
i

NUTRITION IN THE INFANT
Problems and Practical Procedures

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


NUTRITION IN THE INFANT
Problems and Practical Procedures

Edited by 

Victor R Preedy
Department of Nutrition

School of Life Sciences
King’s College London

Franklin-Wilkins Building
London

George Grimble BSc PhD
Honorary Senior Lecturer 

Department of Clinical Biochemistry 
Kings College Hospital Medical School 

Reader in Clinical Nutrition 
School of Life Sciences

University of Surrey, Roehampton
Whitelands College

London
UK

Ronald Watson PhD
Department of Family and Community Medicine 

University of Arizona School of Medicine 
Tucson 

Arizona 
USA

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


CAMBRIDGE UNIVERSITY PRESS

Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore, São Paulo, Delhi

Cambridge University Press

The Edinburgh Building, Cambridge CB2 8RU, UK

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org

Information on this title: www.cambridge.org/9780521090520

© Greenwich Medical Media Ltd 2001

The right of Victor Preedy, George Grimble and Ronald Watson to be identified

as editors of this work has been asserted by her in accordance with the Copyright,

Designs and Patents Act 1988.

This publication is in copyright. Subject to statutory exception

and to the provisions of relevant collective licensing agreements,

no reproduction of any part may take place without

the written permission of Cambridge University Press.

First published 2001

Digitally reprinted by Cambridge University Press 2008

A catalogue record for this publication is available from the British Library

ISBN 978-0-521-09052-0 paperback

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


CONTENTS

CHAPTER 1

The nature and extent of malnutrition in children  . . . . . . . . . . . . . . . . . . . . . . . . . 01

I T Avencena, G Cleghorn

CHAPTER 2

Severe malnutrition in infancy and childhood  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

G Neale

CHAPTER 3

Nutritional screening methods during emergencies  . . . . . . . . . . . . . . . . . . . . . . . . 21

F Watson

CHAPTER 4

Body composition in children with special health care needs  . . . . . . . . . . . . . . . . . 31

C Cronk, E Fung,V Stallings

CHAPTER 5

Use and abuse of centile curves for BMI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

T J Cole

CHAPTER 6

Behavioural aspects of feeding disorders  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

R L Babbitt, K E Williams

CHAPTER 7

Minimal enteral nutrition in infants and children  . . . . . . . . . . . . . . . . . . . . . . . . . . 57

C L Berseth

v

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


CHAPTER 8

Home enteral nutrition in infants and children  . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

A Papadopoulou, I W Booth

CHAPTER 9

Parenteral nutrition in infants  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

J W L Puntis

CHAPTER 10

Home parenteral nutrition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

J W L Puntis

CHAPTER 11

Percutaneous endoscopic gastrostomy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

P Davidson

CHAPTER 12

Trace element requirements in artificial support . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

K Sando,A Okada

CHAPTER 13

Protein requirements and the use of parenteral amino acids in  . . . . . . . . . . . . . . . . 121
the pre-term neonate

D Adamkin

CHAPTER 14

Essential fatty acid requirements: Implications for neuronal  . . . . . . . . . . . . . . . . . . 133
development

J S Vobecky, J Iglesias

CHAPTER 15

Prevention of iron deficiency in infants: issues and approaches  . . . . . . . . . . . . . . . . 139

M Bloem, R Gross,W Schultink, R Shrimpton, R Yip

N U T R I T I O N I N T H E I N F A N T

vi

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


CHAPTER 16

Magnesium  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

G Ariceta, J Rodríguez-Soriano

CHAPTER 17

Nutritional antioxidants: Modulation in malnutrition and  . . . . . . . . . . . . . . . . . . . 159
requirements

K Becker, Stephan Gromer, R Heiner Schirmer

CHAPTER 18

Vitamin supplementation in developing countries  . . . . . . . . . . . . . . . . . . . . . . . . . 171

C A Northrop-Clewes

CHAPTER 19

Mass nutritional supplementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

C A Northrop-Clewes

CHAPTER 20

Dietary fibre in childhood  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

B H Olsen, B O Schneeman

CHAPTER 21

Critical illness:Altered nutritional requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

A J Baker, S P Devane

CHAPTER 22

Oral rehydration therapy: Guidelines for developed countries  . . . . . . . . . . . . . . . . 235
and the developing world

C King, C Duggan

CHAPTER 23

Food intolerance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

Y Ohtsuka, R Sanderson,T I MacDonald

C O N T E N T S

vii

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


CHAPTER 24

Low-fat diets in children  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

J Vobecky

CHAPTER 25

Nutrition in the child with disabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267

R D Stevenson, R Meyers

CHAPTER 26

Nutritional abnormalities due to Munchausen’s syndrome by proxy  . . . . . . . . . . . . 277

H I Baron

CHAPTER 27

Nutrition after small intestinal transplantation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

P E Putnam, S A Kocoshis

CHAPTER 28

Nutritional requirements and treatment regimens after  . . . . . . . . . . . . . . . . . . . . . 297
gastrointestinal resection

M J I J Albers, D Tibboel

CHAPTER 29

Nutritional requirements and support in HIV/AIDS  . . . . . . . . . . . . . . . . . . . . . . . 307

R A Henderson,A M Butz

CHAPTER 30

Nutritional requirements and support in liver disease  . . . . . . . . . . . . . . . . . . . . . . . 323

S M Protheroe, D A Kelly

CHAPTER 31

Nutritional management of diabetes mellitus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333

R M Ayling

N U T R I T I O N I N T H E I N F A N T

viii

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


CHAPTER 32

Nutritional support in Crohn’s disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341

R M Beattie

CHAPTER 33

Nutritional support in cystic fibrosis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

M R Green

CHAPTER 34

Nutritional support in inborn errors of metabolism  . . . . . . . . . . . . . . . . . . . . . . . . 361

M Bernard, L Furuta, C Lo

CHAPTER 35

Childhood obesity: Diagnosis, incidence and strategy for change . . . . . . . . . . . . . . . 379

R M Ayling

CHAPTER 36

Failure to thrive: Home-based interventions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387

M MacPhee

CHAPTER 37

Approaches to breast feeding:The role of hospitals, professionals  . . . . . . . . . . . . . . 399
and governments in promoting breastfeeding

C Levitt

CHAPTER 38

Formula feeds:Attributes and disadvantages  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409

C Northrop-Clewes

CHAPTER 39

The role of colonic fermentation in infants  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425

C H Lifschitz

INDEX  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435

C O N T E N T S

ix

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


David Adamkin, MD
Professor of Pediatrics
University of Louisville
Louisville KY
USA

Marcel Johannes Ivo Jacques
Albers, MD
Paediatrician Intensivist
Paediatric Surgical Intensive Care Unit
Department of Paediatric Surgery
Sophia Children’s
Hospital/University of Rotterdam
The Netherlands

Gema Ariceta, MD
Nefrologia Pediatrica
Depto de Pediatria
C.H.U.S
C/Galeras s/n
Santiago de Compostela
Spain

Isabel T. Avencena, MD
Associate Acute Consultant
Pediatric Gastroenterology,
Idepatology and Nutrition
Makati Medical Centre
Makati City
Philippines

Ruth Ayling, PhD, MRCP,
MRCPath
Consultant Chemical Pathologist and
Honorary Senior Lecturer
Department of Chemical Biochemistry
Kings College Hospital
London
UK

Roberta L. Babbitt, PhD
Director, Program Research and
Development
Department of Behavioral Psychology
The Kennedy Krieger Institute
Assistant Professor
Department of Psychiatry and
Behavioural Sciences
Johns Hopkins University School of
Medicine
USA

Alastair J. Baker, MB ChB,
FRCP (UK), FRCPCH
Consultant Paediatric Hepatologist
Paediatric Liver Service
King’s College Hospital
Denmark Hill
London
UK

Howard I. Baron, MD, FAAP
Chemical Associate Professor
Department of Pediatrics
University of Nevada School of
Medicine
Las Vegas, Nevada
USA

R. M. Beattie, FRCPCH,
MRCP, BSc
Paediatric Medical Unit
Southampton General Hospital
Tremona Road
Southampton
UK

Katja Becker-Brandenburg, MD
Professur fur Biochemie der Ernahrung
Interdisziplinares Forchungszentrum
Germany

Marilyn Bernard, MS, RD
Clinical Dietitian
Children’s Hospital
Boston, Massachusetts
USA

Carol L. Berseth, MD
Associate Professor of Pediatrics
Baylor College of Medicine
Dept of Pediatrics, Section of
Neonatology
One Baylor Plaza
Houston
USA

Martin W. Bloem, MD, PhD
Regional Director Asia Pacific
Helen Keller International 
Division of Helen Keller Worldwide
Country Director Indonesia
Jakarta
Indonesia

Ian Booth, BSc, MSc, MD,
FRCP, FRCPCH, DObst
RCOG, DCH
Leonard Parsons Professor of
Paediatrics & Child Health
Honorary Consultant Paediatric
Gastroenterologist
Institute of Child Health
University of Birmingham
Clinical Teaching Block
UK

xi

CONTRIBUTORS

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


Arlene M. Butz, ScD
Associate Professor of Nursing
Johns Hopkins University
USA

Geoffrey Cleghorn, MBBS,
FRDCP, FACG
Associate Professor and Academic
Head
Dept of Paediatrics and Child Health
University of Queensland
Clinical Director
The Childrens Nutrition Research
Centre
Royal Childrens Hospital
Brisbane
Australia

Tim J. Cole, MA, PhD
Professor of Medical Statistics
Institute of Child Health, London 
UK

Christine E. Cronk, ScD
Adjunct Associate Professor 
Department of Pediatrics
Medical College of Wisconsin
Milwaukee
USA

Patricia Davidson, MB ChB,
Muirhead Adward (General
Medicine), Ure Prize (General
Medicine), MD, MRCP,
FRCS, FRACS, FRCP
Director of Surgery
John Hunter Children’s Hospital
Locked Bag1, Newcastle Mail Centre
Newcastle
Australia

Sean P. Devane, MD, DCH,
FRCP(Irl), FRCPCH
Consultant Paediatrician
Ruskin Wing
King’s College Hospital
London
UK

Christopher Duggan, MD,
MPH
Children’s Hospital
Boston
USA

Ellen B. Fung, PhD, RD
Assistant Research Scientist
Division of Gastroenterology and
Nutrition
Children’s Hospital Oakland
USA

Lauren Furuta, MOE, RD
Clinical Dietitian
Childrens Hospital
Boston, Massachusetts
USA

Michael Green, MBBS,
MRCP, FRCPCH
Consultant Paediatrician
Leicester Royal Infirmary NHS Trust
Infirmary Square
Leicester
UK

Stephen Gromer, MD, PhD
Biochemiezentrum
Universitat Heidelberg
Heidelberg
Germany

Rainer Gross, MD
Postgraduate Program Coordinator
National Agricultural University
La Molina
Peru

Robin A. Henderson, PhD, RD
Assistant Professor of Pediatrics
John Hopkins Children’s Center
Gastroenterology and Nutrition
N Wolfe Street
Baltimore, Maryland
USA

J. Iglesias
Boul. Levesque West
Laval (QC)
Canada

Dierdre Kelly MD, FRCP,
FRCPI, FRCPCH
Reader in Paediatric Hepatology
The Liver Unit
Birmingham Children’s Hospital
NHS Trust
Reader in Paediatric Hepatology
University of Birmingham
UK

Caleb K. King, MD, PhD
Pediatric Gastroenterologist
McLeod Regional Medical Centre
South Carolina
USA

Samuel Kocoshis, MD
Professor of Pediatrics
University of Cincinnati
Children’s Hospital Medical Centre 
Division of Pediatric Gastroenterology
Cincinnati, Ohio
USA

Cheryl Levitt, MBBCh,
CCFP, FCFP
Professor and Chair
Faculty of Health Sciences
Department of Family Medicine
McMaster University
Hamilton, Ontario
Canada

Carlos Lifschitz, MD
Associate Professor
Baylor College of Medicine
Children’s Nutrition Research Center
Houston, Texas
USA

Clifford Lo, MD, MPH SC.D
Assistant Professor of Pediatrics
Harvard Medical School
Lecturer in Nutrition 
Harvard School of Public Health
Member
Nutrition Support Service
Children’s Hospital Boston
Massachusetts
USA

N U T R I T I O N I N T H E I N F A N T

xii

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


Thomas T. MacDonald, PhD,
PRCPath
Professor of Immunology and Director
of the Centre for Infection
Allergy, Inflammation and Repair
University of Southampton School of
Medicine
Southampton
UK

Maura MacPhee, RN, PhD
Assistant Professor of Nursing 
The University of Colorado School of
Nursing, Denver, Colorado
Education Specialist
The Children’s Hospital of Denver
Colorado
USA

Robin Meyers, MPH, RD
Clinical Nutritionist
Children’s Hospital of Philadelphia
Home Care
USA

Graham Neale, MA, BSc, MB,
FRCP
Research Fellow
Clinical Risk Unit
University College
London
UK

Christine Northrop-Clewes,
BSc, PhD
Research Fellow
Northern Ireland Centre for Diet and
Health
University of Ulster
Coleraine
Northern Ireland

Yoshikazu Ohtsuka, MD
Clinical Research Fellow
Department of Paediatric
Gastroenology
St Bartholomew’s and the Royal
London School of Medicine and
Dentistry
London
UK

Akira Okada, MD, PhD,
FACS
Professor and Chief 
Dept of Paediatric Surgery 
Osaka University Medical School 
Osaka
Japan

Beth Olsen, PhD
Senior Nutrition Scientist
Kellogg Company
Porter Street
Battle Creek
USA

Alexandra Papadopoulou, MD
Senior Specialist in Paediatrics
First Department of Paediatrics
Faculty of Nursing
University of Athens
Greece

Susan M. Protheroe, MD,
MBCP, MRCP, MRCPH
Consultant Paediatric
Gastroenterologist,
Honorary Senior Clinical Lecturer in
Paediatrics & Child Health
Department of Gastroenterology &
Nutrition,
Birmingham
UK

John William Lambert Puntis,
BM (Hons), DM, FRCP,
FRCPCH
Senior Lecturer in Paediatrics and
Child Health
University of Leeds
Consultant Paediatric
Gastroenterologist
The Children’s Centre
The General Infirmary Leeds
Leeds
UK

Philip E. Putnam
Associate Professor of Pediatrics
University of Cincinnati
Division of Gastroentrology and
Nutrition
Childrens Hospital Medical Centre
Cincinnati, Ohio
USA

J. Rodríguez-Soriano, MD
Division of Paediatric Nephrology 
Department of Paediatrics 
Hospital de Cruces and Basque
University School of Medicine 
Bilbao
Spain

Ian R. Sanderson, MD
Professor of Paediatric Gastroenology
Department of Paediatric
Gastroenology
St Bartholomew’s and the Royal
London School of Medicine and
Dentistry
London
UK

Kinya Sando, MD
Dept of Pediatric Surgery
Osaka Medical School
Yamadaoka
Osaka
Japan

Rolf Heiner Schirmer, MD
Biochemiezentrum
Universitat Heidelberg
Heidelberg
USA

Barbara O. Schneeman, PhD
Professor of Nutrition 
University of California
USA

C O N T R I B U T O R S

xiii

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


Werner Schultink, MD
Deutcher Gasellschaft, Fur
Technische, Zusammenarbistt (GTZ)
c/o Southeast Asians Minister of
Education Centre for Community
Nutrition
University of Indonesia
Jakarta
Indonesia

Alan Shenkin, BSc, PhD,
FRCP, PRCPath
Professor of Chemistry
The University of Liverpool
Liverpool
UK

Roger Shrimpton, SRD, BSc,
MSc, PhD
Honorary Senior Research Fellow
Centre for International Child Health
Institute of Child Health
University College London
UK

Virginia Stallings, MD
Chief, Nutrition Section
Professor of Pediatrics
The Children’s Hospital Philadelphia
University of Pennsylvania School of
Medicine
Philadelphia
USA

Richard D. Stevenson, MD
Associate Professor of Pediatrics
Kluge Children’s Rehabilitation
Center and Research Institute
University of Virginia School of
Medicine
Charlottesville
USA

Dick Tibboel, MD, PhD
Paediatrician Intensivist 
Professor of Experimental Paediatric
Surgery
Paediatric Surgical Intensive Care
Unit, Department of Paediatric
Surgery
Sophia Children’s
Hospital/University Hospital
Rotterdam
The Netherlands

Jitka Vobecky, PhD
Boul. Levesque West
Laval (QC)
Canada

Fiona Watson, MSc, BSc
Institute of Child Health
London University 
London
UK

Keith E. Williams, PhD
Director, Feeding Program
Hershey Medical Centre
Assistant Professor 
Department of Paediatrics
Penn State College of Medicine
Philadelphia
USA

Ray Yip, MD, MPH
Chief
Health and Nutrition Section
UNICEF
Beijing
People’s Republic of China

N U T R I T I O N I N T H E I N F A N T

xiv

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-09052-0 - Nutrition in the Infant: Problems and Practical Procedures
Edited by Victor R Preedy, George Grimble and Ronald Watson
Frontmatter
More information

http://www.cambridge.org/9780521090520
http://www.cambridge.org
http://www.cambridge.org


xv

PREFACE

The infant is particularly vulnerable to the effects of
malnutrition, with long-term consequences for
tissue maturation and intellectual impairment. In
addition, malnutrition increases the susceptibility to
infections and post-operative recovery is compro-
mised. Traditionally, some practical aspects of nutri-
tional disorders have been placed in the third world
context, such as repeated episodes of diarrhoea,
tropical infections; precipitated by changes in agri-
cultural proficiency, social cohesion or civil conflict.
However, malnutrition may also arise as a conse-
quence of organ pathologies, metabolic derange-
ment, operational stress as well as overt nutrient
deficiencies. These need to be diagnosed either in
the general population setting, or in the individual.

After diagnosis, the appropriate therapeutic regimen
needs to be instigated which may take the form of
specific formulations or more subjective treatment
protocols such as educational strategies. In the book
Nutrition in The Infant: Practice and Procedures all
these facets of nutrition and nutritional therapy are
covered in a precise and practical way. The book
includes the latest developments in diagnostic pro-
cedures and nutritional support. The authors are
International experts in their field and the book is
recommended for all those involved or interested in
infant nutrition.

Victor R Preedy
March 2001
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