
Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

HANDBOOK OF PSYCHOPHYSIOLOGY, FOURTH EDITION

TheHandbook of Psychophysiology has been the authoritative resource for more than a

quarter century. Since the third edition was published a decade ago, the field of

psychophysiological science has seen significant advances, both in traditionalmeasures

such as electroencephalography, event-related brain potentials, and cardiovascular

assessments, and in novel approaches and methods in behavioral epigenetics, neuro-

imaging, psychoneuroimmunology, psychoneuroendocrinology, neuropsychology,

behavioral genetics, connectivity analyses, and non-contact sensors. At the same

time, a thoroughgoing interdisciplinary focus has emerged as essential to scientific

progress. Emphasizing the need for multiple measures, careful experimental design,

and logical inference, the fourth edition of the Handbook provides updated and

expanded coverage of approaches, methods, and analyses in the field. With state-of-

the-art reviews of research in topical areas such as stress, emotion, development,

language, psychopathology, and behavioral medicine, the Handbook remains the

essential reference for students and scientists in the behavioral, cognitive, and bio-

logical sciences.

JOHN T. CACIOPPO is the Tiffany andMargaret Blake Distinguished Service Professor

and Director of the Center for Cognitive and Social Neuroscience at the University of

Chicago. Cacioppo is the author of more than 500 scientific articles and 20 books.

Among the awards he has received are the Troland Award from the NAS, the Award

for Distinguished Scientific Contributions from SPR, the Distinguished Scientific

Contribution Award from APA, the Distinguished Scientific Contribution Award and

the Scientific Impact Award from the SESP, and the Theoretical Innovation Prize from

SPSP. He is a former Editor of Psychophysiology and a past president of the Society for

Psychophysiological Research.

LOUIS G. TASSINARY is the John Only Greer Architectural Heritage Professor and

Director of the Environmental Psychophysiology Laboratory at Texas A&MUniversity.

He has published in a wide variety of journals including Psychological Science,

Proceedings of the National Academy of Sciences, Proceedings of the Royal Society B,

Preservation Law & Research, and Environment & Behavior. He is a former recipient of

an NSF Presidential Faculty Fellowship and the Kadel Medal for Career Achievement,

and a former secretary of the Society for Psychophysiological Research. He is also an

amateur triathlete.

GARY G. BERNTSON is Emeritus Academy Professor of Psychology at the Ohio State

University. He has published over 200 peer-reviewed articles and has edited several

books. He has served on numerous federal advisory committees (NIH and NSF, as well

as the Department of Homeland Security and the Department of Defense). He has

served as a Board member, Secretary, and then President of the Society for

Psychophysiological Research. He was the recipient of Distinguished Teaching and

Distinguished Scholar awards from the Ohio State University, and received the Paul

D. MacLean Award for Outstanding Research in Neuroscience from the American

Psychosomatic Society (2013).

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

FOURTH EDITION

HANDBOOK OF

PSYCHOPHYSIOLOGY

Edited by

John T. Cacioppo

University of Chicago

Louis G. Tassinary

Texas A&M University

Gary G. Berntson

Ohio State University

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

4843/24, 2nd Floor, Ansari Road, Daryaganj, Delhi – 110002, India

79 Anson Road, #06–04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781107058521

© Cambridge University Press 2017

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2017

Printed in the United Kingdom by TJ International Ltd, Padstow, Cornwall

A catalogue record for this publication is available from the British Library.

Library of Congress Cataloging-in-Publication Data
Cacioppo, John T., editor. | Tassinary, Louis G., editor. | Berntson, Gary G., editor.
Handbook of psychophysiology / edited by John T. Cacioppo, University of Chicago, Louis
G. Tassinary, Texas A&M University, Gary G. Berntson, Ohio State University
Fourth edition. | Cambridge, United Kingdom : Cambridge University Press, 2016. | Series:
Cambridge handbooks in psychology | Includes bibliographical references and index.
LCCN 2016012973 | ISBN 9781107058521 (hardback)
LCSH: Psychophysiology – Handbooks, manuals, etc. | BISAC: PSYCHOLOGY / Applied
Psychology.
LCC QP360 .P7515 2016 | DDC 612.8–dc23
LC record available at http://lccn.loc.gov/2016012973

ISBN 978-1-107-05852-1 Hardback

Cambridge University Press has no responsibility for the persistence or accuracy of
URLs for external or third-party Internet Web sites referred to in this publication
and does not guarantee that any content on such Web sites is, or will remain,
accurate or appropriate.

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

Contents

List of Figures page viii

List of Plates xii

List of Tables xiv

List of Contributors xv

FOUNDATIONS

1 Strong Inference in Psychophysiological Science . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

John T. Cacioppo, Louis G. Tassinary, and Gary G. Berntson

2 A Neuroscience Framework for Psychophysiology . . . . . . . . . . . . . . . . . . . . . . . . .16

Haozhe Shan and Peggy Mason

3 Neuropsychology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26

Bryan Kolb and Ian Q. Whishaw

SYSTEMIC PSYCHOPHYSIOLOGY

4 Fundamentals of Functional Neuroimaging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41

Stephan Geuter, Martin A. Lindquist, and Tor D. Wager

5 Electroencephalography and Event-Related Brain Potentials . . . . . . . . . . . . . .74

Steven J. Luck and Emily S. Kappenman

6 High-Performance Electrophysiological Microsegmentation and Brain

Source Localization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Stephanie Cacioppo

7 Application of Non-Invasive Brain Stimulation in Psychophysiology . . . . . 116

Bruce Luber and Zhi-De Deng

8 The Somatic System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Louis G. Tassinary, John T. Cacioppo, and Eric J. Vanman

9 Cardiovascular Psychophysiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

GaryG. Berntson, Karen S. Quigley, Greg J. Norman, andDavid L. Lozano

10 The Electrodermal System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

Michael E. Dawson, Anne M. Schell, and Diane L. Filion

11 The Respiratory System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Tyler S. Lorig

v

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

12 Gastrointestinal System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258

Max E. Levine, Eric R. Muth, Peter J. Gianaros, Kenneth L. Koch,

and Robert M. Stern

13 Sexual Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284

Erick Janssen and Nicole Prause

14 Ambulatory and Non-Contact Recording Methods . . . . . . . . . . . . . . . . . . . . . . . 300

John W. Rohrbaugh

15 Behavior Genetics: From Heritability to Gene Finding . . . . . . . . . . . . . . . . . . . 339

Michel Nivard, Conor V. Dolan, Christel M. Middeldorp,

and Dorret I. Boomsma

16 Functional Genomic Approaches to Psychophysiology . . . . . . . . . . . . . . . . . . . 354

Steven W. Cole

17 Psychoneuroimmunology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377

Michael R. Irwin and George M. Slavich

TOPICAL PSYCHOPHYSIOLOGY

18 From Homeostasis to Allodynamic Regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . 401

Gary G. Berntson, John T. Cacioppo, and Jos A. Bosch

19 The Interoceptive System: Implications for Cognition, Emotion,

and Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427

Sarah N. Garfinkel, Hugo D. Critchley, and Olga Pollatos

20 Emotion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444

Robert W. Levenson, Sandy J. Lwi, Casey L. Brown, Brett Q. Ford,

Marcela C. Otero, and Alice Verstaen

21 Stress Hormones in Psychophysiological Research: Emotional,

Behavioral, and Cognitive Implications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465

William R. Lovallo and Tony W. Buchanan

22 Developmental Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 495

Theodore P. Beauchaine and Sara Jane Webb

23 Language . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 511

Marta Kutas, Robert Kluender, Chris Barkley, and Ben Amsel

24 Behavioral Medicine and Psychophysiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526

Andrew Steptoe

25 Psychophysiology in Pursuit of Psychopathology . . . . . . . . . . . . . . . . . . . . . . . . . 548

Zachary P. Infantolino, Laura D. Crocker, Wendy Heller, Cindy M. Yee,

and Gregory A. Miller

26 Detection of Deception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565

William G. Iacono

GENERAL METHODS

27 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583

J. Richard Jennings and Ben Allen

28 Psychometrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612

Michael J. Strube, Laurel C. Newman, Alexa N. Lord,

and Phuong Linh Nguyen

vi CONTENTS

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

29 Biosignal Processing in Psychophysiology: Principles and Current

Developments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628

Gabriele Gratton and Monica Fabiani

30 Multilevel Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662

Elizabeth Page-Gould

31 Visualizing Scientific Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679

Elena A. Allen and Erik Barry Erhardt

Index 698

Color plates to be found between pages 400 and 401.

CONTENTS vii

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

Figures

1.1 Taxonomy of psychophysiological relationships page 10
3.1 Two streams of visual processing 29
3.2 Parietal lobe 30
3.3 Temporal lobe 31
4.1 The tradeoff between contrast detection and hemodynamic response

function

56

4.2 Schematic of fMRI data analyis steps 59
4.3 Hemodynamic responses and subject-level GLM 62
5.1 Basics of EEG/ERP experiments 75
5.2 Principles of ERP generation 77
5.3 Fourier analysis and filtering 80
5.4 Examples of common artifacts that can contaminate the EEG 83
5.5 Baseline correction and overlap 85
5.6 Averaging 87
5.7 Examples of paradigms for isolating ERP components 89
5.8 Relation between the underlying component waveforms and the

observed scalp waveforms

92

5.9 Examples of the complicated relationship between the peaks in an

observed waveform and the underlying components

94

5.10 Basic setup of a typical EEG/ERP lab 96
6.1 Topographic maps and RMSE as a function of two hypothetical

microstates in a post-stimulus period

104

6.2 Schematic representation of a two-factor mixed model 109
6.3 CENA step-by-step example for a one-factor within-subjects design,

with two conditions

112

8.1 Schematic representation of the facial musculature 154
8.2 Diagram of the structure of the muscle 155
8.3 Diagram of two motor units 156
8.4 Suggested electrode placements for surface EMG recording of the

facial muscles

159

8.5 Common alternative representations of the surface EMG signal 160
9.1 Systemic and pulmonary circulation 184
9.2 The cardiac cycle 185
9.3 The heart and the electrocardiogram 185
9.4 Ohm’s Law applied to a blood vessel segment 186
9.5 Blood pressure variations in the circulatory system 187
9.6 General pattern of pharmacology of the autonomic innervations 190
9.7 General organization of the baroreceptor heart rate reflex 192
9.8 Rostral neural systems and heterarchical control 193
9.9 Autonomic space 194

viii

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

9.10 Respiratory sinus arrhythmia 196
9.11 Impedance cardiography 204
10.1 Anatomy of the eccrine sweat gland in various layers of skin 219
10.2 Central nervous system determiners of EDA in humans 220
10.3 Three electrode placements for recording electrodermal activity 222
10.4 Two hypothetical skin conductance recordings 224
10.5 Graphical representation of principal EDA components 225
11.1 Idealized spirographic record illustrating common ventilatory

maneuvers

246

11.2 Averaged inspiratory waveforms from nasal cannula recordings 252
11.3 Flow chart to assist in selecting a technique for recording respiration 253
12.1 The general anatomy of the gastrointestinal tract 259
12.2 Anatomical regions of the stomach 260

12.3(A) Gastric myoelectrical activity during motor quiescence 262
12.3(B) Gastric myoelectrical activity during gastric peristalsis 262

12.4 Propagation of the gastric pacesetter potential illustrated as a faint

electrical “halo”

265

12.5 Migration of the pacesetter potential plus plateau or action potential

activity illustrated as a stronger, moving electrical “halo” compared

with the non-contractile state

265

12.6(A) Running spectral analysis of the EGG of a subject who reported that

the experience of sham feeding was not disgusting

268

12.6(B) Running spectral analysis of the EGG from a subject who reported

that the experience of sham feeding was disgusting

268

12.7 A representative raw electrogastrographic tracing and spectral

analysis plot shown for a pregnant woman with nausea before and

after ingestion of a liquid protein-predominant meal.

275

13.1 The vaginal photoplethysmograph 287
13.2 The labial thermistor 288
13.3 Indium-gallium and electromechanical penile strain gauges 290
14.1 Illustration of simultaneous non-contact measure of muscle activity

obtained using laser Doppler vibrometry, and conventional EMG

signal, obtained during repeated activations of AU10

307

14.2 Continuous cardiovascular records 309
14.3 Top: Schematic illustration of typical kinetocardiogram signal from

a chest site in line with the V4 ECG electrode meridian, over the fifth

intercostal space. Bottom: Integrated LDV signal recorded on a

non-contact basis from the clothed chest of a seated individual, in the

region of the heart apex

315

14.4 Illustration of non-contact respiration-related signals 319
15.1 Path diagram, showing observed traits in squares for two family

members

342

15.2 Bivariate model for two phenotypes to illustrate the concept of

genetic and environmental correlation underlying the association

between two phenotypes

342

16.1 Environmental regulation of gene expression 357
16.2 Statistical approaches to analysis of gene expression profiles 366
17.1 Depression study examining varicella zoster virus-specific responder

cell frequency

382

17.2 Toll-like 4 receptor stimulated monocytic production from baseline

to month 16 by treatment group

390

18.1 A schematic representation of the baroreflex circuit, as a prototypical

example of a servocontrolled homeostatic system with negative

feedback

402

18.2 Baroreceptor-cardiac reflex function in humans 403
18.3 Hierarchical and heterarchical organizations 407
18.4 Bivariate autonomic plane 409

LIST OF FIGURES ix

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

20.1 Model of emotion elicitation 445
20.2 Intensity of disgust facial expressions during two-minute film clip 455
21.1 Cortisol’s diurnal cycle 467
21.2 The HPA and negative feedback loops 469
21.3 The generation of stress responses 470
21.4 Parallel hypothalamic outputs during stress 470
21.5 The corticotropin releasing factor system 471
21.6 CORT responses to stress relative to a resting control day 479
23.1 Sample N400 effects 518
23.2 Within-subject frontal P600 or post-N400 positivity (PNP) and

parietal P600 or PNP, elicited by a sentence medial written word

518

24.1 Mean values of systolic blood pressure and plasma IL-6 concentration

in response to mental stress tests in people with Type 2 diabetes and

non-diabetic controls

535

24.2 Schematic illustration of the interaction between host resistance,

exposure to infection, and psychophysiological processes

535

25.1 The matrix of the National Institute of Mental Health Research

Domain Criteria initiative

550

27.1 Diagram of how different segments of a physiological signal can be

conceptualized as portions of a sine–cosine wave of a particular

frequency

590

27.2 Contrast between difference between differences and residual

interpretation of an interaction term

598

27.3 Pick-a-point and Johnson–Neyman methods of probing

psychophysiological interactions

602

28.1 The basic inferential task in science 613
28.2 An example of the basic inferential task 613
28.3 Data collection design for a simple Person × Observer G study 616
28.4 Sources of variance for a Person × Observer G study 616
28.5 Data collection design with Observers nested within Persons 617
28.6 Sources of variance for a design with Observers nested within

Persons

617

28.7 Sources of variance for a partially nested design in which Observers

are nested within Persons and both are crossed with Days

617

28.8 Sources of error for a relative decision 618
28.9 Sources of error for an absolute decision 618

28.10 D study results for a completely crossed design using variance

components from Table 28.1

620

28.11 Two problems with operational definitions: (a) incomplete

representation of a single construct and (b) representation ofmultiple

constructs

623

29.1 The effect of trial-to-trial variations in latency (latency jitter) on the

amplitude of an averaged psychophysiological activity

630

29.2 Simulated example of a series of individual steps between an input

(pulse) and a final output measure

631

29.3 Simulated example of the response of output measures with short

and long time constant to two stimulations in rapid succession

632

29.4 The effect of sampling at a frequency lower than the Nyquist

frequency (aliasing) and a rapid activity measured using a 10Hz

sampling rate

633

29.5 Optical measures of pulse 637
29.6 Half-amplitude onset measures for waves of large and small

amplitude

646

29.7 Effect of standardizing ERP scalp distribution data in conditions

with different component amplitude and component overlap

648

29.8 Different measures of the intensity of a psychophysiological response 648
30.1 FRN amplitude as a function of feedback valence and neuroticism 678

x LIST OF FIGURES

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

31.1 Test your ability to decode quantitative information from different

visual attributes

680

31.2 Test your perceptual ability to determine the difference between

curves

681

31.3 Common chart types 682
31.4 Datasets with 3(+) dimensions need not be visualized in a 3-D space 683
31.5 Increase the visual distinction between symbols by changing symbol

shape or saturation

683

31.6 Choose an aspect ratio for the axes that maximizes visual

discrimination

685

31.7 Order nominal variables based on the data 688
31.8 Integrate statistical descriptions related to the hypothesis of interest 692
31.9 An illustration of the data visualization process 693

LIST OF FIGURES xi

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

Plates

1 Different neuroanatomical architectures and types of

movements

2 Brodmann’s map of cerebral cortical regions

3 Two hierarchical models

4 Organization of the frontal lobe

5 Overview of functional measures in human neuroscience

6 Examples of MRI data

7 Measures available on MR scanners

8 Space of basic tradeoffs in fMRI

9 Prediction from brain activity

10 Balancing scan time and participants

11 The hierarchical structure of fMRI experiments

12 Varieties of connectivity

13 CENA pipeline

14 Example of output from final results

15 Illustration of the CENA pipeline editor

16 Graphical representation of the complete CENA temporal brain dynamics

obtained from HPMS performed in two experimental conditions

17 Simulation models of common TMS and tDCS configurations and the

corresponding electric field distribution in the brain

18 View of the thorax during inhalation and exhalation

19 Threshold model for a binary trait, measured in two twins

20 Transcriptome data quality control and normalization

21 CNS regulation of the innate and adaptive immune response gene

programs

22 Sleep disturbance and adaptive immunity

23 Sleep disturbance and innate immunity

24 Forest plot of sleep disturbance associated with inflammation as indexed

by circulating levels of interleukin-6

25 Multi-circuit control of the innate immune response

26 Neural activity for the left and right ventral striatum regions during reward

anticipation versus neutral anticipation for participants in the endotoxin

and placebo conditions

27 Summary of brainstem systems underlying baroreceptor cardiac reflex

and bidirectional rostral pathways

28 Viscerosensory paths and centers in the human brain

29 Heartbeat detection can be determined using distinct methodologies

30 Heartbeat evoked potentials (HEPs) reflect neurotransmission from the

heart to the brain

31 Dimensions of interoception

xii

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

32 Brain imaging of interoceptive cortex during heartbeat detection

33 Hypothalamic–pituitary–adrenocortical axis

34 CORT in relation to negative affect

35 Flowchart indicating how cases are selected for field studies of polygraph

validity when confessions are used to verify ground truth

36 Illustration of how difference scores fail to resolve scaling issues that arise

because our scaling is not linearly related to the true scaling

37 Illustration of how sampling rate will alter the obtained signal

38 Example of time-frequency plot

39 Examples of incorporating color for qualitative encoding of different

categories and quantitative mapping of a continuous variable

40 A depiction of the hue–saturation–value (HSV) color space

41 Conventional and modified designs portraying real data

LIST OF PLATES xiii

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

Tables

4.1 Comparison of PET and MRI measures page 42
4.2 Comparison of specific PET and fMRI advantages 45
4.3 Options for fMRI data acquisition 50
9.1 Autonomic pharmacology 189

10.1 Electrodermal measures, definitions, and typical values 225
11.1 Common parameters quantified from respiratory data and the means of

their quantification

250

11.2 Measurement options for quantifying continuous respiratory data from

a respiratory belt or similar device

252

15.1 Useful online resources for genetic analysis 349
16.1 Advantages and disadvantages for alternative blood collection strategies 362
16.2 Advantages and disadvantages for alternative RNA profiling strategies 363
17.1 Inflammatory cytokines and their key characteristics 379
18.1 Regulatory parameters 403
18.2 Conceptual models of autonomic regulation 403
19.1 Referred pain 428
21.1 Effects of glucocorticoid dysregulation 468
21.2 Tissue actions of the catecholamines 473
24.1 Applications of psychophysiology in behavioral medicine 527
24.2 Psychosocial factors and physical health 528
26.1 CQT and GKT forensic application research priorities 571
27.1 Features varying among suppliers of psychophysiological data collection

and analysis systems

591

27.2 Percentage of articles in Psychophysiology that used different methods of

data analysis

595

27.3 Results comparing repeated-measures approach with different

approaches within random regression

601

28.1 Hypothetical variance components for a two-facet completely crossed

G study of systolic blood pressure measurement

616

30.1 Output of model with random intercept 670
30.2 Output of model with random intercept and random slope 671
30.3 Output of model with cross-level interactions 672
30.4 Partial effect size calculations for ERPmodel with cross-level interaction 674
30.5 Output of baseline model 674
30.6 Output of three-level model 676
30.7 Output of cross-classified model 677
31.1 A ranking of decoding accuracy for different visual attributes 680
31.2 Data can be broadly classified as qualitative or quantitative 684
31.3 A checklist for data visualizations 695

xiv

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

Contributors

Ben Allen, University of Pittsburgh

Elena A. Allen, University of Bergen

Ben Amsel, University of California, San Diego

Chris Barkley, University of California, San Diego

Theodore P. Beauchaine, The Ohio State University

Gary G. Berntson, The Ohio State University

Dorret I. Boomsma, VU University Amsterdam

Jos A. Bosch, University of Birmingham

Casey L. Brown, University of California, Berkeley

Tony W. Buchanan, Saint Louis University

John T. Cacioppo, University of Chicago

Stephanie Cacioppo, University of Chicago

Steven W. Cole, UCLA School of Medicine, Los Angeles

Hugo D. Critchley, University of Sussex

Laura D. Crocker, University of Illinois at Urbana-Champaign

Michael E. Dawson, University of Southern California

Zhi-De Deng, Duke University

Conor V. Dolan, VU University Amsterdam

Erik Barry Erhardt, University of New Mexico

Monica Fabiani, University of Illinois at Urbana-Champaign

Diane L. Filion, University of Missouri–Kansas City

Brett Q. Ford, University of California, Berkeley

Sarah N. Garfinkel, University of Sussex

Stephan Geuter, University of Colorado, Boulder

Peter J. Gianaros, University of Pittsburgh

Gabriele Gratton, University of Illinois at Urbana-Champaign

Wendy Heller, University of Illinois at Urbana-Champaign

William G. Iacono, University of Minnesota

Zachary P. Infantolino, University of Delaware

Michael R. Irwin, University of California, Los Angeles

Erick Janssen, University of Leuven

J. Richard Jennings, University of Pittsburgh

Emily S. Kappenman, San Diego State University

Robert Kluender, University of California, San Diego

Kenneth L. Koch, Wake Forest School of Medicine

Bryan Kolb, University of Lethbridge

Marta Kutas, University of California, San Diego

Robert W. Levenson, University of California, Berkeley

Max E. Levine, Siena College

Martin A. Lindquist, Johns Hopkins Bloomberg School of Public Health

xv

www.cambridge.org/9781107058521
www.cambridge.org


Cambridge University Press
978-1-107-05852-1 — Handbook of Psychophysiology

Edited by John T. Cacioppo , Louis G. Tassinary , Gary G. Berntson 

Frontmatter

More Information

www.cambridge.org© in this web service Cambridge University Press

Alexa N. Lord, Washington University in St. Louis

Tyler S. Lorig, Washington and Lee University

William R. Lovallo, VA Medical Center and University of Oklahoma Health Sciences Center

David L. Lozano, Mindware Technologies

Bruce Luber, Duke University

Steven J. Luck, University of California, Davis

Sandy J. Lwi, University of California, Berkeley

Peggy Mason, University of Chicago

Christel M. Middeldorp, VU University Amsterdam

Gregory A. Miller, University of California, Los Angeles

Eric R. Muth, Clemson University

Laurel C. Newman, Fontbonne University

Phuong Linh Nguyen, Washington University in St. Louis

Michel Nivard, VU University Amsterdam

Greg J. Norman, University of Chicago

Marcela C. Otero, University of California, Berkeley

Elizabeth Page-Gould, University of Toronto

Olga Pollatos, University of Ulm

Nicole Prause, Span Lab

Karen S. Quigley, Northeastern University

John W. Rohrbaugh, Washington University School of Medicine

Anne M. Schell, Occidental College

Haozhe Shan, University of Chicago

George M. Slavich, University of California, Los Angeles

Andrew Steptoe, University College London

Robert M. Stern, Pennsylvania State University

Michael J. Strube, Washington University in St. Louis

Louis G. Tassinary, Texas A&M University

Eric J. Vanman, University of Queensland

Alice Verstaen, University of California, Berkeley

Tor D. Wager, University of Colorado, Boulder

Sara Jane Webb, University of Washington

Ian Q. Whishaw, University of Lethbridge

Cindy M. Yee, University of California, Los Angeles

xvi LIST OF CONTRIBUTORS

www.cambridge.org/9781107058521
www.cambridge.org

