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Acidosis, metabolic, 49-50
Activity, and food intake, 487
Adaptation, metabolic, to nutrient supply,
451
Adenoma, 86
Affluence, nutritional problems of, 482-499
Aflatoxin, and neoplasm, 184
in groundnut and cottonseed cake, 394
Alcohol, as energy source, 458
Alcoholism, and magnesium deficiency, 155
and pellagra, 127
and thiamine deficiency, 136, 477
in urban immigrants, 245
Amino acids, biological value, 464
chemical scoring, 463
essential, serum level in PEM, 35
food fortification with, 381, 383, 385
imbalance, and pellagra, 126
limiting, definition of, 462-463
ratio of non-essential to essential, 569
Aminoaciduria, in vitamin D deficiency, 115
Anaemia, megaloblastic, 151
see also Folate deficiency; Vitamin B,
deficiency
Anaemia, nutritional, 55-79
definition, 55, 62
determination, methods, 69-71
diagnosis, 69-71
etiology, 60-61
feasibility of control, 18
prevalence, 18, 62-64
prevention, 73-74
social significance, 18
symptoms, 68
treatment, 71-73
iron supplementation, 315, 316
and infections, 203
and parasitism, 61-62
and PEM, 33
see also Tron deficiency; Folate deficiency
Anaemia, pernicious, 67, 72, 478
Anthropometry, 262, 414
indicator of nutritional status, 501, 536-
546
methods, accuracy, 546
weight charts, 520-529
see also Skinfold thickness
Antibody formation, and nutrient defi-
ciency, 199-200
in anaemia, 68

in PEM, 271
Anticonvulsants, and rickets, 112
Antivitamins, deoxypyridoxine, 149, 199
omega-methylpantothenic acid, 199
thiaminase, 144
Arm circumference, 545
see also Anthropometry
Ascariasis, and PEM, 43
Ascorbic acid, food fortification with, 383
losses during food storage, 357, 358
pharmacological effects, 479
recommended daily intake, 121, 456
supplements in times of disaster, 413
synthesis from glucose, 121
and hydroxyproline synthesis, 200
Ascorbic acid deficiency, 479
and antibody formation, 199
see also Scurvy
Atherosclerosis, 340, 489
relation to diet, 490-491
see also Cardiovascular disease
Auxiliary health workers, in rural areas, 234
role as nutrition educators, 290-292
training and supervision, 265, 281
Avitaminoses, see Vitamin deficiencies

Baby foods, fortification, iron, 74
vitamin D, 115
local multimixes, 48
vitamin E content, 151
and folate deficiency, 74
and infantile scurvy, 123
see also Infant foods; Weaning foods
Balances, for infants and toddlers, practical
considerations, 525-526
BCG-vaccine, see Tuberculosis
Beans, iron availability, 38
vitamin B content, 476
Beef, vitamin B content, 476
Beriberi, 13
diagnosis, transketolase activity, 139
epidemiology, 140-144
mortality, morbidity, Japan, 141-143
symptoms, 136-145
adults, 137-139
infants, 139-140
treatment and prevention, 144-145
and infections, 198
Bicarbonate, and acidosis in diarrhoea, 49
and rehydration solutions, 50-51

— 577 —



578

Biometry (biometrics), 179-185
definition, 181
histopathological examination, 184
serological examination, 184
Biotin deficiency, and antibody formation,
199
Birth rates, and maternal and child health,
229
and population structure, 165
Birth weight, distribution in different coun-
tries, 508, 510
indicator of nutritional status, 501, 507-
510
influence of social structure on, 509
low, definition, 509
and spacing of pregnancies, 229
Bitot’s spots, 99, 100, 103-104
Blindness, and vitamin A deficiency, 96, 97
Blood, calcium level in rickets, 114-115
serum albumin in scurvy, 124
Body weight, criterion for classification of
PEM, 532-533
recommendations for (USA), 455-456,
486
Bone, and calcium metabolism, 469-470
Bottle feeding, dangers, 30, 226
use in urban Africa, 248
see also Infant feeding; Baby foods
Bread, consumption in urban Africa, 247
iodine fortification, 90
iron and vitamins fortification, 383
and dental caries, 303
Breast feeding, 46, 230
inadequate, 30, 308
recommendations concerning, 391
social aspects of, 226
and birth spacing, 48
and child malnutrition, 30
and working mothers, 304
in urban immigrants, 248, 390
see also Lactation
Breast milk, biological protein value, 464
protein content, 462
supplements, see Weaning foods
thiamine content, 141, 477
vitamin A content, 474
Browning, nonenzymatic, 358
Butter, vitamin A content, 95

Calcium, 469-470
food fortification with, 383
interference with magnesium, 155
loss in tuberculosis, 202
metabolism and rickets, 112-118
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recommended daily intake, 455, 470
relation to phosphorus, 470
requirement, adaptation to intake, 451,
469
Capillaria philippinensis, 77
Carbohydrate metabolism, and obesity, 484
Cardiovascular disease, 489-494
epidemiology, 489
etiology, 491
risk factors, 489-492
overnutrition, 341, 485
serum lipid level, 489
trace elements, 156
and thiamine deficiency, 137-138
Caries, see Dental caries
B-Carotene, 95, 109, 472
conversion rate to vitamin A in PEM,
98, 473
food fortification with, 384
Cassava, vitamin B content, 476
Cell proliferation, and growth, 196
Cereals, consumption in developing coun-
tries, 15
consumption in North America, 15
expenditure on, in different regions, 362
iodine source, 84
new varieties, 345-346
price control, 366
storage, nutritional loss, 358
vitamin B content, 476
in weaning food mixtures, 393
Cheese, vitamin B content, 476
Chemical score, 462-465
Chickenpox, and kwashiorkor, 29
Childhood mortality, 183
age-specific ratios, 506
control, 215
data collection, urban areas, 251
factors responsible for, 16
diarrhoea, 203
infections, general, 209
measles, 207-208
PEM, 28, 44, 258, 322
vitamin A deficiency, 97
indicator of nutritional status, 502-507
and birth order, 229, 232
in urban immigrants, Africa, 249
see also Mortality rates
Children, age range in the family, 225-227
see also Preschool children
Cholecalciferol, see Vitamin D
Cholesterol, dietary, and cardiovascular
disease, 489, 493
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Chromium, 156, 471
Cobalt, 156, 471
Cod liver oil, vitamin A supplement, 107
vitamin D supplement, 474
Coeliac disease, 77
and iron absorption, 60
Collagen, 200
Conjugase (gamma-glutamylpeptidase), 63
Contamination, of foods, 357
prevention, 359-360
Contraceptives, oral, and vitamin B de-
ficiency, 150
Copper, 156, 471-472
Corn-soya-milk (CSM), 301, 399
Cortisone, and infections, 201
Coryza, 259-260
Cost-effectiveness,
policies, 435
nutrition programmes, 219, 221
nutrition rehabilitation centres, 329-330
supplementary feeding programmes, 307-
308
Cottonseed cake, biological protein value,
464
in weaning food mixtures, 394
Creatinine, excretion in PEM, 36
Cretinism, endemic, 83, 87, 88-89
see also Goitre, endemic
Cystine, in amino acid scoring pattern, 463

food and nutrition

Deaf-mutism, see Cretinism, endemic
7-Dehydrocholesterol, see Provitamin D
Demineralization of bone, 469
Dental caries, 494-496
effect of fluoride intake on, 146, 152-154,
494
effect of refined carbohydrates on, 303,
496
prevalence, 495
prevention in children, 153
Dermatosis, criterion for classification of
PEM, 532
Diabetes, and obesity, 484
Diarrhoea, chronic, recurrent, 206
dehydration, 49-51
electrolyte deficiency in, 202
folate excretion in, 63
underlying causes, beriberi, 139
coeliac disease, 78
parasitic infestations, 76
pellagra, 131
PEM, 29, 39, 42, 48-49, 200
weanling, 203-207
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and vitamin A absorption, 98
in preschool children, 205
Dietary surveys, 260, 558
campaign in Central America, 565-566
Dietitian, responsibilities in nutrition educa-
tion, 289-290
1,25-Dihydroxycholecalciferol, 112
Diphtheria, vaccination, 269
and vitamin deficiency, 200
Disasters, definition, 407-408
food shortage forecasts, 258, 259
nutritional aspects of, 406-418
organizational priorities, 409-411
see also Famine
DNA-synthesis, and folate deficiency, 63
and vitamin B,, deficiency, 65
Dwarfism, nutritional, 26

Ecology, nutritional, 162, 163-165
nutrition and infections, 195-197
Eggs, biological protein value, 464
iron availability, 57, 58
vitamin A content, 95, 107
vitamin B content, 476
vitamin D content, 113
Elderly persons, energy requirements, 459
Electrolyte metabolism, in PEM, 36, 38,
49, 202
in severe starvation, 415
Endemic goitre, see Goitre
Energy, balance, 458
imbalance, 486-487
intake, in different regions, 340-342, 483
outlook in developing countries, 344-
345
requirements, 449, 453, 457, 459
and physical activity, 459
and protein—energyv interactions, 465-
466
resources, and food production, 14
Enrichment, see Food fortification
Environment, biological, 163
Enzyme deficiency, congenital, in rickets,
112
Epidemiology of nutrition, 159-192
data collection in urban areas, 251
incidence studies, 189
investigative, 177-178
descriptive, 186-188
analytical, 188-190
operational, 172-176
nutrition surveys, 172, 557
field studies, 173, 185-186



580

principles, 161-169
Ergocalciferol, 474
see also Vitamin D
Eye lesions, in riboflavine deficiency, 148
in vitamin A deficiency, see Xerophthal-
mia

Faffa, 399
Family health, 223-239
high risk families, 238
maternity care, definition, 224
objectives, 224-225
Family planning, national policy, 426, 427
and breast feeding, 48
and family health, 224, 227-233
in health centres, 527
Famine, 174-175
definition, 408
see also Disasters
Fat, intake in different countries, 483
malabsorption in, infections, 202-203
rickets, 112
oxidation during storage, 357-359
Fatty acids, polyunsaturated, relation to
serum lipids, 493
and cardiovascular disease, 489
and vitamin E requirement, 151
P : S ratio, 493
saturated, relation to serum lipids, 493
Ferritin, 58
Fetal life, and infections, 196
and maternal nutrition, 229
see also Pregnancy
FIGLU test, 63
Field studies, 173
Fish, iodine content, 84
iron availability, 58
liver, vitamin D content, 113
marketing problems, 354
production in developing countries, 346
vitamin B content, 476
Fluorine, desirable intake, 153, 472
supplementation, 154
and dental caries, 152-154, 471
Fluorosis, 152, 154
Folate, 477-479
absorption, 64
body stores, 63
conjugated form, 478
metabolism, 63
microbiological assay, 478
recommended daily intake, 456
requirements, 478-479
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supplementation in PEM, 41
and phagocyte production, 199
Folate deficiency, 63-65, 72-74, 478
coeliac disease, 77
etiology, pathophysiology, 63-64
prevalence, 64-65
prevention, 74
symptoms, 68-69
treatment, 72
Food, availability (supply), 340-342, 348,
422-424, 561
balance sheets, 340-341, 558
choice, and income, 244, 246, 360
and tradition, 225, 245
exports, problems in developing coun-
tries, 356-357
nutritional surveillance, 260
Food additives, in weaning food mixtures,
396
Food and nutrition policy, 218-222, 351,
419-444
establishment of regulations, 439
evaluation, 436-437
formulation, 432-435
health sector responsibilities, 437-443
implementation, 435-436
local, 441-443
nutrition education, 289
planning, 428-432
price control, 363-367
regional, 440-441
and biological vulnerability, 427-428
and food demand, 424-427
and food supply, 422-424
Food fortification, 370-388
criteria for, 374-377
implementation of programmes, 385-387,
439
limitations, 387-388
nutrients, 380-382
ascorbic acid, 383
iodine, 89-91
iron, 74
niacin, 134
thiamine, 144
vitamin A, 109, 315
vitamin B,,, 75
vitamin D, 115
philosophies, 373-374
target groups, 378-382
technological problems, 379-380, 384
technology, 382-385
vehicle foods, 383
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Food habits, 245, 284
significance for food donations, 412-413
taboos, 284-285
and obesity, 487
in rural and urban Africa, 247
Food marketing, 353-369
national policy, 424
processed weaning foods, 401-402
Food poisoning, 166, 175
Food prices, indicator of nutritional status,
502
national policy, 425-426
Food production, 335-352
effect of supplementary feeding, 309
energy and protein demand, 342-345
incentives and disincentives, 348-350
high-yielding crop varieties, 345-346
national policy, 423
objectives in developing countries, 345-
351
price relationships, 349, 363
targets, 346-348
trends, 336-340
and population growth, 339
Food shortage, climatic conditions, 16, 258
early warning systems, 258-260, 407
livestock production, 15
see also Disasters
Food storage, national policy, 424
nutritional losses during, 357-360
pest control, 359
quality control, 367-368
Formiminoglutamic acid, excretion in folate
deficiency, 63
Fortification, see Food fortification
Fruit, nutrient losses during storage, 358
vitamin B content, 476
vitamin fortification, 383

Gamma-globulins, in PEM, 34
in scurvy, 124
Genetic traits, 230-231
German measles, and kwashiorkor, 29
Giardia lamblia, 76
Glucose, infusion, malnourished children,
42
metabolism, and chromium, 156
in PEM, 36
rehydration solutions, 50-51
Gluten, and coeliac disease, 77
Goitre, 83-92
classification, 86
definition, 83
etiology, 84-85
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physiopathology, 85-86
prevalence, 18, 86-88, 570
prevention, feasibility, 18
iodization of salt, 372
public health significance, 18, 88-89
Goitrogenic compounds (goitrogens), 84
Gomez classification, of PEM in community
studies, 535
Gossypol, 394
Green revolution, 15
Groundnut, vitamin B content, 476
Groundnut cake, biological protein value,
464
in weaning food mixtures, 394
Growth, and iron requirements, 59
Growth charts, 52, 236
Growth failure, in PEM, 44-45
in zinc deficiency, 471
see also Weight-for-height
Growth phases, pre- and post-natal period,
195-196
Growth rates, relation to energy intake, 460
in rehabilitated children, 327

Haematocrit, 69
Haemoglobin, blood concentration, 56
estimation, 69
iron content, 58
Haemolysis, red blood cells, in vitamin E
deficiency, 151
Haemopoiesis, 57
Haemorrhages, and vitamin C deficiency,
122
Haemosiderin, 58, 62
Harvard standards of reference, 535
Head circumference, relation to arm cir-
cumference, 543-546
Health centres, mobile teams, 264, 274
Health ministries, nutrition activities of],
438
Health services, for family health, 234-235
Health workers, 13
in family health programmes, 233-239
in nutrition education, 290-293, 443
in nutrition planning, 213-214
see also Auxiliary health workers
Heart attack, coronary, 491-492
Heart failure, in PEM, 42, 50
see also Cardiovascular disease
Height of children effect of food depriva-
tion in war time, 512-313
indicator of nutritional status, 510-514,
536-539
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see also Weight-for-height
Height-for-age, 538, 548-549
Hemeralopia, see Night blindness
Hepatitis, infectious, serum lipids, 202
Hepatomegaly, criterion for classification
of PEM, 532, 547
High-risk families, 238
Histidine, 463
Hookworm infestations,
hydroxyproline excretion in, 35
iron deficiency in, 61, 73, 202
iron supplementation, therapeutic, 315
and PEM, 43
Hydroxyproline, excretion in PEM, 35
index, 35
synthesis, effect of ascorbic acid, 200
Hypercalcaemia, 115, 117-118, 384
Hyperlipaemia, 485, 492
Hyperlipoproteinaemia, 493
Hyperparathyroidism, 113-114
Hypertension, and cardiovascular disease,
492
and obesity, 485
Hypervitaminosis A, 96, 317
prevention, 319, 375
see also Vitamin A
Hypoalbuminaemia, in low-paid African
workers, 249
in PEM, 31, 34, 532
Hypocalcaemia, in magnesium deficiency,
155, 472
in vitamin D deficiency, 114
Hypoglycaemia, influence on power of con-
centration, 303
in PEM, 36
Hypogonadism, and zinc deficiency, 154
Hypovitaminosis A, see Vitamin A de-
ficiency; Xerophthalmia
Hypovitaminosis D, see Rickets; Osteo-
malacia

Idiopathic steatorrhoea, see Coeliac disease
Immigrants, child mortality among, 249

food habits, 245 ‘

nutritional status, 248-249

social situation, 244

in peri-urban areas, 243-255
Immunization programmes, 216, 268-276

equipment, 274-275

mobile teams, 274

records, 527

schedules, 272-273

side-effects, 271
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triple vaccine, 269
Immunoglobulins, 271
Inborn errors of metabolism, 230
Incaparina, 398-400
Income, elasticity for food, 244, 246, 360-
363
national policy on, 425
Industrial feeding, 303-304
Infants, beriberi, 139-140
iron deficiency anaemia, 62
nutrient requirements, 456
protein, 462
vitamin A, 473
PEM, 23
rickets, 115-116
vitamin A deficiency, 108-109
vitamin B, deficiency, 149
vitamin B,, deficiency, 73
weanling diarrhoea, 203
Infant feeding, early bottle feeding, dangers,
30, 226
vegetable protein mixture (UNICEF), 40
see also Baby foods; Breast feeding
Infant formulas, for therapy of PEM, 38
Infections, acute and chronic, 166
cortisone therapy, 201
food-borne, 166
herd immunity, 162, 269-270
immunization of children, 52, 269-272
mechanisms of resistance, 199-201
metabolic consequences, 201-202
mortality among children, 504
nitrogen loss, 202
prevalence in preschool children, 203-207
prevention, national policies, 427
vulnerable groups, 197
and family size, 231
and malnutrition, 28-30, 68, 193-209, 230
and nutrition intervention programmes,
173
and vitamin A deficiency, 98
Infectious agents, and nitrogen metabolism,
201-202
and nutrient deficiency, 198
Interferon, 200
Intrinsic factor, 478
Iodine, fortification of salt and bread, 89-
90, 371-372, 572
iodized oil, 90
requirements, 471
thyrotoxicosis, 91
urinary excretion in goitre, 569-570
and thyroxine synthesis, 85
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Todine deficiency, 84-92
Iron, absorption, 58, 467
bioavailability, 57, 384, 466
distribution in the body, 58
food fortification with, 379-380, 384
programmes, 383
losses (in urine, faeces, menstruation),
466
metabolism, 57
adaptation to actual needs, 451
recommended daily intakes, 455
requirements, 59, 61, 451, 467
sources, 466
supplementation, 74, 315-316, 467
malnourished children, 40
toxicity, 72
Iron deficiency, classification, 62
etiology, 60-62
prevalence, 62-63
prevention, 73-74
treatment, 71-72
see also Anaemia, nutritional
Ischaemic heart disease, see Cardiovascular
disease
Isoleucine, imbalance, pellagra, 126
in amino acid scoring pattern, 463

Jodbasedow, 88, 91

Keratomalacia, see Xerophthalmia
Kwashiorkor, definition, 25

diagnostic criteria, 532

histopathology, 33-34

rehabilitation centres, 174

symptoms, 31, 33

dermatoses, 31-32, 132

and infections, leucocyte response, 199

and measles, case report, 206-208

see also Protein-energy malnutrition

(PEM)

Lactation, energy requirement, 460
maternal malnutrition, 216
supplementary feeding, 300
nutrient requirements, 455-456
iron, 74
protein, 462
vitamin A, 108, 109, 474
promotion, 427
see also Breast feeding
Lactose intolerance, 428
and milk powder in weaning foods, 394
in PEM, 38, 39

Land tenure systems, and food production,
350
Leucine, imbalance, pellagra, 126
in amino acid scoring pattern, 463
Linoleic acid, in weaning food mixtures,
395
Liver, folate content, 478
vitamin B content, 476
Livestock production, and affluence, 15
in developing countries, 346
Lysozymes, 200

Magnesium, 155
deficiency in PEM, 33, 36, 41
recommended daily intake, 472
and immunological resistance, 200
Maize, biological protein value, 464
iron availability, 58
new varieties, 345
niacin enrichment, 134
preference to wheat, 129
and pellagra, 126-127, 129
in infant formulas (UNICEEF), 40
in protein-rich food mixtures, 400
Malabsorption, intestinal, 76-79
coeliac disease, 77-78
parasitic infestations, 76
rickets, 112
tropical sprue, 78-79
Malaria, and beriberi, 202
and hydroxyproline excretion, 35
and kwashiorkor, 29, 259
and megaloblastic anaemia, 74
Malnutrition, acute, 174-175
chronic, 165, 168
conditioning factors, 13-20, 163-169
interaction with infections, 16, 193-209
mechanisms, 199-203
maternal, and fetal death, 183, 196
metabolic adaptation, 451
prevention, 167-169
priorities for action, 18
psychological factors, 165-168
screening criteria for children, 416
statistics, 183
symptoms, 447
and child development, 17
and child mortality, 258
and school performance, 17
and work productivity, 19
and wound healing, 200
in industrialized countries, 194-195
in the weaning period, 204
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see also Anaemia; Goitre; Protein—
energy-malnutrition; Vitamin defi-
ciencies
Manganese, 156, 471, 472
Marasmus, definition, 25
diagnostic criteria, 532
rehabilitation centres, 174
symptoms, 32
see also Protein—energy malnutrition
Marketing boards, 364
Measles, vaccination, 269, 273
and kwashiorkor, 29, 202
and malnutrition, 206, 207-208, 270
Meat, iodine content, 84
iron availability, 57
nutrient loss during storage, 358
vitamin B content, 476
Medical training, nutrition in curriculum,
281-282
Menarche, age of, indicator of nutritional
status, 514-516
Menstruation, iron loss, 59, 448, 467
Mental development, and early malnutri-
tion, 230
and vitamin D toxicity, 118
Metabolic rate, basal, 448, 459
in undernutrition, 451
Methionine, deficiency and collagen forma-
tion, 200
in amino acid scoring pattern, 463
Milk, biological protein value, 464
fortification, iron, 383
vitamin A, 383
vitamin D, 115, 383
nutrient content, copper, 156
folate, 64, 74
iodine, 84
vitamin A, 95
vitamin D, 113
nutrient loss during storage, 358
powdered, donations, effect on breast
feeding, 308
in weaning food mixtures, 394
price policy, India, 366-367
in PEM treatment, 38
in supplementary feeding, 299, 301, 308
Millet, biological protein value, 464
Molybdenum, 156, 471
Morbidity, records, indicator of malnutri-
_tion, 259
risks, obesity, 484
Mortality rates, analyses, nutrition surveys,
559

NUTRITION IN PREVENTIVE MEDICINE

indicator of malnutrition, 502

and obesity, 485

and population structure, 165

and standard of living, 17, 19
Mortality statistics, in biometric studies,

183-184

Mucosal lesions, in coeliac disease, 78

in tropical enteropathy, 79
Mycotoxins, 394

see also Aflatoxin
Myxoedema, 88

Net protein utilization (NPU), 464
Niacin, 475-477
bioavailability, 128-129, 477
biosynthesis from tryptophan, 475
equivalents, 475, 477
fortification, cereals, 134
recommended daily intake, 456, 475
requirements, 128
Niacin deficiency, and antibody formation,
199
see also Pellagra
Niacytin, 128
Nickel, 156, 171
Nicotinic acid, see Niacin
Night blindness, 97, 99, 100
Nitrogen, catabolism in infections, 201-202
requirements, 461
Nutrients, excess intake, 450
Nutrient requirements, 445-481
biological variability, 448-450
conditioning factors, 57
definition, 446-448
metabolic adaptation, 450-452
recommended intakes, 450-452, 455
targets, 446-448
Nutritional rehabilitation, 321-334
ambulatory treatment, 323-324
behayioural improvement, 329
centres, 43, 173-174, 324-333
day care, 325-326
residential, 326
maintenance cost, 329-330
organization, 331
hospital treatment, 322-323
limitations, 332
weight gain, as indicator, 327-328
in times of disaster, 413, 414-417
Nutritional status, appraisal of, 556-575
criteria, 530-555
improvement, feeding programmes, 217,
305
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immunization, 270
indicators, 500-519, 205
in urban populations, 247-250
of children, 248
see also Anthropometry; Biometry; Sur-
veys, nutritional
Nutrition clinics, 323-324
Nutrition education, approaches, 282-285
coordination of activities, 279, 287, 288,
292
interagency collaboration, 236
national policies, 426, 439, 443
objectives, 277-280
prevention of nutritional anaemias, 73
programme planning, 285-287
research and evaluation, 293-294
responsibility of the dietitian, 289-290
techniques, 287
target groups, 280-282
for persons requiring therapeutic diets,
280
for schoolchildren, 237, 302
in rehabilitation centres, 325-330
Nutrition intervention programmes, assess-
ment of nutritional status, 219
coverage, 220-221
evaluation, 177
pilot projects, 219-220
planning and organization, 213-222
timing, 219
for peri-urban areas, 250-255
see also Food fortification; Supplemen-
tary feeding
Nyctalopia, see Night blindness

Oatmeal, vitamin B content, 476
Obesity, 340, 483-489
etiology, 485, 488
health risks, 485-486
and carbohydrate metabolism, 484
and cardiovascular disease, 492
and physical activity, 487
in children, 488
Oedema, criterion for classification of PEM,
531-532
and kwashiorkor, 25, 31
and sodium metabolism, 36
and starvation, 414, 416
and susceptibility to infections, 199
Oilseed protein, in weaning food mixtures,
392, 393-394
Osteomalacia, 111-119, 474
see also Rickets
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Osteoporosis, 469
Overweight, see Obesity

Pan American Health Organization
(PAHO), 106
Pantothenic acid deficiency, antibody for-
mation in, 199, 200
Parasitic infestations, and anaemia, 61-62,
67,76
and pellagra, 130
Peas, vitamin B content, 476
Pellagra, 13, 126-135
clinical signs, 130-131
control and prevention, 133-134
diet therapy, 133
niacin administration, 133
differential diagnosis, 131-133
epidemiology, 127-130
mental symptoms, 131
niacin availability, 477
in urban populations, 250
Perinatal death, 183
see also Malnutrition, maternal
Peri-urban areas, 243-255
actions to improve the nutrition situa-
tion, 253-255
collection of statistical data, 250-253
factors influencing food choice, 243-247
hygienic conditions, 246
nutritional status, adults, 248-249
children, 248
Pertussis, see Whooping-cough
Pest control, in food storage, 359
Phenylalanine, in animo acid scoring pat-
tern, 463
Phosphatase, alkaline, and vitamin D
deficiency, 114
Phosphate, and iron absorption, 58
Phosphorus requirements, 470
Physical activity, adaptation to undernutri-
tion, 19
influence of anaemia, 68
Phytic acid, and calcium absorption, 113
and iron absorption, 58
and zinc absorption, 471
Pilot projects, for nutrition programmes,
220
Poliomyelitis, vaccination, 269, 273
Polyneuritis, and thiamine deficiency, 138
Population, definition in epidemiology,
163, 180
growth, and food demand, 339, 343
national policy 426
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Pork, vitamin B content, 476
Post-mortem examinations, for nutrition
surveys, 559
Potassium, deficiency in diarrhoea, 49, 50
metabolism in PEM, 36
supplementation for infants, 39
in rehydration solutions, 50-51
Pregnancy, hemeralopia, 97
infections, 196, 230
intervention programmes, 216-217
folate supplementation, 75, 479
iron supplementation, 74, 317, 468
supplementary feeding, 46, 300
malnutrition, folate deficiency, 65, 479
iron deficiency, 62, 379, 467
PEM, 196
vitamin B, deficiency, 150
nutritional demands, 227-229, 455-456
energy, 460
iron, 59-60, 467
protein, 462
spacing, 229
national policy, 427
teenage, 196, 230
vitamin D toxicity, 118
Preschool children, diarrhoea, 203-207
malnutrition, intervention programmes,
215-222
supplementary feeding, 298-299, 306
in family health activities, 237
see also Weaning
Prices policy, 363-367
government intervention on retail prices,
355, 363
influence on agricultural production, 349,
354
subsidies, 365-366
Pronutro, 400
Properdin, 200
Protein, biological value, 463-465
efficiency, 461
food fortification, 383, 385
intake, average, 454
recommended, 455
metabolism, infections, 202 .
interaction with energy, 465-466
requirements, 454, 460-462
sources, unconventional, 391, 394
Protein-Calorie Advisory Group (PAG),
184, 221
Protein-energy malnutrition (PEM), 23-54,
465
classification, 26-27, 530-555
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grading severity, 549-550
control, 45-52, 167-169
food fortification, 381
intervention programmes, 215
rehabilitation centres, 174, 324-333
recipes, 38-41
tube feeding, 40
epidemic, 175
epidemiology, 15, 28-31, 172-174
hypothermia, 41-42
indicators, diagnosis, 37, 501-529, 532
body weight, 528
mortality rates, 322
physiopathology, 33-37
carbohydrate metabolism, 36
electrolytes, 36
pancreatic secretion, 37
prevalence, 27-28, 45, 298-299
relapses, 322
symptoms, 31-33
subclinical, 448
social significance, 18
terminology, 24-26
and antibody formation, 199
and artificial infant feeding, 30
and immunization, 270-272
and infections, 29, 195-209, 259
and magnesium deficiency, 155
and parasitic infestations, 43
and pregnancy, 196
and vitamin A deficiency, 98
in Central America, survey of, 569
in urban areas, 248
Protein-rich foods, 308
expenditure on, in different regions, 362
financial subsidies for, 365
Protein supply, outlook in developing
countries, 344
tables for different regions, 340-341
Prothrombin, 480
Provitamin A, see -Carotene
Provitamin D, 112
Pteroylmonoglutamic acid, see Folate
Pyridoxine, see Vitamin By

QUAC stick, 261, 545

Reference population, for nutritional stan-
dards, 458-459, 535
Rehydration, centres, 51
in diarrhoea, 50-51
Renal insufficiency, and obesity, 485
and rickets, 112
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Respiratory diseases, mortality in children,
504
Retinol, see Vitamin A
Riboflavin, 475-477
recommended daily intake, 456, 475
requirements, 148
Riboflavin deficiency, 146-149, 477
antibody formation, 199
epidemiology, 147
symptoms, 147-148
therapy, 148
in PEM, 33
Rice, biological protein value, 464
fortification with vitamins, technology,
382
iron availability, 58
polished thiamine content, 136, 140, 177
prices policy, different countries, 366
protein-rich, 346
vitamin B content, 476
Rickets, 111-119, 474
clinical signs, 114-115
history, 111-112
hypocalcaemia, 114
physiopathology, 112-113
prevalence, 113
prevention, 115-118
vitamin D supplementation, 315
and calcium intake, 113
and infections, 198
in peri-urban areas, 248
see also Osteomalacia
Rubella, in pregnancy, 196
Rye, vitamin B content, 476

Salt, iodized, 89-90, 372
Sample selection, for nutritional surveys,
561
Schistosomiasis, and pellagra, 130
School feeding, 301-303, 306, 442
School health, 237
Scurvy, 13, 120-125, 479
antibody formation, 124
biochemical signs, 123-124
clinical signs, 122-123, 200, 479
history, epidemiological, 120-121
infections, 198
prevention, 124-125
Selenium, 156, 471
Serum lipids, 485, 489-490
and diet composition, 493
Sesame, biological protein value, 464
vitamin B content, 476
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Shanty towns, see Peri-urban areas
Silicon, 471
Single cell protein, 394
Sitosterol, and serum lipids, 493
Skeleton, calcification, defective, in vitamin
C deficiency, 123
demineralization in vitamin D deficiency,
114, 116
fluorosts, 152
maturation as indicator of nutritional
status, 538-539
Skinfold thickness, in obesity, 484
Slums, see Peri-urban areas
Smallpox, vaccination, 269, 273
Sodium, loss in diarrhoea, 49
metabolism in PEM, 36
in rehydration solutions, 50-51
Sorghum, amino acid imbalance, pellagra,
127
Soya bean (soybean), biological protein
value, 464
goitrogens, 84
iron availability, 58, 467
vitamin B content, 476
in infant formulas, 40
in weaning food mixtures, 391, 394
Spinach, iodine source, 84
iron availability, 58
vitamin B content, 476
Splenomegaly, criterion for classification
of PEM, 547-548
Staple foods, 16
Starch, intake, different countries, 483
Starvation, refeeding, 414-417
see also Disaster; Famine
Steatorrhoea, and coeliac disease, 77
Strongyloides stercoralis, 76
Stunting, 537-538
Subsidy systems, 365-367
Sucrose, fortification with vitamin A, 109,
385
intake, in different countries, 483
and cardiovascular disease, 490
and dental caries, 494-496
and vitamin B deficiency, 477
intolerance in infants, special formulas,
39
Sugar, see Sucrose
Superamine, 399
Supplementary feeding, 297-312, 324
benefits and limitations, 304-309
children, after immunization, 271
cost-effectiveness, 307-308



588

coverage, 306
foods, 300-301
historical review, 297-298
influence on food production, 309
national policy, 426, 442
nutrition education, 288, 308-309
objectives, 298
organization, 299
price policy, 365
schools, 301-303
Supplementation programmes, vitamins,
minerals, 313-320
Surveillance, nutritional, 176-177
activities, local level, 442
coverage, 263-264
methods, 258-263
weight charts, 520-529
principles, 256-257
reporting, 265-266
schoolchildren, 529
staff, 264-265
and nutrition education, 288
in national food and nutrition policies,
437, 438
in times of disaster, 413-414
Surveys, nutritional, 186-187, 261-263, 556-
575
criteria, 219
evaluation, 173, 562-563
example survey in Central America, 563-
574
methodology, 558-560
biochemical tests, 261-262
clinical examination, 261
blood tests, 70
QUAC stick method, 261
objectives, 556-558
reporting, 563
sampling, 560-562
group selection, 172
see also Dietary surveys; Epidemiology
Systems analysis, and epidemiological inter-
pretation, 190-191
in nutrition intervention programmes,
221

Tapeworm infestation, vitamin B,, defi-
ciency, 67

Tetanus, vaccination, 269, 273

Therapeutic diets, 280

Thiaminase, 144

Thiamine, food fortification with, 383
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losses during food storage, cereals, 358
meat, 358
recommended daily intake, 456, 475
Thiamine deficiency, and antibody forma-
tion, 199
see also Beriberi
Threonine, in amino acid scoring pattern,
463
Thyroid enlargement, see Goitre, endemic
Thyrotoxicosis, see Jodbasedow
Thyroxine, and goitre, 85
Tin, 156, 471
Tissue, adipose, cell number and obesity,
486, 488
Tocopherol, see Vitamin E
Tortillas, availability of niacin, 129
Trace elements, 155-157, 470-472
relation to cardiovascular disease, 490
toxicity levels, 450
Transferrin, 35, 58, 62
degree of saturation, iron status, 71
Transketolase activity, and thiamine de-
ficiency, 139 )
Trichuris trichiura, infestation, and iron
deficiency, 61, 73
Triglycerides, serum, and carbohydrate
intake, 493
and cardiovascular disease, 490
Tropical enteropathy, 79
Tropical sprue, 78-79
and iron absorption, 60
Trypsin inhibitor, in soya beans, 394
Tryptophan, conversion to niacin, 126, 475
deficiency, and antibody formation, 199
in amino acid scoring pattern, 463
Tube feeding, of marasmic children, 40
Tuberculosis, vaccination, 269, 273
and kwashiorkor, 29, 270
tuberculin reactions, 199
in African miners, 249
Tyrosine, in amino acid scoring pattern,
463

Undernutrition, see Malnutrition
Unsaturated iron binding capacity (UIBC),
62

Urban areas, 240-255

factors influencing food choice in, 243-

247

food habits, Africa, 247

food retail systems, 355

growth rates, 242, 354
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percentage of country’s inhabitants living
in, 241
sex disparity in, 246

Yaccination schedules, 272-273
for children, 269, 273
see also Immunization programmes
Valine, in amino acid scoring pattern, 463
Vanadium, 156, 471
Veal, iron availability, 58
Vegetables, vitamin B content, 476
Vegetarians, vitamin B,, deficiency in, 75
Vitamin deficiencies, antibody formation
in, 199, 200
biochemical tests, 262
in urban populations, 250
see also Beriberi; Pellagra;
Scurvy; Xerophthalmia
Vitamin supplementation, 313-320
Vitamin A, food fortification, technological
problems, 383
injection, 106
intakes, 95-96, 472
losses during food storage, 357
recommended intake, 108, 456
requirements, 472-473
retinol equivalents, 473
sources in the diet, 95, 107
supplementation, oral, 106, 317
Vitamin A deficiency, 94-110
eye infections, 105
infectious disease, 98, 198
and antibody formation, 199, 200
and PEM, 33
and socioeconomic conditions, 96, 107
in childhood, 96-97
in pregnancy, 97
see also Xerophthalmia
Vitamin B,, see Thiamine
Vitamin B,, see Riboflavin
Vitamin B, antagonists, 149-150
indicator of nutritional status, 150
physiology, 149
requirements, 149, 480
Vitamin B, deficiency, 149-150
and oral contraceptives, 150
Vitamin B,,, 477-479
absorption, 67
metabolism, 65-66
recommended intake, 456
requirements, 66
Vitamin B, deficiency, 64-65, 67-69
symptoms, 68-69

Rickets;
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treatment, supplementation, 72-73, 75
Vitamin C, see Ascorbic acid
Vitamin D, 474-475
content of foods, 113
food fortification with, 383-384
metabolism, 112-113
interaction with calcium, 113, 474
recommended daily intake, 456
supplementation, oral, 317
synthesis in the skin, 113
toxicity, 117-118
Vitamin D deficiency, see Osteomalacia;
Rickets
Vitamin E, 151-152, 480
requirements, influence of polyunsatu-
rated fatty acids on, 151
Vitamin E deficiency, haemolysis test for,
151
Vitamin K, 480
Vitasoy, 400
Vulnerability, biological, 427

Water, 457
fluoridation, 153
metabolism in PEM, 36
supply in times of disaster, 411
Weaning, 30, 390
and PEM, death rate, 506
diarrhoea, 203-207
practices, 204
Weaning food mixtures, 389-4035
composition, 393-396
fortification, 379-380
local mixes, 48
promotion, 400
protein-rich, 48, 291-292
retail price, 401
testing, 397-398
types and characteristics, 391-393
see also Baby foods
Weight charts, 520-529
design, 521-522
Weight-for-age, 535-536, 549
indicator of nutritional status, 219, 262
influence of malnutrition, diarrhoea and
infections, 205, 206
PEM, 44-45
recovery in rehabilitation centres, 327
see also Anthropometry
Weight-for-height, 540-545, 549
age dependency, 539
indicator of nutritional status, 262, 414,
501, 537
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mathematical relationship, 543-545
see also Anthropometry
Wellcome classification, for PEM, 532-533
Wheat, biological protein value, 464
coeliac disease, 77
iron, availability, 58
fortification with, 74
vitamin B content, 476
in supplementary feeding programmes,
308
Wheat-soya-blend (WSB), 399
Whooping-cough, vaccination, 269, 273
and kwashiorkor, 29, 202, 270
World Food Programme (WFP), 304, 309,
324
Wound healing, 200
and ascorbic acid, 479

Xerophthalmia, 94-110
clinical features, 99-105
blindness, 97

NUTRITION IN PREVENTIVE MEDICINE

epidemiology, 96-98
climatic conditions, 97
physiopathology, 94-96, 98
prevention, 18, 107-109
milk fortification, 315
sex differences, 97
social significance, 18, 98
survival rate, 97
treatment, 105-107
rehabilitation centres, 326-327
and breast feeding, 474
and PEM, 40, 95, 98, 202
see also Vitamin A deficiency
Xerosis, 100-104
skin, chronic malnutrition, 132
Xylose-absorption test, and tropical entero-
pathy, 79

Zinc, 154-155, 471
antagonism to copper, 156
deficiency, 155
requirements, 155



