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aging-brain model 131
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brain atrophy 172
demographics and prevalence 170
epidemiological studies 211
functional changes 174-179
genes 183-184
imaging studies 180-183
neurostimulation studies 210
structural changes 171
tau tangles 170
amnesia 116
amnestic mild cognitive impairment
(aMCI) 171, 189
functional changes 174-179
structural changes 171
amplitude 11
amygdala 42, 121, 134, 153, 178, 203
Alzheimer’s disease 137, 178-179
connectivity 123, 127-128, 134, 137
emotion and 121-123, 126-127, 130
memory 135
memory and 135
social cognition and 160
stress and 4445
amyloid-[beta] see beta-amyloid
amyotrophic lateral sclerosis (ALS)
188-189
anterior cingulate cortex 39, 59, 66, 76, 127,
146
gray matter loss 21, 24
self-reference and 148
ventral 127
anterior insular cortex (AIC) 155
aphasias 187, 189-190

APOE gene 39, 183
attention 53-57
ERP studies 55
frontoparietal control system and 53
measurement tasks 54
as part of executive function 58
prefrontal cortex and 55
selective 126
training 82
attractiveness halo effect 159
autobiographical memory 108-110

Baltimore Longitudinal Study of Aging 74
basal ganglia 68, 186, 188
behavioral variant frontotemporal
dementia (bvFTD) 188-190
beta-amyloid (A[beta]) 14-15, 170
imaging 180-183
bilaterality 4
bilingualism 45-47
bimanual coordination 68
binding 103
blood pressure 28, 45
BOLD (blood oxygenation level
dependent) signal 9, 184
brain
direction terms 17
lobes and structures 17
brain function measures 9
brain-derived neurotrophic factor (BDNF)
38
exercise and 77

caudate 21

cerebellum 23, 25
connectivity 31
gray matter 21, 25
memory and 115
motor control and 68
stimulation 207
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cerebral cortex, thickness 40
cerebrospinal fluid (CSF) 177
cingulate cortex
associative memory 105
posterior 160
ventral posterior 33
see also anterior cingulate cortex;
posterior cingulate cortex
cognitive ability, training 74-75
cognitive control 3, 33, 52, 64-65, 80,
105, 148
interventions 81-83
cognitive control hypothesis 132
cognitive neuroscience methods 7-11
cognitive reappraisal 126
cognitive reserve 6
cognitive epidemiology 211
cohort effects 22
common cause hypothesis 3
comorbidity 191
compensation-related utilization of neural
circuits hypothesis (CRUNCH) 6,
66, 89-90
COMT gene 38
conjunction searches 53
connectivity 30-32
Alzheimer’s disease 175, 184
amygdala 123, 127-128, 134, 137
bilingualism and 46
dedifferentiation and 35
emotion and, valenced information
135
functional 30
Alzheimer’s disease 181
culture and 49
default mode network 80
hippocampus 103
memory and 97
hippocampus 134, 136
language and 46
life satisfaction and 129
meditation and 80
structural
anterior-posterior 33
hippocampus 182
task switching and 62

Index

connectomics 15
conscientiousness 41-42
context 213-215
contralateral organization 68
corpus callosum 29, 174
bilingualism and 46
white matter 27
correlational studies 9
cortical midline structures 143
cortical thickness
meditation and 79
openness and 43
cortisol 44
cross-sectional studies 22
gray matter loss 21
CT (computed tomography) 8
culture 47-49

decision making 195-204
dedifferentiation 7, 34
process 35
deep brain stimulation 210
default mode network 7, 20,
32-34
Alzheimer’s disease 173
bilingualism 46
connectivity, hippocampus 182
rs-fMRI studies 14
delay discounting 198
dementias 170
behavioral variant frontotemporal
188-190
social network size and 214
depression 190-192
loneliness and 45
diagnosticity 159
Dictator Game 202
diffusion tensor imaging (DTI) 8-9, 29, 45,
55, 64,113,197
theory of mind and 155
distraction 57
dopamine 15, 36, 198
D1 receptors 37
D2 receptors 37
regulation system 37
synthesis 37
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dorsolateral prefrontal cortex (DLPFC) 43,
59-60, 66, 82, 112
Alzheimer’s disease 192
cognitive control and 64
connectivity 134
economic decision making 201-202
memory and 89, 91, 205
post-retrieval monitoring 101
training 84
neurodegenerative diseases 187
neurostimulation 208
dorsomedial prefrontal cortex (DMPFC)
33, 125, 156, 158, 160
self-reference and 148
social interactions 157, 160
DRD?2 genes 38

economic tasks 196-199
electroencephalography (EEG) 89
emotion
anxiety 45
arousal 122
basic 123
habituation 123
identification 123-125
life satisfaction 31, 129
memory and 178
neural regions associated 121-123
reactivity 39
regulation 122, 125-128
socioemotional selectivity theory
129-132
valence 122
emotion recognition accuracy 159
empathy 154-157
encoding 94
incidental 95
intentional 95
entorhinal cortex 180
gray matter loss 23-25
epigenetics 39
estradiol 41
estrogen 41
event segmentation 26
event-related potentials (ERP) 10
attention and 55
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components
N1 57
N170 150
N400 72
P3 62,177
emotion, memory and 138-140
memory
emotional 138-140
false 107
recollection 98
subsequent 97
mismatch negativity (MMN) 56,
176
own-age bias 150
self-reference and 149
task switching 62
visual acuity and 36
executive function 26, 52, 57-70,
153
associated neural regions 59
bilingualism and 45
subprocesses 57-70
exercise 75-79
expectation 57
experimental design 22
extraversion 41

face network 35
face recognition, own-age bias 166
false memory 105-108
familiarity 98
faux pas 157
feature searches 53
first-in-last-out principle 28
fitness and exercise 41
flanker task 55, 60
fornix 174
fractional anisotropy (FA) 8, 62
attentional training and 82
reaction time and 29
frontal aging hypothesis 4
frontal gyrus 97
frontal lobes 127
Alzheimer’s disease 175
emotion and 123
white matter 27
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frontoamygdalar age-related differences in
emotion (FADE) 133, 136
frontoparietal control system 46
attention and 53
executive function and 58-59
frontotemporal dementia 188-189
functional connectivity 30
culture and 49
language and 71
memory, subsequent 97
functional magnetic resonance imaging
(fMRI) 9, 135
bilinguals 46
challenges 36
dual-task training 82
emotion 121, 130, 135
language 74
memory 135
autobiographical 108
emotion and 132-138
pattern separation 113
own-age bias 151
resting state (rs-fMRI) 14
task switching 62
theory of mind 156
working memory 83, 89-90
inhibition 92
fusiform gyrus 97, 135, 153

gambling tasks 199-201

genes
Alzheimer’s disease 183-184
exercise interventions and 77
neurotransmitter activity 38-39

gist 106

glucocorticoids 41

Go/No Go test 54

gray matter 8, 76
Alzheimer’s disease 173, 192
behavior and 25-26
bilingualism and 46
hippocampus 41
meditation and 80
personality and 42
structural change 21-26

Index

hearing
auditory cortex response 36
loss, language function and 73-74
hemispheric asymmetry reduction in older
adults (HAROLD) 4, 31
Heschl’s gyrus 71
high-control conditions 112
hippocampus 211
Alzheimer’s disease 171, 179, 181
connectivity 134, 136, 182
emotion and 124, 135
memory and 134
functional connectivity 103
gray matter loss 23
memory and
associative 103-104
future thinking 111
pattern separation 113
physical activity and 76
role in long-term memory 94
volume, self-esteem and 43
Huntington’s disease 186, 189
hypertension 28, 30
hypothalamic-pituitary-adrenal (HPA) axis
44

imaging techniques 8
future directions 15
neurostimulation and 208
structure-behavior relationships
11-12
structure-function relationships 13
see also functional magnetic resonance
imaging; magnetic resonance
imaging
implicit long-term memory 115-117,
175
impression formation 131, 158-160
memory and 160-163
valence 162
inferior frontal cortex 94, 153, 211
inhibition 58-59, 112
inhibition theory 3
intelligence 3940
early-life 39
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International Affective Picture System 122
interventions
cognitive 81-83
mindfulness 80
intervention studies 75
intraparietal sulcus 178
Iowa Gambling Task 199-200
ipsilateral regions 68
item memory 100

language function 52, 70-74
hearing loss and 73-74
sentence processing 70

last in, first out principle 173

late positive component (LPC) 72

late positive potential (LPP) 138

latency 11

lateral prefrontal cortex 68

learning 117
brain stimulation 207

levels of processing 95

levodopa (L-DOPA) 37

life satisfaction 129
connectivity and 31

lingual gyrus 45, 145

locus coeruleus 68

loneliness 45

long-term memory 94
controlled processes 112-113
implicit 115-117
processing and intentionality 94-95

longitudinal studies 22
gray matter loss 21, 25
neurodegenerative disorders 211-212

magnetic resonance imaging (MRI) 8
Alzheimer’s disease 170
see also functional magnetic resonance
imaging (fMRI)
medial prefrontal cortex (MPFC) 137, 143,
145, 149
motivational goals and 146
self-reference and 148
medial temporal lobe 26
Alzheimer’s disease 170, 173, 179
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hyperactivation 174
memory and 117
medial temporal region 111
mediation 26
meditation 79-81
memory
Alzheimer’s disease, amyloid burden and
181
amnesia 116
associative 103-104
autobiographical 108-110
BDNF and 38
emotion and 132-140
encoding 94
explicit long-term 93-94
false 105-108
future thinking and 110-111
gray matter loss and 25
implicit 115-117, 175
impression formation and 160-163
long-term 94, 112-113
implicit 115-117, 175
processing and intentionality 112-113
neurostimulation studies 207
own-age bias 150-152
pattern separation 113-114
priming 112
reactivation 111-112
recall tasks 5
recollection 85, 97-99
refreshing 92
self-referencing and 147-150
semantic 104-105
source 99-103
subsequent 96-97
training programs 83-85
valence and 162
working 58, 88-92
Alzheimer’s disease 178
inhibition 92-93
mentalizing 151
mesolimbic dopamine system 203
mindfulness 80
mismatch negativity 56, 176
motivation 146
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motor control 68, 186
multisystem interventions 209-211
multivoxel pattern analysis (MVPA) 34, 69,
90
distraction vs reappraisal 127
MVPA see multivoxel pattern analysis
myelin 27-28

neural attenuation 35
neurodegenerative disorders 185-187
neuromodulation and 209-211
social cognition and 187-190
neuroeconomics 196
neurogenesis 77
neuromodulation 195, 204
neurodegenerative diseases and
209-211
normal aging 206209
neurostimulation, training programs and
208
neuroticism 41-42
neurotransmitters 15, 36-38
genes 38-39
nigrostriatal pathway 38
norepinephrine 68
nucleus accumbens 203

occipital gyrus 97

oddball task 55

old/new effects 98, 140

openness 43

orbitofrontal cortex 43, 146, 203
emotion and 135

orientation 57

oscillations 30

own-age bias 150-152

oxytocin 164

pain 155

parahippocampal gyrus 42
false recollection 106
long-term memory and 94
posterior 111

parietal lobe 40, 111, 117
Alzheimer’s disease 175
old/new effect 140

Index

Parkinson’s disease 185, 189
deep brain stimulation 210
partial least squares (PLS) analysis 124
pattern classification 15
pattern completion 113
pattern separation 113-114
perception 34-36
personality 41-45
PET (Positron emission tomography) 10
physical activity 75-79
Pittsburgh compound B (PiB) 180
positivity effect 130
positron emission tomography (PET) 10
Alzheimer’s disease 180
tau protein 183
memory training 84
neurotransmitters 37
post-retrieval monitoring 101
posterior cingulate cortex (PCC) 143, 145,
181
posterior-anterior shifts with age (PASA)
133, 136
precuneus 160
Alzheimer’s disease 175
prefrontal cortex
attention and 55
dorsomedial 33
emotion and 121
executive function 58
gray matter loss 21
inferior 94
lateral 68
memory, autobiographical 109
memory and 112
priming 116
neuroticism and 42
self-reference and 148
stress and 44
volume 26
white matter 27
see also dorsolateral PFC; dorsomedial
PFC; inferior PFC; lateral PFC;
medial PFC; ventrolateral PFC;
ventromedial PFC
processing speed theory 2
putamen 186, 192
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qualitative differences 166

Reading the Mind in the Eyes Test 156
recollection 85, 97-99
false 106
refocusing 57
refreshing 92
relational processing 104
repetitive transcranial magnetic stimulation
(rTMS) 204
resting state fMRI 14
reversal learning 198
reward 195-204
right ear advantage 72
risk-taking 44, 197
neurostimulation and 208

scaffolding theory of aging and cognition
(STAC) 6
selective attention 126
self-focused processes 144-147
self-reference effect 148-149
self-referencing 131
memory and 147-150
semantic classification 32
semantic dementia 188-189
semantic elaboration 134
semantic memory 104-105
sensation 34-36
sensory function 3
serotonin 36
sex 40-41
openness and 43
situation selection 126
social cognition 145
economic decision making 201-202
neurodegenerative disorders and 187-190
social context 213-215
social interactions 157-158
own-age bias 166
stigma 166
trust 163-165, 201-202
social networks 214
socioemotional selectivity theory 129
source memory 99-103
stereotype threat 152-153
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stress 44-45

striatum 115, 186, 203

stroke 30

Stroop task 54, 59, 177

structural connectivity 30

structure-behavior relationships 11-12

structure-function relationships 13

subjective cognitive decline (SCD) 171,
177

sulci 21

superior cortex 201

superior temproal sulcus (pSTS) 155

supernormals 32

task demands 6-7
task switching 61
tau protein 170, 177
imaging studies 183
tempoparietal junction 160
temporal lobe 40
Alzheimer’s disease 171
memory and 111
thalamocorticostriatal pathways 197
thalamus 192
theory 2-3
theory of mind 154
Alzheimer’s disease 178
neurodegenerative diseases and 188
tip of the tongue states 72
training programs 74-75
dual-task 81
memory 83-85
neurostimulation and 208
trait anxiety 44
transcranial direct current stimulation
(tDCS) 204
imaging studies and 208
trust 163-165, 201-202

Ultimatum Game 202
uncinate fasculus 82, 136

valence 122, 135
connectivity and 135
memory and 162

ventricles 21
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ventrolateral prefrontal cortex (VLPFC)
82,104, 160
ventromedial prefrontal cortex (VMPFC)
125, 146, 157, 199
emotion and 130-131, 135
lingual gyrus and 145
vision, visual acuity 36
visual cortex 117, 127
visual search task 54

white matter 8, 26-28, 137
Alzheimer’s disease 181
anterior-posterior gradient 27
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behavior and 28-30
bilingualism and 46
hyperintensities 27, 181
depression 192
integrity 29
microstructure 76
reward learning 197-198
theory of mind and 155
working memory 2, 58
Alzheimer’s disease 178
neural organization 89

yoga 80
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