
Children's health 
and the environment 

GLOBAL PERSPECTIV 

Edited by 
J. Pronczuk-Garbino, MD 

(.) World Health 
'\.~ Organization 
~ 



, 

Children's health 
and the environment 

A global perspective 
A RESOURCE MANUAL 

FOR THE HEALTH SECTOR 

J. Pronczuk-Garbino, MD 
Editor-i n-Chief 

tf;_'~ ~ ~ ~ ~ 
~ I'i!! 
~ 

World Health 
Organization 

GENEVA 

2005 



WHO Library Cataloguing-in-Publication Data 

Children 's health and the environment: a global perspective: a resource manual 

for the health sector / J. Pronczuk-Garbino, editor-in-chief. 

1.Child welfare 2.Environmental health 3.Environmental pollution 

4.Manuals I.Pronczuk-Garbino, Jenny. 

ISBN 9241562927 (NLM classsification: WA 320) 

© World Health Organization 2005 
All rights reserved. Publications of the World Health Organization can be obtained from 

WHO Press, World Hea lth Organization, 20 Avenue Appia , 1211 Geneva 27, Switzerland (tel: 

+41 22791 2476; fax: +41 227914857; email : bookorders@who.int). Requests for permission 
to reproduce or translate W HO publications-whether for sale or for noncommercial distrib

ution-should be addressed to W HO Press, at the above address (fax: +41 227914806; emai l: 
permissions@who.int). 

The designations employed and the presentation of the material in this publication do not 

imply the expression of any opinion whatsoever on the part of the World Health Organization 
concerning the legal status of any country, territory, city or area or of its authorities, or con

cerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approx
imate border lines for which there may not yet be full agreement. 

The mention of specific companies or of certain manufacturers' products does not imply 
that they are endorsed or recommended by the World Health Organization in preference to 

others of a similar nature that are not mentioned. Errors and omissions excepted, the names 

of proprietary products are distinguished by initial capital letters. 
All reasonable precautions have been taken by WHO to verify the information contained 

in this publictton. However, the published material is being distributed without warranty of any 
kind, either express or implied . The responsibility for the interpretation and use of the mater

iallies with the reader. In no event shall the World Health Organization be liable for damages 
arising from its use. 

This publication contains the views of an international group of experts and does not nec
essarily represent the decisions or the stated policy of the World Health Organization . 

This publication was developed under an Assistance Agreement between the World Health 
Organization and the United States Environmental Protection Agency. It has not been formally 

reviewed by the United States Environmental Protection Agency. The United States Environ
mental Protection Agency does not endorse any products or commercial services mentioned 

in this publication. 
Designed by minimum graphics 

Typeset by SNP Best-set Typesetter Ltd., Hong Kong, Special Administrative Region , China 

Printed in Singapore Cover illustration, Carolina, aged 12 years . 



Contents 

Acknowledgements 
Preface 

Section I. Introduction 

Chapter 1. Children are not little adults 
P. J. Landrigan and A. Garg 

Chapter 2. Windows of susceptibility to environmental 
exposures in children 

S. G. Selevan, C. A. Kimmel and P. Mendola 

Section II. How and when exposure occurs 

Chapter 3. Where the child lives and plays 
N. Chaudhuri and L. Fruchtengarten 

Chapter 4. Where the child learns 
J. Pronczuk 

Chapter 5. Where the child works 
M. Tennassee 

Chapter 6. Where the child is under extreme stress 
R. Bu-Hakah 

Chapter 7. When the child uses alcohol and other drugs 
M. Monteiro 

Section III. Specific environmental threats: sources of exposure and 
health effects 

Chapter 8. Water quality 

T. Boonyakarnkul, P. A. Kingston and K. M. Shea 
Chapter 9. Sanitation and hygiene 

J. Hueb 
Chapter 10. Air 

R. A. Etzel and K. Balakrishnan 
Chapter 11. Foodborne hazards of particular concern for the young 

vi 
vii 

3 

17 

27 

29 

54 

69 

71 

95 

107 

D. B. Mahoney and G. C. Moy 133 
Chapter 12. Poisonings and envenomings 

I. Makalinao and A. D. Woolf 153 
Chapter 13. Unintentional injuries in children 

T. Guthrie, K. McGee and M. M. Thein 177 
Chapter 14. Ionizing radiation 

L. Kheifets and M. Repacholi 187 
Chapter 15. Noise 

C. F. Bearer 194 
Chapter 16. Global environmental change and child health 

A. J. McMichael, S. Bunyavanich and P. R. Epstein 202 

iii 



Chapter 17. Emerging environmental threats: endocrine-disrupting 

chemicals 

T. Damstra 21 7 

Section IV. The paediatric environmental history 225 

Chapter 18. Paediatric environmental history-taking in developing 

countries 

J. Pronczuk 227 
Chapter 19. The clinical environmental history: experience of 

the USA 

~J.&~ ~o 

Section V. Taking action 

Chapter 20. Taking action to protect children from environmental 

hazards 

S. Boese-O'Reilly and M. K. E. Shimkin 253 

Section VI. Case studies 273 

iv 

Chapter 21. Case studies 
1. Thiomersal in children's vaccines-the 

response of the United States 

275 

C. J. Clements 275 
2. Silicosis among children in the agate industry 

H. N. Saiyed 279 
3. Protection against the sun in schools 

S. Harper 283 
4. Prevention of asbestos-related diseases-the 

Finnish approach 

A. Karjalainen 288 

5. Informal markets of Tegucigalpa, Honduras: 

adolescent participation in market clean-up 

campaign 

D. C. Kaminsky 
6. Arsenic exposure and child health 

M. Rahman 
7. Household water treatment: a success story 

294 

J. T. Macy and R. E. Quick 299 
8. Contaminated water distribution: an intervention 

strategy to solve a public health problem 

J. c. Semenza 30 3 
9. A fiuorotic village 

E. Dahi 306 
10. Carbon monoxide poisoning in children in France 

M. Mathieu-Nolf 30 9 
11. Children deserve a smoke-free world 

A. M. David, S. A. Tamplin and S. Pineda-Mercado 313 

CHILDREN'S HEALTH AND THE ENVIRONMENT A GLOBAL PERSPECTIVE 



12. Improvement in respiratory symptoms in children 
as a result of pollution control strategies in a 
district of the city of Sao Paulo, Brazil 
H. Ribeiro 316 

13· Air pollution and pregnancy outcome 
R. Sram 320 

14· Asthma case study 
G. W. K. Wong 323 

15· Infant exposure to organochlorine contaminants 
in breast milk 
G. G. Moy 325 

16. Escherichia coli 0157:H7 outbreak in Japanese 
schoolchildren 
H. Toyofuku and F. Kasuga 330 

17· Health hazards of pesticide use: studies by Thai 
schoolchildren 
S. Wichanee, M. Tianponkrang, M. Jakiet and 
H. Murphy 334 

18. Psychosocial status and somatic outcomes 
among the younger population of the Ukraine 
affected by the Chernobyl nuclear plant accident 
N. Korol 338 

19· Hospitalization for asthma in children living near 
an iron foundry in the United Kingdom 
B. Olowokure, P. J. Saunders, R. C. Wilson and 
R. L. Smith 342 

20. An environmental education and research 
learning programme: South Texas Environmental 
Education and Research (STEER) 345 

Index 347 

CONTENTS v 



Acknowledgements 

The World Health Organization gratefully acknowledges the contributions of 
many experts from around the world who framed the concept of this resource 
manual, authored the various chapters, reviewed text, edited and designed the 
publication, and provided invaluable advice during the long preparation 
process. 

The inspiration provided by the "green book" (Handbook of pediatric envi· 
ronmental health) of the American Academy of Pediatrics (AAP) was pivotal for 
this initiative, which was indeed strongly supported by AAP members, especially 
by Dr Ruth Etzel, Dr Sophie Balk and Dr Kathy Shea. The advice provided by 
WHO colleagues dealing with different aspects of human environmental health 
was crucial in the initial conception of this manual, and is deeply appreciated. 
We are very thankful to Dr Terri Damstra, who was always ready to provide new 
ideas, inspiration and support. Ms Martha Shimkin worked with enthusiasm on 
this manual, dealing with problems and always finding a solution. Thanks to 
her encouragement and support, this project became a reality. We are especially 
grateful to Dr Sonja Junge, who managed to recruit potential authors and follow 
up until their manuscripts were produced and received in WHO and who sup
ported this initiative up to its culmination. Ms Eva Rehfuess collected and col· 
lated all the case studies in record time and her contribution is highly 
appreciated. We are thankful to Ms Anne Marie Pfister for compiling the rough 
first manuscripts; to Ms Caron Gibson who formatted texts and prepared 
vignettes, and to Dr Cesar Chelala who reviewed the text. Ms Maya Kanetsuka 
helped with enthusiasm during the final stages of preparation, and Dr Pat Butler 
provided substantial editorial input, with great insight and personal dedication. 

The support provided by the United States Environmental Protection Agency 
(US EPA) to the preparation and publication of this manual is deeply appreci· 
ated. Our thanks go to Ms Martha Berger, who envisioned the need for such 
materials and for transferring knowledge and experience across the world. 

We appreciate the efforts of all those who in one way or another contributed 
to the production of the manual, and regret any omissions that may have 
occurred. Our deep thanks go to all the authors, co-authors and reviewers from 
different parts of the world who freely offered their precious time, work, experi. 
ence and effort for the benefit of colleagues in the health sector, and overall for 
the benefit of children everywhere. 

vi 

Jenny Pronczuk de Garbino, MD 
Editor-in-Chief 



Preface 

Children face the excitement of a changing world, with many opportunities 
and challenges; but they also encounter formidable barriers to their health, 
development and well-being in the form of environmental threats. During recent 
decades, new knowledge has emerged about the special vulnerability of children 
to environmental risks in the places where they live, learn and grow. Children's 
and adolescents' exposure to chemical, physical, and biological risks at home, 
in school, in the playground, at work and elsewhere deserves our immediate 
attention and needs to be recognized as an important threat to their develop
ment and survival. Action to reduce the risks is required at global, regional and 
national levels. 

In 1999, a Task Force on Children's Environmental Health was set up by the 
World Health Organization (WHO). Its activities culminated at the International 
Conference on Children's Environmental Health: Hazards and Vulnerability, in 
March 2002, with a pledge to promote action enunciated in the Bangkok State
ment. WHO was urged to "incorporate children's environmental health into the 
trainingfor health care providers and other professionals". At the World Summit on 
Sustainable Development in September 2002, WHO called for a global move
ment to create healthy environments for children. The proposal of a global 
alliance was backed by many countries, as well as by representatives of non
governmental organizations, the private sector, academia and international orga
nizations. This worldwide call to action was the first of its kind, recognizing 
children, both girls and boys, as the essence of sustainable development and 
binding nations together in the search for healthy and safe lives for children. 

As one of the action steps towards the protection of children's health and 
environments, WHO has produced this resource manual for health care prac
titioners. The manual, inspired by the American Academy of Pediatrics Hand
book of pediatric environmental health (1999 and 2003), is intended as an 
introductory resource tool for health care professionals around the world, and 
especially in developing countries, who aim to increase their knowledge and 
understanding of children and environmental health. 

Health professionals in the "front line", dealing with children and adoles
cents, and interacting with their families and communities, are well positioned 
to recognize, investigate and help prevent environmentally related diseases. 
They are in a strategic position to collect data, undertake research, stimulate 
decision-makers to take action, and promote the education of family members 
and the general public. This resource manual will enable health care providers 
to playa proactive and preventive role and to assume their responsibilities, 
expanding their horizons in the area of paediatrics, family and community 
medicine. 
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