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1. BACKGROUND 
 
Hazardous environments are a threat to children’s development and well-being in industrialized and 
non-industrialized nations. Developing regions, however, carry a disproportionately heavy share of the 
environmental disease burden and the highest death toll is among children in developing nations.  It has 
been estimated that more than 4 million child deaths are environmentally-caused every year, mostly in 
developing countries (1). Professionals concerned with the health of children can use available 
environmentally-sound technologies, policies, and other measures to prevent this loss of life. 
 
Since awareness of children’s environmental health issues first became public, we have come a long 
way. However, despite the recognition that the environment can cause serious adverse and health effects 
to entire communities, traditional environmental risks such as unsafe water, poor sanitation, polluted 
indoor air and vector-borne disease continue to be among the leading causes of mortality in developing 
nations (1). In transition and developed nations, on the other hand, the challenges to children’s health 
include factors related to the built environment such as obesity, road traffic and industrialization, 
increased deforestation, and the effects of climate change.   
 
New but concrete evidence indicates that synthetic toxic substances, including chemicals commonly 
uses in household products, cosmetics and toys, may affect the development of foetuses, infants, 
children and adolescents. Evidence is also growing about man-made toxic substances in the air, water 
and food chain that may alter neurological, endocrine and immune systems in children. 
 
Because there are available measures to combat all these factors, there is little reason to wait until 
children have suffered the consequences of environmental hazards to implement effective monitoring 
and preventive measures.  Preventing childhood disease through healthy environments and behaviours is 
possible. It requires using tools and mechanisms that are available, translating research and knowledge 
into protective policies and strong political commitments to action.  
 
Although many countries around the globe have made progress in addressing environmentally-related 
issues in children, progress has been too slow. Many other countries continue to overlook environmental 
health and put little or no emphasis on protective actions.  
 
WHO is conscious that despite efforts in developing prevention and monitoring strategies, available 
interventions and partnerships established, as well as the international calls to protect children from 
environmental threats, increased action and protective policies backed by political commitment are 
urgently needed to achieve a “healthy environment for healthy children”. It is time now for the Global 
Agenda on children and the environment to advance faster. This agenda will contribute to the attainment 
of the vision of the Millennium Development Goals, in particular reducing infant mortality (MDG 4) 
and ensuring environmental sustainability (MDG 7).  
 

1.1. International Calls for Action on Children’s Health  and the Environment  
 
In March 2002, the First WHO International Conference on Environmental Threats to Children: 
Hazards and Vulnerability, hosted by the Chulabhorn Research Institute (CRI), a WHO Collaborating 
Centre in Bangkok was attended by over 400 participants from 53 countries and was pivotal in 
strengthening collaborative networks among scientists in developing and developed countries and 
catalysing regional and global action. After learning of the environmental hazards faced by children 
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around the world, in particular in South East Asia and the Western Pacific, delegates agreed on “The 
Bangkok Statement” that  urged WHO and its partners to support children’s environmental health efforts 
in four key areas (i) protection and prevention (ii) healthcare and research (iii) empowerment, and (iv) 
education and advocacy (2). The Bangkok Statement was an important commitment that set the path for 
research activities, development of tools, mechanisms and partnerships.   
 
A follow up meeting, the Second WHO/PAHO International Conference on Environmental Threats to 
the Health of Children: Increasing knowledge and taking action, was held in Buenos Aires, Argentina 
and was hosted by the Argentinean Ministry of Health and Environment. This major conference 
attracted over 380 participants mainly from the Americas. The conference focused on key environmental 
threats to children’s health in Latin America and the Caribbean (LAC) countries, and described how to 
address these threats through stronger regional and international collaboration. One of the main 
outcomes of this international meeting was the Buenos Aires Statement that recommended a set of 
priority actions for the protection of children’s health and the environment (3). 
 
In August 2007, the First Ministerial Regional Forum on Environment and Health of Southeast and East 
Asian Countries was held in Bangkok, Thailand. The Forum, jointly organized by the UNEP Regional 
Office for Asia and the Pacific and the WHO Regional Offices for the Western Pacific and South East 
Asia, aimed at addressing the environmental quality and health problems faced by countries in the 
region and acknowledged that children are among one of the most vulnerable population groups and 
suffer most from environmental deterioration. The resulting Ministerial Declaration on Environment and 
Health acknowledged that to ensure the protection of human health and the environment, interventions 
should focus on strengthening inter-agency, multi-sectoral, regional and international collaborations to 
build the capacity of countries to deal with environmental health challenges (4). Plans are now in hand 
for the Second Ministerial Regional Forum on Environment and Health to be held in 2010 in the 
Republic of Korea, which will greatly benefit from the outcomes of deliberations focused on children’s 
environmental health. 
 
Most recently in April, 2009 in Siracusa, Italy, Ministers of the Environment of the G8 and other 
participating countries recognized the unique circumstances of children in their homes, schools and 
communities, and found that more needs to be done to ensure that children are born, grow, develop and 
thrive in environments with clean air, clean water, safe food, and minimal exposure to harmful 
chemicals (5).  
 
Despite achieving global recognition of the threats the environment poses to children, we are faced by 
yet bigger challenges: how to translate political will into action? The answer relies on implementing 
successful prevention and education ‘models’, building strategic partnerships for action, promoting 
collaborative research, but most importantly, on the development and implementation of effective 
policies.  
 
Appropriate expertise and access to information on how to respond to these challenges remain poor in 
many parts of the world, limiting or delaying effective action and intervention. The goal of the 3rd WHO 
International conference planning committee was to organize an event in which those with an interest in 
CEH (children's health and the environment) could come together to share knowledge, build 
partnerships, and plan cooperative actions to successfully address the challenges ahead.  
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1.2. Third WHO International Conference on CEH 
 
The Third WHO International Conference on Children's Health and the Environment was held in Busan, 
Republic of Korea from 7-10 June 2009, hosted by the Ministry of Environment in the Republic of 
Korea, in collaboration with the Ministry of Health, Welfare and Family Affairs, and organized by 
WHO jointly with national and international partners concerned about children's health and the 
environment.  
 
The conference was a landmark in discussing critical issues to children’s health and their environment, 
and addressed current and emerging trends, new scientific research findings, and the translation of 
research to policy to protect the children’s health from known environmental threats. The primary 
objectives of the conference were to: 
 
-  Address new scientific data and research results on children’s vulnerability 
-  Encourage collaboration between researchers 
-  Discuss how to improve the current health conditions of children 
-  Increase the awareness of the health, education and environment sectors about CEH issues 
-  Promote action on the protection of children’s environmental health around the world. 
 
The conference programme consisted of 8 Plenary Sessions and one Round Table, 10 Thematic Sessions 
(breakout groups), 6 Setting Sessions (breakout groups) and a Special Session on Asbestos. Delegates 
were exposed to over 250 oral or poster presentations during the four day event. On Sunday 7 June, 11 
pre-conference events took place, including a one day workshop aimed at expanding and encouraging 
dialogue between CEH professionals and the media, and two CEH Training workshops: a paediatric 
CEH training workshop sponsored by the Korean Paediatric Society and the International Paediatric 
Association and a separate workshop for early childhood educators sponsored by the Korean Society of 
Early Childhood Education. On Wednesday 10 June, the conference concluded with the presentation of 
The Busan Pledge for Action – a pledge to promote the protection of Children’s Environmental Health� 
(See Appendix 1).  This document outlines the future goals of the stakeholders, and will serve as a basis 
for further action to prevent environmental contamination and improve children’s health.  
 
The four day event brought together over 600 participants from over 60 countries and over 30 different 
organizations. The host nation was joined by WHO and UNEP officials as well as international 
organizations and non-governmental organizations (NGOs), environmental and health researchers, 
academics and experts studying different critical issues in CEH. This fusion of diverse professional and 
cultural backgrounds provided delegates the opportunity to discuss why existing global efforts have not 
progressed more rapidly and what needs to be done, both in developing and industrialized countries. 
 
 
2. AIMS OF REPORT  
 
The conference report provides a summary of the latest research in the area of environmental threats to 
children's health, as well as recent advances and successes at local, national and international levels. The 
information in this report was drawn from presentations and discussions at the Third WHO International 
Conference on Children’s Health and the Environment. The report aims to summarize the presentations 
and discussions that took place over the four days, and provides a brief roadmap for the future of 
children's environmental health through the translation of science into policy.  
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Additional information and individual presentations can be found on the conference website (6). 
 
 
3. SUMMARY OF OPENING CEREMONY   
 
The opening ceremony on Monday 8 June 2009 began with opening remarks provided by MaaNee Lee, 
the Minister of Environment, Republic of Korea; Young Hak Yoo, the Vice-Minister of Health, 
Republic of Korea; and Nam-Sik Hur, the Mayor of Busan. Welcoming remarks were provided by Mi-
Ahe Choo, Head of Environment and Labour Committee. Congratulatory remarks were provided by an 
esteemed group of scientists including: Linda Milan (WPRO), Maria Neira (WHO), Peter Grevatt 
(USEPA), William Suk (NIEHS) and Young Woo Park (UNEP). Special remarks were provided by 
HRH Professor Doctor Princess Chulabhorn Mahidol, who presided over the first WHO International 
Conference on Environmental Threats to Children in 2002. 
 
In his opening remarks, the Minister of Environment, Republic of Korea, 
MaaNee Lee, acknowledged the great contribution and direction this 
conference would provide for the protection of children’s health and well 
being not only for the Republic of Korea but also for the rest of the world.    
 
Vice Minister for Health, Welfare and family Affairs, Young Hak Yoo, 
conveyed that for the Republic of Korea, this conference represents a 
national but also a global way forward in creating a safer and healthier 
world for children. He also made reference to the increased frequency of 
exposures from unsafe food, environmental pollution and climate change 
emergencies.  
 
The Mayor of Busan, Nam-Sik Hur, explained that this conference is 
unique in its kind as it aims to promote policy implementation and ensure 
active discussions to clarify how to move from research forward and 
translate findings into policies. At the local level, the conference was held at a very opportune time as 
the City of Busan is in the process of developing policies for sustainability and health. 
 
Mi-Ahe Choo acknowledged the importance of providing a safer and better environment now for future 
generations and therefore healthier lives for our children but we have little time. Mi-Ahe Choo used 
recent examples of tainted toys and food specifically marketed for children. He called on international 
agencies such as WHO and the United Nations Environment Programme (UNEP) to ensure that children 
are not exposed to toxic chemicals and pregnant women are not exposed to harmful environments.  
 
Committed to the principles of the protection of children’s health and the environment since the 
Bangkok Conference in 2002, Linda Milan (WHO/Western Pacific Regional Office (WPRO) once again 
expressed her full support for the WHO CEH programme. She urged delegates to work towards the 
translation of knowledge into policy and action now and encouraged active discussion among delegates 
to work out what we can do to reduce the risks the environment poses to out children.  
 
On behalf of Margaret Chan, Director General of WHO, Maria Neira expressed her gratitude for 
carrying forward this conference. A special mention was made at the continued commitment and support 
provided by the National Institute of Environmental Health Sciences (NIEHS), the US Environmental 
Protection Agency (USEPA) and the Korean and Swiss Governments. Maria Neira urged the health and 

 
MaaNee Lee 
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environment sectors to move forward in an alliance. She also commended the Government of the 
Republic of Korea for their leadership and innovation in transforming the Republic of Korea into one of 
the world's strongest nations in terms of energy efficiency and green technology investment as outlined 
in their Green Growth Plan. Maria Neira also congratulated the Ministry of Environment and the 
Conference organizers (Lee convention) for undertaking the first WHO "green" conference, which 
aimed to reduce the carbon footprint of participants (See Appendix 3 for Maria Neira’s opening 
statement).  
 
In his congratulatory remarks, Young Woo 
Park from UNEP, acknowledged that 
communicable diseases such as respiratory 
diseases, diarrhoea and malaria will be 
confounded by global climate change. He 
recognised that although these issues are 
not new, they need better and improved 
communications and joint actions by 
international agencies.  
 
The special remarks given by HRH 
Princess Chulabhorn Mahidol, expressed 
the imperative importance that children’s environmental health represents to the world. HRH 
additionally expressed her gratitude towards WHO for the high priority the area of CEH had been given 
and expressed her hopes for CEH to continue to be high in the priorities of WHO in the future. She 
conveyed that some of the major challenges the CEH community will face in the future will be to 
maintain cooperation, vision, courage and commitment from legislators and policymakers, international 
organizations and NGOs to ensure that action taken is effective.  
 
 
4. SUMMARY OF PLENARY SESSIONS  
 
The conference program of the Third WHO International Conference on Children's Health was divided 
into 8 Plenary Sessions with a diverse range of speakers from the academic, healthcare, environment and 
governmental and community sectors. Over the four days of the conference, Plenary Sessions were 
conducted on the subjects outlined below: 
 

4.1. Plenary Session 1: Children's Environmental Health in the current global context 
 
The session was co-chaired by:  Fiona Stanley (Australia) and Yun-Chul Hong (Republic of Korea)  
 
Presentation and Speakers  
 
Children’s health and the Environment: Translating research into protective policies,  

HRH Professor Doctor Princess Chulabhorn Mahidol (Thailand)  
Burden of childhood disease linked to the environment and climate change 

Maria Neira (WHO)  
Current challenges to CEH: Have we advanced? 
 David Carpenter (USA) 
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The session began with HRH Professor Doctor Princess Chulabhorn Mahidol, who emphasized the need 
for research to better understand the current exposure situation and the links to health effects. HRH also 
reiterated the importance of translating this type of research result into corrective or preventive policy 
actions. Her presentation highlighted inherent challenges in communicating scientific evidence to a non-
scientific audience and that effective communication strategies include presentation of case studies of 
good practice, and a discussion of real experiences, which can be more convincing than abstract ideas. 
HRH used the example of the Thai National Environment Board who, in 2007, set the level of benzene 
in air at 1.7 � g/m3, one of the lowest in the world. 
 
Maria Neira discussed environmentally attributable 
burden of disease, with evidence demonstrating that a 
large proportion of this "environmental disease 
burden" could be averted by existing cost-effective 
interventions such as clean water, clean air, and basic 
safety measures. She highlighted that despite the great 
strides made in recent years to achieve the 
Millennium Development Goals, climate change 
could undermine all efforts to date. She additionally 
highlighted that some expected impacts of climate 
change will be beneficial but most will be adverse. 
Expectations are mainly for changes in frequency or 
severity of well known health risks.  
 
David Carpenter further expressed that although the CEH community has advanced in research, 
advocacy and policy, people are being exposed to more and more new chemicals, and their effects on 
human health are unknown. He pointed out that we have failed to work out how to remove these 
chemicals from the air that we breathe every day.  
 

4.2. Plenary Session 2: New Threats and Potential Health Impacts  
 
The session was co-chaired by: Philip Landrigan (USA) and Kiyoung Lee (Republic of Korea)  
 
Presentation and Speakers  
 
Children’s Health and the Environment: New Concerns 
 Jenny Pronczuk (WHO) 
Nanoparticles and their potential threats to Children's Health 

Georg Karlaganis (Switzerland) 
Research efforts leading to advanced techniques on biomarkers 
 William Suk (USA) 
 
Jenny Pronczuk opened Plenary Session 2 by reporting on the global observed rate increases of 
childhood asthma, obesity, learning disabilities, reproductive organ disorders and cancer. The 
presentation explained that this trend is largely due to the transition from agrarian to urbanized industrial 
societies, increasing production and use of chemicals, movement of hazardous wastes across borders, 
emerging and re-emerging risks: endocrine disrupting chemicals (EDCs), nanoparticles, phthalates, 
bisphenol-A, atmospheric brown clouds, and global climate change. She concluded by providing some 
brief recommendations on the international response needed to advance CEH. These included: (i) 
improvement of access to new, relevant, sound information, (ii) increased strategic international 

 
Maria Neira, Fiona Stanley and Yul-Chung Hong 
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collaboration, and (iii) local collaborations among child-care providers and other well placed community 
groups, researchers and policymakers.  
 
Georg Karlaganis presented on nanoparticles/materials and their potential threats to CEH. His 
presentation began by describing a Swiss national plan to control the health risks posed by synthetic 
nanomaterials despite existing scientific knowledge gaps. The strategy was described as a much needed 
initiative since products are already on the market (i.e. paints, coatings and cosmetics) and more 
products such as pharmaceuticals, diagnostics and applications in energy storage and production are in 
development. Georg Karlaganis recommended the need for a regulatory framework for responsible 
production and handling of synthetic nanomaterials to be tackled at the global level by organizations 
such as WHO, the Food and Agricultural Organization (FAO), the Office of Economic Cooperation and 
Development (OECD) and the International Forum on Chemical Safety (IFCS). International 
commitment towards the safe use and manufacture of nanoparticles and other materials has come by the 
adoption of the Dakar Statement at the IFCS VI Forum in September 2008 and the Strategic Approach 
to International Chemicals Management (SAICM) resolution on nanotechnologies and manufactured 
nanomaterials, which was adopted in May 2009. The second part of Georg Karlaganis’s presentation 
focused on the exposures and hazards of nanoparticles, describing 
the toxicokinetics as observed in animal studies, including the 
distribution following inspiration or ingestion. Several animal 
studies suggest that the toxicokinetics of nanoparticles/materials 
are likely to depend on physical-chemical properties such as size, 
including circulation and bio-accumulation properties. Distribution 
to the fetus in utero in animals has also been observed, thus 
potentially posing risks to the unborn child.  
 
William Suk reported on the need for effective tools and 
technologies to assess CEH. In his presentation, he highlighted that 
such tools are in fact already available; however, we must know 
and learn how to utilize them appropriately. William Suk reiterated 
the need for research efforts to be more coordinated to ensure the 
harmonization and validation of data collection methods, 
technologies and instruments, including longitudinal cohort 
studies. He also highlighted that more understanding is required of 
the relationship between genetics, infectious disease and 
environment. He pointed out that WHO Collaborating Centres will 
be key to gaining a better understanding of this relationship. 
 

4.3. Plenary Session 3: Early Environmental Determinants of Disease  
 
The session was co-chaired by: Jean Golding (UK), Byyong Kwan Son (Republic of Korea) and Hee-Ju 
Park (Republic of Korea). 
 
Presentations and Speakers  
 
Early Origins of Disease: New Collaborations to Improve Child Health in a Challenging 21st Century 

Fiona Stanley (Australia) 
Windows of Development: respiratory and immune systems  

Peter Sly (Australia)  

 
William Suk 
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Environment and Neurodevelopmental problems 
 Baek Lin Eun (Republic of Korea) 
 
Plenary Session 3 strongly advocated for more involvement and collaboration of health professionals 
from diverse but specific specialist disciplines in studying the early environmental determinants of 
disease. Disciplines such as epidemiology, neuroscience and environmental health need to begin to 
consider the role of the environment on children and take a multidisciplinary approach to their research.  
 
The plenary opened with a presentation from Fiona Stanley. In her presentation, she discussed various 
adverse exposures to pregnant women and the consequences to the fetus. Exposures or insults such as 
medical, physical/chemical environment and infection during pregnancy and immuno-deficiencies were 
used as examples of early origins of disease. Fiona Stanley then highlighted the adverse health effects 
(including death) these exposures have on the fetus, child, adolescent and adult.  
 
Peter Sly presented on the respiratory and immune systems and the risks posed to these systems by 
adverse environments. He highlighted that maternal smoking and indoor/outdoor air pollution exposure 
during pregnancy and maternal diet hinder lung growth in utero and immune development. Postnatally, 
he reiterated that the developmental stage determines the outcome of exposures and it can result in 
increased risks of developing asthma, more severe acute respiratory illness (fever, cough, wheeze), 
increased cough, decreased birth weight, risk of birth defects and sudden infant death syndrome (SIDS). 
Peter Sly emphasized the effects that secondhand smoke exposure continues to have on mothers and 
further explained the transgenerational influence of secondhand smoke. 
 
Baik-Lin Eun explained that brain development is much more vulnerable to environmental influences 
than we ever suspected and that the environment affects the number of brain cells and number of 
connections among them. Insult during pregnancy can result congenital and cognitive disorders such as 
mental retardation, autism and autistic disorders, developmental language disorders, learning disorders, 
attention deficit hyperactivity disorder (ADHD), as well as neural tube defects, segmental defects, 
anomaly of cortical development and congenital anomaly of corpus callosum. He highlighted that 
although heredity, gene expression, social environments and nutrition play critical roles in brain 
development, toxic chemicals are currently the least researched and the most preventable. He further 
explained that little systematic evaluation has been carried out on the neurodevelopmental impacts of a 
variety of potentially toxic agents to which people are regularly exposed. 
 

4.4. Plenary Session 4: Longitudinal Cohort Studies  
 
The session was co-chaired by: Danuta Krotoski (USA) and Eunhee Ha (Republic of Korea).  
 
Presentations and Speakers 
  
The importance of Longitudinal Cohort Studies for children's environmental health   
 Philip Landrigan (USA) 
Strategies for establishing strong political support for Longitudinal Cohort Studies    
 Eun Hee Ha (Republic of Korea)   
Preparation of Japan's Environment and Children's Study     
 Tsukamoto Naoya (Japan)  
Evidence based maternal child and adolescent health: Policy impact of a birth cohort study in a 
developing country - Jamaica     
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 Affette McCaw-Binns (Jamaica)  
Guide to Undertaking a Birth Cohort Study: Purposes, Pitfalls and Practicalities 
 Jean Golding (UK) 
 
All presenters gave case studies of undertaking longitudinal cohort studies (LCS) in their respective 
countries, highlighting the benefits, the difficulties and the outcomes. Philip Landrigan outlined the 
difficulties in setting up the National Children’s Study in the USA, including the approval of protocols 
involving multiple centres, population demographics and diversity and funding. In his presentation he 
also outlined the need for such studies to develop baseline information on child health, increase 
understanding of the environmental causes of disease – traditional and new, measure exposures in real 
time, develop new methodologies, train the next generation of physicians and nurses and generate 
information that builds the  political will to confront hazards.  
 
Eunhee Ha used her experience with the “MOCEH” study in the Republic of Korea to provide an 
overview of how the MOCEH LCS has shaped policy and legislation. In her presentation she 
highlighted the Research to Policy Cycle and the steps the Republic of Korea has taken so far to 
influence policy. From the MOCEH experience, Eunhee Ha outlined that LCS have been successfully 
used to influence policy at the national level (through governments) and at the micro level (through 
guidelines for different hospital and clinic settings). 
 
Tsukamoto Naoya provided an overview of the preparation stages for the implementation of the Japan's 
Environment and Children's Study.  
 
Affette McCaw-Binns reported on the Jamaica Birth Cohort Study that 
is now in the third phase. The Jamaican experience was of particular 
value to the session as it provided the audience an example of the 
successful implementation and execution of a developing country LCS. 
She reported the many challenges faced by middle and low income 
countries including competing technical opinions and interests as well as 
funding. She also recommended that such countries must ensure that 
limited resources are put to best use, strategies intended to improve 
health must have great penetration (reaching the maximum number of 
persons), where possible have a public health preventive versus a 
personal individual curative approach and should make maximum use of 
human resources so that no highly trained person is engaged in tasks that 
less highly trained persons are capable of undertaking. Affette McCaw-
Binns conveyed the importance of LCS to direct future research, the 
development of community based programmes, as well as the 
standardisation of treatment protocols, medical techniques and practices 
and record keeping, providing professional training as well as 
advocating for reform in policy and legislation.   
 
Jean Golding highlighted the importance of selecting the right environmental measures, and combining 
them with the right health outcomes measures, the right biological samples and genetic analysis. The 
presentation also highlighted the importance of preparing, piloting and validating the methods to be used. 
Jean Golding also shared some useful insights with respect to the organization and execution of LCS.  
 

 
Affette McCaw-Binns 
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4.5. Plenary Session 5: Facts and Trends  
 
The session was co-chaired by: Peter Sly (Australia) and Ji Tae Choung (Republic of Korea).  
 
Presentations and Speakers  
 
Environmental Change & Childhood Asthma    
 Young Yoo (Republic of Korea)     
Child injuries: a growing global public health problem 
 Fazlur Rahman (Bangladesh) 
Child cancer and environment      
 David Carpenter (USA)         
Childhood obesity, diabetes and environmental exposures       
 Yun Chul Hong (Republic of Korea)     
 
The four presentations in this session highlighted current and emerging trends in childhood disease and 
injury prevention. The presentations in this session demonstrated that much “conventional wisdom” 
about the environmental contributions to chronic childhood diseases may be simplistic and that further 
multidisciplinary research will be required to understand this complex area. 
 
In his presentation, Young Yoo identified both traditional (air pollution, thunder storm epidemics) and 
newer environmental triggers (atmospheric brown cloud) as the most common triggers of asthma and 
exacerbation of asthma attacks. Young Yoo showed that over the last 50 years asthma rates in 
industrialized countries have increased and the expected climatic changes and more extreme weather 
events and non-sustainable human activities are only expected to affect these trends further.  
 
Fazlur Rahman reported on the latest WHO data on prevalence and recommendations for preventing 
avoidable childhood deaths attributed to non-intentional injuries, including road traffic injuries, falls, 
drownings and poisonings. The increasing prevalence of childhood cancers such as leukaemia and brain 
tumours, together with potential environmental causes was presented.  
 
David Carpenter presented on the increasing evidence that non-ionizing radiation from sources such as 
electromagnetic fields generated by power lines and mobile phones may be playing an important role in 
cancer.  The developing brain has increased vulnerability to these hazards.  
 
The prevalence of diabetes and obesity was presented by Yun Chul Hong. These conditions are 
increasing in many parts of the world, including in developing countries. The traditional view that 
obesity simply represents an imbalance between caloric intake and energy expenditure was challenged. 
The role of exposures during gestation and in early life and the potential role of exposures to a variety of 
chemicals, especially those with endocrine-disrupting actions were discussed.  
 

4.6. Plenary Session 6: From Exposure Science to Policy and Legislation 
 
The session was co-chaired by: Carlos Dora (WHO) and Dong-Chun Shin (Republic of Korea). 
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Presentations and Speakers  
 
The Korean experience: environmental health law    
 Mee Ja Park (Republic of Korea)    
National agencies promoting CEH    
 Claudia Thompson (USA)   
National agencies promoting CEH    
 Peter Grevatt (USEPA)   
From research to protective policies     
 Mathuros Ruchirawat (Thailand)    
A Children's Environment and Health Strategy: country experience  

Raquel Duarte Davidson (UK)     
Regional experience    
 Nick Johnstone (OECD)   
 
Speakers included representatives from the director of Environmental Health Policy Ministry of 
Environment, Republic of Korea, National Institute for Environmental Health Sciences, US 
Environment Protection Agency, Organization for Economic Cooperation and Development, 
Chulabhorn Research Institute, Thailand and the Children's Environment and Health Action Plan for 
Europe. Recommendations from this plenary session included: 
 
-  Build solid science foundations  
-  Foster collaborations locally, regionally and internationally  
-  Collaborate with other disciplines, i.e. economists, epidemiologists, environmentalists, health 

professionals and academicians   
-  Engage experts through a consultative process 
-  Measure results 
-  Develop national messages 
-  Economists and epidemiologists need to work in a complementary fashion in order to provide the 

evidence that allows policymakers to ensure policies are efficient 
-  Raise visibility: Increase awareness of the risks from exposure, engage communities 
-  Communicate to policy makers the risks associated with current exposure situations and the actions 

needed 
 
The host nation, through the presentation of Mee Ja Park, demonstrated great leadership in translating 
research into action. As of March 2009, the Republic of Korea has implemented a National 
Environmental Health Act to deal with the consequences of climate change. They have also adopted 
effective programmes and policies for the prevention and management of asbestos in buildings, 
treatment system of waste asbestos, epidemiological study & health damage control, asbestos 
management infrastructure and additionally the Ministry of Environment has also established 
recommended indoor air quality standards, constructors’ responsibility, restriction on pollution-releasing 
materials, and installation of air ventilators in several different types of buildings and work 
environments.   
 

4.7. Plenary Session 7: The role of international organizations and conventions 
  
The session was co-chaired by: Hisashi Ogawa (WHO/WPRO) and Young Woo Park (Republic of 
Korea). 

 
Raquel Duarte Davidson 
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Presentations and Speakers  
 
Children’s Health and the Environment from the Perspective of the Stockholm Convention on Persistent 
Organic Pollutants 

Ronald MacFarlane (UNEP) 
The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their 
Disposal 

Jinhui Li of BCRC (China)   
UNEP Chemicals:  Role in Promoting Children’s Environmental Health 

Desiree Narvaez (UNEP Chemicals) 
Scaling Up Advocacy Efforts 

Jules de Kom (Suriname)   
Environmental threats to Human Health: Evidence Base and Health Impact 

Maria Neira (WHO) / Hawa Senkoro (WHO/AFRO)   
Regional Forum on Environment and Health 

Hisashi Ogawa (WHO/WPRO)   
 
This session began with presenters from the Basel and Stockholm 
Conventions. Both Conventions presented their work on the protection 
of human health through the sound management of chemicals and 
waste/waste products and the activities particularly relevant to the 
protection of children. The UNEP Chemicals Programme outlined the 
activities of the Global Mercury Partnership and the recent agreement to 
negotiate a global legally-binding instrument on mercury which aims to 
“Protect human health and the global environment from the release of 
mercury and its compounds by minimizing and, where feasible, 
ultimately eliminating global, anthropogenic mercury releases to air, 
water and land”.  
 
Hawa Senkoro (WHO/AFRO) and Maria Neira (WHO) presented the 
Libreville Declaration on Health and Environment in Africa adopted at 
the end of the First Inter-ministerial Conference on Health and 
Environment in Africa. This Declaration commits governments to take 
measures to stimulate policy, institutional and investment reforms to 
optimize synergies between health, environment and other relevant sectors. The Gabon meeting 
highlighted the need to address health, environment and economic development issues in an interrelated 
manner to generate new synergies in poverty reduction and social equity, while acknowledging that 
Africa is one of the most vulnerable regions to climate change but has the least adaptive capacity to the 
health and other impacts of climate change. 
 
Hisashi Ogawa presented on the Regional Forum on Environment and Health for Southeast and East 
Asian Countries. Following the recommendations of the First and Second High-Level Meetings on 
Environment and Health held in Manila, Philippines in November 2004, and in Bangkok, Thailand in 
December 2005 respectively, WHO and UNEP convened the first Ministerial Regional Forum on 
Environment and Health. The Ministerial Regional Forum adopted a Charter – A Framework for 
Cooperation – and work plans that aim to promote coordinated intervention at regional level to reduce 
the adverse impacts of environmental deterioration on human health in the region. The regional Charter 

 
JinHui Li 
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contains six environmental health priorities for 2007-2010, including Air Quality, Water Supply, 
Hygiene and Sanitation, Solid and Hazardous Waste, Toxic Chemicals and Hazardous Substances, 
Climate Change, Ozone Depletion and Ecosystem Change, Contingency Planning Preparedness and 
Response to Environmental Health Emergencies. Additionally, the charter looks to widening technology 
choices and improving data collection and availability.  Hisashi Ogawa reported that plans are now in 
hand for the Second Ministerial Regional Forum from 25-26 August 2010 in the Republic of Korea in 
which work plans for several thematic areas for 2010 – 2013 will be considered.  
    
Reporting on the Americas and the Caribbean Jules de Kom discussed the critical role of targeted 
advocacy efforts in progressing practical sustainable solutions to protect children’s health from harmful 
environments and toxic exposures.  

 
4.8. ROUNDTABLE: Challenges and Opportunities for Raising CEH in the Global and 

Local Agendas  
 
The session was co-chaired by: Maria Neira (WHO) and Yun-Hwa Ko (Republic of Korea). 
 
Presentations and Speakers  
 
Ministry of Health 

Duk Hyoung Lee (Republic of Korea)   
Centro de Información Toxicológica (CITUC) 

Enrique Paris (Chile)    
International Society of Doctors for the Environment  

Lilian Corra (Argentina)    
World Health Organization 

Carlos Dora (WHO)     
Children’s Environmental Health Network 

Nsedu Witherspoon / Joy Carlson (US)    
World Health Organization - Regional Office for Africa  

Waltaji Terfa (Ethiopia)     
 
This session discussed possible future directions for the children’s health and environment movement. 
The audience heard from individuals representing various international, governmental and non-
governmental organizations. Panellists presented views on priorities for action and information on 
challenges and lessons learned from a range of efforts. All representatives agreed that now was the right 
time to influence and develop policy and raise CEH in the global health agenda. A special letter written 
to WHO by NGOs present at the Conference was read to the audience by Joy Carlson (US) - see 
Appendix 6. 
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5. THEMATIC SESSIONS 
 
Ten thematic sessions took place on Monday 8th June. Each 3-hour session was devoted to one single 
critical environmental health issue pertinent to child health. Short presentations selected from submitted 
abstracts were then presented and discussed with groups of 10-150 participants.  
 
Each oral presenter was given 15 minutes for presentation and 5 minutes for questions and answers. 
Interaction among the audience was encouraged once all abstracts had been presented in order to come 
up with recommendations pertinent to the session theme so these could be included in the conference 
report and Busan Statement. Co-chairs of each session were asked to provide feedback to the Executive 
Committee regarding the discussion, recommendations as well as a summary report of each session. 
These are presented below. Presentations and abstracts are available from the conference website (6). 
 

5.1. Heavy Metals: The Example of Lead 
 
Presentations and Speakers  
 
Implementing Strategy to Reduce Exposure of Children to Lead in Rudnaya River Valley, Russian Far 
East  

Petr Sharov (Russia) 
ITREOH in South Asia: Enhancing Research Capacity towards Intervention and Policy Change  

Nalini Sathiakumar (USA) 
Heavy metal intake among Korean children – estimation from faecal analyses and potential risks  

Sunmi Kim (Republic of Korea) 
Influencing Public Health Policy in Response to Lead Poisoning Prevention and Exposure in the 
District of Columbia  

Aurora Amoah (USA) 
 The effects of low blood lead concentrations on the cognitive develop of children from various localities 
in Malaysia  

Zailina Hashim (Malaysia) 
Comparative Analysis of Lead Poisoning Prevention and Management in the Mid-Atlantic Cities of the 
United States  

Aurora Amoah (USA) 
Blood Lead Levels of Children and its trend in China 

Jingliang ZHANG (China) 
Lead early exposure follow- up 

Amalia Laborde (Uruguay) 

Focus of Session 

Lead exposure is one of the most extensively studied hazards to environmental health of children and 
according to new findings is thought to be one of the strongest threats to healthy reproductive function 
in adult females. Some of the new advances in our understanding of this metal include mechanisms and 
cellular specificity of lead and how these factors may interact with co-exposures and this may influence 
health outcomes. New areas of concern include the interaction between stress and lead exposure and 
impacts on disease as observed in low socioecononomic populations. These have been described in a 
recent review. This is of particular importance as poverty is often associated with elevated lead exposure 
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in many parts of the world. The current therapeutic approach to lead toxicity is to increase the excretion 
of lead by chelation. But the safety and efficacy of various chelators may be questioned as they have not 
all been evaluated extensively. The present review suggests that nutritional factors (some essential 
elements and vitamins) may be important modifiers for the metabolism and toxicity of lead through their 
altered biokinetics at enzymatic and absorptive sites, and through antioxidant activity. Consequently, 
experiments are needed to show the effects of nutrients on the cells or animals that are treated 
concomitantly for lead exposure. The lessons of phasing out lead in gasoline were highlighted, as well as 
high risk emerging exposures such as through battery recycling, were discussed. An interesting part of 
the discussion highlighted the potential that lead exposure may be associated with criminal and violent 
behaviour patterns. This topic needs future study.  

The recommendations from the session are outlined below:  

-  Identify high risk areas for lead exposure from gasoline and work to help educate politicians and 
make changes 

-  Educate local communities about the dangers of lead exposure from battery recycling 
-  Support and connect scientists interested in working on areas such as the effects of nutrition and 

lead exposure, as well as lead exposure and behavioural outcomes 
-  Facilitate further discussion and study of the effect of lead chelation and health impacts. 

 
5.2. Mercury: Global Concern  

 
Presentations and Speakers  
 
Global Mercury Assessment   

Desiree Narvaez (UNEP) 
WHO Policy Paper on Mercury   

Hisashi Ogawa (WHO- WPRO) 
Mercury: Environmental Health Challenges and Opportunities 

Jules Antom de Kom (Suriname) 
Mercury Free Hospitals: Philippine Experience   

Faye Ferrer (Philippines) 
Strategic Approach to International Chemicals Management Quick Start Programme project: 
Addressing Mercury in Products   

Lillian Corra (Argentina)           
Gold mines and children exposure to heavy metals in Ecuador  

Raul Harari (Ecuador) 
Mercury as a health hazard for mothers and children – results from small scale gold mining areas in 
Zimbabwe 

Stephan Boese-O'Reilly (Austria)  
Mercury: The way forward  

Desiree Narvaez (UNEP)  
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Summary of Presentations  
 
The global mercury assessment revealed mercury releases from both natural and anthropogenic sources. 
The 2005 UNEP mercury trade report showed mercury demand as highest in the artisanal small scale 
gold mining sector, in vinyl chloride monomer production, and in mercury-containing products 
(measuring and control devices, dental amalgam, lamps, batteries, 
electrical switches, other uses). Primary mining in Kyrgyzstan and 
in China remain the sources of mercury supply. The 2005 UNEP 
mercury emission report revealed highest emission from 
unintentional sources: coal combustion, artisanal small scale gold 
mining sector, and waste incineration. 
 
Recognizing that mercury releases are significant in the health care 
setting, WHO has policy guidelines to minimize if not eliminate 
these releases. WHO policies on mercury are short-, medium- and 
long term strategies which include the eventual phase out of 
mercury devices, promoting substitutes, and the development of 
national plans that include the environmentally sound management 
of mercury devices and waste. 
 
Environmental health challenges for mercury include identifying 
the exposure pathway and the consequent health impacts. 
Population exposures to mercury can be in the form of ingestion of 
methylmercury from contaminated fish, inhalation of mercury 
vapours from occupation of artisanal small scale gold miners and dentists, or dermal exposure to 
elemental or liquid mercury such as from broken lamps and thermometers. The most common exposure 
pathway for humans to methylmercury is via ingestion of contaminated fish, shellfish, or marine 
mammals. 
 
Addressing mercury in products is made possible through intersectoral effort as demonstrated in a multi 
country project in Latin America. The SAICM Quick Start Programme (QSP) has several components: 
mercury inventory from products, awareness raising, promoting substitutes, and sound management of 
its waste. A good model for phasing out and promoting substitutes for mercury containing thermometers 
in the health care setting is being done in the Philippines, where the Philippine Ministry of Health issued 
an administrative order to this effect. Waste management of these thermometers however needs to be 
defined. 
 
Studies in the gold mining sector in Zimbabwe revealed higher levels of mercury in breast milk of 
mothers exposed, compared to the control area. A similar study done in Ecuador revealed high levels of 
mercury, lead and cadmium among exposed children in a mining area compared to exposures of these 
heavy metals in industrial areas in Sweden and Slovakia. 
 
The recommendations from the session are outlined below:  
 

-  Support the mercury intergovernmental negotiation process that will elaborate a legally-binding 
instrument  

 
Jules de Kom 
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-  Continue country activities to reduce mercury pollution; governments, non government 
organizations, and other stakeholders are invited to formally join the UNEP Global Mercury 
Partnership  

-  Continue and enhance research on mercury risk assessment, management and communication 
 

5.3. Hazardous Wastes and Children’s Health 
 
Presentations and Speakers  
 
Hazardous Wastes and Children’s Health 

Irma Makalinao (Philippines)   
Exposures to dioxins and furans from open burning of urban household waste 

Ronald MacFarlane (UNEP)  
Hazardous waste and Children’s Health in Nepal    

Ram Chantra Sah (Nepal) 
A study on the influence of hazardous wastes on the health of the child rag pickers 

 Jaya Srinivasan (India)   
Health perspectives of children working in as waste pickers in San Miguel, El Salvador  

Tania Gavidia (Australia) 
 
Summary of Presentations  
 
The session focused on various aspects of waste management 
both at the local and international level and in various 
settings. The first presentation exposed participants to a case 
of mercury spill in a Philippine school and challenges 
encountered during the cleanup process of the generated 
waste. The presentation also presented on some of the 
initiatives adopted that were prompted by the chemical spill.  
 
Ronald Macfarlane reported on the Stockholm Convention 
and poor waste management as an important source of 
persistent organic pollutants (POPs) and other pollutants. He 
used examples from Japan, Kenya, Canada and from various 
industries including mining, industry, agricultural and 
unregulated/informal waste recovery.  
 
A Nepalese case study of waste generation and management 
demonstrated that the overall waste management system has 
not been taken seriously in the country and overall very poor 
management exists in the healthcare system (including hospitals, laboratories, pharmaceutical 
companies and blood banks), agriculture (pesticide use) and solid waste. Ram Chantra Sah also reported 
on some of the initiatives undertaken by his organization to raise awareness about the adverse health 
effects of mercury use in healthcare and lead poisoning in children and school environment. His final 
comment explained that although the Nepalese Government is trying to tackle the problem with legal 
and technical measures, they are still unable to observe expected and required results.  
 

 
Irma Makalinao 
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The final two presentations focused on the health of child waste pickers in India (presentation by 
Srinivasan Jaya) and in El Salvador (presentation by Tania Gavidia). The presentations reported on the 
types of wastes collected by children in the informal recycling sector as well as the negative physical 
health and psychosocial effects the children suffer in their work environment.  
 
The session provided a chance for very interactive discussion between delegates who were concerned 
about children working with waste, and those dealing first hand with international Conventions and 
technology employed by national governments. Discussion revolved around how to best stop the 
involvement of children in open waste dumps and how to best influence governments to adopt sound 
waste management systems. 
 
The recommendations from the session are outlined below:  

-  Encourage exchange between developed and developing countries regarding technology, 
knowledge and experience 

-  Reduce household poverty / develop income generating schemes because these are the most 
important factors to successfully prevent the involvement of children in informal recycling 
activities 

-  Adopt and comply with the different international agreements to control the transboundary 
movement of waste  

 
5.4. Climate Change: 

 
Presentations and Speakers  
 
Study of susceptibility of children to ambient temperature and mortality in 2 cities of Korea 
  JooYoun Chung (Korea) 
Adverse effects of climate change on population health in Armenia  

Amalia Hambartsumyan (Armenia) 
Impact of climate change on child health: Experiences from SIDR affected areas of Bangladesh  

Fazlur Rahman (Bangladesh) 
Climate Change & Chemical Safety: How to protect health? 

Lilian Corra (Argentina) 
Climate Change and Health in the Asia-Pacific Region 
 Hisashi Ogawa (WPRO) 
Climate Change and Child Health 

Ruth Etzel (USA) 
 
Summary  
 
For all those concerned about the health of children, this session concluded that the time to act is now. 
The goals are to adapt to warming that is already assured and to avoid dangerous climate change.   
Dangerous climate changes include sea level rise and species extinctions. These are irreversible in 
human time.  Partial melting of Greenland and west Antarctica are expected from temperature rises 1-4 
degrees C above 1990 levels resulting in a 4-6 meter rise in ocean levels.  Species extinctions are also a 
risk.  20-30% of plant and animal species are at risk of extinction with a >1.5 - 2.5 degree C average rise.  
Massive extinctions are likely with a 4-5 degree C rise. 
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The role of the health sector is adaptation.  In direct patient care, it is important to optimize 
immunizations and access to care.  It is also important to teach about the use of UV, heat, and air quality 
indices, early warning systems and response, and to identify vulnerable individuals in each physician´s 
practice. It is also important to work with public health officials to develop a local climate change-
related health risk profile and to include vulnerable groups´ issues (i.e. children´s issues) in disaster 
planning. It is crucial to develop low toxicity vector control programs and to improve disease reporting 
and surveillance. 
 
In the community, efforts are needed to protect the drinking water supply and quality, to support local 
agriculture, and to develop broad partnerships and programs across sectors. 
 
Mitigation is to avoid the unmanageable.  Many people 
do not know that 45% of the average per capita carbon 
footprint is individual activity that is under personal 
control.  (There are much higher individual footprints in 
most industrialized countries, and much lower 
individual footprints in developing countries.)  We 
should find the win-win choices.  This includes burning 
calories instead of carbon.  More active transport cleans 
the air and also fights obesity.  We should promote 
social time instead of screen time.  More interactive 
family and group time combats isolation and depression. 
 
We should eat fresh, locally and lower on the food chain.  This supports local farms and the local 
economy, improves nutritional quality, and may result in a lower risk of chronic diseases. Energy 
efficiency saves money (so that wealth supports health) 
 
The recommendations from the session are outlined below:  
 
1. Replace biomass with clean renewable energy and develop "smart" local electrical grids 

-  Reduces emissions and prevents new emissions  
-  Prevents cardiopulmonary diseases and death  
-  Gets necessary energy to households 

2. Improve public transport, create bike lanes 
-  Reduces need for personal vehicle  
-  Decreases congestion, noise and air pollution  
-  Promotes active transport 

3. Promote solar hot-water and water conservation 
-  Reduces air pollution, promotes health, saves money 

4. Strengthen traditional diet -- continue to eat low on the food chain, local and organic when available. 
-  Supports local farm economy 
-  Improves nutritional quality  
-  Prevents obesity  
-  Lowers risk of chronic diseases 

 
 
 

 
Ruth Etzel 
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5.5. Persistent Organic and Other Pollutants: Assessing and Preventing Exposure  
 
Presentations and Speakers  
 
Persistent Organic and other Pollutants – assessing and preventing exposure 

Simona Surdu (USA) 
POPs issues and management strategy in Korea 

Junheon Yoon (Republic of Korea) 
Application of health examination system of total PCBs to prevent prenatal and lactational exposure of 
persistent organic pollutants (POPs) 

Chisato Mori (Japan) 
Biotransfer of POPs in environment and their health risk on children  

Ying Xu (China) 
POPs in Russia: Health effects and action plans 

Boris Revich (Russia) 
An overview of levels of persistent organic pollutants in the world – results from the first global 
monitoring report under the Stockholm Convention 

Ronald MacFarlane* (UNEP) 
 
Summary  
 
In the last decades, many efforts to address the trans-boundary persistent organic pollutants (POPs) 
contamination and related risks have been coordinated at the regional and global level. The international 
agreements (e.g, Basel, Rotterdam, Stockholm Conventions) are directed at controlling exposure of 
humans and wildlife and require parties to develop national action plans to reduce or eliminate 
production, use, and emissions of POPs. Until now, the Stockholm Convention on POPs has targeted 12 
hazardous pesticides and industrial chemicals that are highly toxic and have the potential to cause 
significant adverse effects to human health. In May 2009, Geneva hosted the fourth meeting of the POPs 
Review Committee that decided to recommend to the Conference of the Parties of the Stockholm 
Convention the listing of nine new chemicals that are used as pesticides, flame retardants, and other 
commercial uses.     
 
The speakers in the session presented an overview of the environmental contamination and children’s 
exposure to persistent organic pollutants in their countries (Korea, Japan, China, and Russia) and in the 
world (UNEP – results from the first global monitoring report under the Stockholm Convention). The 
presentations highlighted special vulnerability for increased exposure, susceptibility and adverse health 
effects in the fetus, newborn, and child. The actions taken in different countries to control/prevent 
exposure and protect human health and the environment were addressed by the speakers, who also 
outlined the specific challenges/problems (e.g., PCBs waste, dioxin emissions, E-waste recycling) as 
well as the future directions including new POPs management, research, and international 
cooperation.      
 

5.6. Nano: An Emerging Small Issue  
 
Presentations and Speakers  
 
What is Nanotechnology? What are nanoparticles? 

Sung Ik Yang (Republic of Korea) 
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Paediatrician’s perspective on nanoparticles - are they important for CEH? 
Peter Sly (Australia) 

Environmental Threats to Children’s Health: Nanoparticles   
William Suk (USA) 

The interaction of manufactured nanomaterials with our organism - example lung 
Georg Karlaganis (Switzerland) 

Aggregates of pure ultrafine carbon increase adherence of Streptococcus pneumoniae to lung epithelial 
cells 

Jonathan Grigg (UK) 
Cytotoxicity and differential gene expression profiling in human keratinocytes exposed to nanoparticles 

Seung ho Lee (Republic of Korea) 
OECD collaborative programme on manufactured nanoparticles: Republic of Korea contributions 

Kyung-Hee Choi (Republic of Korea) 
Recent international actions on nanotechnology and manufactured nanomaterials: IFCS Forum VI and 
ICCM2  

Judy Stober (IFCS) 

Summary of Presentations  

The field of nanotechnology has advanced rapidly over the past few years bringing many benefits, yet 
we are only starting to study unintended risks of the technology in the context of environmental health. 
Eight papers were presented in the thematic session. The papers introduced the topic of nanotechnology 
and nanoparticles, and presented an overview of the OECD program on safety of manufactured 
nanomaterials and the outcomes and recommendations of recent international actions. Five papers 
described the potential health effects of manufactured nanoparticles.  

Sung Ik Yang introduced the definition of nanotechnology and nanoparticles and presented examples of 
the potential benefits and risks of nanotechnology and nanoproducts. 

Peter Sly described the results of studies of the exposure assessment of nanoparticles and suggested that 
combustion-related nanoparticles such as tobacco smoke and diesel exhaust particles are likely to be 
more dangerous than manufactured nanoparticles based on information at this time. This may change, as 
our body of evidences grows and knowledge evolves.  

William Suk raised the concern on the health effects from exposure to nanoparticles and considered that 
children are most vulnerable to nanoparticles as a consequence of their rapid biological growth and 
development. He suggested that further research is needed to bridge research gaps to ensure protection 
of children’s health. 

Georg Karlaganis presented on the effect of surfactant and 
size of nanoparticles and stated that the lung is the most 
important uptake route for manufactured nanoparticles.  

Jonathan Grigg presented the results of a study on the effect 
of exposure of lung cells to nanoparticles that indicated that 
nanoparticles of carbon per se have the potential to increase 
the susceptibility of children’s lung cells to bacterial 

 
George Karlaganis 
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infection.  

Seung ho Lee presented the results of a cytotoxicity and gene expression study profiling human 
keratinocytes after exposure to silica nanoparticles and showed that nanotoxicity mechanism is 
correlated with active oxygen production, oxidative stress, apoptosis, and antioxidant defence 
mechanism.  

Kyung-Hee Choi presented the activities of OECD on manufactured nanomaterials in terms of 8 steering 
groups as well as national ongoing research projects. It was stressed that coordination and cooperation 
among stakeholders be strengthened at national, regional and international level.  

Judy Stober presented the outcomes and recommendations of recent international actions on 
nanotechnology and manufactured nanomaterials by IFCS Forum VI (2008 Sept) and ICCM (2009 May). 

Participants recognized potential benefits and potential risks to human health. It is agreed that 
standardised test protocols are be needed to characterize the nanotoxicity. In particular, the special 
vulnerability of the developing foetus and child to exposure from toxic substances and the information 
gap in risk assessment and research strategies addressing the health and safety aspects of 
nanotechnology and manufactured nanomaterials was highlighted.  

The recommendations from the session are outlined below:  

- Include the developing fetus and child in research strategies and protocols addressing the health 
and safety aspects of nanotechnology and manufactured nanomaterials before the situation of 
potential harmful exposure arises 

- Raise awareness and share information on the health and safety aspects of nanotechnology and 
manufactured nanomaterials concerning the developing fetus and child 

- Promote a precautionary approach to policy and action on nanotechnology and manufactured 
nanomaterials 

 
5.7. CEH Centres: PEHSU and UPA experience  

 
Presentations and Speakers  
 
Pediatric Environmental Health Specialty Units 

Leslie Rubin (USA) 
Chilean Experience in Setting up a Center of Environmental Pediatrics  

Enrique Paris (Chile) 
Pediatric Environmental Health Unit Montevideo- Uruguay 

Amalia Laborde (Uruguay) 
Growing the Pipeline 

Ruth Etzel (USA) 
CEH Centres: Experience from the Pediatric Environmental Health Specialty Units  

Philip Landrigan (USA)  
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Summary of Presentations  
 
Health care providers are inadequately trained to address children’s environmental health issues. They 
need additional knowledge on the prevention, diagnosis, management, and treatment of environmental 
exposures and environmentally-related illnesses. Paediatric health care providers often lack sufficient 
knowledge and experience with environmental health risks, while other health providers focusing on 
environmental health may not be equipped to deal with children, whose bodies function differently from 
the bodies of adults in many ways.  Children's Environmental Health Centres (CEHCs) can help fill this 
gap. 
 
Although each CEHC’s exact role will vary depending on 
local needs and resources, each one should be prepared to 
undertake four activities: (i) Educate the public about the 
impacts of environmental exposures on children’s health; 
(ii) train health care providers and engage with the health 
community; (iii) provide consultative medical services; 
and (iv) consult with government agencies to address 
environmental hazards through  policies that take into 
account the unique vulnerabilities of children. 
 
Establishing CEHCs with common goals, objectives, and 
responsibilities will enable a strong and vibrant network 
to develop worldwide.  A strong network allows 
individual CEHC directors to specialize in different environmental health issues, providing consultation 
to other directors as needed and lowering costs for all. In the Republic of Korea, the Environmental 
Health Centre Network implemented by the Ministry of Environment has allowed individual Centres to 
focus on research and management of children’s diseases pertinent to the country’s health concerns. 
Cooperating with these Centres, the Ministry continuously makes efforts to promote preventive 
measures through evidence-based policies.  
 
The recommendations from the session are outlined below:  
 

- Promote the development of additional CEHCs 
- Encourage networking of CEHCs to share information and resources. 

 
5.8. Radiation and Other Exposures in Hospital Settings 

 
Presentations and Speakers  
 
Radiation and children's environmental health 

Maria del Rosario Perez (WHO) 
Radiation safety: can a national campaign (Image Gently) affect global health 

Sarah Frush (USA) 
Current challenges in paediatric oncology 

Chang-Ok Suh (Republic of Korea) 
The effects of kVp energies on CT dose and noise in paediatric phantom 

Sung-Joong (Republic of Korea) 
Estimations of Organ and Effective Doses in Pediatric X-ray CT Examinations 

 
Leslie Rubin 
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Keiichi Akahane (Japan) 
Entrance Skin Dose in Common Pediatric x-ray Examinations 

M.H. Shabon (Egypt) 
 
Summary of Presentations  
 
The session was co-chaired by Shunichi Yamashita (Japan) and Chang-Ok Suh (Korea). Key issues and 
challenges were identified and policy options were discussed through a fruitful exchange of experience 
at country level in the field of risk assessment, risk management and risk communication.  
 
Radiation is today an essential tool for the diagnosis and treatment of paediatric diseases. However, 
inappropriate or unskilled handling can result in potential health hazards. There is need to control and 
minimize health risks, while maximizing the benefits. Although the individual cancer risk associated 
with diagnostic radiation exposure is low, the overall risk related to the increasingly large paediatric 
population being exposed is becoming a public health issue that calls for a more integrated and 
comprehensive response.  
 
The recommendations from the session are outlined below:  
 
The two pillars of radiation protection in medical exposures are justification of procedures and 
optimization of doses. The benefits of justified and properly performed radiological examinations will 
always outweigh the risks for an individual child but unnecessary exposure to radiation will be 
associated with unnecessary risk.  
 

- The medical community, professional bodies and governments should share the 
responsibility of promoting safe and effective use of radiation in children's healthcare. 
 

5.9. Early Environmental Origins of Disease/Longitudinal Cohort Studies 
 
Presentations and Speakers  
 
Impact of air pollution to children's health 

Radim Sram (Czech Republic) 
Gestational exposure to high levels of perchlorate; Neonatal T4 and neurobehavioural development 

Yona Amitai (Israel) 
Center for Environmental Diseases – Birth Defects: 1. Overview 

Soo-Hun Cho (Republic of Korea) 
Korean Center for Environmental Disease Research– Birth Defects (CEDR-BD) II. Korean Birth 
Defects Surveillance Program 

Jongkwan Jun (Republic of Korea) 
Prenatal pesticide exposure as predictor of neurobehavioural deficits and increased blood pressure at 
school age: part of a silent pandemic? 

Raul Harari (Ecuador) 
 
Summary of Presentations  
 
Exposure to environmental hazards in earlier life is becoming an intense interest and posing strong 
challenges in environmental health research. Prenatal and postnatal exposure can bring about 
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irreversible damage to children’s development; sometimes the effect reaching to later life with further 
functional derangement. However, development of research method and financial support is needed for 
research on exposure-health effect relationships in longitudinal studies. In this session, five studies, 
ranging from a birth cohort study at the national level, birth defects registration, and effect of pesticide 
on infants’ and children’s development in a developing country were presented. 
 
Radim Sram presented health effects of air pollution on two major cities in the Czech Republic through 
longitudinal studies. His research has shown that intrauterine growth retardation was related to the PM10 
level and carcinogenic polycyclic aromatic hydrocarbon (PAH) levels in the 1st month of pregnancy. 
Birth weight was also inversely related to secondhand smoke exposure and some of the genetic 
polymorphisms. Air pollution in earlier life was also related to increased laryngitis and tracheitis, and 
pneumonia in early childhood. Yona Amitai evaluated the threshold effect of gestational exposure to 
high levels of waterborne perchlorate from mothers living near a military industrial area on their 
children. Soo-Hun Cho and   Jongkwan Jun reported on the establishment of a cohort study on birth 
defects that had been established a year before in Korea. Surveillance system and sample power issues 
were discussed. Raul Harari reported the adverse neurodevelopmental effect of long-term in utero 
pesticide exposure from a study conducted in Ecuador. The motor skills of the children with higher level 
of fetal exposure were significantly affected and this effect had strong interaction with malnutrition.  
 
Longitudinal study is one of the essential methods of research to assess the health effect of exposure to 
environmental hazards early in life. However, development and refinement of research methods is 
required to meet the specificity of toxicity patterns lag time and the “critical window” of each pollutant. 
Accumulation of evidence on more chemicals and international collaboration is needed. Scientists were 
challenged to take a truly multi-disciplinary approach. Specifically, environmental exposures in 
windows of susceptibility in the respiratory, immune, and central nervous systems were discussed as key 
areas for future research. An interesting discussion about whether there was a safe period of exposure 
during pregnancy resulted in the determination that there is no safe period of exposure during this time.  
The issue of mixed exposures in childhood was discussed, as well as the need to better assess these con-
current exposures in research studies.  Experiences in longitudinal and birth cohorts were shared from 
various parts of the world and the importance of partnerships were highlighted.  
 

5.10. Allergies, Asthma and Respiratory Disease 
 
Presentations and Speakers  
 
Effect of Particles in Asian Dust on the Peak Expiratory Flow Rate of the Schoolchildren in Inner 
Mongolia of China 

Xiaochuan Pan (China) 
Prenatal Exposure to Dioxins in Relation to IgE level of Newborn and Allergic and Infectious Disease of 
Infants 

Reiko Kishi (Japan) 
Transportation and Wood Burning Air Pollutants Increase the Risk of Middle Ear Infection in a 
Canadian Population-Based Birth Cohort.  

Elaina MacIntyre (Canada) 
Air Pollution Causes Oxidative Stress in School Children Background: Air pollution has been known to 
contribute to respiratory and cardiovascular mortality and morbidity 

Sanghyuk Bae (Republic of Korea) 
Fine particles and chidlren's respiratory function in two primary schools in Milan, Italy 
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Marcello Giovannini (Italy) 
Impact of Air Pollution in oxidative damage in children 

Radim Sram (Czech Republic) 
 
Summary of Presentations  
 
In the session, six papers from six different countries (China, Japan, Canada, Korea, Italy, and Czech) 
were presented. Five papers dealt with health effects of air pollution and one paper was about prenatal 
exposure to dioxin.  
 
Xiaochuan Pan showed that particulate matter from Asian dust events was associated with decreased 
lung function in school children. Given that 
Asian dust events are very common in East Asia, 
this study implies regional cooperation to reduce 
health effects from dust events. 
 
Reiko Kishi presented the result of the 
Hokkaido study which is a longitudinal birth 
cohort study. Her results showed that prenatal 
exposure to dioxin is associated with a decrease 
of IgE and increased infectious diseases such as 
otitis media in infancy. 
 
Elaina Macintyre showed that even the very low 
level of air pollution experienced in Canada 
increased the risk of middle ear infection. This study suggests that pollution abatement strategies could 
successfully reduce the impact of common and costly childhood diseases such as otitis media. 
 
Sanghyuk Bae showed that exposure to particulates and their metal and PAH components cause 
oxidative stress in school children. This study shed some light on the mechanism of air pollution effects. 
 
Marcello Giovannini showed that PM10 might not be a good indicator of air quality in particular 
situations, by analyzing PM10 effect in the school near a large park. The participants discussed the need 
to consider cultural differences (e.g. whether taking off the shoes inside or not) in interpreting study 
results from different countries. 
 
Radim Sram showed that secondhand smoke exposure and short-term exposure to fine particulates and 
polycyclic aromatic hydrocarbons (PAH) induce oxidative stress, and therefore may be a starting point 
for respiratory and allergic disease in children.  
 
 
The recommendation from the session is below:  
 

- Try to reduce environmental hazards as much as possible to protect children’s health. 
 
 
 

 



 - 30 - 

6. SESSIONS FOCUSED ON SETTINGS  
 
Six setting sessions (and one Special Session on Asbestos) took place on Tuesday, 9 June.  The physical 
environment determines a variety of exposures that may present risks to children’s health. There are 
different exposures that occur in settings such as in the home, rural, urban, school and healthcare 
environments. Exposures in the home include indoor air pollution and the role of particulates and 
children’s respiratory health, as well as chemical exposures and injuries in the home. In rural settings, 
children may be exposed to high levels of pesticides through the work of their parents, or their own 
work related to farming practices. The importance of emerging issues of respiratory health in urban 
environments in industrialized areas was discussed. The oral presentations are described below:  
 

6.1. Home Setting 
 
Presentations and Speakers  
 
The use of fluorescent tracer at home to identification and communication of risks  

Raul Harari (Ecuador) 
Green Building - Opportunities to Improve Health Outcomes for Low-Income Families 

Rebecca Morley (USA) 
Exposures to fire-retardants in the home environment 

Ronald MacFarlane (UNEP) 
 
Summary of Presentations  
 
Raul Harari presented on the use of fluorescent tracer techniques to look at patterns of exposure, 
particularly to pesticides. This has been used both in an occupational/agricultural environment and in 
domestic situations. The fluorescent tracer is added to the pesticide spraying device and after use an 
ultraviolet light source can be used to demonstrate the pattern of use. This is a qualitative technique that 
simulates the use of pesticides but it does not allow the quantification of the product or substance that 
comes in contact with the skin or surfaces. He has found the technique extremely useful to facilitate 
communication of risks related to pesticide use.  
 
Ronald MacFarlane presented information on the levels of POPs found in humans. He highlighted 
information on common sources of exposure to POPs around the home and discussed the significance of 
these exposures for the health of children, and outlined actions that can be taken to minimize exposures.  
 
Rebecca Morley reported on the findings of the US National Center for Healthy Housing (NCHH) 
assessment of major national green building and indoor air quality guidelines that are actively being 
implemented in the United States to determine the extent to which these programs protect residents from 
health and safety hazards. Findings from one of the first studies of the health benefits of green buildings 
based on a pilot project in Minnesota, USA were also discussed. The 60-unit multi-family affordable 
housing project was substantially rehabilitated to include a wide spectrum of green building and healthy 
housing upgrades. There were no control groups, but the study results suggested that residents who 
moved into this green home facility reported that they are more comfortable, that the homes are easier to 
clean, children play outside more, and health has generally improved.  
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The recommendations from the session are outlined below:  
 
- Consider using fluorescent tracer techniques in risk communication and education of parents to 

minimize pesticide and other chemical exposures in the home 
     

- Encourage further studies of healthy housing to establish the magnitude of the health impact; future 
studies should include a control group and establish baseline health and wellbeing parameters prior 
to people moving into healthy housing projects.  

 
6.2. Rural Settings 

 
Presentations and Speakers  
 
Biologic Monitoring of metabolites of organophosphate pesticides in urine of children in an agricultural 
community 

Subodh Rastogi (India) 
Cambodia initiative in drowning prevention in children 

Eng Mony Khuon (Cambodia) 
Child drowning in Vietnam: Situation and solution 

To Thi Minh Trang (Vietnam) 
Children exposure to pesticide mixtures in rural areas: biomarkers of genetic damage 

Amalia Laborde (Uruguay) 
Organochlorine and CEH - Experience from Brazil 

Raphael de Mendoca (Brazil) 
 
Summary of Presentations  
 
 This session dealt with two main issues: Child injuries and drowning. Several countries show very 
similar results. Vietnam reported good legislative and policy approach to 
this problem, where the problem is being addressed by a National Plan 
of Action that has been implemented by the Ministry of Health. 
Cambodia’s initiative on the other hand was reported as a more "hands 
on" approach, actively involving community members and the health 
sector as well as undertaking community awareness raising campaigns.  
 
Pesticides have the potential to cause serious health effects for children. 
However large gaps still exist in our knowledge of the exact effects of 
pesticide exposure and there is little information about synergistic effect 
of combination use of multiple pesticides to human health. The study of 
Northern Indian rural agricultural settings quantified dialkyl phosphate 
(DAP) compounds in urine to assess exposure to organophosphate levels 
among 37 children, 6-10 years of age. The study found that 27% of 
applicants stored pesticides in home, 94% of clothing worn for pesticide 
work was washed together with general clothes, 40% of wives mixed 
and applied pesticides and over 50% of children from the sample area were found to be involved in 
agricultural activities. The tragedy in the Brazilian town of Cidade dos Meninos, was reported by 
Raphael Mendoca with a focus on carrying out future investigations on reproductive disorders among 
male subjects. 

 
Subodh Rastogi 
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6.3. Urban Settings 
 
Presentations and Speakers 
 
Associations between indoor PM10 concentrations and socioeconomic factors in inner-city households in 
Korea 

Hyaejeong Byun (Republic of Korea) 
Urban living environments and allergic rhinitis in school-aged children 

Yoolwon Jeong (Republic of Korea) 
Relation between air pollution and hospital admissions of allergic rhinitis among children in 3 
metropolitan areas of Korea 

Youn-Hee Lim (Republic of Korea) 
 
Summary of Presentations  
 
Although children are major users of the urban environment, they are often ignored in discussions about 
infrastructure and environmental health. Children are often seen as objects to be fitted into the adult 
constructed world and considered as “little adults”. However, we know that children should be 
considered different than adults because they are often more sensitive to environmental pollution and the 
health effects can be different than the 
health effects in adults.  
 
The urban environment has many potential 
health hazards for children. Safety and 
social well-being issues can be associated 
urban planning. City managers should 
provide special attention for children in 
physical exercise, playgrounds, parks, traffic 
safety, and social safety. Children’s health 
can be affected by air pollution and water 
pollution. Traffic exhaust and industry are 
associated with air pollution. Indoor 
environment is critical because of the time children spend in indoor spaces. Use of bio-fuels indoors in 
many developing countries has a significant impact on children's health. Especially, crowding and 
poverty are critical issues for children in the urban environment.  
 
The first presentation investigated how socioeconomic factors contributed to airborne PM10 
concentrations in living rooms and children’s bedrooms. This is a critical issue of health inequality. This 
study concluded that indoor PM10 concentrations are strongly affected by socioeconomic factors.  
 
The second presentation reported an association between the urban environment and allergic reactions in 
children. Although respiratory health has been a major issue for air pollution, allergic reaction has 
become a critical health issues in the Republic of Korea and many countries. The aim of the study was to 
identify possible risk factors of allergic rhinitis among urban home environments in school-aged 
children. This paper suggested that several urban home environmental factors may be involved in the 
development of allergic rhinitis in school-aged children, possibly by lack of ventilation and increased 
exposure to air pollutants. In addition, gender differences were observed in this study. 
 

 



 - 33 - 

The final presentation examined short-term effects of five air pollutants on children’s daily hospital 
admissions for allergic rhinitis. This study examined short-term effects of five air pollutants on 
children’s daily hospital admissions for allergic rhinitis.  
 
The recommendations from the session are outlined below:  
 

- Study should focus on four factors: socioeconomic status (SES), smoking, dampness and 
traffic 
Consider physical activity, noise, injuries etc   

- Consider the upstream sources of those risks, such as transportation, housing 
characteristics, industry, crowding and poverty   

- Consider effect modification by climate change on the current impacts of environmental 
risks to health.  

- Study design should include better exposure assessment, defining pathways for disease 
causation and making clear which are upstream factors and more proximal risks to health. 

- Study hypotheses should include questions that can be modified by policy measures, so 
as to enable preventive actions by relevant policymakers in urban areas. 

 
6.4. School Settings 

 
Presentations and Speakers  
 
A heath protective system for student considering internal and external environment of school 

Myoung Youn Jo (Republic of Korea) 
Towards Healthier school environment in Africa 

Hawa Senkoro (WHO / Gabon) 
Injuries at school- How safe is the school environment for adolescents 

Suneth Agampodi (Sri Lanka) 
Injury and its underlying risks in an Iranian community of schoolchildren, 2006 

Shabnam Rohbani (Iran) 
Food and beverage environment and policies in primary schools in urban Thailand 

Ladda Mo-suwan (Thailand) 
School Environment and lead poisoning in children in Copsa Mica, Romania 

Eugen Gurzau (Romania) 
Chidlren at school beside a flower plantation and exposure to pesticides 

Raul Harari (Ecuador) 
Effect evaluation of health education on drowning prevention among school-aged children in Lianping 
County, China 

Ma Wenjun (China) 
 

Summary of Presentations  
 
This session was a forum for discussing the environmental health challenges in the school environment 
in different countries/regions and communities. The school is the child's workplace.  It should be a 
health-promoting environment. The presentations focused on issues such as exposure to pesticides and 
heavy metals, ergonomic aspects, water and sanitation, and nutrition.  
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The recommendations from the session were the following:  
 
-   Assess traditional EH risks such as water safety, sanitation and nutrition, which continue to pose 

environmental threats to children in many school settings around the world 
-  Apply regulations and codes for schools, similar to those in industrial settings  
-  Encourage all schools to enhance their health promotion activities  
-  Monitor how policies are implemented  
-  Encourage dialogue between decision makers 

and the community regarding sitting of 
schools away from sources of pollution 

-  Surround the school by a “buffer zone” 
without pollutants, tobacco, fast foods, or 
drugs 

-  Provide exposure and health effects results to 
local decision makers for use in policy 
development  

-  Discourage schools from accepting financial 
support from industry, for example, by placing 
soft drink machines in the school environment 

 
6.5. Healthcare settings 

 
Presentations and Speakers  
 
Healthy environment in pediatric health care settings 

Maria del Rosario Perez (WHO) 
Use of pesticides in hospitals 

Amalia Laborde (Uruguay) 
The Phase-out of Mercury in all Philippine Healthcare Facilities and Institutions 

Faye Ferrer (Philippines) 
Mercury in Health care settings 

Desiree Narvaez (UNEP) 
Raising awareness about radiation protection in children's health care 

Kimberly Applegate (USA) 
Stop incineration for controlling toxic air pollution 

Archana Sah (Nepal) 
 
Summary of Presentations  
 
 During the session, six topics concerning the main issues on 
environment in healthcare settings were addressed, including 
cleaners, disinfectants, and other pesticides; mercury; 
radiation; hospital waste management; noise in the neonatal 
intensive care unit (NICU); and how hospitals can address 
climate change. Every issue at national and regional levels 
becomes a global issue and requires a global response with a 
public health perspective. 
 

 
Hawa Sankoro, Young Man Rho and Chae-Kwan Lee 

 
Amalia Laborde 
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The recommendations from the session are outlined below:  
 

- Promote collaboration in diverse ways engaging all the relevant stakeholders 
- Transform the health care sector to be ecologically sustainable without compromising 

patient safety or quality of care.  
 

6.6. CEH in Action: Tools, Indicators and Networks 
 
Presentations and Speakers  
 
WHO's tools on CEH   

Marie-Noel Bruné (WHO) 
America's children and the environment: Children's environmental health indicators for the US  

Daniel Axelrad (EPA)  
Training Programs on Environmental Health for Health Care Providers – Experiences from Germany  

Stephan Boese-O'Reilley (Austria)  
20 Years Environment and Health in Europe – from the view of a Non Governmental Organization 
(NGO)  

Stephan Boese-O'Reilley (Austria) 
UK’s Children’s Environment and Health Strategy  

Tina Endericks/Raquel Duarte Davidson (UK)  
The Role of Non-Governmental Organizations in Protection of Children’s Environmental Health  
 Joy Carlson / Nsedu Witherspoon (USA)   
Harnessing Collaborative Action for Children’s Environmental Health  

Mary Ann Coleman  
International Paediatric Environmental Health Leadership Institute: Thinking Globally, Practicing 
Locally  

Ruth Etzel (USA)   
Children’s Environmental Health Policy and Managerial Issue: Case Study on Traditional and Modern 
Environmental Health Threats to Children in Developing Country with emphasis on Ethiopia.   

Waltaji Terfa (Ethiopia) 
 
Summary of Presentations  
 
During this session, many different successful mechanisms 
for advancing the CEH agenda were presented. NGOs have 
a leading role in how countries individually and 
collectively address CEH issues. Policy strategies on CEH 
were presented. Further basic tools were identified as 
necessary for initiating CEH activities in countries 
including training, developing profiles, collecting data and 
developing indicators. The summary version of the WHO 
report on "Children's environmental health indicators. 
Presenting Regional Successes - Learning for the Future" 
was launched and presented along with other WHO tools 
available in the area. The development of the International 
Paediatric Environmental Health Leadership Institute by the International Paediatric Association was 
described.  It used the PowerPoint modules from the WHO Training Package for Health Care Providers 

 
Stephan Boese-O'Reilley 
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to train paediatricians and nurses to recognize, diagnose, treat and prevent diseases linked to 
environmental contamination. Paediatricians who completed a set of competencies were eligible to sit 
for an examination to demonstrate their expertise in the new specialty area of Environmental Paediatrics.  
It is important for the development and application of tools to precede national strategies on CEH. 
Participants recognized that the needs of CEH in developing countries are unique, complex and the need 
for action is urgent. 
 

6.7. Special Session: Environment Forum on Asbestos  
 
The theme of the session was Communication and Management of Asbestos-Related Risk.  It provided 
an opportunity to seek appropriate solutions for asbestos related issues which have become important in 
the environment public health field recently and to present and discuss related issues with 150 
participants including environment public health and asbestos experts from home and abroad, relevant 
government officials, private sector and civil organizations. Asbestos exposure is an important 
environment public health issue since it has direct impact on the citizen's health. Government level 
comprehensive and systematic measures such as prohibition of asbestos from the sources and providing 
aids for the asbestos related diseases patients are necessary to address asbestos related issues.  
International cooperation is as important as each state's independent regulations as people become more 
mobile and cross the borders.  
 
Summary of Presentations  
 
Jeong, Jong-seon, Indoor Air & Noise 
Management Division, MOE, Republic of 
Korea outlined the Korean government's 
policy directions such as banning the use 
of asbestos at its sources, establishing life-
time management system for buildings, 
management of asbestos mines and 
naturally occurring asbestos, providing 
compensations for asbestos victims, and 
communication of asbestos risks.  
 
Maria Neira, Department of Public Health 
and Environment, WHO, gave a 
presentation on the topic of ‘Asbestos-Related Diseases - Risks and Prevention’.  She described the 
implementation of WHO recommendations such as prohibition of asbestos, development of alternatives, 
establishing preventive measures to the asbestos exposure, registration and management of exposed 
population (.i.e., early diagnosis of related diseases and providing social and medical rehabilitation).  
 
William Suk, NIEHS, emphasized hazardous impacts of environmental asbestos exposure on children 
and suggested a naturally-occurring asbestos research program.  
 
Philip Landrigan, Mount Sinai Children’s Environmental Health Center, described a continuous 
outbreak of asbestos related diseases due to its long latency period and asbestos used in buildings despite 
of asbestos use prohibition is mentioned  
 

 
Special Asbestos Forum 
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Kim, Dong-il, Sung Kyun Kwan University School of Medicine, called for government level measures 
for Korean asbestos-related problems including old buildings with large amounts of asbestos and large 
scale redevelopment projects.  
 
Kim, Jung Man, Dong-A University, pointed out the need to enhance the understandings among relevant 
parties by providing accurate information and to develop risk communication mechanisms for the public 
in order to reduce unnecessary social cost.  
 
 
7. POSTER SESSIONS  
 
Delegates were exposed to over 150 posters in 
various critical areas to children’s health and the 
environment.  Delegates were invited to watch 
poster presentations during the morning and 
afternoon coffee breaks as well as during lunch time.  
 
 
 
 
 
 
8. CLOSING REMARKS AND THE PRESENTATION OF THE BUSAN 

PLEDGE FOR ACTION   
 
The Busan Pledge for Action was distributed and reviewed by all delegates during the approval process. 
Comments and modifications received were incorporated. The final Busan Pledge for Action is attached 
in Appendix 1.  
 
The benefits of preparing an action plan and the identification of specific activities were mentioned. 
During the discussions a number of opportunities for immediate action to address children's 
environmental health issues in ongoing international work were noted, including international and 
regional efforts to address the hazards of mercury and the negotiations for a globally legally-binding 
instrument on mercury, international efforts on lead and cadmium, an international workshop to consider 
issues in relationship to e-waste, evaluation of the adequacy of risk assessment methodology for 
manufactured nanomaterials, and the new international project on chemicals in products.   
 
Byung-Wook Lee and Maria Neira closed the conference by congratulating participants on the fruitful 
discussions and new ideas put forward to advance the CEH agenda. Byung-Wook Lee presented Maria 
Neira with the funds raised during the conference to offset the carbon emissions produced by the 
conference.  She once again commended the City of Busan and the Ministry of Health for their excellent 
meeting facilities and logistics and the organization of remarkable social events that showcased the 
Korean culture. The interaction between Korean and foreign participants was noteworthy, resulting in 
increased networking and establishment of fruitful contacts.  
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 Byung-Wook Lee and Neira with the funds raised during the conference to offset the carbon 
emissions produced by the conference.   
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Katie McCartie, Jenny Pronczuk and Phil Landrigan 

 
9. PRE-CONFERENCE EVENTS  
 

9.1. Lead Revisited 
 
There were no presentations in the working group, rather the facilitators brought up potential emerging 
areas of concern in lead exposure and children health- and the participants discussed whether these areas 
were important in their countries- and added to the list. 
 
While lead has long been known to be a neurotoxicant and a threat to children’s health, new 
understanding about the mechanism as well as 
new health outcomes associated with exposure 
highlight the importance of continued study of 
this metal.  The discussion in this section was 
very lively. One of the biggest concerns was 
that the current blood lead level of concern may 
not be low enough for protecting children’s 
health.  Recent research leads the group to 
believe that the current 10 � g/dL as the level of 
concern for blood lead in children does not 
protect children from neurological effects.  
 
An area of grave concern was the common 
practice of battery recycling and the elevated 
exposure levels to children since they are often 
participants in this process. Collection of lead bullets may also be a source of lead exposure. 
 
The new area of psychosocial epidemiology and the effects of lead exposure and anti-social or criminal 
behaviour were discussed as an area of importance.  
 
The new area of psychosocial epidemiology and the effects of lead exposure and anti-social or criminal 
behaviour were discussed as an area of importance.  
 
The study of epigenetics and the possibility that pre-natal lead exposure may impact cognitive 
development and behaviour of children was an area of much interest. A discussion ensued regarding the 
role of prenatal nutrition and how nutrient deficiencies may interact with lead exposure to potentiate the 
effects of lead. The potential for vascular disease in adulthood being linked to prenatal lead exposure 
was an area of interest. 
 
There was also some discussion about the reality that leaded gasoline is still in use in some parts of the 
world, and the need for WHO to be involved in trying to encourage change in those countries.  
 
A physician discussed the various methods for chelation in different countries.  
      
The main recommendations were: 
 

-  Re-evaluate the level of concern for children’s blood lead in light of recent research findings 
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CEH centres pre conference event 

-  Educate the public in countries where recycling of batteries and electronic waste is common 
practice 

-  Continue to work so that lead is no longer used in gasoline 
 

9.2. Children´s Environmental Health Centres 
 

This pre conference event brought together individuals and organizations interested in setting up and 
those with already established Children’s Environmental Health Centres. The aim of the workshop 
was two fold: i) to review a WHO Guidance on CEH Centres and ii) to learn about the different 
focus areas of established centres.  
 
The Korean Ministry of Environment was commended by the co-chairs for taking such great 
initiative in establishing 10 Children’s Environmental Health Centres. Each centre has its own focus 
and conducts research in different aspects of environmental health (i.e. pregnant mothers, allergies 
and respiratory health, neurology). Representatives from other established centres in Chile, 
Argentina, USA also conveyed their experiences. 
 
One of the key recommendations from the 
workshop was to allow each centre to determine 
their: 

-  focus area  
-  services  
-  function/roles 
-  collaborations/relationships  
 

Participants conveyed their preference for focusing 
on establishing Children’s Environmental Health 
Centres that have common practices for running the 
centres, however their focus should be different and 
according to local and specific country needs.  Although participants conveyed the importance of 
medical doctors or paediatricians managing the centres, it was agreed that this would depend on the 
availability of health professionals in each country and area. Nurses were also deemed appropriate 
health professionals to lead and manage the centres. The session ended with the aim of further 
discussing the potential aims and areas of action for CEH Centres during the Parallel Sessions on 
Monday 8th June.  
 
9.3. Longitudinal Cohort Studies around the World: New Strategies and Technologies  

 
The pre conference workshop was organized to provide an opportunity for investigators and 
policymakers who are either planning to set up or have recently launched a birth cohort with an 
understanding of the key steps to establishing and running a birth cohort study and the value of cohort 
studies in revealing the relationships between exposures and outcomes.  The workshop used as a basic 
resource the publication “A Guide to Undertaking a Birth Cohort Study” that was available online in the 
month preceding the conference with hard copies distributed at the session.  Jean Golding, former 
director of the Avon Longitudinal Study of Parents and Children at the University of Bristol, UK, and 
her colleagues, Richard Jones, Karen Birmingham and Pauline Emmett, key authors of the Guide, led 
the discussions on important areas of consideration.  Over 50 individuals participated in the workshop, 
including other international cohort directors, and engaged in wide-ranging and vigorous discussion. 
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The environment plays a critical role in children’s health and development.  A child’s genetic 
complement, nutritional status, exposure to environmental toxins, and the social environment in which 
the child is embedded may lead to disease or disability in childhood and adulthood, particularly when 
exposures occur during critical periods of development.  To date progress on elucidating the role of the 
environment in chronic childhood 
diseases and on their future health as 
adults is limited.  
 
Longitudinal cohort studies (LTCS) 
have been shown to be the best 
available method for detecting and 
evaluating environmental effects on 
children’s health as they permit 
collection of information about the 
same child over time from conception 
through early childhood, adolescence 
and adulthood.  Thus, associations 
between exposures to known or 
suspected causes of developmental 
disorders or disease can be examined 
and related to subsequent morbidity 
and mortality. LTCS are particularly suitable for identifying environmental effects that become apparent 
long after the initial exposure.  The need to improve our understanding of the interaction of the 
environment with the process of children’s development has stimulated a number of recent national 
longitudinal cohort studies that are primarily located in industrialized countries (e.g., US, Korea, Japan, 
Malaysia, and Europe and others).   
 
The Guide to Undertaking a Birth Cohort Study: Purposes, Pitfalls and Practicalities is the result of 
recommendations from consultations organized by the World Health Organization together with the US 
National Institutes of Health, Centers for Disease Control and Prevention and the US Environmental 
Protection Agency. The goal of this document is to serve as a resource for all those who, regardless of 
country, wish to launch a longitudinal study to address the relationship between children’s environments 
and their developmental outcomes. 
 
The workshop consisted of seven sessions, each with a 10 minute presentation setting out areas for 
discussion followed by 20 minutes for interactive discussion and input from participants.   
 

-  Why a cohort, when to study them and who should be studied. – Professor Jean Golding 
presented the rationale for undertaking cohort studies, the importance of appropriate sample size 
and subject selection for answering specific or general questions. The participants were 
particularly interested in discussing the choice of prenatal or birth enrolments, especially in 
relation to environmental exposures; they agreed that, where possible, pregnancy cohorts were 
most valuable.  

 
-  Enrolment and response rates – Karen Birmingham discussed strategies for encouraging 

enrolment of families/pregnant women/babies into long term studies and the strategies used by 

 

 
Experts in Longitudinal Cohort Studies 
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ALSPAC to retain first families and then adolescents in their study.  Other cohorts also discussed 
challenges to enrolment and provided examples of outreach to communities and families. 

 
-  The environment and gene-environment interactions – Jean Golding addressed the fact that the 

risk of most common health and developmental outcomes result from a combination of genetic 
and environmental factors.  She outlined strategies for sampling of environmental factors within 
and outside the home including chemical or biological exposures, impact of different forms of 
radiation and noise.  She also noted that stress and stressors play a critical role in modifying 
developmental outcomes.  

 
-  The importance of collecting biosamples – Richard Jones discussed the importance of collection 

of biosamples, planning for potential future needs and thus the range of biological and 
environmental samples that would be needed, storage facilities with safe guards to protect 
samples, and strategies for sample management. The discussion included issues of central vs 
dispersed storage, variety of samples and methodologies, costs, and storage for adverse situations.   

 
-  Diet – and how to measure it – Pauline Emmett discussed the importance of monitoring diet 

during pregnancy and throughout childhood in terms of quantity and nutritional value.  She 
presented a number of strategies that have been successful 

 
-  Ethical Concerns – Karen Birmingham noted the critical importance of considering issues related 

to consent and assent, privacy, and feedback on individual participant’s results and therapeutic 
misconceptions. She provided recommendations for the governance of LTCS studies including 
development of ethical review boards and advisory committees.   

 
-  The case for central co-ordination – Since undertaking an LTCS is a major exercise, Jean 

Golding provided a description of a resource centre that could provide advice and training, a 
library of appropriate instruments and publications provide for cross-cohort comparisons and 
biobank facilities that could be available for planned cohorts.  This concept was extremely well 
received by the workshop participants because it would reduce the need for duplication of 
activities across sites and would enable studies to leverage information and outcome across 
cohorts.    

 
9.4. Towards the Safer Use of Radiation in Paediatrics  

 
The workshop was co-chaired by Donald Frush (USA) - who was representing the Alliance on Radiation 
Safety in Pediatric Imaging, and was supported by the American College of Radiology (ACR) and the 
National Council on Radiation Protection and measurements (NCRP) - and In-One Kim (Republic of 
Korea). It brought together radiologists, medical and health physicists, radiation biologists, engineers, 
radiation oncologists, paediatricians, and regulators, to discuss how to improve global understanding on 
best practices for safer and effective use of radiation in children's healthcare.  Diagnostic imaging, 
image-guided therapy, and radiation therapy have had a profound benefit for children. However, the 
potential risks, especially cancer induction, associated with the use of ionizing radiation in medicine, are 
often less well recognized. 
 
Three areas of work were explored, based on the concept and strategy to address children's protection 
within the WHO Global Initiative on Radiation Safety in Health Care Settings:  

-  Radiation risk assessment: scientific evidence to support policy and interventions; 
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Maria Del Rosario Perez 

Nada Osseiran and Joel Schaefer  

-  Radiation risk management: preventing unnecessary medical radiation exposures in children and 
improving safety & quality in paediatric health care; 

-  Radiation risk communication: targeting the messages  
 
The recommendations were: 
 - Emphasize the WHO mandate in public health 

- Strengthen collaboration of all stakeholders in the medical community for improving radiation 
protection of children 

- Justify each radiological procedure and optimize protection  
- Develop an effective communication strategy  

  - Collate, translate and distribute existing educational materials to all stakeholders and families  
 

9.5. Communications and the Media 
 
The workshop was led by Nada Osseiran and Joel 
Schaefer (WHO HQ) and was attended by over 50 
participants including researchers, government, WHO 
and UNEP officials as well as experts in the field of 
children’s health and the environment. The aims of 
the workshop were to:  
 

1.  Examine what we know about children’s 
health and the environment 

2.  Listen to a range of perspectives 
3.  Use individual expertise, experience and 

group work to accomplish objectives 
4.  Integrate communications into the conference. 

 
The workshop encouraged constructive 
dialogue on the communication challenges 
and strategies associated with addressing 
children's health and environmental issues, to 
expand dialogue, and encourage 
collaborations and partnerships among 
stakeholders.  It was a setting in which 
scientists, partner organizations, academics, 
and members of the media gathered to 
consider and discuss issues in children's 
environmental health and how to bring stories 
from studies into headlines.  By identifying 
potential approaches to deal with new challenges, the group looked at ways of enhancing the 
effectiveness of children's health and environment.   
 
The workshop featured the following presentations: 
 
Keynote presentations:  

-  Communications an essential part of Public Health (Maria Neira, Director, WHO)  
-  Key facts on Children's Health and the Environment (Jenny Pronczuk, Medical Officer, WHO) 
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Panel presentations: 

-  Chemical Safety in a Vulnerable World. Protecting Children from Harmful Chemical Exposures 
(Judy Stober, Executive Secretary, International Forum on Chemical Safety) 

-  Mercury: What we need to know (Desiree Narvaez, Programme Officer, UNEP)  
 
The platform presentations were followed by interactive group work: creating an action plan, aimed at 
answering the following questions:  
 

1. What can we do to increase profile and media reporting of children’s health and environment? 
2. What can WHO/UNEP/others do? 
3. What can journalists do? 
4. What can other experts, agencies, partners do? 

 
The outcomes and recommendations of the workshop are outlined below:  
 

-  Develop a risk communications model (e.g. in response to regional concerns such as 
asbestos) (WHO lead/and or distribute existing model)  

-  Provide communications training for scientists to communicate and frame messages more 
clearly for media 

-  Create a communications working group including media, government and scientists around 
certain children’s health and environment issues 

-  Encourage government(s) to develop hotlines and websites to communicate to the public on 
children’s health and the environment 

-  Use the CEH website as a portal to link to other sources, networks of information and report 
on follow-up actions to 1st, 2nd, 3rd WHO International CEH conferences 

-  Improve public education through print and other means (e.g., develop appropriate 
educational materials for children, provide multi-sectoral support to regional school districts 
on children’s health and environment issues) 

-  Stage more regional meetings related to specific country priority children’s topics 
-  Identify human interest stories to make children’s health and environment issues more 

“media-friendly” 
-  Establish link between ecosystems and children’s health 
-  Create critical mass of partners to attract media attention 
-  Provide authoritative evidence-based information 

 
Related long-term issues to pursue: 

 
-  Shift to a more “marketing-oriented” approach to gain higher profile on media agenda  
-  Operate more as a unified “alliance” than a loose network to unify language, priority issues 

and action plans 
-  Facilitate resource mobilization for NGOs 

 
9.6. Environmental Threats to Children in Emergencies  

 
The workshop was co-chaired by Raquel Duarte Davidson (UK), Haw-Kwan Cheong (Republic of 
Korea) and Irma Makalinao (Philippines).    
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The main objective was to provide a flavour of why environmental threats are an issue to children and to 
discuss need for developing, adapting and implementing policies to further address children’s needs in 
such situations. A number of examples were used to illustrate the issue.  
  
The presentation by Raquel Duarte Davidson discussed the most effective method to minimize the 
negative outcomes of an incident through the adoption of adequate and well rehearsed plans to respond 
to an emergency in a coordinated, timely and efficient manner.  
 
A number of policies need to be developed, adapted and/or implemented to ensure that children’s needs 
are taking into account during emergencies involving environmental threats. This is particularly 
important with climate changes as extreme environmental events (and emergencies) are predicted to 
increase.  
 
The recommendations of the workshop include:  

-  Set up a common platform (e.g. internet based) to enable individual countries/organizations 
to share experiences and lessons learned. This could be established through an international 
organization such as the WHO  

-  Develop a set of criteria specifically designed to ensure that when applied to all stages of the 
emergency management cycle i.e. planning, preparedness, detection/alert, response, 
rehabilitation, recovery, and follow-up, the specific needs and vulnerabilities of children are 
taken into account  

-  Audit emergency plans at national and local levels against specific children's health safety 
criteria  

-  Revisit existing legislation tools to take into account the specific vulnerability of children, 
including laws and regulations for land use planning and licensing of hazardous installations 
and planning for transport routes  

-  Foster research on health effects of accidental exposure to chemicals to address children's 
specific vulnerability at critical ages and delayed effects later in life, including development 
of risk assessment tools suitable for use in chemical emergency response  

-  Involve public health local government and emergency services processes and systems  
 

9.7. Meeting of NGOs 
 
Delegates representing non-governmental 
organizations including the Mid Atlantic Center for 
Children's Health and Environment (USA), the 
Children's Environmental Health Network (USA), the 
International Society of Doctors for the Environment, 
the International Network on Children's Health, 
Environment and Safety, the Asociación Argentina de 
Médicos por el Medio Ambiente (Argentina), the 
International Pediatric Association, the Socio 
Economic Education Development Society (India), 
the KHAZER Ecological and Cultural NGO, the IFA 
Corporacion (Ecuador), the National Center for Healthy Housing (USA), the Network of Children's 
Health and Environment (Germany), the Institute for the Study of Disadvantage and Disability (USA), 
the Environment and Health Movement for Future Generation (Republic of Korea), the Far Eastern 
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Environmental Health Fund (Russia), the Human Toxicology and Environmental Health (Colombia) met 
during the conference.  
 
They networked, shared about the current priorities of each group and discussed the roles NGOs can and 
need to play locally and internationally. They discussed the need for global leadership on children¹s 
environmental health which led into a discussion about WHO continuing to serve as the natural 
convener at the global level and a letter (see Appendix 6) was written and delivered and read to WHO 
on 10 June during the Roundtable on Challenges and opportunities for raising CEH in the global and 
local agendas. In addition, they discussed the need for a strategic approach to issues and methodologies 
including: facilitating a dialogue, positioning children's environmental health on the political agenda, 
and increasing capacity, including technical, organizational, and real resources.  Also the need to include 
other sectors and expand the NGO base was discussed. 
 

9.8. Working Group on Persistent Organic Pollutants (POPs) 
 
In response to the needs expressed by different organizations and the recent developments for action 
regarding POPs, a draft booklet on POPs exposure and health effects in children for health care 
professionals is under preparation by WHO. The scope of this document is to provide information and 
guidance materials for paediatricians in order to increase their knowledge about the potential health 
effects of POPs in children and tools for preventing exposure.  
 
A working group on POPs, led by Simona Surdu, discussed the outline and specific contents of the draft 
booklet on POPs and decided to include the 
nine new POPs identified at the last meeting 
of the Stockholm Convention (Geneva, May 
2009) and to address other health-related 
outcomes as documented by the recent 
scientific literature, identified experts and 
delegated the work to be performed, and 
developed a strategy to review and finalise 
the document. 
  

9.9. Working group on Endocrine Disruptor Chemicals 
 
As a consequence of continuing global concern and lack of scientific consensus on endocrine disruptor 
chemicals (EDCs), WHO developed a “Global assessment of the state-of-the-science of endocrine 
disruptors” that was published in 2002. The document provides a comprehensive review of the peer-
reviewed scientific literature on EDCs, addresses global concerns, and identifies research needs. 
 
In light of new scientific evidence published in recent years with regard to the potential adverse effects 
that may result from exposure to chemicals through endocrine-mediated mechanisms, the working group 
on EDCs, led by Simona Surdu, discussed the opportunity to update the WHO document by preparing 
an Addendum or Complement that would contain the most up-to-date and relevant information available, 
include new chemicals and health endpoints, and refine and/or strength the weight of evidence approach 
used in the original document. 
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9.10. Training Workshop for Paediatricians  
 
The Korean Paediatric Society (KPS), the International Paediatric Association (IPA), and the World 
Health Organization (WHO) organized a Workshop on Children’s Health and the Environment on 7 
June 2009. The workshop was led by Ruth Etzel of the International Paediatric Association and Nam Su 
Kim of the Korean Paediatric Society. Participants were a group of 119 paediatricians from the Republic 
of Korea. This workshop provided an opportunity to adapt and use the WHO Training Package for 
Health Care Providers (HCP) with a group of Korean participants. The workshop focused on paediatric 
diseases linked to environmental contaminants.  This workshop responds to the recommendations of the 
Bangkok Statement (March 2002) that urged WHO to promote the recognition, assessment and study of 
environmental factors that have an impact on the health and development of children. More specifically, 
the Bangkok Statement recommended the incorporate of children’s environmental health into the 
training of health care providers and to promote the use of the paediatric environmental history.  
 
The CEH workshop built upon previous workshops that were organized with IPA in 2005 and 2007 that 
used the training materials on children's environmental health (CEH). Additionally, the workshop aimed 
at the dissemination of the current training materials through activities to take place in other regions and 
settings in the Republic of Korea. 
  
During the workshop, all participants received a CD with the WHO training modules that were sent to 
speakers in preparation for the event. Participants were encouraged to promote the topic of CEH within 
their own universities and at coming paediatric events, as well as to use the WHO training materials as 
the basis for their own presentations.  
 

9.11. Training on Early Childhood Health Education and the Environment 
 
The Training workshop was organized by the Korean Society of Early Childhood Education and 
sponsored by the World Health Organization, Ministry of Environment, Republic of Korea, Kyungsung 
University, Busan Metropolitan City Office of Education, Busan Kindergarten Association and 
Yangseowon Publishing.  
 
The training workshop was attended by 352 delagates, largely made up of local participants but also 
international  delgates interested in inproving the environment in which children learn. The aim of the 
training workshop was to raise awareness among educators about the different hazards posed to children 
in the school environmnet and to plan to build a collaborative community between education, scientifc 
research,  and policy to ensure the quality of early childhood education and child care. 
 
The contents of the full day workshop incuded presentations adressing policy (national and international 
espereinces) and children, food and snacks, parental smoking and smoking prevention, classroom 
environment.  
 
 
 
 
 
 
 
 



 - 48 - 

 
Training Workshop for Early Childhood Educators 

Recomendations from the workshop are outlined 
below:  
 

-  Propose political research 
o Diffuse research supporting infant & 

child’s sound growth and 
development 

-  Propose Research on Curriculum 
o Undertake research on curriculum of 

health education for infant & child in 
school setting. 

o Specify Curriculum Content & 
Method for Educational Implication 

o Develop practical  health & environment programs for infant & child   
o Develop parent education programs easily applicable for infant & child   
o Develop educational activity programs for teaching and learning infant & child 

-  Propose academic short& long term research 
o Explore how to improve health and environment for infant & child 

 
 
10. COMMUNITY EVENT: BUSAN ECO FESTIVAL FOR KIDS  
 
A community event was opened by Jenny 
Pronczuk (WHO) on Saturday 5 June with 
over 10,000 local people participating in 
ecological information and education 
activities, games and stands. Children were 
invited to draw their vision of healthy 
environments and 50 out of 800 posters 
were selected and will compete for the 
award of the best painting of a Korean child 
with the theme of the conference. Several 
media events (press release, interviews) 
were organized during the conference, 
which were echoed by different news agents, 
including a full page feature in the The 
Korean Times. 
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APPENDIX 3: Opening Remarks – Maria Neira 

 

Statement by Maria Neira, WHO Director for Public Health and Environment 

3rd WHO International Conference on Children's Health and the Environment 
Monday 7th June, Busan  

Opening Ceremony 

Healthy children are crucial to sustainable development.   

Tragically more than 3 million children under the age of 5 die every year from diseases, infections and 
accidents related to their surrounding environments. I say tragically, because it doesn’t have to be this way!   
 
Simple cost effective public health interventions exist that can make children’s environments safer and can 
prevent childhood deaths and suffering caused by acute respiratory infections, vector-borne diseases such as 
malaria and diarrhoea, and accidents on roads. Elimination of lead in petrol, moving away from solid indoor 
fuels, use of insecticide treated bednets, improved water and sanitation systems, traffic slowing measures and 
a host of other interventions have successfully reduced children’s environmental related deaths and suffering 
in many countries.  

And making safer environments for children will not only improve health but will also be good for wealth and 
economic development. Healthy children, for example, can stay in school and help societies as a whole build 
the skill-base needed for economic growth. 

We know what the threats are, we know how to address them, what we need is renewed political will to turn 
this knowledge into action. This is why we are here and this why we welcome the Busan Pledge for Action 
which aims to make a strong and timely call for renewed global, regional and national action.  The Pledge is 
well timed as it links with and should inform the COP15 Climate Change negotiations scheduled for 
December of this year.  

It is abundantly clear, as we look at the projected scenarios for global warming, that significant reductions of 
(i.e., placing a strong and equitably distributed cap on) green house gases (GHG) emissions will be good for 
health. Reducing GHGs by making transport systems, for example, less dependent on cars and encouraging 
cycling and walking will reduce road traffic injuries, improve air quality and enhance physical activity. 
Reducing GHG by using cleaner fuels for household heating and cooking will significantly reduce deaths and 
suffering associated with indoor air pollution. These so called health co-benefits of reduced GHG emission 
will bring major and lasting global health improvements. Business as usual scenarios, on the other hand, will 
lead to profound worsening, of health, especially in least developed countries, for all our children and many 
generations to come. 

We at WHO are prepared to work with all of you here and public health workers, health professionals, 
academics, NGOs, and all other stakeholders in each of our 193 Member States in taking this declaration to 
health, environment, transport, finance, labour and all other relevant policy makers and advocating for action 
to end this tragedy and enhance efforts to address these preventable causes of premature children’s deaths.  

Our children’s future and all hopes for sustainable development depend on the efficacy of our actions. Let us 
get to work! 
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Chong Soon Kim Republic of Korea  kjsoon@kirams.re.kr 
Chong Soon Kim Republic of Korea  pcy@kirams .re.kr 
Chuchart Jirojkul Republic of Korea  
Chul Soo Park  Republic of Korea  parkcs@gangnam.go.kr 
Chung-Won Kang Republic of Korea  scmfer@snu.ac.kr 
Chunhui Suh Republic of Korea  chsuh@paik.ac.kr 
Col. Khom Chimklai Republic of Korea  
Daeho Kim Republic of Korea  dhnewlife@hanmail.net 
Do-Hyeon Paik Republic of Korea  pdh315@changwon.ac.kr 
Dojung Kim Republic of Korea  kimdj@kfda.go.kr 
Domyung Paek Republic of Korea  paekdm@snu.ac.kr 
Dong Mug Kang Republic of Korea  kangdm@pusan.ac.kr 
Dong-Chun Shin Republic of Korea  dshin5@yuhs.ac 
Dongho Lee Republic of Korea  estlake@korea.kr 
Dong-Lim Lee Republic of Korea  ldlim0612@hanmail.net 
Doo-Won Lee Republic of Korea  beastbek@hanmail.net 
Duk-Hee Lee Republic of Korea  lee_dh@knu.ac.kr 
Eojina Kim Republic of Korea  eojina@kihasa.re.kr 
Eun Ah Park Republic of Korea  eunah0401@naver.com 
Eun Young Chang Republic of Korea  yevin@skku.edu 
Eun Young Park  Republic of Korea  goajoa@ncc.re.kr 
Eun-Gyong Yoo Republic of Korea  pedyoo@cha.ac.kr 
Eun-Hee Ha Republic of Korea  eunheeha@ewha.ac.kr 
Eun-Hye Kim Republic of Korea  dmsp14@hotmail.com 
Eunil Lee Republic of Korea  eunil@korea.ac.kr 
Eunil Lee Republic of Korea  77017999@hanmail.net 
Eun-Jin Park  Republic of Korea  uma99@hanmail.net 
Eun-Ju Hong Republic of Korea  starsori98@paran.com 
Eun-Jung Kim Republic of Korea  pdwellplan@naver.com 
Eun-Jung Kim Republic of Korea  99340004@korea.ac.kr 
Eun-Kyo Park  Republic of Korea  ekdog1112@naver.com 
Eunkyung Kwon Republic of Korea  case58@cu.ac.kr 
Geum-Gu Lee Republic of Korea  yaapp@hanmail.net 
Gina Oh Republic of Korea  gina@ioconvex.com 
Gyeo-Bung Kim Republic of Korea  kimgb78@seoul.go.kr 
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Name Country E-mail 
Gyoung Sook Ahn Republic of Korea  docgreen@hanmail.net 
Gyu-Seok Hwang Republic of Korea  woogong411@naver.com 
Hae Jin Park  Republic of Korea  likesun22@hanmail.net 
Hae-Kwan Cheong Republic of Korea  hkcheong@skku.edu 
Hae-Yong Pak Republic of Korea  haeyongpak@snu.ac.kr 
Hani Im Republic of Korea  hani0124@hotmail.com 
Hee Jo Baek Republic of Korea  swan93@lycos.co.kr 
Hee-Ju Kim Republic of Korea  clareseoul@hanmail.net 
Hee-Ju Park  Republic of Korea  phj7294@hanmail.net 
Hee-Sang Jung Republic of Korea  jung1234@korea.kr 
Hee-Uug Chung Republic of Korea  franchiscochung@daum.net 
Heeyoung Kwon Republic of Korea  kwonhee03@naver.com 
Heung Jae Lee Republic of Korea  drleehj@skku.edu 
Heung Jae Lee Republic of Korea  drleehj@gmail.com 
Ho-Jang Kwon Republic of Korea  hojang@dankook.ac.kr 
Hongji Sohn Republic of Korea  jia8765@naver.com 
Hoon Kook Republic of Korea  hoonkook@chonnam.ac.kr 
Hun-Jong Jung Republic of Korea  b581212@yahoo.co.kr 
Hun-Suk Jung Republic of Korea  jjhhssk5@hanmail.net 
Hwan-Cheol Kim Republic of Korea  cheol17@hanmail.net 
Hyae-Jeong Byun Republic of Korea  hjbyun1109@gmail.com 
Hyangweon Park  Republic of Korea  weonph@hanmail.net 
Hye Sook Lee Republic of Korea  hslee0289@hanmail.net 
Hye-Li Jeon Republic of Korea  hyeli0922@hanmail.net 
Hye-Seon Nam  Republic of Korea  hyunjoobae@korea.kr 
Hyesoo Seong Republic of Korea  choonan64@hanmail.net 
Hye-Young Kim Republic of Korea  s.sun0@hotmail.com 
Hyun Kim Republic of Korea  hyun.kim@mssm.edu 
Hyung-In Choi Republic of Korea  elkipinkv00v@hotmail.com 
Hyun-Jin Kim Republic of Korea  poohbora@daum.net 
Hyun-Ju Gim Republic of Korea  01062703047@nate.com 
Hyun-June Paik Republic of Korea  good_seed@hanmail.net 
Hyun-Mi Kim Republic of Korea  small-r@hanmail.net 
Hyunseung Park  Republic of Korea  myall2u@snu.ac.kr 
Hyunsoo Lee Republic of Korea  widesea1@naver.com 
Hyun-Sook Bae Republic of Korea  terry3443@naver.com 
In Sook Park Republic of Korea  ispark@amc.seoul.kr 
In-Bo Oh Republic of Korea  oinbo@ulsan.ac.kr 
Inhye Kim Republic of Korea  ihkim81@korea.kr 
In-Kyoung Kim Republic of Korea  wwwzzz@hanmail.net 
In-One Kim Republic of Korea  kimio@snu.ac.kr 
Iris Sung Republic of Korea  yongju@ioconvex.com 
Ja Yeun Kim Republic of Korea  ginakim@snu.ac.kr 
Jae Eun An Republic of Korea  jeun0922@hanmail.net 
Jae Seon Ryu Republic of Korea  yunby77@ewhain.net 
Jae-Ha Lee Republic of Korea  jaehlee@korea.kr 
Jae-Ryong Yoo Republic of Korea  jerome@kirams.re.kr 
Jae-Sun Lee Republic of Korea  boongwotjs85@naver.com 
Jae-Sung Kim Republic of Korea  jskim06@korea.com 
Jae-Wook Choi Republic of Korea  shine@korea.ac.kr 
Jee-In Lee Republic of Korea  
Je-Euk Chung Republic of Korea  jechung@dow.com 
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Name Country E-mail 
Jeong Eun Oh Republic of Korea  jeoh@pusan.ac.kr 
Jeong Hee Kim Republic of Korea  kimjhmd@inha.ac.kr 
Jeong Rok Seo Republic of Korea  sjr1111@hanmail.net 
Jeongim Park  Republic of Korea  jeongim@sch.ac.kr 
Jeong-Wuk Lee Republic of Korea  jwlee@duksung.ac.kr 
Ji Hye Kim Republic of Korea  gaji49@hotmail.com 
Ji Tae Choung Republic of Korea  jt42525@korea.ac.kr 
Jianfei Shuai Republic of Korea  shuaiJianfei@cu.ac.kr 
Ji-Heon Oh Republic of Korea  lubhony@naver.com 
Ji-Ho Lee Republic of Korea  chungang@dreamwiz.com 
Ji-Hoon Na Republic of Korea  sailing-autumn@hanmail.net 
Ji-Hye Park  Republic of Korea  jihpark1@gmail.com 
Jin-Hee Eum Republic of Korea  hhhsmvp@hanmail.net 
Jinhee Kim Republic of Korea  jeeny98@gmail.com 
Jin-Ryoung Choi Republic of Korea  backhap00@hanmail.net 
Jin-Young Lee Republic of Korea  jy618.lee@sbri.co.kr 
Jiyeon Lee Republic of Korea  jyeon@snu.ac.kr 
Ji-Young Kim Republic of Korea  rambolove@nate.com 
Ji-Young Woolee Republic of Korea  keyma@hanmail.net 
Jong Hee Hwang Republic of Korea  jonghee117@hanmail.net 
Jong Hee Lee Republic of Korea  workshop01@icists.org 
Jong-Bae Heo Republic of Korea  ilj38@snu.ac.kr 
Jong-Han Leem Republic of Korea  ekeeper@inha.ac.kr 
Jong-Hun Kim Republic of Korea  kimjh32@skku.edu 
Jong-Hyeon Lee Republic of Korea  jhlee@neoenbiz.com 
Jong-Tae Lee Republic of Korea  jtlee@korea.ac.kr 
Joo Youn Chung Republic of Korea  claire12@snu.ac.kr 
Joon Sakong Republic of Korea  jsakong@med.yu.ac.kr 
Joongbum Cho Republic of Korea  joongbum.cho@samsung.com 
Joon-Pil Cho Republic of Korea  jpcho@ajou.ac.kr 
Joung Youn Kim Republic of Korea  amykim@snu.ac.kr 
Ju-Hee Seo Republic of Korea  juhui978@paran.com 
Jun Mo Yang Republic of Korea  jjunb612@naver.com 
Jung Hye Byeon Republic of Korea  byeonagnes@naver.com 
Jung Rim Cho Republic of Korea  jr1850@hanmail.net 
Jung-Hee Ko Republic of Korea  pastel7@ajou.ac.kr 
Jung-Hyun Lee Republic of Korea  jh1050@skku.edu 
Jung-Su Choi Republic of Korea  jungsuchoi@korea.kr 
Jung-Won Min Republic of Korea  aallss@ewhain.net 
Junheon Yoon Republic of Korea  soiljh@korea.kr 
Keun-Hwa Lee Republic of Korea  yomust7@cheju.ac.kr 
Kiyoung Lee Republic of Korea  cleanair@snu.ac.kr 
Ko-Eun Choi Republic of Korea  lightblue85@yahoo.com 
Koh Gui Han Republic of Korea  ndn98@hanmail.net 
Kwang Pyo Kim Republic of Korea  kpkim@khu.ac.kr 
Kwang-Bok Woo Republic of Korea  wildwoo@hanmail.net 
Kwang-Bok Woo Republic of Korea  kwangbok@nutrikorea.com 
Kwang-Hun Choi Republic of Korea  skyhun1028@nate.com 
Kwang-Shin Lee Republic of Korea  elf1031@lycos.co.kr 
Kwon Chul Ha Republic of Korea  kcha@changwon.ac.kr 
Kyeong Ja Lee Republic of Korea  10000-g@hanmail.net 
Kyeong-Ja Lee Republic of Korea  
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Name Country E-mail 
Kyung Kim Republic of Korea  joykk@hanmail.net 
Kyung Seo Republic of Korea  kyungseo@yuhs.ac 
Kyungduk Park  Republic of Korea  kd4kid@kcch.re.kr 
Kyung-Duk Zoh Republic of Korea  zohkd@snu.ac.kr 
Kyunghee Jung-Choi Republic of Korea  jungchoikh@gmail.com 
Kyung-Ho Choi Republic of Korea  kyungho@snu.ac.kr 
Kyung-Mi Lee Republic of Korea  jakalchi-k@hanmail.net 
Kyung-Min Lee Republic of Korea  kminlee@deu.ac.kr 
Kyuseok Cheong Republic of Korea  jkyuseok@gmail.com 
Li Dong Republic of Korea  dongdongtu2002@hotmail.com 
Meyoung-Kon Kim Republic of Korea  jerrykim@korea.ac.kr 
Mi-Ae Park  Republic of Korea  pmakkd@korea.kr 
Mi-Na Ha Republic of Korea  minaha@dku.edu 
Mina Suh Republic of Korea  omnibus@yuhs.ac 
Minhyeok Choi Republic of Korea  come2mh@hanmail.net 
Min-Jeong Oh Republic of Korea  elvina1004@hanmail.net 
Minjeong Son Republic of Korea  mjson@inha.ac.kr 
Mi-Ri Yu Republic of Korea  sekhmet00@nate.com 
Mi-Sung Moon Republic of Korea  ansaltjd@hanmail.net 
Moon-Hee Chang Republic of Korea  ansldu@hotmail.com 
Moon-Soo Park  Republic of Korea  parkms@khsmc.co.kr 
Mun-Joo Bae Republic of Korea  baemj@skku.edu 
Myoung-Hee Kim Republic of Korea  mhee0327@snu.ac.kr 
Myoung-Sun Jung Republic of Korea  maymyoung@naver.com 
Nam Su Kim Republic of Korea  namsukim@hanyang.ac.kr 
Nam-Soo Kim Republic of Korea  kns0903@sch.ac.kr 
Nattapon Songsanu Republic of Korea  
Natthaphon Sapsinsoonthon Republic of Korea natsapsin@hotmail.com 
Okhee Yi Republic of Korea  okyi75@snu.ac.kr 
Park Young Soon Republic of Korea  ys800722@hanmail.net 
Poramate Katekovit Republic of Korea airattache_seoul@hotmail.com 
Pornpong Kanittanon Republic of Korea  
Sang Hui Seo Republic of Korea  naangel75@korea.ac.kr 
Sanggill Lee Republic of Korea  twincokes@gmail.com 
Sanghyuk Bae Republic of Korea  sanghyukbae@snu.ac.kr 
Sang-Il Lee Republic of Korea  childslee@skku.edu 
Sangjin Lee Republic of Korea  sangjin.lee@nowpap.org 
Sangjun Choi Republic of Korea  junilane2@cu.ac.kr 
Sang-Mi Lee Republic of Korea  babykeeper99@hanmail.net 
Sang-Woon Lee Republic of Korea  lswcrash@nate.com 
Sang-Yeol Yeom Republic of Korea  ysy1221@korea.kr 
Seok-Hwan Lee Republic of Korea  6vagabond9@hanmail.net 
Seong-Chul Hong Republic of Korea  ghdhsc@cheju.ac.kr 
Seon-Ryoung Yoon Republic of Korea  1999ysl@hanmail.net 
Seung Min Lee Republic of Korea  lady1983@hanmail.net 
Seungchul Ahn Republic of Korea  ahn1019@korea.kr 
Seung-Gul Kang Republic of Korea  kangsg@korea.ac.kr 
Seung-Ho Lee Republic of Korea  koala1432@daum.net 
Seung-Jin Yoo Republic of Korea  yoolee1@dreamwiz.com 
Seung-Whee Rhee Republic of Korea  swrhee@kgu.ac.kr 
Seung-Whee Rhee Republic of Korea  swrhee@kyonggi.ac.kr 
Shine Son Republic of Korea  shine@ioconvex.com 
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Name Country E-mail 
Sinye Lim Republic of Korea  drforest@hanmail.net 
Sirilak Niyom Republic of Korea  
So-Jung Kim Republic of Korea  sso829@hotmail.com 
Son-Moon Shin Republic of Korea  smshinmd@hanmail.net 
Soo Eun Chung Republic of Korea  candyboy@skku.edu 
Soo-Churl Cho Republic of Korea  soochurl@snu.ac.kr 
Soogil Lim Republic of Korea  waterroad@snu.ac.kr 
Soo-Hun Cho Republic of Korea  chosuh@snu.ac.kr 
Soo-Hyung Lee Republic of Korea  jasinita@hanmail.net 
Soyeon Kim Republic of Korea  soyeon819@gmail.com 
Soyoung Hong Republic of Korea  ginacool@naver.com 
Su Ill Lee Republic of Korea  oemlee@hanmail.net 
Su Ryeon Noh Republic of Korea  srnoh@snu.ac.kr 
Su Young Kim Republic of Korea  suy0202@cheju.ac.kr 
Su-Ho Jeong Republic of Korea  jsh686@naver.com 
Su-Jin Park  Republic of Korea  snowshoes@hanmail.net 
Sun Hyung Lee Republic of Korea  lsh613@gangnam.go.kr 
Sun-Ae Choo Republic of Korea  yoshikisang@hanmail.net 
Sung Ik Yang Republic of Korea  siyang@khu.ac.kr 
Sungkeun Park  Republic of Korea  skpark@korea.kr 
Sun-Ha Choi Republic of Korea  choish@nukw.ac.kr 
Sun-Mi Kim Republic of Korea  sonmilove@gmail.com 
Sun-Min Song Republic of Korea  snakebits@nate.com 
Tae Jun Park  Republic of Korea  fulloffull@naver.com 
Tae-Jin Cho Republic of Korea  chotj840121@hanmail.net 
Tae-Won Ha Republic of Korea  htw7458@korea.kr 
Tae-Yeon Kim Republic of Korea  myname@snu.ac.kr 

Tasanawadee Miancharoen Republic of Korea tassanaim@yahoo.com 
Theerakun Niyom Republic of Korea  
Ungyul Yi Republic of Korea  ungyul.yi@nowpap.org 
Un-Jung Kim Republic of Korea  changetm@hanmail.net 
Wanryung Lim Republic of Korea  dankesei@snu.ac.kr 
Warakorn Wannaprasit Republic of Korea  
Wha Me Park Republic of Korea  wmpark2045@hanmail.net 
Wonho Yang Republic of Korea  whyang@cu.ac.kr 
Woo-Chul Jeong Republic of Korea  jwcdk@hanmail.net 
Yanghee Kim Republic of Korea  mkyh79@hanmail.net 
Yearn-Mi Yi Republic of Korea  vmflejad@naver.com 
Yeni Kim Republic of Korea  yeni1004@gmail.com 
Yeon-Seung Lee Republic of Korea  ysly@ks.ac.kr 
Yong Hwan Lee Republic of Korea  yhlee@kosin.ac.kr 
Yong Sik Hwang Republic of Korea  hwangys@pusan.ac.kr 
Yong-Bae Kim Republic of Korea  atlask@sch.ac.kr 
Yong-Jin Lee Republic of Korea  regina94@schca.ac.kr 
Yongmin Cho Republic of Korea  neworder@korea.ac.kr 
Yongsoon Park  Republic of Korea  yspark@kocic.or.kr 
Yoolwon Jeong Republic of Korea  yoolwon@ewha.ac.kr 
Yoo-Mi Chung Republic of Korea  55452@hitel.net 
Yoon Shin Kim Republic of Korea  yoonshin@hanyang.ac.kr 
Yoonhee Kim Republic of Korea  redm4@snu.ac.kr 
Youkang Chin Republic of Korea  cyk0221@korea.kr 
Young Man Roh Republic of Korea  ymroh@hanyang.ac.kr 
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Young Mi Kim Republic of Korea  zzagari@hanmail.net 
Young Min Ahn Republic of Korea  aym3216@eulji.ac.kr 
Young Sik Kim Republic of Korea  kysik@pusan.ac.kr 
Young Yoo Republic of Korea  yoolina@korea.ac.kr 
Young-Hwa Song Republic of Korea  chaosragel@hanmail.net 
Young-June Choe Republic of Korea  choeyj@yahoo.com 
Youngmee Ahn Republic of Korea  aym@inha.ac.kr 
Young-Shin Han Republic of Korea  snuhan@skku.edu 
Youn-Hee Lim Republic of Korea  limyounhee@gmail.com 
Yu Gyung Kang Republic of Korea  summaul@korea.kr 
Yu Kyung Oh Republic of Korea  saije@naver.com 
Yu-Jin Lee Republic of Korea  lureme@nate.com 
Yun Jeong Kwon Republic of Korea  yjkwon98@hanmail.net 
Yun-Chul Hong Republic of Korea  ychon1@sun.ac.kr 
Yunjeong Kim Republic of Korea  mrc4311@korea.ac.kr 
Yun-Suk Pak Republic of Korea  yunsuk04@snu.ac.kr 
Yu-Ri Kim Republic of Korea  yrkim@korea.ac.kr 
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APPENDIX 5: Programme of the Conference  
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APPENDIX 6: Letter from Non-Governmental Organizations to WHO 
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APPENDIX 7: Closing Remarks – Byung-Wook Lee, Vice Minister of Ministry 
of Environment  

 
Closing Remarks by Vice Minister of MOE, Korea 
 
Maria Neira, Director for the Department of Public Health and Environment of World Health 
Organization 
HRH Princess Chulabhorn Mahidol 
Distinguished guests 
Ladies and gentlemen, 
 
We have now come to the end of this 3rd WHO International Conference on Children’s Health and 
The Environment.  
 
I’d like to express my sincere gratitude to the organizers who have spared no efforts before and 
during the conference period for the success of this conference. 
 
I believe it is truly meaningful that we have adopted Busan Pledge for Action that proposes specific 
and practical actions for the international community to take. It is all the more meaningful in that the 
Pledge is based on active participation and cooperation among the whole participants.  
 
Though adopting this consensus-based Pledge is an achievement of great importance in and of itself, 
the true success of this conference depends on the actual implementation of the Pledge and the 
differences it will make.  
 
So let us spare no effort to put the Pledge into our good practice 
 
The Government of Korea will also do its part. Ministry of Environment, other relevant ministries, 
experts and civic groups will all make concerted efforts to lead the implementation of the proposed 
actions in the Pledge. 
 
Further, we will continue to provide support and pay close attention to WHO’s CEH activities 
including relevant conferences scheduled in the future. 
 
Once again, I’d like to express my heartfelt gratitude to your support and interest without which the 
success of this conference would have never been possible.  
 
I wish you a pleasant stay in Korea and safe trip back home. 
 
Thank you. 
 


