
265

abortions, previous, 4
academic performance, 209–10, 255

adverse outcomes, 210–14
factors in, 226
learning disability and, 218
research needs, 216–18, 219
testing, 211, 212

acquisition parameters, for MRI, 44
activated oxygen radicals, 21
activation patterns, on fMRI, 120–1
activities of daily living (ADLs), 143, 

151
ADC, See apparent diffusion coefficient 

(ADC)
addictive behaviors, 33 

See also substance abuse
adolescence 

altered neurodevelopment, 70
behavioral outcome, 117
brain plasticity, 117
brain volume, 55
caudate nucleus size, 57
cerebellar volume, 60
corpus callosal size, 56–7
focal lesions, 58
functional neuroimaging, 85–90, 

86, 258
MRI data, 69, 70–1
normal brain development, 70–1
ventricular enlargement, 55–6
white matter abnormalities, 104

adolescence to adulthood changes, 68, 
70–3

adolescents 
attention and hyperactivity 

problems, 63, 117
behavioral outcomes, 245
calculation difficulty, 62
eating disorders, 119
educational outcomes, 210
educational support, 230, 233
emotional outcomes, 118–19
executive function, 201–3
IQ and MRI, 61
language development, 178–9
learning difficulties, 219
peer relationships, 116–17

psychopathology, 120–1
risk-taking, 119
SES and outcomes, 232
socialization difficulties, 119–20

adulthood 
functional neuroimaging, 85–90 
long-term morbidity, 12
MRI findings, 68

adults 
alcohol use, 133
bipolar disorder, 132
drug dependence, 133
eating disorders, 129–30
non-psychotic disorders, 128–9
postpartum psychoses, 132–3
psychiatric disorders, 127–8

etiology, 134–6
family history, 128
psychological distress, 128–9
schizophrenia, 130–2
SES and, 231
suicide attempts, 129

adverse experiences, hippocampal 
changes, 57

age cohort, in study design, 91, 169, 173
aggression, preterm and, 226–7
air pollutants, 5
air quality, in neonatal ICU, 238
alcohol abuse, maternal, 4–5, 224
alcohol use 

preterm adolescents, 119
preterm adults, 133

amniotic membranes, 3
amphetamine sensitization, 135
anatomical brain subdivisions, 54–5
anisotropy, See also fractional 

anisotropy (FA)
in diffusion imaging, 44–5, 48–9, 102

anorexia nervosa 
adolescents, 119
adults, 129–30
risk factors, 254

antecedant confounders, in studies, 
165–6

antenatal corticosteroids, 
See corticosteroids

antenatal surfactant, See surfactant

antibiotic resistance, in neonatal units, 
20

antibiotic treatment, preventive, 7–8
antipsychotic medication, in 

pregnancy, 134
anxiety 

in adolescence, 118
in childhood, 115

Apgar score, introduction of, 17
APIP (Avon Premature Infant Project), 

244, 247
apparent diffusion coefficient (ADC), 

44–5, 97
abnormalities, 23, 48
DEHSI and, 103–5
white matter heterogeneity,  

102–3
arcuate fasciculus, 107–8
arithmetical difficulties, 187
arterial blood gas measurement, 18
arteriovenous malformations (AVMs), 

101
assisted ventilation 

neurodevelopment and,  
146–8

treatment developments, 18
ventilator management, 23

atlases, white matter, 98
attention allocation processing, 258
attention deficit, 254

abnormalities, 104
academic performance, 218
adolescents, 117–18
children, 113–15
executive functioning, 198
MRI findings, 62, 63

attention deficit disorder, white matter 
integrity, 57

attention deficit hyperactivity disorder 
(ADHD), 254

diagnosis, 113–14
educational outcome, 216
in adolescents, 117
incidence, 113–15
SES and, 226, 228–9

attention deployment, 195
attentional circuitry, 88–9
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attentional control 
executive functioning, 195, 196
impulse control, 195
in adults, 202
in school-age children, 199–200
in young children, 197–8
MRI findings, 62
working memory deficits, 202

attentional task, fMRI studies, 90
auditory cortical activation, 80
auditory language processing, 84
auditory recognition memory, 188
auditory tasks, corpus callosal damage, 

85
auditory tests, attention and attention 

control, 62
Australia, mortality rates, 10
autism, cerebral asymmetry, 55
autism spectrum disorders (ASDs), 254

cortical folding abnormalities, 47
in adolescents, 120
in children, 116

automated image processing, 101–2
AVMs (arteriovenous malformations), 

101
Avon Premature Infant Project (APIP), 

244, 247
axonal development 

changes over time, 102
impaired, 24
in adults, 72
into adolescence, 104
in white matter volume increase, 71
myelination abnormalities, 23

background variables, study design, 
171, 216–17

bacterial infections 
inflammation and, 5–6
vaginosis, 3, 8

Bacteriodes infection, 3
basal ganglia lesions, 41
Bayley Scales of Infant Development, 

141–2, 151, 172
BDNF (brain-derived neurotrophic 

factor), 135–6, 258
Beery Developmental Test of Visual 

Motor Integration (VMI), 62
Behavior Rating Inventory of Executive 

Function (BRIEF), 200
behavioral interventions, 237
behavioral outcomes, 113, 226–7, 254

caudate nucleus volume, 63
cognitive functioning and, 215–16
environmental deprivation, 108
in adolescence, 117
in childhood, 113–15

intensive follow-up, 245
SES and, 228–9, 231

Behavioral Theories, in neonatal 
development, 237–8

Benton Judgment of Line Orientation 
test, 62

bias, in research studies, 165
bifrontal measurements, 46
bilateral spastic cerebral palsy (BS-CP), 

31, 35
biological mechanisms, of preterm 

birth, 5
biological risk factors, 171, 258–9

educational outcomes, 214–15, 217, 
219

language function, 181–2
neurodevelopmental outcomes, 164
parental backgrounds, 169

biparietal measurements, 46
bipolar disorder, 132, 133–4
birth weight 

CP risk, 30, 32–3
school performance, 210–11
subject populations, study design, 

168
blindness, oxygen therapy and, 17
blocked-task paradigms, 78
blood volume, PET measurement, 78
blood-oxygen-level-dependent 

(BOLD) signal, 47, 76, 79–80
bowel disorders, 20, 148
BPD, See bronchopulmonary dysplasia 

(BPD)
brain 

resting state networks, 79–80
tissue characteristics, 44
volume, 49, 64, 215

quantitative MRI, 45–6, 54–5
water content, 50

brain-derived neurotrophic factor 
(BDNF), 135–6, 258

brain development, 252–3
early, 102–3
gender differences, 149
growth, 24, 257
growth failure, 65
maturation stages, 91

brain hemorrhage, See intraventricular 
hemorrhage (IVH); 
periventricular hemorrhage 
(PVH)

brain injury 
characteristic lesions, 103, 144
differing long-term consequences, 92
educational outcomes, 214–15
executive functioning, 198–9
language function, 180

mechanisms, 20–1, 252
psychiatric outcomes, 127–8
qualitative MRI, 58–9
structural abnormalities, 253–4

brain organization, fMRI studies, 76
brain plasticity, 253–4

adolescent changes, 117
adult changes, 69
language function, 179–80
need for research, 217–18
neural system specialization, 181

brain tumor risk, in CT scan, 42
breast-feeding, 109, 240
bronchopulmonary dysplasia (BPD) 

impaired cognitive function, 24
neonatal morbidities, 146–8
outcome in school-age children, 154, 

156
rates of, 11
treatment developments, 18
treatment side effects, 252

Budin, Pierre, 17
bulimia nervosa 

in adolescents, 119
in adults, 129–30

calculation difficulty, 62
Candida, postnatal infection, 20
CANTAB tasks, 200, 201–2
carbon dioxide, hypocarbia, 23
cardiovascular disease, risk in 

adulthood, 1
care procedures, in neonatal ICU, 

239–40
caregivers 

in long-term outcomes, 232–3
in neonatal ICU, 238–9
SES and outcomes, 229, 231
support from, 256

catechol-O-methyl transferase 
(COMT) genotype, 136, 258–9

catheters 
indwelling, 20
intravascular, 18

caudate nucleus 
activation, 90
behavior problems, 63
cognitive ability, 61
hyperactivity and, 204
MRI data, 57, 61, 90

cell damage, characteristic, 103
cellular correlates of DTI, 98
central executive working memory, 

185, 187
central nervous system development, 

258
cerebellar granule cells, 72
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cerebellum 
abnormalities, 59–60, 61, 72
development, 56, 73
volume 

cognitive deficits, 60–1
quantitative MRI, 56
reduction over time, 71
 ‘well-being’ reduced
visuo-perceptual ability, 62

cerebral abnormalities 
asymmetry, 55
undetected, 92

cerebral blood flow 
fluctuations in ICU, 21
regional (rCBF), 77–8

cerebral (blood-to-brain) glucose 
transport (CTXglc), 79

cerebral cortex 
formation, 20–1
neurons of, 70
surface-based analyses, 46–7

cerebral metabolic rate for glucose 
consumption (CMRglc), 79

cerebral palsy (CP), 30
age at diagnosis, 31
clinical features, 31–2
corpus callosal size, 56
defined and classified, 30–1
dexamethasone and, 20
disability changes over time, 120
dyskinetic, 18
hemiparetic, 107
imaging, 34–5, 59–60, 253
in neonatal period, 40–1
neurodevelopmental outcome, 225
parenchymal lesions, 48
pathogenesis, 34–5
prevalence, 32–3, 34, 151–3
prognostic MRI, 48
PVL morphology-function in, 35

cerebral perfusion, regional, 78
cerebrospinal fluid (CSF) 

fractional anisotropy, 97–8
isotropic diffusion, 97
MRI characteristics, 44
on ADC image sets, 44

cervical cerclage, 7
cervix 

inflammation and, 5
mechanical stress, 7

changes over time 
educational outcomes, 213–14, 219
in adolescents, 120
IQ/DQ scores, 172
language function, 179

childhood 
caudate nucleus, 57

cerebellar volume, 56
congenital malformations, 64–5
corpus callosum, 56–7
corticosteroids, 63–4
diffusion tensor MRI, 59
focal lesions, 58
functional neuroimaging, 80–4
hippocampus, 57
lateral cerebral ventricles, 55–6
MRI findings, 59–65

qualitative, 58–9
quantitative, 54–5

children, 143–56
attention deficit, 63, 113–15
cognitive outcomes, 60–1, 141–2, 143
developmental outcomes, 141–2
emotional outcomes, 115–16
executive functioning, 197–9
functional outcomes, 141, 143
hearing impairment, 152–3
hyperactivity problems, 113–15
indomethacin effects, 64
long-term outcomes, 173–4
morbidity, 1
motor deficits, 59–60, 61
pathways to psychopathology, 120–1
social difficulties, 116–17
vision impairment, 152
visuo-perceptual function, 61–2

Chlamydia trachomatis infection, 3
chorioamnionitis, 5
chorioamniotic membranes, 3, 5
chronic lung disease (CLD), 149–50

corticosteroid prophylaxis, 63–4
post-discharge healthcare needs, 151
treatment history, 19, 20

clinical practice, assessment of VPT/
VLBW children, 205

cognitive abilities 
adolescent development, 117
decrease over time, 145
gender effects, 149
indomethacin and, 154
language development, 178
school-age children, 154, 178
SES and, 204–5, 225
visual impairment and, 62, 225

cognitive conjunction, 79
cognitive development 

assessment, 141–2
early interventions, 230, 231–2, 

242–3, 244
human milk and, 150–1
memory development and, 190–1

cognitive flexibility 
executive functioning, 195, 196, 

197–8

studies, 198–9
in adolescence, 201–2

cognitive flexibility deficits 
executive functioning, 200, 201, 202
working memory, 202

cognitive impairment 
ionizing radiation, 42
language development, 177–9
mild generalized, 209
MRI in childhood, 60–1
parenchymal lesions, 48
post-discharge environment, 151
school-age children, 153–6, 177–8

cognitive interventions, 149–51, 237, 
244–5, 256–7

cognitive neuroscience 
memory development, 185
memory types, 185–8

cognitive outcomes, 141–2, 195, 254–5
behavior problems and, 215–16
BPD children, 146
cerebellum volume, 71
congenital anomalies, 153
corpus callosum growth, 71
factors in, 144, 156

biomedical and social factors,  
226

environmental risk, 90
SES, 215, 231

gray matter changes, 69
in school-age children, 154
IQ in outcome measurements, 171–2
prognostic neuroimaging, 39
white matter changes, 69, 108

cognitive readiness, in language skills, 
177

cognitive scores 
early school age, 155
neonatal risk factors, 147

cognitive strategies, 92
cognitive subtraction, 78–9
cognitive theories, in neonatal 

development, 237–8
color naming skills, 179
community support, 229, 245
comorbidities, impact of, 151–3
complex adaptive behavior, 108
computed tomography (CT),  

19, 42–3
guidelines, 43
outcomes and, 43
sensitivity of, 42–3

conceptual reasoning, 201
conceptualization in study design, 

165–8
confounding influences, in studies, 

165–6
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congenital anomalies 
maternal postpartum psychosis, 132, 

133
neurodevelopmental outcome, 257
preterm birth and, 64–5

congenital hearing loss, 152–3
congenital heart disease, 64–5
conjunction analysis, 79
Contingency Naming Test (CNT),  

200
in adolescence, 201–2
in childhood, 200

contingency-based developmental care, 
240–1

continuous monitoring, 25
continuous positive airways pressure 

(CPAP), 18
control groups, in studies, 167–8
controlled articulatory rehearsal 

process, 186
conventional MRI, 44
conversational word use, 176
coordination problems, 61
coping strategies 

of children, 231
parental, 241–2

corpus callosum (CC) 
abnormalities 

adolescence to young adulthood, 
71–2

in adolescence, 104–7
in VPT adults, 72–3

changes, 73, 107, 258
COMT genotype, 136, 258–9
damage, 85
gene–environment interaction, 

108–9
plasticity of, 73, 107
quantitative MRI, 56–7
size 

cognitive deficits, 60
in adults, 68
language function, 61, 180, 204

thinning 
language function, 85, 180
minor motor problems, 61
neural network plasticity, 49

tractographic reconstruction, 99
visuo-perceptual ability, 62
VLBW and SGA compared, 107
white matter connectivity, 107–8

cortex/cortices, T2 relaxation times, 58
cortical development 

abnormalities, 253
neuronal injury and, 23–4
order of maturation, 70
structural reorganization, 68
surface-based analyses of folding,  

46

corticosteroids 
antenatal 

impact on mortality, 8
IVH prevention, 22
outcomes in children, 149, 154
treatment history, 19

neonatal, 63–4, 189
postnatal, 149–50, 156

corticotropin-releasing hormone 
(CRH), 6–7

cortisol 
fetal inflammatory response, 5–6
maternal stress response, 6–7, 251

costs of learning disabilities, 228
cranial radiation, white matter damage, 

103
cranial ultrasound (CUS), 19, 40

brain developmental changes, 120
findings and outcomes, 40–1, 201, 

253
cerebral palsy and, 35
PVL appearance, 22–3

guidelines for, 41–2
undetected lesions, 180, 92, 103

Creating Opportunities for Parent 
Empowerment (COPE), 241

criminal behavior, 226–7
CT, See computed tomography (CT)
cumulative risks, 90, 238
curiosity, importance of, 233
CUS, See cranial ultrasound (CUS)
cutaneous hemangioma, 42
cystic PVL 

CUS findings, 40, 41
early pathology missed, 103
sensitivity of CT scan, 42–3

cytokines, 5
Cytomegalovirus infection, 3–4
cytotoxic free radicals, 23

deferred imitation, 188
DEHSI, See diffuse excessive high-

signal intensities (DEHSI)
dehydration, feeding practices and, 18
Delayed alternation (DA), 198
delayed match to sample tests, 89–90
dementia, perinatal brain injury, 73
deoxyhemoglobin, fMRI imaging, 47, 

77
dependent behavior, 116
depression, 118

in adolescence, 118
in adulthood, 128–9
in childhood, 115–16

deprivation of stimulation, 108
design issues, in research studies,  

165–8
Detour Reaching Box (DRB) task, 

198–9

development quotient (DQ), 227
developmental amnesia, 188–9
developmental assessment, 172
developmental coordination disorder 

(DCD), 121
developmental management, 246–7
developmental outcomes, 141–2

delay hypothesis, 72
educational, 213–14
vision impairment, 152

developmental psychopathology, 259
dexamethasone, 19, 20, 149–50
diagnostic criteria, in long-term 

studies, 173
dietary deficiencies, 5
diffuse excessive high-signal intensities 

(DEHSI), 48, 103–5
diffusion tensor imaging (DTI), 59, 

97–8, 105–6
early brain development, 102–3
information analysis, 98–101
language function, 182
MRI compared, 104
region of interest, 99
white matter tracks, 203

diffusion-weighted imaging (DWI), 
44–5

diffusivity, 97, 102, 103–5
diplegia, 151–2
disability 

antenatal corticosteroids and 
surfactant use, 154

changes over time, 120
high-prevalence/low-severity 

dysfunctions, 164–5
rates of, 145

dropout rates, in long-term studies,  
169

drug dependence 
in adulthood, 133
maternal, 135, 224

drug use, adolescents, 119
DTI, See diffusion tensor imaging 

(DTI)
dyskinetic cerebral palsy, 18
dyslexia, 213
dyspraxia, 61

ear protection, in MRI scanner,  
47–8

early brain development, DTI and, 
102–3

early childhood, See childhood; 
children

early interventions, 232–3
and outcomes, 232, 251–2, 256–7
disadvantaged children, 242
international studies, 245–6
programs, 230, 231–2, 242–5
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studies needed, 218, 245–7, 259
study design, 233

early management preterm birth. 
See also intensive care units 
(ICUs)

eating disorders 
in adolescents, 119
in adults, 129–30

economic costs, academic problems, 
209, 255

educational disability, See learning 
disability (LD)

educational interventions, 230, 244–5
studies needed, 247

educational modifications, 210–11
educational outcomes 

evidence of, 210–14, 217
neuropsychological correlates, 

215–16
risk factors, 214–18, 231, 232

educational support, 218
vs. brain plasticity, 217–18

emotional outcomes, 115–16, 226–7
SES and, 228
VLBW adolescents, 118–19

encephalopathy of prematurity, 252
endocrine stress response, 25
Enterococcus faecalis infection, 3
environment 

cumulative risk, 90
enrichment, 26, 72–3
genetic influences and, 108–9
in ICUs, 25, 238, 246
parental behavior, 121
post-discharge, 151

environmental factors, 
See also socioeconomic status 
(SES)

adolescent changes, 117
adult psychiatric disorders, 135–6
age at time of evaluation, 173
brain development, 24–5
central nervous system development, 

258
cognitive outcomes, 142, 145, 231
executive function, 204–5
in long-term studies, 169–70
in neonatal development, 237–8
incidence of PTB, 251
language outcome, 180–1
neurodevelopmental outcome,  

164
resiliency and risk after PTB, 224
social outcomes, 231

environmental stimuli 
deprivation of, 108
in neonatal care, 237
in neonatal development, 237–8

environmental stress, 204

environment-restriction hypothesis, 
 72

epilepsy, CP and, 31, 32
episodic buffer, working memory, 185
episodic memory, 185, 187, 188–9
Escherichia coli infection, 3
estimated date of delivery (EDD), 2
ethamsylate, 22
ethnicity 

folate metabolism, 5
risk factor for PTB, 3
SES and, 225, 228

etiologies of preterm birth, 5
European countries, CP rates in, 33, 

34
event-related potential (ERP) studies, 

188
event-related-tasks paradigms, 78
executive control system, 196
executive function 

central executive working memory, 
187

clinical practice, 205
conceptual model, 196
deficits, 203, 218
development, 195, 203–4, 205
gray and white matter changes, 69
neural network adaptations,  

49–50
study methodology, 196–7

executive functioning 
cognitive outcome, 254–5
in adolescents, 118, 201–3
in children, 197, 199–201, 

experience, white matter connectivity, 
107–8

explicit long-term memory, 187–8
impairments, 189, 190
MTL and, 189

explicit memory, 185
expressive language, 177, 178
external stimuli, in NICU, 239
externalization problems, 226–7,  

254
extremely low birth weight (ELBW) 

long-term morbidity, 141
neonatal complications, 40, 141

extremely preterm birth (EPT/EPTB), 
1, 2

childhood outcomes, 144–5
CP rates, 33–4
maternal infections and, 3
neonatal morbidity, 11

eye problems, See retinopathy of 
prematurity (ROP); visual 
impairment

FA, See fractional anisotropy (FA)
face–name association task, 258

familiarity-based recognition, 187–8
family background 

behavioral outcomes, 226
cognitive outcomes, 227

family functioning, remedial 
interventions, 233, 243

family history 
psychiatric disorders in adults, 128, 

131, 134
risk factor for preterm birth, 3

family income, 170
family service plan, 245
feedback processes 

environmental stimuli, 237–8
executive functioning, 195

feeding difficulties, early interventions, 
243

feeding practices 
and hypoglycemia, 18
in neonatal units, 20

femoral length, gestational age, 2
fetal growth retardation, 1, 131–2
fetal hypoxia, 132
fetal programing hypothesis, 127
fetal size measurement, 2
fetal stress, 6
fetal ultrasound, gestational age,  

168
fetus, inflammatory response in, 5–6
fiber tracking, See tractography
field of view 

in CT scan, 42
in CUS, 40

fluid-attenuated inversion recovery 
(FLAIR) imaging, 44, 58

Flynn effect, IQ/DQ scores, 172
fMRI, See functional magnetic 

resonance imaging (fMRI)
focal lesions, 58
folate intake, 5
fractional anisotropy (FA), 49

abnormalities, 104
and DTI, 59, 97–8
changes over time, 102
IQ correlations, 108
prognostic value, 104
region of interest (ROI), 98
tract anatomy, 98–101
VBM template, 102
VLBW and SGA compared,  

07
white matter heterogeneity, 98, 

102–3
free radicals, cytotoxic, 23
friends, as protective factor, 229
frontal lobes 

asymmetry, 55
white matter connectivity, 108

fronto-parietal network, 185–7
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functional connectivity MRI (fcMRI), 
47

functional deficits 
cerebellar damage, 72
in long-term studies, 170–1

functional magnetic resonance imaging 
(fMRI), 47, 76

activation patterns, 120–1
basic principles, 76–7
limitations, 91
neural adaptations, 69
neural development, 79–80
neural plasticity, 257–8
neural specialization, 181, 182

functional neuroimaging 
methodology, 76–9, 90–2
studies, 79–80

adolescent and adult, 86
childhood, 83
neonatal, 81–2

functional outcomes 
children, 141, 143
early interventions, 149–51
infants, 144, 152–3
neonatal morbidities, 151

functional skills, children, 153
future research questions 

academic performance and learning 
disability, 219

cerebellum and corpus callosum 
long-term, 73

memory development, 190–1
white matter development, 109

future-oriented behavior, 195

Gardnerella vaginalis infection, 3
gender 

ADHD and, 115
age for gray matter peak volume, 70
aggression, 226–7
brain volume reduction, 55
depressive disorder, 128–9
developmental effects on brain 

function, 91–2
eating disorders, 119, 129–30
educational outcomes, 232
emotional vulnerability, 118–19
growth delay and social difficulties, 

120
indomethacin exposure effects, 22, 

64
internalizing behaviors, 128
language processing, 61, 71, 84
learning disability and SES, 228
neonatal morbidities, 148–9

General Health Questionnaire (GHQ), 
71

genetic influences 
emotional outcomes, 119
gestational age and, 258–9
in resilience, 108–9
preterm birth risk, 3, 5, 251

germinal matrix (GM), and IVH, 21–2, 
252

germinal matrix hemorrhage (GMH), 
103

gestational age 
“border of viability’’ 8–9
categorization, 2
CP risk, 30, 32, 33–4, 40–1
estimation, 1–2, 168
morbidity rates, 10, 11–12
subject populations, 168

girls, eating disorders, 119
glial cells, embryonic, 20
Go/No-go task, 88–9, 90
goal setting, executive functioning, 195, 

196, 200–1
goal-directed behavior, 195
grade repetition, 210–11
grammatical ability, 176, 177
gray 

white matter ratio, 68, 69, 92
gray matter 

fractional anisotropy, 97–8
isotropic diffusion, 97
normal development, 70–1
volume changes, 181

increase, 252
MRI data, 49, 54–5, 257
reduction, 23–4, 55, 72, 253

growth, and nutrition, 150–1
growth and development outcomes of 

Dutch children, 232
growth delay, and social difficulties, 120

head circumference 
brain size and, 54
cognitive outcomes, 24, 215
gestational age, 2

healthcare needs, post-discharge, 151
health outcomes, intensive follow-up, 

245
hearing impairment, 18, 31, 152–3
hemiparetic cerebral palsy, 107
hemiplegia, 48, 151–2
hemispheric lateralization, 79–80, 85
hemodynamics of brain activity, 76–7
hemorrhage, See also intraventricular 

hemorrhage (IVH); 
periventricular hemorrhage 
(PVH)

CT scan sensitivity, 42–3
CUS visualization, 40

MRI value, 48
high-prevalence/low-severity 

dysfunctions, 164–5, 218
hippocampus 

hypoxic-ischemic damage, 89
memory and, 187–9 
quantitative MRI, 57
T2 relaxation times, 58
volume and cognitive ability, 61

Holland, growth and development 
outcomes of Dutch children, 
232

home environment 
educational outcomes, 214
executive function development, 204
neonatal risks, 224
SES and, 227

home visitors, early interventions, 243, 
244

hospital services, post-discharge needs, 
151

hospital-based interventions, 238–42
human breast milk, 150–1
hyaline membrane disease, 18, 19
hydrocephalus, 21
hyperactivity 

caudate nucleus and, 63, 204
in childhood, 113–15
of adolescents, 117–18

hypocarbia, 23
hypoglycemia, 18, 19–20, 24
hypothalamic–pituitary–adrenal 

(HPA) axis, 251
hypothermia, 25–6, 79
hypoxia, BDNF and, 258
hypoxia-ischemia 

adult schizophrenia, 132, 135
in white matter injury, 23
PLIC abnormalities, 48
risk in VPTB, 72, 144

iatrogenic brain injury, 17
ICUs, See intensive care units (ICUs)
IDEA (Individuals with Disability 

Education Act), 245, 247
IHDP, See The Infant Health and 

Development Program (IHDP)
illness severity scores, 171
immune system, 5
implicit learning, 189, 190
implicit long-term memory, 189
implicit memory, 185
impulse control 

executive functioning, 195
lacking, 199–200

inattention, 186, 201
incubators, early developments, 17, 18
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individual variability 
arteriovenous malformations 

(AVMs), 101
fMRI study confounder, 91, 92
neural plasticity, 92
physiological baseline, 90
white matter anatomy, 98, 104

individualized developmental care, 
240–1

Individuals with Disability Education 
Act (IDEA), 245, 247

indomethacin 
gender effects, 149
IVH prevention, 22, 150
language delay, 80–4
outcome in childhood, 64, 154

induced preterm birth, 5
infancy 

executive functioning, 197–8
memory development, 188

Infant Development, Scales of, 141–2, 
151, 172

infant mortality, incidence, 8–10
infants/toddlers, cognitive 

development, 141–2, 143
infections 

in neonatal units, 20
in white matter injury, 23
neonatal morbidities, 148
preterm birth risk, 3–4

inflammation 
genetic mechanism, 5
preterm risk, 5–6, 144
preventive strategy, 8

information processing, 195, 196
inhibitory control, 258
insecure attachment, 119, 121
intelligence quotient (IQ), See IQ
intensive care (neonatal) 

changes and long-term studies, 26
environment, 256
historical overview, 17

1965–1985, 18–19
1985–1995, 19–20
1995 to present, 20
pre-1965, 17–18

neurodevelopmental outcome, 
251–2

quality and survival rates, 9–10
variability, 168

intensive care units (ICUs) 
developmental management,  

246
environment modification, 238
MRI difficulties, 47–8, 79

interleukin-1 receptor antagonist, 5
interleukin-6 (IL-6), promotor gene, 5

interleukin-10 (IL-10), gene 
polymorphism, 5

internal capsule, 107–8
internal locus of control, 231
internalizing difficulties, 115–16, 118
inter-observer agreement, brain 

metrics, 46
inter-observer variability, CUS 

findings, 40, 41–2
interpregnancy interval, 4
intrauterine environment, 144
intrauterine growth restriction, 1, 47
intrauterine infections, 3–4, 6
intraventricular hemorrhage (IVH), 11

cranial ultrasound, 35, 41, 43
detection, 19, 39
DTI data, 103
executive functioning studies, 199
germinal matrix, 21–2, 252
neonatal morbidities, 145–6
pathogenesis, 21–2
prevention, 22, 150
rates of, 11

introduction to treatment, 19
ionizing radiation, 42
IQ discrepancy, 212

changes over time, 213–14
learning difficulty assessment, 211

IQ scores 
and ADHD, 114–15
breast-feeding and, 109
cognitive outcome, 254
correlations with FA, 108
corticosteroid prophylaxis, 64
decline with age, 61
in childhood, 60–1
in CP children, 151
in school-age children, 154
language development, 178–9
limitations in, 171–2

iron, free, 21
isolette use, 47
IVH, See intraventricular hemorrhage 

(IVH)

jaundice, 18
Judgment of Line Orientation Test, 62

kangaroo mother care (KMC), 240
kernicterus, jaundice and, 18

language development 
adolescents, 178–9
early interventions, 231–2
indomethacin and, 64
preschool years, 176–7
school years, 177–8

study methodology, 179–80
unilateral spastic cerebral palsy, 32

language function, 176, 181–2
brain injury and, 180
cognitive development, 141–2
corpus callosum thinning, 85
environmental risk, 90, 180–1
gray and white matter changes, 69
indomethacin and, 154
neural network adaptations, 49–50
normal development, 176
studies, 179–80, 182

language impairment 
cognitive outcome, 255
delays, 80–4
hearing impairment and, 153
neural basis of deficits, 181
working memory problems, 187

last menstrual period (LMP), 2
lateral cerebral ventricles, 55–6
lattice anisotropy index (LAI), 97–8
learning disability (LD), 209–10

academic performance and,  
218–19

cognitive outcome, 228, 255
in school-age children, 154
neurological abnormalities and,  

257
rates and types, 211–13
research limitations and needs, 

216–18
SES and, 228
vision impairment and, 152
visual paired-associated learning, 89

learning readiness 
deficits, 213
early interventions, 218, 230

importance of, 233
left caudate nucleus, 204
leiomyomata, uterine wall, 7
letter trials, 85
life course model, 238
lighting, in neonatal ICU, 238
listening vocabulary scores, 80, 84
literacy, development, 176
long-chain poly-unsaturated fatty acids 

LC-PUFA, 150–1
long-term effects, PTB or FGR, 1
long-term follow-up studies 

conceptualization, 165–8
difficulties, 164
importance of, 174
language function, 182
methodology, 165, 171–4
need for, 109, 165, 217
subject populations, 168–71

long-term memory, 185, 188–9
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low achievement, 211, 212, 213
low birth weight (LBW), 1

adult psychological distress, 128–9
adult schizophrenia, 130–1
and ADHD, 114, 115
CP risk, 31, 32

lung disease 
See also bronchopulmonary 
dysplasia (BPD); respiratory 
distress syndrome (RDS)

chronic, 18

magnetic resonance imaging (MRI) 
See also diffusion tensor 
imaging (DTI); diffusion-
weighted imaging (DWI); 
functional magnetic resonance 
imaging (fMRI)

biparietal diameter, 46
blood-oxygen-level-dependent 

contrast, 77
brain developmental changes, 120
brain growth and, 257
brain injury detection, 253–4
conventional, 44
guidelines, 50
in adolescence, 68, 120
in adulthood, 68–9
in childhood, 59–63
neurodevelopmental outcomes, 

59–63, 257
magnetization transfer ratio (MTR), 

58–9
major motor deficits, 59–60
Malawi, 2, 4
management of preterm birth,  63–4, 

See also intensive care units 
(ICUs)

mannose-binding protein 2 (MBL2), 5
maps, white matter atlases, 98
massage, 239
maternal age, 4
maternal education level, 228, 243
maternal factors in outcomes 

cognitive function, 26, 181
cumulative risk, 238
educational outcomes, 214
neonatal risks, 224
post-discharge environment, 151
preterm birth risk, 4, 251
psychiatric outcomes in adulthood, 

127–8
suicide in adults, 129

maternal mental health 
bipolar disorder, 133–4
depression, 26
eating disorders, 130
schizophrenia, 133–4

maternal parenting skills, 204
maternal satisfaction, in neonatal ICU, 

240
mathematical ability 

academic skills and, 211, 212–13, 218
neuropsychological correlates, 

215–16
shortcomings of tests, 217

MDI (Mental Development Index), 151
mean diffusivity (MD), 97, 98
mechanical stress, uterus and cervix, 7
medial temporal lobe (MTL), 188, 189
medial temporal lobe-cortical circuit, 

187–8
mediator variables, 166
medical advances, 169, 197
medical care, SES and, 227–8
medical complications 

age at evaluation, 173
neonatal, 11, 121

medical interventions, 204
medical management, 216
medical risks, 90, 214–15
membranes 

amnionitic, 3
chorioamniotic, 3, 5
rupture, 5–6

memory deficits 
cognitive outcome, 255
hippocampal damage, 89
visual paired-associated learning, 89
working memory, 89–90

memory development, 190–1
cognitive neuroscience, 185
in infancy, 188
phonological working memory, 177

memory function, 49–50
memory types, 185–8
Mental Developmental Index (MDI), 

141
mental health risk factors, 120–1
metabolic activity, functional 

neuroimaging, 79
metabolic brain injury, 24
microglia activation, 23
middle childhood, See school-age 

children
minor motor impairments, 61
moderately preterm birth, 1, 2, 8
moderator variables, 166
monitoring neonates, with fMRI, 79
morbidity 

in childhood, 1
increased survival and, 142, 144–5
long-term outcomes, 12, 251
neonatal, 1, 11

mortality rates, 1, 8–10
motivation, resilience and, 229

motor deficits 
cerebral palsy, 32, 31
major, 59–60
minor, 61
parenchymal lesions, 48

motor development, 90, 242
motor learning task, 190
motor response inhibition, 88–9
motor skills, 141–2
Movement Assessment Battery for 

Children (ABC) scores, 61
MRI, See magnetic resonance imaging 

(MRI)
MTL, See medial temporal lobe (MTL)
multicenter networks, 168
multimodal interventions, in ICU, 

240–1
multiple pregnancies/births, 4, 7, 144
multi-search multi-location (MSML) 

task, 198
Mycoplasma hominis infection, 3
myelination 

diffusion changes, 102
impairment, 103
MTR data, 58–9
white matter 

diffusion imaging, 44–5, 98
volume increase, 71, 72

naming skills, 179
narcotics use, 4–5
nasogastric tubes, 18
necrotizing enterocolitis (NEC), 20, 

148
neighborhood conditions, 228, 229
neonatal brain injury, undetected, 

See undetected early lesions
neonatal care, 25–6, 237
neonatal corticosteroids, 

See corticosteroids; neonatal
neonatal development 

hospital-based interventions,  
238–42

post-discharge interventions, 242–5
theoretical perspectives, 237–8

neonatal functional neuroimaging 
studies, 79–80, 81–2

neonatal intensive care, See intensive 
care (neonatal)

neonatal interventions, and outcomes, 
149–51

neonatal medical complications 
academic performance, 217
long-term outcomes, 121

neonatal medical risk factors, 214–15
neonatal morbidity, 257

combined, 153
post-discharge needs, 151
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preterm infants, 1, 11
rates, 10–12
SES and, 225
VLBW infants, 145–9

neonatal mortality, 8–10
neonatal risk factors, 147, 224–5
neural activation, fMRI detection, 47, 

79–80, 91
neural basis of language deficits, 181
neural organization 

adolescent changes, 117
developmental stages, 79–80
fMRI data, 49–50, 69, 76

neural plasticity 
early CC damage, 85
fMRI data, 92, 257–8

neural-maturational theory, 237
neurobehavioral interventions, 243
neurodevelopmental impairment 

infection and, 148
neonatal morbidities, 153

neurodevelopmental outcomes, ix,  
225

adult psychiatric problems, 127
assessment, 172–3
attention deficit, 59–63
brain growth and, 257
breast milk feeding, 150–1
early interventions, 251–2
studies, 164–5

neurodevelopmental processes, 186
neurodevelopmental research, 259
neuroendocrine stress response, 6–7, 

258
neurogenesis, enhanced, 26
neuroimaging, See also specific 

modality 
brain injury detection, 253–4
CP pathogenesis, 34–5
future trends, 26
in research, 39

neurological abnormalities 
and learning disability, 257
dexamethasone and, 20

neuronal activity, alterations in, 76
neuronal injury, causal mechanisms, 

23–4
neurons, of cortex, 20–1, 70
neuropsychological correlates, 209, 

215–16
neurosensory impairment, 48
New Zealand, mortality rates, 10
Newborn Individualized 

Developmental Care and 
Assessment Program 
(NIDCAP), 25, 48–9, 108, 
240–1, 256, 258

noise, in neonatal ICU, 238

non-cerebral malformations, brain 
MRI, 64–5

non-psychotic adult disorders, 128–9
non-violent suicide attempts, 129
Norway, preterm birth risk, 4
novelty preferences, 188
nursing home visit, 243
nutrition in the ICU, 20, 150–1, 246
nutritional causes of brain injury, 24

object/meaning association, 176
obsessive compulsive disorder (OCD), 

109
obstetric complications, 128, 129, 135
occipital region brain tissue volumes, 

63
occupational therapy, 243
Oddball trials, 88–9
old age 

corpus callosum size, 107
perinatal brain injury, 73

oligodendrocyte precursors, 23, 73, 
 103

oligodendrocytes 
injury to, 23
numbers of, 102

one-dimensional measurements, 45–6
operant conditioning, 237–8
operator bias, tractography, 99
optimized VBM, 101
organizational ability, 195, 196
outcome measurement, 166, 171–4, 257

in long-term studies, 171–3
outcomes 

CT findings and, 43
CUS images and, 40–1
DTI findings and, 104
MRI findings and, 48–50

oxygen extraction, PET measurement, 
78

oxygen flow, fMRI imaging, 76–7
oxygen therapy, side effects, 17, 24, 252
oxyhemoglobin, fMRI, 47, 77

painful experiences, neonatal, 24–5
parametric maps, 44, 45
parenchyma 

on CUS, 40
on MRI, 48

parental backgrounds 
confounder in long-term studies, 

169–70
educational outcomes, 214, 226,  

256
resilience of child, 229
social factors, 226, 229, 256

parental education, 232
parental mental disorder, 119

parental stress and coping, 117, 241–2, 
246

parent–child interactions 
cognitive enhancement, 218, 228, 

242–3, 256
emotional outcomes, 119
insecure attachment, 121
SES and, 228

parenting ability 
behavioral problems, 226–7
developmental outcome, 121
executive function, 204

parenting interventions, 233
parenting support, 226–7, 246
parent-rated scores, 117–18, 217
parietal lobe, 54–5
parity, and maternal age, 4
Parvovirus B19 infection, 3
passive listening language studies, 80–4
patent ductus arteriosus (PA), 64
paternal schizophrenia, 134
patient access, in CT scan, 42
PDI (Psychomotor Developmental 

Index), 141–2, 151–2
Peabody Picture Vocabulary Test, 179
pediatric follow-up care study, 244–5
peer group difficulties, 116–17

in adolescence, 120
in childhood, 115
social factors in, 226

peer group socialization, 176
perceptive selective attention 

allocation, 88–9
perceptual information processing, 

187–8
performance IQ scores, 60–1
perinatal brain injury, 108–9, 259
perinatal death, postpartum psychosis, 

132, 133
perinatal interventions, outcomes, 

149–51
periodontal disease, 3, 8
peristriate cortex, 85
periventricular hemorrhage (PVH), 

180
periventricular hemorrhagic infarction 

(PHI), 103
periventricular infarction (PVI), 41
periventricular leukomalacia (PVL), 

35, 103, 145–6
cognitive defects, 60
CT scan sensitivity, 42–3
early pathology missed, 103
encephalopathy of prematurity,  

252
long-term findings, 58, 59–60
metabolic activity in primary 

sensorimotor cortex, 79
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periventricular leukomalacia (PVL) 
(cont.)

morphology-function correlates,  
35, 36

MRI images, 49
myelination, 58–9
rates of, 11, 22–3
ultrasound detection, 35, 39
visual impairment, 36, 62, 63
white matter mapping, 59

periventricular white matter, injury, 
22–3

personality style, in adulthood, 72
phenobarbitone, IVH prevention, 22
phonetics, sound discrimination, 176
phonological loop, 185, 186
phonological processing 

language, 80–4
neural basis, 181
of adolescents, 178, 179

phonological working memory 
deficits, 190, 255
skills development, 177

photic stimulation, 80
physical outcomes, 116, 225
physiological baseline, variability, 90
physiological monitoring, 18

developments, 18–19
equipment problems with fMRI, 79

Piagetian Theories, 238
piano playing, 107–8
placenta, impaired function, 6
placental abruption, 6
planning ability 

executive functioning, 195, 196, 
200–1

in adolescence, 201–2
school-age children, 200–1

PLIC (posterior limb of the internal 
capsule), 48

porencephalic cyst, 21
Portage, 244
positioning, in neonatal ICU, 239
positron emission tomography (PET), 

77–8
positron emitter, 78
post-discharge environment, 151

healthcare needs, 151
interventions, 242–5, 246–7, 256–7

posterior fossa, on CUS, 40
posterior limb of the internal capsule 

(PLIC), 48
posthemorrhagic ventricular dilatation 

(PHVD), 41
postnatal infections, 20
postnatal risks, SES and, 227–9
postpartum psychoses, 132–3

poverty, 227–9, 230–1
practical issues, 47–8
pragmatics, 176
preeclampsia, 6

heritability, 3
preventive strategy, 8

pregnancy characteristics, psychiatric 
outcomes in adults, 127

pregnancy wheel, 2
premature baby units, history, 17
prematurity, See preterm birth
prenatal care, lack of, 224, 225
prenatal stress, 230–1
preschool children 

cognitive assessment, 143, 173
cognitive development, 227–8
early development intervention, 230
language development, 176–7
memory development, 188–9
SES, 227–8

preterm birth, ix, 251
behavioral outcomes, 117, 226–7
childhood outcomes, 143–56
classification, 168
cognitive outcomes, 226
defined, 1–2, 168
early management, 63–5
eating disorders, 130
emotional outcomes, 115–16, 226–7
incidence, 1, 251
long-term studies, 170–1
neurological sequelae, 30
physical outcomes, 225
postpartum psychosis, 132–3
psychiatric outcomes, 130, 135–6
psychological distress, 128
rates of, 2–3

preventive strategies, 7–8
primary school, special education 

service needs, 209
Probst bundle, 107
procedural issues, in study design, 257
procedural learning, 189
process features of environment, 170
prognostic information 

DTI, 101, 104
MRI, 48–50, 253
neuroimaging, 39–40

pro-social behavior, 233
prostaglandins, inflammation and, 5, 6
protective factors, 229
psychiatric morbidity, 254

gene–environment interaction, 109
in adolescence, 70
in adulthood, 127–8, 134–6, 135

future research, 73
in childhood, 115–16

psychological distress, in adults, 128–9
Psychomotor Development Index 

(PDI), 141–2, 151–2
psychopathology, pathways in, 120–1
psychosocial development, 231–2
public funding costs, of learning 

disability, 228

quadriplegia, 151–2
qualitative MRI, 58–9
quantitative MRI, 54–7
quantitative volumetric analysis, 45

radioactive nuclide tracers, 77–8
reactive oxygen species, 23
reading ability 

academic performance and, 212–13, 
218

neuropsychological correlates, 
215–16

of adolescents, 178, 179
of children, 178
test shortcomings, 217
white matter maturation, 98

reading skills deficits, 80, 84, 255
recall memory, in infancy, 188
receptive vocabulary scores, 80, 84
recollection-based recognition, 188
region-of-interest (ROI) 

DTI data, 98, 99, 102–3
MRI data, 68
VBM compared, 101

regional brain volumes, 54–5
regional cerebral blood flow (rCBF) 

PET data, 78
SPECT data, 77–8, 79

rehospitalization, SES and, 225
relative anisotropy (RA), 97–8
religion, and outcomes, 229, 231
remediation, language impairment, 177
repeated preterm births, 3, 4
representative samples, study design, 

168
research needed, 1, 216–18, 245–6
resilience, 229, 256

SES and, 224, 231
white matter and, 108–9

respiratory distress 
executive function deficits, 202
oxgen therapy risks, 17
treatment developments, 18

respiratory distress syndrome (RDS) 
morbidity long-term, 10, 12
treatment impact, 8
visual recognition memory, 188

response inhibition, 202
response selection, 88–9
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resting-state networks, 79–80
results interpretation, study design, 

257–9
retinal damage, oxygen therapy, 17
retinopathy of prematurity (ROP), 152

neurodevelopmental outcome, 225, 
257

rates of, 11
Rey-Osterrieth Complex Figure (RCF), 

201
planning ability, 201

in adolescence, 201–2
in childhood, 201

risk aversion, 119, 133
risk factors 

for preterm birth, 3–5, 252
in neurodevelopmental outcome, 

164
SES and, 224

Romanian orphans, 108
ROP, See retinopathy of prematurity 

(ROP)

sample selection, in studies, 197
Scales of Infant Development, 141–2, 

151, 172
schizophrenia 

BDNF and, 258
cerebral asymmetry, 55
in adults, 70, 130–2
maternal, 133–4
risk factors, 254

school 
as protective factor, 229
behavioral disturbance in, 117–18
quality in cognitive outcomes, 227

school performance, teacher ratings, 
210–11

school-age children, 153–6
cognitive assessments, 143, 173
executive functioning, 199–201
gender effects, 149
language development, 177–8
memory development, 188–9

sedation, with fMRI, 79
self-esteem, 229
self-monitoring, lacking, 199–200
self-regulation, 195
semantic language processing, 80–4, 

176, 181
semantic memory, 185, 187
sensorimotor function, 80
sensorineural hearing loss, 18
sensory development, 49–50, 80
sensory stimuli, in neonatal units, 25
sepsis, neonatal morbidities, 148
serial reaction time task, 189–90

serotonin levels, preterm children, 129
SES, See socioeconomic status
SGA (small for gestational age), VLBW 

compared, 107
shifting tasks, 200
short-term phonological memory 

store, 186
sigmoid bundle, 107
single modality interventions, in 

neonatal ICU, 239–40
single photon emission computed 

tomography (SPECT), 77–8
skill learning, 189
skin-to-skin care (SSC), 240, 246
sleeping, resting-state networks, 79–80
sleep–wake cycling, in neonatal units, 

25
small for gestational age (SGA), VLBW 

compared, 107
smoking 

maternal, 4, 224, 251
preventive strategy, 8

smoking and schizophrenia in 
pregnancy, 133, 134

social abilities, in adolescence, 117
social costs, academic problems, 255
social factors 

executive function development, 
204–5

in academic performance, 219
social skills 

functional assessment, 143
hearing impairment, 153
resilient children, 229

social variables, multiple factors in, 171
socialization difficulties 

in adolescence, 119–20
in childhood, 116–17

sociodemographic factors, cognitive 
development assessment, 142

socioeconomic status (SES), 256
cognitive outcomes, 181, 215, 227–9, 

231
disadvantaged, 8, 214–15, 227–9
early interventions, 8, 230, 232–3
educational outcomes, 214, 232
environmental factors, 170, 229
future studies, 259
language function, 181–2
long-term studies, 229–32
preterm birth risk, 4
protective factors, 229
risk and resiliency, 224
social outcomes, 231
variability in cohort selection, 

216–17
socioemotional skills, 233

sound discrimination, phonetics, 176
sound exposure, in neonatal units, 25
spastic cerebral palsy, 49, 31–2, 60
spastic diplegia, 151–2

MRI in childhood, 59, 60
visuo-perceptual problems, 62

spastic quadriplegia, 59
spatial memory tasks, 89–90, 258
spatial reversal (SR), 198
spatial working memory 

deficits, 202, 255
in adolescence, 201–2
in young children, 198

special education services 
Dutch long-term study, 232
in primary school, 209, 210–11
risk factors for, 227
SES and, 226, 228

specific language impairment (SLI), 178
specific learning disabilities 

IQ discrepancy, 212
low educational achievement, 213

SPECT (single photon emission 
computer tomography), 77–8

speech and language 
school-age children, 177–8
SES and, 228

speech articulation, 177–8
speech development, 176
speech impairment, 228, 255
spontaneous preterm birth, 5
Staphylococcus infection, 20
state modulation program, 243
status features of environment, 170
stimulation, deprivation of, 108
Streptococcus species infection, 3
stress, parental, 121, 241–2
stroke 

detection by DWI, 44
early diffusion changes, 98
white matter plasticity, 107

structural abnormalities, on VBM, 101
structural equation model, 215
structural MRI, 54
structural reorganization of brain, adult 

data, 69
study design 

consistency needed, 216–18
design issues, 165–8
inconsistencies, 213–14
result interpretation, 257–9

subcortical leukomalacia, 41
subcortical tissue loss, 56
subject populations 

cohort selection, 216–18, 257
loss in long-term studies, 169
study design, 168–71
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subplate neurons, 23–4
substance abuse 

preterm birth risk, 4–5, 251
preventive strategy, 8
suicide attempts, 129

superior fasciculus, 107
supplemental stimulation, 238–40
support systems, SES and, 170, 231
surface-based renderings, 47
surfactant 

antenatal, 149
impact on mortality, 8
long-term outcomes, 154
treatment history, 19

surgical intervention, for NEC 
children, 148

survival rates, increased morbidity, 
144–5

Sweden 
infant mortality reduction, 8–10
mortality rates, 9, 10
preterm birth rates, 1, 2–3
preterm birth risk, 4

synaptogenesis, fetal, 21

T1/T2-weighted MRI, 44, 50, 58
task performance differences, 91
teacher/mentor, as protective factor, 

229
teacher-rated scores 

for adolescents, 117–18
for children, 210–11
shortcomings, 217

teachers, training in child development, 
233

teenagers, See adolescents
temporal lobe, quantitative MRI, 54–5
term-equivalent MRI, 48–50
thalamo-occipital measurement, 41
The Abecedarian Project, 230
The Infant Behavioral Assessment and 

Intervention Program (IBIAP), 
243

The Infant Health and Development 
Program (IHDP), 231–2, 244–5

interventions, 256
studies needed, 246

The Kauai Longitudinal Study, 230–1
time of discharge MRI, 48–50
time trends, See changes over time
tissue correlates, of DTI, 98
tobacco use, See also smoking
touch stimuli, in neonatal ICU, 239
Tower of Hanoi (TOH) test, 200–1
Tower of London (TOL) test, 200–202
tractography, 98–101, 104
transportation, from ICU to MRI, 47

transverse cerebellar measurements, 46
treatment side effects, 252
triplegia, 151–2
tumor necrosis factor (TNF), 5
twins, 4

ultrasound (US), See also cranial 
ultrasound (CUS)

fetal size, 2
gestational age, 168

undetected early lesions 
DTI in prevention, 97
fMRI study confounder, 92
PVL, 103
ultrasound (US), 103, 180

unilateral spastic cerebral palsy 
(US-CP), 31–2, 34

United Kingdom (UK) 
neonatal intensive care study, 10
preterm birth, 2–3, 4

United States (USA) 
early intervention national  

program, 245
ethnicity, 3, 225
preterm birth rates, 1, 2 
SES effects, 4, 225
The Abecedarian Project, 230
The Infant Health and Development 

Program (IHDP), 231–2
The Kauai Longitudinal Study, 230–1

university education, of VPT/VLBW 
adults, 214

Ureaplasma urealyticum infection, 3
uterus, mechanical stress, 7
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