, eye- gaze independent BCIs have been 
developed, using for example auditory or tactile stimuli (Riccio, Mattia, Simione, 
Olivetti, & Cincotti, 2012). Hill and colleagues (2014) arranged auditory stimuli 
in two stimulus streams, one stream on the left ear and one stream on the right 
ear, resulting in a P300 BCI streaming paradigm that could be intuitively used and 
showed promising results. Our group designed a streaming- based P300 BCI with 
auditory stimuli (similar to Hill et al., 2014) and also developed a version using 
tactile stimuli. 20 healthy participants were divided in two groups, “Auditory” vs. 
“Tactile”, and completed three training sessions in eight days on average. Since 
training effects could be shown successfully for both groups (Ziebell, Stümpfig, 
Kleih, Kübler, & Halder, 2017), all participants were invited to a fourth session, 
to test the version they had not used before. In this fourth session, a transfer effect 
on the P300 amplitude could be shown for the group that switched from auditory 
to tactile stimulation but not vice versa. Explanations for the specific change in 
P300 amplitude in the context of further findings are discussed and implications 
for future research suggested.

Funding: Alexander von Humboldt Foundation.

Poster 4- 013

ERRORS TO FOOD: ELECTROPHYSIOLOGICAL INDICES OF 
ERROR MONITORING TO HIGH-  AND LOW- CALORIE FOODS

Kaylie Carbine, Erin Modersitzki, James LeCheminant, Michael Larson
Brigham Young University

Descriptors: Event-related Potentials, Error Monitoring, Food
Assessing behavior for mistakes and making adjustments in order to obtain 

a desired outcome (i.e., error monitoring) is a key aspect for learning and goal- 
directed behavior and could be important for goal- directed dietary behaviors. We 
examined the error- related negativity (ERN) and error positivity (Pe), two event- 
related potentials reflecting error monitoring, when individuals failed to withhold 
dominant responses to high- calorie and low- calorie foods. Electroencephalogram 
(EEG) data were collected while 48 individuals (38 females; Mage = 20.42; SDage 
= 2.82) completed two counterbalanced food- related go/no- go tasks, one with 
high- calorie foods as no- go stimuli and one with low- calorie foods as no- go stim-
uli. 2- task (high- calorie, low- calorie) by 2- trial (correct, error) repeated measures 
ANOVAs confirmed tasks were successful at eliciting larger ERN (F[1,47] = 
74.22; p < 0.001) and Pe (F[1,47] = 125.18; p < 0.001) amplitudes when fail-
ing to withhold responses food stimuli compared to correctly responding to food 
stimuli. Contrary to hypotheses, ERN (F[1,47] = 1.27; p = 0.27) and Pe (F[1,47] 
= 0.37; p = 0.54) amplitudes did not differ when incorrectly responding to high- 
calorie compared to low- calorie foods. Whereas cognitive processes may differ 
by food type (e.g., inhibitory control), results from our sample suggest early error 
detection and later conscious error processing do not differ when failing to with-
hold responses to high- calorie and low- calorie foods. As such, error monitoring 
may not differ by food type when assessing and improving a dietary related goal.

Poster 4- 014

MORE ATTENTION, GREATER CONTROL: ACUTE AND 
CHRONIC STRESS CORRELATE WITH ALPHA AND THETA 

OSCILLATIONS

Thomas Ferguson, Chad Williams, Francisco Colino, Bruce Wright, Olav E. 
Krigolson

University of Victoria

Descriptors: Stress, EEG
Both chronic and acute stress have been shown to affect different aspects of 

brain function, including learning, memory, and decision- making. While the un-
derstanding of the mechanisms and consequences of these effects continues to be 
refined, a promising avenue of investigation is through the use of electroenceph-
alography (EEG), given its non- invasive nature and low- cost compared to other 
physiological methods. In fact, the goal of the present research was to determine 
if any differences in chronic (as assessed by the Trier Inventory for Chronic Stress 
– TICS) or acute stress levels (as assessed by the State portion of the State- Trait 
Anxiety Inventory -  STAI) are associated with differences in neural states as mea-
sured through EEG. This was accomplished by allowing participants to learn a 
medical decision- making task (in which participants diagnosed liver and biliary 
diseases through reinforcement learning) and seeing if differences in alpha and 
theta oscillations correlated with differences in stress levels across the two ques-
tionnaires. We found that attentional control abilities (indicated by alpha levels) 
were related to higher social and occupational stress demands on the TICS and 
greater acute stress levels on the STAI, while cognitive control abilities (indicated 
by theta levels) were related to occupational stress demands on the TICS. This 
result provides insight into how stress may affect decision making and learning 
systems, by modulating cognitive control and attentional processes.
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FRONTO- PARIETAL OSCILLATIONS REFLECT DISTINCT 
PROACTIVE AND REACTIVE COGNITIVE CONTROL 

MECHANISMS IN THE HUMAN BRAIN

José García Alanis, Malte Gueth, Martin Peper
Philipps- Universität Marburg

Descriptors: Cognitive Control, Event-related Potentials, Adaptive Behaviour
The exertion of cognitive control is not a unitary ability. Rather, proactive 

recruitment of cognitive control depends on a set of executive functions that 
allow us to anticipate behavioural demands and prepare prior to the onset of goal- 
relevant events. Conversely, reactive control mechanisms help us resolve conflicts 
and interference when action plans are not optimal. Here, we examined how brain 
activity patterns relate to a dynamic implementation of proactive and reactive con-
trol mechanisms and how these patterns predict subsequent behavioural adaption, 
for instance, when expectations are violated. For this purpose, event- related po-
tentials (ERP) and time- frequency analysis of the scalp- recorded electroenceph-
alogram were analysed. 30 participants performed a Continuous Performance 
Task (CPT), which required them to establish stable proactive control based on 
the predictive value of cues. Conversely, reactive control had to be implemented 
when cue predictions were violated. Results indicate that participants’ reliance on 
proactive control increased with time on task. Exertion of proactive control was 
primarily associated with early selection ERPs (e.g., P2, P3) and anticipation- 
related time- frequency modulations (e.g., pre- stimulus alpha). However, a stron-
ger reliance on proactive control was also associated with increased behavioural 
interference and decreased performance when cue predictions were violated. We 
discuss how these activity patterns might relate to a weighting of proactive and 
reactive ‘modes of action’ during trial- by- trial behavioural adaption.

Poster 4- 016

REVEALING COGNITIVE CONTROL PROCESSES IN NORMAL 
IMPULSIVITY BY ELECTROMYOGRAPHIC RECORDINGS

Fanny Grisetto, Yvonne Delevoye-Turrell, Clémence Roger
Université de Lille

Descriptors: Cognitive Control, Impulsivity, Electromyography (EMG)
Cognitive control (CC) is a necessary set of executive functions for the ability 

to adapt our goal- directed behaviors. Studied in conflictual tasks, CC processes 
are classically investigated by behavioral measures (e.g. reaction times and error 
rates). However, Eriksen et al. (1985) discovered, thanks to electromyography 
(EMG), small incorrect muscular activations followed by the response in 20% of 
the correct trials. These partial errors, often ignored, uncover efficient reactive 
control processes (e.g. detection, inhibition and correction). In this study, 35 par-
ticipants performed a Simon task (Simon, 1990) during which EMG was recorded 
in order to precise the influence of impulsive personalities and behaviors, assessed 
by BIS- 11 (Patton et al., 1995) and BPAQ (Buss & Perry, 1992), on CC processes 
efficiency. EMG analysis shows a greater number of partial errors particularly 
in compatible trials, in high- impulsive participants compared to low- impulsive 
participants, even though error rates do not differ. It seems that high- impulsive 
participants are more likely to engage incorrect activations but are efficient to cor-
rect them. Indeed, correction capacities seem only associated to aggressiveness. 
Instead of a consequence of inhibitory deficits, impulsivity seems to be character-
ized by a tendency to respond prematurely. This tendency, only when associated 
with control deficits, may cause pathological impulsive behaviors such as aggres-
siveness. Further studies are needed to understand which deficits (e.g. detection, 
inhibition, correction) explain those behaviors.

Poster 4- 017

A DIRECT COMPARISON OF ATTENTION AND INHIBITORY 
NEUROPHYSIOLOGICAL RESPONSES TO HIGH-  AND LOW- 

CALORIE FOOD CUES

Emma Hedges, Kaylie Carbine, Erin Modersitzki, Ariana Hedges-Muncy, James 
LeCheminant, Michael Larson

Brigham Young University

Descriptors: Event-related-Potentials, Food, Attention
Attention and inhibitory control (the ability to withhold a dominant response) 

to food may be important for regulating food intake and consequently overall 
health. We aimed to directly compare attention and inhibitory neurophysiologi-
cal responses to food cues via the LPP (reflecting motivational attention) and N2 
(reflecting inhibitory control) event- related potentials (ERPs). We hypothesized 
both ERPs would show a larger amplitude to high-  compared to low- calorie foods 
and that there would be a larger inhibitory than attention response to high- calorie 
foods. One- hundred and thirteen participants completed two go/no- go tasks (one 
inhibiting to high-  and one inhibiting to low- calorie foods) and a passive viewing 
task with neutral, high- calorie, and low- calorie cues. A 2- trial (go, no- go) by 2- 
task (high, low) ANOVA showed N2 amplitude was larger when inhibiting to 
high-  compared to low- calorie cues (p<.001), suggesting high- calorie foods ne-
cessitate increased recruitment of inhibitory control. A 3- trial (high, low, neutral) 
ANOVA showed LPP amplitude was smaller to low-  compared to high- calorie 
and neutral cues (ps<.001), suggesting individuals are less motivationally drawn 
to low- calorie foods. A 2- food by 2- ERP ANOVA on standardized ERP values 
showed overall there was a larger cognitive response to high-  compared to low- 
calorie cues (p<.001). Regardless of cognitive modality, high-  compared to low- 
calorie foods elicited greater cognitive processing. Future research should test if 
attentional or inhibitory responses to high- calorie foods more accurately predict 
food intake.

Poster 4- 018

THE REWARD POSITIVITY REFLECTS A SPATIO- 
TEMPORALLY EVOLVING PROCESSES

Trevor Jackson, James Cavanagh
University of New Mexico

Descriptors: Reward Positivity, Cognitive Control
The reward positivity (RewP) is a feedback- related ERP component elicited 

in response to reward, however very little is known about the neural computations 
underlying this brain response. The current study further investigated the RewP 
by utilizing a modified version of the Multi- Source Interference Task with unpre-
dicted rewards. In this task, 105 participants were shown three numbers on one of 
four shapes, and were asked to respond to the unique number. Rewards were given 
(+1 on the shape, combined with a tone) or not (nothing on the shape, no tone) at 
a reward rate of 60% per shape, regardless of response. As expected, we found a 
significant RewP between 250- 400 ms in response to reward feedback, maximal 
around central- midline sites (All p < 0.001). When investigated utilizing 50 ms 
time windows, however, the RewP emerged at central- midline sites and migrated 
posteriorly as time continued. Activity in the earliest time window (250 – 300 
ms.) was significantly correlated with the Behavioral Inhibition Scale (r = 0.228, 
p = 0.020) NEO Neuroticism (r = 0.1941, p = 0.0495), suggesting sensitivity to a 
common latent construct of anxiety. This spatio- temporal migration was corrob-
orated by sLORETA analyses, which revealed that perigenual cingulate activity 
peaked in earlier time windows whereas posterior cingulate cortex activity peaked 
in later time windows. Taken together, these findings suggest that the RewP is 
comprised of a multitude of processes that emerge over time, and these processes 
may reflect the influence of different psychological constructs.
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THE PROCESSING OF EYE GAZE ORIENTATION IS HIGHLY 
AUTOMATIC: EVIDENCE FROM VISUAL MISMATCH 

NEGATIVITY

Fanglin Ji1, Hailing Wang2, Shimin Fu3

1Tsinghua University, 2Shandong Normal University, 3Guangzhou University

Descriptors: Eye Gaze Orientation, Visual Mismatch Negativity, Attention
The processing of gaze orientation (direct or averted) is crucial for survival 

and communication. However, the automatic processing of gaze is still unclear. In 
this study, visual mismatch negativity (vMMN) was used to explore this issue. In 
Experiment 1, individual eyes, eyes with face context and mosaic simulated eye 
images were presented in an oddball sequence. Subjects were asked to detect size 
changes of the fixation in the center of the screen and ignore the images in the 
background. In Experiment 2, the high- load task was used, with detecting both 
size and color changes of the fixation. Results showed that: (1) Directed gaze 
elicited vMMN in P2 component,whereas averted gaze elicited vMMN in P1 and 
N170 component. During 250- 400 ms, vMMN responded to averted gaze is larger 
than directed gaze, indicating that the responses to averted gaze are earlier and 
more automatic. (2) Mosaic simulated eye images did not elicited vMMN either 
in direct or averted gaze condition, suggesting that the automatic processing of 
eye gaze orientation is not caused by simple physical movements. (3) Both indi-
vidual eyes and eyes with face context elicited vMMN either in direct or averted 
gaze condition, suggesting that the automatic processing of eye gaze orientation 
does not depend on the face context. (4) In high- load condition, averted gaze 
can still elicited vMMN, suggesting that the averted gaze is highly automatic. 
Therefore, the eye gaze orientation, especially averted gaze, is automatic, specific 
and independent.

Funding: National Natural Science Foundation of China (31371142) and 
Ministry of Education Tsinghua University’s Independent Research Plan 
(2011Z02177)
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THE RELATIONSHIP BETWEEN ENCODING AND HOSTILE 
ATTRIBUTION BIAS: AN N400 ERP STUDY

Wan Seo Kim, Jean Gagnon, Pierre Jolicoeur
University of Montreal

Descriptors: Hostile Attribution Bias, Encoding, N400
Hostile attribution bias (HAB) refers to the tendency to interpret the ambig-

uous behavior of others as having hostile intent. This study investigates the elec-
trical neural activity (EEG) underlying the HAB in temporarily aggressive (TA) 
and non- aggressive (TNA) subjects and its relationship with the encoding pro-
cess which occurs prior to the attribution process in social information processing 
model. Participants were asked to classify spontaneously social scenarios describ-
ing two types of behaviors (ambiguous- negative and - positive) as either positive 
or negative. In our study, this classification was used to measure the encoding pro-
cess. Following classification, the actual intent behind the behavior was presented 
one word at a time, ending with a target word that was either hostile or non- hostile. 
As anticipated, TA subjects classified both ambiguous- negative and ambiguous- 
positive scenarios more frequently negative than TNA subjects, whereas TNA sub-
jects classified ambiguous- negative scenarios more frequently positive than TA 
subjects. These different encoding patterns resulted in an N400 when non- hostile 
intents were revealed in ambiguous- negative behavior scenarios for TA subjects 
and when hostile intents were revealed in ambiguous- positive behavior scenarios 
for TNA subjects. These findings suggest that there is a first encoding bias in ag-
gressive individuals which explains the subsequent hostile attribution bias.

Poster 4- 021

PROACTIVE CONTROL, EMOTIONAL DISTRACTION, AND 
TRAIT ANXIETY: AN ERP STUDY

Fabienne McEleney, Aminda O’Hare
University of Massachusetts, Dartmouth

Descriptors: Cognitive Control, EEG, Trait Anxiety
This study explores emotion and cognition interactions during a cued emo-

tional conflict task, and the influence of anxiety on those interactions. Providing 
informative cues can allow participants to engage proactive control and prepare 
for conflict stimuli. This study examines the impact of emotional distraction 
on preparing for conflict. Participants (n = 48) were shown cues, followed by 
negative, neutral or no images, followed by a flanker stimulus while EEG was 
recorded. Informative cues indicated if the following flanker stimulus was con-
gruent or incongruent. Results showed that on no image trials reaction time (RT) 
was facilitated by informative cues compared to uninformative cues (p =.005), 
and informative cues produced a greater N2 response than uninformative cues (p 
< .001). On trials with an image, facilitation of RT by informative cues was no 
longer present. Both of these findings indicate the presence of proactive control in 
the absence of distraction. Incongruent flankers that followed the presentation of 
negative images produced greater P3 responses than incongruent flankers follow-
ing no or neutral images (p’s < .05) if the trial had uninformative cues. This indi-
cates that reactive control had to be engaged following negative images. Positive 
correlations between anxiety and RT on image trials (p’s < .05) and a statistical 
trend for a positive correlation between anxiety and P3 amplitude on congruent 
trials were also found (p = .07). These findings suggest that increases in anxiety 
may increase the need for proactive control following distraction by images.

Poster 4- 022

PRE- ACTIVATING THE NE/ERN AND PE -  EVIDENCE FOR ONE 
COMMON SYSTEM OF ERROR MONITORING AND ACTION 

EFFECT MONITORING

Robert Steinhauser1, Robert Wirth2, Wilfried Kunde2, Markus Janczyk3, Marco 
Steinhauser1

1Catholic University of Eichstätt- Ingolstadt, 2Julius Maximilians University of 
Würzburg, 3Eberhard Karls University Tübingen

Descriptors: EEG, Error Monitoring, Action Effect Monitoring
The human brain relies on a complex system of monitoring processes that 

constantly check for deviations between current behavior and intended goals. So 
far, different lines of research have focused on different types of monitoring. On 
the one hand, research on error monitoring addresses the question of how the 
brain is able to detect errors and adjust behavior in a way that prevents subsequent 
errors. On the other hand, research on action effect monitoring focusses on how 
deviations to predicted sensory consequences of behavior are processed. In this 
EEG study, we investigate the relationship between these two types of monitor-
ing by examining how action effect monitoring in one task generalizes to error 
monitoring in a subsequent task. In a task- switching paradigm, participants first 
worked on a free- choice task that produced expected or unexpected action effects. 
We found that unexpected action effects in this prime task affected neural cor-
relates of error monitoring, the Ne/ERN and the Pe, in a subsequent color flanker 
task. Our results suggest that error monitoring and action effect monitoring are 
part of one common generic monitoring system that is related to novelty detection 
or affective processing. When this system is pre- activated by an unexpected action 
effect, sensitivity of error detection is increased in the subsequent task.

Funding: This work was supported by grants within the Priority Program, SPP 
1772 from the German Research Foundation (Deutsche Forschungsgemeinschaft, 
DFG), RS by grant no STE 1708/4- 1, RW by grant no KU 1964/11- 1, and RS and 
RW together by an additional Research Excellence Grant no KI 1388/7- 1. MJ is 
further supported by the Institutional Strategy of the University of Tübingen 
(ZUK63).
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COGNITIVE CONTROL AND ATTENTION: NEUROCOGNITIVE 
MECHANISMS OF SYSTEM 1 AND SYSTEM 2 THINKING

Chad Williams, Mitchel Kappen, Cameron Hassall, Bruce Wright, Olav E. 
Krigolson

University of Victoria

Descriptors: Theta, Alpha, System 1 and System 2
Without a doubt, we have all experienced times in which our minds oper-

ate automatically, and other instances in which we must put forth considerable 
effort in order to prosper within our environment. These two modes of thinking 
are broadly classified as System 1 and System 2, respectively. Seminal work by 
Kahneman and colleagues (1968) manipulated these by having participants re-
tain four digits in one condition (add- zero condition, System 1) and add one to 
each of the four digits in another condition (add- one condition, System 2). They 
concluded that increased pupil size in the difficult condition was analogous to in-
creased processing load. Although at the time pupillometry was the leading tech-
nology, advances in neuroimaging have opened the way to more direct measures 
of brain activity and underlying cognitive mechanisms. Here, we sought to repli-
cate these findings and incorporate electroencephalographic measures to explore 
the underlying mechanisms that drive System 1 and System 2 thinking. Indeed, 
we confirmed the results of Kahneman and colleagues (1968) in that pupil dilation 
was larger for the add- one condition in comparison to the add- zero condition. 
Furthermore, we found frontal theta – a frequency component theorized to reflect 
cognitive control – to be enlarged and parietal alpha – a frequency component 
inversely associated with attentional mechanisms – to be reduced in the add- one 
condition relative to the add- zero condition. These findings indicate that cognitive 
control and attention are two core neurocognitive mechanisms underlying System 
1 and System 2.

Funding: Natural Sciences and Engineering Research Council of Canada.
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TOP- DOWN PROCESSING IS NOT ALWAYS UNIVERSAL: 
NEURAL CORRELATES OF FEEDBACK CONGRUENCY 

MODULATES THE REWARD POSITIVITY

Taryn Berman, Angela Howse, Chad Williams, Olav E. Krigolson
University of Victoria

Descriptors: Event-related Potential, Feedback Congruency, Top-down 
Processing

Our efforts to process stimuli are impacted by a range of factors: previous 
work showed that cognitive load reduced the amplitude of the reward positivity 
(Krigolson et al., 2014), a component of the human event- related brain potential 
(ERP) that indexes reward processing. Here, we examine the impact of feedback 
congruency – the conflict between the feedback stimuli and their implicit mean-
ing. Subjects performed a computerized task where they selected one of two col-
ored boxes in order to win most often, while electroencephalographic data was 
recorded. In a key manipulation, participants received congruent feedback – the 
implicit and explicit meaning of the stimuli aligned – on half of the experimental 
trials, and incongruent feedback (i.e. a checkmark that indicated a loss) on all 
other trials. Analysis of the ERP data revealed that the reward positivity in the 
congruent condition had timing and scalp topography in accordance with previous 
literature. Intriguingly, we found that the reward positivity had a reduced ampli-
tude in the incongruent condition, attributed to a top- down bias modulating com-
ponent amplitude. After separating the group based on negative versus positive 
reward positivity on incongruent trials, we found that many people perceived the 
correct response as an error. This suggests that some participants were not using 
top- down processing to integrate task instructions. These findings demonstrate 
that stimulus conflict and uncertainty have an observable effect on the reward pos-
itivity, and that the neural learning system may be modulated by top- down biases.

Funding: NSERC.
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FRONTAL MIDLINE THETA PREDICTS DIAGNOSIS STYLE IN A 
MEDICAL SIMILARITY JUDGEMENT TASK

Cameron Hassall, Mikaela Chia, Bruce Wright, Olav E. Krigolson
University of Victoria

Descriptors: Medical Decision-making, Similarity Judgement Task, Frontal 
Midline Theta

Diabetic retinopathy is one of the leading causes of blindness worldwide. It 
is currently diagnosed via the examination of retinal photographs, a difficult and 
error- prone process. Here we sought to (a) improve medical education regarding 
the training of retinopathy diagnosis, and (b) enhance our understanding of the 
neural correlates of perceptual decision making. We recorded electroencepha-
lography while undergraduate volunteers completed a similarity judgement task. 
Participants were asked to select which of ten randomly- chosen reference retinas 
most closely resembled a centrally- presented query retina. Feedback was given 
following each choice to indicate whether the chosen retina matched the query 
retina in terms of disease severity. Each “diagnosis” continued until a matching 
retina was chosen. Consistent with previous decision- making literature, we were 
able to characterize two decision types. Automatic Type 1 (or System 1) decisions 
were fast and occurred earlier in a diagnosis attempt. Deliberative Type 2 (or 
System 2) decisions were slow and occurred later in a diagnosis attempt, i.e. after 
several incorrect guesses. Importantly, we observed enhanced frontal midline 
theta, a neural indicator of enhanced cognitive control, during Type 2 decisions 
relative to Type 1 decisions. Interestingly, less frontal midline theta was observed 
if ideal reference images were used instead of random reference images, suggest-
ing the possibility of manipulating which mode of decision making is engaged 
during medical diagnosis.

Funding: University of Victoria NeuroEducation Network.
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THE INFLUENCE OF INSTRUCTIONS ABOUT FEEDBACK 
RELIABILITY ON VISUAL ATTENTION TO OUTCOME 

FEEDBACK

Franz Wurm, Benjamin Ernst, Marco Steinhauser
Catholic University of Eichstätt- Ingolstadt

Descriptors: EEG, Feedback Processing, Visual Attention
In the present study, we used event- related potentials to investigate neural 

markers of visual attention to outcome feedback. As recent studies have shown, 
processing of outcome feedback can be affected by instructions about the reliabil-
ity of feedback, that is, the probability that feedback contains valid information 
about a correct decision. The goal of the present study was to investigate if this 
top- down modulation on feedback processing is exerted by a modulation of vi-
sual attention to feedback stimuli. Participants worked on a probabilistic learning 
task and utilized outcome feedback to maximize reward. Feedback was a color 
singleton in an array of distractors, presented in the left or right visual hemifield. 
Prior to each block, participants were instructed that the reliability of feedback for 
predicting future outcomes was either high or low. In line with previous studies 
we found that these instructions modulated neural markers of feedback process-
ing (FRN and feedback- locked P3). Crucially, the SPCN, a contralateral occipital 
negativity indicating visual selection of the lateralized feedback, was increased 
when feedback reliability was instructed to be high. This suggests that both mech-
anisms of visual selection and feedback processing are influenced by instructional 
knowledge via top- down modulations.

Funding: DFG Project: STE 1708/3- 1.
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QUANTITATIVE EEG RHYTHM DURING EMOTIONAL 
REGULATION AND COGNITIVE REAPPRAISAL

Marc Lavoie1, Alexandre Dumais1, Julien Hernout2, Stéphane Potvin1

1University of Montreal, 2Universite des Sciences et Technologie de Lille

Descriptors: Emotional Regulation, EEG, Cognitive Control
Emotional regulation is defined as a set of processes responsible for the con-

trol, evaluation and adjustment of emotional reactions to achieve a specific goal. 
It helps to make flexible responses, thus facilitating social interactions or certain 
cognitive tasks. Earlier results were mainly derived from studies in functional 
magnetic resonance imaging, but the literature on cognitive psychophysiological 
interactions is still scarce. Our main objective was to study changes in the frontal 
theta cerebral rhythm during the cognitive re- evaluation of aversive stimuli. Our 
hypothesis was that cognitive re- evaluation would be associated with increased 
activity in the prefrontal cortex (PFC) theta band during emotional regulation de-
crease. The EEG was recorded with 64 electrodes during a task of regulation in 15 
participants without psychiatric of neurological disorders. The topography of the 
theta rhythm was compared between maintain, decrease and increase regulation, 
during pictures presentation. A continuous wavelet was used for time- frequency 
analyses, using a Morlet wavelet in 20 log steps. Results revealed that the theta 
activity recorded in FCz was always higher in the emotional decrease condition 
than in the emotional maintenance condition, for the entire control period (1- 8 
seconds) as well as for the 1- 3 second sub- segments, 3- 5 seconds and 5- 7 seconds. 
This finding support that the structures involved in emotional responses are mod-
ulated by PFC structures, also participating in the control of other processes such 
as attention or memory, through ventromedial and median PFC.

Funding: Neurobiology and Cognition axis of the Institut Universitaire en Santé 
Mentale de Montreal Research Center.
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THE EFFECTS OF COLORING MANDALAS ON EEG 
ASYMMETRY

Sherona Garrett-Ruffin
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Descriptors: Coloring Mandalas, EEG Asymmetry, B-alert EEG System
In response to growing levels of self- reported stress, numerous mind- body 

techniques, such as coloring mandalas are gaining in popularity (Gallant, 2016). 
The use of coloring to reduce stress comes from the art therapy tradition, specifi-
cally drawing and coloring mandalas, an art form that involves creating repetitive 
figures within a circle (Curry & Kasser, 2005).  Using the b- alert electroenceph-
alography (EEG) acquisition unit, we explored differences self- reported mood 
and EEG asymmetry while participants engaged in one of two experimental con-
ditions: coloring a pre- drawn mandala for twenty minutes or creating free form 
drawings for twenty minutes. Given that both tasks involved creation of visual 
imagery, we expected no differences in EEG asymmetry but we did predict a dif-
ference is self- reported mood. Contrary to our predictions, there was greater left 
hemispheric activity while participants colored the pre- drawn mandala. There, 
however was no EEG asymmetry differences post- task or self- reported mood dif-
ferences. Due to muscle artifacts, it is difficult to measure EEG while participants 
engage in tasks such as these that require movement. In our poster session, we 
will also discuss how we used the b alert automatic artifact rejection procedures to 
measure EEG while participants engaged in the tasks.
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EMOTIONAL ROLLERCOASTER: DEPRESSION AND EMOTION 
REGULATION -  AN EEG STUDY

Elisa Berdica, Antje Gerdes, Laura-Ashley Fraunfelter, Georg Alpers
University of Mannheim

Descriptors: Emotion Regulation, EEG, Depression
In the context of depression, emotion regulation plays a special role in the 

processing of negative and probably also of positive stimuli. The aim of the pres-
ent study is to investigate whether the efficiency of emotion regulation is affected 
by the extent of depression scores. In an EEG experiment, 23 female students 
viewed negative and positive pictures with the instruction to increase, decrease, 
or not to alter the emotional reactions. Depression scores were assessed with 
the self- rating depression scale (SDS). Overall, participants showed successful 
emotion regulation strategies. Positive pictures were rated as more positive and 
negative pictures as more negative in the increase condition compared to the de-
crease and the control condition. Similarly, arousal ratings varied as a function of 
regulation strategy, in the increase condition positive and negative pictures were 
rated as more arousing. Higher levels of depression were associated with lower 
valence ratings of positive pictures while increasing the emotional regulation. In 
addition, neural correlates of emotion processing were also modulated by emotion 
regulation. Importantly, during the increase condition, the late positive potential 
(LPP) to positive pictures was significantly enhanced compared to the decrease 
and the control condition. In sum, successful emotion regulation of positive and 
negative pictures is reflected in self- rated as well as in neuronal correlates of emo-
tion processing. Most interestingly, depression seems to specifically impair the 
ability to enhance positive emotions.
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RESPIRATORY SINUS ARRHYTHMIA AND AFFECT 
REGULATION AMONG FORMERLY DEPRESSED INDIVIDUALS

Colin Bosma, Emily Haigh
University of Maine

Descriptors: Parasympathetic Activity, Emotion Regulation, Depression
The relationship between parasympathetic nervous system activity and emo-

tion regulation is thought to impact self- regulatory deficits that characterize mood 
disorders, such as depression (Blysma et al., 2007; Rottenberg & Gotlib, 2004). 
Indeed, preliminary research suggests that the effectiveness of emotion regulation 
strategies in response to negative affect may depend upon contextually appropri-
ate parasympathetic reactivity to, and recovery from, sad mood among a sample 
of healthy adults (Stange et al., 2017). Research is needed to understand the effect 
of physiological and cognitive regulatory capacities on negative affect in formerly 
depressed populations. The present study (N = 52 adults) examined whether 
change in respiratory sinus arrhythmia (RSA), from mood induction to recovery 
and trait emotion regulation (cognitive reappraisal, suppression, rumination), pre-
dicted negative affect (Positive and Negative Affect Schedule- X; Watson & Clark, 
1994) following a sad mood induction. Data collection is ongoing; however, pre-
liminary analyses (n = 37 healthy controls; n = 15 formerly depressed) revealed 
that higher levels of trait cognitive reappraisal predicted better attenuation of 
negative affect during the recovery period (b = 0.09, p = .03). Less physiological 
flexibility (i.e., decreased RSA augmentation) was associated with marginally 
worse attenuation of negative affect during recovery (b = 0.77, p = .06). Contrary 
to predictions, there were no significant differences between formerly depressed 
and healthy controls.

Poster 4- 032

PSYCHOPHYSIOLOGICAL CORRELATES OF EMPATHY

Christian Deuter, Jan Nowacki, Katja Wingenfeld, Christian Otte
Charité Universitätsmedizin

Descriptors: Empathy, Skin Conductance Response, Startle
The capacity to represent the emotional and mental states of others is re-

ferred to by the concept of empathy. Empathy further differentiates into an emo-
tional and a cognitive subcomponent, which in turn is known to require a tacit 
perspective- taking process. However, whether the empathizer by himself needs 
to enter an affective state as a necessary precondition for emotional empathy re-
mains a matter of debate. If empathy would require a vicarious emotional reac-
tion, specific physiological markers of affective responding should be detectable 
in the empathizing person. In the present study, we investigated the relationship 
between subjective ratings of empathy, on the one hand, and heart rate and skin 
conductance responses (SCR), affective startle modulation and heart rate variabil-
ity on the other. For self- reported empathy and provision of stimuli for physio-
logical assessment, we employed the established Multifaceted Empathy Test. We 
found a negative relationship between SCR and self- reported emotional empathy: 
higher SCR to emotional stimuli predicted lower empathy ratings. We conclude 
that physiological arousal is not necessary and might even diminish empathy for 
others.
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SERVING UP SELF- FORGIVENESS: RESPIRATORY AND 
FRONTALIS EMG PATTERNS

Kyle Eaton, Thomas Ferrari
Oakland University William Beaumont School of Medicine

Descriptors: Forgiveness, Sighs, Frowns
We are interested in the physiological correlates of self- forgiveness (SF). In 

our prior study, we showed that ratings of SF increase significantly after listening 
to an Internal Family Systems- based audio. We also showed that while HR did 
not vary during the session, heart rate variability (HRV- SDRR) was significantly 
different from baseline during a guided relaxation (p = .011) as well as the SF 
portion (p = 0.02). A similar pattern was observed for HRV total power and the 
LF/HF ratio, but not the VLF or LF bands. Here, we report on the analysis of pat-
terns from a piezoelectric respiratory belt and EMG data from the lateral frontalis 
region while listening to the same SF audio. There were significant correlations 
between the degree of SF and some aspects of the respiration patterns and EMG 
activity. For example, a significant decrease in respiration rate (BPM) occurred 
during guided relaxation (p = .001) and was correlated with SF (R = 0.56, p = 
0.03). BPM variability, inspiration t, and expiration t were also significantly dif-
ferent during the guided relaxation. There were also notable differences in sigh 
frequency, with some significant correlations to SF measures. In addition, EMG 
‘frown’ activity as measured at the lateral frontalis region suggests increased 
cognitive attention and emotional engagement while processing SF. Taken col-
lectively, the ECG, EMG, and respiratory measures indicate development of a 
strong parasympathetic tone during the SF process, consonant with a relief from 
self- recrimination.

Poster 4- 034

NONCONSCIOUS EMOTIONS: RELATION OF BEHAVIOURAL 
NONVERBAL REACTIONS AND ERP WAVEFORM INDICATORS 

IN AN EMOTION PRIMING PARADIGM

Isabel Fonseca, Miguel Baião, Sílvia Ouakinin
University of Lisbon

Descriptors: Nonconscious Emotions, Event-related Potentials, Behavioural 
Responses

Behavioural and electrophysiological indicators of nonconscious emotions 
were studied in a backward and forward priming paradigm with distinct valence 
(positive, negative, and neutral IAPS stimuli masked by three visual abstract stim-
uli, the masks equivalent in complexity, colour, luminance and esthetical qualities 
but each one was specific for each condition). Behavioural responses (approach- 
liking and avoidance- disliking reactions) and ERPs waveforms (elicited, re-
spectively, by each one of the emotion priming conditions with averaging and 
regression to the baseline mean – Biosemi 64 EEG channels system). Elsewhere 
we found that the ERP waveforms were significantly different in the three con-
ditions in time windows beginning at 100 ms of stimuli latency. Now, we report 
the results of an exploratory analysis (two sided Pearson correlation coefficient) 
correlating behavioural reactions (the frequency of liking and disliking reactions 
to the masks associated with each one of the subliminal priming conditions) and 
ERP amplitude data in the time windows where occurred significant differences 
between the waveforms recorded in each condition, respectively. We found that 
liking responses toward positive subliminal priming were positively correlated to 
ERP amplitudes values of the three priming conditions (seemingly an effect of 
activation towards stimulation) in 150 ms latency. An effect of valence of sublim-
inal priming was observed later, liking responses toward negative priming were 
significantly correlated with ERP amplitude elicited by the negative condition in 
300 ms latency.
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ELECTROCORTICAL PROCESSING OF NEGATIVE AND 
NEUTRAL PICTURES PREVIOUSLY PRESENTED UNDER 

WORKING MEMORY LOAD AND MODULATION BY TRAIT 
ANXIETY

T. Bryan Jackson, Annmarie MacNamara
Texas A&M University

Descriptors: Trait Anxiety, Late Positive Potential, Working Memory Load
Working memory load reduces the late positive potential (LPP) elicited by 

task- irrelevant negative and neutral pictures, yet this effect is attenuated for par-
ticipants with increased anxiety, suggesting less flexible processing/increased 
distractibility. To date, no work has examined whether these effects persist across 
time. Here, 73 participants viewed negative and neutral pictures that were novel 
or had previously been presented under high-  or low- load. Across participants, 
negative pictures previously presented under low- load were rated as less arous-
ing, F(2,142)=5.29, p=.006, compared to pictures previously presented under 
high- load, t(71)=3.21, p=.002 and novel pictures, t(71)=2.56, p=.01. In addi-
tion, the LPP was smaller for previously presented compared to novel pictures, 
F(2,142)=9.73, p<.001; novel>high- load:  t(72)=4.12, p<.001; novel>low- load: 
t(72) = 3.63, p=.001. When trait anxiety was added to the model, results revealed 
an interaction between anxiety x WM load x picture type, F(2,142)=5.88, p=.004. 
For negative pictures only, greater anxiety was associated with a reduced effect 
of working memory load on the LPP: high-  versus low- load, r(73)=- .247, p=.04; 
novel versus low- load, r(73)= - .303, p=.009. That is, whereas participants low 
in anxiety showed smaller LPPs to negative pictures previously presented under 
low- load, this effect was diminished for participants with greater anxiety. Results 
suggest that fewer cognitive demands during initial picture processing may fa-
cilitate increased habituation of the LPP, but only for participants low in anxiety.

Funding: AM is supported by National Institute of Mental Health grant, K23 
MH105553.
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REWARD POSITIVITY COMPONENT AS AN OVERALL 
WELLNESS INDICATOR

Stephen Luehr, Chad Williams, Francisco Colino, Olav E. Krigolson
University of Victoria

Descriptors: Wellbeing, EEG, Reward Positivity
Wellness is a growing concern in the modern world. While much effort has 

been put into measuring and improving wellness in various populations, the devel-
opment of a reliable and impartial psychophysiological measurement of wellness 
is lacking. Here we sought to investigate the potential of the Reward Positivity 
event- related brain potential (ERP) component as a correlate to one’s wellness. In 
the current study, participants completed the Perceived Wellness Survey as well as 
a reward learning task while electroencephalographic data were being recorded. 
Participants were tasked with learning which of two coloured squares was more 
rewarding. We determined that there was a relationship between overall wellness 
and reward processing systems that are involved in learning. Specifically, there 
was a positive correlation in which participants who scored higher on the wellness 
survey also presented a larger amplitude Reward Positivity component. Our find-
ings indicate that the reward positivity may be an indicator of overall wellness. 
This implicates that wellness may be measured across many populations using a 
simple psychophysiological measure, allowing for more ways to assess and im-
prove wellness globally.

Funding: NSERC.
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PUPILLARY RESPONSES TO AFFECTIVE STIMULI: A META- 
ANALYTIC REVIEW

Cassandra Gordon, Timothy Murphy, Danielle Molnar, Ayda Tekok-Kilic
Brock University

Descriptors: Pupillary Response, Emotion, Meta Anaysis
The motivational/evolutionary hypothesis of emotion processing suggests a 

greater physiological response to negative emotional stimuli compared to positive 
stimuli; however, studies examining autonomic arousal using pupillary reaction to 
emotional stimuli have revealed mixed findings. To further study the effect of neg-
ative and positive emotions on pupillary response we conducted a meta- analysis 
by reviewing previous investigations examining pupillary reactions to emotional 
stimuli. We conducted a literature search from 2000 to 2017, using Medline/Pub 
Med and PSYC INFO online databases, yielding 2664 unique citations; 26 studies 
met the inclusion criteria and were included in the final analyses. Random- effects 
models were used to compute pooled effects of positive and negative emotional 
stimuli, as well as valence of stimuli on pupil dilation. The findings indicated 
significant effects of both negative and positive emotion on pupil dilation (r = 
- .32, p<.001 and r = .19, p=.05 respectively). When positive and negative va-
lences were compared, across studies negative emotional stimuli elicited greater 
pupil size than positive emotional stimuli (r = .20, p<.001). Studies comprising a 
higher percentage of females reported larger effect sizes. Neither age nor stimulus 
modality were significant moderators of the relationship between emotion and 
pupil dilation. Our findings support motivation/evolutionary models of emotion 
processing.

Funding: CRISS (Council for Research in the Social Sciences), from Brock 
University, Faculty of Social Sciences.
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NO EXPECTATIONS, NO DISAPPOINTMENTS: AN EVENT- 
RELATED POTENTIAL STUDY ON EMOTIONAL EXPECTATION 

IN L2 SENTENC E PROCESSING

Yan-lin Pan, Chia-lin Lee
National Taiwan University

Descriptors: Emotion, Prediction, Second Language Effect
This study investigates emotional responses to L2 input with contextual 

support and asks whether L2 speakers use context to anticipate the emotional 
content of the upcoming word. Event- Related Potentials were recorded from 22 
advanced learners of Taiwan Mandarin (mean age: 28.04 years old, range: 20- 45 
years) while they read sentences ended with plausible or implausible emotional or 
neutral words. Additionally, we manipulated the amount of Emotional Constraint 
(EC) for the sentence final word (strong vs. weak), by summing over valence val-
ues of possible sentence endings weighted by cloze probability. Participants read 
each sentence word by word from a computer screen and judged its plausibility. 
Comparing with prior results of native (L1) speakers reading the same sentences, 
we found that while L1 speakers showed both N400 and LPC plausibility effects, 
L2 learners only elicited N400 plausibility effect. In addition, to emotion (vs. neu-
tral) words, while L1 speakers elicited enhanced P2s in weak EC sentences and 
larger LPCs in both EC levels, L2 learners showed a P2 effect regardless of ECs 
instead. Focusing on plausible sentences only, we found that L1 speakers elicited 
a frontal positivity to emotionally unexpected final words, but L2 learners did 
not elicited such response. Jointly, these results suggest that L2 learners, though 
sensitive to emotional input, rely on less attention- demanding mechanisms to pro-
cess emotion information and do not routinely use context to predict emotional 
features of the upcoming word.

Funding: MOST 106- 2420- H- 002 - 006 - MY2.
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PHYSIOLOGICAL CORRELATES OF EMOTION REGULATION 
DIFFICULTIES IN CHILDREN

Maria Panteli, Georgia Panayiotou, Andry Vrachimi-Souroulla, Androula 
Kepola, Thekla Constantinou

University of Cyprus

Descriptors: Emotion Regulation, Autonomic Reactivity, Children
Emotion regulation (ER) difficulties are a significant predictor of unhealthy 

socio- emotional development. However, it appears a challenge to understand the 
underlying processes that are implicated in this relationship. The current study 
examined whether difficulties in ER in children are associated with disturbances 
in the generation of autonomic responses toward neutral and emotional stimuli. 
Eighty- eight children participated in a picture- viewing task, while skin conduc-
tance responses (SCR) and heart rate (HR) were measured during the presentation 
of neutral, fearful, joyful and sad stimuli. The Difficulties in Emotion Regulation 
Scale (DERS) was used to assess children’s emotion dysregulation. Greater diffi-
culties in ER were negatively correlated with SCR toward neutral and emotional 
stimuli. In contrast, higher scores on DERS were positively linked with subjec-
tive arousal in response to neutral stimuli, indicating decoupling between subjec-
tive and physiological reactions. Lack of emotional clarity was also negatively 
correlated with HR toward aversive stimuli. Overall, children with greater ER 
problems tend to exhibit autonomic hypoarousal toward neutral and emotional 
stimuli and subjective hyperarousal toward neutral stimuli. Thus, children with 
greater ER difficulties show decoupling between the above response systems in 
the form of physiological blunting. Findings are discussed in relation to the un-
derlying pathways through which physiological hyporeactivity and decoupling 
may enhance the risk for the development of mental illnesses in children with 
ER difficulties.

Poster 4- 042

EMOTIONAL CONTEXTS AFFECT INHIBITORY CONTROL IN 
WOMEN WITH BORDERLINE DISORDER

Julieta Ramos-Loyo, Cristina Juárez-García, Rebeca Romo-Vázquez, Hugo 
Vélez-Pérez

University of Guadalajara

Descriptors: Borderline Disorder, Emotion, Inhibition
Women who suffer of Borderline Disorder (BD) experience high emotional 

vulnerability mainly to aversive stimuli and problems in impulse control. They 
have also shown difficulties in the inhibition of prepotent responses and lower 
P3 amplitude than controls. Therefore, the objective of the present study was to 
explore the effects of implicit emotional contexts in inhibitory control in women 
with borderline disorder, both in the temporal course of response inhibition using 
ERP and in functional cortical connectivity estimated through the Partial Directed 
Coherence method. Women with BD and healthy controls performed a Go- NoGo 
response inhibition task under 3 context conditions: with neutral background stim-
uli, and with pleasant and unpleasant background emotional contexts. Although 
no behavioral differences were found, BD showed higher P3NoGo amplitudes 
than controls at the presence of an implicit unpleasant context. In addition, BD 
showed significantly lower functional connectivity (pleasant minus neutral and 
unpleasant minus neutral) between cortical regions during inhibition processing 
with emotional stimuli than controls. These findings suggest that BD show lower 
top-down control over the bottom-up emotional influences mainly to unpleasant 
stimuli and, that their functional relationship between cortical areas to process 
implicit emotional stimuli is reduced.

Poster 4- 043

RELATIONSHIP BETWEEN BRAIN AND HEART RESPONSES IN 
EXOGENOUS ATTENTION TO HUMOR AND INCONGRUENCE: 

PRELIMINARY RESULTS

Elisabeth Ruiz Padial1, Francisco Esteves2, Julian Thayer3, Jose Luis Mata 
Martín4, Gustavo Reyes del paso1

1University of Jaén, 2ISCTE- Instituto Universitário de Lisboa, and Mid Sweden 
University, 3The Ohio State University, 4University of Granada

Descriptors: Humor, Attention, Event-related Potentials
Empirical evidence on attention to positive emotion suggests the existence 

of an early bias, fast and involuntary to pleasant stimuli. Humor gives rise to 
positive emotions and can be understood itself as a positive emotion, however 
it has produced scarce psychophysiological research. In the current study, 24 
university students completed the NEO Five- Factor Inventory (NEO- FFI) and 
the Multidimensional Humor Sense Scale (MSHS). Vagally mediated heart rate 
variability (HRV) was calculated from a 7 minute baseline heart rate recording. 
Electrophysiological indices of automatic attention to four different types of pic-
tures (humor, incongruent no humorous, erotic and neutral) used as distractors 
in a digit categorization task were recorded through a 28 electrode cap. Results 
showed significant positive correlations between: a) latency of the N200 compo-
nent to the incongruent pictures and the dimension of Attitudes to humor (MSHS) 
for 13 sites situated mainly in frontotemporal locations; b) latency of the N200 
to neutral and humor pictures and HRV in 9 and 11 sites, respectively, distributed 
mainly in frontocentral locations; and c) amplitude of the N200 component to 
neutral pictures and the dimension of Conscientiousness (NEO- FFI) at 11 sites 
at frontal, temporal and occipital locations. Our results are in line with previous 
findings on N200 responses toward neutral and positive pictures and highlight the 
importance of considering the role of incongruence as well as some individual 
differences variables to understand the attentional response to humor.

Funding: This work was supported by the grant PSI2017- 83213- P from the 
Ministerio de Economía, Industria y Competitividad of Spain (MINECO).
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THE RELATIONSHIP BETWEEN TEMPERAMENT AND 
PHYSIOLOGICAL REACTIVITY TO EMOTIONAL STIMULI: A 

PUPILLOMETRY STUDY

Carolynn Hare1, Abraham Omorogieva1, Melissa Nichol1, Cassandra Gordon1, 
Mike Cichonski1, Eric Sun2, Timothy Murphy1, Ayda Tekok-Kilic1

1Brock University, 2Western University

Descriptors: Pupillometry, Temperament
Pupillary response has been used as a psychophysiological index of emotional 

processing. We investigated the relationship between pupil dilation and tempera-
ment using a Picture (PT) and a Sentence Task (ST). We expected larger changes 
in pupil diameter during emotionally charged stimuli. We also hypothesized sig-
nificant relationships between pupil dilation and temperament. 31 students (17- 
25 years 7 male) completed this study. Stimuli for the PT were chosen from the 
International Affective Picture System (pleasant, unpleasant and neutral catego-
ries). Sentences for the ST were from the Emotionally Evocative Statement Task 
(Anger, Fear, Happiness, Neutral sentences) Participants passively viewed PT first, 
then ST. Stimulus duration (6 sec) and the ISI (10 sec) were same in both tasks. The 
Adult Temperament Questionnaire- Short Form was administered. Pupil response 
was recorded at 60 Hz with Smart Eye Pro (5.8). In both tasks larger and more 
sustained changes in pupil diameter were obtained to emotionally charged stimuli. 
Significant correlations were observed between pupil dilation evoked by the emo-
tional conditions and the temperamental dispositions (e.g., people scoring high in 
High Intensity / Pleasure also showed higher pupil dilation in engaging unpleas-
ant pictures). In general, these findings highlight how pupillometry can provide a 
physiological measure to compliment self- reports and observational measures of 
temperament thus offering another layer of understanding for the role of biological 
factors such as temperament in emotionally related physiological reactions.

Funding: Brock SSHRC Institutional Grant Council for Research in the Social Sciences.
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HABITUAL EMOTION REGULATION AND ERROR 
SENSITIVITY

Margaret Tobias, Tiffany Ito
University of Colorado, Boulder

Descriptors: Emotion Regulation, ERN, Error Monitoring
Error- monitoring is a vitally important cognitive process for goal pursuit that 

is involved in adjusting cognitive control to match current needs. Though emo-
tion is known to relate to changes in the sensitivity of error- monitoring, the role 
of emotion regulation in this relationship is unclear. The present study utilized 
a large (n=256) pre- existing dataset to conduct a high- powered investigation of 
the relationship between emotion regulation (ER) strategies and error- sensitivity 
during a probabilistic learning task. We used a multilevel modeling approach to 
examine changes in error- sensitivity throughout the course of the task. There 
was no overall relationship between specific ER strategies and error- monitoring, 
as reflected in the error- related negativity (ERN) event- related potential (ERP), 
expressive suppression: b=- 0.53, t(288)=- 1.42, p=.16; cognitive reappraisal: 
b=0.01, t(249)=0.02, p=0.99. However, results from the present analyses suggest 
that ER habits related to how error- monitoring changed over time. Specifically, 
error- monitoring appeared to be sustained across task blocks in high reappraisers, 
b=- 1.00, t(85550)=- 4.25, p<.0001, but habituated for high suppressors across tri-
als within each block, b=0.04, t(82840)=3.38, p=.0007. These results demonstrate 
the importance of examining temporal dynamics, not just overall trait- like effects 
when considering the relationship between dynamic emotional and cognitive pro-
cesses. Future work should attempt to further unpack contributions of both state 
and trait emotion and its regulation to error sensitivity.

Funding: National Institute on Drug Abuse.
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EEG REACTIONS TO EMOTIONAL CONTENT IN MEDIA 
MESSAGES

Sergii Tukaiev, Igor Zyma, Yuri Havrylets, Volodymyr Rizun, Anatoly 
Vasilchenko

National Taras Shevchenko University of Kyiv

Descriptors: EEG, Emotion, Mass Media
The aim of current study was to detect emotion- related EEG features of the 

reactions to Mass Media. 86 healthy volunteers (women and men) aged 17 to 26 
years watched negative TV news (4 plots each 1- 1,5 min long) interrupted by 3 30 
sec- long TV commercials. All participants characterized the TV news as unpleas-
ant and activating, the ads – as rather pleasant and relaxing. The viewing of TV 
news and TV ads increased actualization of attention (depression alpha2 rhythm), 
short- term memory with an emotional component (increase in theta1,2 in the 
central- posterior and right frontal areas only for negative TV news), as well as 
semantic- cognitive and emotional processes (depression alpha3 and exaltation of 
beta1,2 bands). Increasing the number of viewed TV news plots with ads interrup-
tion in spite of their negative emotional content led to the development of intellec-
tual processes of adaptation (no changes in the reactivity of the theta- rhythm and 
activity reduction of cognitive beta1,2 and alpha3 neural networks). Depression of 
alpha1,2- bands (external attentional system) demonstrates the activity of the de-
scending control systems. We revealed the most significant changes in EEG while 
watching TV ads after TV news and the absence of such changes in the functional 
activity of brain under prolonged viewing of TV ads. It was demonstrated the 
inhibitory effect of ads viewing on the activation of cognitive neural networks in 
response to watching TV news despite their negative emotional orientation.

Poster 4- 047

VIOLENT VIDEO GAMES: ALTERED DEFENSIVE REACTIONS 
IN HEAVY PLAYERS

Maria Santos1, Aline Bastos1, Jose Oliveira1, Ivan Figueira1, Mirtes Pereira2, 
Fatima Erthal1, Eliane Volchan1

1Universidade Federal do Rio de Janeiro, 2Universidade Federal Fluminense

Descriptors: Body Sway, Violent Video Games, PTSD Symptoms
Exposure to violent video games is a risk factor for increased violent 

and aggressive behavior. Gun violence is a major trigger for motor defensive 
reactions in humans and post- traumatic stress disorder (PTSD) is its main 
psychiatric sequelae. Recent studies point to links between PTSD symptoms 
and emotional shortfalls in non- clinical trauma- exposed samples. Previously, 
we employed stabilometry to evaluate human emotional defensive reactions. 
The presentation of pictures depicting a man pointing a gun to the observer 
(simulating low escapability) evoked an immobility reaction characterized 
by reduced body sway. This is considered an evolutionary adaptive strategy 
embedding preparatory states for action to be released when appropriate con-
text conditions trigger action shift. Here we compared 48 male participants 
according to use of violent video games: non- players (N=15), moderate players 
(N=21) and heavy players (N=12). Body sway was recorded during exposure to 
pictures depicting a man pointing a gun directed to the participant, and to pic-
tures in which, instead of a gun, a man carried a non- lethal object. Symptoms 
of PTSD were also compared between heavy players and non- players. Non- 
players exhibited reduced body sway, heavy players presented an atypical re-
action with augmented amplitude of body sway, and moderate players showed 
intermediate reactions. Heavy players showed significantly more PTSD symp-
toms than non- players. Results suggest that heavy players present disadvanta-
geous defensive reactions. Also, they seem to present higher vulnerability to 
PTSD symptoms.

Funding: National Council for Scientific and Technological Development 
(CNPq), the Carlos ChagasFilho Foundation of Research Support in Rio de 
Janeiro (FAPERJ) and the Coordination for the Improvement of Higher Education 
Personnel (CAPES).
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BRAIN ELECTROPHYSIOLOGICAL RESPONSES TO NOUNS 
THAT DENOTE EMOTIONS

Xu Xu1, Taomei Guo2, Chunyan Kang2

1Shanghai Jiao Tong University, 2Beijing Normal University

Descriptors: Emotion Concept, Mental Imagery, N400
The ability to recognize and communicate emotions in the self and others 

is essential to our mental health. It is therefore important to understand the 
representation and processing of emotion concepts. This study examined brain 
electrophysiological responses to nouns that denote emotions (e.g., guilt and 
joy) in comparison to nouns that denote abstract (e.g., theme) and concrete 
entities (e.g., teapot) that do not have emotional connotations. Thirty- two 
healthy participants completed a lexical decision task. Behavioral responses 
to emotion nouns were faster and more accurate than to abstract and con-
crete nouns. ERP data showed that emotion nouns were associated with less 
pronounced N400 that peaked earlier relative to abstract and concrete nouns. 
Further, the differences of N400 amplitude between emotion and concrete 
nouns emerged earlier with a broad distribution, whereas the differences 
between emotion and abstract nouns appeared later with a fronto- central 
distribution. These findings demonstrated in the healthy brain processing ad-
vantages and representational distinctions of emotion concepts versus other 
concepts, providing a point of reference for future theoretical and clinical 
research on affect representations.

Funding: National Key Basic Research Program of China (2014CB846102).
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THE BLINK AND THE BODY: CARDIAC AWARENESS AND 
THE PERCEPTION OF EMOTIONALLY SALIENT WORDS IN AN 

ATTENTIONAL BLINK PARADIGM

Erik Benau1, Joshua Jenkins1, Elizabeth Konecny2, Brittany Dozier1, Amanda 
Gerber1, Ruth Ann Atchley1

1University of Kansas, 2Pembroke Hill School

Descriptors: Interoception, Electrophysiology, Attention
The Attentional Blink (AB) is defined as reporting seeing the first, but not 

the second, stimulus in a rapid stream of stimuli. The goal of the present study 
was to explore attentional processes as a function of Interoceptive Ability (IA; 
perception of the body’s internal states) via the AB. Healthy undergraduates 
first counted heartbeats they felt without taking their pulse; their estimates were 
compared to a recorded, objective count. Based on established norms, “high 
perceivers” were defined as performing ≥ 85% accuracy, while “average” per-
ceivers were all other participants (n = 19 each). Then, while EEG was recorded, 
participants completed an AB task with lexical stimuli that where the first tar-
get (T1) and/or second target (T2) had an equal probability of being emotional 
(counterbalanced). Results showed that individuals with average IA “blinked” 
more when T1 and T2 were congruent in emotional valence than incongruent, 
while individuals with high IA generally “blinked” in an inverse pattern. As well, 
average perceivers had reduced P300 amplitudes (an electrophysiological com-
ponent related to memory encoding) that were significantly reduced in incongru-
ent conditions, while with high perceivers did not elicit modulated P300 in any 
condition. These findings suggest that average perceivers were more susceptible 
to distraction by emotional content of words than high perceivers. High perceiv-
ers likely engaged in spread of activation processes facilitated by more rapid 
encoding than average perceivers.

Poster 4- 050

TASK SWITCHING UNDER PHASIC THREAT OF SHOCK: 
ASSOCIATIONS WITH DISPOSITIONAL THREAT SENSITIVITY 

AND POTENTIATION OF STARTLE

Kara Hultstrand, James Yancey, Colin Bowyer, Jens Foell, Christopher Patrick
Florida State University

Descriptors: Threat Sensitivity, Potentiation of Startle, Cognitive Flexibility
Cognitive flexibility, the ability to flexibly allocate mental resources to meet 

shifting task demands, is important to everyday functioning and critical in high- 
stress contexts (e.g., military combat, emergency responding). A classic paradigm 
for studying flexible responding is task- switching, in which two tasks requiring 
different responses to the same stimuli are performed in alternation. Our prior 
work has shown impairments in flexible responding in a tonic threat procedure 
in which shocks occurred unpredictably during certain blocks of task- switching 
trials. Here, we used trial- by- trial cueing of shock to examine how cognitive flex-
ibility is affected by phasic threat in a sample of 77 college participants. In addi-
tion, we examined how individual differences in threat sensitivity, assessed both 
psychologically (fear/boldness scale) and physiologically (potentiation of startle), 
related to flexible responding under phasic threat. In contrast with findings for 
tonic threat cueing, accurtacy of responding was enhanced on average for phasic 
threat trials compared to safe trials. However, consistent with findings for tonic 
cueing, higher threat sensitivity (assessed in either manner) predicted reduced 
efficiency of responding under phasic threat – with prediction of efficiency opti-
mized by combining across the two threat assessments. Implications for under-
standing cognition- emotion interplay will be discussed along with directions for 
future research.

Funding: W911NF- 14- 1- 0018 (US Army).
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SUBSTANCE- ABUSE RISK AMONG ADOLESCENTS IS 
ASSOCIATED WITH INCREASED IMPULSIVE ERRORS AND 
DECREASED THETA POWER IN A MULTIWAY ANALYSIS OF 

NOGO EEG ACTIVITY

Stephen Malone, Nathaniel Helwig, Jeremy Harper, William Iacono
University of Minnesota, Twin Cities

Descriptors: Frontal Theta, Cognitive Control, Parafac
Midline frontal theta EEG activity is robustly elicited when cognitive control 

is required, while ineffective cognitive control is associated with risk for substance 
abuse. The maximum number of alcoholic drinks a parent has ever consumed in 
a 24- hr period is associated with substance- related problems among adolescent 
offspring, regardless of the gender of parent or offspring. We thus assessed behav-
ioral and EEG measures from a go/no- go task in relation to maternal maximum 
drinks in a sample of 96 adolescent MZ twins ranging in age from 14 to 17, half of 
whom were girls. Subjects completed a 1- back no- go task consisting of 432 total 
trials, ¼ of which were no- go trials. EEG was recorded from 61 scalp electrodes 
and 4 EOG electrodes. Mothers’ responses to a question about lifetime maximum 
24- hr consumption were log- transformed and served as the independent variable 
in a linear mixed effects model, with age and gender as covariates. Decomposing 
time- frequency energy on “correct” no- go trials by means of Parafac, a multiway 
component decomposition method that yields unique solutions under mild condi-
tions, produced a clear theta component with electrode weights concentrated over 
midline frontal- central scalp. Maternal maximum drinks was significantly associ-
ated with the number of false alarms but not response time. It was also associated 
with reduced subject weights on the theta component even though subjects had 
successfully withheld a response. Results confirm the validity of maximum drinks 
as a measure of risk and the usefulness of multiway methods with multiway data.

Funding: AA017314, DA036216, DA05147.
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HIGHER TRAIT WORRY MAY RESTRICT PHYSIOLOGICAL 
RESPONDING DURING PERSONALLY- SALIENT HIGH 

CONFLICT TASKS: AN ERP STUDY

Michael Medrano, Samantha Reznik, John Allen
University of Arizona

Descriptors: Trait Worry, Response Monitoring, ERP
Trait worry explains a propensity to experience anxious apprehension and 

negative perseverative thoughts about the future (Borkovec et al., 1983). The 
present study sought to examine how a task measuring implicit self- referential 
attitudes (IAT) may impact neural response monitoring networks in high and low 
trait worriers. The task involved making forced- choice associations between self/
other relevant stimuli and calm/worry stimuli. Response conflict seen in similar 
paradigms is related to a mid- frontal, negative event- related potential component 
(MFN), which has been linked to a general fronto- central neural response mon-
itoring network (Holroyd & Coles, 2002; Yeung, Botvinick, & Cohen, 2004). In 
the current study, this MFN signal was predicted to be enhanced when high worri-
ers respond to self- calm stimuli (compared to self- worry stimuli) due to a height-
ened level of response conflict given the associative incongruence of pairing self 
words with calm words for the high trait worry group. We predicted that the state 
worry induction would further enhance this effect. This hypothesis, however, was 
not supported. Specifically, results indicated that the MFN was higher for low trait 
worriers during self- worry rather than self- calm categorizations, whereas there 
was no difference in MFN between either task category for high trait worriers. 
These results suggest that high trait worry may restrict physiological responses 
within the underlying neural response monitoring network.
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ERROR- RELATED NEGATIVITY PROSPECTIVELY PREDICTS 
CHANGES IN DIMENSIONAL ANXIETY SCORES IN 

ADOLESCENCE

Karl Wissemann, Greg Hajcak, Alexandria Meyer
Florida State University

Descriptors: ERN, Anxiety, Development
The error- related negativity (ERN) is increased in anxious adults and chil-

dren, and has been proposed as a potential neural biomarker of risk for anxiety. 
The current study investigated whether the ERN amplitude predicted changes in 
dimensional anxiety symptoms over a two- year period among adolescents. At 
the baseline assessment, 249 females between the ages of 8- 15 completed the 
Screen for Child Anxiety Related Emotional Disorders (SCARED) scale to assess 
anxiety symptoms; the ERN was measured in response to errors elicited using a 
standard arrowhead version of a flankers task. SCARED was again completed at a 
2 year follow- up visit.  Consistent with previous work, an increased ERN at base-
line related to higher anxiety symptoms; moreover, an increased ERN at baseline 
prospectively predicted increases in anxiety symptoms—even when controlling 
for baseline anxiety. This effect was specific to error- related brain activity, and re-
sults were not moderated by age. Moreover, this relationship was strongest for the 
Generalized Anxiety Disorder (GAD) subscale of the SCARED. Overall, these 
results provide support for the ERN as a neural risk marker for future increases 
in anxiety symptom severity, especially worry, in females during late childhood 
through early adolescence.

Funding: This study was funded by an NIMH- funded grant (R01 MH097767).
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PARENTAL PRESENCE POTENTIATES THE LATE POSITIVE 
POTENTIAL IN YOUNG CHILDREN DURING NEGATIVE 

PICTURE VIEWING

Taylor Day, Lyndsey Chong, Alexandria Meyer
Florida State University

Descriptors: Late Positive Potential, Parental Anxiety Sensitivity, Child Anxiety
The late positive potential (LPP) has been generally recognized as a neural 

indicator of emotional reactivity that is heightened in individuals with anxiety. 
Parental anxiety and anxiety sensitivity (AS) are mechanisms that contribute to 
the development of anxiety in children, yet the underlying neural basis is rel-
atively unknown. The present study aimed to examine the influence of paren-
tal presence on young children’s LPP, including the role of parental AS to their 
child’s anxiety and the presence of child subthreshold/threshold anxiety disorders. 
Seventy- eight 5- 7 year olds viewed negatively-  and neutrally- valenced pictures 
during continuously recorded EEG, once with the parent present and once with 
an experimenter present (order randomly assigned). Parental presence potentiated 
the LPP for negative picture viewing, relative to neutral picture viewing, to a 
greater degree than experimenter presence. This pattern was moderated by parents 
with greater AS to their young children’s fears. That is, during the parent condi-
tion, youth with parents who have high child- specific AS had the greatest LPP re-
activity to negatively- valenced pictures. Interestingly, anxious youth (n=27) also 
demonstrated heightened LPP reactivity compared to non- anxious youth (n=52) 
for the parental condition only. This pattern of results suggests that parental AS 
contributes to child LPP potentiation.
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VISUAL ATTENTION TO SOCIAL OBJECTS IN PREMATURE 
AND NORMATIVE CHILDREN (THE RESULTS OF PILOT EYE- 

TRACKING STUDY)

Ksenia Kunnikova, Alexander Kotyusov, Elmira Valieva, Nadezhda Pavlova
Ural Federal University

Descriptors: Prematurity, Eye-tracking, Visual Attention
Visual attention in early childhood is considered to be the important predictor 

of further cognitive and communicative development. The aim of this study was to 
investigate the features of two social skills in premature children – visual attention 
to faces and gaze following ability. The experimental group: 9 preterm infants 
10.68±1.69 month old (weight more 1 kg, gestation age 30- 35 weeks, no brain 
malformation or intracranial hemorrhage, no congenital heart or viscera malfor-
mation). Controls: 12 full- term infants 11.46±1.4 month old. Eye- tracker SMI 
RED500 with contactless remotely controlled by the infrared camera was used 
for eye- movements detecting. There were two types of tasks: 8 images with «pop- 
out» stimuli (identical to those used by Elsabbagh et al., 2012) and 6 videos with 
2 toys on a table and female model. Each video was divided in 4 phases: 1 – the 
model sits, looking down; 2 – the model is looking straight ahead; 3 – the model 
is shifting her gaze to the toy; 4 – the residual time. The percentage of performed 
trials, saccade latency (ms), proportion of fixation time on face, relevant and un-
relevant stimuli were analyzed. Negative correlation between the percentage of 
performed «pop- out» trials and fixation time on relevant stimuli was found (t=- 
0.43, p=0.008). Children demonstrated no difference in the performance of both 
social tasks in groups. It can be assumed that both groups of children in similar 
age have the formed mechanism of involuntary attention to faces, but they do not 
have yet the gaze following ability.

Funding: This work was supported by grant Russian Science Foundation 
16- 1810371.
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EARLY MOTOR REPERTOIRE ASSESSMENT AND FEATURES 
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4 children with typical development (2 male) and 6 children at- risk of atyp-

ical development (3 male) were studied at 3 and 5 months- old. The “risk group” 
included premature children, hypoxic- ischemic encephalopathy neonates. General 
movements were examined from 48 to 59 weeks- old of the postmenstrual age by 
The Prechtl General Movement Assessment (GMA). The Revised Infants Behavior 
Questionnaire (IBQ- r) was filled by parents at the age of 5 month (for prema-
ture neonates the assessment was performed according to the corrected age). All 
parents signed informed consent form. Spearman Rank Order Correlations was 
measured (SPSS Statistics). «Smooth and fluent movements» (GMA) had direct 
correlation with Cuddliness scores (IBQ- r) (R=0,70; p=0,025) and reverse correla-
tion with Vocal Reactivity (IBQ- r) (R=- 0,70; p=0,025). «Abnormal, not cramped- 
synchronized» (GMA) had reverse correlation with Cuddliness scores (IBQ- r) 
(R=- 0,70; p=0,025) and direct correlation with Vocal Reactivity (IBQ- r) (R=0,70; 
p=0,025). «Quality of other movements» (GMA) had reverse correlation with Vocal 
Reactivity (IBQ- r) (R=- 0,78; p=0,0075). Total value of the optimality of functional 
repertoire (GMA) had reverse correlation with Vocal Reactivity (IBQ- r) (R=- 0,65; 
p=0,042). The pilot study showed that data obtained by The Prechtl GMA had reli-
able relations with IBQ- r indicators at 5 month- age. The Prechtl General Movement 
Assessment is considered to predict the behavioral problems in infants at 5 months- 
old age whether or not they had risk of atypical development on their early life stage.

Funding: The research was supported by the grant of the Russian Science 
Foundation №16- 18- 10371.
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Christina Moore1, Mary Dozier1

1University of Delaware, 2University of Utah, 3University of California, Irvine

Descriptors: Respiratory Sinus Arrhythmia, Longitudinal, Attachment
The association between infant attachment security and autonomic regula-

tion in middle childhood during a frustrating task was assessed in a CPS- referred 
sample (N = 97). In infancy, children completed the Strange Situation and were 
classified as securely or insecurely attached to their parents. At age nine, chil-
dren’s respiratory sinus arrhythmia (RSA) levels were recorded during the “perfect 
maze” task, composed of a two- minute baseline, 3.5 minutes of frustrating cri-
tique, a one- minute alone period, and a one- minute interview. RSA was averaged 
by epoch and log- transformed. Latent growth modeling produced an unconditional 
quadratic model (RMSEA = .07, 90% CI: .00- .16; CFI = .94). On average, the task 
induced RSA withdrawal and recovery (quadratic term: M = .05, p = .001), and 
withdrawal peaked in the alone period. A conditional model predicted RSA from 
attachment security with race and BMI as covariates. As the sample was drawn 
from a clinical trial of a parenting intervention promoting sensitivity, intervention 
and parent sensitivity were also included. Model fit was good (RMSEA = .06, 90% 
CI: .00- .12; CFI = .97), and attachment security predicted the slope factor (B = .16, 
p = .02) and marginally predicted the quadratic factor (B = - .04, p = .06), indicat-
ing that RSA withdrawal was steeper at baseline and continued to change more 
quickly over time for insecurely attached children than securely attached children. 
Neither parent sensitivity nor intervention significantly predicted RSA. Overall, 
this suggests attachment in infancy has long- term implications for regulation.

Funding: National Institute of Mental Health (NIMH), grant number 
R01MH074374.
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BASED STRESS REDUCTION FOR POST- TRAUMATIC STRESS 
DISORDER

Seung Suk Kang1, Scott Sponheim2, Christopher Erbes2, Greg Lamberty2, Paul 
Thuras2, Melissa Polusny2, Abraham Van Voorhis3, Kelvin Lim4

1University of Missouri, Kansas City, 2Minneapolis Veterans Affairs Health Care 
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Descriptors: Meditation, Interoception, PTSD
Meditation has been widely used to treat mental disorders including PTSD, 

but its underlying psychological and neurobiological mechanisms have been 
largely unknown. We hypothesized that meditation might enhance interoception 
promoting regulations of autonomic nervous system and emotional states that 
were disturbed in individuals with PTSD (IPTSD). In a clinical trial where 33 
and 36 IPTSD were randomly assigned to Mindf- ulness- Based Stress Reduction 
(MBSR) and present- centered group therapy (PCGT) intervention programs re-
spectively, we assessed clinical symptoms using PTSD checklist (PCL) as well 
as heartbeat- evoked potentials (HEPs) representing cardiac interoceptive neural 
responses using 64- channel EEG recordings at baseline and after 8 weeks of 
interventions. We computed HEPs time- locked to electrocardiogram R- peaks 
during resting and meditation at both baseline and week- 8. We identified six HEP 
components using principal component analyses of average HEP waveforms. We 
found that MBSR group had large symptom reductions (t[32]=5.68, p<.001) after 
intervention, whereas PCGT group did not. Similarly, only MBSR group had 
significant increase in HEPs, especially in two components localized to fronto- 
parietal (t[32]=3.12, p=.004) and occipito- parietal (t[32]=3.20, p=.003) regions. 
The HEP changes were predictive of PCL score changes in MBSR (r[62]=- .37, 
p=.002; r[62]=- .34, p=.005) but not in PCGT group. These results suggested that 
improved cerebral capacity of interoception explains the superior treatment effect 
of MBSR that might downregulate hyper- arousal in IPTSD.

Funding: This research was supported by Department of Veterans Affairs grant 
5I01CX000683- 01 to Dr. Lim.

Poster 4- 059
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Surrogate endpoints are robust, early predictors of clinically relevant out-

comes. Surrogate endpoints are advantageous because they are available much 
earlier than ultimate clinical outcomes, can establish an intervention‘s mechanism 
of action, and may provide more power to test the impact of the intervention on this 
mechanism. Stress reactivity is a target for many interventions in addiction but we 
do not have well- validated surrogate endpoints for this mechanism. Basic science 
combines with preliminary clinical research to suggest that startle potentiation in 
the NPU task may be an attractive surrogate endpoint for this purpose. The goal of 
this study was to evaluate a key requirement for any surrogate endpoint-  its ability 
to predict clinical outcomes. We measured startle potentiation during predictable 
and unpredictable threat in the NPU task in 128 smokers at the start of smoking 
cessation attempt. We measured two- week continuous abstinence from smoking 
via daily ecological momentary assessment and biological confirmation at two 
weeks. Our pre- registered hypotheses were not supported. Specifically, overall 
NPU startle potentiation did not significantly predict two- week continuous smok-
ing abstinence. Further, threat type did not significantly moderate the startle po-
tentiation – continuous abstinence relationship. These results raise some concern 
about the use of the NPU as a surrogate endpoint in research on smoking cessation 
interventions. However, these null results must be tempered by important study 
limitations (e.g., low abstinence rates; no long term follow- up).

Funding: Clinical relevance of stress neuroadaptation in tobacco dependence. 
National Institute on Drug Abuse (R01 DA033809) John Curtin (PI), Timothy 
Baker (Co- I), Megan Piper (Co- I), Daniel Bolt (Co- I).
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Descriptors: Face Perception, Threat of Shock, Reversal Learning
The meaning of facial emotions may change depending on explicit knowl-

edge about threat and safety contingencies. For instance, a smile may easily be-
come threatening when displayed by a person known to be dangerous. The present 
study examined facial expressions as cues for instructed threat- of- shock or safety. 
Moreover, reversal instructions served to test the flexibility of threat and safety 
learning. Forty participants were instructed that they would receive electric shocks 
when viewing happy or angry faces. In a second block, instructions were reversed 
so that now only neutral faces served as shock cue. Throughout the experiment, 
happy, neutral, and angry facial expressions were presented (6 s, varying ITI) and 
startle responses were provoked in half of the trials (24 auditory startle probes, 
105 dB). Regarding threat ratings, happy facial expressions were more resistant 
becoming threat cues, whereas angry faces maintained threatening even when 
cueing safety. In contrast, threat- potentiated startle reflex was observed regardless 
of whether threat was cued by happy or angry faces. Regarding reversal instruc-
tions, however, startle responses to newly learned threat cues (neutral faces) were 
more pronounced when angry (relative to happy) faces cued threat previously. 
Thus, the incongruence of implicit facial valence and explicitly instructed threat 
modulated reversal learning, but not the initial acquisition of threat and safety 
contingencies. In person perception, explicit instructions about threat and safety 
can readily overwrite the implicit meaning of faces expressions.

Funding: This work was supported by the German Research Foundation (BU 
3255/1- 1).
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THE EFFECT OF US INTENSITY ON RELIEF LEARNING AND 
CONTRAST EFFECTS IN BACKWARD CONDITIONING

Luke Green, Camilla Luck, Ottmar Lipp
Curtin University

Descriptors: Conditioning, Fear, Preferences
In evaluative conditioning using relational instructions, contrast effects occur 

when a conditional stimulus (CS) following an unpleasant unconditional stimulus 
(US) is rated more positively than a CS following a pleasant US. In fear condi-
tioning, relief learning occurs when startle elicited during a CS presented after 
an aversive electric stimulus is less than during a neutral CS. The present study 
examined whether contrast effects and relief learning could be attained simultane-
ously using the forward and backward conditioning (CS1- US- CS2) procedure and 
instructions used by Moran and Bar- Anan (2013). We also examined whether US 
intensity would moderate the results. Participants were told to learn which CSs 
started and stopped a pleasant (USpos) and unpleasant (USneg) sound. One group 
was presented with low intensity USs (45dBA) while the other received high in-
tensity USs (70- 90dBA). During backward conditioning, startle magnitude was 
larger for CSs following the USpos than USneg in both groups, suggesting a relief 
learning effect. Explicit valence ratings taken after conditioning showed contrast 
conditioning for both groups, but this effect was only significant for the high 
intensity group. The results show that the pattern of startle modulation thought to 
reflect ‘relief learning’ can also be achieved with auditory USs of varying inten-
sities not typically associated with fear conditioning. These similarities in startle 
modulation and explicit valence ratings across US intensities suggest fear and 
evaluative conditioning may occur via the same learning mechanism.

Funding: This work was supported grant numbers DP180100869 and 
SR120300015 from the Australian Research Council.
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Descriptors: Reinforcement Learning, Reward Prediction Error, 
Reward-positivity

We investigated whether framing a stimulus categorization task as a fantasy, 
role- playing game would enhance reward prediction errors (RPEs) associated 
with trial outcomes while practicing the task, thereby improving long- term reten-
tion of stimulus categories. Participants practiced 80 trials of the task in a sterile 
condition (n = 30) wherein they were told they needed to learn in what category 
each stimulus belonged, or in a game condition (n = 30) wherein they were told 
the stimuli were goblins that they needed to slaughter by learning to choose the 
correct weapon for each goblin. RPEs were indexed via the reward positivity 
(RewP) component of ERPs time- locked to feedback about trial outcome (cor-
rect/incorrect). All participants completed post- tests under both conditions 1 week 
later. Participants who practiced in the sterile condition exhibited superior post- 
test accuracy relative to participants who practiced in the game condition. RewP 
amplitude derived from difference waves (average correct – average incorrect) did 
not differ as a function of practice condition. RewP amplitude derived from single 
practice trials exhibited significant effects as a function of practice trial number 
and response accuracy to the prior stimulus from the same category. These RewPs 
also predicted whether participants changed their response the next time they saw 
a stimulus from the same category. Notably, these single trial RewP results are 
consonant with the RewP being a neural signature of RPE.
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The purpose of this study was to examine differences between making word 

associations in nouns, verbs and adjectives using a semantic priming paradigm 
and electrophysiology in early- stage Alzheimer disease and a comparison group 
of healthy adults. The earliest and most common clinical manifestation of AD is 
impairment in episodic memory; however, this study examined semantic mem-
ory with semantic word classes using EEG. This experiment included two testing 
sessions of a cognitive screening, two standardized cognitive- linguistic tests, a 
hearing test, and EEG. Behavioral results showed significance between the two 
groups: Alzheimer (n=8) and Comparison (n=10) for the subtests of linguistic 
expression and comprehension on the Arizona Battery of Communication in 
Dementia (ABCD) (Bayles & Tomoeda, 1993) and on the Pyramids and Palm 
Tree Test, for both pictures and words (Howard & Patterson, 1992). There were 
no significant differences in the visuospatial construction, mental status and epi-
sodic memory subtests of the ABCD. There were also no significant differences 
with the Mini Mental State Examination scores. The behavioral EEG data for 
the six conditions: 1) congruent category, 2) congruent function, 3) congruent 
description, 4) incongruent category, 5) incongruent function, and 6) incongru-
ent description revealed significance on accuracies between the two groups and 
variability with response times for the AD group. The EEG data is ongoing but an 
N400 has been elicited in the centro- parietal region with more in- depth analysis 
on amplitude and latency to be analyzed.
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A common single nucleotide polymorphism (SNP) within the gene for brain 

derived neurotrophic factor (BDNF) is known to impact performance on recogni-
tion memory tasks. Previous research has identified two subcomponents of recog-
nition memory, familiarity and recollection. While the neural circuits that underpin 
each of these processes are related, one major distinction is that recollection is de-
pendent upon the hippocampus. Given that the highest concentration of BDNF is 
expressed in the hippocampus, it is of interest to examine how genotype for BDNF 
interacts with each aspect of recognition memory individually. Here we use EEG to 
dissociate the familiarity and recollection components of recognition memory using 
event related potentials (ERPs) gathered during a source recognition task. This task 
is comprised of an old- new discrimination and a source discrimination, allowing us 
to examine both familiarity and recollection processes. Familiarity has previously 
been associated with modulations to the N400, while recollection has been asso-
ciated with a late positive component (LPC). We find greater amplitudes for both 
ERP components in Val/Val homozygotes compared to Met carriers. This correlates 
with an increase in accuracy also seen in the Val/Val group. We, therefore, propose 
that we are able to measure functional differences in these two genotype groups. 
We conclude these functional differences in the ERPs of these groups is important 
as they directly correlate to behavioural performance on the source memory task.
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This study examined the association of different fitness components with work-

ing memory and P3 amplitude in 79 overweight/obese children aged 8- 11 years. 
The ALPHA fitness battery was used to assess upper and lower- body strength, 
speed- agility and cardiorespiratory fitness (CRF). A Delayed Non- Match- to- 
Sample task was used to assess working memory. Mean reaction time (RT) and the 
response accuracy (RA) were computed in low load and high load task conditions. 
Electroencephalography was recorded using the ActiveTwo System from BioSemi, 
which was used to assess P3 amplitude over theparieto- occipital region (Pz, P1, P2, 
POz, PO3, PO4, Oz, O1, O2) to the task probe. Hierarchical regression analyses 
included basic confounders (i.e., age, sex, parental educational level, intelligence 
quotient, and wave of participation) and indicated that higher speed- agility was re-
lated to shorter RT in the low condition (B=- 0.231, P=0.037). For the high condi-
tion, higher CRF and speed- agility were associated with shorter RT (B=- 0.243 and 
B=- 0.251, respectively; all P<0.05), whereas higher upper- body muscular strength 
was associated to a lower RA (B=- 0.270, P=0.023). Higher lower- body muscular 
strength, speed- agility and CRF were associated with higher P3 amplitude over the 
parieto- occipital region (B ranging from 0.227 to 0.337, all P<0.05 for low condi-
tion; and B ranging from 0.251 to 0.358, all P<0.05 for high condition). In conclu-
sion, all fitness components were generally related to working memory as well as 
neuroelectric activity that may underlie this aspect of cognition.

Funding: Supported by the Spanish Ministry of Education, Culture and Sport 
(FPU14/06837).
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According to Baddeley & Hitch (Baddeley 2012) model working memory 

(WM) consists of short- term storage components and central executive. We ex-
pected to reveal EEG correlates of temporary storage and central executive com-
ponents of WM and to assess their contribution to individual differences. 156 
participants were included to the final sample. The participants were distributed 
into High, Medium and Low performance groups according to the average perfor-
mance in the tasks. The WM tasks employed varied in two dimensions. First, they 
differed in complexity from average to highly demanding. Second, we used two 
types of tasks, which required either only retention of stimulus set or retention and 
manipulation of the content. The EEG was recorded from 19. Synchronization 
of theta and desynchronization of alpha1 was more pronounced in Manipulation 
condition in High performance group. Moreover, the difference in spectral power 
in theta and alpha1 between two conditions and performance in the tasks signifi-
cantly correlated (r=0.27, p=.0008 and r=0.28 p=.0006, respectively). The differ-
ence between magnitude of theta synchronization and alpha1 desynchronization 
in Manipulation and Retention conditions may serve as an indicator of the effec-
tive allocation of neural resources between temporary storage and central execu-
tive WM systems. As a result, we cautiously conclude that successful encoding, 
maintenance and manipulation of information in WM strongly depends on the 
individual differences in executive functions.
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Research investigating age- related differences in the neural correlates of 

recognition memory performance has largely focused on retrieval- phase ERPs. 
The few studies that have examined age- related differences in encoding- phase 
ERPs using the subsequent memory paradigm all report reliable age- differences. 
Nonetheless, the exact nature of the deficit is unclear, with some reporting a fail-
ure to observe a reliable subsequent memory effect in older adults and others 
reporting a reliable effect in older adults that was temporally delayed and/or at-
tenuated. The current study was designed to resolve some of these inconsisten-
cies. Three hundred participants (150 young and 150 older adults) completed an 
item recognition memory test and EEG data was recorded continuously through-
out the memory task. Participants also completed a battery that included tasks 
measuring executive functioning, working memory, and mental control (used to 
estimate level of frontal lobe functioning) and immediate and delayed recall of 
verbal and visual memory (used to estimate level of medial temporal lobe func-
tioning). Analysis of the ERP data revealed reliable subsequent memory effects in 
both young and older adults. Analyses on individual differences in the subsequent 
memory effect in participants classified as high-  vs. low- functioning are ongoing 
and will be discussed.
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Does experiencing multiple sub- concussive impacts create issues with neuro-

cognitive processes for individuals in a manner similar to patent concussion? We 
recruited four groups of ex- athletes, two groups each of contact-  and collision- 
sport athletes, half without history of patent concussion and half with, approxi-
mately 120 subjects total, 30 in each group. We then measured ERPs for midline 
sites while they performed a three- tone auditory oddball task. The pattern of re-
sults shows a complex interaction between type of sport played, concussion his-
tory, recording location, and their effects on component latency and magnitude. 
At Pz, P300 latency appears to be delayed for individuals with history of concus-
sion, but in terms of peak magnitude, players of collision sports showed higher 
overall peak magnitudes. Interestingly, for the standard tone, Collision sport play-
ers clustered together, with higher peak magnitude than players of contact sports, 
with concussion history having no apparent influence here. At Cz, the standard 
tone response was more complex, with an early positive component showing the 
same pattern as at Pz, but flipping later with subjects grouping on the basis of 
concussion history regardless of sport played. Fz showed a more complex pattern 
still, with concussion history and exposure to sub- concussive impacts appearing 
to show a pattern of additive effects of these factors. Our results firmly establish 
sub- concussive impacts as an important influence on long- term neurocognitive 
processing.
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QUANTITATIVE EEG DATA ANALYSIS USING SUPERVISED 
MACHINE LEARNING: CLASSIFICATION OF HIGH AND LOW 

RISK FOR AUTISM SPECTRUM DISORDER

Lina Abou-Abbas1, Mayada Elsabbagh1, Ruth Bruno2, Scott Huberty1

1McGill University, 2MUHC

Descriptors: Autism, Electroencephalography, Machine Learning
Early diagnosis of autism as early as age two years may promote optimal 

development of the child by enhancing the likelihood of a better outcome in terms 
of higher intelligence, and everyday life skills. As a step to advance the discovery 
of an early biomarker for autism by using electroencephalography (EEG) signals, 
we investigated the potential of different supervised machine learning algorithms 
as a tool for autism risk classification. Specifically, we compared the accuracy 
of support vector machines (SVM) and logistic regressions (LR) to distinguish 
between At- risk for ASD and control participants. This study uses EEG data from 
an EEG International Platform collected in London from 97 infants including at 
risk for autism by virtue of having an older diagnosed sibling and control groups. 
ERP recordings were collected while infants watched an “eye- gaze” task. The 
latency and amplitude measures were derived from distinctive peaks of ERPs in 
the occipital region and were fed as input to the SVM and LR classifiers. Our 
preliminary results using the cross- validation technique showed a high accuracy 
rate of 64.7% in classifying high- risk infants.

Funding: Brain Canada.
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VALIDATION OF USING FIRSTBEAT BODYGUARD2 TO 
COLLECT INTERBEAT INTERVAL DATA WITH PRESCHOOL 

AGED CHILDREN

Alyssa Palmer, Daniel Berry, Keira Lenneman
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Descriptors: Heart Rate Variability, Ambulatory Devices, Development
Wearable heart rate monitoring devices in ecologically valid contexts are be-

coming more widespread in psychophysiological research. However, information 
about the reliability of these devices is often not available. Further, reliability 
data are often only collected in adult samples. For those interested in the devel-
opment of psychophysiological systems, it is imperative that to have minimally 
invasive yet accurate tools. The current study aimed to analyze the accuracy of the 
FirstBeat BodyGuard2 device on preschool- aged children at rest. The accuracy of 
heart rate detection and interbeat- interval (ibi) data collection of the BodyGuard2 
device will be compared to data collected by a gold standard electrocardiograph 
(ECG) system (BIOPAC). The BodyGaurd2 device is small, wireless, and uti-
lizes fewer electrodes, making it ideal for in the field collection with children. 
Preliminary data (N = 5) suggest that BodyGuard2 device is accurate. Raw ibi 
data were correlated between r = .92 to r = 1 (p < .001). Data was then processed 
by trained coders who looked for movement artifacts by detecting aberrant R 
peak spikes. Respiratory Sinus Arrhythmia (RSA) was mathematically derived 
with a respiration filter. RSA is used to measure parasympathetic nervous system 
activity and is considered to be a foundation for self- regulation (Porges, 1995). 
RSA across 30- second epochs were correlated between r = .93 to r = 1 (p < .001). 
Averaged RSA data across 5 minutes was compared using analysis of variance 
and showed no statistical differences (F (1, 8) = .03, p = .958).
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AN ELECTROPHYSIOLOGICAL STUDY OF GRIP AND GOAL 
DECODING DURING ACTION OBSERVATION

Jérémy Decroix, Clémence Roger, Solène Kalénine
University of Lille

Descriptors: Action Observation, ERPs
When processing observed actions, sensorimotor approaches suggest that 

grip decoding is first required for accessing the action goal whereas predictive 
accounts claim that a prediction about the action goal is first performed to guide 
grip processing. These alternative predictions were assessed by comparing the 
temporal dynamics of electroencephalographic activities (EEG) involved in the 
processing of object- related action photographs (e.g., grasping water bottle) con-
taining either grip violations (e.g. grasping upright bottle with incorrect grip), 
goal violations (e.g., grasping up- side down bottle with correct grip), both grip 
and goal violations (e.g., grasping up- side down bottle with incorrect grip), or no 
violations. Fifteen right- handed participants were required to judge the overall 
correctness of the action according to the typical use of the object, and to provide 
explicit answers on 12% of trials. Action photographs were presented for 1000ms. 
EEG signals from 128 channels were time- locked on photograph onset. A bilat-
eral positivity over occipito- parietal electrodes and a negativity over central elec-
trodes were found to be modulated by goal correctness but not by grip correctness 
in the 140- 180ms time- window. In contrast, a negativity over fronto- central elec-
trodes was found to be modulated by both goal correctness and grip correctness 
independently in the 280- 500ms time- window. The earlier modulation of EEG by 
action goal compared to action grip violations during the processing of observed 
actions is in line with predictive accounts of action understanding.

Funding: This work was funded by the French National Research Agency (ANR- 
16- CE28- 0003 and ANR- 11- EQPX- 0023) and benefited from a regional fellow-
ship (Hauts- de- France) to J. Decroix.
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COLLECTING QUALITY IMPEDANCE DATA IN CHILDREN: A 
METHODOLOGICAL CONTRIBUTION
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Assessing cardiac physiological activity has long been a target of psycho-

physiological research, yielding many valuable insights regarding the connection 
between the mind and body. Investigating these relationships developmentally has 
proven critical for understanding early biological embedding and yet problematic 
when attempting to collect clean data in young children. This roadblock has led 
many developmental researchers to limit data collection to electrocardiography 
(ECG), a robust signal requiring minimal hardware, from which respiratory sinus 
arrhythmia (RSA) can be estimated. However, simultaneous sympathetic activity 
provides important additional information and can be obtained by incorporating 
impedance cardiographic (ICG) estimates of pre- ejection period (PEP). This sig-
nal can be challenging to acquire in young children because it tends to be quite 
sensitive to physical movement. Seeking to derive an easy, efficient, and inexpen-
sive remedy to this problem, we present a simple solution: using children’s sus-
penders, Velcro, and wireless ECG/ICG transmitters. We find that our approach 
has increased set- up efficiency and child compliance, while demonstrating clean 
signal output with 4-  to 6- year olds, across a range of different behavioral tasks. 
The aim of our poster is to share this information with others collecting cardiac 
physiology data with young children, as a means of improving data quality and 
our understanding of child physiology.
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CLASSIFICATION OF DIGIT REPRESENTATIONS WITH ULTRA- 
DENSE EEG OVER MOTOR CORTEX
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Descriptors: Ultra-dense EEG, Motor Cortex, Classifier
Non- invasive neuroimaging methods are limited in their precision to concur-

rently measure temporal and spatial dimensions of human brain activity. Such 
a tradeoff is well established in scalp EEG recordings wherein cortical activity 
is measured with exceptional temporal accuracy but extremely diminished spa-
tial resolution. Though EEG may only be capable of crude function- to- structure 
mappings, recent methodological advances indicate that high spatial frequency 
patterns of EEG across the scalp contain valuable functional information that can 
be resolved with ultra- dense EEG sampling (ud- EEG; electrode spacing < 1 cm). 
Here, we explored improvements in the extraction of functionally- relevant in-
formation from motor cortex afforded by ud- EEG. We constructed 96- electrode 
ud- EEG grids (8 × 12 cm; 0.4 cm inter- electrode spacing), customized and 3D 
printed for individual subjects’ head shape and contour. Ultra- dense EEG record-
ings were taken from left motor cortex (grid centered on TMS- localized hand rep-
resentations), while participants alternated between 30- second blocks of flexion 
(25% maximum force) and rest of each digit of their right hand. A deep neural 
network classifier was trained to classify each active digit using time- frequency 
data from each ud- EEG channel. Preliminary findings indicate that classification 
based on ud- EEG significantly outperforms classification from pooled or sparsely 
sub- sampled electrodes, supporting the notion that spatially fine scalp topogra-
phies are rich with information underlying cortical function.

Funding: Arkansas Biosciences Institute.
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PUPIL RESPONSES TO PAIN STIMULI DURING HYPNOTIC 
ANALGESIA AND ATTENTION DISTRACTION
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Descriptors: Hypnosis, Pain, Pupil Response
Analgesic hypnotic suggestions were shown to significantly reduce pain. 

Some researchers explain this effect of hypnosis as being due to attention distrac-
tion. To examine this explanation, our experiment included three conditions. In 
the hypnosis condition, 48 participants (24 of high and 24 of low suggestibility) 
were suggested that the intensity of pain stimuli would be reduced since the stim-
ulated hand would be virtually protected by an anesthetizing and cooling analge-
sic glove. In the attention- distraction condition participants listened to complex 
texts during pain stimulation. In the control condition, participants received pain 
stimuli without any further task. In all conditions, participants’ pupil response 
was recorded continuously. The pupil responds to emotional and arousing stimuli 
and does not underlie conscious control. In addition, the pupil is influenced by 
attention, with higher processing load leading to larger pupil size. We consider the 
pupil response a promising measure for the comparison of hypnosis and attention 
distraction. Pain intensity ratings show that subjects felt less pain during the hyp-
notic trance compared to the attention distraction condition and the control condi-
tion. Preliminary analysis of pupil size indicate smaller pupil responses during the 
hypnosis condition compared to the attention distraction and control condition. 
As pain intensity ratings are only reduced during the hypnosis condition and not 
during distraction of attention, we question that the pain- reducing effect of hyp-
nosis might be due to distraction of attention.

Funding: Deutsche Forschungsgemeinschaft, Grant Numbers MI 265/15- 1 and 
NA 482/5- 1 awarded to WM and EN.
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TASTE ON HUMAN PERFORMANCE MONITORING
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Sweet taste can increase activity of dopaminergic midbrain neurons. 

Accordingly, an alteration of dopaminergic transmission from the ventral tegmen-
tal area to the anterior cingulate cortex can be suspected, which could in turn alter 
human performance monitoring. The aim of this study was to assess the potential 
effect of sweet taste on the human performance monitoring system. Therefore, 
26 participants (8 female, Mage = 26.31, SD = 4.47) were tested under fasted con-
ditions (16- hour fast) using a randomized, placebo- controlled within- subject de-
sign. On two different occasions, participants performed a modified Flanker Test. 
EEG was recorded from 60 standard scalp positions using an active electrode 
system (ActiCap; Brain Products) to collect the error- related negativity (ERN). 
While performing the Flanker Test, a glucose (18 g per 100 mL) or a placebo 
solution (aspartame; 0.05 g per 100 mL) was intermittently rinsed (four times per 
session) in the oral cavity and subsequently expulsed by spitting. This method 
was specifically applied to dissect oral from post- oral effects. A paired t- test re-
vealed a significant difference in the amplitude of the ERN for the glucose and the 
placebo solution (t(25) = - 2.11, p = .045, d = - 3.96). On the behavioral level, no 
difference was observed between both solution types, leaving reaction times and 
error- rates unaltered by solution type. The results of our experiment provide first 
evidence that oral glucose availability can upregulate the function of the human 
performance monitoring system while in a fasted state.
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PATTERNS OF HEART RATE VARIABILITY PREDICTIVE OF 
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Descriptors: Depression, Anxiety, Heart Rate Variability
The development of depression in adolescence exacerbates depressive symp-

toms across the lifespan, and increases the likelihood of remaining on this pathway. 
Thus, identifying factors that serve as markers of vulnerability is critical. Atypical 
patterns of parasympathetic nervous system functioning have been proposed as one 
such factor, as lower resting heart rate variability (HRV) is observed in depression 
and psychopathology in general. However, there is mixed evidence regarding links 
between tonic and phasic HRV and internalizing disorders, like depression and 
anxiety, especially in adolescent samples. Thus, the goal of this study was to deter-
mine if there are patterns of tonic HRV and phasic HRV that are predictive of de-
pressive and anxiety symptoms in a youth sample. Findings indicated that at lower 
levels of resting HRV, increases in phasic HRV during an emotional challenge were 
associated with higher levels of depressive (B=.100, SE=.050, p=.043) and anxiety 
symptoms (B=- .001, SE =.000, p=.080). No effect was present at higher levels of 
resting HRV. Additionally, age moderated the observed effect in predicting anxiety 
symptoms (B=- .001, SE=.001, p=.020). Our findings indicate that the association 
between resting HRV and internalizing symptoms depends on the type and mag-
nitude of phasic response to an emotional challenge. However, our results were 
opposite to expectation, adding to the mixed literature on the patterns of changes 
in HRV predictive of internalizing psychopathology in a youth population. Future 
research is needed to account for these mixed findings.
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Although individuals with schizophrenia show impairment on select ERP 

indices of performance monitoring, such as error- related negativity (ERN), little 
is known about the correlates of these impairments. These impairments have not 
shown consistent relations to measures of clinical symptom status, but no study has 
examined whether they relate to measures of cognition, which index more stable 
features of this disorder. Based on evidence that smaller ERN is associated with 
worse attention in healthy individuals, we predicted a similar relation in those with 
schizophrenia. EEG from 42 healthy controls and 47 schizophrenia patients was 
recorded during a modified flanker task to evaluate several performance monitor-
ing ERPs. Participants also completed the MATRICS Consensus Cognitive Battery 
(MCCB), which comprises seven cognitive sub- domains, including attention- 
vigilance (MCCB- AV). Patients showed significantly smaller ERN, larger correct- 
related negativity (CRN), smaller error- trial error positivity (Pe), and worse scores 
on MCCB- AV than controls. For both groups, larger ERN difference scores (error 
minus correct) were related to higher scores on MCCB- AV. For controls, larger 
error- trial Pe and Pe difference scores were associated with higher MCCB- AV 
scores. Group differences were not observed for any correlation. These results in-
dicate that ERN is associated with attentional deficits in schizophrenia. Given the 
stability of attentional impairment in this disorder, ERN deficits may reflect a rela-
tively stable feature of schizophrenia rather than a clinical state indicator.

Funding: Support for this study came from a VA Merit (5Io1CX000593) award 
to Dr. William P. Horan. Writing of this abstract was supported in part by the 
Office of Academic Affiliations, Advanced Fellowship Program in Mental Illness 
Research and Treatment, Department of Veterans Affairs.
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Both abnormal resting frontal electroencephalographic (EEG) activity and re-
spiratory sinus arrhythmia (RSA) have been associated with risk for major depres-
sive disorder (MDD) (Allen, Urry, Hitt, & Coan, 2004; Stewart, Bismark, Towers, 
Coan, & Allen, 2010). However, little research explored the relationship between 
frontal EEG asymmetry and RSA. In the present study, the within- subject co-
variations of EEG asymmetry and RSA were examined. A mixed linear model 
tested whether EEG asymmetry varied within subject as function of RSA, with 
frontal region, lifetime MDD status and sex as potential moderating factors. EEG 
and ECG data were collected from 220 subjects, of which 108 had had lifetime 
MDD while 112 had no history of MDD. The RSA signal was derived from the 
IBI- series that had been transformed to a time- series and filtered from 0.12- 0.40 
Hz, and an index of instantaneous power was derived using the Hilbert transform. 
The eight- minute resting EEG signal was divided into epochs with a length of 
2.048 s, overlapping by 75%. Epochs were classified as either above or below 
each subject’s median of the Hilbert transformed RSA signal. Predicting frontal 
EEG alpha asymmetry, main effects of lifetime MDD, sex and RSA emerged as 
well as a significant interaction between RSA and sex. However, the main effect 
of RSA on alpha asymmetry was specific to two of four frontal regions, F3- F4 and 
F7- F8. Future direction of this work will focus on investigating the directional and 
dynamical interactions between frontal EEG activity and RSA using the Granger 
causality method.

Funding: Portions of this work were funded by grants NIMH R01- MH066902 
and NIMH R21- MH101398.
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Schizophrenia is commonly characterized by deficits in the mismatch nega-

tivity (MMN), an event- related potential (ERP) often considered to be an index 
of prediction errors elicited from unexpected sensory inputs. In this study, we 
sought to examine transdiagnostic relationships between MMN, executive func-
tioning, and real- world functioning in psychotic disorders. Specifically, subjects 
included individuals diagnosed with schizophrenia spectrum disorders (SZD; 
N=116), mood disorders with psychosis (MPD; N=75), other psychotic disorders 
(OPD; N=25), and no psychotic disorders (NPD; N=248). Compared to NPD, 
MMN amplitude was significantly blunted in the psychotic disorders group, 
with no differences existing between diagnoses. In the psychosis group, reduced 
MMN was significantly correlated with worse occupational/role and executive 
functioning. Hierarchical regression showed that MMN was associated with real- 
world functioning even after controlling for demographic variables, positive and 
negative symptoms, medication, and diagnosis. However, diagnosis did not relate 
to MMN beyond variance accounted for by either executive or role functioning. 
Importantly, the interactions between diagnosis and functioning were not signif-
icant, providing evidence that these relationships are transdiagnostic. This study 
replicates MMN deficits in psychosis using a large, well- characterized sample. 
Additionally, these data provide support for relationships of MMN with role func-
tioning and executive functioning, and provide evidence that these relationships 
are transdiagnostic in nature.

Funding: R01MH110434.
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Anxious apprehension or worry is disproportionately represented in female 

anxiety. A wealth of research demonstrates that symptoms of and disorders char-
acterized by worry relate to enlarged amplitude of the error- related negativity 
(ERN) – a neurophysiological index of cognitive control- related error monitoring 
– most strongly in women. Two recent studies in predominantly female samples, 
however, showed opposite associations between worry and error- related inter-
channel theta- band phase synchrony (ICPS), an index of communication between 
the anterior cingulate cortex (ACC) and lateral prefrontal cortex (lPFC). ICPS has 
been shown to reflect separable aspects of cognitive control- related error mon-
itoring from the ERN. One potential explanation for the discrepant findings is 
that women in these studies may have been in different phases of their menstrual 
cycles. To further probe this possibility, the current study considered the role of 
estradiol across the menstrual cycle in the relationship between worry and ICPS. 
Women (N=37) provided saliva samples for estradiol assays and completed a 
Flanker task during which electroencephalography was recorded at four visits 
corresponding to different phases of the menstrual cycle. Results from multilevel 
modeling analyses showed that estradiol moderated the relationship between 
worry and ICPS such that worry was related to greater ICPS at high levels of 
estradiol, but to lower ICPS at low levels of estradiol. Findings highlight the im-
portance of considering ovarian hormones in relationships between worry and 
error processing.

Funding: National Institute of Health (NIH), National Institute of Mental Health 
(NIMH) R01 Project #: 1R01MH108511- 01 Title: Cognitive Control in Anxiety: 
The Role of Ovarian Hormones PI: Jason Scot Moser.
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Recent research has shown that aggressive individuals are characterized by 

a failure to learn from social feedback that they receive during their lives which 
may lead to behavioural problems. Although, we know much about the neural cor-
relates of aggressive behaviour, little is known about the factors that cause reactive 
aggressive behaviour to persist. In this study, we used the (Island Getaway task) 
(IGT) to examine behavioural and brain responses to social feedback in male uni-
versity students. Participants (18- 25 years; N = 100) played the IGT with virtual 
peers that involved exchanging private information, voting to remove peers from 
the game, and receiving rejection and acceptance feedback from other players. We 
examined the relationship between feedback- related negativity (FRN) and subjec-
tive measurers of aggression and anger. FRN amplitude was largest in response 
to negative feedback and larger FRN amplitudes were associated also with higher 
reactive aggression scores, but this association appeared to be unspecific (similar 
correlations were found for trait anger and general aggressive behaviour and the 
association was independent of feedback type). Players voting behaviour in the 
game was not associated with players’ scores on reactive aggression and FRN 
amplitudes. These findings suggest that individuals with higher reactive aggres-
sion are more sensitive to social feedback in general. Taken together, our results 
suggest that the FRN elicited by social feedback may be a useful, economical 
neural measure of social processing across development and in clinical research.

Poster 4- 083

EFFECTS OF YOHIMBINE ON A FEAR CONDITIONING 
PARADIGM IN PATIENTS WITH MAJOR DEPRESSION WITH 

AND WITHOUT ADVERSE CHILDHOOD EXPERIENCES

Linn Kuehl
Charité Universitätsmedizin Berlin

Descriptors: Major Depression, Early Life Stress, Locus Coeruleus-
noradrenergic System

Stress has been shown to play an important role in the development and main-
tenance of major depressive disorder (MDD). Furthermore, maladaptive changes 
in the physiological stress systems have been demonstrated, such as in the locus 
coeruleus- noradrenergic (LC- NA) system. Chronic stress in early life, e.g. ad-
verse childhood experiences (ACE), is one hypothesized mechanism. The LC- NA 
system influences the physiological stress response, but also cognitive functions. 
Indeed, NA effects on cognitive functions such as learning and memory have 
been shown in healthy individuals. Although cognitive deficits are core symp-
toms of MDD, the relationship of the LC- NA system and cognitive processes has 
rarely been investigated so far in these patients. Therefore, this study aimed to 
investigate whether NA stimulation affects acquisition and extinction processes in 
MDD patients using a fear conditioning paradigm. Additionally, we aimed to dis-
entangle potential effects of ACE. In a double- blind repeated measures design, 24 
MDD patients with ACE, 26 MDD patients without ACE, 27 healthy participants 
with ACE and 47 healthy participants without ACE were tested after administra-
tion of 10 mg yohimbine or placebo. As dependent variables, skin conductance re-
sponse, heart rate and fear potentiated startle reactions were measured. Our results 
show enhanced fear reactions after yohimbine and an interaction of yohimbine 
with ACE. The results may contribute to a better understanding of the role of the 
LC- NA System for cognitive processes in MDD patients.

Funding: Granted by the German Research Foundation (DFG; KU3106/2- 1).
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Body- focused repetitive behaviors (BFRB) are a clinical cluster of various 
diagnoses, such as trichotillomania, skin picking, or nail biting, causing anxiety 
and poor quality of life. These behaviors are often associated with poor motor im-
pulse control, and could arise from impairments in neural circuits involved in the 
generation of motor responses. Cognitive- behavioral therapy (CBT) represents 
an efficient treatment of BFRB, but little is known about the cerebral changes 
associated with clinical improvement. The current study aimed at investigating 
the psychophysiology of motor processing in BFRB patients and their relation-
ship with impulsivity. We also aimed to evaluate the impact of a CBT on these 
measures. Lateralized readiness potentials (LRP) were recorded in 21 BFRB pa-
tients and 23 healthy controls during a stimulus- response compatibility task and 
were correlated with impulsivity (Barratt Impulsiveness Inventory; BIS- 10). All 
measures were taken pre- post CBT in BFRB patients, and before and after a 4- 
month interval in healthy controls. Results showed that prior to treatment, the 
incompatible LRP onset tended to be delayed in the BFRB group. This effect was 
positively correlated with impulsivity, only in the BFRB group. The CBT induced 
a normalization (i.e. earlier onset) of the LRP in BFRB patients, but it had no im-
pact on impulsivity scores. Altogether, these results revealed that the chronometry 
of motor processing, reflected by the LRP onset, represents a sensitive marker 
of clinical improvement in BFRB patients even if impulsivity remains constant 
across time.

Funding: Canadian Institutes of Health Research (CIHR #93556).
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Resting high- frequency heart rate variability (HF) is a hypothesized index 
of parasympathetic dominance and a biomarker of psychological health, stress 
resilience, and emotion regulation (Thayer et al., 2012). HF has been linked 
with healthy responding, and low HF has been linked to anxiety, phobia, and 
stress disorders. Previous research showed more HF in blood- injection- injury 
type- specific phobia (BIITS) than in panickers, but less than in healthy controls. 
(Friedman et al., 1993; Friedman & Thayer, 1998) No recent research has revis-
ited this apparently singular finding. BIITS is the fear, faintness or fainting from 
experiences that may result in a loss of blood such as injection or injury (Bracha, 
2004). Our study examined subjects with BIITS fears and their resting HF. Fifty- 
one subjects completed the Fear Survey Schedule (FSS; Wolpe & Lang, 1964), 
indexing six types of fears, including BIITS fears (FSS- BI). HF was extracted 
from subjects’ inter- beat intervals measured at resting state using ECG. HF power 
predicted increased FSS- BI; a one unit increase in HR predicted a .260 increase 
on the FSS- BI, F = 9.25, p = .004. Correlation between HF power and FSS- BI 
was 0.398, p = .004. None of the other 5 subscales of the FSS showed significant 
correlations with HF, suggesting that the physiological response of those with 
BIITS fears is significantly different. This study provided new support for a physi-
ological model of the defense cascade, which predicts that people with BIITS will 
respond with maladaptive parasympathetic dominance to threatening situations.
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The traditional indices of heart rate variability are very useful tools 

in the psychophysiological evaluation of mental stress, however there 
are other little known indicators of HRV that could contribute to a more 
exhaustive evaluation of this phenomenon. In the present work is shown the ap-
plication of the non- usual Heart Rate Variability index as a psychophysiological 
indicator of mental stress. In a study crossover, 10 healthy subjects (19 ± 1.5 
years), RR intervals were obtained by electrocardiogram in the polygraph (AD 
Instruments Powerlab 8), during 5 minutes of rest and 5 minutes of response to 
arithmetic mental stress. The Survival Function and Serial Correlogram were cal-
culated. Significant increase p <0.05 of the heart rate and of the Serial Correlogram 
was found in mental stress with respect to rest and a significant decrease p <0.05 
of Survival Function in mental stress. This allows the use of these indicators in the 
assessment of mental stress, providing additional information about the predict-
ability and regularity of the heart rate associated with mental stress.
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CARDIORESPIRATORY AND PERFORMANCE MEASURES 
DURING PERFORMANCE OF A BLOCK DESIGN TASK

Jeremy Jamieson, Courtney Frost, Nicholas Cassavaugh, Richard Backs
Central Michigan University

Descriptors: Block Design, Cardiorespiratory, RT
We examined the effects of informational load and array size on performance 

in a computerized block design task that was a modification of the original Kohs 
(1923) format. 55 undergraduate students (20 females) completed 16 3x3 and 14 
4x4 block design patterns which differed in difficulty according to informational 
load as measured in logarithmic “bits” (Shannon & Weaver, 1949). Designs were 
presented in a 2x2 factorial in which the effects of difficulty (low or high in-
formation load) and array size (3x3 or 4x4) were assessed on cardiorespiratory 
(heart period (HP), high- frequency heart rate variability (HF- HRV), and respira-
tion rate (RR)) measures and performance measured with RT (from initiation to 
completion of the design) and number of block movements needed to complete 
the design (corrected for array size). HP was significantly shorter, HF- HRV was 
significantly suppressed, and RR was significantly faster during the block design 
task than during resting baselines collected before and after task performance. 
None of the cardiorespiratory measures differed between array size, and only HF- 
HRV and RR differed significantly between low and high information load. HF- 
HRV was more suppressed and RR was faster for low than for high information 
load designs. RT significantly increased across information load and array size; 
however, block movements only significantly increased with informational. The 
performance findings coincided with results of previous research (Royer 1977) in 
that high informational load was confirmed to negatively influence constructive 
performance.

Poster 4- 088

HEMISPHERIC ASYMMETRY AND AUTONOMIC NERVOUS 
SYSTEM RESPONSE TO VISUAL LIGHT STIMULI

Benjamin DeVore, Riya Nag, Grace Herrick, Patti Harrison, David Harrison
Virginia Polytechnic and State University

Descriptors: Hemispheric Response, Sympathetic Activation, Light
A large body of research has demonstrated hemispheric asymmetries in 

cerebral control of the sympathetic and parasympathetic divisions of the auto-
nomic nervous system, with the sympathetic system primarily regulated by right 
hemispheric activation and parasympathetic by the left hemisphere. Past research 
has demonstrated selective light stimulation to induce arousal of the sympathetic 
nervous system due to the nature of the contralateral retinocollicular projections 
to the right hemisphere. However, few studies have assessed hemispheric asym-
metries of autonomic responses to monocular light stimulation in humans. In 
order to provide further data on selective hemispheric activation through bright 
light exposure, this study implemented a straightforward method of monocular 
light stimulation to investigate its effect on sympathetic nervous system activity 
and performance on a memory task. Results indicated significant differences (F 
= 4.942, p = 0.033) by light condition compared to baseline on the physiological 
measure of electrocardiograph, but not electrodermal activity. These differences 
were seen to be associated with significant differences in parasympathetic re-
sponse (p = 0.033), with near significance in sympathetic response (p = 0.063). 
Results on memory task performance and changes in blood pressure post stimuli 
exposure will also be presented. These results further support the psychophysio-
logical relationship between light stimulus and autonomic activation.
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THE EFFECTS OF STIMULUS TYPE AND DURATION ON 
EARLY VISUAL ERPS

Haiyang Jin1, William Hayward2, Matthew Oxner1, Paul Corballis1

1The University of Auckland, 2The University of Hong Kong

Descriptors: Face Perception, ERP, Duration
Two experiments were conducted to explore the influence of visual stimulus 

type and duration on the manifestation of the P1 and N1/N170 components of the 
event- related potential (ERP). In Experiment 1, participants were presented with 
face or house images, or scrambled images for different durations (17, 50, 100, 
or 200 ms) and were asked to judge whether the image was a face or house via 
a keypress. The visual processing time was restricted by adding masks immedi-
ately following the stimuli. In Experiment 2, we increased the proportion of trials 
presented for 17ms, and removed the 50 and 100 ms conditions. This allowed 
us to compare the same ERP components for correct and incorrect responses. In 
both experiments, ERPs were derived from EEG recorded at 128 scalp locations. 
Behaviorally, accuracy for discriminating faces from houses was approximately.
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THE ROLE OF INSULA IN PROCESSES OF AUDIO- VISUAL 
INTEGRATION

Daria Kostanyan1, Alexander Vartanov1, Andrey Kiselnikov1, Stanislav 
Kozlovskiy1, Vadim Ushakov2, Natalia Buldakova1, Anastasiya Korosteleva3

1Lomonosov Moscow State University, 2National Nuclear Research University 
MEPhI, 3NRC Kurchatov Institute

Descriptors: Audio-visual Integration, Insula, fMRI
Audio- visual integration has very important function in perception. The 

study involved 33 healthy right- handed participants (18 female), 22.3±1.8 y.o. 
The fMRI images were obtained by 3T- MRI scanner Siemens Verio (65 slices, 
TR=2200 ms, TE=25 ms, voxel size=2х2х2 mm, FA=90°, MB 5, CMRR), block 
design and SPM12 software (FWE p<0.05) were used. To study audio- visual in-
tegration photos and bleating of sheep were used as stimuli. These stimuli were 
naturally molded into polymodal images and didn’t represent personal experience 
of the participants. 7 pictures and 7 sounds were used. Each picture was matched 
with a corresponding sound. Experiment consisted of 5 sessions. In session (1) 
only pictures and in session (2) only sounds were presented with task to pas-
sively perceive stimuli. In session (3) the picture and corresponding sound were 
simultaneously presented with the same task and bimodal associations between 
a sheep’s’ ‘faces’ and bleats were formed. In session (4) sheep’s faces were pre-
sented and participant had to imagine corresponding sound, and in session (5) 
vice versa. (4)>(1) and (5)>(2) contrasts as well as 1 to 5 series separately were 
analyzed. We found increasing activation of insula (predominantly right) for both 
contrasts. In (1) and (2) control sessions alone activation of this area was not 
presented. This area was also activated in the third session when stimuli were pre-
sented simultaneously. We found that insula is related to forming of audio- visual 
bimodal complexes and this system can be activated if only one stimulus from 
bimodal complex was presented.

Funding: The research was financially supported by the Russian Science 
Foundation, project No 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially).

Poster 4- 091

INFLUENCE OF SEMANTIC MEANING ON PERCEPTION: AN 
FMRI STUDY

Daria Gromova1, Alexander Vartanov1, Andrey Kiselnikov1, Stanislav 
Kozlovskiy1, Julia Marakshina2, Vadim Ushakov3, Natalia Buldakova1, 

Anastasiya Korosteleva3

1Lomonosov Moscow State University, 2Psychological Institute of Russian 
Academy of Education, 3National Nuclear Research University MEPhI, 4NRC 

Kurchatov Institute

Descriptors: Semantics, Emotions, Audial Perception
We performed an fMRI study to identify the psychophysiological relation-

ships between emotions and semantics. The study involved 35 healthy right- 
handed participants (16 men), 21.9±1.9 y.o. The fMRI images were obtained 
via 3T MRI- scanner Siemens Verio (SPM12 software was used, p<0.05, FWE- 
corrected). In the control series the subjects had to assess the degree of emotional 
expression in the auditory stimuli. In the series 1 the word “Yes” was pronounced 
with different emotional expressions (stimuli had semantic and emotional compo-
nents), in the series 2 there were sounds produced by cats in different situations 
that doesn’t contain semantic component (only emotional). The series 3 was held 
in a week and contained stimuli from series 2 but some of the cat sounds from se-
ries 2 was given a specific semantic meaning in a training (so stimuli had semantic 
and emotional components). We found decrease in activity of the anterior insula 
from series 2 to 3 indicating a decrease in the role of emotional component in 
the formation of the meaning. Activity of posterior cingulate gyrus similarly de-
creases after the training. Comparison of series 1 and 3 also revealed a difference 
in the fusiform gyrus (responsible for word recognition). There was more activity 
in the right hemisphere in series 1 and 2; also in series 3 there was an increase in 
activation of the left hemisphere. After giving semantic meaning to emotional au-
ditory stimuli, the activity of areas related to processing of emotional information 
decreased and the activity of the area responsible for word recognition increased.

Funding: The research was financially supported by the Russian Science 
Foundation, project No. 16- 18- 00066, and the Supercomputing Center of 
Lomonosov Moscow State University (non- financially).
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THE N2 COMPONENT INDEXES BUNDLE PREFERENCE AND 
BUNDLE VARIETY

Ruyi Qiu, Xiaoang Wan
Tsinghua University

Descriptors: Consumer Preference, Variety Seeking, N2
Recent event- related potential (ERP) studies revealed that the N2 component 

on central electrode sites could index consumer preference. However, whether 
the N2 reveals consumer preference for product bundles and how bundle variety 
modulates this effect remain to be investigated. An online survey on 79 partic-
ipants was run to obtain two popular yogurt flavors (PFs), two unpopular yo-
gurt flavors (UFs) and three flavors with moderate popularity (MFs). Then four 
types of triple- play bundles were constituted for the present study: 3PF(identical), 
3UF(identical), 2P1U (less- varied) and 3MF (more- varied). Before the experi-
ment, each participant (20 in total) was asked to choose one most- preferred flavor 
and one least- preferred flavor. Then participants viewed images of yogurt bundles 
with EEG being recorded, followed by a selection test in which they were pre-
sented with pairs of bundles and were required to choose preferred ones. The re-
sults revealed significantly decreased N2 amplitudes for more preferred and more 
varied yogurt bundles, with the former prominent in frontal area and the latter 
prominent in parietal area. The correlation between preference rankings and N2 
amplitudes was significant in electrode Fz (but not in Pz) while the effect of bun-
dle variety was significant only on N2 in electrode Pz. These findings indicated 
that different brain regions might play key roles in evaluations of bundle prefer-
ence and bundle variety, with the frontal area involved more in inhibiting less pre-
ferred bundles while the parietal area involved in categorization of bundle variety.

Funding: National Natural Science Foundation of China (Grant No. 71472106) 
awarded to Xiaoang Wan and Tsinghua University Initiative Scientific Research 
Program.
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FEELING TOUCHED: TACTILE 2- POINT DISCRIMINATION 
THRESHOLDS PREDICT EMPATHY PERSONALITY TRAITS

Michael Schaefer
Medical School Berlin

Descriptors: Empathy, Touch
According to the Five- Factor- Model human personality is often described 

in five core dimensions (extraversion, neuroticism, agreeableness, conscientious-
ness, and openness). Furthermore, recent work suggests that individuals can also 
be differentiated with respect to their ability for empathy. For all of these person-
ality traits different neural substrates are discussed. The neural underpinnings of 
empathy personality traits are supposed to be in particular the insula and the so-
matosensory cortices. For example, empathy has been related to mirror- like brain 
activation in the primary somatosensory cortex when observing touch. Given that 
in the traditional understanding the primary somatosensory cortex represents 
touch on the body surface, we here aimed to test if tactile acuity in the digits 
is linked to empathy personality traits. Participant’s tactile abilities were tested 
with 2- point discrimination thresholds. In order to assess personality traits we 
employed the Interpersonal Reactivity Index (IRI) and the NEO- FFI. Results re-
vealed significant negative relationships with affective empathy and tactile acuity. 
Hence, the higher the tactile perception abilities, the less empathic the participant 
was. Moreover, we found a positive relationship between introversion and tactile 
acuity, thus confirming earlier findings. We conclude that empathy personality 
traits seem to be related to tactile perception. This finding suggests that the so-
matosensory cortices might be linked to personality in a more direct way than 
previously thought.
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BEHAVIORAL INHIBITION AND ANTERIOR ALPHA 
ASYMMETRY ARE PREDICTORS OF ADHERENCE 

TO CONTINUOUS POSITIVE AIRWAY PRESSURE FOR 
OBSTRUCTIVE SLEEP APNEA

Daniel Everhart1, Katie Lehockey2, Jonathan Highsmith3, Eric Watson4, James 
Loveless5, Alex Nicoletta1, Andrea Winters1, Taylor Zurlinden1, Christian 

Kelly1, Kelly Bickel6
1East Carolina University, 2MedStar Health, 3US Department of Veterans Affairs, 

4Mount Sinai Rehabilitation, 5University of Virginia, 6University of Michigan

Descriptors: Obstructive Sleep Apnea, Resting EEG Asymmetry, Behavioral 
Inhibition

Obstructive sleep apnea (OSA) is associated with increased mortality. 
Continuous positive airway pressure (CPAP) is an efficacious intervention, but ad-
herence is poor. This study examined predictors of CPAP nonadherence. Frontal 
alpha asymmetry (8- 12Hz) recorded at F3 and F4 scalp sites was measured at 
baseline prior to polysomnography(PSG). Behavioral tendencies associated with 
the Behavioral Inhibition and Behavioral Activation Systems (BIS, BAS) were 
also examined. The BIS/BAS scales include 5 subscales, BAS- Drive(BAS- D), 
BAS- Reward Responsiveness(BAS- RR), BAS- Fun Seeking(BAS- FS), and re-
cently BIS- Anxiety(BIS- A) and BIS- Fear(BIS- F). Sixty adults (30 women) with 
OSA were recruited from a local sleep center. Inventories were completed prior 
to PSG. CPAP adherence was defined as ≥ 4 hours per night and was measured 
at 7, 30 and 60 days. Frontal alpha asymmetry was calculated using log(alpha 
power right F4) – log(alpha power left F3). BIS- F was negatively associated with 
adherence at 7 days, [r(53) = - .282, p < .05], 30 days, [r(53) = - .301, p < .01] and 
60 days [r(53) = - .413, p < .01].  BAS- RR was associated with left anterior asym-
metry [r(53) = .307, p < .05], and left frontal alpha activity was associated with 
adherence when comparing adherence at 60 days versus 30 days [r(53) = .354, 
p < .05]. These findings indicate that nonadherence is associated with BIS- Fear 
rather than BIS- Anxiety.  Left frontal activity, associated with approach- related 
behavior, is associated with improved adherence at 60 days.  Implications for im-
provement in CPAP adherence are discussed.

Poster 4- 095

MIRRORED EFFECTS OF RESTING HEART RATE VARIABILITY 
AND ACTIVE COPING ON THE RELATIONSHIP BETWEEN 

RACE- RELATED STRESS AND RUMINATION

LaBarron HIll1, Lori Hoggard2

1Duke University Medical Center, 2Rutgers, The State University of New Jersey

Descriptors: Active Coping, Heart Rate Variability, Race-related Stress
Resurgent interest in active coping among African American youth has re-

vealed complex associations between striving to overcome real and perceived barri-
ers and mental and physical health. Greater vagally- mediated heart rate variability 
(vmHRV) has been hypothesized to index coping among African Americans—
particularly in response to more frequent exposure to race- related stressors. We 
examined the moderating roles of John Henryism (JH), an established measure 
of active coping, and resting vmHRV in the association between two measures of 
race- related stress (i.e. race- related vigilance and everyday discrimination) and 
rumination in a sample (N=80) of African American young adult women (mean 
age = 20 ± 1.4 years). In regression models adjusted for age and socioeconomic 
status, significant interaction effects were observed for both vmHRV and JH with 
each measure of race- related stress: such that everyday discrimination and race- 
related vigilance were associated with greater rumination among individuals en-
dorsing greater JH and among those with the highest vmHRV (p’s ≤ .05). These 
findings are consistent with previous assertions that greater race- related stress 
is associated with maladaptive emotion regulation among African Americans. 
Significantly, these data are the first to demonstrate that resting vagally- mediated 
heart rate variability may mirror the behavioral tendency to ‘strive against all 
odds’— particularly among emerging adult African American women.

Funding: This research was supported by funding from the National Heart, Lung, 
and Blood Institute (R01HL121708) to the first author [L.K.H.]). The second author 
(L.S.H.) was supported by funding from the National Science Foundation (537597).
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LEARNT N400: ERP IN OLD AND NEW SEMANTICALLY 
UNRELATED WORD PAIRS

Boris Kotchoubey1, Maryam Farshad1, Yuri Pavlov2

1University of Tübingen, 2Ural Federal University

Descriptors: Learning, Semantics
Twenty- two healthy individuals participated in two experiments, each entail-

ing an acquisition phase (Acq) and a test phase (Test). They listened to word 
pairs (WP), all of which were strongly semantically unrelated. During Acq ten 
WP were presented ten times each in direct (cat/spoon) and 10 times in reversed 
(spoon/cat) order. Test of Experiment I entailed the presentation of the same “old” 
WP (N=100) mixed with 100 new WP. In Experiment II, in addition to the same 
two categories, 100 WP were presented whose 1st word was one of the words 
used in old pairs, but the 2nd word was a new one (called “old- new pairs”). All 
words elicited an N400 between 250 and 550 ms, whose Current Source Density 
analysis indicated a maximum over the right temporal lobe. In Experiment II, its 
amplitude to the 2nd word in the pair was larger in new and old- new WP then in 
old WP. In Experiment I, the N400 to the 2nd word was larger in new than in old 
pairs, but additionally, the same old versus new difference was also significant 
to the 1st word, although the size of this effect was smaller than to the 2nd word. 
Two different effects may take place. The responses to the 1st word show that 
repetition alone may affect the N400. Since, however, this effect was rather small 
in Experiment I and zero in Experiment II, we argue that the large differences to 
the 2nd word should be attributed to an additional semantic factor, i.e., the familiar 
WP become psychological related. Interestingly, at the individual level the new- 
versus- old effect to the 2nd word was significant in 20 of the 22 participants.

Funding: German Research Society (Deutsche Forschungsgemeinschaft), Grant 
KO- 1753/13- 1.
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NEURAL CORRELATES OF RHYME JUDGMENT AS AN INDEX 
OF INNER SPEECH

Amanda Nagler, Melissa Ortiz, Kristina Karouzakis, Melissa Randazzo
Adelphi University

Descriptors: Overt rhyming, Internal Speech, Electroencephalography
Internal speech is informed by phonological representation and measured by 

rhyme judgment. We examine the neural correlates of rhyme judgment to under-
stand the relationship between rhyme and internal speech. Participants perform 
rhyme judgment for words and non- words across 4 orthographic and phonolog-
ical conditions [O+P+; O+P- ; O- P+; O- P- ] in 2 modalities (Auditory & Visual). 
EEG is recorded via a 128- electrode net at 500 Hz. Preliminary data show a large 
difference between O+P+ and O- P- , indicative of an expected N400 in the audi-
tory modality. In the visual modality, a positivity at 200 ms was observed in all 
conditions, with the largest amplitude distinction for O+P- , driven by the violation 
of rhyme expectation based on orthography. The relationship between the timing 
of overt rhyme production and rhyme judgment as a marker of internal speech was 
examined using brain- behavior correlations. Anticipated results may help refine 
treatments that capitalize on internal speech to improve overt speech in expressive 
aphasia.
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ELECTROPHYSIOLOGICAL EVIDENCE FOR THE PROCESSING 
OF PREDICATIVE METAPHORS

George Spanoudis
University of Cyprus

Descriptors: Predicative Metaphors, Language Comprehension, N400 Effect
Despite the growing literature on metaphor comprehension, very few studies 

attempted to investigate the electrophysiological basis of predicative metaphor 
processing. Predicative metaphors elicit the creation of a semantic link either 
between the subject and the verb, or between the verb and its object. We used 
event- related potentials (ERPs) to examine the time- course of processing meta-
phorical and literal sentences. Nineteen healthy participants (sixteen female, three 
male, 19- 28 years) read sentences silently and judged by pressing one of two 
buttons whether the sentences had metaphorical or literal meaning. ERPs were 
measured to mid- sentence targeted verbs (TVs) as participants read familiar pred-
icative metaphors (‘the boy hides his feelings’) or literal sentences (‘the boy hides 
the cakes’) of the same form. Reading metaphors in contrast to literal sentences 
revealed a robust N400 effect; TVs in the metaphorical, in comparison to the 
literal, sentences evoked an early localized N400 effect that was around 400 ms 
after TV onset, signifying that, by this time, their metaphorical meaning had been 
obtained. These findings are consistent with electrophysiological studies of nomi-
nal metaphor indicating that predicative metaphor comprehension share common 
electrophysiological activity with other metaphors.
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Assessment of Binaural Interaction by Means of Speech Induced 
Binaural Beats

Andreas Schroeer1, Farah Corona-Strauss1, Ozcan Ozdamar2, Jorge Bohorquez2, 
Daniel Strauss1

1Saarland University, 2University of Miami

Descriptors: Binaural Interaction, Time-frequency, Event-related Potentials
The most commonly used electrophysiological correlates of binaural inter-

action is the β- wave of the auditory brainstem response. However, analysis of 
the β- wave contains no information of neural processes above the level of the 
brainstem. Binaural beats (BB) are an auditory illusion created by presenting to 
the ears two sinusoids signals with a slightly different frequency. They are closely 
related to binaural interaction as they cannot be perceived monaurally. Based on 
the principles of BB, we designed a scheme to change speech signals in the time 
frequency domain in such a way, that dichotic presentation leads to a transient 
auditory perception, including late auditory evoked potentials (LAEPs), while 
diotic presentation elicits neither. In this study, we modified sentences used to 
determine speech intelligibility to contain these to generate beats which we call 
speech induced binaural beats (SBB). Twelve normal hearing adults entered the 
study. LAEPs were recorded using passive electrodes on the left and right mas-
toids with reference to Cz. During the measurements, subjects were instructed to 
keep their eyes closed and press a button every time they heard a “color” word. 
For maximum reproducibility, the SBB were always contained in the same word. 
Dichotic presentation of the altered speech signals reliably evoked late potentials, 
while both the unaltered and diotic presentation of only one of the altered signals 
did not evoke any LAEP. We can therefore assume that the recorded LAEPs are 
indeed result from a binaural interaction.

Funding: Partially supported by the German Federal Ministry of Education and 
Research (BMBF); Grant no. 03FH016PX5.
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RAPID TEMPORAL PROCESSING: HOW BEHAVIOURAL 
AND PSYCHOPHYSIOLOGICAL MEASURES RELATE WITH 

ASYMMETRICAL NEUROANATOMY

Jesse Bourke1, Gavin Cooper1, Birte Forstmann2, Pat Michie1, Ulli Schall1, 
Juanita Todd1

1University of Newcastle, 2University of Amsterdam

Descriptors: Temporal Processing, Mismatch Negativity, Neuroanatomy
Speech perception is well known to be a left- hemisphere biased process. 

This lateralisation is attributable to a bias for linguistic representations (e.g., 
phonemes/syllables), but also the acoustical features that such representations 
are made up of. In particular, so called “core speech areas” of the brain have 
been shown to be biased towards rapid temporalcues in even non- speech auditory 
stimuli. One such cue is the gapbetween a consonant and vowel, which is crucial 
for distinguishing consonant- vowel syllables (CVSs) such as /ba/ and /pa/. This 
leftward temporal bias can be inverted to the right- hemisphere with the presence 
of spectral complexity (e.g., noise). In the present study we assessed the tempo-
ral acuity of 63 healthy adults (40 female, aged 18- 46; M = 23.68, SD = 6.46); 
measuring the threshold at which they could no longer behaviourally discriminate 
“gap” and “no- gap” non- speech CVS analogues. We also assessed their psycho-
physiological sensitivity using a mismatch negativity (MMN) paradigm; measur-
ing event- related responses to rare “gap” stimuli that deviated from a sequence 
of standard “no- gap” stimuli -  presented monaurally in both the presence and 
absence of noise. Furthermore, we assessed neuroanatomical asymmetry of core 
speech regions (e.g., planum temporale; PT) using structural MRI. Our findings 
showed a larger MMN response related to better temporal acuity, except when 
presented to the right- ear/left- hemisphere in noise. Interestingly, left PT surface- 
area size only correlated with the MMN response in this condition. Furthermore, 
greater PT surface- area asymmetry related to better temporal acuity. Overall, 
relationships between behaviour, psychophysiology, and neuroanatomy in rapid 
temporal processing are evidenced to be present, yet complex.
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FROM ERP TO FMRI: STAGES OF REWARD PROCESSING 
USING THE MONETARY INCENTIVE DELAY TASK

Keisha Novak1, Colin Sauder2, Dan Foti1
1Purdue University, 2Adams Clinical, University of Texas Health Science Center, 

San Antonio

Descriptors: Reward, ERP, fMRI
Basic neuroscience shows that reward includes several stages that are func-

tionally and biologically distinct, yet few studies have combined advantages of 
structurally and temporally measuring brain activity together across these stages. 
Various imaging modalities provide unique information about reward processing: 
fMRI is used to spatially capture brain activity within the core reward network, 
and ERP data to characterize the time course of activity within this network. 
In previous studies, the author has focused on characterizing the time- curse of 
reward processing using ERPs (Novak and Foti, 2015; Novak, Novak, Lynam, 
and Foti, 2016) while the current project incorporates advantages of fMRI. Data 
collection is ongoing. The methods include a within- subjects design such that 
participants will complete both ERP and fMRI version of the MID task. Specific 
analyses of interest will include how anticipatory ERPs (Cue- P3, CNV, SPN) cor-
relate with BOLD activity in distinct regions within the anticipatory reward net-
work, and how consummatory ERPs (RewP, Fb- P3) correlate with BOLD activity 
in the consummatory reward network. Two participants have been piloted through 
the fMRI task to date, and data is planned to be collected from an additional 15 
participants.

Funding: SPR Research Training Award.
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CARDIOVASCULAR CHANGES DURING WORKING MEMORY 
AND ATTENTION TASKS: AN ASSESSMENT OF BLUE– AND 

WHITE- COLLAR WORKERS

Ardalan Eslami, Chris Zaslawski, Najah Nassif, Sara Lal
University of Technology, Sydney

Descriptors: Heart Rate Variability, Working Memory, Attention
Blue and white- collared professions inherently require different skill sets. 

There is a large body of evidence correlating both cognitive domains to various car-
diovascular diseases. Investigation into the relationship between heart rate variabil-
ity (HRV) and executive function tasks may improve performance in the workplace 
along with reducing the burden of cardiovascular disease. This study investigates 
the changes in HRV parameters during active working memory and attention tasks 
in blue and white- collared workers. Sixty volunteers (30 blue- collar, 30 white- 
collar), aged 44±13, underwent a three- lead HRV assessment. Baseline HRV (10 
minutes) and active HRV examinations were performed. The active neuropsycho-
logical tasks administered were the spatial working memory task, attention switch-
ing task, rapid visual information processing task, and the spatial span task. The 
present study found reductions in low frequency HRV during the spatial span task 
for both white (p<0.001) and blue- collared workers (p=0.02). High frequency HRV 
reduced for white- collared workers during the spatial span task (p<0.02), whereas, 
high frequency HRV increased for blue- collared workers during the spatial working 
memory task (p<0.001). The results suggest that the activities required by these 
professions may have negative effects on the autonomic nervous system. Thus, im-
provements in various executive function domains may not only improve health and 
performance in the workplace, but may also improve cardiovascular health.

Funding: This research is supported by an Australian Government Research 
Training Program.
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ADIPOSITY MEDIATES THE ASSOCIATION BETWEEN 
AEROBIC FITNESS AND CORTICAL THICKNESS IN 

OVERWEIGHT/OBESE CHILDREN: THE ACTIVEBRAINS 
PROJECT

Irene Esteban-Cornejo1, Jose Mora-Gonzalez2, Cristina Cadenas-Sanchez2, Oren 
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1Northeastern University, 2University of Granada, 3Bellvitge Biomedical 
Research Institute- IDIBELL, 4Karolinska Institutet, 5Monash University, 

6University of Pittsburgh

Descriptors: Brain, Aerobic Fitness, Body Composition
This study examined: (i) the associations between aerobic fitness, overall 

cortical thickness and intelligence and, (ii) whether adiposity indicators medi-
ate these associations in overweight/obese children. A total of 101 overweight/
obese children aged 8- 11 years were recruited from Granada, Spain. Aerobic fit-
ness was assessed following the 20- m shuttle- run test. Adiposity was assessed 
by Dual- energy X- ray absorptiometry (Discovery densitometer from Hologic). 
Intelligence was assessed by The Kaufman Brief Intelligence Test. T1- weighted 
images were acquired with a 3.0 Tesla Siemens Magnetom Tim Trio system. We 
used FreeSurfer software version 5.3.0 together with the recon-all pipeline to as-
sess cortical thickness (mm). Results indicated that aerobic fitness was related 
to overall cortical thickness (b=0.321,  P=0.004), which further associated with 
higher intelligence (b=0.198,  P=0.037), after adjustments for sex, peak high ve-
locity and parental education. The association between aerobic fitness and overall 
cortical thickness was mediated through fat mass index by 56.9 %. In conclusion, 
aerobic fitness may influence overall cortical thickness, and in turn, overall cor-
tical thickness may be associated with higher intelligence. Importantly, adiposity 
may hinder the beneficial influence of aerobic fitness on cortical thickness. We 
highlighted the usefulness of aerobic exercise interventions for overweight and 
obesity, as they can contribute to improve fitness and reduce adiposity and hence 
to stimulate the positive link between physical and brain health.
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the Spanish Ministry of Science and Innovation (RYC- 2011- 09011 & FJCI- 
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