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abductive reasoning, 365
acetylcholine, 82
acetylcholine receptors, 82
achievement

influence of theory of intelligence (TOI), 41415
activation-input-modulation (AIM) model, 510
activation likelihood estimation (ALE), 305, 369, 370

adaptive flexibility, 265, 266
affective creativity, 322-24
affective temperament

studies of association with creativity, 118

aging

age of creative peak in different disciplines, 476

changes in creativity, 481-83

changes in intelligence, 483

evidence for decrease in creativity, 476
aging brain

cerebral connectivity and creativity, 485

cognitive rigidity, 485-86

decrease in size and weight, 483-84
degenerative diseases, 48384
depth of processing, 486

effects of frontal lobe dysfunction, 485-86

effects of hormonal changes, 488

effects of reduced levels of oxytocin, 488
effects of reduced testosterone levels, 488

enlarged ventricles, 484
executive function deficits, 485-86

functional decrease in inter-hemispheric

communication, 484, 485
ischemic demyelination, 484
leukoaraiosis, 484
loss of dopaminergic neurons, 486
loss of gray matter, 484
loss of neurons, 48384

loss of white matter connectivity, 484-85

metabolic abnormalities, 484

mitigating effects of aging on creativity, 488—89

perseverative behavior, 485-86
right hemisphere deterioration, 486—87
thinning of the corpus callosum, 484
‘Aha!” experience, 477
alcohol, 36t. 2.4, 37
alcoholism
and creativity, 139-40
allusive (overinclusive) thinking, 15
alpha desynchronization, 181
alpha synchronization, 301
and creativity, 181-82

alpha-2 adrenergic agonists, 78
alprazolam, 36t. 2.4
altered states of consciousness, 15
Alternative Uses of Objects, 375
Alternative Uses Task (AUT), 2, 15, 79, 211,
214, 252,264, 323, 334, 482
findings in older and younger subjects, 486
Alzheimer’s disease, 34, 37, 82, 391, 484
Amabile, Teresa, 415
ambidexterity and creativity, 54
ameba theory of motivation, 24
amygdala, 27
anagram studies, 74
anagram task, 74
analogical reasoning, 364—66
imaging analogical creativity, 369—71
neural mechanisms of relational
integration, 367-69
role of the frontopolar cortex (FPC), 367-69
semantic distance as a marker for creativity,
36667
analogy, 16
Analogy Finding Matrix (AFM), 372
analytic thought, 59
anterior cingulate cortex (ACC), 471
anticonvulsants, 38
antidepressants, 37
Antidisciplinary Hypothesis, 535
anti-manic drugs, 36, 36t. 2.4
antipsychotics, 36
approach motivation, 19
and creativity, 24-25
influence of dopamine, 28-29
mechanisms, 27
Archimedes, 11, 318, 477
aripiprazole, 36t. 2.4
Aristophanes, 139
Aristotle, 51, 114-15, 136
arousal
and creativity, 22
and the noradrenergic system, 76
effects of norepinephrine, 27-28
art
definitions, 517
research approaches, 517-18
art therapy, 39-40, 126
artificial intelligence, 371
artistic creativity
challenges and limitations of studies, 522-24
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future research directions, 524
neuroimaging studies, 518-22
Asperger syndrome, 285, 289
assertiveness, 438
associative memory
contextual focus, 62—64
features of, 59—64
role in creativity, 59-64
associative theory of creativity, 234
associative thinking processes
role in divergent thinking, 33941
associative thought, 59
atomoxetine, 36t. 2.4
attention
and creativity, 161
definition, 161
defocused, 59
focused, 59
role in creative thought, 180
role in creativity, 162—-66
types associated with different measures of
creativity, 166
types related to creativity, 161-62
attention and creativity
broad attention, 162—-64
flexible attention, 165-66
focused attention, 164—65
leaky attention, 162—64
see also Model of Creativity and Attention
(MOCA), 166
attention deficit disorder, 75
attention deficit hyperactivity disorder (ADHD), 3
and creativity, 34-35, 140-41
effects of stimulant medications on creative
abilities, 127
1Q and creativity, 145
studies of association with creativity, 119
attentional control, 180
Auden, WH., 20
auditory regions
role in musical creativity, 505-6
autism
studies of association with creativity, 119
autism spectrum disorder (ASD), 74, 75, 76, 391
abnormal acceleration of PFC development, 301
atypical right hemispheric lateralization for
language, 289-91
comprehension of idioms, 282
comprehension of irony, 284-87
comprehension of metaphors, 124-25
diagnostic criteria, 281
difficulties with linguistics and
communication, 281-82
future studies on figurative language
comprehension, 291-92
psycho-linguistic theories of figurative language
processing, 288—89
semantic integration, 288

theories on the source of difficulty with figurative
language, 28788
autistic savants, 35, 301, 304
avoidance motivation, 19
and creativity, 24-25
mechanisms, 27
role of serotonin, 29
ayahuasca, 93, 94t. 6.1, 95-97

Barron Welsh Art Scale (BWAS), 117, 118
Becker, George, 116
Beeman, Mark, 374
Beethoven, Ludwig van, 51
behaviorism, 180
Behaviour Activating System (BAS), 121
Bellow, Saul, 195
benzodiazepines, 36t. 2.4, 37
benztropine, 36t. 2.4
beta-1 adrenergic receptors, 78
beta-2 adrenergic receptors, 78
beta-adrenergic antagonists, 7375
beta-blockers, 36t. 2.4, 38
Big Five taxonomy of personality traits, 465-66
Big-C creativity, 13-15, 438
Big-P polymathy, 532-33
Binet, Alfred, 482
biological discourse (medicalese), 19-20
bipolar disorder, 19, 22, 34, 38, 51, 439
studies on association with creativity, 117-19
bipolar spectrum, 115
Blake, William, 98, 136, 138
blind variation and selective retention
(BVSR), 16, 55,234
blood glucose level
effects of the brain’s energy requirement, 26
Bogen, Joseph E., 52
Brahms, Johannes, 496-97, 507
brain
energy requirement, 26
brain illness
link with creativity, 22-24
brain networks
connectivity and creativity, 479-81
brain plasticity, 38
brainstorming, 33, 272
broad attention, 162-64, 180
broad retrieval ability, 250
Broca, Paul, 50, 479
Broca’s aphasia, 75
Buddhism, 98
bupropion, 36t. 2.4, 37

caffeine, 36, 36t. 2.4

Campbell, Donald T., 55
cannabinoid system, 29
cannabis, 38

carbamazepine, 36t. 2.4

Career of Metaphor model, 283
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Carnot engine, 39 common sense, 125-26
catechol-O-methyltransferase (COMT) gene, 80, 142 componential theory of creativity, 405
Cattell-Horn-Carroll (CHC) model of compound remote association stimuli, 236
human intelligence, 249 conceptual expansion, 201, 235, 334
cerebral commissurotomy, 480 Conceptual Metaphor Theory, 283
cerebral hemispheres confirmation bias, 195
connectivity and creativity, 479-81 Consensual Assessment Technique, 14, 124
right-left dichotomy, 479-81 consensual creativity, 13—15
chain free association, 271-72 Consequences Task, 253
chaining of thoughts and actions constructive episodic simulation hypothesis, 254
evolution of, 66-67 context
Charcot, Jean-Martin, 51 influence on creativity, 22-24
Chase, Bill, 409-10 contextual focus
Chekhov, Anton, 162 and creative thinking, 62—-64
cholinergic system, 82 evolutionary perspective, 67
Chomsky, Noam, 529 neurds as mechanism, 64
cingulate cortex, 27, 386 continuous free association, 26971
cingulo-opercular network, 388, 391 convergent thinking, 264
clonidine, 78 evolutionary perspective, 66—67
cocaine, 36 new conception, 64—66
cocaine withdrawal, 74 problems with the conventional definition, 58—3
cognition relation to creativity, 58
two-transition theory, 6667 convergent thinking problems
cognition—imagination cycle, 202—4 conventional definition, 58
cognitive behavioral therapy (CBT), 126 Copernicus, 476
cognitive control core network, 254
and the FPCN, 250-51 corpus callosum, 480
cognitive reappraisal, 322-24 thinning in the aging brain, 484
creativity in an affective context, 32224 corticosterone-induced impairment of working
creativity in schizophrenia spectrum disorders, 32022 memory, 74
functional connectivity analyses, 306-10 cortisol, 77
future research, 257 countercultural movement, 92
hypofrontality and creative thought, 300-3 counterfactual thinking, 251
in creative ideation and divergent thinking, 319-20 Cowan, Nelson, 408
interaction with memory systems, 255-57 creative achievement
leveraging costs and benefits to enhance individual differences psychology
creativity, 310-11 approach, 438-40
Matched Filter Hypothesis, 302-3 Creative Achievement Questionnaire (CAQ),
regulation of creative processes, 299-300 14,122, 163, 443
role in creativity, 249-51, 303-5 creative arousal
role in divergent thinking, 336-39 influences on, 22
see also executive control, 300 creative blocks
cognitive control network (CCN), 196, 250, 427 use of free association to overcome, 27274
brain regions associated with, 197 Creative Capacity Building Program, 406
regions associated with creativity, 197 creative cognition approach, 1-2
cognitive disinhibition, 15, 142 creative drive
creativity in schizophrenia spectrum disorders, 320-22 anatomical pathways in the brain, 29-32
vulnerability factor, 143—44 brain mechanisms that influence, 2632
cognitive flexibility, 16, 322 effects of illness, 32-35
as a protective factor, 147 factors affecting motivation, 19-20
feature of divergent thinking, 265-66 homeostatic control of motivation, 20-24
role of the noradrenergic system, 7677 influence of frontotemporal interactions, 31-32
Cognitive Interview (CI), 252 influence of hemispheric interactions, 30
cognitive reappraisal optimal level, 4041
psychotherapeutic strategy, 322-24, 325 creative ideas
cognitive rigidity, 485-86 evaluation of, 13—15
Coleridge, Samuel Taylor, 140 creative ideation
Coltrane, John, 512 role of cognitive control, 319-20
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creative imagery, 201 daydreaming, 15
creative innovation stage, 477 parallels in the psychedelic experience, 99-100
creative potential, 264, 421, 438 D-DRAM hypothesis, 34446
creative systole and diastole, 32 implications for future research, 34647
creative thinking deductive reasoning, 363—64
neural mechanisms, 59—-64 deep brain stimulation (DBS), 28, 40
underlying cognitive processes, 262—63 default mode network, 40, 53, 55, 103, 140, 196, 304, 390
creativity association with divergent thinking, 264—65
challenges of measuring, 366—67 effects of abnormal connectivity, 14445
conditions that impact optimal performance, 73 functional connectivity analyses, 306-10
contextual factors, 2224 functional profile, 196-97
destroyers of, 415-16 future research, 257
domain-specific and domain-general abilities, 528-29 inferior parietal lobule (IPL), 164
link to individual characteristics, 31819 influence on creativity, 32
link with brain illness, 22-24 interaction with the FPCN, 220
nature of the processes or procedures, 15-16 interactions with other networks, 223, 391, 392
semantic distance approach to studying, 366—-67 links with episodic memory, 254-55
understanding modulatory effects on performance, 83 precuneus, 163
creativity criteria, 9-13 role in creativity, 427-28
creativity definitions, 437-38, 476 role in divergent thinking, 213—15
creativity criteria, 9-13 role in future imagination, 215-16, 217
evaluation of creative ideas, 13-15 role in musical creativity, 5067
incubation period, 1011 default mode network activation
multidimensional nature of creativity, 12—13 and internal attention, 185-86
role of domain-specific expertise, 11-12 defocused attention, 15, 180
three-criterion definition, 9-13 Delaunay, Gaetan, 51
uncreative ideas, 12—13 dementia, 34
creativity enhancement depression
leveraging costs and benefits of cognitive and serotonin activity, 29
control, 310-11 unipolar, 34
neuromodulation, 373-75 developmental processes in intelligence, 393-95
use of free association, 272-74 dextroamphetamine, 36, 36t. 2.4
Creativity Personality Scale, 443 Diagnostic and Statistical Manual of Mental
creativity phenotype Disorders (DSM-5), 115
semantic distance as marker for, 365-66 diazepam, 36t. 2.4
creativity research Dickens, Charles, 33
history of, 1-4 Dickinson, Emily, 14, 535
creativity stages, 3 differential psychology
creative innovation stage, 477 approach to individual differences in
illumination, 477 creative achievement, 438-40
incubation, 477 diffusion tensor imaging (DTI), 451
preparation, 477 fractional anisotropy (FA) of the brain, 452
verification stage, 477 mean diffusivity (MD) of the brain, 452
verification/production stage, 477 direct current stimulation (DCS) of the brain, 40
creativity tests divergent thinking, 15, 16, 439-40
to identify shifts between convergent and divergent and focused, flexible attention, 16771
thought, 67-68 associative hypothesis, 212
crystallized intelligence, 482—83 brain networks associated with, 264—65
effects of aging, 483 characteristics of, 26467
cuneus, 428, 453 cognitive flexibility, 265-66
Curie, Marie, 161, 164 common processes with future imagination, 217-23
curiosity dual-process model, 213
influence of dopamine, 28-29 evolutionary perspective, 66—67
executive hypothesis, 212—13
Dalén, Nils Gustaf, 14 ideational fluency, 265
Darwin, Charles, 162 influence of semantic memory networks, 212
Darwinian model of creativity, 122, 125 links with episodic memory, 254-55
Davy, Humphrey, 534 measurement of semantic distance, 241
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divergent thinking (cont.)
neural correlates, 213-15
new conception, 64—66
originality, 266—67
problems with the conventional definition, 583
relation to creativity, 58
role of cognitive control, 319-20
role of episodic memory, 212
role of the frontal lobes, 47879
shared underlying mechanism, 223
tests of creativity, 121-22
underlying mechanisms, 211
view of William James, 477-78
divergent thinking approach
associative processes, 33941
balance between associative and controlled
cognition, 34447
brain correlates of divergent thinking, 335-36
classical divergent thinking approach, 333-36
cognitive control processes, 336-39
D-DRAM hypothesis, 344-47
features of, 333
recent advances in divergent thinking
measures, 341-44

semantic distance as measure of originality, 341-43

semantic network approach, 343-44
tasks and measures, 333-35
two-processing mode hypothesis, 344-46
divergent thinking problems
conventional definition, 58
Djerassi, Carl, 529
DMT (ayahuasca), 95-97
domain-general creativity
polymathy, 530-32
domain-specific expertise
and creativity, 11-12
dominance trait, 438
dopamine, 27
effects on motivation and creativity, 25
goal-driven approach motivation, 19
individual responses to, 28
influence on creative drive, 28-29
precursor L-dopa, 78
dopamine agonists
effects in Parkinson’s disease treatment, 34
individual responses to, 28
dopamine blockers, 36-37
dopamine D1 receptor family, 146
dopamine D2 receptor (DRD2) gene, 80, 142, 144
dopamine D2 receptors, 143
dopamine D4 receptor (DRD4) gene, 142, 144
dopamine metabolites in cerebrospinal fluid, 124-25
dopamine receptor agonists, 36
dopamine transporter (DAT) gene, 142, 144
dopaminergic drugs, 36-37
dopaminergic neurons
loss with aging, 486
dopaminergic system

influence on creativity, 78—82
dorsal raphe nucleus, 82
dorsolateral prefrontal cortex (DLPFC),
265, 266, 392, 426, 466
role in creativity, 250-51
role in musical creativity, 507
Dostoevsky, Fyodor, 33
dreaming, 15, 55
parallels in the psychedelic experience, 99-100
drug tolerance, 35
drug treatments
effects on creativity, 35-39
rebound symptoms on stopping, 35
Dryden, John, 136
dual process theories of creativity, 214, 234
dual process theory of cognition, 26
dual systems ideas
global evidence against, 197-99
global evidence in support of, 196-97
duality of the brain
complexity revealed by brain imaging, 5455
double personality cases, 50
handedness and creativity, 53-54
history of ideas about, 5051
lack of evidence for a dichotomy, 53
notion of hemispheric specialization, 50-51
revival of right-brain theory, 51-53
right-brain association with madness, 50-51
source of ideas about hemisphere
functions, 50
duloxetine, 36t. 2.4, 39
Dweck, Carol, 413-14
Dylan, Bob, 53

Eastern philosophy and spirituality, 98
education
and polymathy, 532
domain-specific focus, 532, 536
effects on domain-general abilities, 532, 536
influence on creativity, 40
potential contribution from neuroscience, 536
promotion of polymathy, 536
Edwards, Betty, 52
EEG alpha activity
and creativity, 181-82
as indicator of internal attention, 182—-84
underlying functional mechanisms, 184-85
EEG alpha power
association with creative thought, 319
future research directions, 324-25
EEG studies
first study in 1975, 2
ego-strength, 438
Einstein, Albert, 14, 16, 35, 53, 55,
146, 437, 476, 477, 481, 486
electrical brain stimulation techniques, 40
Elgar, Edward, 13
emotional creativity, 322
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emotional memory, 77-78
emotional regulation
and creativity, 32224
cognitive reappraisal, 322-24
endogenous opiate system, 29
endorphins, 27, 29
effects on motivation and creativity, 25
entity mindset, 413—14
environment
influence on creativity, 22-24
ephedrine, 74
epileptic hypergraphia, 33
episodic memory
behavioral links with divergent thinking, 251-54
future research, 257
interaction with cognitive control, 255-57
involvement in cognitive functions, 251
links with divergent thinking, 25455
links with the default mode network, 25455
role in creative thinking, 251-55
EPoC test, 333
Ericsson, Anders, 407-8, 40910
Eriksen Flanker tasks, 337
Etkin, Jordan, 415
eugenics, 116
evolutionary perspective
convergent and divergent thinking, 66-67
executive control
role in creativity, 249-51
see also cognitive control, 300
executive control network (ECN), 236, 250
exercise
relation to creativity, 39
externally directed attention, 180
extraversion, 438
extrinsic motivation, 25-26
eye blink rate
and creativity, 79
link to dopaminergic state, 29
Eysenck, Hans J., 439

failure
risk in creative work, 20
Faloon, Steve, 409-11
Faulkner, William, 136
fear-driven avoidance motivation, 19
feedback control loops
and performance optimization, 39
Feist, G. J.
functional model of the creative personality,
464-65
Feynman, Richard, 481
figurative language
atypical hemispheric lateralization for language in
ASD, 289-91
difficulties for people with ASD, 281-82
future studies on comprehension in ASD, 291-92
idiom comprehension in ASD, 282

irony comprehension in ASD, 28487
metaphor comprehension in ASD, 282-84
psycho-linguistic theories of, 288-89
purpose of, 281
semantic integration, 288
theories on the source of difficulty in
ASD, 287-88
fine—coarse semantic coding theory, 288, 290
fine—coarse theory of hemispheric differences, 263
fixed mindset, 41314
Fleming, Alexander, 477
flexible attention, 165-66, 180
fluid intelligence, 212, 249, 48283
effects of aging, 483
fluoxetine, 29
fMRI research
default mode network activation and internal
attention, 185-86
focused attention, 164—65
focused, flexible attention, 167-71
folk psychologies of creativity, 3—4
four Ps approaches to creativity, 121-22
FOXP2 gene
evolutionary role, 67
fractional anisotropy (FA) of the brain, 451
frame shifting, 16
free association
definition, 261
link to creativity, 261
to overcome creative inhibitions, 272-74
use in psychotherapy, 273-74
free association tasks
associative fluency, 269-70
chain free association, 271-72
continuous free association, 26971
functions of, 267
relationship to creative thinking, 274
single-word free association, 267-69
types of, 261-62
unusualness of associations, 270
free associative norms, 342
frontal lobes
effects of aging, 485-86
role in divergent thinking, 478-79
frontoparietal control network (FPCN), 21415
and cognitive control, 250-51
interaction with other networks, 223
interaction with the default mode network, 220
role in future imagination, 217
fronto-parietal network, 382, 386, 388,
390, 391, 392, 394
frontopolar cortex (FPC)
role in analogical reasoning, 367-69
frontotemporal dementia (FTD), 301, 370
association with creativity, 34
frontotemporal interactions
influence on creative drive, 31-32
Frost, Robert, 140
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functional connectivity analyses, 306—10
future imagination, 251
associative contributions, 215-17
common processes with divergent thinking, 217-23
executive contributions, 217
shared underlying mechanism, 223
underlying mechanisms, 211

Galamian, Ivan, 414

Galileo Galilei, 534

Gall, Franz Joseph, 9, 484

Galton, Francis, 122, 424, 425, 438

Gazzaniga, Michael S., 51-52, 53

General Education Board, 536

generate and test strategy, 16

genetics of creativity, 33
familial link with psychopathology, 439
findings from previous studies, 44143
future research directions, 445-46
gene—environment correlation, 444
heritability of creative performance or

achievement, 44344

heritability of creative potential, 440—41
heritability of general factors, 441-42
heritability of traits related to creativity, 438—40
influence of biographical factors, 444
musical creativity study, 502t. 28.2, 509
risk factors in mental illness and creativity, 122-23
twin and adoption studies, 44041

genome-wide association studies, 142

Geschwind syndrome, 33

global view of creative function
evidence against dual systems ideas, 197-99
support for dual systems ideas, 196-97

globus pallidus, 457-59

glutamate, 27

goal-driven approach motivation, 19

Goethe, Johann von, 31, 162

graded salience hypothesis, 289

Grandin, Temple, 35

Gray’s theory of personality, 121

growth mindset, 413—14

Guilford, J. P, 1, 127, 333, 421, 423, 482

hallucinogens, 38
haloperidol, 36
handedness

and creativity, 53-54, 123

and mental illness, 123
harm avoidance personality trait, 458
Harrington, Anne, 51
Hemingway, Ernest, 51, 136
hemispheric interactions

influence on creative drive, 30
hemispheric lateralization

atypical lateralization for language in

ASD, 289-91

heuristics, 16

high 1Q

protective factor for mental disorders, 145
Hinduism, 98
hippocampus, 64
Hippocrates, 114
Hofstadter, Douglas, 533
Homophone Meaning Generation Task (HMGT), 285
Homospatial thinking, 15
homovanillic acid (HVA), 124-25
honing theory view of creativity, 66
hormones

effects of age-related changes on the brain, 488
How Do You Think scale, 117
humoral theory of disease, 11415
hyperconnectivity in the brain

vulnerability factor, 14445
hypoconnectivity in the brain, 144
hypofrontality, 182

and creative thought, 300-3
hypomania, 438-39

association with creativity, 34
hypothalamic pituitary adrenal (HPA) axis, 73

effect of stress, 77

ibuprofen, 39
idea creation
role of internal attention, 181
ideational fluency
feature of divergent thinking, 265
idioms
comprehension in people with ASD, 282
definition, 282
illness
relationship to creativity, 32-35
illumination stage of creativity, 477
imagery
and internal attention, 18688
imagination, 15
incentive salience system, 27
incremental mindset, 413—14
incubation period, 1011
incubation stage of creativity, 477
individual differences psychology
approach to creative achievement, 438—40
inductive reasoning, 364—66
inferior parietal lobule (IPL), 164
insight, 200-1, 249
Instances task, 264
Institute of Personality Assessment and
Research (IPAR), 137, 464
insular cortex, 386
intelligence
changes with aging, 483
influence on creativity training, 41213
network properties, 382-20
neurodevelopmental processes, 393-95
see also Network Dynamics Theory of
intelligence, 382
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intelligence and creativity, 481-83
neurophysiology of creativity, 42629
neurophysiology of intelligence, 42426
non-linear relationship, 423-24
overlap between, 429
Parieto-Frontal Integration Theory (P-FIT), 424-26
psychometric research on their relationship, 421-22
threshold hypothesis, 42324, 428

internally directed attention, 180
and default mode network activation, 185-86
and mental imagery, 18688
brain mechanisms associated with, 188—89
EEG alpha activity as indicator of, 182-84
role in creative thought, 180
role in creativity, 188-89
role in idea creation, 181

intrinsic motivation, 25-26

intuition, 15

inverted-U relationships, 19, 24, 138, 139, 140

1Q tests, 437

irony
comprehension in people with ASD, 284-87
definition, 284

Jackson, Michael, 136
Jainism, 98

James, William, 477-78, 479
Janet, Pierre, 51

Janusian thinking, 15
Jaynes, Julian, 50, 52
Jefferson, Thomas, 140

Kafka, Franz, 161
Kahnemann, Daniel, 26
Keller, F. S., 408

Kepler, Johannes, 534
ketamine, 93, 94t. 6.1, 95-97
Klitshko, Wladimir, 533

lamotrigine, 36t. 2.4, 37
Landauer, Thomas, 365
latent inhibition
reduced, 14344, 180
Latent Semantic Analysis (LSA), 342, 365-66
approach to measuring semantic distance, 23940
Laurie, Hugh, 529
L-dopa, 78-79, 81
leaky attention, 162-64, 171-74
left-handedness and creativity, 53—54
left hemisphere
approach motivation, 19
left inferior frontal gyrus (IFG), 251, 265
Leonardo da Vinci, 53, 164, 437, 528
Lifetime Creativity Scales, 117
limbic region, 508
lithium, 36t. 2.4, 38
effects on creative abilities, 12627
Little-c creativity, 13—15, 438

Little-P polymathy in everyday life, 532-33
local view of creative function

case against focusing on processes and brain

regions, 202

case for focusing on processes, 200—1

case for focusing on specific brain regions, 199-200
locus ceruleus, 27, 74, 75, 76
lorazepam, 37
LSD (lysergic acid diethylamide), 92, 93, 94t. 6.1, 95-97

mad genius concept, 114-16
as a cultural artifact, 119-21
magic mushrooms, 95-97
magnetic resonance imaging (MRI)
contribution to the study of human behavior, 2
magnetic resonance spectroscopy (MRS), 124
manic traits
association with creativity, 34
Marcia Marquez, Gabriel, 162
Martindale, Colin, 181
Maslow, Abraham, 136
Matched Filter Hypothesis for cognitive control, 302-3
May, Brian, 533
McGilchrist, Iain, 52
mean diffusivity (MD) of the brain, 451
means-end problem-solving, 251
medicalese (biological discourse), 19-20
medications
effects on creativity, 35-39
rebound symptoms on stopping, 35
meditation
influence on creativity, 40
Mednick’s theory of associative hierarchies,
234, 235-36, 262-63, 339, 343, 481
Mendel, Gregor, 14
mental illness and creativity, 32-35, 50-51, 438-39
ADHD studies, 119, 14041
adoption studies, 137
affective temperament studies, 118
alcoholism, 139-40
autism studies, 119
biological perspectives, 122-26
bipolar disorder studies, 117-19
clinical implications, 12627
creative potential, 121
critique of studies, 119-21
Darwinian model of creativity, 122, 125
debate over, 114-15
divergent thinking, 121-22
dopamine metabolites in cerebrospinal fluid, 124-25
familial link, 439
fMRI studies, 124
four Ps approaches, 121-22
future research, 127-28
genetic factors, 122-23
handedness, 123
heritability patterns, 141
history of the association, 114—-16
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mental illness and creativity (cont.) real world creative achievement and leaky
implications for pharmacotherapy, 12627 attention, 171-74
implications for psychotherapy, 126 monoamine oxidase inhibitors, 37
integrated perspective, 122 monotonic assumption, 20
literature review, 116-19 monotonic fallacy, 20, 25
mad genius as a cultural artifact, 119-21 feedback control loops and performance
mad genius concept, 114-16 optimization, 39
mood disorders, 137-38 mood disorders, 22
narrow research focus on genius (Big-C), 121 and creativity, 137-38
paradox of the creative genius, 136 mood-stabilizing drugs, 38
PET studies, 124 motivation
possible explanations for a connection, 141 approach/avoidance distinction, 24-25
psychopathology risk in creative people, 439 creative risks of high motivation, 20
relatives of psychotic patients, 137 destroyers of, 415-16
relatives to patients with bipolar disorder, 118-19 energetic costs and limits, 26
relatives to patients with schizophrenia, 117 energetic drain, 20
research studies, 13641 factors affecting creative drive, 19-20
risk of mental illness in creative individuals, 149 homeostatic control, 20-24
role of the prefrontal cortex (PFC), 125-26 influence of mindsets, 413—16
schizophrenia spectrum disorders, 138-39 influence of theory of intelligence (TOI), 41415
schizophrenia studies, 116-17 influence on creativity, 20
schizotypy studies, 116-17 intrinsic/extrinsic distinction, 25-26
shared neurocognitive vulnerability model, strengthening motivational resources, 26
136, 141-48 motivational persistence, 16
societal implications, 127 motor control regions
sociocultural theories, 141 role in musical creativity, 505
SPECT studies, 124 Mozart, Wolfgang Amadeus, 496, 507
structural neuroimaging studies, 123-24 Mullis, Kary, 98
studies of creative achievers, 137 multidimensional nature of creativity, 12—13
thinking outside the box, 124 Musgrave, F. Story, 529
thymotypy studies, 117-19 musical creativity
underlying biological relationship, 141 auditory regions, 505-6
mental imagery challenges of studying its complexities, 512
and internal attention, 186—88 default mode regions, 5067
influence of dopamine, 28 definition, 495
mentalese (psychological discourse), 19-20 dorsolateral prefrontal cortex (DLPFC), 507
mescalin, 95-97 EEG coherence and power studies, 502t. 28.2, 508-9
Mesmer, Franz, 9 evaluative phase of composition, 497
metaphors, 249 generative phase of composition, 496-97
comprehension in people with ASD, 282-84 genetic study, 502t. 28.2, 509
definition, 28283 limbic and paralimbic regions, 508
effects of dopamine, 28 motor control regions, 505
methylphenidate, 3, 36t. 2.4, 119 nature of the generative phase, 509-12
metoclopramide, 36, 36t. 2.4 neurological uniqueness, 495-96
metonyms, 283 neuroscientific studies, 497-509
Michener, James, 53 phases of the compositional process, 496-97
middle frontal gyrus (MFG), 265 phasic evaluative process, 497
Miller, George, 408 structural and functional imaging studies, 498500t.
mind-wandering, 55, 140, 180 28.1,504-8
mindsets transformative phase of composition, 497
influence on motivation, 413-16 musical improvisation, 407
Minnesota Multiphasic Personality Inventory musicians
(MMPI), 137 jazz improvisation, 301, 407
mirtazapine, 37 maintaining intrinsic motivation, 416
modafinil, 36, 36t. 2.4
Model of Creativity and Attention (MOCA), 166—67 NAA (N-acetyl-aspartate), 124, 428
attention for different measures of creativity, 174-75 nadolol, 74
divergent thinking and focused, flexible Nash, John Forbes, 51, 136, 138, 142
attention, 167-71 nature vs. nurture debate, 438
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necessary condition analysis, 424
negative feedback loops
oscillations in, 19, 21
Network Dynamics Theory of intelligence,
382-20, 384-88
cognitive control functions, 388-90
cognitive development, 393-95
dynamic variability of functional brain
networks, 390-91
factors in individual differences in
intelligence, 383-84
hub regions, 38688, 390
macro-level topology, 386
micro-level topology, 38687

overlapping roles for functional networks in

intelligence and creativity, 391-93
predictions from, 395-96

principles for information processing in the

brain, 383-84
rich club regions, 386-88, 390
network properties of intelligence, 382-20
networks, 480

dynamic interactions between whole-brain

networks, 223
neural efficiency hypothesis, 425

neural mechanisms of creative thinking, 59-64

neurds, 64
Neuregulin 1 (NRG-1) gene, 123, 143
neuroanatomy

factors affecting creative drive, 29-32
neurochemistry of creativity, 27-29

neurodevelopmental processes in intelligence, 393-95

neuroleptics, 36t. 2.4, 38

non-drug interventions

effects on creativity, 39-40
noradrenergic system, 73

effects of stress, 7378

role on cognitive flexibility, 76—77
norepinephrine, 19, 27

effects on arousal, 27-28

effects on motivation and creativity, 25
nortriptyline, 37, 39
novelty detection, 19
novelty-seeking behavior, 142

vulnerability factor, 144
novelty-seeking personality trait, 458
NSAIDS, 36t. 2.4
nucleus accumbens, 27, 28, 40

olanzapine, 36

ondansetron, 36, 36t. 2.4

openness/intellect and creativity, 466—67
functional connectivity and network integrity, 471-72
future research issues, 472-73
insights from brain function, 470-72
insights from brain structure, 467-70
regional brain volume, 467-69
resting state brain function, 470-71
task-dependent brain activity, 471
white matter integrity, 469—70

openness to experience, 438

opiate pain medications, 36t. 2.4, 38-39

opiate system (endogenous), 29

originality
feature of divergent thinking, 266—67
semantic distance as measure of, 34143

neuromodulation Ornstein, Robert E., 52
creativity enhancement, 373-75 overcoming knowledge constraints, 201
neurons overinclusive (allusive) thinking, 15
coarse coding, 59 oxcarbazepine, 36t. 2.4
neuropsychology of creative innovation, 477-81 oxytocin, 29

connectivity and the cerebral hemispheres, 479-81

frontal lobes and divergent thinking, 478—79
neuroscience of creativity pain medications, 36t. 2.4, 38-39

addressing real-life creativity demands, 325 pain system, 27

addressing the complexities of the paralimbic region, 508

phenomenon, 16-17 Parieto-Frontal Integration Theory (P-FIT), 424-26

challenges and controversies, 195 Parkinson’s disease, 80-81

challenges and possible future directions, 324-25 effects of dopamine agonist treatment, 34

cognition—imagination cycle, 202—4 reduced level of dopamine, 486

effects of reduced levels with aging, 488

comparison of approaches, 202—4 paroxetine, 36t. 2.4

global view of dual systems ideas, 196-99 Pasteur, Louis, 534

insights from, 195-96 patent applications

local approach, 199-201, 202 evaluation criteria, 11
neurotransmitter systems Paterson, Don, 535

interactions between, 82—83 pathological gambling, 81

neurotransmitters perceptual decoupling hypothesis, 186
effects on motivation and creativity, 25 perceptual latent inhibition

Newton, Isaac, 51, 138 effect of dopamine on, 28

Nijinsky, Vaclav, 51 performance optimization

No Free Lunch theorem, 16 and the monotonic fallacy, 39

Nobel Prize, 14 feedback control loops, 39
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perseverance
relation to creativity, 20
perseverance personality trait, 457
perseverative behavior, 485-86
persistence
role in creativity, 164
personal creativity, 13—15
personality
approach to creativity, 464
functional model of the creative personality
(Feist), 464-65
openness to experience, 466
traits associated with creativity, 464—65
personality neuroscience, 465-66
Big Five taxonomy of personality traits, 465—66
openness/intellect, 466
openness/intellect and creativity, 466—67
personalized medicine, 29
peyote, 95-97
pharmacotherapy
effects on creative abilities, 12627
phenotyping creativity in reasoning, 363—66
phobias, 78
phrenology, 9, 484
Picasso, Pablo, 53, 437, 477
pimavanserin, 36
Planck, Max, 534
plasticity genes, 19
Plath effect, 32
Plath, Sylvia, 32, 136
Plato, 98, 136
Allegory of the Cave, 98
Plotinus, 98
Poe, Edgar Allen, 162
Poincaré, Henri, 3
Polgar sisters
chess expertise, 412—13
polyglots, 533
polymathy
approaching Age of the Polymath, 534-35
Big-P polymathy, 532-33
brain and psychology of domain-general
creativity, 530-32
challenges of scientific study, 535-36
constraints of time and capacity, 53334
domain-specific and domain-general abilities,
528-29
effects of domain-specific education, 532
Little-P polymathy in everyday life, 532-33
need for Renaissance view of creativity, 534-35
present-day examples, 529-30
posterior cingulate cortex, 453
posttraumatic stress disorder (PTSD), 78
pramipexole, 36t. 2.4
precuneus, 163, 213, 386, 426, 427, 428, 453, 471
prefrontal cortex (PFC)
hypofrontality and creative thought, 300-3
regulation during creative processes, 299-300

role in creativity, 125-26, 303-5
pregabalin, 39
preparation stage of creativity, 477
primary process, 15
primary progressive aphasia, 301
priming effects, 480
primordial process, 15
Prince, Morton, 50
probing mind wandering, 272
prochlorperazine, 36, 36t. 2.4
propranolol, 36t. 2.4, 38, 73-75, 76, 77, 78
effects on emotional memory, 77-78
Proust, Marcel, 162
pseudo-science, 9
psilocybin, 93, 94t. 6.1, 95-97
psychedelic experience
assimilation statge, 104
core stage, 101-2
evaluation and assimilation, 98
features of, 95-98
future research, 106—7
long-term effects on the brain, 104—5
long-term psychological effects, 105-6
onset stage, 1001
peak experience stage, 102-3
phenomenology and neural correlates, 100—6
relationship to artistic, scientific and philosophical
creation, 98
relationship to dreaming and daydreaming,
99-100
resolution stage (coming down), 103—4
stages of, 100-6
psychedelic substances
criminalization and social stigma, 92-93
history of, 92-93
military and espionage applications, 92
natural substances, 92
neuroimaging investigations, 93-94
overview of the major substances, 95-97
psychological applications, 92
recent revival of research into, 93-94
synthetic and semi-synthetic substances, 92
psycho-linguistic theories of figurative
language processing, 288—89
psychological discourse (mentalese), 19-20
psychological entropy, 66
psychotherapy
and creativity, 39-40
cognitive reappraisal approach, 322-24, 325
implications of mental illness association with
creativity, 126
use of free association techniques, 27374
psychotic traits
association with creativity, 34
psychoticism theory (Eysenck), 439
Pythagoras, 98

quetiapine, 36t. 2.4
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Ramanujan, Srinivasa, 66 interaction with other networks, 223
ramelteon, 36t. 2.4 Salvia divinorum, 95-97

Ramon y Cajal, Santiago, 533-34 schizophrenia, 34, 51, 439

random motor generation task, 319 studies of association with creativity, 116—17
Reappraisal Inventiveness Test (RIT), 323 schizophrenia spectrum disorders

reasoning and creativity, 138-39
abductive reasoning, 365 cognitive control and creativity, 320-22
and creativity, 363 schizotypal traits, 34
deductive reasoning, 363—64 schizotypy, 439
inductive reasoning, 364—66 and creativity, 139

phenotyping creativity in, 363—66
see also analogical reasoning, 366
Rees, Martin, 529, 533
reflexive behavior, 28
regression in the service of the ego, 15
Reicha, Antoine, 495, 496

creativity and cognitive control, 320-22
studies of association with creativity, 116—17
Schlesinger, Judith, 119-21
Schoenberg, Arnold, 496
Scholastic Aptitude Test (SAT), 73
Schumann, Robert, 136, 138

relational integration Schwarzenegger, Arnold, 529
neural mechanisms, 367—69 sedatives, 37
REM sleep, 76 SEEK scale, 440, 441
relation to creativity, 39 selective serotonin reuptake inhibitors (SSRIs), 29, 37

Remote Associates Test (RAT), 2, 36, 37, 58, apathy syndrome, 37
79, 163,252,263, 334, 437, 443, 483 self-actualization, 136
effects of direct current stimulation, 40 self-determination personality trait, 458
patients with schizophrenia, 117 self-transcendence personality trait, 458
schizotypal subjects, 117 semantic distance
type of thinking required for, 65 approach to studying creativity, 36667
remote association, 15 as marker for the creativity phenotype, 365-66
Renaissance man as measure of originality, 341-43
brain and psychology of domain-general comparison of measurement approaches, 242
creativity, 530-32 frequency-based approach to measurement, 237
domain-specific and domain-general abilities, 528-29 limitations of measurement methods, 24243
present-day examples, 529-30 LSA-based approach to measurement, 239-40
Renaissance view of creativity, 534-35 measurement approaches, 23641
reward-based behavior measurement in divergent thinking, 241
influence of dopamine, 28-29 network-based approach to measuring, 24041

reward system, 27 neurocognitive research, 235-36
Richet, Charles, 534 role in creativity, 233
right-brain role of executive functions, 242

association with madness, 5051
right-brain creativity theory, 50-51

lack of evidence for a dichotomy, 53

revival in the twentieth century, 51-53
right hemisphere

atypical lateralization for language in ASD, 289-91

avoidance motivation, 19
deterioration with aging, 486—87
viewed as the source of creativity, 50

Rockefeller, John, 536

Rogers, Carl, 136

ropinirole, 36

Rorschach test, 480

rotigotine, 36t. 2.4

Rovelli, Carlo, 55

Runco Creative Assessment Battery, 333

S-A creativity test, 333
Sagan, Carl, 52
salience network, 198, 220, 392

role of the default mode network, 242
theories of semantic distance and creativity, 234-35
semantic integration
in autism spectrum disorder (ASD), 288
semantic memory
challenges of studying, 233
semantic memory networks
role in divergent thinking, 212
semantic networks
approach to divergent thinking, 343-44
Seneca the Younger, 114
Sep-Con Articulation thinking, 15
serotonergic system
role in creativity, 82—83
serotonin, 27
effects on motivation and creativity, 25
fear-driven avoidance motivation, 19
role in motivation, 29
serotonin—norepinephrine reuptake
inhibitors (SNRIs), 37

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781316602102
www.cambridge.org

Cambridge University Press & Assessment

978-1-316-60210-2 — The Cambridge Handbook of the Neuroscience of Creativity

Edited by Rex E. Jung , Oshin Vartanian
Index
More Information

552 Index

set-shifting, 77, 81
Shakespeare, William, 51, 136, 437
shared neurocognitive vulnerability model, 136, 141-43
cognitive disinhibition, 143-44
cognitive flexibility as a protective factor, 147
high IQ protective factor, 145
hyperconnectivity, 144-45
novelty-seeking behavior, 144
protective factors, 142, 147
relationship to other models, 147-48
risk of mental illness in creative individuals, 149
shared vulnerability factors, 142, 14345
vulnerability factors, 147
working memory capacity as a protective
factor, 14547
shizotypy, 438-39
signal-to-noise ratio of neuronal activity, 76
Simon Flanker tasks, 337
Simonton, Dean K., 122
single-word free association, 267—69
sleep
relation to creativity, 39
social drift theory of creativity, 141
social evaluative stressor, 73
society
dependence on creativity, 127
implications of mental illness association with
creativity, 127
sociocultural theories of creativity and mental illness, 141
Special K, see ketamine
Sperry, Roger W., 51-52
spontaneous associative flexibility, 265, 266
State COntext Property theory (SCOP), 66
state creativity augmentation, 371-73
neuromodulation, 373-75
potential of, 375-76
Sternberg, Robert, 1
Stevenson, Robert Louis, 50
stimulants, 36, 36t. 2.4
stimulus salience, 180
stress
effect on the HPA axis, 77
effects on creativity, 73—78
effects on the noradrenergic system, 73—78
Stroop task, 319
structural concept mapping, 481
structural magnetic resonance imaging (sMRI), 451
structural studies of creativity
associations between CMDT and gray matter
properties, 452-55
associations between CMDT and white matter
volume, 455-57
associations between fractional anisotropy (FA) and
CMDT, 457
creativity as measured by divergent thinking
(CMDT), 451
diffusion tensor imaging (DTI), 452
fractional anisotropy (FA) of the brain, 452

future research, 459
globus pallidus, 457-59
imaging techniques, 451
mean diffusivity (MD) of the brain, 452
mean diffusivity (MD) studies of CMDT, 457-59
VBM and cortical thickness analysis, 451-52
structure of intellect model, 333
Styron, William, 139
superior frontal cortex, 386
Sylvian fissure, 485

targeted transcranial electrical stimulation, 373
TED talks, 532
Temperament evaluation of the Memphis, Pisa,
Paris, and San Diego autoquestionnaire
(TEMPS-A), 118
temporal lobe epilepsy
association with creativity, 33
temporal lobe lesions
association with creativity, 33
temporo-parietal junction, 213
Tesla, Nikola, 140
Test of Non-Verbal Intelligence, 283
Test of Nonverbal Intelligence, 3rd ed. (TONI-3), 285
testosterone
effects of reduced levels with aging, 488
text corpus analysis tools, 365-66
Theophrastus, 114
theory of mind, 35, 282, 284, 287, 320
threshold hypothesis of intelligence and
creativity, 423-24, 428
thymotypy
studies on association with creativity, 117-19
top-down, executive functions account of creativity, 234
topiramate, 36t. 2.4
Torrance Tests of Creative Thinking (TTCT),
3,214,252,264, 302, 319, 333,
375, 392, 405, 439
Torrance Tests of Creative Thinking-Figural, 119
Trail Making Test (TMT-B), 283
training to be creative
aspects of, 416
changing mental representations, 411
deliberate practice, 407-11
destroyers of creativity, 415-16
domain-specific skills, 407
general creative cognition, 405-7
individual characteristics required, 405
influence of intelligence, 412—13
influence of theory of intelligence (TOI), 41415
influential factors, 405
mindsets and motivation, 413—-16
talent versus practice debate, 412—13
transcranial alternating current stimulation, 301
transcranial direct current stimulation, 302, 374-75
transcranial magnetic stimulation (TMS), 40
trazodone, 36t. 2.4
treadmill desks, 22, 39
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trial and error, 16
tricyclic antidepressants, 37
Trier Social Stress Test, 73
trihexyphenidyl, 36t. 2.4
tryptophan hydroxylase gene (TPH1), 83
twin studies

genetics and creativity, 33
two-transition theory of cognition, 66—67

uncreative ideas, 12-13
unipolar depression
association with creativity, 34
United Nations
Convention on Psychotropic Substances (1971), 93
Single Convention on Narcotic Drugs (1961), 93
United States Patent Office, 10, 11
unusual neural hyperconnectivity, 142
Unusual Uses Task, 214, 264

valproate, 36t. 2.4, 38

van Gogh, Vincent, 51, 136

Van’t Hoff, J.H., 534

venlafaxine, 36t. 2.4, 37

ventral prefrontal cortex, 265

ventromedial prefrontal cortex (VMPFC), 213
role in future imagination, 216—17

verbal fluency tasks, 250

verification stage of creativity, 477

verification/production stage of creativity, 477

visual-spatial functions, 486

Vogel, Philip J., 52
voxel-based morphometry (VBM), 451
cortical thickness analysis, 451-52

Wada test, 485
Wagner, Richard, 162
Wallach & Kogan Creativity Battery, 163
Wallach-Kogan creativity tests, 333
Wechsler Abbreviated Scale of Intelligence
(WASI), 483
Wechsler Adult Intelligence Scale (WAIS), 482
whole-brain networks
dynamic interactions, 223
Wigan, Arthur C., 50
Williams, Robin, 136
Winehouse, Amy, 136
Wisconsin Card Sorting Test, 77, 422, 478
Woolf, Virginia, 51, 136, 140
‘WordNet, 241
working memory
influence of dopamine, 28
working memory capacity, 249
as a protective factor, 145-47
Wright, Frank Lloyd, 140

Yerkes-Dodson curve, 36
Yerkes-Dodson law, 24, 28
Young, Thomas, 529

zolpidem, 36t. 2.4, 37
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