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Goals for Today

� To discuss environmental factors that may influence  
children's health.

� To provide an overview of the evaluation, diagnosis , 
and treatment of children with suspected 
environmental exposures.

� To discuss research, legislation, and available 
resources in children's environmental health



Patterns of Disease Have Changed

� Previously, infectious diseases were the major 
causes of illness and death

As nations industrialize, patterns of disease change.� As nations industrialize, patterns of disease change.

� Life expectancy increases and chronic diseases 
become the major causes of illness and death



The New Pediatric Morbidity

Chronic diseases are the principal causes of illness, 
hospitalization and death in children in industrialized 
nations.nations.

– Asthma
– Obesity
– Cancer
– Neuro-developmental Disorders (Autism, ADHD)
– Endocrine and Reproductive Development Disorders

Increasing Evidence of Environmental Contribution



� More than 80,000 chemicals in production 

Chemicals in our Environment

� The majority have not been tested

� Many chemicals are found in most 
Americans including newborns



Children are More Vulnerable

“Children are not little adults.”

• Greater exposure pound-for-pound
• Process toxins differently than adults
• Windows of vulnerability 
• More years of future life



Where Can a Child be Exposed?

� Home
� Day Care� Day Care
� School
� Public Areas (parks and playgrounds)
� Being near hazardous waste sites



How Can a Child be Exposed?

� Inhalation
� Ingestion� Ingestion
� Dermal absorption
� Parenteral
� In utero



Prevention

� Disease caused by toxins in the environment is 
preventable

� How? Learn about hazards and prevent exposures.

� Prevention needs to proceed on several levels:
- Home, Schools, Community, Society
- Clinical Practice, Research, Advocacy
- Legislation





Region 2 PEHSU (NY, NJ, PR, USVI)

1-866-265-62011-866-265-6201
� Clinical Consultation
� Education
� Community Outreach
� Advocacy
� Collaborations Across NY State





PEHSUs were conceived as a cost-effective 
approach for:

� Clinical care of children 

� Referral source for health care providers

� Foci for education in environmental health



National PEHSU Involvement

� Child Oriented Fact Sheets developed 
� Health Impacts after 9/11
� Hurricane Katrina: Safe Return of Children to 

Areas Impacted by Hurricanes or Flooding 
� California Wildfires
� Gulf Oil Spill 
� Plastics
� Melamine



Mount Sinai PEHSU Staff

� Environmental Pediatricians 
� EOM Physicians
� Environmental Fellows� Environmental Fellows
� PEHSU coordinator
� Social Worker 
� Certified Industrial Hygienists



PEHSU Home Visit 
Central Harlem, NY 



Asthma: Environmental Triggers

Simple Steps to Manage Mold
• Fix source of moisture/humidity
• No need for mold testing
• EPA  Guide to Indoor Mold
• NYCDOHMH Guidelines on Mold



Lead in the Environment

Older homes built before 1970’s





Recalled Toys with Lead Paint

Simple Steps, Check Toy Recalls at: 
U.S. Consumer Product Safety Commission
www.cpsc.gov/cpscpub/prerel///category/toy.html



Elemental Mercury

� Thermometers
� Blood pressure cuffs
� Ritualistic uses
� Herbal remedies



Elemental Mercury Exposure in a NJ Day Care



Kiddie Kollege Legislation

– evaluation and assessment of the interior of buildings to be 
used for day care centers or education

– establish maximum contaminant levels for building interiors 
that are protective of public health and safety

– construction permits will not be issued if proposed DHSS 
maximum contaminant standards are not met

– A “No Further Action” letter is required from DEP prior to 
issuance of Certificate of Occupancy 



Simple Steps : To Clean a Mercury Spill

� Never allow children or pregnant women near spill area

� NEVER vacuum mercury� NEVER vacuum mercury

� Dispose at a hazardous waste site ONLY

� Poison control in an emergency: 1-800-222-1222



Mercury

� Organic mercury can be found in fish

� Fish with the highest levels:� Fish with the highest levels:
- Tilefish, Swordfish, King Mackerel, Shark

� Commonly eaten fish with low levels:
- Shrimp, Canned light tuna, Tilapia, Pollock, Catfish

� Simple Steps
- Limit fish intake to AVERAGE 1 serving (7-12 ounces) per week
- Avoid high mercury fish listed above



Mercury in Fish



� Are not hazardous to humans 
� Do not contain ingredients that are carcinogens � Do not contain ingredients that are carcinogens 
� Do not cause reproductive toxicity
� Are not irritating to the skin or eyes
� Still important to VENTILATE during and after 

use of all cleaning products



Simple Steps You Can Take

� Reduce use of irritating chemicals
� Turn on exhaust fans
� Ventilate: open windows
� Close off construction areas
� EPA Tools for Schools





Outdoor Air Quality and Schools



PCBs in Schools

The take-home message for parents is that levels 
found in schools in New York City today will not 
make any child or any teacher acutely ill. make any child or any teacher acutely ill. 

In fact, compared with air levels reported in some 
other studies, air levels reported in NYC schools 
have been quite low.

Therefore, in this particular instance we would say 
certainly send your child to school. 



PCBs in Schools

� Parents can advocate for regular inspections 
and proper maintenance of existing 
fluorescent light fixtures in schools. fluorescent light fixtures in schools. 

� Prompt cleanup of PCB spills and 
replacement of faulty equipment when 
possible will minimize children’s exposures to 
PCB containing materials. 

� This type of work should be done when 
children are not present in the building.



Schools and the Built Environment



Reconnecting Kids with Nature



Plastics Are Everywhere

01/22/2009



What Parents Ask

� How do I know if toys contain phthalates?
� Are bottles with bisphenol A harmful?

What are the current regulations? � What are the current regulations? 
� What health effects should I look for?
� What alternatives can my child use?



Plastics Exposure in Childhood

� Chemicals called plasticizers make some plastics 
durable and others flexible
-Bisphenol A (BPA) and Phthalates-Bisphenol A (BPA) and Phthalates

� There is concern that these chemicals may mimic 
hormones 

� Largely based on animal studies and emerging 
research in human studies



Where are Phthalates found?



Product Phthalate Metabolite

Toys 
Medical 
supplies

DEHP: di-(2-ethylhexyl) phthalate MEHP:   mono-(2-et hylhexyl) phthalate
MEOHP: Mono(2-ethy-5-oxolhexyl) phthalate
MEHHP: Mono(2-ethyl-5-hydroxyhexyl) phthalate 
MECPP: Mono(2-ethy-5-carboxypentyl) phthalate 

Toys DINP:  di-isononyl phthalate

DIDP:   di-isodecyl phthalate
DNOP: Di -n-octylphthalate 

MINP:    monoisononyl phthalate
MCIOP: mono(carboxy-isooctyl) phthalate
MOINP: mono(oxoisononyl)phthalate
MHINP: mono (hydroxy-isononyl)phthalate 
MIDP:   monoisodecyl phthalate
MnOP: :mono -n-octyl phthalateDNOP: Di -n-octylphthalate MnOP: :mono -n-octyl phthalate

PVC, vinyl 
floors, 
cosmetics

BBzP: benzyl butyl phthalate
DEHP: di-(2-ethylhexyl) phthalate

MBzP:   monobenzyl phthalate
MEHP:   mono-(2-ethylhexyl)

phthalate
MEOHP: Mono(2-ethy-5-oxolhexyl)

phthalate
MEHHP: Mono(2-ethyl-5-hydroxyhexyl)

phthalate 
MECPP: Mono(2-ethy-5-carboxypentyl)

phthalate 

Cosmetics: 
nail polish and 
perfumes

DEP: diethyl phthalate
DBP: dibutyl phthalate
DMP: dimethyl phthalate 

MEP:   monoethyl phthalate
MBP:   monobutyl phthalate



Centers for Disease Control (CDC)
4th Report on Human Exposures

Geometric Means of Phthalates (ug/g) by age
PHTHALATE 6-11yo 12-19yo 20yo+

mBzP 35.8 16.6 11
mEHP 3 2.07 2.14mEHP 3 2.07 2.14

mEOHP 26.6 14.6 12.4
mEHHP 39 21.2 18.8

mEP 96.9 168 197
mBP 38.4 20 18.3
miBP 6.94 3.4 3.3



Phthalates show Anti-Androgen Effects

� Animal Studies
� Hypospadias
� Undescended Testes� Undescended Testes
� Infertility
� Decreased Anogenital Distance

� Human Studies
� Alterations in hormone levels
� Male Infertility
� Asthma, puberty and body size
� Decreased anogenital distance
� Neurodevelopment



Phthalates Syndrome

Anti-Androgen Effects
– Hypospadias
– Undescended Testes
– Infertility
– Decreased Anogenital Distance

Foster PMD, Int J Androl. 2006 



Anogenital Distance

Sathyanarayana et al 2009 Int J of Androl. 



Decreased anogenital distance is a 
measure of anti-androgen exposure n=85

Swann et al, 2005

Anogenital Distance is normally longer in males than in females



Phthalates & Testicular Descent 
in Humans n=85

Percent with Incomplete 
AGD Category Testicular Descent

Swan SH et al. Environ Health Perspect. 2005;113:1056-1061

AGD Category Testicular Descent
Short 20.0%

Intermediate 9.5%

Long 5.9%



Phthalates Exposures in Infants

Measured phthalates in 163 infants (2-28 mos) born in 
2000–2005

– Lotion predicted monoethyl phthalate and 
monomethyl phthalate concentrations

– Powder of monoisobutyl phthalate
– Shampoo of monomethyl phthalate
– More products used= higher exposure

Sathyanarayana et al, Pediatrics 2008



3rd Trimester maternal phthalates and 
neonatal behavior in NYC (n=295)

� NYC Pregnancy Cohort assessed Neonatal 
Behavioral Behavioral 

� Among girls, there was a significant decrease in 
– mean orientation score
– quality of alertness score 

Engel et al. Neurotoxicology. 2009 Jul;30(4):522-8. 



Phthalates and Child Neurodevelopment 
(n=188) Engel et al 2010

• Same cohort with f/u visits between 4-9 years of ag e 

• Evidence of effect of Prenatal Phthalate Exposure o n 
behavioral problems in childhood.behavioral problems in childhood.

• Conduct Disorder and ADHD

• Limitations: Small sample size (n=188), Needs to be replicated 
in independent cohorts.

• If replicated, preventive measures to reduce exposu re 
during pregnancy may be warranted.



Phthalates Legislation

� European Union 2005
- 3 banned in all toys/child-care products

3 banned in toys/child-care products that can be - 3 banned in toys/child-care products that can be 
mouthed

� California Phthalates Ban 2009
- 6 phthalates banned in toys/child-care products

- prohibits manufacture, sale, and distribution



Consumer Product Safety Improvement Act

� Effective in 2009

� Requires safety testing and certification of all 
toys/products 

� Marketed to children 12 years and younger

� Includes a ban on phthalates in toys and 
children’s products



California Safe Cosmetics Act of 
2005

� Manufacturers that sell over $1 million a year 
in personal-care products 

� Report any products containing a chemical 
that is either a carcinogen or a reproductive 
or developmental toxic agent.

� Phthalates: DEHP and DBP



Simple Steps to Avoid Phthalates

� Choose fragrance-free products
� www.cosmeticsdatabase.org
� Do not microwave food/drinks in plastic
� Avoid #3 plastics - may contain phthalates 



Where is BPA found?

– National studies show BPA present in 95% of population 
– Children >6 years old and adolescents with higher levels 

than adults



BPA Studies Show Weak Estrogen Effect

� Animal studies
– Hyperactivity and impaired learning
– Early puberty– Early puberty
– Increased body size
– Breast, Uterine and Prostate Cancer

� Human studies limited
– Neurodevelopment
– Cardiovascular disease and Type 2 Diabetes
– Liver function (GGT, LDH, Alk Phos) 
– Cancer classification controversial



Prenatal BPA and early childhood 
behavior in 2 year olds n=249

� Maternal urine collected from 16-26 weeks

� Behavioral Assessment� Behavioral Assessment

� Mean BPA levels associated with measure of 
aggression and hyperactivity in girls



BPA Legislation

� Canada BPA ban effective 2008
– prohibits the importation or sale of BPA in bottles and food 

packaging for infants and newborns
– 2010 Update: Canada to list BPA as 'toxic'– 2010 Update: Canada to list BPA as 'toxic'

� Suffolk County, Long Island, NY 2009
� Chicago, Illinois 2009
� NYS 2010: Bisphenol-A-Free Children and Babies Act
� California 2010: Toxin Free Infants and Toddlers act.

� Voluntary Withdrawal: US Products, Manufacturers, and Major 
Retailers

� U.S. lawmakers move to ban BPA from food, beverage containers



BPA in dental sealants
Fleisch et al Pediatrics 2010

� BPA released from dental resins through 
enzymes in the saliva
– Detectable in saliva for up to 3 hours– Detectable in saliva for up to 3 hours
– % absorbed is unknown
– Bis-GMA resins preferred over bis-DMA

� Rub sealants with pumice stone at time of 
placement and gargle x 30 seconds

� Recommend continued use of sealants, 
though avoid in pregnancy



Suffolk’s Ban on BPA Hailed in Some Quarters

Ann-Marie Norris for The New York Times
NY TIMES March 13, 2009



Simple Steps to avoid BPA

� Buy alternative bottles
- Stainless steel water bottles, BPA free baby bottles

� Do not microwave, boil, or place in dishwasher� Do not microwave, boil, or place in dishwasher
� Breastfeeding is best
� Avoid canned foods, eat fresh foods
� Avoid #7 plastics – may contain BPA 



Pocket Guide to Plastics

“5, 4, 1, 2…“5, 4, 1, 2…
all the rest are 
bad for you!”



What Can You Do to Reduce 
Phthalates and BPA 
Exposures?
Phthalates and BPA 
Exposures?

Parents do the best they can with the 
information they have at the time…..



� Gather evidence based information so that 
you may make informed decisions about 
what is best for your familywhat is best for your family

� In the absence of scientific certainty, err on 
the side of caution and take a precautionary 
approach



Major Concerns: 
Putting it into Context

U.S.
� Cigarette and Tobacco Smoke

Pesticides� Pesticides
� Environmental Asthma Triggers
� Lead
� Mercury in Fish
Worldwide
� Clean Water and Air
� Basic Shelter and Housing



Resources

� Google uncle sam
� EPA website
� ATSDR ToxFAQS� ATSDR ToxFAQS
� Public Health Statements
� NEEF
� AAP COEH



The National Children’s Study

� Very large nationwide study that will look at children’s 
exposures in early life

� 100,000 children will be followed from early in 
pregnancy to 21 years of age

� Will study the role of many risk factors – chemical, 
biological, social, and behavioral



� Advocate for healthier environments in your 
home, schools, hospitals, and community
Support legislation

How You Can Help

� Support legislation
– Share your greening ideas 
– Join the School PTA Committee
– Join the Community Board

� Promote exposure to the Natural Environment
– Maintain parks and play spaces
– Plant trees



Remember…

� Keep it simple, less is more
� Ventilate your homes and schools
� Encourage Frequent Handwashing
� Wet Mop, Wet dust
� Shop Smart, Read Labels 
� Avoid plastics #3, 6 and 7
“5,4,1,2 - all the rest are bad for you!”



The Center for Children’s 
Environmental Health

Contact toll-free number to speak with an
environmental health expert about your concerns:

1-866-265-6201



Disclosure

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 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.



Thank You!


