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a-linolenic acid (ALA), 61, 159
abuse, 95
academic achievement. See scholastic achievement
accelerometer, objective physical activity reporting, 16–17
achievement, desire for, 11
Action School! BC (AS! BC), 133
adiposity. See fat
“adult-onset” disease. See chronic disease
aerobic activity. See physical activity
affiliation, sense of, 11
age, 14, 136

behavior performance to switch task, 80, 81, 81, 83
body composition, 54
decline in brain areas, 85
-related recollection, 32

aggression, 95
Alzheimer’s disease, 60
anencephaly, 59
anxiety, 13, 58, 95, 103
arachidonic acid (AA), 61–62
athletics. See sports
attention, 29

aerobic fitness, 34
brain function, 31, 38, 42
control, 73, 98, 122, 125
genetic markers, 106
impairments, 55
inattention, 94, 103, 104
resources, 37
selective, 27
span, 13, 73
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sustained, 56, 95
tasks, 29, 63, 73, 75, 120

attention-deficit/hyperactivity disorder (ADHD), 93, 94–95, 104, 132, 150
brain dysregulation, 105
challenges and limitations, 98–99
chronic physical activity behaviors, 97–98
neurobiological mechanisms, 105
nutritional deficiencies, 106, 107
single bout of physical activity, 95–97

autism spectrum disorders (ASD), 93, 95, 99–101, 150
brain dysregulation, 105
challenges and limitations, 103–104
chronic physical activity behaviors, 102–103
genes, 106
group-based physical activity, 103–104
neurobiological mechanisms, 105
nutritional deficiencies, 106
rigidity, 101
self-confidence, 102
single bout of physical activity, 101–102, 103–104
stereotypical movements/behaviors, 101, 102, 104

behavioral patterns
attention-deficit/hyperactivity disorder, 97–98
autism spectrum disorder, 101
correlates and determinants, 14–15
gender, 56
guidelines, 8
in response to flanker task, 79, 80, 81
on-task/off-task, 120, 125, 132
physical activity, 7–8
real-world, 41
trends, 7, 8–12

blood
capillaries, 28
flow, 86, 156
plasma leptin, 87
pressure, 12

blood oxygen level dependent (BOLD) response, 29, 38, 156
body composition, 54, 72–92, 150
body mass index (BMI), 52, 55, 56, 129, 138, 149

association with gray matter volume, 74, 85
increased, 12, 52, 54, 73
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bone health, 13, 119
brain

anterior cingulate cortex (ACC), 38, 85, 105
anterior insula, 31
anterior prefrontal cortex, 40
basal ganglia, 27, 28, 35–36, 85, 105
caudate nucleus, 31, 36
cerebellum, 86
circuits, 27
cortical processing regions, 28
cortical/subcortical structure, 27
corpus callosum, 54
development, 3, 25, 26–28, 58–61, 63, 73, 154
dorsal striatum, 35, 85
dysregulation, 105
experience-expectant vs. experience-dependent influences, 3
fornix fibers, 54
frontal, striatal, parietal regions, 27, 28, 29, 31, 33, 39, 40, 52, 85, 105
frontal cortex, 27, 28, 29, 60, 61
functional changes during development, 25, 29–32, 150
glia, 28
gliogenesis, 36
gray matter (GM), 28, 54, 56, 74, 84, 85
health, vii, 1–6, 51, 119–148, 149–152
hippocampus. See hippocampus
medial temporal lobe (MTL), 31, 32
motor region, 29
nucleus accumbens, 85
occipital cortex, 28
orbitofrontal cortex, 85
parahippocampal gyrus, 32
parietal and insular cortices, 27, 28, 31, 32, 85
physical activity and aerobic fitness, 33–39
prefrontal cortex, 31, 32, 55, 58, 60, 85, 87, 105, 156
right dorsolateral prefrontal cortex, 31
structural changes during development, 28–29
structure, 3, 25, 26, 27, 54, 60, 150
superior frontal (SFS)/intraparietal sulcus, 31, 85
temporal cortex, 28, 85, 105
vasculature, 33, 36
ventral striatum, 27, 35
white matter, 29, 54, 56

brain-derived neurotrophic factor (BDNF), 33, 62, 86–87, 106
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breakfast, 63
breast milk, 61

caloric intake/expenditure, 53, 87, 130, 136, 156
calorimetry, physical activity criterion standards, 17–18
cancer, 25, 72, 154
cardiovascular disease, 12, 54, 72, 119, 130, 154, 160
cardiorespiratory fitness, 12, 149
cell

angiogenesis, 86
apoptosis, 29
dendritic branching, 29, 36, 86
granular, 158, 159
growth factors, 36
neurogenesis, 86
progenitor, 157, 158
proliferation, 29, 36, 86
response to exercise, 150
stem, 157
survival, 33

choice/control, perception of, 11
cholesterol, levels of, 12
choline, 59, 157, 158
chronic disease, vii, 12, 18, 25. See also obesity; diabetes, type 2
cognition

association of adiposity and fitness with cognitive control, 72–92
autism spectrum disorder, 101
cognitive control, 25–50, 122–123, 125, 133, 134. See also inhibition
cognitive flexibility, 72, 74, 82, 85
cognitive health benefits, 13–14, 19
cognitive processing speed, 37–38
decline, 60
effect of inactivity, vii
flexibility, 52, 73, 77
implications of obesity and nutrition, 51–73
physical activity, vii, 1–6
research, 119–148, 149–152

concentration, 13, 124, 132
control task, 29
coronary heart disease, 25
corticosteroid cascade, 157

daily functioning, impairments in, 94
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dairy products, high-fat, 107
dementia, 54, 57
depression, 13, 60, 94, 95, 119
developmental disorder, 62, 93–118, 150. See also specific disorder
diabetes

importance of physical activity, 25
type 2, vii, 2, 12, 72, 154, 160

diary, subjective physical activity reporting, 15
diet, 14, 86, 87, 137, 138, 155, 156
diffusion tensor imaging (DTI), 54
distractibility, 94
docosahexaenoic acid (DHA), 61–62, 107
dopamine, 106
dopamine receptor gene, 87
dopaminergic neurotransmitter (DATI), 106
dual-energy X-ray absorptiometry (DXA), 74, 77, 78
Dutch Hunger Winter, 160

eating habits, 120. See also diet; nutrition
echolalia, 100
education, maternal, 56, 78, 81
electroencephalogram (EEG), 36, 129
emotion regulation, 56
employment, parental, 11
encoding and response selection, 31
energy

balance, 51
-dense food, 107
expenditure, 18, 130
malnutrition, 60

environmental experience, 3, 19, 74, 154, 155
epigenome, 155, 159
error-related negativity (ERN), 55
ethnicity, 154
event-related potential (ERP), 36–38, 39, 40, 63
executive control. See cognition, cognitive control
exercise, use of term, 135–136
externalizing disorder, 104

family cohesiveness, 94–95, 129, 136, 138
fat

association of adiposity and fitness with cognitive control, 72–92
central adiposity, 54–55, 63, 133, 150, 159
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distribution, 54–55
-free mass, 74, 79
high-fat diet, 86, 87, 156
mass index, 52
saturated, 62, 107

fatigue, 156
fatty acid, 59, 159

abnormal, 107
long chain polyunsaturated fatty acid (LCPUFA), 61–62

fetal programming, 156, 159–160
Fitness Improves Thinking (FITKids), 133
flax oil, 107
focus. See inhibition
folate levels, 59
folic acid, 59
food, 107, 154. See also diet; nutrition
fun, 11, 15
functional magnetic resonance imaging (fMRI), 29, 31, 32, 33, 36, 38–39, 40, 41

gender, 136, 154
behavior performance to switch task, 80, 81, 81, 83
body composition, 54, 84
childhood obesity, 51
disorder, 103
overweight, 56
physical activity behaviors, 14, 136–137
physical activity guidelines, 9

genetic makeup, 3, 74, 106
genome adaption, 2
gestational overnutrition/undernutrition, 160
global development, 59, 60, 62
glucose transport, 151, 155, 156, 157, 160
glycemic index (GI), 63
gut microbiota, 57–58, 63

heart, 12, 130, 136
hippocampus, 27, 28, 33, 34, 35, 36

anterior, 28, 32
decrease tissue volume, 85
dentate gyrus, 33, 86, 158
development, 52, 61
function, 58, 62, 157
neural circuit, 31
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neurogenesis, 155–157
posterior, 28
structure, 157–158
synaptic plasticity, 87
tissue volume, 105
vitamin D, 60

heart rate monitor, objective physical activity reporting, 16
human evolution, 4
hyperactivity, 104, 107

information processing, 98
impulsiveness, 94, 95
infant formula, 61, 62
inhibition, 42, 52

control, 34, 38, 55, 56, 73, 74, 76, 82, 85, 96–97, 105, 151
flanker task. See task
response, 27, 29, 39

insulin, 87
insulin-like growth factor (IGF1), 86
insulin resistance (IR), 54–55, 57, 62, 63
intellectual stimulation/functioning, 26, 103
intelligence quotient (IQ), 126
interference suppression, 27
internalizing disorder, 104
interpersonal skills. See social involvement
intrauterine/extra-uterine growth restriction, 159, 160
iron deficiency, 60, 62, 156, 159

jogging, 101, 103

language development, 59, 60, 103
latchkey kid, 154. See also safety
learning, 32, 36, 58, 60, 62, 93–118, 151. See also scholastic achievement
learning disability, 62. See also specific disability
lifestyle adaption, 2, 4
linolenic acid (LA), 61
liver glycogen, 156
log, subjective physical activity reporting, 15
low-birth weight, 106

manipulation, 27
martial arts, 26
maximal oxygen consumption (VOxmax), 77–78
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measurement, physical activity, 7–8, 19
assessing interventions/programs/campaigns, 15, 19
criterion standards, 17–18
individual- and group-based, 15
objective methods, 16–17
patterns and trends, 15
subjective methods, 15–16

meat, red/processed, 107
medial temporal lobe (MTL cortices), 28
medication. See pharmacological treatment
memory, 32, 59, 62, 73, 96, 125, 151, 156, 158

declarative, 27, 157
effect of glucose, 157
encoding, 32
episodic, 28, 32, 59
formation, 87
importance of physical activity and aerobic fitness, 25–50
relational, 27, 32, 35, 36, 52, 157
short-term, 59
stress on, 155
tasks, 34, 36
visual spatial working, 31, 55, 59, 73
vitamin D, 60
working, 27, 31, 37, 40, 52, 55, 73, 74, 122

menopause, 54
mental flexibility, 55
metabolic demand, 2

disorders, 2, 72
dysregulation, 2
syndrome, 54, 158

methyl donor, 156, 157, 158
motor control, 27, 35, 38–39, 60, 73, 102, 104, 134
music, 3
muscle

musculoskeletal health, 12
strengthening activities, 9

myelination, 29, 59–60

natural selection, 159
neural tube defect (NTD), 59
neuroimaging, 3, 36, 85, 105
neurons, 3, 28, 41, 159

adaption, 3–4, 157–158
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default-mode network, 105
fronto-parietal network, 105
neural function, 3
neural network, 3, 105
neuronal activity, 37
structures, 86

neurotrophin, 33
No Child Left Behind (NCLB), 122
nutrition

cognition implications, 57–64, 106
habits, 4, 136, 137, 156
maternal, 157, 158, 159–160, 161

obesity, vii, 2, 154, 160
adiposity level, 12
childhood, vii, 4, 52–55, 74, 149, 151
cognition implications, 54–58
deaths attributed to, 52
gut microbiota, 57–58
importance of physical activity, 25, 26, 106, 119
increase in, 52
public health campaigns, 52
statistics, 51–52

observation (direct), physical activity criterion standards, 17–18
omega-3 fatty acid, 107, 159
over-activity, 94
overweight, 4, 12, 56, 119

Parkinson’s disease, 60
pedometer, objective physical activity reporting, 16
perception, 96, 99
pharmacological treatment, 95, 96, 97, 98, 106, 150
physical activity

aerobic activity, 13, 25–50, 72–92, 150
as function of environmental pressures, 2, 4
association of adiposity and fitness with cognitive control, 72–92
developmental disorders and learning, 93–118
effect on brain health, vii, 1–6
effect on cognitive control, 1–6, 25–50
effect on scholastic achievement, 1–6, 119–148
guidelines, 8, 18–19, 119
health-related benefits, 12–14
high-impact, weight-bearing activity, 13
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inactivity, vii, 2, 4, 26
interventions/programs/campaigns, 15, 19, 39–41, 73, 84, 131, 136
measurement and behavioral patterns, 7–24
promoting, 19
research, 119–148, 149–152
test scores, 133
trends, 8–12

Physical Activity across the Curriculum (PACC), 133
physical health benefits, 12–13, 19
play, unstructured, 10–11, 32
postnatal neurogenesis, 153, 155
protein malnutrition, 60, 159
psychological health, 129

benefits, 13, 19

questionnaire, subjective physical activity reporting, 15–16

recess, 102, 122, 132
recollection, 32
relational knowledge, 28
research on physical activity and academic performance, 119–129

1967–1999, 129–130
1980–1989, 130–131
1990–1999, 131–132
2000–2009, 132–134
2010–2012, 134–135
evolution of, 121
future directions, 127, 135–139, 149–152
process for systematic screening, 125, 125

safety, 11, 153–155
schizophrenia, 60
scholastic achievement. See also learning

academic achievement tests, 13, 25, 129, 133
academic performance, 26, 55, 126, 129, 130, 135, 150
arithmetic, 54, 56
attendance statistics, 120, 124, 125, 140
autism spectrum disorder and classroom performance, 101, 102
effect of physical activity, 1–6, 25, 41, 121, 158
gender, 56
outcomes and obesity, 55–58, 73
reading, 54, 56
research, 119–148

182



spelling, 54
standardized tests, vii, 10, 120, 125, 151
student performance, vii

school systems
budgetary constraints, vii
curriculum reductions, 133
interventions. See physical activity, interventions/programs/campaigns
physical activity minimized, vii, 2, 122, 139
physical education, 7, 9–10, 19, 102, 122, 133

sedentary behaviors, 7, 11–12, 14, 18, 103, 120, 138, 153–154, 158, 160–161
self-concept, 131
self-control. See inhibition
self-esteem, improved, 11, 13, 19, 130–131
sensory processing, 100
serotonin, 158
sex. See gender
sexual maturation and body composition, 54
sleep, 120
“slothfulness,” 159
smoking, 160
social involvement, 11, 15, 19, 56, 94, 98, 99, 100, 101, 102, 103, 104
socioeconomic status, 14, 15, 19, 78, 51, 129, 136, 137, 154, 155, 158, 160
sodium, 107
soft drinks, 107
spectrum disorders, 100. See also autism spectrum disorder
speech. See verbal communication
spina bifida, 59
sports, 3, 11, 14, 99, 130, 131, 136, 155
Sports, Play and Active Recreation for Kids (SPARK), 131
stress, 155, 160
stretching/toning program, 34
substance experimentation, 95
sugar, 62, 86, 107, 156
sunshine, 158. See also Vitamin, D
synapses, 3, 29

plasticity, 33, 86, 87, 158

Takeout foods, 107
task

Eriksen flanker, 76–77, 76
flanker, 72, 75, 79, 80, 81, 82, 82, 83
NoGo, 55
-set representation, 27
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-switching, 27, 72, 75, 76, 77, 80, 81, 81, 82, 82
technology and sedentary behaviors, 8, 11–12
tests. See scholastic achievement
thalamus, 31
thrifty gene hypothesis, 159
transport, active, 7, 8, 11, 155

utero toxin, 106

vascular endothelial growth factor (VEGF), 86
verbal communication, 62, 73, 99–100
visual acuity, 62
visual

search, 98
-spatial organization, 55, 73

vitamin
A, 157
B12, 59
C, 107
D, 60, 106–107, 158
deficiencies, 107
synthesis, 153, 155

water (doubly labeled), physical activity criterion standards, 17
weight maintenance, 12, 15, 73, 84
well-being, 8, 12, 15

yoga/mindfulness, 26

zinc, 60
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