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conditions 

 
ABSTRACT: 34TAutonomic nervous system (ANS) dysregulation, mostly a reduced cardiac vagal tone as 
measured by the high frequency (HF) power of heart rate variability (HRV), is a key factor in 
psychopathology, including depression, severe mental illness (SMI) [1], as well as several medical 
conditions (e.g., cardiovascular disease) [2]. A network of brain regions (the central autonomic network; 
CAN) – including the anterior cingulate (ACC), insular, orbitofrontal, and ventromedial prefrontal cortices, 
and the amygdala – has been shown to be affected in psychopathology, mostly when associated with 
somatic symptoms. Through projections to the hypothalamic and brainstem autonomic nuclei, this network 
has been also postulated to control HRV. Studies using neuroimaging techniques and EEG co-registration, 
proposed a key role of theta activity linking CAN, particularly rostral ACC activity, to HRV. 
 
Project_3 Central-autonomic measures of impaired attentional inhibition of unpleasant stimuli in 
individuals with dysphoria (PI: Gentili; co-PIs: Palomba, Liotti, Bertoldo, Messerotti Benvenuti)  
Cognitive theories postulate that depression is characterized by cognitive biases in attentional functioning 
that facilitate the processing of negatively valenced information. Specifically, it has been demonstrated that 
depression impairs inhibitory mechanisms in the processing of unpleasant stimuli once they have come into 
the focus of attention [6]. Neuroimaging studies confirmed that abnormal patterns of activation in the rostral 
ACC (a key region implicated in the integration of visceral and attentional information during affective 
processing that is critical for self-regulation and adaptability) can be observed patients with depression 
during attentional inhibition of unpleasant stimuli. In the present project the central (Theta-EEG) and 
autonomic (HRV) electrophysiological correlates of attentional inhibition (assessed through an emotional 
Go/Nogo task) in individuals with vs. without dysphoria (i.e., subclinical depression) and their associations 
with changes in depression severity at 3-6-9-12 month follow-up will be examined. 
34TParticipants. Participants  with sub-clinical depressive symptoms (as assessed by clinical interviews and 
questionnaires). Participants will be recruited through Clinical Services of the Department of General 
Psychology at University of Padua.34T 34TAge- and sex-matched control participants will be recruited as well. 
 
34TThe research groups. The PI and the whole research group at UNIPD have developed long-lasting 
international collaborations in the field of affective, cognitive and behavioral neuroscience, psychiatry, and 
particularly the area of neuro-visceral integration model for emotion regulation (prof. Juilan Thayer, The 
Ohio State University), which will provide a solid base for both the proposed projects as well as the planned 
research methods and trainings. 
 
REFERENCES: 
34T1. Correll CU, Solmi M, Veronese N, Bortolato B, Rosson S, Santonastaso P, Thapa-Chhetri N, Fornaro M, 
Gallicchio D, Collantoni E, Pigato G, Favaro A, Monaco F, Kohler C, Vancampfort D, Ward PB, Gaughran 
F, Carvalho AF, Stubbs B. Prevalence, incidence and mortality from cardiovascular disease in patients with 
pooled and specific severe mental illness: a large-scale meta-analysis of 3,211,768 patients and 113,383,368 
controls. World Psychiatry 2017;16:163-180. 
34T2. Patron E, Messerotti Benvenuti S, Favretto G, Valfrè C, Bonfà C, Gasparotto R, Palomba D. Association 
between depression and heart rate variability in patients after cardiac surgery: a pilot study. Journal of 
Psychosomatic Research 2012;73:42-46. 
34T3. Nakai Y, Fujita M, Nin K, Noma S, Teramukai S. Relationship between duration of illness and cardiac 
autonomic nervous activity in anorexia nervosa. Biopsychosocial Medicine 2015;9:12. 
4. Peschel SK, Feeling NR, Vögele C, Kaess M, Thayer JF, Koenig J. A systematic review on heart rate 
variability in Bulimia Nervosa. Neuroscience & Biobehavioral Reviews 2016;63:78-97. 
34T5. Gentili C, Messerotti Benvenuti S, Palomba D, Greco A, Scilingo EP, Valenza G. Assessing mood 
symptoms through heartbeat dynamics: An HRV study on cardiosurgical patients. Journal of Psychiatric 
Research 2017;95:179-188. 
34T6. Joorman J. Attentional bias in dysphoria: The role of inhibitory processes. Cognition and Emotion 
2004;18:125-147. 
 
 



34TEXPERIMENTAL DATA34T34T: 
34TTo be acquired  34TX 
34TAlready acquired (ready to be 
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34TPhysiological recording/analysis and procedures will be similar across projects. HRV will be assessed 
with ECG recording. The ECG will be measured in a modified lead II chest configuration. R-R intervals 
will be exported to Kubios-HRV Analysis software 2.0 to extract time, frequency and non-linear domains 
HRV features. The study of non-linear metrics of HRV will be conducted as they have a high informative 
power in discriminating patients from controls, and in assessing depressive symptoms in medical patients 
[5]. EEG will be recorded through a pre-cabled high-density 128-channel HydroCel Geodesic Sensor Net 
and be referenced to the vertex. Time-frequency and source localization analyses will be conducted in 
Brainstorm. Each system is available at the Department of General Psychology (University of Padua).34T 34THRV 
and EEG features will be used as input for supervised classification algorithms (e.g., neural networks, SVM) 
to discriminate healthy from depressed subjects. The use of high-density EEG, which exhibits temporal 
resolution in the millisecond range, together with HRV will provide unique information on the time course 
and specificity of neural and visceral coupling in healthy individuals as well as in patients with somatic and 
psychopathological conditions. All patients will undergo (1) an assessment at baseline for biomedical, 
psychological and psychiatric variables and ECG and EEG recordings (2) a monitoring of the above 
variables every 3 months for a period of 12 months. In project 1, half of the participants will undergo 5 
HRV-biofeedback sessions between the baseline assessment and the first monitoring evaluation. No other 
specific intervention will be involved in the study, and patients will receive treatment as usual. In project 334T 
34Tan emotional Go/Nogo task will be included as a measure of attentional inhibition in the processing of 
unpleasant stimuli. 
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