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ABRs. See auditory brain stem responses
(ABRs)

acetylcholine, 178, 179, 288, 324
ACTH. See adrenocorticotropic hormone

(ACTH)
activation, of LHPA system, 344–346
adrenocorticotropic hormone (ACTH), 322,

345, 346, 349
adults

alpha responses, 48
auditory AFCs of, 28
beta EEG activity range, 19, 132, 152
EEG band frequency ranges, 132
EFs in, 55
ERP component identification, 116–117
ERP development, 72–78
ERP time domain components, 28
future oriented processing

startle blink modulation, 228–231
triphasic heart response, 225–228

gamma EEG activity, 19, 49–50, 132
single-sweep theta amplitudes, 38
startle response data collection, 264–266

AFCs. See amplitude-frequency characteristics
(AFCs)

alcoholism, in non-human primates
type I, 328
type II, 325, 327–328

alpha EEG activity, 152
adult ranges, 19, 132
age-related, pre-stimulus activity, 45
and averaged ERPs, 44–45
boundary debate, 132
children

theoretical considerations, 49
vs. adults, 48

developmental changes, 48–49
event-related, age neurodynamics

maximal peak-to-peak amplitudes, 45–46
phase-locking, 46–47, 49
pre-stimulus/event-related relationships,

48
functional relevance, 43–45

amplitude-frequency characteristics (AFCs),
of ERPs, 22–23, 28

of adults, 28
calculations of, 55–56

amygdala
and emotional processing, 320, 322
and glucocorticoids, 331
GR/MR receptors, 320
prefrontal cortical area connection, 332

analysis of variance (ANOVA) approach, 85,
310, 400

Anthony, B. J., 229, 276–277
anxiety

bias related to, 278
and cortisol, 320, 328, 427, 431
and CRH, 323
from maternal separation, 324–325
minimization of, 431–433
and serotonin, 329
vulnerability to, 7, 279

anxiety disorders, 137, 259, 279, 319
argentine vasopressin (AVP) cells, 344
artifacts

and attrition, 113–115
body movement artifacts, 131
contained in electrodes, 82
controlling for, 435–440

encouraging lavatory use, 439–440
frequent breaks, 437–438
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artifacts (cont.)
motor movements/associated

movements, 438
positioning, 438–439

elimination of, 394–398
elimination with children, 80–81, 113–115
eye movements, 107, 108, 110, 131, 272
minimization of, 57, 95, 440
reduction training, 436–437
referencing and detection of, 130–132
during respiration measurement, 381

attention. See also focused attention;
peripheral stimulus localization

casual/focused, information processing of,
187

and infant EEG/cognitive development,
163–164

infant heart rate phases, 185–198
behaviorally defined, 187–188
distractibility, 188–193
recognition memory, 193–198

and Nc component, 194–197
and recognition memory, 193–198
and theta activity, 34

attention deficit-hyperactivity disorder,
attrition

and artifacts, 113–115
risks, with children/infants, 111, 129, 274,

436, 443
auditory brain stem responses (ABRs), 72, 75
auditory event-related potentials, 70, 72–78
auditory startle response, 229
autism spectrum disorder
autonomic orienting response habituation

paradigm, 390, 392

BAEPs. See brainstem auditory evoked
potentials (BAEPs)

Bakeman, R., 393
Balaban, M. T., 272, 276
Balan, P., 89
Bauer, L. O., 223
beat-by-beat heart rate patterns, 214, 219, 233,

239
Beek, B. van, 405
behavior

non-human primates, characteristics
anxiety/CSF 5-HIAA levels, 329–330
maternal separation, 324–325
peer-rearing, 325
stress paradigm causation, 324

type II alcoholism, 325
psychopathology/brain and, 330–334

Berg, W. K., 233, 236, 240, 244, 272, 432, 436
Berger, H., 153, 154
Binnie, C. D., 287
Blumenthal, T. D., 270, 271
body movement artifacts, 108, 131
Boelhouwer, A.J.W., 267
Böhmelt, A. M., 259
Bornstein, M. H., 201
Bos, A. R., 267
Boucsein, W., 286, 296, 305, 306
Boxtel, A. van, 267
Bradley, M. M., 229
brain. See also amygdala; parasympathetic

nervous system; paraventricular
nucleus (PVN), of hypothalamus;
prefrontal cortical structures;
sympathetic nervous system

behavior/psychopathology and, 330–334
cerebral cortex, 178
influence on heart rate,
response susceptibility, 17
stress-related areas of, 330

brain electrical source analysis (BESA), 402
brain function

and G × E interactions, 4, 5
middle level (See endophenotypes)
and theta activity, 34

brain imaging systems, 8–9
brainstem auditory evoked potentials

(BAEPs), 400
Butler, G. H., 229
Byrd, D. L., 432, 436

calculations
AFCs of ERPs, 55–56
of EFs, 60–61
ERD/ERS, 59
of phase-locking

PLF, 60
SSWI method, 59–60

capacitance coupling, 298–299
caps, 224

“distractor” during placement, 130
Electro-cap l, 128, 130
placement on toddlers, 129
preparing children for, 224

cardiac cycle (interbeat-interval), 176, 378,
403

cardio-inhibitory system, 178
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Casey, B. J., 201
Ceponiené. R., 89
cerebrospinal fluid (CSF), 326–327
Cheour, M., 89
Cheour-Luhtanen, M., 89
children

alpha responses, 48
artifact elimination, 80–81, 435–440
attrition/data loss risks, 129
attrition risks, 111, 129, 274, 436, 443
auditory theta response organization, 41
cap preparation for, 224
and cortisol levels, 322
cortisol measurement, 332

baseline determination, 350–351
stress response assessment, 350
trait vs. state, 351–352

EDA study compliance problems, 311–313
ERP recording issues

artifact elimination, 80–81
averaging data, 81–82
electrode placement/stillness of child,

78–79
filtering data, 82–83
PCA/source modeling, 86–87
reference electrode choice, 79–80

ERP time domain components, 28
establishing trust/rapport with, 431–433
and 5-HTT gene/shyness/behavioral

inhibition, 2, 5
future oriented processing recording in,

215–225
genetic “blueprinting” vs. environmental

shaping, 3
giving/explaining task instructions,

440–441
maintaining cooperation/curtailing fatigue,

433–435
neurocognitive development of, 49–50
P300 ERP component/delta responses, 33
recruitment considerations, 443–445
response to oddball paradigm, 120
shy, and cortisol levels, 332
single-sweep theta amplitudes, 38
special population needs, 441–443
spontaneous EEG activity/developmental

changes, 17–18
startle response data collection, 264–266
testing issues

contingent negative variation, 223–225
heart rate response, 219–222

measure-specific suggestions, 219
movement/motor artifact
startle blink modulation, 222–223
state, 216–218

vs. adults, alpha activity, 48
Christie, M. J., 286, 306
Clifton, R. K., 226
cognitive development

of early childhood, 165
of infants, 163–164
of middle childhood, 165–166
Piaget’s stages, 158
of toddlers, 164

cognitive-emotional appraisal, 320
cognitive stimulus processing, 18, 31, 35
Collins, P., 141, 194–197
computerized sampling, of EMG blink

response, 267–268
conditioned stimulus (CS), 213
Conner, S., 223
constructivism/constructivists, 3–4
contingent negative variation (CNV), 213,

214, 223–225, 230, 242–243
continuous wavelet transform (CWT), 27,

58–59
corticotropin-releasing hormone (CRH)

defined/described, 320
influence of early life trauma, 326–327
influence on anxiety, 323
instigation of GCs, 344
reciprocity with NPY, 330
role in emotions, 320–324

cortisol, 388–389
and anxiety/stress levels, 320, 328, 427, 431
assay/sample data analysis, 357–360
assay/sampling problems, 352–357

batching, 357
interfering substances, 356
saliva stimulants/collection materials,

354–356
storing/mailing, 356–357
variability, 353–354

children/infant measurement, 332, 350–352
baseline determination, 350–351
stress response assessment, 350
trait vs. state, 351–352

defined/described, 320
and DHEA, 346
elevated levels, influence of, 330–331
influence on CRH, 322
level variability, 350, 353–354, 358
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cortisol (cont.)
primate stress induced increases, 326
role in emotions, 320–324
salivary assays, 343–344, 349

CRH. See corticotropin-releasing hormone
(CRH)

Cuthbert, B. N., 229
Cutmore, T. T., 129
CWT. See continuous wavelet transform

(CWT)

data analysis/interpretation, 394–410
electrophysiological analysis techniques,

398–410
EEG power/asymmetry/coherence,

398–400
EMG amplitude, 408–409
ERP waveforms/components/sources,

400–403
heart period/heart period variability,

403–405
impedance cardiogram, 382–383,

405–408
SCR/level, 409–410

epoch selection/artifact elimination,
394–398

data loss risks, with infants, 129
Dawson, M. E., 259, 287, 305, 306, 308, 309,

310
Dehane-Lambertz, G., 90
dehydroepiandrosterone (DHEA), 346
delta EEG activity, 153

adult ranges, 132
functional relevance, 31–33

Dennis, S. S., 227
depressive disorders, 279, 319
deterministic vs. nondeterministic protocols,

390
developmental disorders
Dierker, L., 279
differences, individual

model for addressing, 427–431
as product of experimental/state/trait

effects, 425–427
digital filtering, 23, 56–57
discrete wavelet transform (DWT), 24, 57–58
distractibility, of infants, 188–193
diurnal rhythms, of LHPA system, 347–348
dopamine, 323, 326
Down syndrome, 103
Dunham, D. N., 223

DWT. See discrete wavelet transform (DWT)

eccrine sweat glands, 287, 288–292, 386–388
ECG analysis. See electrocardiogram (ECG)

analysis
EDA. See electrodermal activity (EDA)
Edelberg, R., 286, 291, 299, 300
EEG activity. See electroencephalogram (EEG)

activity
Eeg-Olofsson, O., 157
EFs. See enhancement factors (EFs)
Einthoven, W., 176
elasticized webbing, 128
Electro-cap lycra cap, 128, 130
electrocardiogram (ECG), 8–9, 378–380

development of, 176
heart period/interbeat interval, 378
and heart rate psychophysiology, 175–181
three lead configuration, 176

electrodermal activity (EDA), 8–9
children compliance problems, 311–313
data quantification, 308–310
influence of anxiety/stress levels, 431
interpretation, 310–311
responsiveness developmental changes,

313–315
electrodermal effector system

eccrine sweat glands, 287, 288–292
measurements

endosomatic/exosomatic, 288
skin conductance level, 288
skin resistance level, 288
tonic/phasic, 287

terminology, 287–288
electrodermal response (EDR), 286, 288, 310
electrodes

direct scalp placement, 128–129, 224
electrode paste, 304–305
eye placement, 225, 384
facial muscle placement, 384
infant face placement, 266
infant placement issues, 130
placement/attachment, 305–307
skin contact, 301–303
spot, for impedance cardiography, 383

electroencephalogram (EEG), 8–9, 15,
370–377. See also alpha EEG activity;
delta EEG activity; gamma EEG
activity; theta EEG activity

developmental changes
childhood, 155–158
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infants, 154–155
development literature, 153–158
dimension descriptions, 18
and EOG activity, 131
event-related oscillations, 16–17
hemispheric asymmetries, in autism
influence of anxiety/stress levels, 431
limitations, 151–152
measurement headgear, 128
power/asymmetry/coherence, 398–400
recognition memory measurements,

194
relationship to ERPs, 104–106
research/ recording considerations, 128–130
rhythms of, 152–153
scalp measurement limitations, 143
spontaneous activity/developmental

changes, 17–18
electroencephalogram (EEG) findings

(social/emotional development)
in study of social/emotional development,

135–139
EEG asymmetry and approach/

withdrawal tendencies, 135–138
EEG band power, 138–139

electroencephalogram (EEG) processing/
analysis techniques, 130–134

advanced techniques, 141–143
band power analysis, 132–134
preprocessing: referencing/artifact

detection, 130–132
in study of social/emotional development,

135–139
electromagnetic interference (EMI), 129,

393
electromyographic (EMG) analysis, 8–9,

383–388
amplitude, 408–409
facial movements/emotional expressions,

384
startle reflex, data collection

computer sampling, 267–268
recording issues, 264–266
signal control, 268–271

electrooculogram (EOG), 131, 176, 271,
377–378

ELISAs. See enzyme-linked immunosorbent
assay (ELISAs)

EMG analysis, See electromyographic (EMG)
analysis

EMI. See electromagnetic interference (EMI)

emotional development. See also
maternal-infant affect synchrony

complexities in studying, 127–128
role of cortisol/CRH, 320–324
studies, EEG findings, 135–139

asymmetry and approach/withdrawal
tendencies, 135–138

band power, 138–141
emotional startle modulation protocol,

390–391
endophenotypes, 6

function/structure measurements, 7–9
importance of, 7
inadequacy of behavioral measures, 7

enhancement factors (EFs), 40, 55, 60–61
environment, for positive testing, 431–433
enzyme-linked immunosorbent assay

(ELISAs), 353
epoch selection, 394–398
EPSP. See excitatory postsynaptic potentials

(EPSP)
Epstein, H. T., 157
ERD. See event-related desynchronization

(ERD)
ERPs. See event-related potentials (ERPs)
error-related negativity (ERN) component,

141, 430
ERS. See event-related synchronization (ERS)
Essex, M. J., 271
euphoria, 322
event related desynchronization (ERD),

25–27, 59
event related oscillations

analysis/measurement, 22–23
frequency domain, 22–23
single sweep phase-locking, 27, 29
time-domain, 22

conceptual framework, 15–17, 18
event-related potentials, 15–16

methodological framework, 18–22
single-sweep ERP analysis, 20–22
time-domain/time frequency ERP

properties, 18–20
event related potentials (ERPs), 15–16. See also

auditory event-related potentials;
contingent negative variation; delta
responses; visual event related
potentials

adult development, 72–78
advanced analysis techniques, 141–143
AFCs of, 22–23, 28
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event related potentials (ERPs) (cont.)
age related changes, 119–120
and atypical development, 120–122
auditory response in infants, 87–93
averaged, and alpha oscillations, 44–45
children/infants recording issues

artifact elimination, 80–81
averaging data, 81–82
electrode placement/stillness of child,

78–79
filtering data, 82–83
PCA/source modeling, 86–87
reference electrode choice, 79–80

components, 18, 400–403
ERN, 141
E-wave, 223
N1b ERP components, 74
Nc, 195
N290 component, 117–118
N170 components, 117–118
N400–700 ERP components, 18, 22,

28
N1/N2 ERP components, 28, 74
O-wave, 223, 230, 242
P400, 117–118
P3a, 77, 84
P3b, 140

defined/described, 72–78, 104–106
and emotional development, 139–141
experimental setups, 27–31

behavioral data, 28
frequency domain analysis, 28
time-domain averaged ERPs, 28
time-frequency analysis, 29–30

influence of anxiety/stress levels, 431
mismatch negativity component, 75–77
neurophysiological bases, 105–106
oddball/passive elicitation, 28
origins of, 16, 17
recognition memory measurements, 194
recording issues in children/infants, 78–87
relationship to VEPs/EEG, 104–106
scalp measurements/neural generators,

73–74
single-sweep analysis, 20–22
sources, 400–403
time-domain analysis, 22
time-domain averaging, 28
time-domain/time-frequency properties,

18, 20
waveforms, 105

component identification/quantification,
115–116

meaning of, 116–118
WT partitioning of, 23

E-wave component, 223, 230, 242
excitatory postsynaptic potentials (EPSP), 73
exocrine glands, 288
exogenously-administered prednisone, 322
exosomatic measurement, electrodermal

effector system can, 288
experimental design/data acquisition, 368–394

laboratory safety issues, 369
physiological measures, 369–389

cortisol response (See cortisol)
electrocardiogram (See

electrocardiogram)
electroencephalogram (See

electroencephalogram)
electromyogram (See electromyographic

analysis)
electrooculogram, 131, 271, 377–378
impedance cardiogram, 382–383
respiration, 380–381
skin conductance, 386–388. (See also skin

conductance level; skin conductance
responses)

psychological measures, 389–394
laboratory stimulation, 390–393
observational studies, 393–394

extra-cellular electrical field patterns, 74
eye movement artifacts, 107, 108, 110

fear
by children, 2
facial displays of, 140
minimization of, 431–433
neurobiological models of, 139
and phobias, 259
of testing procedures, 224
of unfamiliar, 135

fear potentiated startle reflex, 258–259,
277–279, 384

Feldman, R., 202
Fellman, V., 89
fight/flight/freeze reactions, 344
Filion, D. L., 287
finite impulse response (FIR) filtering, 270
focused attention, 187
Fowles, D. C., 286, 296, 299, 313
Fox, N. A., 2, 202, 274, 431
Frick, J. E., 201
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Friederici, A. D., 90
functional magnetic resonance imaging

(fMRI), 8–9, 331–332
functional relevance

of alpha activity, 43–45
of delta activity, 31–33
of gamma activity, 49–50
of theta activity, 34

future oriented processes. See also S1-S2
paradigm

in adults
startle blink modulation, 228–231
triphasic heart response, 225–228

in children/infants
contingent negative variation, 223–225
heart rate response, 219–222
movement/motor artifact, 218–219
startle blink modulation, 222–223
state, 216–218

physiological correlates of
adults/children/infants, 215–225

beat-by-beat heart rate patterns, 214
event related potentials, 214
startle blink modulation, 214

planning of, 246–247
working memory, 244–246

galvanic skin response (GSR), 288. See also
psychogalvanic response

gamma band responses (GBRs) analysis,
30–31

gamma EEG activity
adult ranges, 19, 49–50, 132
averaged responses, 51
developmental, and processing strategies,

51–53
functional relevance, 49–50
phase-locking, 51
spontaneous/pre-stimulus, early

development, 50–51
Garner, E. E., 240, 244
GBRs analysis. See gamma band responses

(GBRs) analysis
GCs. See glucocorticoids (GCs)
gene-environment interplay, 5–6
genetic typing, 5
Geodesic Sensor Net (GSN)(elasticized

webbing), 128, 130
glucocorticoids (GCs)

and amygdala, 331
GR/MR receptors, 320, 346–347

instigation of CSH, 344
LHPA system production of, 343
and memory, 328, 332
and neurotransmitters/neuropeptides, 323
and stress response, 320, 322, 344

Gottman, J. M., 393
Graham, Frances, 228, 273, 276–277
Greenbaum, C. W., 202
Griffin, C. J., 244, 245
Grillon, C., 279
Grings, W. W., 286
Grossman, P., 405
GR receptors, 320
Gruzelier, J. H., 287
G × E interactions, 4, 5, 6

Haan, M. de, 431
Hagne, I., 154
Hamer, D., 2
Hatayama, T., 226–227
Hawk, L. W., 265
heart period (HP), electrocardiogram, 378,

403–405
heart period variability (HPV), 173, 198–202,

379, 403–405
and photoplethysmography, 380
and RSA, 380
and voluntary breathing, 367

heart rate (infant). See also cardiac cycle;
respiratory sinus arrhythmia

attention phases, 185–198
behaviorally defined, 187–188
distractibility, 188–193

brain influences on, 178–179
and cognitive activity, 173
and electrocardiogram, 175–181
in psychophysiology, 179–181
quantification of, 176–178
studies of, 181–185
variability studies, 198–202

heart rate patterns
beat-by-beat, 214, 219, 233, 239
second-by-second, 222, 246–247, 249

Henderson, H., 2, 141
Henry, J. R., 133, 156, 157
hippocampus, 320, 330
Hugdahl, K., 286, 305
hyperpolarization. See inhibitory postsynaptic

potentials (IPSP)
hypothalamus, paraventricular nucleus

(PVN), 322, 344
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ICA. See Independent Components Analysis
(ICA)

immunofluorescence assays, 353
impedance cardiogram, 382–383, 405–408
Independent Components Analysis (ICA),

141, 225, 397, 402
infants

advantages/disadvantages of measurement
methods, 128–130

attrition/data loss risks, 129
attrition risks, 111, 129, 274, 436, 443
cortisol measurement, 332, 350–352

baseline determination, 350–351
stress response assessment, 350
trait vs. state, 351–352

distractibility of, 188–193
EEG and cognitive development

attention tasks, 163–164
working memory/inhibitory control

tasks, 161–163
EEG developmental changes, 154–155
EEG frequency bands, 158–159
electrode placement issues, 130, 266
ERP auditory response development, 87–93
ERP recording issues

adding electrodes, 111–112
age appropriateness,
artifact elimination, 80–81, 113–115
averaging data, 81–82
awakeness/attentiveness, 108–111
electrode placement/stillness of child,

78–79
filtering data, 82–83
PCA/source modeling, 86–87
physical stillness, 111–112
reference electrode choice, 79–80
task-performance equality, 112–113
time defined brief/repeatable events,

106–108
future oriented processing recording in,

215–225
heart rate

attention phases, 185–198
brain influences on, 178–179
and cognitive activity, 173
and electrocardiogram, 175–181
in psychophysiology, 179–181
quantification of, 176–178
studies of, 181–185
variability studies, 198–202

MMN component development, 88–93

startle response data collection, 265–266
testing issues

contingent negative variation, 223–225
heart rate response, 219–222
measure-specific suggestions, 219
movement/motor artifact,
startle blink modulation, 222–223
state, 216–218

infinite impulse response (IIR) filtering, 270
inhibition, of LHPA system, 344–346
inhibitory postsynaptic potentials (IPSP), 73
interaction

definition, 5–6
statistical meaning, 4–5

interbeat-interval (cardiac cycle), 176, 378,
403

interbeat-interval (IBI), electrocardiogram,
378, 404

inverse problem, of scalp EEG measurement,
143

James, D. A., 129
John, E. R., 157

Kagan, J., 201
Kuperman, S., 223
Kushnerenko, E., 89

laboratory safety issues, 369
laboratory stimulation, psychophysiology lab,

390–393
Lang, P. J., 229
learning disabilities,
Lewis, T. L., 350
life-traumas

influence on neurobiological systems,
326–327

limbic-hypothalamic-pituitary adrenocortical
(LHPA) system

activation/inhibition, 344–346
description, 343
diurnal rhythms of, 347–348
negative feedback regulation, 348
neurobiology of, 344–349
plasma/urinary/salivary cortisol measures,

349
production of GCs, 343
receptors of, 346–347
stress response stability, 352

Lindsley, D. B., 133, 156, 157
Lipp, O. V., 230
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low resolution brain electromagnetic
tomography analysis (LORETA), 402

Luu, P., 141
lycra cap, 128
Lykken, D. T., 286, 310

magnetoencephalographic (MEG)
measurements, 49

MANOVA approach, 400
Margerison, J. H., 287
Marshall, D. H., 133
maternal-infant affect synchrony, 202
maternal separation stressor, 324–325, 326
Matousek, M., 157
McFadden, M., 90
Meaney, Michael, 6
MEG measurements, See

magnetoencephalographic (MEG)
measurements

memory. See also recognition memory
and theta activity, 34
working, during future-oriented

processing, 244–246
Merikangas, K. R., 279
mismatch negativity (MMN) component,

75–77
in auditory ERP of socially withdrawn

children,
derivation of, 140
infant development, 88–93
and LORETA,
and oddball paradigm, 75
primary auditory cortex indexing of

change-detection mechanism
Mizumo, T., 154, 156
MMN component. See mismatch negativity

(MMN) component
Molfese, D. L., 86
Molfese, V. J., 86
MR receptors, 320, 346–347
Mulcahy, R. F., 227

Näätänen, R., 89
N1b ERP components, 74
Negative central (Nc) ERP component, 195
negative feedback regulation, LHPA system,

348
Nelson, C. A., 194–197
N170 ERP components, 117–118
N400–700 ERP components, 18, 22, 28
neuropeptide Y, 324

and positive central states, 327
reciprocity with CRH, 330

Nichols, K. E., 2
N1/N2 ERP components, 28, 74, 93–95
norepinephrine, 323, 326, 332

observational studies, 393–394
oddball elicitation, 28, 34, 75, 120, 139,

391
Ohm’s law, 292–295
Ohyama, M., 226–227
Orekhova, E. V., 133
Ornitz, E. M., 276
O-wave component, 223, 230, 242

P3a component, 77, 84
paired-comparison recognition memory

paradigm, 193–194
palmar sweat gland activity. See electrodermal

activity
parasympathetic nervous system, 178
paraventricular nucleus (PVN), of

hypothalamus, 322
P3b component, 140
peak-valley estimation technique, 404–405
Pelham, W. E., 265
PEP/LVET ratio. See pre-ejection period to

left-ventricular ejection time
(PEP/LVET ratio)

peripheral stimulus localization, 190
categories, 191–192
studies of, 191

P2 ERP component, 93–95
P300 ERP component, 18, 22, 28, 31, 33
P400 ERP component, 117–118
P1 ERP components, 74, 93–95
P400-700 ERP components, 22, 28
PET. See positron emission tomography (PET)
Petersen, I., 157
phase-locking

alpha activity, 46–47, 49
calculation

PLF, 60
SSWI method, 59–60

gamma activity, 51
single sweep, 27
theta activity, 40

phase-locking factor (PLF), 60
phasic measurement, electrodermal effector

system, 287, 288
photoplethysmography, 380
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physiological measures, 369–389
cortisol response (See cortisol)
electrocardiogram (See electrocardiogram)
electroencephalogram (See

electroencephalogram)
electromyogram (See electromyographic

analysis)
electrooculogram, 131, 271, 377–378
finger/ear pulse, 380
impedance cardiogram, 382–383
respiration, 380–381

Piaget, Jean, 3, 158
Pillai’s Trace statistic, 400
Pine, D., 2
plasma measures, LHPA system, 349
PLF. See phase-locking factor
Porges, S. W., 198
positron emission tomography (PET), 8–9,

331–332
postsynaptic potentials, excitatory/inhibitory,

73
prednisone, exogenously-administered,

322
preejection period (PEP) time-based

measures, 382, 407
preejection period to left-ventricular ejection

time (PEP/LVET ratio), 407
prefrontal cortical structures, and emotional

processing, 320
prepulse inhibition effect, 258, 276
primates, non-human

alcoholism
type I, 328
type II, 325, 327–328

and behavioral characteristics
anxiety//CSF 5-HIAA concentrations,

329–330
maternal separation, 324–325, 326
peer-rearing, 325, 327
stress paradigm causation, 324
type II alcoholism, 325

environment-behavior-neuropharmacology
links, 326–330

MR/GR distribution, 320
research advantages, 319

principal component analysis (PCA), infant
data, 86–87

problem solving tasks, 7
psychogalvanic response (PGR), 288
psychopathology

of anxiety, 330

brain/behavior and, 319, 330–334
and chronic stress, 325
and cognitive dysfunction, 258

Putnam, L. E., 229, 230
pyramidal cells, 74, 105, 128, 152

Quigley, K. S., 286

radioimmune assays (RIAs), 353
Ramsay, D. S., 350
Ray, W. J., 286
receptors, of LHPA system, 346–347
recognition memory

and attention, 193–198
EEG/ERP measurement, 194
paired comparison paradigm, 193–194

referencing
and artifact detection, 130–132
and signal-to-noise enhancement, 95

respiration measurement, 380–381, 404–
405

respiratory sinus arrhythmia (RSA), 173, 179,
199–200, 202, 379, 404, 405

response susceptibility, of brain, 17, 18
response times (RTs)

children vs. adults, 28
reticular activating system, 178, 187, 203
RIAs. See radioimmune assays (RIAs)
Richards, J. E., 191, 193–194, 201
Rohrbaugh, J. W., 223
Roy, J.-C., 287
RSA. See respiratory sinus arrhythmia (RSA)

salivary cortisol assays, 343–344, 349
SAM system. See sympathetic-

adrenomedullary (SAM) system
Schell, A. M., 259, 287
schizophrenia spectrum disorders, 258
Schmidt, L. A., 2, 274
SCL. See skin conductance level (SCL)
SCR. See skin conductance response (SCR)
second-by-second heart rate patterns, 222,

233, 246–247, 249
serotonin, 323, 326, 329
Seuss, P. E., 201
shyness

of children, and cortisol levels,
332

endogenously driven temperamental, 2
and short allele of 5-HTT gene, 2, 5
temperamental, 2, 3, 334
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signal control, of EMG response, 268–271
single sweep analysis, of ERPs, 20–22, 27,

29
single-sweep wave identification (SSWI), 27,

59–60
skin. See also Ohm’s law; Wheatstone bridge

electrical aspects/recording apparatus,
292–301

capacitance coupling, 298–299
computerized data collection, 300–301
displaying SRRs/balancing SCL, 295–298
electrical circuits, 292–295
filtering electrical noise, 300

making contact with, 301–307
electrode paste, 304–305
electrode placement/attachment,

305–307
electrodes, 301–303

measurement preparation, 306
skin conductance level (SCL), 288, 290–292,

386–388
skin conductance response (SCR), 288, 291,

386–388, 409–410
and attentional processes, 311
displaying

capacitance coupling, 298–299
Wheatstone bridge, 295–298

low frequency components, 300
phasic SCRs, 386–387
proportionality of, 300
specific SCRs, 308

skin resistance level (SRL), 288, 290–292,
386–388

Smith, J. R., 133, 157
SOA. See stimulus onset asynchrony (SOA)
social/emotional development

complexities in studying, 127–128
studies, EEG findings, 135–139

asymmetry and approach/withdrawal
tendencies, 135–138

band power, 138–139
S1-S2 paradigm, 213–214. See also future

oriented processes
hierarchy (hypothesis), 231–252

future directions with, 250–252
Level 1: non-anticipatory simple

association, 233–235
Level 2: non-preparatory passive

association, 235–238
Level 3: underdeveloped active

preparation, 238

Level 4: fully-developed active
preparation, 247–248

overview of, 248–250
response inhibition, 239–243
working memory, 244–246

testing issues
contingent negative variation, 223–

225
heart rate response, 219–222
measure-specific suggestions, 219
movement/motor artifacts, 218–219
startle blink modulation, 222–223
state, 216–218

source modeling, 78, 86–87
spatial processing

and theta activity, 34
visuo-spatial processing, 113

spot electrodes, 383
SRL. See skin resistance level (SRL)
SSWI. See single-sweep wave identification
SSWI method. See single sweep wave

identification (SSWI) method
startle reflex, 214, 222–223, 225, 228–231,

241
amplitude/magnitude, 274
developmental issues, 275–280

attentional influences, 276
fear potentiation, 277–279
lead stimulation, 275
prepulse inhibition effect, 276

electromyogram measurement, 384
elicitation, 260–264

auditory stimulation, 261–262
cutaneous stimulation, 262–263
visual stimulation, 262, 267

fear potentiation of, 258–259, 277–279,
384

infant/child research gap, 260
prepulse inhibition, 258
recording/processing/scoring, 264–275
scoring methods, 272–275

startle reflex, auditory, 229
startle reflex, data collection

electromyogram
computer sampling, 267–268
recording issues, 264–266
signal control, 268–271

other methods
electrooculogram, 271
video recording, 271–272

Stern, R. M., 286, 305
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Stewart, P. A., 223
stimulus onset asynchrony (SOA), 76,

88
Strange Situation paradigm, 350
stress response. See also fight/flight/freeze

reactions; Strange Situation paradigm;
Trier Social Stress Test (TSST)

children/infant assessment, 350
and glucocorticoids/CRH, 320, 322,

344
LHPA stability, 352
non-human primate behaviors, 324–

326
sweat glands. See eccrine sweat glands
sympathetic-adrenomedullary (SAM) system,

344, 348
sympathetic nervous system, 178,

288
Szyf, Moshe, 6

temperamental shyness, 2, 3, 334
temperamental variability, 319
theta EEG activity, 152–153. See also single

sweep analysis, of ERPs
adult ranges, 19, 132
auditory, in children, 41
averaged, and cognitive stimulus

processing, 35
event-related, developmental

neurodynamics
enhancement factors, 40
maximal peak-to-peak, 38–40
pre-stimulus/event-related theta

relationship, 40–41
theta response phase-locking, 40

functional relevance, 34
pre-stimulus, developmental reduction,

35–38
response system development, 41–42

time-domain ERP components, 16
time-domain properties, of event-related

potentials, 18, 20
time-frequency properties, of event-related

potentials, 18–20
toddlers

and cap placement, 129
and EEG/cognitive development,

164
research considerations, 128

tonic measurement, electrodermal effector
system, 287, 288

Tower of London (TOL) sorting task, 7, 246,
250

Trainor, L., 90
Trier Social Stress Test (TSST),

352
Tucker, D. M., 141
type II alcoholism, 325, 327, 328

unconditioned stimulus (US), 213,
235

urinary measures, LHPA system,
349

variability. See also heart period variability
(HPV); heart rate variability;
respiratory sinus arrhythmia (RSA)

in beat-to-beat timing, 219
of cortisol, 350, 353–354, 358, 426
infant heart rate studies, 199–202
in psychological/physiological state,

425–426
recording time issues, 22
of SC signals, 388
of site/participant, 409
in skull thickness/conductivity, 399
temperamental variability, 319

Venables, P. H., 286, 306
VEPs. See visual evoked potentials (VEPs)
video recording, 271–272, 393
visual event related potentials

developmental study recipe, 106–119
experimental design; age appropriateness,

113; artifacts/attrition, 113–115;
awake/attentive infant/child, 108–111;
task performance equality, 112–113;
time defined, brief/repeatable events,
106–108

results report, 115–116
reference, 116
relationship to ERPs, 104–106

visual evoked potentials (VEPs), and ERPs,
104–106

waveforms, individual/groups
component identification quantification,

115–116
event related potential, 105
meaning of, 116–118
statistical analyses, 83–86

wavelet transform (WT), 23–25, 57–59
discrete vs. continuous, 23
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Wheatstone bridge, 295–298, 299,
300

Wientjes, C., 405
Williams syndrome,
Wisconsin Card Sorting Task (WCST),

7

withdrawal behaviors, 325
WT. See wavelet transform (WT)

Yamaguchi, H., 226–227
Yartz, A. R., 265
Yirmiya, N., 202
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