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Preface

Inadequate nutrition and, more recently, overnutrition in infants and chil-
dren have immediate consequences for health and well-being, growth, and
development and can lead to long-term, intergenerational effects on health,
reproduction, cognition, and chronic disease. Overweight affects a signifi-
cant proportion of the pediatric population in countries that span the levels
of the United Nations Human Development Index. In some communities,
as many as 60% of school-aged children are overweight. At the same time,
undernutrition, stunting, and food insecurity remain major public health
issues for infants and children across the globe. With the projected increase
in population over the coming decades and the effects of climate change on
arable land, farming, and food production, it is critical to understand how
to best support the nutritional needs of growing infants and children and
how to sustainably provide safe and affordable nutrition. This 8th edition
of Pediatric Nutrition is meant to serve as a current and integrated resource
for the practicing clinician to provide an understanding of the fundamental
role of nutrients in human metabolism, the role of nutrition in the pre-
vention and treatment of acute and chronic illnesses, and the interaction
between nutrients, the microbiome, and gene function. Every attempt has
been made to provide additional resources within each of the chapters that
include references to printed materials, links to web-based resources and
tools, and contacts for both government and private organizations that will
be useful for both clinicians and patients. This edition of the handbook is
the work of more than 100 authors and editors, all of whom are recognized
experts for the topics on which they have written. All chapters are intended
to reflect the current evidence base for each topic and the current policy
statements and recommendations of the American Academy of Pediatrics.
Our most sincere thanks go to the Chair of the Committee on Nutrition,

Dr. Steve Abrams, and the current and past members of the committee who
have contributed to the preparation of this book.

Ronald E. Kleinman, MD, FAAP, and Frank R. Greer, MD, FAAP, Editors
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Abdomen, cancer and, 1162
Abdominal pain
FODMAP carbohydrates in,
495-496
fructose and, 581
lactose intolerance and, 493
oral iron failure and, 581
pre-exercise feedings and, 327
ABO incompatibility, 65
Absorption. See also Malabsorption
amino acids, 460-461
calcium, 548-549
carbohydrates, 24-25, 485-489
fats, 22, 511-513
fat-soluble vitamins, 639
micronutrients, 29
monosaccharides, 487-489
protein, 28
in young versus adults, 29
Academy of Nutrition and Dietetics,
361, 1351
Acceptable ranges of intakes for
preterm infants, 114-115
Acceptance, food, 191-193
Acidosis, 1139
Acids and dental erosion, 1337
Acquired immunodeficiency. See
Human immunodeficiency virus
Acrodermatitis enteropathica, 597, 598
Acrylamide, 1493
Acute diarrhea, 815-825
early, appropriate feeding for, 820
oral therapy for, 820-823
physiologic principles in, 815-818
prevalence of, 815
search for more effective oral
rehydration solutions for,
818-820
Acute illnesses. See also Critically ill
children; Iliness
acute diarrhea
early, appropriate feeding for, 820
oral therapy for, 820-823
physiologic principles in, 815-818
prevalence of, 815
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search for more effective oral
rehydration solutions for,
818-820
acute kidney injury, 1135-1137
acute liver disease, 1199
altered energy requirements with,
442-443
botulism, 1436, 1442, 1446
due to food allergies, 985-986
inborn errors of metabolism (See
Inborn errors of metabolism)
micronutrient supplementation and,
284-285
parasitic diseases, 1446-1447
protein requirements with, 467-468
Acute kidney injury, 1135-1137
Acute liver disease, 1199
Additives, food, 1379, 1406-1408
allergies to, 983
bioengineered foods, 1401-1404
products of bioengineered
microorganisms reviewed by
the FDA, 1404-1405
chemical information on, 1384-1385
defined, 1381, 1382
hormones used in animal produc-
tion, 1406
human studies on, 1386
ingredients
chemical information on,
1384-1385
high-intensity sweeteners from
the Stevia plant, 1400-1401
human studies on, 1386
labeling of, 1415-1416
microbiological information on,
1386
newer, for the pediatric popula-
tion, 1396-1401
nonnutritive sweeteners,
1397-1400
prebiotics, 496, 1397
in enteral feeding of preterm
infants, 132
in infant formulas, 100,
1394-1396
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Additives, food, continued
oligosaccharides as, 484
specific nutrient recommen-

dations for, 114-115
probiotics, 1397
probiotics, in infant formulas,
100, 1394-1396
regulation of infant formula,
1388-1396
review of, focused on safety,
1384-1386
toxicologic information on, 1385
microbiological information on,
1386
newer, for the pediatric population,
1396-1401
prebiotics and probiotics (See
Prebiotics; Probiotics)
regulations on, 1466-1468
toxicologic information on, 1385
voluntary submissions for, 1383
Adenosine triphosphate, 431
thermoregulation and, 434
Adequate intake
iron, 564
protein, 454
vitamin C, 667
Adipokines, 933
Adipose tissue, 927-929. See also
Obesity
Adolescents. See also Children
assessing and maintaining adequate
nutrition in, 235-241
bone health, 233-234
calcium requirements of, 550-551
calorie requirements of, 240-241
cholesterol levels in, 238, 920
chronic diseases in, 232
cystic fibrosis in, 1291
Dietary Reference Intakes for,
229-230
energy requirements of, 230, 231,
439-441
factors influencing nutritional needs
of, 227-229
food habits of, 231
growth in, 227
iron requirements of, 232, 577-578
nutrition concerns in, 230-233
obesity in, 944-945
phosphorus requirements of, 552
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pregnancy and lactation in,
234-235, 551-552
protein requirements of, 232, 465
supplements for, 197-198
use of botanicals by, 404-412
vegan diets for, 232
vegetarian diets for, 308-309
working in the fast food industry,
379
zinc requirements of, 232
Adrenocorticotropic hormone, 897
Advanced chronic kidney disease,
138-1141
Aeromonas, 801, 808
Affordable Care Act, 374
Agency for Healthcare Research and
Quality, 53
AIDS. See Human immunodeficiency
virus infection
Air-displacement plethysmography,
754-755
Alcohol, calories and electrolytes in,
1564
Allergic enteropathy, 810-811
Allergic eosinophilic esophagitis/
gastroenteritis, 986-987
Allergic rhinitis, 985
Allergy, food. See Hypersensitivity
(allergy), food
Almost vegetarians, 293
Alpha-linoleic acid, 513-514, 516, 517
in enteral feeding of preterm
infants, 130-131
in vegetarian diets, 303
Alternative medicine. See
Complementary and alternative
medicine
Aluminum, 613
in parenteral nutrition, 689
American Development Model, 322
American Diabetes Association, 876,
949
American Indians/Alaska Natives
dental caries in, 1335
food assistance for, 252
Food Distribution Program on
Indian Reservations, 1349,
1360, 1371
genetic variations and nonesterified
fatty acids in, 6
lactase deficiency in, 493



American Society for Parenteral and
Enteral Nutrition, 26, 443, 690
Amino acids, 26, 28, 449-453. See also
Protein
absorption of, 28, 460-461
categories of, 451-453
in human milk, 28
methods for determining require-
ments for, 457-458
in parenteral nutrition, 686-687
recommended dietary intake for,
453-455
in vegetarian protein sources, 302
Aminopeptidase, 27-28
Amylase, salivary, 23
Amylopectin, 23, 484, 496
Amylose, 23, 484, 496
Anaphylaxis, 985-986
Anemia, 85
AAP recommendations for diagno-
sis and prevention of, 568
in adolescents, 235
in athletes, 340-341
in celiac disease, 398
cobalamin and, 666
fad diets and, 398
gluten-free diet for, 398
insufficient milk syndrome and, 63
jodine and, 611
iron supplementation for, 282-283
mental development effects of, 94
pernicious, 172
in preterm infants, 571
prevalence of, 561
prolonged exclusive breastfeeding
and risk of, 57,169, 176
screening for, 578-580
sickle cell (See Sickle cell disease)
vegan diet and risk of, 297
vegetarian diet and risk of, 305
Angioedema, 984
Ankyloglossia, 63
Anorexia nervosa, 1077. See also Eating
disorders
atypical, 1077, 1085-1086
clinical features of, 1078-1082
supplements for, 198
treatment of, 1090-1098
water-soluble vitamin deficiency
with, 655, 660
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Anthropometric assessment, 724, 1285
See also Growth
BMI (See Body mass index)
in cancer patients, 1153
developmental disabilities and,
1044-1047
estimating length/stature from knee
height, 746
head circumference, 749
of malnutrition/undernutrition,
782-784
mid-arm circumference, 749-750
preterm infants, 727, 738-740
weight, 746-748
for length, 748
Anthroposcopic vegetarians,
293, 294
Anticipatory guidance in healthy
eating, 196, 214-215
Antihistamines, 993-994
Antimicrobial preservatives, 1485
Antimicrobial proteins, in human milk,
32
Antimicrobial therapy
for foodborne illness, 1445-1446
for infectious colitis and enteritis,
807-808
Arachidonic acid, 21, 513-514, 516
in enteral feeding of preterm
infants, 131
immune system interactions with,
1009
in infant formulas, 99-100
in vegetarian diets, 303
Arginine, 452
Ariboflavinosis, 658
Arm circumference-for-age
3 months to 5 years
boys, 1671
girls, 1670
mid upper, 1672-1673
Arsenic, 613
in infant/toddler foods, 1465
Ascites management in liver disease,
1216-1217
Ascorbic acid. See Vitamin C (ascorbic
acid)
Aspergillus flavus, 1484
Assessment. See Nutritional status
assessment
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Association for Women’s Health,
Obstetric and Neonatal Nurses, 54
Association of State and Territorial
Public Health Nutrition Directors,
1357-1358
Asthma
dental erosion with, 1337
due to food allergies, 985
use of botanicals for, 410-411
Atherosclerosis. See also
Cardiovascular disease
HIV and, 1024
prevention of, 913-917
screening for hyperlipidemia and,
918
Athletes. See Sports nutrition
Atkins diet, 395-396
modified, as alternative to keto-
genic diet, 1317
Atopic dermatitis, 986-987,
990-991
Atresias, 18
Attention-deficit/hyperactivity
disorder, 1024, 1472
Atypical anorexia nervosa, 1077,
1085-1086. See also Eating
disorders
Autism spectrum disorders
cobalamin and, 665
folate and, 664
pyridoxine and, 662
Autoimmune inflammatory bowel
disease. See Inflammatory bowel
disease
Autoimmunity, 101
Avoidant restrictive food intake
disorder, 1077, 1085-1086. See also
Eating disorders
B
Baby-Friendly Hospitals, 45, 46, 60, 61,
69, 80
Bacillus cereus
clinical manifestations of, 1442
from organic foods, 390
Bacillus coagulans, 1395
Bariatric surgery, 172, 932, 962-964
vitamin K deficiency after, 649
water-soluble vitamin deficiency
with, 655
Barker hypothesis, 937
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Basal metabolic rate, 432-434
Bayley Scales, 523, 525, 565
Behavioral economics, 262-263
Behavioral interventions in cystic
fibrosis, 1293
Behavioral outcomes, LC-PUFA intake
and, 523-525
Beriberi, 657-658
Best-Fed Beginnings, 46
Beta carotene. See Vitamin A
Beverages
calories and electrolytes in,
1563-1564
dental erosion from, 1337
fruit juice, 181, 208-209, 211
nonnutritive sweeteners in, 1397
sports and energy drinks, 210, 330,
336
sugar-sweetened, 177, 209-211,
233-234, 951
water (See Water)
Bifidobacteria, 53, 496, 1395,
1396, 1397
Bile, 22
Bile acids, 512
liver disease and, 1204
short bowel syndrome and,
1266-1268
Bile salt-stimulated lipase, 31-32,
511-512
Biliary tract
development of, 17-18
HIV effects on, 1023
Binge eating disorder, 1077, 1085-1086.
See also Eating disorders
Bioactive substances in human milk,
48-53
Bioelectrical impedance analysis,
757-758
Bioengineered foods, 1401-1404
products of bioengineered microor-
ganisms reviewed by the FDA,
1404-1405
Biotin. See Vitamin B; (biotin)
Birth weight for gestational age
females, 1639
males, 1642
Bisphosphonates, 1176
Bisphenol A, 1489-1490
Blenderized formulas, 713-714



Bloating
lactose intolerance and, 493
pre-exercise feedings and, 327
Blood-brain barrier
glucose transport across, 887
ketogenic diet and, 1302
Blood glucose. See also Diabetes
mellitus
carbohydrates effect on, 326
in hypoglycemia, 887-889
initiation of ketogenic diet and,
1313-1314
Blount disease, 947
Body composition
assessment of, 750
clinical tools for, 753-758
research techniques, 751-753
developmental disabilities and, 1047
female athlete triad and, 1082
HIV and, 1022
research techniques, 751-753
in young athletes, 344-348
Body mass index, 207, 748-749
2 to 20 years
boys, 1636
girls, 1634
in adolescents, 238
birth to 24 months
boys, 1632
girls, 1629
in cancer patients, 1152, 1153
developmental disabilities and, 1047
fast food consumption and, 375
and goal weight in treatment of
eating disorders, 1093
intrauterine growth curves
females, 1641
males, 1644
mean BMI per day by 3rd, 50th, and
97th percentiles
boys, 1649
girls, 1648
in obesity, 946, 958, 959
vegetarian diet and, 310-311
in young athletes, 345
Body temperature, 434
Body weight. See Weight
Bone mineral density, 29
anorexia nervosa and, 1081
in chronic kidney disease, 1139-1140
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developmental disabilities and, 1050
effect of ketogenic diet on, 1310
HIV and, 1025
inflammatory bowel disease and,
172, 174-1176
liver disease and, 1207
parenteral nutrition and, 696
in thalassemia and sickle cell
disease, 1114-1115
vitamin K and, 648, 649
Bone(s)
AAP on optimization of, 542
adolescent, 233-234, 542
child, 542
DXA studies of, 544, 546, 755-757
heparin effects on, 690
parenteral nutrition and, 696
Botanicals
background on, 404-405
herbal medicine, iron supplements,
581-582
herbal medicines, 406-407
potential risks and benefits of,
410-411
resources and recommendations on,
412-413, 415
safety of, 411-412
specific uses of, by children and
adolescents, 407-410
tips for considering, 414
Botulism, 1436, 1442, 1446, 1456
Bovine growth hormone, 1406
Bovine somatotropin, 1406
Bowel perforation, 1162
Branched-chain amino acid-enriched
formulas for liver failure, 1217
Breastfeeding, 45-70. See also
Formulas; Human milk
AAP recommendations on, 45, 55,
80
allergies and, 101-102
common problems with, 64-65
congenital heart disease and, 1241
contraindications to, 58-59
definitions of, 56
dental caries and, 1335-1336
duration of, 55-58
formula supplementation with,
63-64, 80-81
during humanitarian crises, 287
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Breastfeeding, continued

human milk components and,
30-33, 48-53
infant growth and, 66-67, 79
of infants with orofacial cleft, 1058
initiation of complementary foods
during, 55-58
jaundice and, 65-66
maternal nutrition for, 66
microbial signature with, 34
of preterm infants, 68-69
prevention of atherosclerosis and,
914
rates of, 79
by geographic region, 47-48
increasing, 45
race and, 45-46, 79
socioeconomics and, 47, 85
recent epidemiology, 45-48
safe sleep and, 53-55
severe acute malnutrition and, 280
short bowel syndrome and, 1257
support for, 59-66
common issues and, 64-65
family, 61-62
importance of national, state,
and local support infrastruc-
ture in, 60-61
insufficient milk production and/
or transfer, 62-63
pediatrician’s role in, 69
during pregnancy, 59-60
ten steps to successful, 61
WHO recommendations on, 1379
in the workplace, 47

Cc
Caffeine, 210
calories and electrolytes in drinks
containing, 1564
in energy drinks, 336
Calciferol. See Vitamin D (calciferol)
CalciNet, 1448
Calcitonin, 1176
Calcium
in basic physiology/homeostasis,
541-543
bone health in adolescents and,
233-234
deficiency in liver disease, 1216
dietary sources of, 554, 1571-1573
hormone regulation of, 541-542
in human milk, 547
for infants
in enteral feeding of preterm
infants, 133
in human milk, 49
in parenteral nutrition for
preterm infants, 125-126
recommended daily amounts of,
341-342
requirements, 543-546
full-term infants and children,
547-550

preadolescents and adolescents,

550-551
preterm infants, 546-547, 548
in serum and extracellular fluid, 541
in sports nutrition, 341-342
in vegetarian diets, 306
Calories. See also Energy

Breastmilk. See Human milk

Breast pump kits, 67-68

Breath hydrogen analysis, 802
Bright Futures: Guidelines for Health

Supervision of Infants, Children, and

Adolescents, 918, 953, 1374

Bronchopulmonary dysplasia, 443-444

Brown adipose tissue, 434
Brucella, 1442

Bulimia nervosa, 1077. See also Eating

disorders

clinical features of, 1082-1085
dental erosion with, 1337
etiology of, 1086-1087
treatment of, 1090-1098
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calculating requirements for, in
treatment of eating disorders,
1093-1095

and electrolytes in beverages,
1563-1564

inadequate digestion of, in cystic
fibrosis, 1278

in infant formula, 91, 94
increasing the density of,

1519-1520

malabsorption in chronic liver
disease, 1202

in management of moderate acute
malnutrition, 277

Nutrition Facts label, 1418



requirements for, 94
in adolescence, 240-241
in chronic kidney disease, 1139

Campylobacter, 1435

clinical manifestations of, 1442

as leading cause of foodborne
iliness, 1436

from organic foods, 390

surveillance of, 1447, 1449

Cancer, 1151-1165

enteral tube feeding and, 1159-1160
exposure to industrial chemicals
and, 1475
gastrointestinal tract complications
with
bowel perforation and/or
obstruction, 1162
chemotherapy-induced nausea
and vomiting, 1163
hemorrhage, 1163
mucositis, 1162-1163
neutropenic enterocaolitis,
1161-1162
pancreatitis, 1163-1164
hematopoietic stem cell transplan-
tation and, 1164
inborn errors of metabolism and,
842
ketogenic diet for, 1305-1306
malnutrition associated with,
151-1152
nutritional interventions with,
1155-1156
dietary counseling, 1156-1159
nutrition and survivorship with,
1164-1165
nutrition assessment with, 1152-1155
parenteral nutrition and, 1161
vitamin K and risk of, 650

Canola oil, fatty acids in, 517
Carbohydrates, 481-497

absorption of, 24-25

absorption of monosaccharides,
487-489

assimilation of, in neonates, 25

chemical nature of, 481

content of sample foods, 326

diabetes mellitus and, 855-856,
861-863, 866, 868, 869

digestion of, 23-24

Index

digestion of disaccharides and
starches, 484-487
in enteral feeding of preterm
infants, 132
fad diets and, 395-396
fermentable oligosaccharide,
disaccharide, monosaccharide,
and polyol, 495-496
gastric comfort and, 327-328
glucose metabolism, 489-491
glycemic index and, 491-492
in human milk, 1505
in infant formula, 91
ketogenic diet and occult, 1315
lactose, 481, 492-495
in human milk, 31
in infant formula, 91, 94
malabsorption of, 25
in low-carbohydrate diets, 395-396
diabetes mellitus and, 866
health concerns of, 396-397
medically supervised, for
children, 397-398
malabsorption of, in diarrhea, 798
metabolism of
in acute kidney injury, 1136

in critically ill children, 1067-1068

overview of, 481-484
processing of, 23-25
reading food labels and counting,

861-863

recommended dietary allowances
of, 168

requirements for preterm infants,
132

short bowel syndrome and, 1258
in special diets and supplements,
495-496
in sports nutrition, 324, 326-331
starches, 484, 496-497
digestion of, 25, 486-487
Carboxypeptidase, 27-28
Cardiovascular disease
anorexia nervosa and, 1081
bulimia nervosa and, 1084-1085
cardiomyopathy and selenium
deficiency, 608-609
congenital heart disease
altered energy requirements
with, 444

Index
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Cardiovascular disease, continued
enteral feeding for, 705
hemodynamic factors in,

1228-1230
introduction to nutrition and,
1223-1224
management of, 1232-1242
nutrient losses in, 1225-1226
undernutrition in, 1223-1228
dyslipidemia and
genetic, 911-912
hyperlipidemia, 911
introduction to, 909-910
lifestyle-related, 912-913
lipoproteins and, 910-911
prevention of atherosclerosis and
prudent lifestyle and diet and,
913-917
treatment of, 918-923
enteral feeding for, 705
fast food consumption and, 375-376
HIV and, 1024
obesity and, 946
Carnitine, 453
end-stage renal disease requiring
dialysis and, 1143
in parenteral nutrition, 689
in parenteral nutrition for preterm
infants, 124
in vegetarian diets, 307
Carrageenan, 498
Casein
in human milk, 31, 48, 1505
in infant formula, 91
Catch-up growth, protein requirements
for, 469-470
Celiac disease, 1169, 1183-1188
diabetes mellitus and, 874
diarrhea with, 398, 809
gluten-free diet for, 398-399,
1184-1186
lactase deficiency and, 494
nutrient requirements and nutrient
deficiencies with, 1187-1188
oral manifestations of malnutrition
in, 1331
psychosocial impact of nutritional
therapy for, 1188
Center for Food Safety and Applied
Nutrition, 1380, 1386, 1388, 1468
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Center for Nutrition Policy and
Promotion, 1358
Centers for Disease Control and
Prevention
on breastfeeding, 45, 79
on food allergies, 984
on foodborne illness, 1436
growth charts, 67, 742
Nutrition and Physical Activity
Program to Prevent Obesity and
Other Chronic Diseases, 1372
nutrition services, 1349
surveillance for foodborne diseases,
1447-1451
Central line-associated bloodstream
infections, 690, 691-694
Central venous parenteral nutrition,
682, 691-694
cancer and, 1161
Cereals, infant, 169-170, 178-179
iron in, 570-571
Cerebral folate deficiency, 664
Cerebral palsy, 1056
Charlie Foundation, 1301
Chemical byproducts from food
processing, 1493
Chemical information on food ingredi-
ents, 1384-1385
Chemical substances in foods, 1465-
1466, 1468
antimicrobial preservatives, 1485
chemical byproducts from food
processing, 1493
food-contact substances and,
1489-1493
industrial chemicals, 1473-1474
effects of exposure to, 1474-1475
persistence in the environment,
1474
reducing exposure to, 1475-1476
pesticides, 1469-1470
effects of, in children, 1470-1472
in organic foods, 387-390
prevalence of exposures to, from
foods, 1470
reducing exposure to, 1472
Chemotherapy-induced nausea and
vomiting, 1163
Child and Adult Care Food Program,
1048, 1349, 1363-1364



Child care
nutrition management for children
with diabetes mellitus in,
873-874
nutrition standards for, 254-256
Child Nutrition Act of 1966, 246
Child Nutrition and WIC
Reauthorization Act of 2004, 1362
Children, 190-194
anticipatory guidance related to
food and eating by, 196, 214-215
calcium requirements of, 547-550
cholesterol levels in, 920
cystic fibrosis in, 1290
dietary guidelines and
ChooseMyPlate for, 199-202
eating patterns and nutrient needs
in, 195-202
effects of pesticides in, 1470-1472
energy requirements of, 196-197,
439-441
fast food advertising to, 377-378,
379-380
fat intake recommendations for,
198-199
feeding during illness, 205-206
food availability in the home
environment of, 212
fruit juice and sugar-sweetened
beverage consumption by, 181,
208-211
growth in, after 1 year of age, 189
(See also Growth charts)
hypoglycemia in, 890, 892, 894-
895, 897-900, 903-905
magnesium requirements of, 553
media influences on eating by, 213
nutritional goals for, 189
nutritional guidelines for cystic
fibrosis in, 1286-1287
obesity in, 206-208
parenting and feeding of,
203-205
portion sizes for, 200
protein requirements of, 464-465
for catch-up growth, 469-470
recommendations for weight loss in,
404
snacking by, 211-212
supplements for, 197-198
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use of botanicals by, 404-412
vegetarian diets for, 307-308
Children’s Food and Beverage
Advertising Initiative, 377-378
Chloride
in enteral feeding of preterm
infants, 132-133
in parenteral nutrition for preterm
infants, 122
Choking prevention, 190-191
Cholesterol. See also Dyslipidemia
in adolescence, 238, 920
diabetes mellitus and, 857-858
diets for control of, 916
effect of ketogenic diet on,
1309-1310
and fat contents in common foods,
1620-1622
in food of animal origin, 22
ChooseMyPlate, 200-202, 207, 209,
1541
daily checklist, 1544-1545
Eat Smart to Play Hard, 1546-1547
for preschoolers, 1542-1543
Chromium, 612-613
deficiency in liver disease,
1215-1216
in enteral feeding of preterm
infants, 136
in parenteral nutrition, 688
for preterm infants, 126
Chronic diarrheal disease, 797-811
definitions and pathophysiology of,
797-799
differential diagnosis of
diarrhea with growth failure/
malnutrition, 809-811
diarrhea without malnutrition of
hypovolemia, 804-809
evaluation of, 799-804
introduction to, 797
types of
allergic enteropathy, 810-811
celiac disease, 809
congenital enteropathies, 811
functional (toddler’s) diarrhea,
804-806
infectious colitis and enteritis,
807-808
inflammatory bowel disease, 810
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Chronic diarrheal disease, continued
irritable bowel syndrome,
808-809
lactose malabsorption, 806-807
postgastroenteritis diarrhea with
malabsorption, 809
short-bowel syndrome, 810
Chronic disease. See also lliness

in adolescents, 232

botanical use with, 410-411

cystic fibrosis (See Cystic fibrosis)

dental erosion with, 1337

diarrheal (See Chronic diarrheal
disease)

epilepsy (See Epilepsy)

fast food consumption and, 375-376

human immunodeficiency virus
infection (See Human immuno-
deficiency virus infection)

liver (See Liver disease)

Nutrition and Physical Activity
Program to Prevent Obesity and
Other Chronic Diseases, 1372

oral manifestations in end-stage
renal disease, 1333

renal (See Chronic kidney disease)

supplements for, 198

thiamine deficiency in, 657

vegetarian diets and, 296, 310

Chronic kidney disease, 696, 1138-1141

acidosis in, 1139

bone mineral status in, 1139-1140

enteral nutrition and fluid provision
for, 1125

protein energy and calories needs
in, 139

sodium supplementation in,
1140-1141

Chylomicrons, 513, 910

Chylothorax, 1231

Chymotrypsin, 27

Ciguatera, 1481-1482

Cirrhosis, chronic liver disease with,
1199

Classic vegetarians, 293-294

Claviceps purpura, 1484

Cleft lip and palate, 1058

Clostridium botulinum, 1436, 1442
clinical manifestations of, 1442

Clostridium perfringens, 1436
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Cobalamin. See Vitamin B,
(cobalamin)
Cobalt, 613
Coconut oil, fatty acids in, 94, 517
Cod liver oil, 82
Cofactor supplementation for inborn
errors of metabolism, 835
Cognitive development
effects of anemia on, 94
LC-PUFA intake effects on, 523-525
Colostrum, 48
preterm infants and, 148
Common cold, zinc treatment for, 598
Community Eligibility Provision, USDA,
252-253
Community nutrition, 1347-1375
Child and Adult Care Food Program,
1349, 1363-1364
food distribution programs, 252,
1349, 1360, 1370-1371
Fresh Fruit and Vegetable Program,
1349, 1360, 1365
local school wellness policies,
1362-1363
nutrition-assistance programs,
1358-1368
where to locate, 1371-1372
other federal agencies providing
services in, 1372-1374
pediatrician role in, 1375
screening for food insecurity in,
1347-1349
service providers, 1349-1355
identifying qualified, 1351,
1356-1358
professional and federal
resources on, 1352-1355
Special Supplemental Nutrition
Program for Women, Infants, and
Children program, 47, 85, 177,
245-246, 1349, 1368-1370
Summer Food Service Program,
253,1349, 1364-1365
Team Nutrition initiative, 1366-1368
types of services in, 1351, 1356-1358
use of local foods in child nutrition
programs and, 1365-1366
Complementary and alternative
medicine, 1380
botanicals in



background on, 404-405
herbal medicines, 406-407
iron supplements, 581-582
potential risks and benefits of,
410-411
resources and recommendations
on, 412-413, 415
safety of, 411-412
specific uses of, by children and
adolescents, 407-410
tips for considering, 414
in treatment of water-soluble
vitamin deficiency, 414
Complementary foods, 163-182
AAP recommendations for prevent-
ing atopic disease and, 175
avoidance of cow milk as, 180-181
current practices in the United
States for, 176-178
cystic fibrosis and, 1288-1289
definition of, 163
encouraging infant involvement in
feeding process with, 181
encouraging routine meal times and
responsive feeding of, 182
energy requirements and, 164-166
healthy and safe preparation of, 181
how to guide, 180-182
infant cereals, 169-170, 178-179
initiation of, during breastfeeding,
55-58
juice as, 181
macronutrient recommendations
for, 166-168
micronutrient requirements, 168
monitoring appropriateness of
growth with feeding of, 182
nutritional considerations with,
164-172, 180
physiologic and developmental
considerations with, 172-179
varieties of, 178-179, 180
when to initiate, 55-58, 81, 173-176
Conditioned deficiencies in adoles-
cents, 232
Congenital enteropathies, 811
Congenital heart disease, 1223-1242
altered energy requirements with,
444
enteral feeding for, 705
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hemodynamic factors in, 1228-1230
introduction to nutrition and,
1223-1224
management of
energy requirement in, 1234-1236
feeding complications in,
1235-1236
feeding strategies in, 1240-1242
nutritional assessment, 1232-1233
nutritional support, 1233-1234
protein intake in, 1236-1238
surgical, 1230-1232
nutrient losses in, 1225-1226
undernutrition in, 1223-1224
energy expenditure in, 1224-1225
energy intake and, 1226-1228
Congestive heart failure, 1228-1229
Constipation
developmental disabilities and, 1053
oral iron failure and, 581
Contact urticaria, 984-985
Continuous versus intermittent
feeding, 717
Cookware, nonstick, 1491-1493
Copper
basic science/background, 602
deficiency, 602-603
in liver disease, 1215
dietary sources/bioavailability, 604
in enteral feeding of preterm
infants, 135-136
immune system interactions with,
1008
in parenteral nutrition, 688
for preterm infants, 125-126
requirement, 603-604
toxicity, 604-605
Corn oil, fatty acids in, 517
Corn syrup, 497
Corporate responsibility and fast food,
379-380
Cortisol deficiency, 897
Cow milk
decreased consumption of, by
adolescents, 233-234
jodine in, 612
liquid fortifiers for human milk,
142-143
low-fat, 181, 198-199
manganese in, 606
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Cow milk, continued
timing of introduction of, 81, 570,
584
vitamin D in, 644
withheld during the first year of life,
180-181
Coxsackie virus, 609
Cramping. See Abdominal pain
Critically ill children, 1065-1072. See
also Acute illnesses
enteral feeding of, 708-709
immunonutrition for, 1070-1071
introduction to nutrition therapy for,
1065
malnutrition and metabolic reserves
in, 1065-1066
metabolism in
carbohydrate and lipid,
1067-1068
protein, 1066-1067
nutrient delivery in the PICU for,
1071-1072
requirements
altered energy, 443
energy, 1068-1069
micronutrients, 1069-1070
Crohn disease. See also Inflammatory
bowel disease
growth failure with, 1170-1171
introduction to, 1169-1170
nutrient requirements and deficien-
cies with, 1171-1178
water-soluble vitamin deficiency
with, 655, 660, 664
Cronobacter, 87,147
in infant formula, 1389
surveillance of, 1447-1448
Crude fiber, 498
Cryptosporidium, 1449
diarrhea due to, 808
Culture-independent diagnostic test
assays, 1444
Curcumin, 1182
Cyanosis, 1229
Cyanotic heart disease, 1229
Cycling parenteral nutrition, 697
Cyclospora, 1449
Cysteine, 452-453
Cystic fibrosis, 1057, 1275-1293

Pediatric Nutrition, 7th Edition

age-specific guidelines for nutri-
tional management of
infants and young children,
1286-1290
preadolescence and adolescence
(age 10-18 years), 1291
school age children (age 5-10
years), 1290
young children (age 2-5 years),
1290
enzyme dose and administration in,
1289
importance of nutrition in, 1277
introduction to, 1275-1276
nutritional care for
assessment and monitoring of,
1284-1286
energy and macronutrients in,
1282
essential fatty acids, 1282
goals of, 1279
pancreatic enzyme replacement
therapy in, 1279-1281, 1289
patient and parent education on,
1457
vitamin and mineral supplemen-
tation, 1283-1284
nutrition intervention for poor
growth and malnutrition in,
1291-1293
pathogenesis of poor weight gain
in, 1278
-related diabetes mellitus, 874-876
role of pediatrician in managing,
1276-1277
therapeutic interventions for,
1278-1279
water-soluble vitamin deficiency
with, 655
Cytokines
growth failure and, 1171
in human milk, 33
D
Daily Values, on Nutrition Facts label,
1420-1422
Dairy foods
adolescent intake of, 238-239
calcium from, 541, 1575
zinc from, 170



DASH (Dietary Approaches to Stop
Hypertension), 1130
Dehydration. See Oral rehydration
solutions
Dementia, in pellagra, 659
Dental caries. See also Oral health
breastfeeding and, 1335-1336
dental erosion with, 1337
fluoride and, 1336
infant formula and, 95
obesity and, 1337-1338
severe early childhood, due to
micronutrient deficiency,
1329-1333
sugar intake and, 1333-1335
Dermatitis in pellagra, 659
Developmental disabilities,
1043-1059
assessment, 1043-1044
bone health, 1050
family/social history, 1047-1048
medical history, 1044-1047
oral health, 1049-1050

autism spectrum disorder, 662, 664,

665, 1056

cerebral palsy, 1056

cystic fibrosis (See Cystic fibrosis)

Down syndrome, 1057

drug exposure and fetal alcohol
spectrum disorder, 1057

Individuals with Disabilities
Education Act, 264, 1356

introduction to, 1043

muscular dystrophy, 1057

nutritional interventions, 1052-1056
enteral feeding, 1053-1056

nutrition services for, 1356

orofacial cleft, 1058

physical examination, 1050-1051
diagnostic studies and, 1051

Prader-Willi syndrome, 444, 1058

Rett syndrome, 1058

school food service for, 264

spina bifida, 1059

supplements for children with, 198

vegetarian diets for children with,
310

Developmental immunodeficiency,
1015-1020
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Dextrose

equivalent of corn syrups, 497
in parenteral nutrition, 685

Diabetes mellitus, 851-878. See also

Blood glucose
AAP recommendations on treat-
ment of, 872
background on type 1 versus type 2,
851-852
carbohydrate adjustments for
exercise and/or increased
physical activity in patients with,
868, 869
celiac disease and, 874
cystic fibrosis-related, 874-876
eating disorders in patients with,
876-877
evidence-based nutrition principles
and recommendations, 855
general and disease-specific
principles for nutritional man-
agement of, 853-854
high glycemic index foods and,
491-492
HIV and, 1025
hypoglycemia and, 866-867
individual nutrient considerations
carbohydrates, 855-856,
861-863, 866, 868
fat, 857-858
fiber, 861
glycemic index and glycemic
load, 863-866
micronutrients, 858-859
nutritive and nonnutritive
sweeteners, 859-861
protein, 857
sodium, 859
sucrose, 856-857
management of, in school and child
care settings, 873-874
meal planning strategies using
intensive insulin therapy versus
fixed insulin doses in, 868, 870
nutritional deficits with, 854-855
obesity and, 948-949
reducing risks of microvascular and
macrovascular complications of,
853

Index



1688 Index

Diabetes mellitus, continued
resources on, 877-878
special situations and chronic
diseases associated with,
873-877
therapy for type 2 and pre-, 871-873
vegetarian diet in management of,
310
Diagnosis. See Screening and
diagnosis
Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition, 876,
1077
Dialysis, end-stage renal disease
requiring, 1141-1143, 1144
Diarrhea
acute, 815-825
early, appropriate feeding for,
820
oral therapy for, 820-823
physiologic principles in, 815-818
prevalence of, 815
search for more effective oral
rehydration solutions for,
818-820
chronic, 797-811
allergic enteropathy, 810-811
celiac disease, 398, 809
congenital enteropathies, 811
definitions and pathophysiology
of, 797-799
diarrhea with growth failure/
malnutrition, 809-811
diarrhea without malnutrition of
hypovolemia, 804-809
evaluation of, 799-804
functional (toddler’s) diarrhea,
804-806
infectious colitis and enteritis,
807-808
inflammatory bowel disease, 810
introduction to, 797
irritable bowel syndrome,
808-809
lactose malabsorption, 493,
806-807
postgastroenteritis diarrhea with
malabsorption, 809
short-bowel syndrome, 810
extra fluid intake for, 206
in foodborne iliness, 1445-1446
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fruit juice consumption and, 208
gluten-free diet for, 398
lactase and, 492-494
oral iron failure and, 581
oral therapy for, 205-206
osmotic, 798
in pellagra, 659
pre-exercise feedings and, 327
secretory, 798
zinc and, 596, 598, 601
Dietary Guidelines for Americans,
199-200
new school nutrition standards,
250-251
school food service and, 1361
Dietary Reference Intakes, 26, 196-197,
1532-1535
for adolescents, 229-230
calcium, 543-545
end-stage renal disease requiring
dialysis and, 1143
inflammatory bowel disease and,
172-1173
iron, 563-564
phosphorus, 552
protein, 455
Tolerable Upper Intake Levels, 197,
544,1536-1539
Dietary Supplement Health and
Education Act of 1994, 352,
404
Digestibility, protein, 459-460
Digestion
carbohydrates, 23-24, 485-489
fats, 22, 511-513
protein, 27-28
Dihomogamma linolenic acid, 513
Dipeptides, 27
assimilation in neonates, 28
Disabilities. See Developmental
disabilities
Disaccharides. See also Lactose
digestion of, 484-485
glycemic index of, 491-492
processing of, 21-23
Discharge, feeding preterm infants
after, 150-153
DNA in human milk, 28
Docosahexaenoic acid, 21, 513-514, 516.
See also Long-chain polyunsatu-
rated fatty acids



in enteral feeding of preterm
infants, 131
in human milk, 516-517
immune system interactions with,
1009
in infant formulas, 99-100
lactating women and, 66
in parenteral nutrition for preterm
infants, 125
in vegetarian diets, 303
visual function and, 520-523
Donor human milk, 63-64
for preterm infants, 144-146
Down syndrome, 1057
Drugs. See also Food-drug interactions
exposure to
fetal, 1057
through breastfeeding, 59
for food allergy management,
993-994
inactivation, 1549
in treatment for inborn errors of
metabolism, 841-842
weight loss, 961-962
Dual-energy x-ray absorptiometry,
544, 546, 755-757
DXA studies, 544, 546,
755-757
Dyslipidemia, 909-923
genetic, 911-912
HIV and, 1024-1025
hyperlipidemia, 911
introduction to, 909-910
lifestyle-related, 912-913
lipoproteins and, 910-911
prevention of atherosclerosis and
prudent lifestyle and diet and,
913-917
treatment of, 918-923
Dysphagia, 777-779
E
Early and Periodic Screening,
Diagnostic, and Treatment, 1043,
1349, 1374
Early Head Start, 252
Eating disorders, 1077-1099
anorexia nervosa, 1077
atypical, 1077, 1085-1086
clinical features of,
1078-1082
supplements for, 198
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water-soluble vitamin deficiency
with, 655, 660
assessment of, 1088-1090
atypical anorexia nervosa, 1077,
1085-1086
avoidant restrictive food intake
disorder, 1077, 1085-1086
binge eating disorder, 1077,
1085-1086
bulimia nervosa, 1077
clinical features of, 1082-1085
dental erosion with, 1337
etiology of, 1086-1087
treatment of, 1090-1098
etiology of, 1086-1087
introduction to, 1077-1078
longitudinal outcome with, 1098
in patients with diabetes mellitus,
876-877
treatment of, 1090-1098
calculating nutrition require-
ments for, 1093-1095
determining goal weight
in, 1093
macronutrients, fiber, and fluids
in, 1097
meal planning in, 1095-1096
micronutrients in, 1097-1098
nutrition management in,
1092-1098
psychopharmacology, 1092
psychotherapy, 1090-1092
refeeding syndrome in,
1096-1097
tube feeding in, 1096
Eating patterns
developmental disabilities and, 1052
parent-child relationship and,
203-205
in preschool- and school-aged
children, 195-196
in toddlers, 195-202
Echinacea, 410
E coli. See Escherichia coli
Ectoderm, 17
Eczema, 174
Education for All Handicapped
Children Act, 1356
Egg allergy, 174
Eicosapentaenoic acid, 21, 513-514, 516
in vegetarian diets, 303
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Electrolytes
in acute kidney injury, 1136
in beverages, 1563-1564
congenital heart disease and,
1238-1239
in parenteral nutrition, 688
supplementation in cystic fibrosis,
1284
Electroretinography, 521

Elemental formulas for enteral feeding,

71-712

Elemental versus polymeric diets,
179-1180

Embryogenesis, of gastrointestinal
tract, 17-18

Emergency Food Assistance Program,
1349, 1370

Emergency therapy, for suspected or

known inborn errors of metabolism,

831-833
Enamel erosion, 1337
Endocrine disrupting potential of
plasticizers, 1489-1490
Endocrine mediators in growth failure,
n7
Endoderm, 17
Endoscopic procedures in chronic
diarrhea, 803
Endothermal cells, 17
End-stage renal disease requiring
dialysis, 1141-1143, 1144
Energy, 431-444
balance, 431-432
cost of growth, 439
definition of, 431
dental development and disease
and, 1327-1329
expenditure of, 432-437
basal metabolism and, 432-434
in congenital heart disease,
1224-1225
measurement of, 438-439
physical activity and, 434-437
in thalassemia and sickle cell
disease, 1106-1109
thermic effect of food on,
433-434
thermoregulation in, 434
fast food consumption and,
369-374
HIV and, 1022
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in human milk, 31, 94
in infant formula, 84, 87
macronutrient distribution ranges
and, 441-442
niacin in, 660
parenteral nutrition and, 684-685
protein requirements and intake of,
466
requirements, 439-441
adolescents, 230, 231
altered, 442-444
bottle-fed infants, 165
breastfed infants, 164-165
in congenital heart disease,
1226-1228, 1234-1236
in critically ill children,
1068-1069
in cystic fibrosis, 1282
developmental disabilities and,
1048-1049
inflammatory bowel disease, 1173
preterm infants, 128-129
young children, 165-166, 196-197
stored as adipose tissue, 928-929
vegetarian diets and, 301
water-soluble vitamin deficiency
and, 655
Energy drinks. See Sports and energy
drinks
Engorgement and breastfeeding, 64
Enteral feeding, 703-717
in acute kidney injury, 1136-1137
after surgery for congenital heart
disease, 1231-1232
cancer and, 1159-1160
congenital heart disease and, 1236,
1240-1241
continuous versus intermittent, 717
developmental disabilities and,
1053-1056
exclusive enteral nutrition, 1179-1180,
1183
formulas
blenderized, 713-714
for children 1-13 years, 710-711
for children older than 13 years,
71
concentration and supplementa-
tion with use of modular
components in, 714
oral supplements, 712-713



peptide-based and elemental,
71-712
for tube feeding, 714-717
indications for, 703-709
cardiorespiratory illness, 705
in critical illness and hypermeta-
bolic states, 708-709
in critically ill children, 1071
cystic fibrosis, 1292-1293
gastrointestinal disease and
dysfunction, 706-708
Hirschsprung disease, 19
for inborn errors of metabolism,
832
neurologic disease or impair-
ment, 709
renal disease, 708
introduction to, 703
list of products for special indica-
tions, 1580-1605
management of nutrition-related
disorders with, 703-709
with parenteral nutrition, 697
partial enteral nutrition, 1178-1179,
180
of preterm infants, 126-142,
703-704
AAP recommendations on, 134
calcium and vitamin D require-
ments in, 644
carbohydrates in, 132
energy and water requirements
in, 128-129
fat in, 130-131
fat-soluble vitamins in, 139-142
methods of, 147-150
minerals in, 132-136
oligosaccharides in, 132
protein in, 129-130
trace minerals in, 135-136
transition from parenteral to,
126-127
water-soluble vitamins in,
136-139
renal disease and, 1125
short bowel syndrome and, 1257-
1260, 1261
Environmental enteric dysfunction,
285-286
Environmental Protection Agency,
387-388, 1466
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Enzymes, 1404-1405
in human milk, 51
pancreatic enzyme replacement
therapy, 1278, 1279-1281
Eosinophilic enteropathy, 810-811
Eosinophilic gastrointestinal disease,
986-987, 990-991
Epidermal growth factor, 32
in human milk, 51
Epigenomics, 7-9
Epilepsy
efficacy of ketogenic diet for,
1306-1307
intractable, 1304-1305
use of ketogenic diet for, 1301,
1303-1304
Epithelial IgG receptor, 28-29
Erosion, dental, 1337
Escherichia coli infection, 1442
from organic foods, 390
surveillance of, 1449
Essential fatty acids, 21, 513-517
cystic fibrosis and, 1282
liver disease and, 1203-1204
Estimated Average Requirement,
196-197
calcium, 544
Estimated average requirement, for
protein, 453-454
Estimated energy requirements,
439-441
Excessive intake, protein, 472-475
Exclusive enteral nutrition, 1178, 1179,
183
elemental versus polymeric diets,
179-1180
Exercise. See also Sports nutrition
by adolescents, 239
carbohydrate adjustments for
patients with diabetes mellitus
and, 868
energy expenditure during,
434-437
fluid intake during, 332-335
metabolism in, 324, 325
muscle protein synthesis and,
337-338
obesity and, 207-208
protein requirements and, 468-469
for weight loss, 961
weight loss through, 961
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Exercise-associated hyponatremia,
334-335
Exercise-induced anaphylaxis, 986
Exosomes, human milk, 52
Expiration date, 1430
Expression, human milk, 67-68,
143-144
Extracorporeal membrane oxygenation
support, 1069
Extremely low birth weight infants,
1230
F
Fad diets
gluten-free, 398-399
ketogenic diet as, 397-398
low-carbohydrate, 395-398
other popular, 399-403
overview of, 391-395
Failure to thrive, 781, 788. See also
Undernutrition
gluten-free diet for, 398
supplements for, 198
Familial hypercholesterolemia, 911-912
Family eating patterns and fast food
consumption, 376-377
Family support of breastfeeding, 61-62
Farm to School Grant Program, 1366
Fast food
adolescents and, 231
characteristics of, 367-369
corporate responsibility and,
379-380
demographic and other factors in
consumption of, 376-377
energy and nutrient intake effects
of, 369-374
environmental influences on
consumption of, 378-379
media influences on consumption
of, 377-378
nutrient information on, 374-375,
381
prevalence of, 367
rise in obesity and other cardiovas-
cular risk factors due to, 375-376
Fasting. See Ketogenic diet
Fasting trial, 802
Fats. See also Dyslipidemia; Fatty acids
absorption of, 22, 511-513, 644-645,
649
assimilation of, in neonates, 23
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and cholesterol contents in
common foods, 1620-1622
diabetes mellitus and, 857-858
digestion of, 22, 511-513
in enteral feeding of preterm
infants, 130-131
general considerations with, 509
in human milk, 23, 48, 1506
in infant formula, 94
in low-fat foods, 198-199
malabsorption of, 19, 644-645, 649,
799
in liver disease, 1204-1213
metabolism of, 511-513
in critically ill children, 1067-1068
in parenteral nutrition, 687-688
for preterm infants, 124-125
processing of, 21-23
recommended dietary allowances
of, 167-168
short bowel syndrome and, 1258
in stools, excess, 799
synthetic, 513
trans, 199
transport of, 511-513
triglycerides, 21, 30, 509
in vegetarian diets, 303
Fat-soluble vitamins, 639-650
absorption of, 639
cystic fibrosis and, 1283-1284
deficiencies in thalassemia and
sickle cell disease, 1111-1113
in enteral feeding of preterm
infants, 139-142
in human milk, 1507
immune system interactions with,
1004-1005
liver disease and, 1204-1205
vitamin A (See Vitamin A (retinol))
vitamin D (See Vitamin D
(calciferol))
vitamin E (See Vitamin E
(tocopherol))
vitamin K (See Vitamin K)
Fatty acids. See also Fats
in common vegetable oils, 515
essential fatty, 21, 513-517
cystic fibrosis and, 1282
liver disease and, 1203-1204
free, 932
in human milk, 30



for inborn errors of metabolism,
840-841
intestinal fatty acid binding protein,
5-6
ketogenic diet and, 1303
long-chain polyunsaturated, 21, 386,
517-519
absorption of, 512-513
cognitive, behavioral, and other
neurodevelopmental out-
comes with, 523-525
effects on postnatal growth,
527-528
effects on pregnancy outcomes
and childhood allergies,
525-527
in enteral feeding of preterm
infants, 130-131
fat absorption and, 22
in human milk, 30
immune system interactions
with, 1009
importance in development,
519-520
in infant formulas, 98-99
possible adverse effects of,
529-530
preterm infants and, 522-523
short bowel syndrome and, 1267
supplementation of, 530-531
visual function and intake of,
520-523
naturally occurring, 509-510
omega-3 fatty acids
metabolism of, 513-514
in organic foods, 386
in vegetarian diets, 303
omega-6 fatty acids, metabolism of,
513-514
polyunsaturated
in common foods, 1620-1622
in organic foods, 386
short-chain, 25
in infant formula, 91
in triglycerides, 21
unsaturated, 510
in vegetarian diets, 303
Febrile infection-related epilepsy
syndrome, 1304
Federal Food, Drug, and Cosmetic Act,
374, 387,1380-1381, 1466, 1468
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Federal Insecticide, Fungicide, and
Rodenticide Act, 387
Federal Register, 1382
Feeding America, 1349
Feeding and swallowing disorders,
775-779
dysphagia, 777-779
introduction to, 775
pediatric feeding disorder,
775-776
Feeding Infants and Toddlers Study,
165
Feeding Tube Awareness Foundation,
1056
Female athlete triad, 1082
Fenton preterm growth chart, 114,
738-739
boys, 1638
girls, 1637
Fermentable oligosaccharide, disac-
charide, monosaccharide, and
polyol carbohydrates, 495-496
Ferritin levels, 341
Fetal alcohol spectrum disorder, 1057
Fever, extra fluid intake for, 206
Fiber, 497-499
categorization of, 484, 498-499
content in common foods,
1567-1570
crude, 498
current dietary recommendations
for, 501-502
definition of, 499
diabetes mellitus and, 861
potential adverse effects of, 501
potential benefits of, 500-501
short bowel syndrome and, 1258
in treating eating disorders,
1097
in vegetarian diets, 303-304
Finger foods, 181
Fish and other seafood
DHA content in human milk and
consumption of, 517
mercury exposure through, 1476-
1478, 1479
nutrition benefits of eating, 1477
toxins in, 1481-1482, 1483
Fish oil, 1182
Flatulence, lactose intolerance and,
493
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Fluids. See also Water
congenital heart disease and, 1240
developmental disabilities and, 1049
lead exposure through, 1478, 1480
needs in parenteral nutrition,
684-685
renal disease and, 1125
replacement therapy, for foodborne
iliness, 1445
in sports nutrition, 332
after exercise, 336
before exercise, 332
during exercise, 332-335
in treating eating disorders, 1097
Fluoridated water, 95-96, 1336
Folate. See Vitamin By (folate)
Follow-up formulas, 98
Food Allergen Labeling and Consumer
Protection Act, 1185
Food allergies. See Hypersensitivity
(allergy), food
Food and Nutrition Service, 1358
Foodborne Diseases Active
Surveillance Network, 1449, 1451
Foodborne illness
clinical manifestations of, 1442
epidemiology of, 1435-1441
food safety and, 1452-1457
introduction to, 1435
laboratory testing of, 1442-1445,
1450
management of, 1445-1447
surveillance for, 1447-1451
from toxins in foods, 1481-1485
Food-contact substances, 1489-1490
housewares, 1490-1492
reducing exposures to potentially
toxic, 1492-1493
Food deserts, 214
Food Distribution Program on Indian
Reservations, 252, 1349, 1360, 1371
Food distribution programs, 252, 1349,
1360, 1370-1371
Food-drug interactions, 1549-1550
by class, 1551-1558
developmental disabilities and, 1050
grapefruit-drug interactions,
1559-1561
ketogenic diet and, 1307-1308, 1315
Food-induced anaphylaxis, 985-986
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Food insecurity, 214
screening for, 1347-1349
Food irradiation, 1485-1489
Food labeling. See Labeling, food
Food Marketing Institute, 1431
Food-processing techniques, chemical
byproducts from, 1493
Food protein-induced enterocolitis
syndrome, 811, 987
Food protein-induced enteropathy, 987
Food protein-induced proctocolitis, 987
Food Quality Protection Act of 1996,
387, 1466-1467
Food refusal, water-soluble vitamin
deficiency with, 655
Food safety, 200, 203, 1380-1381. See
also Infectious disease; Ingredients
antimicrobial preservatives and,
1485
botanicals, 411-412
chemical byproducts from food
processing, 1493
chemical substances in foods,
1465-1466, 1468
industrial chemicals, 1473-1476
pesticides, 387-390, 1469-1472
education on, 1457
foodborne iliness
clinical manifestations of, 1442
epidemiology of, 1435-1441
food safety and, 1452-1457
introduction to, 1435
laboratory testing of, 1442-1445,
1450
management of, 1445-1447
surveillance for, 1447-1451
food-contact substances,
1489-1490
housewares, 1490-1492
reducing exposures to poten-
tially toxic, 1492-1493
food-contact substances and,
1489-1493
food irradiation and, 1485-1489
imported foods, 1465
industrial chemicals and, 1473-1474
effects of exposure to, 1474-1475
persistence in the environment,
1474
reducing exposure to, 1475-1476



infant formula, 85-89

ingredient review focused on,
1383-1386

metal compounds and
arsenic, 613, 1465, 1480-1481
lead, 1478-1480
mercury, 1476-1478

pesticides and, 1469-1470
effects of, in children, 1470-1472
in organic foods, 387-390
prevalence of exposures to, from

foods, 1470

reducing exposure to, 1472

in school food service, 263

toxins and, 1481-1485

Food Safety and Inspection Service,

1466

Food Safety Modernization Act of 2011,

1467

Foregut, 17
Formulas

branched-chain amino acid, 1217
calcium absorption from, 548-549
enteral
blenderized, 713-714
for children 1-13 years, 710-711
for children older than 13 years,
71
concentration and supplementa-
tion with use of modular
components, 714
for developmental disabilities,
1054-1055
oral supplements, 712-713
peptide-based and elemental,
71-712
for tube feeding, 714-717
infant, 79-102 (See also
Breastfeeding)
advertising of, 80
allergy-related issues with,
101-102
aluminum in, 613
changes to, that may affect
feeding problems, 92

composition and labeling, 89-96,

1517-1518
cystic fibrosis and, 1287-1288
energy requirements and, 165
follow-up, 98
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growth with, 84
history of, 81-83
human studies on, 1386
increasing the caloric density of,
1519-1520
ingredients in, 1388-1396
iron content of, 570, 571
LC-PUFAs in, 517-519, 527-528
manganese toxicity and, 608
microbial signature with, 34
milk fat globular membranes in,
1392-1394
newer ingredients in, 98-100
nutrition standards for,
1379-1380
oils used in manufacture of, 517
probiotics and prebiotics in, 100,
1394-1396
rationale for addition of ingredi-
ents to, 93
regulation of, 1379-1408, 1388
required nutrients in, 1390-1392
risk of obesity with, 942
safe handling, preparation, and
storage of, 85-89
selenium in, 610
short bowel syndrome and, 1257
supplementary to breastfeeding,
80-81
synthetic fats in, 513
uses of, 96-98
ketogenic diet, 1310-1312
low birth weight infants, 1522-1525
preterm infant, 127-142, 146-147,
150-151, 1522-1525
human milk fortifiers for,
1526-1529
nutrition standards for,
1379-1380
soy, 96-98
aluminum in, 613
manganese in, 606, 607
selenium in, 610-611

Free fatty acids, 932
Fresh Fruit and Vegetable Program,

1349, 1360, 1365

Freshness or quality assurance date,

1430

Front-of-package nutrition rating

systems and symbols, 1430-1431
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Frozen human milk, 144
Fructo-oligosaccharides, 496
Fructose
absorption of, 24-25
inborn errors of metabolism and,
840
Fruitarians, 293, 294
Fruit juice
calories and electrolytes in,
1563-1564
consumption of, 208-209, 211
for infants, 181
labeling of, 1424-1425
lead exposure through, 1478, 1480
Fruits and vegetables
adolescent intake of, 238-239
allergies to, 982-983, 985
drug interactions with, 1550-1561
folate levels and intake of, 663-664
introduction of, 178
iron from, 170
organic, 384-385
school food service and intake of,
258-262
zinc from, 170
Functional (toddler’s) diarrhea,
804-806
Functional foods, 1387
Fungi, 1484-1485
Furan, 1493
Fusarium verticillioides, 1484
Fusarium graminearum, 1484
G
Galactogogues, 63
Galacto-oligosaccharides, 496
Galactose, 24
Galactosemia, 5
as contraindication to breastfeed-
ing, 58
soy formula for management of,
96-97
Gallbladder
contraction of, 20
development of, 17, 18
Gamma linolenic acid, 513
Gastric acid hypersecretion, 1265-1266
Gastric bypass surgery. See Bariatric
surgery
Gastric comfort and carbohydrates,
327-328
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Gastric lipase, in fat digestion, 22
Gastroenteritis, feeding during,
205-206
Gastroesophageal reflux disease
dental erosion with, 1337
developmental disabilities and,
1052-1053
enteral feeding for, 705
Gastrointestinal disorders
cancer and, 1161-1164
congenital heart disease and,
1225-1226
with developmental disabilities,
1052-1053
diarrhea (See Diarrhea)
enteral feeding for, 706-708
food allergies and, 986-987
HIV and, 1022-1023
inflammatory bowel disease (See
Inflammatory bowel disease)
irritable bowel syndrome, 808-809
short bowel syndrome (See Short
bowel syndrome)
tube feeding and, 715
Gastrointestinal function, 17-34
complementary foods introduction
and, 172
development of, 17-34
carbohydrates processing, 23-25
disorders of, 18-19
in embryonic period, 17-18
fat processing, 21-23
for human milk utilization, 30-33
intestinal epithelium, 19-20
micronutrients, 29
nutrient assimilation, 20-21
proteins processing, 25-29
treatment of malnutrition/undernu-
trition and, 791-792
Gastroschisis, 19
Gastrostomy tube feeding, 705
for cancer, 1159-1160
for enteral feeding, 714-717
oral manifestations in children fed
via, 1332
of preterm infants, 149
in treatment of eating disorders,
1096
of vegetarian diets, 308
Gastrulation, 17



Gaucher disease, 842
Gavage tube feeding of preterm
infants, 149
Gene-nutrient interactions, 3-5
nutrigenetics, 5-6
nutrigenomics, 6-10
systems biology, personalized
nutrition, and the future, 10-12
Genetically engineered foods. See
Bioengineered foods
Genetic factors
in chronic diarrheal disease,
803-804
developmental disabilities with,
1057-1058
dyslipidemias, 911-912
in eating disorders, 1087
in height, 745
inborn errors of metabolism, 829
in obesity, 934-935
Genetic therapy for inborn errors of
metabolism, 842-843
Germ layers, 17
Ghrelin, 932
Giardia intestinalis, 808
Global nutrition, 273-288
burden of undernutrition in, 273
definitions of undernutrition and,
273-274
environmental enteric dysfunction
and cycle of undernutrition and
enteric infection in, 285-286
in humanitarian crises, 286-288
micronutrient deficiencies in,
282-285
moderate acute malnutrition
in, 277
public and individual health

relevance of undernutrition and,

274-288
severe acute malnutrition in,
278-281
Glomerulonephritis, 1134-1135
Glucagon-like peptide-2, 1260
Glucose, 24, 26
amino acid conversion to, 26
blood (See Blood glucose)
metabolism of, 489-491
in parenteral nutrition for preterm
infants, 123-124

Index 1697

pre-exercise intake of, 328
transport across the blood-brain
barrier, 887
Glucose transporters, 24
GLUT-1 gene, 887
GLUTs, 487-488
ketogenic diet and, 1305
Glutamine, 453
Glutathione peroxidase, in human milk,
51
Gluten-free diets, 398-399
management of patients on,
1n86-1187
Gluten-free foods, labeling of, 1184-
186, 1425
Glycans, milk, in human milk, 52-53
Glycemic index, 491-492
diabetes mellitus and, 863-866
Glycemic load and diabetes mellitus,
863-866
Glycine, 452
Glycogenolysis in inborn errors of
metabolism, 840
Glycoproteins, water-soluble, 982-983
Goblet cells, 20
Goiter, 611
Grapefruit-drug interactions, 1550,
1559-1561
Grocery Manufacturers Association,
1431
Growth. See also Growth charts
in adolescence, 227
anthropometric assessment of (See
Anthropometric assessment)
biochemical assessment of, 1285
bone mineral, 29
of breastfed infants, 66-67, 79
catch-up, protein for, 469-470
cystic fibrosis and interventions for
poor, 1291-1293
developmental disabilities and,
1044-1047
effect of ketogenic diet on,
1308-1309
failure of (See Growth failure)
HIV and, 1022
Growth charts, 1623-1626. See also
Growth
2 to 20 years
boys: BMI-for-age, 1636
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Growth charts, continued
boys: stature-for-age and
weight-for-age, 1635
girls: BMI-for-age, 1634
girls: stature-for-age and
weight-for-age, 1633
arm circumference-for-age
boys: 3 months to 5 years, 1671
girls: 3 months to 5 years, 1670
birth to 24 months
boys: BMI-for-age, 1632
boys: head circumference-for-
age and weight-for-length,
1631
boys: length-for-age and
weight-for-age, 1630
girls: BMI-for-age, 1629
girls: head circumference-for-age
and weight-for-length, 1628
girls: length-for-age and
weight-for age, 1627
CDC, 67, 742
comparison of Olsen intrauterine
and postnatal median growth
curves, 1647
Fenton preterm, 114, 738-739
boys, 1638
girls, 1637
international newborn size
standards
head circumference: girls, 1652
length: boys, 1654
length: girls, 1651
weight: boys, 1653
weight: girls, 1650
intrauterine growth curves
females: birth weight for
gestational age, 1639
females: BMI for gestational age,
1641
females: length and head
circumference for gestational
age, 1640
males: birth weight for gesta-
tional age, 1642
males: BMI for gestational age,
1644
males: length and head circum-
ference for gestational age,
1643
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mean BMI per day by 3rd, 50th, and
97th percentiles
boys, 1649
girls, 1648
mid upper arm circumference for
age, 1672-1673
Olsen intrauterine growth curves,
N4, 739, 1647
preterm infants in the NICU
female, 1645
male, 1646
triceps skinfold-for-age
boys: 3 months to 5 years,
1675
girls: 3 months to 5 years, 1674
WHO growth velocity standards
T-month weight increments boys
birth to 12 months, 1659
1-month weight increments girls
birth to 12 months, 1656
2-month head circumference
increments boys birth to 12
months, 1668
2-month head circumference
increments girls birth to 12
months, 1666
2-month length increments boys
birth to 24 months, 1664
2-month length increments girls
birth to 24 months, 1662
2-month weight increments boys
birth to 24 months, 1660
2-month weight increments girls
birth to 24 months, 1657
6-month head circumference
increments boys birth to 24
months, 1669
6-month head circumference
increments girls birth to 24
months, 1667
6-month length increments boys
birth to 24 months, 1665
6-month length increments girls
birth to 24 months, 1663
6-month weight increments boys
birth to 24 months, 1661
6-month weight increments girls
birth to 24 months, 1658
Growth factors in human milk, 51, 52,
1010



Growth failure
congenital heart disease and, 1228
diarrhea with, 809-811
enteral feeding for, 705, 706
inflammatory bowel disease and,
n70-n71
Growth velocity, 742-743
Gums, 497
Gut. See also Gastrointestinal function
developmental disorders of, 18-19
end-products of fermentation in, 91,
94
microbiome of (See Microbiome)
neonatal, 20-21, 33-34
primitive, 17-18
Gut-associated lymphoid tissue, 20
Gut peptides, 932
H
HAART therapy for HIV, 1023
Halal foods, 96
Hartnup disease, 660
Hazard Analysis and Critical Control
Point, 1451
Head circumference, 749
boys: birth to 24 months, 1631
Fenton preterm growth charts
boys, 1638
girls, 1637
girls: birth to 24 months, 1628
international newborn size
standards
boys, 1655
girls, 1652
intrauterine growth curves
females, 1640
males, 1643
WHO growth velocity standards
2-month increments boys birth
to 12 months, 1668
2-month increments girls birth to
12 months, 1666
6-month increments boys birth
to 24 months, 1669
6-month increments girls birth to
24 months, 1667
Head Start, 252, 1044
Health claims in food labeling,
1425-1428
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Health Resources and Services
Administration’s Maternal and Child
Health Bureau, 1373

Healthy, Hunger-Free Kids Act of 2010,
247-248,1360-1361, 1362, 1364

Healthy Children 2020, 79

Healthy Eating Index, 369

Healthy People 2020, 46, 59

Heart disease. See Congenital heart
disease

Height. See also Length
anthropometric measurements of,

744-750
developmental disabilities and, 1046
estimated from knee height, 746,
747
stature-for-age, 2 to 20 years
boys, 1635
girls, 1633

Hematopoietic stem cell transplanta-
tion, 1164

Hemorrhage, gastrointestinal tract,
163

Heparin, in parenteral nutrition, 690

Hepatitis A, 1442, 1448

Hepcidin, 562

Herbal medicines, 406-407. See also
Botanicals

Heredity. See Genetic factors

High-density lipoproteins, 911

High-intensity sweeteners from Stevia,
1400-1401

High-oleic safflower, fatty acids in, 94,
517

Hirschsprung disease, 19

HIV infection. See Human immunodefi-
ciency virus

Holliday-Segar equation, 1049

Home environment
family eating patterns and fast food

consumption in, 376-377
food availability in, 212
food-contact substances in,

1490-1492
food safety in, 1454-1455
parenteral nutrition in, 696
television viewing in, 208, 213,

377-380
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Homeostasis, 541-543
energy, 929-932
Hormones
effects of soy protein formulas on,
97-98
endocrine disrupting plasticizers
and, 1489-1490
in human milk, 1010
phytoestrogens in soy formula, 97
used in animal production, 1406
Hospitalization for obesity treatment,
959
Human immunodeficiency virus
infection
bone mineralization in, 1025
as contraindication to breastfeed-
ing, 58
dyslipidemia with, 1024-1025
energy balance with, 1022
growth and body composition with,
1022
humanitarian crises and, 287
insulin resistance and type 2
diabetes mellitus with, 1025
low selenium levels and, 609
malnutrition and wasting with,
1021-1022
nutritional assessment and interven-
tions for, 1025-1031
nutrition in HAART era with, 1023
obesity and cardiometabolic
disease with, 1024
psychosocial factors in, 1023-1024
research on, 1020-1021
water-soluble vitamin deficiency
with, 655, 664
Humanitarian crises, nutrition in,
286-288
Human milk. See also Breastfeeding
AAP recommendations on, 45
bioactive factors in, 48-53
calcium and phosphorus in, 547
carbohydrates in, 1505
casein in, 31, 48, 1505
complementary foods with, 55-58
composition of, 23, 30-33, 48-53,
51
representative values for,
1505-1508
copper in, 604
cystic fibrosis and, 1287-1288
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donor, 63-64, 144-146
enzymes in, 51
exosomes, 52
expressing and storing, 67-68,
143-144
fat content of, 23, 511, 1506
fat-soluble vitamins in, 1507
fatty acids in, 516-517
frozen, 144
growth factors in, 51, 52
immune system and, 1009-1011
influence of maternal status and
diet on, 1509-1515
insufficient production and/or
transfer of, 62-63
jodine in, 612
lactose in, 492
macromolecules in, 28
major minerals in, 1507
manganese in, 606
milk glycans in, 52-53
necrotizing enterocolitis and, 143
nutrition advantages of, 53
oligosaccharides in, 484
for preterm infants, 142-146
fortified, 142-143, 150-151,
1526-1529
protein in, 1505
selenium in, 610
supplementation of, 63-64, 152
trace minerals in, 1508
vitamin C content of, 137
water-soluble vitamins in, 1507
Human Milk Banking Association of
North America, 63-64, 144-145
Human milk oligosaccharides, 30
Human studies, 1386
Human T-cell lymphotropic virus, as
contraindication to breastfeeding,
58
Hydrodensitometry, 751, 935
Hypercalciuria, 1127
Crohn disease and, 1175
Hypercholesterolemia, 1134
Hyperglycemia, 1136
Hyperinsulinism, 896-897
Hyperlipidemia, 911
screening for, 918
treatment of, 918-922
Hypermetabolism, 472
enteral feeding for, 708-709



Hypermetabolism with trauma, 443
Hypernatremia and oral rehydration
solutions, 824
Hyperoxaluria, 1127, 1129
Hypersensitivity (allergy), food,
981-997
clinical disorders in, 984-987
mixed IgE-/non-IgE-associated,
986-987
non-lgE-mediated, 987
common foods in, 982-983
diagnosis of, 988-991
gluten-free diet for, 398
infant formula and, 101-102
ingredient labeling and, 1415-1416
introduction to, 981-982
LC-PUFAs effects on, 525-527
medical management of, 993-994
natural resolution of, 994
pathophysiology of, 982
peanut, 174
prevalence of, 984
prevention of, 994-997
school food service and, 264-266
treatment of, 991-993
Hypertension, 1129-1131
obesity and, 946
Hyperhomocysteinemia, 665
Hypoallergenic formulas, 101-102
Hypoglycemia, 887-905
clinical manifestations of, 889-890
diabetes mellitus and, 866-867
differential diagnosis of, 896-900
etiology of, 890-892
evaluation of, 893-896
introduction and definition of,
887-889
laboratory investigation of, 895-896
treatment of, 901-905
Hypolactasia, 25
Hyponatremia, 122
Hypoprothrombinemia, 649
Hypothalamus and energy homeosta-
sis, 929-932
|
lleocecal valve, 1255
lliness. See also Acute illnesses;
Chronic disease; Critically ill
children
feeding during, 205-206
foodborne
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clinical manifestations of, 1442
epidemiology of, 1435-1441
food safety and, 1452-1457
introduction to, 1435
laboratory testing of, 1442-1445,
1450
management of, 1445-1447
surveillance for, 1447-1451
human immunodeficiency virus
infection (See Human immuno-
deficiency virus infection)
vitamin K and risk of cancer, 650
Imaging technologies, 802-803,
1163-1164
developmental disabilities and, 1051
nutritional status assessment using,
753
Imerslund-Grasbeck syndrome, 666
Immunity, 1003-1031
auto-, 1011
copper deficiency and, 603
developmental immunodeficiency,
1015-1020
foodborne illnesses and, 1447
gut microbiome and
microbiota, 1011-1012
prebiotics, 1014-1015
probiotics, 1012-1014
HIV and (See Human immunodefi-
ciency virus infection)
human milk and, 52-53
immunonutrition for, 1070-1071
insufficient protein intake and,
472-473
interactions with
fat-soluble vitamins, 1004-1005
long-chain polyunsaturated fatty
acids, 1009
micronutrients, 1003-1004
trace elements, 1006-1008
water-soluble vitamins,
1005-1006
introduction to role of nutrition in,
1003
liver disease and, 1202
neonatal intestine function in, 18
Immunoglobulin(s)
A
developmental immunodefi-
ciency and, 1016
in human milk, 31, 49
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Immunoglobulin(s), continued
E, in food sensitivities, 982,
984-987
G, through placental transfer, 49
M, in developmental immunodefi-
ciency, 1016
Immunonutrition, 1070-1071
Inborn errors of metabolism, 5,
829-847
definition of, 829
emergency therapy for suspected
or known, 831-833
evaluation for, 831
infant formulas for, 1392
inheritance and, 829
ketogenic diet for, 1305
liver disease and, 1199
medical food modules and modified
low-protein foods for treatment
of, 1606-1609
newborn screening for, 829-83]1,
845-847
nutritional therapy using medical
foods for, 833-835
other nutritional therapies for,
835-841
other therapeutic modalities for,
841-843
resources on, 845-847
water-soluble vitamins and, 655,
669
Indian Health Services, 1349
Indirect calorimetry, 1069
Individualized Family Service Plan,
1356-1357
Individualized Health Care Plan,
student, 265
Individuals with Disabilities Education
Act, 264, 1044, 1356
Industrial chemicals, 1473-1474
effects of exposure to, 1474-1475
persistence in the environment, 1474
reducing exposure to, 1475-1476
Infant cereals, 169-170, 178-179
iron in, 570-571
Infant Formula Act, 1389
Infants. See also Breastfeeding;
Formulas; Neonates; Preterm infants
bile, 22
calcium requirements for, 547-550
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complementary foods for (See
Complementary foods)
energy requirements of, 164-166,
439-441
fat processing in, 21-23
finger foods for, 181
growth charts for (See Growth
charts)
human milk utilization in, 30-33
hypoglycemia in, 901-903
inborn errors of metabolism in (See
Inborn errors of metabolism)
insufficient milk production and
weight of, 62-63
intestinal microbiota, 33-34
iron requirements of, 564-571
iron supplementation for, 49
lactase deficiency in, 492
LC-PUFAs effects on growth of,
527-528
low birth weight
formulas for, 1522-1525
infant formulas for, 1392
low selenium levels in, 609
thrifty phenotype and later
obesity in, 940, 941
magnesium requirements of,
552-553
micronutrient supplementation for,
282-283
neonatal (See Neonates)
nutrient assimilation in, 20-21
nutritional guidelines for cystic
fibrosis in, 1286-1287
Nutrition Facts label for, 1420-1422
oral motor skills in, 172-173
phosphorus requirements of, 552
protein processing in, 27
protein requirements of, 26-27,
462-464
for catch-up growth, 469-470
safe sleep for, 54-55
vegetarian diets for, 307
Infectious colitis and enteritis, diarrhea
with, 807-808
Infectious disease, 1435-1457
altered energy requirements with,
442-443
central line-associated bloodstream,
690, 691-694



foodborne
from organic foods, 390
from toxins in foods, 1481-1485
human immunodeficiency virus (See
Human immunodeficiency virus
infection)
infectious colitis and enteritis,
807-808
protein requirements with, 467-468
vitamin A and, 640
Infectious Diseases Society of America,
1446
Inflammatory bowel disease, 1169-1189
botanicals use for, 411
diarrhea with, 810
fermentable oligosaccharide,
disaccharide, monosaccharide,
and polyol carbohydrates in, 496
gluten-related disorders, 1183-1188
growth failure with, 1170-1171
introduction to, 1169-1170
lactase deficiency and, 494
monitoring of nutritional status
with, 1171-1178
nutrient requirements and deficien-
cies in, N72-1173
energy, 1173
protein, 1173
vitamins, minerals, and trace
elements, 1173-1174
nutritional therapy for, 1178-1181
psychosocial impact of,
1182-1183
Ingredients. See also Additives, food;
Food safety
bioengineered foods, 1401-1404
products of bioengineered
microorganisms reviewed by
the FDA, 1404-1405
chemical information on, 1384-1385
high-intensity sweeteners from the
Stevia plant, 1400-1401
human studies on, 1386
labeling of, 1415-1416
microbiological information on,
1386
newer, for the pediatric population,
1396-1401
nonnutritive sweeteners, 1397-1400
prebiotics, 496, 1397
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in enteral feeding of preterm
infants, 132
in infant formulas, 100,
1394-1396
oligosaccharides as, 484
specific nutrient recommenda-
tions for, 114-115
probiotics, 1397
in infant formulas, 100,
1394-1396
regulation of infant formula,
1388-1396
safety of, 1384-1386, 1406-1408
toxicologic information on, 1385
Injury
acute kidney, 1135-1137
protein requirements with, 467-468
Insoluble fiber, 498-499
Insufficient intake, protein, 472-475
Insufficient milk syndrome, 62-63
Insulin
adipocytes and, 932
resistance in HIV, 1025
therapy in diabetes mellitus, 868,
870
Interleukin-10, in human milk, 51
International newborn size standards
head circumference
boys, 1655
girls, 1652
length
boys, 1654
girls, 1651
weight
boys, 1653
girls, 1650
Intestinal adaptation in short bowel
syndrome, 1252-1253
Intestinal epithelium development,
19-20
Intestinal failure associated liver
disease, 685, 694-695
Intestinal fatty acid binding protein,
5-6
Intestinal stem cells, 20
Intractable epilepsy, 1304-1305
Intrauterine growth curves
birth weight for gestational age
females, 1639
males, 1642
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Intrauterine growth curves, continued
BMI for gestational age
females, 1641
males, 1644
length and head circumference for
gestational age
females, 1640
males, 1643
Intravenous iron therapy, 582, 583
Intravenous lipids in parenteral
nutrition for preterm infants,
124-125
Intravenous multivitamin therapy in
parenteral nutrition, 689
Inulin, 496
lodine
basic science/toxicity, 611
deficiency, 611-612
in enteral feeding of preterm
infants, 136
in parenteral nutrition, 689
requirement, 612
toxicity, 612
vegetarian diets, 307
Iron, 561-584
content in common foods,
1575-1576
deficiency, 561, 584
AAP recommendations for
diagnosis and prevention of,
568-569
inflammatory bowel disease and,
n7z7
periodic limb movement disorder
and, 578
risk factors and presentation of,
566-567
screening for, 578-580
deficiency anemia (See Anemia)
immune system interactions with,
1006-1007
for infants
in enteral feeding of preterm
infants, 133-135
in human milk, 49
in infant cereals, 169-170
in infant formula, 94-95
in parenteral nutrition for
preterm infants, 126
supplementation of, 49
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metabolism of, 561-563
overload, in thalassemia, 1114
recommended dietary allowances
of, 169-170, 563-564
requirements, 563-578
adolescents, 232, 577-578
full-term infants, 564-571
preterm infants, 571-572
school-aged children, 572, 577
toddlers, 572
in sports nutrition, 340-341
therapy, 580-582
alternative and herbal, 581-582
intravenous, 582, 583
oral supplementation, 573-576,
580-581
treatment response, 581
in vegetarian diets, 305-306
Irradiation, food, 1485-1489
Irritable bowel syndrome, 808-809
J
Jaundice and breastfeeding, 65-66
K
Karenia brevis, 1481-1482
Keratomalacia, 640
Keshan disease, 608-609
Ketoacidosis, 396
Ketogenic diet, 397-398, 1301-1317
adjustments for optimal seizure
control, 1315
adverse effects of
bone mineral content, 1310
growth, 1308-1309
lipid profiles, 1309-1310
renal stones, 1309
alternatives to, 1316-1317
calculation of, 1310-1312
concurrent medications and occult
carbohydrates in, 1315
contraindications to, 1307-1308
definition of, 1301
discontinuation of, 1315-1316
efficacy in epilepsy, 1306-1307
experimental uses of, 1305-1306
history of, 1301
inborn metabolic disorders and,
1305
indications for, 1304-1305
initiation protocol in, 1312-1314
maintenance and follow-up in, 1314



mechanisms of action in epilepsy
and, 1303-1304
micronutrient supplementation in,
1312
multidisciplinary team approach to,
1310
physiologic basis of, 1302-1303
Kidneys. See Renal calculi; Renal
disease; Renal failure
Knee height, 746, 747
Kosher foods, 96, 307, 574-575, 581
Kwashiorkor syndrome, 473
niacin and, 659
riboflavin and, 658
L
Labeling, food, 1415-1432
carbohydrate counting and, 861-863
fast food, 374-375, 381
front-of-package nutrition rating
systems and symbols, 1430-1431
infant formula, 90-91
ingredient labeling, 1415-1416
nutrition claims, 1422-1424
gluten-free, 1184-1186, 1425
health claims, 1425-1428
juice, 1424-1425
structure/function, 1428-1429
Nutrition Facts panel, 1416-1422
organic foods, 383
package dating, 1429-1430
regulation of, 1415
value of, 1431-1432
Laboratory testing
chronic diarrheal disease,
801-804
congenital heart disease, 1233
developmental disabilities and, 1051
foodborne illness, 1442-1445
hypoglycemia, 895-896
liver disease, 1201
nutritional status assessment,
758-766
in cancer patients, 1153-1154
Lactalbumin, 31
Lactase deficiency, 492-495
Lactating mothers
breast pumps for, 67-68
calcium requirements of, 551-552
of preterm infants, 143-144
protein requirements of, 466-467

Index 1705

Lactic acid and short bowel syndrome,
1268
LactMed, 58
Lactobacilli, 1395, 1396, 1397
Lactoferrin, 31, 1009-1011
Lacto-ovo-vegetarians, 293, 294
Lactose, 481, 492-495
digestion of, 484
in human milk, 31
in infant formula, 91, 94
intolerance to, 493
calcium intake and, 554
malabsorption of, 25
diarrhea and, 806-807
Lacto-vegetarians, 293, 294
Lamina propria, 20
Laxative abuse, 1084
Lead exposure
through food, 1478-1480
through housewares, 1491
Learning Early About Peanut study, 995
Length. See also Height
anthropometric measurements of,
744-745
estimated from knee height, 746, 747
femur, calcium intake and, 551
Fenton preterm growth chart
boys, 1638
girls, 1637
international newborn size
standards
boys, 1654
girls, 1651
intrauterine growth curves
females, 1640
males, 1643
weight for, 748
WHO growth velocity standards
2-month increments boys birth
to 24 months, 1664
2-month increments girls birth to
24 months, 1662
6-month increments boys birth
to 24 months, 1665
6-month increments girls birth to
24 months, 1663
Length-for-age, birth to 24 months
boys, 1630
girls, 1627
Leptin, 931-932
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Leukocytes, in human milk, 52
Life Sciences Research Organization,
1386
Lifestyle
dyslipidemia and, 912-913
pediatric obesity and, 873
prevention of atherosclerosis and
prudent, 913-917
reduction in low-grade inflamma-
tion and macrophage infiltration
in adipose tissue with changes
in, 933
vegetarianism and, 296-297
Linoleic acid, 513-514, 516
in human milk, 516-517
Lipase inhibitors, 961-962
Lipases
bile salt-stimulated, 31-32, 511-512
in enteral feeding of preterm
infants, 130
in fat digestion, 22
in human milk, 23, 31-32
Lipidomics, 9
Lipids. See Fats
Lipolysis, 512
Lipoproteins, 910-911
Listeria monocytogenes
clinical manifestations of, 1442
as leading cause of foodborne
iliness, 1436
from organic foods, 390
surveillance of, 1447-1448, 1449
Liver, fetal development of, 18
Liver disease, 1199-1219
ascites management in, 1216-1217
cirrhosis due to copper toxicity,
604-605
as complication of parenteral
disease, 694-695
HIV and, 1022-1023
intestinal failure associated, 685,
694-695
introduction to, 1199-1200
malabsorption in
calories and, 1202
essential fatty acids, 1203-1204
fat, 1203
fat-soluble vitamins, 1204-1213
protein, 1203
trace elements, 1214-1216
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vitamin A, 1204-1206
vitamin D, 1204-1205, 1207-1208
vitamin E, 1204-1205, 1208-1210
vitamin K, 1204-1205, 1210-1211
water-soluble vitamins, 1214
nonalcoholic fatty, 948, 1218
nutritional assessment of child with,
1200-1202
parenteral nutrition-associated,
1217-1218, 1263-1265
types of, 1199
Liver failure, 1217
Liver transplantation, 1218-1219
for inborn errors of metabolism, 842
Local school wellness policies,
1362-1363
Long-chain polyunsaturated fatty
acids, 21, 517-519
absorption of, 512-513
cognitive, behavioral, and other
neurodevelopmental outcomes
with, 523-525
effects on postnatal growth,
527-528
effects on pregnancy outcomes and
childhood allergies, 525-527
in enteral feeding of preterm
infants, 130-131
fat absorption and, 22
in human milk, 30
immune system interactions with,
1009
importance in development,
519-520
in infant formulas, 98-99
possible adverse effects of,
529-530
preterm infants and, 522-523
short bowel syndrome and, 1267
supplementation of
infant formula, 530-531
sources for, 530
visual function and intake of,
520-523
Long-chain triglycerides, 23
liver disease and, 1203-1204
Loop diuretics, 1239
Low- and middle-income countries.
See Global nutrition
Low birth weight infants



formulas for, 1522-1525
infant formulas for, 1392
low selenium levels in, 609
thrifty phenotype and later obesity
in, 940, 941
Low-carbohydrate diets, 395-396
diabetes mellitus and, 866
health concerns of, 396-397
medically supervised, for children,
397-398
Low-density lipoproteins, 911, 919,
921-922
Low-fat milk, 181, 198-199
Low-glycemic index treatment,
1316-1317
Low-meat vegetarians, 293
Lung disease and vitamin A, 139-140
Lysozyme, 1010
M
Macrobiotic vegetarians, 293, 294
Macronutrients
calculations for ketogenic diet,
1310-1312
components of parenteral nutrition,
683
deficiencies in adolescents,
230-231
distribution ranges, 441-442
in fast food, 369-374
HIV and, 1029-1031
in human milk, 28
in infant formula, 94
in nutritional therapy for inborn
errors of metabolism, 833-835
Nutrition Facts label, 1418
parenteral nutrition and, 685-688
recommendations for infants,
166-168
requirements
in cystic fibrosis, 1282
for infant formula, 1390-1392
in thalassemia and sickle cell
disease, 1106-1109
school food service and intake of,
258-262
in treating eating disorders, 1097
in various vegetarian diets, 293-294
Magnesium
in basic physiology/homeostasis,
541-543
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bone health in adolescents and,
233-234
dietary sources of, 554-555
regulation of, 543
requirements, 552-553
in sports nutrition, 342-343
Malabsorption. See also Absorption
in celiac disease, 398
in chronic liver disease, 1202-1216
in congenital heart disease,
1225-1226
fats, 19, 799
vitamin D and, 644-645
vitamin K and, 649
folate deficiency and, 664
fruit juice consumption and, 208
gluten-free diet for, 398
lactase, 494-495
lactose, 25, 806-807
postgastroenteritis diarrhea with,
809
water-soluble vitamins and, 655,
666
Malaria, zinc and, 598
Malignancy. See Cancer
Malnutrition, 781-792. See also
Undernutrition
in cancer patients, 1151-1152
in critically ill children, 1065-1066
in cystic fibrosis, 1278-1279
cystic fibrosis and interventions for,
1291-1293
definition and epidemiology of,
781-787
development disorders and, 19
diarrhea with, 809-811
etiology of, 787-789
evaluation of, 790-791
in HIV, 1021-1022
in humanitarian crises, 286-288
insufficient protein intake and, 473
management of moderate acute,
277
outcomes of
long-term, 789-790
short-term, 790
prevalence of, 787
role in dental development and
disease and, 1327-1329
severe acute
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Malnutrition, continued
general consideration in,
278-279
major multiorgan changes in,
280
nutritional management of
complicated, 279-280
pathophysiological consider-
ations in, 281
treatment of, 791-792
Maltodextrins, 481, 484
Maltose, 481
Manganese
assessment of status of, 606
basic science/background, 605
deficiency in liver disease, 1216
dietary sources/bioavailability, 606
in enteral feeding of preterm
infants, 136
in parenteral nutrition, 688
for preterm infants, 125
requirements, 606
toxicity, 606-607
Mastitis, 65
Maternal and Child Health Library,
Georgetown University, 1351
Maternal and Child Health Services,
1043, 1372-1374
Maternity Practices in Infant Nutrition
and Care survey, 46
Measles, 442
vitamin A and, 640
Meat
diets excluding (See Vegan diets;
Vegetarian diets)
introduction of, 178
iron from, 170
Mechanical complications in parenteral
nutrition, 694
Medicaid, 1349
Medical food modules, 1606-1609
Medical foods for inborn errors of
metabolism, 832-835, 836-837
Medical Genetics in Pediatric Practice,
830
Medication exposure through breast-
feeding, 58-59
Medium-chain triglycerides, 23, 512
in enteral feeding of preterm
infants, 130-131
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oil, in dietary therapy, 1316
short bowel syndrome and,
1257-1258
Megaloblastic anemia and folate, 666
Menarche, 229
Menkes disease, 602
Mercury, 1476-1478
Mesoderm, 17
Metabolic bone disease and parenteral
nutrition, 696
Metabolic complications in parenteral
nutrition, 694
Metabolic disorders, inherited,
1057-1058
Metabolic equivalents, 434-437
Metabolic syndrome
obesity and, 949-950
vegetarian diet in management of,
310
Metabolism
in critically ill children
carbohydrate and lipid,
1067-1068
of protein, 1066-1067
exercise, 324, 325
fats, 511-513
glucose, 489-491
inborn errors of (See Inborn errors
of metabolism)
iron, 561-563
Metabolomics, 9
Metal compounds
arsenic, 613, 1465, 1480-1481
lead, 1478-1480
mercury, 1476-1478
Metformin, 962
Methadone, 59
Methylenetetrahydrofolate reductase
deficiency, 664
Microbiological information on
ingredients, 1386
Microbiome
environmental enteric dysfunction
and, 285-286
immune system and, 1011-1012
infant intestinal, 33-34
irradiation of food against,
1485-1489
obesity and, 932-933
Microbiomics, 10



Micronutrients, 29
congenital heart disease and,
1238-1239
deficiencies
in adolescents, 230-231
dental and oral manifestations of,
1329-1333
in inborn errors of metabolism,
841
in low- and middle-income
countries, 282-285
in thalassemia and sickle cell
disease, 1109-1114
diabetes mellitus and, 858-859
effects of irradiation on, 1488
in fast food, 369-374
HIV and, 1029-1031
immune system interactions with,
1003-1004
in infant formula, 94
in ketogenic diet, 1312
in nutritional therapy for inborn
errors of metabolism, 833-835
Nutrition Facts label, 1418
in parenteral nutrition, 683-684,
688-689
recommended dietary allowances
of, 168
requirements
in critically ill children,
1069-1070
developmental disabilities and,
1049
for infant formula, 1390-1392
in sports nutrition, 340-344
in treating eating disorders,
1097-1098
Microwaves, 1492
Mid-arm circumference, 749-750
Mid upper arm circumference for age,
1672-1673
Milk. See Cow milk; Human milk
Milk fat globular membranes, 52,
1392-1394
Minerals. See also Trace elements
absorption of, 29
congenital heart disease and,
1238-1239
deficiencies
in neonates, 29
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in thalassemia and sickle cell
disease, 1113-1114
end-stage renal disease requiring
dialysis and, 1143, 1144
in enteral feeding of preterm
infants, 132-136
in human milk, 1507
immune system interactions with,
1006-1008
introduction to, 591
liver disease and, 1214-1216
in parenteral nutrition, 688
for preterm infants, 125-126
recommended dietary allowances
of, 170-171
signs and symptoms of deficiencies
or excesses in, 726
supplementation
in cystic fibrosis, 1283-1284
in therapeutic diet for severe
acute malnutrition, 281
in vegetarian diets, 305-307
Moderate acute malnutrition, manage-
ment of, 277
Modified Atkins diet, 1317
Modified food starches, 497
Modified low-protein foods for
treatment of inborn errors of
metabolism, 1606-1609
Molybdenum, 613
in enteral feeding of preterm
infants, 136
Monitoring. See Nutritional status
assessment
Monosaccharides, absorption of,
487-489
Motility network, 17-18
Mucilages, 497-498
Mucositis, 1162-1163
Multimicronutrient powders, 282
Multivitamins, in parenteral nutrition
for preterm infants, 126
Muscle glycogen, 326
Muscle protein synthesis, 337-338
Muscular dystrophy, 1057
Mushrooms, toxic, 1482, 1484
MyPlate. See also ChooseMyPlate, 3,
1541
MyPyramid. See also ChooseMyPlate,
3,1541

Index



1710 Index

N
National Academy of Medicine,
248-249
National Center for Complementary
and Integrative Health, 413
National Cholesterol Education
Program, 857
National Health and Nutrition
Examination Survey, 165, 231, 261
on calcium intake, 549
on fast food, 368
on iron deficiency anemia, 561
on pediatric obesity, 936-937
on pesticide levels in children, 1472
National Heart Lung and Blood
Institute, 909
National Institute of Food and
Agriculture, 1357
National Marine Fisheries Service,
1466
National Outbreak Reporting System,
1436
National School Lunch Program,
246-247,1044, 1048, 1349, 1358,
1360-1362
Natural Medicines Comprehensive
Database, 413
Nausea
chemotherapy-induced, 1163
lactose intolerance and, 493
oral iron failure and, 581
pre-exercise feedings and, 327
Necrotizing enterocolitis, 143, 145-146,
149-150
in congenital heart disease, 1230,
1236
Neonatal abstinence syndrome, 59
Neonates. See also Infants
bone mineral content in, 29
carbohydrate assimilation in, 25
comparison of Olsen intrauterine
and postnatal median growth
curves, 1647
fat assimilation in, 23
gastrointestinal function in (See
Gastrointestinal function,
development of)
gut development in, 20-21, 33-34
hypoglycemia in, 890-891, 893-894,
896-897
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inborn errors of metabolism in, 5,
829-847
definition of, 829
emergency therapy for sus-
pected or known, 831-833
evaluation for, 831
infant formulas for, 1392
inheritance and, 829
ketogenic diet for, 1305
medical food modules and
modified low-protein foods
for treatment of, 1606-1609
newborn screening for, 829-831,
845-847
nutritional therapy using medical
foods for, 833-835
other nutritional therapies for,
835-841
other therapeutic modalities for,
841-843
resources on, 845-847
water-soluble vitamins and, 655,
669
international newborn size
standards
head circumference: boys, 1655
head circumference: girls, 1652
length: boys, 1654
length: girls, 1651
weight: girls, 1650
mean BMI per day by 3rd, 50th, and
97th percentiles, girls, 1648
protein assimilation in, 28-29
screening for inborn errors of
metabolism in, 829-831
starch digestion in, 25
transient neonatal hypomagnese-
mia in, 543
vitamin K administration to,
649-650
Neoplasms. See Cancer
Nephrolithiasis, 1125, 1127-1129
Nephrotic syndrome, 1131-1134
Nerve growth factor, in human milk, 51
Neurologic disease or impairment
copper hyperaccumulation and, 605
enteral feeding for, 709
industrial chemicals exposure and,
1474-1475
iron deficiency and, 563



LC-PUFA intake and, 523-525
manganese toxicity, 607
niacin deficiency and, 659
obesity and, 946-947
pesticide exposure and, 1472
Neutron activation, 752-753
Neutropenic enterocolitis, 1161-1162
Newborns. See Neonates
New vegetarians, 293-294
Niacin. See Vitamin Bz (niacin)
Niche succession, 19
Nickel, 613
Nicotinamide adenine dinucleotide,
656
Nitrate content of organic versus
conventional foods, 386-387
Nitrogen in human milk, 1505
Nonalcoholic fatty liver disease, 948,
1218
Nonalcoholic steatohepatitis, 948
Non-celiac gluten sensitivity, 398-399,
1183-1184. See also Celiac disease
Nonnutritive sweeteners, 1397-1400
diabetes mellitus and, 859-861
Nonstarch polysaccharides, 497-498
Nonstick cookware, 1491-1493
Norovirus Sentinel Testing and
Tracking, 1448
Nucleotides
in human milk, 28
immune system interactions with,
1008
Nutrient-drug interactions, 1549-1550
by class, 1551-1558
grapefruit-drug interactions,
1559-1561
Nutrigenetics, 5-6
epigenomics, 7-9
transcriptomics, 7
Nutrigenomics, 6-10
microbiomics, 10
nutrimetabolomics, 9
Nutrimetabolimics, 9
Nutritarians, 293
Nutritional status assessment, 723-766.
See also Screening
anthropometric measurements in,
744-750
assessment of dietary intake in,
723-724

Index 171

body composition measurement in,
750
clinical assessment tools,

753-758

research techniques, 751-753

cancer, 1152-1155

celiac disease, 1187

clinical, 724

congenital heart disease, 1232-1233,
1242

cystic fibrosis, 1284-1286

developmental disabilities,
1043-1050

eating disorders and, 1088-1090

growth, 724

of growth with feeding of comple-
mentary food(s), 182

infants and toddlers, 740-741

inflammatory bowel disease,
171-1178

introduction to, 723

liver disease, 1200-1202

malnutrition/undernutrition,
790-791

parenteral nutrition and,
691-696

protein, 470-472

renal disease, 1124

short bowel syndrome, 1255-1256

signs and symptoms
mineral deficiency or excess, 726
vitamin deficiency or excess, 725

Nutrition and Physical Activity
Program to Prevent Obesity and
Other Chronic Diseases, 1372
Nutrition-assistance programs, 1358

Child and Adult Care Food Program,
1349, 1363-1364

food distribution programs, 252,
1349, 1360, 1370-1371

Fresh Fruit and Vegetable Program,
1349, 1360-1362, 1365

National School Lunch Program,
246-247,1349, 1358, 1360-1362

other federal agencies providing,
1372-1374

School Breakfast Program, 246,
1349, 1360-1362

Special Milk Program, 1349,
1360-1362

Index
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Nutrition-assistance programs,
continued
Special Supplemental Nutrition
Program for Women, Infants, and
Children, 47, 85, 177, 245-246,
1349, 1368-1370
Summer Food Service Program,
253,1349, 1364-1365
Supplemental Nutrition Assistance
Program, 245-246, 252, 1349,
1358, 1359
where to find, 1371-1372
Nutrition claims, on Nutrition Facts
panel, 1422-1424
gluten-free, 1425
health claims, 1425-1428
juice, 1424-1425
structure/function, 1428-1429
Nutrition Facts panel, 1416-1420
for infants younger than 12 months
and children 1-3 years, 1420-1422
Nutrition Labeling and Education Act,
1415
o
Obesity, 927-965. See also Weight
adipose tissue in, 927-928
in adolescents, 238, 239
assessment of, 935-936
bariatric surgery for, 172, 932,
962-964
vitamin K deficiency after, 649
water-soluble vitamin deficiency
with, 655
childhood, 206-208
comorbidities of, 945-950
cystic fibrosis and, 1291
dental caries and, 1337-1338
energy balance in, 928-929
epidemiology of pediatric, 936-937
fast food consumption and, 375-376
food insecurity and, 1347
genetic factors in, 934-935
HIV and, 1024
hypothalamus and energy homeo-
stasis in, 929-932
infant weight gain relationship to
later, 941-942
influence of the life cycle on
pediatric, 937-945
microbiome and, 932-933
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nonalcoholic fatty liver disease and,
1218
Nutrition and Physical Activity
Program to Prevent Obesity and
Other Chronic Diseases, 1372
parental, 943
pathophysiology of, 928-933
prenatal overnutrition and, 940
prevalence of, 937, 938, 939
prevention of, 950-957
5-2-1-O0 mnemonic for, 956
community factors in, 956-957
rates of pediatric, 927
resources on, 964-965
role of adipokines and inflammation
in, 933
role of fiber in reducing risk of, 501
sugar-sweetened beverages and,
177, 210-211
supplements for, 198
television viewing and, 213, 943,
953, 961
thrifty phenotype hypothesis of,
940, 941
timing of complementary feeding
and, 174
treatment of
comprehensive multidisciplinary
intervention in, 958-959
specific strategies in, 959-964
structure weight management in,
958
tertiary care interventions in, 959
vegetarian diets and, 310-311
water-soluble vitamin deficiency
and, 656
Obstructive sleep apnea, 947-948
Oley Foundation, 1056
Oligopeptides, 27, 450
Oligosaccharides, 481, 484
in enteral feeding of preterm
infants, 132
in human milk, 31
processing of, 23
Olsen intrauterine growth curves, 114,
739, 1647
Omega-3 fatty acids
diabetes mellitus and, 858
inflammatory bowel disease and,
182



metabolism of, 513-514
in organic foods, 386
in vegetarian diets, 303
Omega-6 fatty acids, metabolism of,
513-514
Omegaven, 687, 1265
Open dates, package dating,
1429-1430
Opioids, 59
Oppositional defiant disorder, 1024
Oral allergy syndrome, 985
Oral electrolyte solutions, 205-206,
283-284
for severe acute malnutrition, 281
Oral health, 1327-1338
dental caries
breastfeeding and, 1335-1336
dental erosion with, 1337
fluoride and, 1336
infant formula and, 95
obesity and, 1337-1338
severe early childhood, due to
micronutrient deficiency,
1329-1333
sugar intake and, 1333-1335
developmental disabilities and,
1049-1050
importance of nutrition in, 1327
influence of protein-energy malnu-
trition on, 1327-1329
manifestations of micronutrient
deficiency in, 1329-1333
celiac disease and, 1331
in children fed exclusively via
gastrostomy tube, 1332
in children with end-stage renal
disease, 1333
nutritional influences on dental
caries in
breastfeeding, 1335-1336
dental erosion, 1337
fluoride, 1336
obesity, 1337-1338
sugar intake, 1333-1335
Oral iron therapy, 573-576, 580-581
Oral motor skills, 172-173
pediatric feeding disorder and, 776
Oral rehydration solutions, 820-823
common concerns about,
823-825
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physiologic principles in use of,
815-818
search for more effective, 818-820
Oral supplements, enteral formulas as,
712-713
Organic foods
AAP recommendations on, 390-391
consumer confusion over labeling
of, 383
consumer preferences for, 385
definition of, 382-383
nitrate content of, 386-387
nutrients and health benefits of,
385-386
pesticides in, 387-390
purchasing trends for, 383-385
Organochlorines, 1473
Organophosphates, 1470
Organ transplantation for inborn errors
of metabolism, 842
Orofacial cleft, 1058
Osmotic diarrhea, 798
Osteopenia, 547, 1175
Osteoporosis, gluten-free diet and, 398
Ovo-vegetarians, 293, 294
P
P450 enzyme, 1549
Packaging, food, 1381
dating on, 1429-1430
Pack date, 1430
Pain, fermentable oligosaccharide,
disaccharide, monosaccharide, and
polyol carbohydrates and, 496
Palatability of irradiated food,
1488-1489
Palmitic acid, 510, 513
Palm olein oil, fatty acids in, 94, 517
Pancreas
contraction of, 20
development of, 17, 18
Pancreatic enzyme replacement
therapy, 1278, 1279-1281, 1289
Pancreatic lipase, 22
Pancreatitis, 1163-1164
Paneth cells, 20
Panhypopituitarism, 897
Pantothenic acid. See Vitamin Bs
(pantothenic acid)
Parasitic diseases, 1446-1447, 1449
Parathyroid hormone, 543

Index



1714 Index

Parent-child relationship and feeding,
203-205
in adolescents, 239
Parenteral nutrition, 681-698
total
in inflammatory bowel disease,
1181-1182
in preterm infants, 122, 125
Parenteral nutrition
access for, 682
in acute kidney injury, 1136-1137
adult and pediatric/infant solutions
in, 686
cancer and, 1161
carnitine in, 689
complexity of, 697-698
complications of
bone disease, 696
infectious, 691-694
liver disease, 694-695
mechanical, 694
metabolic, 694
renal disease, 696
components of, 683-684
congenital heart disease and,
1241-1242
considerations before initiating,
681-682
contraindications to, 681-682
for critically ill children, 1071-1072
cycling, 697
electrolytes and minerals in, 688
energy, protein, and fluid needs
with, 684-685
enteral feeding and, 697
excessive manganese exposure
through, 607-608
heparin in, 690
home, 696
liver disease/cholestasis associated
with, 603
long-term management of, 696-698
macronutrients in
amino acid, 686-687
dextrose, 685
lipid emulsion, 687-688
micronutrients in, 688-689
monitoring of, 691-696
for preterm infants, 115-126
calcium, phosphorus, and trace
minerals in, 125-126
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glucose in, 123-124
intravenous lipids in, 124-125
multivitamins in, 126
protein in, 122-123
transition to enteral nutrition
from, 126-127
short bowel syndrome and,
1256-1257
writing prescriptions for, 682-684,
690-691
Parenteral nutrition-associated liver
disease, 1217-1218, 1263-1265
Partial enteral nutrition, 1178-1179, 1180
Patient and parent education
cystic fibrosis, 1286
dietary counseling for cancer,
1156-1159
on food safety, 1457
on inborn errors of metabolism, 844
on obesity, 953
Patient Protection and Affordable Care
Act, 47
Peanut allergy, 174, 983, 994, 995, 996
Pectin, 497
Pedliatric Environmental Health, 1468,
1473
Pediatric feeding disorder, 775-776
Pediatricians
complementary feeding guidance
by, 180-182
feeding guidance for parents by,
196, 205, 214-215
food insecurity screening tool for,
1348
obesity prevention practices by,
952-953, 956
role in breastfeeding support, 69
role in community nutrition, 1375
role in cystic fibrosis management,
1276-1277
role in prevention and management
of dental caries, 1334-1335
Pediatric intensive care unit. See
Critically ill children
Pellagra, 659-660
Pentoses, 23
Pepsin, 27
Peptides
assimilation in neonates, 28
-based formulas for enteral feeding,
71-712



gut, 932
in human milk, 28
in protein digestion, 27
Perchlorate, 1474
Percutaneous endoscopic gastrostomy,
1160
Perfluoroalkyl and polyfluoroalkyl
substances, 1491-1492
Performance-enhancing substances,
321-322, 349, 352-360
Periodic limb movement disorder, 578
Peripheral venous access for parenteral
nutrition, 682
Pernicious anemia, 172
Persistent diarrhea. See Chronic
diarrheal disease
Persistent organic pollutants, 1473
Persistent toxic substances, 1473
Personalized nutrition, 10-12
Pesco-vegetarian, 293
Pesticides, 1469-1470
effects of, in children, 1470-1472
in organic foods, 387-390
prevalence of exposures to, from
foods, 1470
reducing exposure to, 1472
Pharmacotherapy. See Drugs
Phenylalanine hydroxylase, 5
Phenylketonuria, 5
cobalamin and, 666
Phospholipids, 21-22, 509, 512, 514
Phosphorus
bone health in adolescents and,
233-234
in chronic kidney disease, 1140
in enteral feeding of preterm
infants, 133
in human milk, 547
in parenteral nutrition for preterm
infants, 125-126
regulation of, 543
requirements, 552
in serum and extracellular
fluid, 541
Phthalates, 1489-1490
Phylloquinone. See Vitamin K
Physical activity. See Exercise; Sports
nutrition
Phytoestrogens, in soy formulas, 97
Pica, 114
Picky eaters, 776
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Plant-based diets. See Vegetarian diets
Plant-based milks, 180-181
Plant foods. See Fruits and
vegetables
Plastic housewares, 1489-1490,
1492-1493
Platelet-activating factor-acetyl
hydrolase, in human milk, 51
Plate waste in school food service,
258-262
Plesiomonas, 808
Plethysmography, air-displacement,
754-755
Pollen-food allergy syndrome, 985
Pollo-vegetarians, 293
Polybrominated biphenyls, 1473
Polybrominated diphenyl ethers, 1473
Polychlorinated biphenyls, 1473
Polychlorinated dibenzofurans, 1473
Polychlorinated dibenzo-p-dioxins,
1473
Polycystic ovary syndrome, 948
Polyols, 481
Polysaccharides, 481, 484
nonstarch, 497-498
processing of, 23
Polyunsaturated fatty acids
in common foods, 1620-1622
in organic foods, 386
Population diet, 917, 921
Portion sizes, 200
in fast food, 369
school food service and, 249-250
Postgastroenteritis diarrhea with
malabsorption, 809
Postnatal median growth curves
comparison of Olsen intrauterine
and, 1647
mean BMI per day by 3rd, 50th, and
97th percentiles
boys, 1649
girls, 1648
Potassium
in enteral feeding of preterm
infants, 132-133
total body, 751-752
Poverty. See Socioeconomic status/
poverty
Prader-Willi syndrome, 1058
altered energy requirements with,
444
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Preadolescents, calcium requirements
of, 550-551
Prebiotics, 496, 1397
in enteral feeding of preterm
infants, 132
immune system interactions with,
1014-1015
in infant formulas, 100, 1394-1396
oligosaccharides as, 484
specific nutrient recommendations
for, 114-115
Prediabetes, therapy for, 871-873
Pregnancy
breastfeeding support starting
during, 59-60
childhood obesity and undernutri-
tion during, 938-940
cobalamin deficiency in, 666
folate deficiency in, 663
LC-PUFAs effects on, 525-527
nutritional concerns during, in
adolescents, 234-235, 551-552
protein requirements during,
466-467
safety of botanicals use during, 412
Prelipoproteins, 911
Prenatal overnutrition and obesity, 940
Prenatal undernutrition and obesity,
938-940
Preparation, infant formula, 85-89
Preschool-age children. See also
Children
anticipatory guidance related to
food and eating by, 196
ChooseMyPlate for, 1542-1543
eating patterns in, 195-196
energy requirements of, 441
growth charts for (See Growth
charts)
motor skills and development in,
193-194
Nutrition Facts label for, 1420-1422
obesity in, 942-943
school food service standards for,
254-256
Prescriptions, parenteral nutrition,
682-684, 690-691
Preservatives, antimicrobial, 1485
Preterm infants, 113-153. See also
Infants; Neonates
anemia in, 571
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anthropometric measurements of,
727, 738-740
breastfeeding of, 68-69
calcium requirements for, 546-547,
548, 644
commercial formulas for, 127-142,
146-147
copper deficiency in, 602-603
developmental immunodeficiency
in, 1015-1020
enteral feedings, 126-142, 703-704
AAP recommendations on, 134
carbohydrates in, 132
energy and water requirements
in, 128-129
fat in, 130-131
fat-soluble vitamins in, 139-142
methods of, 147-150
minerals in, 132-136
oligosaccharides in, 132
protein in, 129-130
trace minerals in, 135-136
transition from parenteral to,
126-127
water-soluble vitamins in,
136-139
feeding after discharge, 150-153
Fenton preterm growth charts, 114,
738-739
boys, 1638
girls, 1637
growth charts for, in the NICU
female, 1645
male, 1646
growth of, 113-114, 148
human milk for, 142-146
donor, 144-146
facilitating lactation and human
milk handling for, 143-144
fortified, 142-143
human milk fortifiers for, 1526-1529
infant formulas for, 127-142, 146-147,
150-151, 1379-1380, 1522-1525,
1522-1529
iron requirements of, 571-572
long-chain polyunsaturated fatty
acids insufficiency in, 522-523
necrotizing enterocolitis in, 143,
145-146, 149-150
pancreatic lipase secretion in, 32
parenteral nutrition, 115-126



calcium, phosphorus, and trace
minerals in, 125-126
glucose in, 123-124
intravenous lipids in, 124-125
multivitamins in, 126
protein in, 122-123
transition to enteral nutrition
from, 126-127

protein requirements of, 462

selenium requirements in, 609

soy formula and, 97

vitamin D requirements for, 644

Probiotics, 1397

immune system interactions with,
1012-1014

in infant formulas, 100, 1394-1396

in oral rehydration solutions,
819-820

Protein, 449-475

absorption of, 28
in liver disease, 1203

assessment of protein nutritional
status, 470-472

assimilation of, in neonates, 28-29

content of, in common foods and
supplements, 339

dental development and disease
and, 1327-1329

diabetes mellitus and, 857

digestion of, 27-28

effects of insufficient and excessive
intake of, 472-475

in enteral feeding of preterm
infants, 129-130

food sensitivities to plant, 983

in human milk, 30-31, 1505

in infant formula, 91

intake in vegetarian diets, 302

introduction to, 449-453

metabolism of
in acute kidney injury, 1136
in critically ill children, 1066-1067

methods for determining require-
ments for, 455-457

parenteral nutrition and, 684-685

in parenteral nutrition for preterm
infants, 122-123

processing of, 25-29

quality of, 458-461

recommended dietary allowances
of, 166-167, 453-455, 685
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requirements, 461-465
adolescents, 232, 465
children, 464-465
in chronic kidney disease, 1139
in congenital heart disease,

1236-1238
developmental disabilities and,
1049
factors affecting, 465-470
infants, 26-27, 462-464
inflammatory bowel disease, 1173
in sports nutrition, 336-339
Protein digestibility corrected amino
acid score, 461
Pseudotumor cerebri, 946-947
Psychopharmacology for eating
disorders, 1092
Psychotherapy for eating disorders,
1090-1092
Puberty, 227-229
cystic fibrosis and delayed, 1291
Public health. See Community nutrition
Pudding vegetarians, 293
Pull or “sell by” date, 1430
Pulsed-field gel electrophoresis,
1447-1448
PulseNet USA, 1447-1448
Pyrethroids, 1470
Pyridoxine. See Vitamin Bg

(pyridoxine)

Pyruvate dehydrogenase complex

deficiency, 1305

R

Raw food eaters, 293, 294
Ready-to-use supplementary foods, 277
Recommended Dietary Allowances, 26

for adolescents, 229-230, 241

calcium, 341-342, 544

carbohydrate, 168

chronic liver disease and, 1202

fat, 167-168

fiber, 501-502

inflammatory bowel disease and,
172-1173

iron, 169-170, 564, 565

micronutrient requirements, 168

protein, 166-167, 453-455, 685

for vegetarian diets, 301

vitamin A, 639-640, 641

vitamin D, 95, 171, 344

zinc, 170-171, 600
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Red blood cells
folate in, 664
niacin in, 660
riboflavin in, 658
Refeeding syndrome, 281
in developmental disabilities, 1055
in eating disorders, 1096-1097
Registered dietitians, 360-361, 1351,
1357-1358
Regulation, 1379-1408
of functional foods and provisions
for claims, 1387
of infant formula, 1388
ingredients, including new
ingredients, 1388-1396
of ingredients and contaminants
added to food, 1466-1468
introduction to, 1379-1386
Religious beliefs and vegetarian diets,
294
Renal calculi, 1129
effect of ketogenic diet on, 1309
parenteral nutrition and, 696
Renal disease, 1123-1145
acute kidney injury, 1135-1137
chronic kidney disease, 696,
138-1141
acidosis in, 1139
bone mineral status in, 1139-1140
enteral nutrition and fluid
provision for, 1125
protein energy and calories
needs in, 1139
sodium supplementation in,
1140-1141
end-stage renal disease requiring
dialysis, 1141-1143, 1144
introduction to, 1123-1124

nutritional assessment and needs in,

124, 1126

nutritional considerations, 1125-1135
glomerulonephritis, 1134-1135
hypertension, 1129-1131
nephrolithiasis, 1125, 1127-1129
nephrotic syndrome, 1131-1134

nutritional therapy
acute kidney injury, 1135-1137
advanced chronic kidney

disease, 1138-1141
renal transplant and, 1143-1145
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Renal failure
enteral feeding for, 708
oral manifestations in, 1333
Responsive feeding, 182
Restaurants, fast-food. See Fast food
Resting energy expenditure, 1065,
1069, 1224-1225
Retinol. See Vitamin A
Retinol-binding protein, 640
Rett syndrome, 1058
Riboflavin. See Vitamin B, (riboflavin)
Rice starch, 96
Robert Wood Johnson Foundation, 57,
66
Roughage. See Fiber
S
Saccharomyces boulardii, 1395
Safety
food (See Food safety)
in introducing complementary
foods, 411-412
sleep, 53-55
Safflower oil, fatty acids in, 94, 517
Salmonella, 1435
clinical manifestations of, 1442
diarrhea due to, 807-808
from infant formula, 1389
as leading cause of foodborne
iliness, 1436
from organic foods, 390
surveillance of, 1447-1448, 1449
Salt, table, iodine in, 611-612. See also
Sodium
Saturated fats in common foods,
1620-1622
School-aged children. See also
Children
cystic fibrosis in, 1290
development and eating habits in,
194
eating patterns in, 195-196
iron requirements of, 572, 577
obesity in, 943-944
School Breakfast Program, 246, 1349,
1360-1362
School food service, 245-266
behavioral economics and, 262-263
complexity of, 256-258
early models of, 246-247
food allergies and, 264-266



food safety in, 263
Healthy, Hunger-Free Kids Act of
2010 (HHFKA), 247-248,
1360-1361
introduction to, 245
local school wellness policies and,
1362-1363
nutritional effectiveness of, 253-254
nutrition-assistance programs, 1358
Fresh Fruit and Vegetable
Program, 1349, 1360-1362
National School Lunch Program,
246-247,1349, 1358,
1360-1362
School Breakfast Program, 246,
1349, 1360-1362
Special Milk Program, 1349,
1360-1362
Summer Food Service Program,
253
nutrition standards
basis for new, 250-251
for food sold in, 248-250, 379
for nutrient intake and plate
waste, 258-262
for preschool and child care,
254-256
for special dietary needs, 264
plate waste in, 258-262
student participation in, 251-253
US nutrition safety net and,
245-246
School Nutrition Dietary Assessment
Studies, 253-254
School setting, management of
diabetes mellitus in, 873-874
Screening and diagnosis. See also
Nutritional status assessment
chronic diarrheal disease, 798-804
differential diagnosis in, 804-811
food allergy, 988-991
hyperlipidemia, 918
hypoglycemia, 896-900
for inborn errors of metabolism,
829-831, 845-847
Screen time, limits on, 953, 961
for adolescents, 239-240
for young children, 208, 213
Seafood. See Fish and other seafood
Secretagogues, 798
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Secretory diarrhea, 798
Seizures
ketogenic diet for control of, 1315
pyridoxine and, 661-662
Selenium
basic science/background, 608
deficiency, 608-609
in liver disease, 1216
dietary sources/bioavailability,
610-611
in enteral feeding of preterm
infants, 136
immune system interactions with,
1007-1008
in parenteral nutrition for preterm
infants, 126
requirements, 609-610
toxicity, 611
Semi-vegetarians, 293
Sensory enteroendocrine cells, 20
Sensory issues in pediatric feeding
disorders, 776
Serial transverse enteroplasty,
1262-1263
Serving sizes, 1417-1418
Severe acute malnutrition
general considerations in, 278-279
major multiorgan changes in, 280
nutritional management of compli-
cated, 279-280
pathophysiological considerations
in, 281
Severe early childhood caries,
1329-1333
Sexual maturity, 227-229
Shigella, 1442,1447-1448, 1449
Short bowel syndrome, 1251-1268
background on, 1251-1252
complications of, 1263-1268
diarrhea with, 810
enteral feeding for, 706-707
intestinal adaptation in, 1252-1253
intestinal physiology in, 1253-1255
medical therapies for, 1260-1263
nutritional assessment in,
1255-1256
nutritional management of
enteral feeding in, 1257-1258, 1261
how to feed in, 1258-1260
parenteral nutrition in, 1256-1257
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Short-chain fatty acids, 25
in infant formula, 91
Short gut syndrome, 602-603
Shunting, extracardiac, 1229-1230
Sickle cell disease, 1105-1116
introduction to, 1105-1106

macronutrient intake, requirements,

and energy expenditure in,
1106-1109
nutritional guidelines for, 1115-1116
specific micronutrient deficiencies
in, 109-1114
unique nutritional situations with,
1114-1115
Silicon, 613
Single-ingredient new foods, introduc-
tion of, 180
Sippy cups, 172, 190
Skinfold thickness measurements,
753-754
Sleep, safe, 54-55
Slipped capital femoral epiphysis, 947
Small intestine
amino acids transport from, 450
digestion of disaccharides and
starches in, 484
epithelium of, development of,
19-20
fermentable oligosaccharide,
disaccharide, monosaccharide,
and polyol carbohydrates in,
495-496
nutrient assimilation in, 20-21
zinc absorption in, 596
Smart Snacks, 249, 1362
Smoflipid, 687
Snacking
by adolescents, 239
school food service and, 249,
1362
by young children, 211-212
Social Security Act of 1935, 1350
Society of Critical Care Medicine, 443
Socioeconomic status/poverty
fast food consumption and,
378-379
food insecurity and (See Food
insecurity)
insufficient protein intake and,
473-474
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school food service for students in,
251-253
supplements for persons in, 198
Sodium
content in common foods, 1617
diabetes mellitus and, 859
in enteral feeding of preterm
infants, 132-133
exercise and loss of, 334-335
nephrolithiasis and restriction of,
127
in parenteral nutrition for preterm
infants, 122
supplementation, in chronic kidney
disease, 1140-1141
Sodium-glucose cotransporters, 24
Soluble fiber, 498-499
Soy foods, 302
Soy formula, 96-98
aluminum in, 613
manganese in, 606, 607
phytoestrogens in, 97
selenium in, 610-611
sucrose and corn syrup in, 497
Soy oil, fatty acids in, 94, 517
Special dietary therapy
AAP recommendations on reim-
bursement for foods used in, 843
for congenital heart disease,
1233-1234
enteral feedings (See Enteral
feeding)
for food allergies, 991-993
parenteral nutrition (See Parenteral
nutrition)
Special dietary therapy, for weight loss,
960-961
Special Milk Program, 1349, 1360-1362
Special populations
altered energy requirements of,
442-444
end-stage renal disease requiring
dialysis, 1141-1143, 1144
enteral products for, 1580-1605
food safety for, 1455-1456
HIV-positive patients (See Human
immunodeficiency virus
infection)
Ketogenic diet for (See Ketogenic
diet)



Kosher and Halal foods for, 96, 307,
574-575, 581
nutrition services for (See
Community nutrition)
school food service for, 264
transplant recipients, 842, 1143-1145,
1218-1219
vegetarian diets for, 307-310
Special Supplemental Nutrition
Program for Women, Infants, and
Children (WIC) program, 47, 85, 177,
245-246,1043, 1048, 1349,
1368-1370
Specific carbohydrate diet, 1179,
180-1181
Spina bifida, 1059
Sports and energy drinks, 210, 330
caffeine content of, 336
calories and electrolytes in, 1564
Sports nutrition, 321-361. See also
Exercise
athlete development and, 321-323
bars for, 1612-1616
body weight and body composition
in young athletes and, 344-348
carbohydrates in, 324
after exercise, 331
before exercise, 326-329
during exercise, 329-331
exercise metabolism and, 324
fluid intake, 332
after exercise, 336
before exercise, 332
during exercise, 332-335
fuels for activity in, 324-344
further assistance with, 360-361
Internet resources on, 360
introduction to, 321
micronutrients in, 340-344
performance-enhancing substances
and, 321-322, 349, 352-360
principles of weight gain in, 345-347
principles of weight loss in, 348,
349
protein in, 336-339
training principles and, 323-324
vegetarian athletes and, 348-349,
350-351
vegetarian diets in, 309-310
Sports/nutrition bars, 1612-1616
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Sproutarians, 293
Staphylococcus aureus, 1442
Starches, 484, 496-497
digestion of, 25, 486-487
in stool testing, 495
Stature-for-age, 2 to 20 years. See also
Height
boys, 1635
girls, 1633
Steatorrhea, 1203, 1225-1226
STEC infections, 1447-1448, 1449
Stem cells
in human milk, 20
intestinal, 20
Stevia plan, 1400-1401
Stochastic Human Exposure and Dose
Simulation (SHEDS) dietary
exposure model, 1475
Stomach, malformations of, 18
Stool sample evaluation, 799-801
Storage
human milk, 67-68, 143-144
infant formula, 85-89
Structured weight management, 958
Substances generally recognized as
safe. See Additives, food
Sucrose, 481
diabetes mellitus and, 856-857
digestion of, 23, 484
fruits packed in syrups of, 258
pre-exercise intake of, 328
sources of, 91
in soy formulas, 497
in stool testing, 495
Sudden Infant Death Syndrome, 54-55
Sudden unexpected postnatal collapse,
54
Sugar(s)
diabetes mellitus and nutritive
sweeteners containing, 859-861
as main driver of dental caries,
1333-1334
on Nutrition Facts label, 1420
obesity and, 951-952
Sugar-sweetened beverages, 177,
209-211
calories and electrolytes in,
1563-1564
consumption of, by adolescents,
233-234

Index



1722 Index

Sugar-sweetened beverages,
continued
dental erosion from, 1337
obesity and, 951
Summer Food Service Program, 253,
1349, 1364-1365
Sunflower oil, fatty acids in, 94, 517
Supplemental Nutrition Assistance
Program, 245-246, 252, 1048, 1349,
1358, 1359
Supplementation
botanicals in, 404-407
carbohydrate, 495-496
cystic fibrosis and, 1289-1290, 1292
enteral formulas as oral, 712-713
human milk, 63-64, 152
iron (See Iron, therapy)
in ketogenic diet, micronutrient,
1312
LC-PUFA, 530-531
for micronutrient deficiencies,
282-285
in celiac disease, 1187-1188
in critically ill children, 1069-1070
oral preparations for iron, 573-576
sports/nutrition bars, 1612-1616
for thalassemia and sickle cell
disease, 1115-1116
Surgery
bariatric, 172, 932, 962-964
vitamin K deficiency after, 649
water-soluble vitamin deficiency
with, 655
botanical use with, 410-411
cardiac shunt, 1230
congenital heart disease, 1230-1232
short bowel syndrome, 1262-1263
Surveillance for foodborne diseases,
1447-1451
Swallowing disorders, 775-779,
777-779
Sweat test, 802
Sweeteners
new high-intensity, from the Stevia
plant, 1400-1401
nonnutritive, 1397-1400
Systems biology, 10-12
T
Tanner stages, 227, 229
Tartrazine, 983
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Taurine, 453
in vegetarian diets, 307
Team Nutrition initiative, 1366-1368
Teenage pregnancy. See Pregnancy
Teeth. See Dental caries; Oral health
Television
fast food advertising on, 377-380
influences of, 213
obesity and, 208, 213, 943, 953, 961
Temporary Assistance to Needy
Families, 252, 1360
Tetrachlorodibenzo-p-dioxin, 1473
Thalassemia, 1105-1116
introduction to, 1105
macronutrient intake, requirements,
and energy expenditure in,
1106-1109
nutritional guidelines for, 1115-1116
specific micronutrient deficiencies
in, 1109-1114
unique nutritional situations with,
m4-ms
Thermal regulation, 434
Thermic effect of feeding, 433-434
Thermoregulation, 434
Thiamine. See Vitamin B, (thiamine)
Thiamine pyrophosphate, 656
Thiazide diuretics, 1239
Thickened feeding for swallowing
disorders, 778-779
Thrifty phenotype hypothesis, 940, 941
Thyroid hormones and iodine, 611-612
T lymphocytes, 982, 987, 1013
Tocopherol. See Vitamin E
(tocopherol)
Toddlers. See also Children
anticipatory guidance related to
food and eating by, 196
eating patterns in, 190, 195
energy requirements of, 165
food acceptance by, 191-193
growth charts for (See Growth
charts)
hypoglycemia in, 901-903
iron-fortified cereals for, 178-179
iron requirements of, 572
nutritional guidelines for cystic
fibrosis in, 1286-1287
Nutrition Facts label for, 1420-1422
obesity in, 942-943



preventing choking in, 190-191
self-feeding skills in, 190

Tolerable Upper Intake Levels, 197, 544,

1536-1539
Total body potassium, 751-752
Total body water, 752
Total energy expenditure, 441, 1224~
1225. See also Energy, expenditure
of
Total parenteral nutrition
in inflammatory bowel disease,
1181-1182
in preterm infants, 122, 125
Toxicity
copper, 604-605
iodine, 612
manganese, 606-607
niacin, 660
riboflavin, 659
selenium, 611
thiamine, 658
vitamin A, 641-642
vitamin D, 645
vitamin E, 648
vitamin K, 650
zinc, 601

Toxicologic information on ingredients,

1385
Toxins in foods, 1481-1485
Toxoplasma gondii, 1436
clinical manifestions of, 1442
Trace elements, 591-613. See also
Minerals
aluminum, 613
arsenic, 613
chromium, 612-613
in enteral feeding of preterm
infants, 136
in parenteral nutrition for
preterm infants, 126
cobalt, 613
copper
basic science/background, 602
deficiency, 602-603
dietary sources/bioavailability,
604
in enteral feeding of preterm
infants, 135-136
in parenteral nutrition for
preterm infants, 125-126
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requirement, 603-604
toxicity, 604-605
in human milk, 1508
introduction to, 591, 592-595
jodine
basic science/toxicity, 611
deficiency, 611-612
in enteral feeding of preterm
infants, 136
requirement, 612
toxicity, 612
vegetarian diets, 307
manganese
assessment of status of, 606
basic science/background,
605
dietary sources/bioavailability,
606
in enteral feeding of preterm
infants, 136
in parenteral nutrition for
preterm infants, 125
requirements, 606
toxicity, 606-607
molybdenum, 613
in enteral feeding of preterm
infants, 136
nickel, 613
in parenteral nutrition, 689
selenium
basic science/background, 608
deficiency, 608-609
dietary sources/bioavailability,
610-611
in enteral feeding of preterm
infants, 136
in parenteral nutrition for
preterm infants, 126
requirements, 609-610
toxicity, 611
silicon, 613
vanadium, 613
zinc, 591, 596
deficiency, 596-599
dietary sources/bioavailability,
600-601
dietary sources/bioavailability of,
600-601
in enteral feeding of preterm
infants, 135

Index
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Trace elements, continued
in parenteral nutrition for
preterm infants, 125
recommended dietary allow-
ances of, 170-171
requirements, 232, 599-600
toxicity, 601
in vegetarian diets, 306
Training principles and sports nutrition,
323-324
“Train the gut” strategies, 327-328
Transcriptomics, 7
Trans fats, 199
Transforming growth factor-alpha, in
human milk, 51
Transforming growth factor-beta, in
human milk, 51
Transient neonatal hypomagnesemia,
543
Transplantation
liver, 842, 1218-1219
renal, 1143-1145
Transpyloric feeding of preterm infants,
149
Trauma
altered energy requirements with,
442-443
protein requirements and, 467-468
Trehalose, 481
Triceps skinfold-for-age
boys: 3 months to 5 years, 1675
girls: 3 months to 5 years, 1674
Trichinella, 1442
Triglycerides, 21, 509
in human milk, 30
medium-chain, 23, 130-131, 512
Tripeptides, 27, 450
assimilation in neonates, 28
Trophic feeding, 148-149
Trypsin, 27, 449-450
Tube feeding. See Gastrostomy
Tuberculosis, zinc and, 598
Tuft cells, 20
Tumors. See Cancer
Turmeric, 1182
Type 1 diabetes mellitus. See Diabetes
mellitus
Type 1 glycogen storage disease, 840
Type 2 diabetes mellitus. See Diabetes
mellitus
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Typhlitis, 1161-1162

Tyrosine, 453

Tyrosinemia type 1, 842

V)

Ulcerative colitis. See also
Inflammatory bowel disease
introduction to, 1169-1170
nutrient requirements and deficien-

cies with, 1171-1178
Undernutrition, 781-792. See also
Eating disorders
causes of, 274
congenital heart disease and,
1223-1224

cycle of enteric infection and,
285-286

definition and epidemiology of,
273-274, 781-787

etiology of, 787-789

evaluation of, 790-791

global burden of, 273

in humanitarian crises, 286-288

obesity and prenatal, 938-940

outcomes of
long-term, 789-790
short-term, 790

prevalence of, 787

public and individual health
relevance of, 274-288

terminology of, 781

treatment of, 791-792
United Nations International Children’s
Emergency Fund, 45, 80
United States Olympic Committee,
322-323
Unsaturated fatty acids, 510
Urea in human milk, 28
Urticaria, 984-985
US Department of Agriculture
Farm to School Grant Program,
1366

Food Safety and Inspection Service,
1466

nutrition services and food distribu-
tion programs, 1048, 1349, 1358,
1370

organic seal, 383, 384

Team Nutrition initiative, 1366-1368

US Department of Health and Human
Services, 1349



US Food and Drug Administration
on labeling of infant formula, 83
lipid emulsions and, 125

US National Immunization Survey, 45

US National Survey of Children’s
Health, 47
US Nutrition Safety Net, 245-246

US Preventive Services Task Force, 60

\")
Valproate, 1307-1308
Vanadium, 613

Vasoactive endothelial growth factor,

in human milk, 51
Vegan diets

in adolescents, 232

food pyramid for, 299

iron intake in, 305

nutritional deficiencies with, 297

cobalamin, 665
school food service and, 264
vitamin deficiencies in, 304
Vegetarian diets, 293-312
characteristics of, 293-295

DHA in human milk and, 516-517

energy intake in, 301

fat intake in, 303

fiber intake in, 303-304
food pyramid for, 300
Internet resources on, 311

lifestyle implications of, 296-297

in management of metabolic

syndrome and type Il diabetes,

310

meal planning for, 297-300,
311-312

mineral intake in, 305-307

nutrient intake guidelines for, 301

nutritional considerations for,
301-307

obesity and, 310-311

protein intake in, 302

soy infant formula and, 96

for special populations, 307-310

supplements for, 198

trends in, 295-296

vitamin intake in, 304-305

whole foods concept in, 301

for young athletes, 348-349,
350-351

Velocity, growth, 742-743
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Venous access for parenteral nutrition,
682
Ventricular septal defect, 1228-1229
Very-low density lipoproteins, 911
Vibrio, 1442
diarrhea due to, 798
surveillance of, 1447, 1449
Visual evoked potentials, 520-521
Visual function
long-chain polyunsaturated fatty
acids and, 520-523
vitamin A deficiency and, 640
Vitamin A (retinol)
assessment of status of, 640
cystic fibrosis and, 1283-1284
deficiency, 640
assessment of, 640
prevention and treatment, 641
in thalassemia and sickle cell
disease, 1112
tooth development and, 1329
end-stage renal disease requiring
dialysis and, 1141-1143
in enteral feeding of preterm
infants, 139-140
function of, 639
immune system interactions with,
1004
liver disease and, 1204-1206
in parenteral nutrition for preterm
infants, 126
requirements, 639-640, 641
supplementation in cases of acute
pediatric illnesses, 284
toxicity, 641-642
in vegetarian diets, 304
Vitamin B; (thiamine)
deficiency, 657-658
congenital heart disease and,
1239
dental disease with, 1330
dietary sources of, 657
effects of irradiation on, 1488
in enteral feeding of preterm
infants, 137
function of, 656-657
Vitamin B, (riboflavin)
deficiency, 658-659
dental disease with, 1330
dietary sources of, 658
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Vitamin B, (riboflavin), continued
in enteral feeding of preterm
infants, 137-138
in vegetarian diets, 304
Vitamin Bz (niacin)
deficiency, 659-660
dietary sources of, 659
in enteral feeding of preterm
infants, 138
Vitamin Bs (pantothenic acid), 668
in enteral feeding of preterm
infants, 138
Vitamin Bg (pyridoxine)
deficiency, 661-662
assessment of, 662
dental disease with, 1330
in thalassemia and sickle cell
disease, 1109
in enteral feeding of preterm
infants, 138
forms of, 660-661
function of, 661, 662
immune system interactions with,
1006
Vitamin B (biotin), 668-669
in enteral feeding of preterm
infants, 138
Vitamin By (folate)
deficiency, 664-665
dietary sources of, 663-664
in enteral feeding of preterm
infants, 139
function of, 663
gene-nutrient interactions, 5
inflammatory bowel disease and,
n78
in vegetarian diets, 304
Vitamin B, (cobalamin)
deficiency, 665-666
dental disease with, 1330
inflammatory bowel disease and,
n78
treatment of, 666
dietary sources of, 665
in enteral feeding of preterm
infants, 139
function of, 665
immune system interactions with,
1006
in vegetarian diets, 304
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Vitamin B group
in enteral feeding of preterm
infants, 137-139
in parenteral nutrition for preterm
infants, 126
recommended dietary allowances
of, 171-172
in vegetarian diets, 304-305
Vitamin C (ascorbic acid)
deficiency, 667-668
dental disease with, 1330
in thalassemia and sickle cell
disease, 1109, 1111, M3
dietary sources of, 666-667
in enteral feeding of preterm
infants, 137
function of, 666-667
immune system interactions with,
1005-1006
Vitamin D (calciferol)
AAP recommendations
on calcium and vitamin D
requirements of enterally fed
preterm infants, 644
on prevention of rickets and
deficiency of, 646
calcium absorption and, 542
cod liver oil for, 82
congenital heart disease and,
1238-1239
cystic fibrosis and, 1283-1284
deficiency, 643
in adolescents, 234
assessment of, 643
in diabetes mellitus, 854-855
in eating disorders, 1097-1098
inflammatory bowel disease,
174-1175
prevention and treatment of,
643-645
sports nutrition and, 344
in thalassemia and sickle cell
disease, 1111-1112
tooth development and, 1329
end-stage renal disease requiring
dialysis and, 1141
in enteral feeding of preterm
infants, 140-141
function of, 642
in human milk, 49
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immune system interactions with, Vitamins

1005 absorption of, 29
in infant formula, 95 cofactor supplementation for inborn
in ketogenic diet, 1312 errors of metabolism, 835
lactating women and, 66 fat-soluble, 639-650

liver disease and, 1204-1205,
1207-1208

in parenteral nutrition for preterm
infants, 126

recommended dietary allowances
of, 95, 171

in sports nutrition, 343-344

synthesis of, 642-643

toxicity, 645

in vegetarian diets, 305

Vitamin E (tocopherol)

cystic fibrosis and, 1283-1284
deficiency, 647
assessment of, 647

prevention and treatment of, 648

in thalassemia and sickle cell
disease, 1112-1113

in enteral feeding of preterm
infants, 140

forms of, 645, 647

function of, 647

immune system interactions with,
1005

liver disease and, 1204-1205,
1208-1210

in parenteral nutrition for preterm
infants, 126

toxicity, 648

Vitamin K

administration to neonates,
649-650

cystic fibrosis and, 1283-1284

deficiency, 648-649
assessment of, 649
prevention and treatment

of, 649

in enteral feeding of preterm
infants, 141-142

function of, 648

liver disease and, 1204-1205,
1210-1211

in parenteral nutrition for preterm
infants, 126

risk of cancer and, 650

toxicity, 650

absorption of, 639

cystic fibrosis and, 1283-1284

deficiencies in thalassemia and
sickle cell disease, 1111-1113

in enteral feeding of preterm
infants, 139-142

in human milk, 1507

liver disease and, 1204-1205

vitamin A (See Vitamin A
(retinol))

vitamin D (See Vitamin D
(calciferol))

vitamin E (See Vitamin E
(tocopherol))

vitamin K (See Vitamin K)

in parenteral nutrition, 689

for preterm infants, 126

signs and symptoms of deficiencies

and excesses in, 725

supplementation, 197-198

in cystic fibrosis, 1283-1284,
1289-1290

in enteral feeding of preterm
infants, 136-142

in ketogenic diet, 1312

in therapeutic diet for severe
acute malnutrition, 281

in treating eating disorders,
1097-1098

in vegetarian diets, 304-305

water-soluble, 655-670, 669-670

biotin (See Vitamin By (biotin))

cobalamin (See Vitamin By,
(cobalamin))

deficiencies in thalassemia
and sickle cell disease,
1109-1111

in enteral feeding of preterm
infants, 136-139

in human milk, 1507

introduction to, 655-656

liver disease and, 1214

niacin (See Vitamin Bz (niacin))

pantothenic acid (See Vitamin Bs
(pantothenic acid))
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Vitamins, continued
pyridoxine (See Vitamin Bg
(pyridoxine))
riboflavin (See Vitamin B,
(riboflavin))
thiamine (See Vitamin B,
(thiamine))
vitamin C (See Vitamin C
(ascorbic acid))
Vocal cord dysfunction, 1231
Voluntary submissions for GRAS
substances, 1383
Vomiting
in celiac disease, 398
chemotherapy-induced, 1163
extra fluid intake for, 206
gluten-free diet for, 398
oral iron failure and, 581
oral rehydration solutions and, 824
pre-exercise feedings and, 327
zinc toxicity and, 601
w
Water
fluoridated, 95-96, 1336
hardness of, magnesium and, 555
lead exposure through, 1491
manganese in, 606, 607
parenteral nutrition and, 684-685
PFAS exposure through, 1491-1492
requirements, preterm infants,
128-129
total body, 752
Water-soluble vitamins, 655-670,
669-670
biotin (See Vitamin B; (biotin))
cobalamin (See Vitamin By,
(cobalamin))
deficiencies in thalassemia and
sickle cell disease, 1109-1111
in enteral feeding of preterm
infants, 136-139
in human milk, 1507
immune system interactions with,
1005-1006
introduction to, 655-656
liver disease and, 1214
niacin (See Vitamin Bz (niacin))
pantothenic acid (See Vitamin Bs
(pantothenic acid))
pyridoxine (See Vitamin Bg
(pyridoxine))
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riboflavin (See Vitamin B,
(riboflavin))
thiamine (See Vitamin B,
(thiamine))
vitamin C (See Vitamin C (ascorbic
acid))
Weaning
from ketogenic diet,
1315-1316
vegan diet after, 172
Weight. See also Eating disorders;
Growth failure; Obesity
birth weight for gestational age
females, 1639
males, 1642
and body composition in young
athletes, 344-348
cystic fibrosis and, 1278
developmental disabilities and,
1046-1047
Fenton preterm growth charts
boys, 1638
girls, 1637
genetic factors in, 934-935
international newborn size
standards
boys, 1653
girls, 1650
intrauterine growth curves, female,
1639
measures of relative, 746
WHO growth velocity standards
T-month increments boys birth to
12 months, 1659
T-month increments girls birth to
12 months, 1656
2-month increments boys birth
to 24 months, 1660
2-month increments girls birth to
24 months, 1657
6-month increments boys birth
to 24 months, 1661
6-month increments girls birth to
24 months, 1658
Weight-for-age
2 to 20 years
boys, 1635
girls, 1633
birth to 24 months
boys, 1630
girls, 1627



Weight-for-length, birth to 24 months
boys, 1631
girls, 1628
Weight gain
for athletic performance, 345-347
of breastfed infants, 66-67
Weight loss, 404
for athletic performance, 348, 349
fad diets for, 391-395
ketogenic, 397-398
low-carbohydrate, 395-398
other popular, 399-403
strategies for, 959-964
Weir equation, 438
Wernicke encephalopathy, 657
What We Eat in America, 368, 370
Whole foods concept, 301
Whole genome sequencing, 1448
Whole grains
adolescent intake of, 238-239
soluble fiber in, 498-499
in whole foods concept, 301
WIC program, See Special
Supplemental Nutrition Program for
Women, Infants, and Children
Wilson disease, 605
World Health Organization
breastfeeding recommendations of,
45, 80,173
growth charts, 66-67, 84, 727,
728-737
growth velocity standards
1-month weight increments boys
birth to 12 months, 1659
T-month weight increments girls
birth to 12 months, 1656
2-month head circumference
increments boys birth to 12
months, 1668
2-month head circumference
increments girls birth to 12
months, 1666
2-month length increments boys
birth to 24 months, 1664
2-month length increments girls
birth to 24 months, 1662
2-month weight increments boys
birth to 24 months, 1660
2-month weight increments girls
birth to 24 months, 1657
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6-month head circumference
increments boys birth to 24
months, 1669
6-month length increments boys
birth to 24 months, 1665
6-month length increments girls
birth to 24 months, 1663
6-month weight increments boys
birth to 24 months, 1661
6-month weight increments girls
birth to 24 months, 1658
Multicentre Growth Reference
Study, 741, 743
on persistent diarrhea, 797
WSV. See Water-soluble vitamins
X
Xerophthalmia, 640
Y
Yarrowia lipolytica, 1405
Yersinia, 1449
diarrhea due to, 808
Zz
Zinc, 591, 596
content in common foods, 1577
deficiency, 596-599
in congenital heart disease, 1239
dental disease with, 1330
in inflammatory bowel disease,
Nn76-177
in liver disease, 1214
in thalassemia and sickle cell
disease, 1113-1114
dietary sources/bioavailability of,
600-601
in enteral feeding of preterm
infants, 135
immune system interactions with,
1007
in oral rehydration solutions, 819
in parenteral nutrition, 688
for preterm infants, 125
recommended dietary allowances
of, 170-171
requirements, 599-600
adolescents, 232
toxicity, 601
in vegetarian diets, 306
Zymogens, 27
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