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Learning Objectives

• How has Pediatric Environmental Health Evolved 
and what is it at present?

• Understand physiological and behavioral 
differences that make children more vulnerable to 
toxic exposures than adults

• Appreciate how ongoing epidemiological and 
toxicological studies have altered are concept of 
what is ―acceptable‖ exposure 

• Understand issues related to child labor, both in the 
US, and other parts of the world

• Know what are the positive contributors from the 
environment, and what is our legacy
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What is Pediatric 

Environmental Health?



5

Pediatric Environmental 

Health

A discipline that involves the 

identification, treatment, prevention and 

control of environmental exposures and 

associated adverse health effects in 

infants, children, adolescents, and 

young adults

http://www.aap.org/healthtopics/environmentalhealth.cfm
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Pediatric Environmental Health

•Also attention to the positive 

contributions from a healthy, nurturing 

and stimulating environment on child 

development

•Adverse effects from the LACK of those 

positive influences
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Examples of Important Topics

• Air Pollutants (outdoor, indoor)

• Arsenic

• Asbestos

• Asthma –Environmental risk 
factors

• Breast Feeding and Food 
Contamination

• Carbon Monoxide

• Child labor

• Endocrine Disruptors

• Environmental Disparities

• Environmental Tobacco 
Smoke

• Hazardous waste sites

• Dietary Supplements/ ethnic 
remedies

• Lead

• Mercury

• Pesticides

• PCB’s) and dioxins

• Radiation (Radon, Ultraviolet 
light)

• Water pollutants

• Urban design/sprawl

• Plastics, BPA, Phthalates
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Cumulative risk
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From Lecture of  Dr. Howard Frumkin
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Exposure-Disease Model
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Variations in Susceptibility 

with Developmental Stages
•Preconception

•Fetus

•Newborns

•Infants

•Toddlers (1-2 yrs)

•Young Child (2-6)

•School Aged (6-12 )

•Adolescents (12-18)
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Neonate and early infancy: 

a vulnerable time

• Lack of full development of the 
blood brain barrier

• Neurons still proliferating, 
myelinating, pruning

• Immature immune system

• Increased skin surface area and 
absorbs agents more readily

• Increased respiratory rate

• Dependence on breast milk or 
formula as sole source of nutrition

• Unable to move independently



12

Breast Feeding

•Diffusion is the primary transport mechanism

•Lipid solubility influence final concentration of a toxin 

in breast milk

•Liphophilic organochlorine pesticides, PCB’s and 

PBB’s concentrate in the 30% fat content of breast 

milk

•Lead and methylmercury can also be secreted into 

breast milk

•ADVANTAGES OF BREASTFEEDING OUTWEIGH 

RISKS MOST OF THE TIME!
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Toddlers and Young Children

•Nearer the ground

•Oral exploratory 
behavior

•Growth and 
development of 
lungs

•Dietary deficiencies 
and small intestine 
avidly absorbs lead

Photo: Michigan Lead Safe Partnership

www.bridges4kids.org/lead-general.html
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Unhealthy Play Spaces
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Children play in tailings 

from Pogera gold mine 

in Papua, New Guinea, 

that were found to 

contain unhealthy 

levels of lead, arsenic, 

cadmium, and other 

toxic metals 

Environmental Health 

Perspectives 109:A480, 

2001

Photo credit: Catherine Coumans 
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Village of the Black Teeth: 

Children with Lead Poisoning

From: Boston Globe, July 30 2007
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School Aged Children

•Increased number of environments and 

less supervised play.

•Potential exposures through hobbies, 

school crafts, playgrounds
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Adolescents

•Work

•Possible Trade 

School exposures

•Substance abuse

http://hazel.forest.net/skjold/photo_pages

/teen_classroom.htm

U.S. Department of Labor. 

Photo by Michael Carpenter



19

Disparities in Environmental 

Exposures

Hood, E. (2005). "Dwelling disparities: how poor housing leads to poor health." 

Environ Health Perspect 113(5): A310-7
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Lead

SOURCE:  Meyer PA, et al.  Surveillance for elevated blood lead levels 
among children--United States, 1997-2001. MMWR2003;52(SS10):1-21.
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Air quality
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are disproportionately exposed.  EPA Journal1992;18:16-17
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Asthma and Equity

•Asthma prevalence twice as high, and 

mortality three times as high, in blacks as 

in whites

•Asthma prevalence 3x higher in Hispanic 

than non-Hispanic children

•Asthma hospitalization among Medicaid 

children: 93% ¬in blacks, 34% ¬in 

Hispanics, compared to whites
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Asthma, race, and class:
Prevalence of asthma

Source:  Miller JE.  Am J Public Health2000;90(3):428 -430 
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Oil in Niger Delta
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Gas Flaring in Nigeria

A report by the Climate Justice Programme and Environmental Rights 

Action/Friends of the Earth Nigeria, June 2005

http://www.climatelaw.org/gas.flaring/report

Flaring of associated 

gas- Rumuekpe 

showing kids sitting 

in close proximity to 

the flare, easily 

accessible to anyone 

in the village. 
PHOTO: Elaine Gilligan. 
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Niger Delta

―Ebia Amakadou, 18, watches over her sleeping two-year-old son 

in the village of Oweikorogba. Like most delta settlements, the 

village has no power or clean water‖

From: National Geographic, Feb 2007; photo by Ed Kashi
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What is a ―safe‖ level of 

exposure for children?
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What is a safe level 

for lead in children?
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What is ―safe‖?

•Levels of what is considered ―safe‖ or 
acceptable has changed as new information 
emerges froom recent research

•For lead, research demonstrated sub-clinical 
effects on cognition and behavior, leading to 
decrease in the ―acceptable level‖ from blood 
leads of 25ug/dL in the late 1970’s,  to 
10ug/dl, and to present discussions for 
lowering further

•Research results lead to changes in policy 
and regulations
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Behavioral Correlates of Childhood Lead 

Exposure: Teacher-Reported Classroom Behavior

Needleman et al., N Engl J Med 1979;300:689-695
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Effect of Removing Lead From Gasoline

Blood Lead Levels in US
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Leaded Paint
―Don’t Forget the Children‖ Ad Campaign

In US leaded paint banned for residential use in 1978

…Lead eventually banned from indoor paint in 1970’s
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Blood lead of 10 μg/dL=IQ loss of 3 pts

(What’s the big deal?)
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Relationship of Concurrent Blood Lead Level and IQ:
Lanphear et al. Environ Health Perspect 2005;113:894-899
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Blood Lead Level and ADHD

Braun et al. Environmental Health Perspectives 2006;114:1904-1909
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Progressive decline in 

allowable levels of lead in a 

child’s blood…

•Screening 
based on 
blood lead 
levels

•Should it  be 
lowered 
again? To 5 
μg/dL?
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Other areas of question 

and study

•Autism spectrum and relationship 

mercury, and/or other environmental 

contaminants

•Plastics: BPA, phthalates

•Melamine contaminant-kidney problems

•Mold and damp spaces

•Asthma and environmental factors
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Where do we go from here?

http://www.nationalchildrensstudy.gov/

Landrigan PJ, Trasande L, Thorpe LE, et al. The National 
Children's Study: a 21-year prospective study of 100,000 
American children. Pediatrics 2006;118(5):2173-86.

http://www.nationalchildrensstudy.gov/
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Child Labor



40Lewis Hine: Mill Girl  1908-1912

Development of U.S. Child Labor Laws:

Impact of Lewis Hine’s Photos
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Lewis Hine: Breaker Boys  1880—1912
Photos for the National Child Labor Committee
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Preventing Death and Injuries in 

Young Workers

An average of 67 workers under age 18 

died from work-related injuries each 

year during 1992–2000. In 1998, an 

estimated 77,000 required treatment in 

hospital emergency rooms. 

http://www.cdc.gov/niosh/docs/2003-

128/2003128.html

http://www.cdc.gov/niosh/docs/2003-128/2003128.html
http://www.cdc.gov/niosh/docs/2003-128/2003128.html
http://www.cdc.gov/niosh/docs/2003-128/2003128.html
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Child Labor and Child Slavery

David Parker: Carpet Weaver, Nepal, 1993
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Child Labor and Child Slavery

David Parker: Child Brick Workers
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Child Labor in Africa: from NY Times   8-24-06
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Text of the Convention

INTERNATIONAL LABOUR ORGANIZATION

ILOLEX: the ILO's database on International Labour Standards 

C182 Worst Forms of Child Labour Convention, 1999 

Convention concerning the 

Prohibition and Immediate Action 

for the Elimination of the Worst 

Forms of Child Labour . (Note: 

Date of coming into force: 

10:11:2000) 

Convention:C182 

Place:Geneva 

Session of the Conference:87 

Date of adoption:17:06:1999 

http://www.ilo.org/ilolex/cgi-

lex/convde.pl?C182

http://webfusion.ilo.org/public/db/standards/normes/appl/appl-

byConv.cfm?hdroff=1&conv=C182&Lang=EN

http://www.ilo.org/ilolex/cgi-lex/convde.pl?C182
http://webfusion.ilo.org/public/db/standards/normes/appl/appl-byConv.cfm?hdroff=1&conv=C182&Lang=EN
http://webfusion.ilo.org/public/db/standards/normes/appl/appl-byConv.cfm?hdroff=1&conv=C182&Lang=EN
http://webfusion.ilo.org/public/db/standards/normes/appl/appl-byConv.cfm?hdroff=1&conv=C182&Lang=EN
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Update

•Environmental Health Perspectives

August 2004

Environmental Health Perspectives ïAugust, 2004
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Modern Environment
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OBESITY
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Earl Dotter: Swing Set
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Redevelopment of Land:

Better play grounds

Neponset River –Dorchester Bay area - Boston
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Redevelopment of Land:

Safe and healthy outdoor areas

Neponset River ïDorchester Bay area - Boston
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Care for 

individual

Care for 

community

Care for future 

generations

Adapted from Howard Frumkin’s lecture: Children’s 

Environmental Health: Looking Backward, Looking Forward, 

10/11/2007
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Pediatric Environmental 

Health Specialty Units

http://aoec.org/PEHSU.htm
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Helpful Resources

Case Studies in 

Environmental 

Medicine

AAP’s book:
Pediatric 
Environmental 
Health, 2nd edition



Disclaimer

• This presentation was prepared by the Association of 

Occupational and Environmental Clinics (AOEC) and funded (in 

part) by the cooperative agreement award number 

1U61TS000118-02 from the Agency for Toxic Substances and 

Disease Registry (ATSDR).

• Acknowledgement: The U.S. Environmental Protection Agency 

(EPA) supports the PEHSU by providing funds to ATSDR under 

Inter-Agency Agreement number DW-75-92301301-0. Neither 

EPA nor ATSDR endorse the purchase of any commercial 

products or services mentioned in PEHSU publications. 57


