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What We Will Cover

 Background on pediatricians’ current practices
related to environmental health

 The unique vulnerabilities of children
 The Pediatric Toolkit
« Case studies on environmental exposures

 How to use the Toolkit to address these issues




Parental Concern vs. Pediatrician Advice
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The Environmental History in Pediatric
Practice: A Study of Pediatricians’
Attitudes, Beliefs, and Practices

 Fewer than 20% report training in environmental history
taking.

« Strongly believe in importance of environmental
exposures to children’s health. (53.5% had patient
seriously affected)

 Lack confidence in environmental history-taking, and in
discussing environmental exposures with patients.

Preferred resources: AAP patient education materials, newsletters

Kilpatrick N et al., EHP 2002



The Chemical Environment

« > 82,000 synthetic chemicals on EPA
Inventory of chemicals manufactured
In U.S. today

 Most first synthesized _
In the past 50 years ‘ CHEM,CM
—

« ~700 new chemicals introduced
each year

* Few chemicals tested for basic
toxicity

Wealiy
.H“\l.‘m'nf" v

. .“\i
\ Iff-:lfl-h:-
Child
GAO-05-458. 2005



Chemicals Covered in Case Examples

Pesticides

Heavy Metals: Arsenic, Mercury
(Hg) & Lead (Pb)

Polychlorinated Biphenyls (PCBs)




Unigue Susceptibilities of Children

*Exploratory behavior
Crawling

Hand to mouth activity
*Restricted diet

*Teens — work, hobbies,
high risk behaviors

Children differ physiologically:
Still growing and developing
Absorption, metabolism, & elimination different
*Blood-brain barrier still forming in young infants
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Increased Exposure from
Inhalation and Dermal Absorption

Increased metabolic rate Breathing Rates by Age Group
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Miller M et al., Intl J Tox 2002



Mean Water Intake
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The Pediatric Environmental Health Toolkit

* Developed to enable pediatric
and family care providers
to routinely include,
In well-child visits,
Information on preventing
toxic exposures.

 The “Toolkit” includes visually exciting and
creative materials that have been designed for
easy use by practitioners.




Toolkit Development in Brief

« Demand for concise materials — Green Book
“CIliff Notes”

« Developed by PSR, local American Academy of
Pediatrics (AAP) chapters (Northern CA and MA),
University of California San Francisco Pediatric
Environmental Health Specialty Unity (UCSF
PEHSU)

* Pilottested in CA and MA
« Training Programs in 5 States funded by the EPA
. Endorsed by the AAP  G25%,
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It Provider Materials
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"0oolkit Patient Materials
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Rx for Prevention

Have a Healthy Home. Keep your house well-ventilated, free of dust and

tobacco smoke. Choose safer alternatives for cleaning and home renovation, such “ea l l’ 'l

as water-based glues or paints, and citrus-based solvents. Avoid spraying pesticides .Y

in the home, garden, and on pets. Getrid of standing water that helps breed insects. T-“ Q“m e l]t v H :
Repair drips and holes. Clean up food crumbs and spills and put away all food that & ‘\\ e alt,‘\)
will attract unwanted insects or animals. \’

Chila

Don’t Get Burned. Enjoy the sun safely. Protect your child from excessive sun
exposure with hats and cover-ups. Use sunscreen (SPF 15 or higher) once your
child is 6 months old. Do NOT use sunscreens combined with the pesticide DEET
or other insect repellant. Watch for the “UV Index” that provides guidance on sun
exposure, on local weather forecasts in your area. Children can get sunburned
even on cloudy winter days.

Tip: Don’t

() Get Burned!
Protect your child
from harmful rays
with hats, sunscreen
(SPF 15 or higher),
clothing and cover-ups.

Find out more: www.igc.org/psr

Endorsed by:
American Academy
of Pediatrics

Find out more: www.igc.org/psr
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Case: Transient Hypertonia in an Infant

v 7lbs. 14 oz. term female, jaundice peak bili 12.6
v NI. PE at 12 weeks except BLE hypertonicity

v Pediatric & neurology consult at 16 weeks — BU/LE
hypertonicity, ankle clonus-dx of cerebral palsy?

v PT begun
v No environmental hx taken

Wagner SL, Orwick DL., Pediatrics 1994



Case continued

Transient Hypertonia in an Infant

v Diazinon 1% sprayed by unlicensed
pesticide applicator prior to birth

v’ Levels still high 6 months later
v' Serum cholinesterase WNL
v Urine metabolites high,
similar to post-shift urine of applicators

v' 6 weeks after removal from house
muscle tone WNL
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Anticipatory Guidance Card

Pesticide use (indoor,
outdoor, on pets)

Eakonsty  Amecrian Acadony of Peckinrics (g
\\eolth‘v e R RN A AV 3
“\‘.“on“"n( ’”e.lth}' Pediatric Emironmental Heaith Toolkit

Child  Anticipatory Guidance

Iveoarss tobsacro vee 207 192 ks of sacondbond sovke af a8 vink, imbon et
VISIT CONCERNS ANTICIPATORY GLBDANCE
Prenatal  DietWater Avoed eating fish high i mercary or PCBs\diowins. Know wiater
source. 1 public supply, read Commenity Consumer Contidence
Report. 1 wel water, test for arsenic, itrates, coliforms, and other
contaminants depenading an bocal surface and ground water (oncems.
Home Knoww lead status of home. Rencations may increase exposure
10 head dust and solvents.
Occupations/Hobbies' Know the chemicals you are exposed to at work oe doing hoblbies
Barth Infant feeding Encourage treastieeding
Rirviiay Soemuka preparation - If conoenad about lead in tap watie
rum cold water o 1-2 minutes before formuls peep Test well watet
Awoid polycarbonate botthes, which may leach plasticizers. Choose
colored or opaque plastic bottles made from safer plastics such &
pohpetutene o palypopylene, of tempered glass haby bottles that
do not break as easily as reqular glass ones,
Merowry exposure Exchange mercury thermomeler foe d-{l'al al town recyding
center ce call local health department Yo disposal information.
H beeastleading, avaid fish high in mescury dsee mercuny section
of Rederence Card).

“2weeks  Gas heatiskve Carbon morowide detectorsialzems zod wearly prafessional
fumace maintenance
Hre safety Smoke dams (cdheck batteries)
Peaticice e findoce, Avoird use of pesticides whenever possible - if uavoidabile, use
outdoce, 0n pets) balts/trapsigels mstead of spraysidust. Store and dispose of safely

Thoose oulddoor beatment vs. indoar - fire only eensed professionals
See AAP's Pedlatric Emdronmental Health handbook for audance)

Avoid use of pesticides whenever possible — if unavoidable, use
baits/traps/gels instead of sprays/dust. Store and dispose of safely.
Choose outdoor treatment vs. indoor — hire only licensed professionals.
(See AAP’s Pediatric Environmental Health handbook for guidance.)
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Pesticides and Children

Associations with:

1. Leukemia

2. Non-Hodgkin’s lymphoma
3. Softtissue sarcoma

4. Brain tumors
---Same tumors found in adult studies

Also Associated with:
1. Neurodegenerative d/o — Parkinson's Disease
2. Birth defects

3. Neurodevelopmental disorders
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http://www.arb.ca.gov/regact/ets2006/ets2006.htm

Indoor Residues
After Outdoor Pesticide Application

Pre-Application - 1.94 mcg/d

Post-Application — 8.87 mcg/d
Two Weeks After Application

2,4-D pesticide tracked in by
family dog and home owner
(applicator)
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Organic Diet Reduces Exposure to Common
Agricultural Pesticides
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« 23 children monitored for metabolites before/after organic diet

« Levels of urinary metabolites reduced to non-detectable for
chlorpyrifos and malathion

« Again elevated on re-introduction of conventional diet
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Advice for Buying Organic

Pesticide Report Card

Environmental Working Group
WWW.ewg.org

Shopper’s Guide to

Pesticides in Produce

Highut in Pesticides

These 12 papular fresh fruies Apples Peaches
and vepetables are consistently Bell Peppers Pears
the most contaminated with Celery Potatoes
Pﬁﬂ'{:l‘:'rﬁ—.fﬂu_}' these Drganic. Cherries Red Rﬂspbcm'cs
Grapes (imported]  Spinach
Nectarines Strawherries

Lowest in Pesticides

These 12 popular fresh frusts Asparagus Kiwi

and vepetables consistently have Avocados Mangos

the lowest levels qf:.t'c‘:-'ﬂ'f'fd!':ﬁ. Bananas Ohnions
Broccoli Papaya
Cauliflower Pintapp]cs
Corn (sweet) Peas (sweet)

This sallet guicde Srought fo you by

Wealip
“..Hv,-.u‘m'nf" v
N

. - . Healthy
Greater Boston and San Francisco Bay Area Physicians for Social {'Iﬁi-.'l

Responsibility, UCSF Pediatric Environmental Health Specialty Unit

Pediatric Environmental Health Toolkit 2006




Case: Unexplained Symptoms in Family

Family (all 8 members/2 children) develops
recurring neurologic and medical illness over
four years, worse in winter

v Fatigue, rashes, seasonal alopecia

v Recurrent sever respiratory infections
v Debilitating HAs, malaise

v Severe nosebleeds

v Both children have “grand mal” seizures and
hyperesthesia

v Fish and houseplants have died

Peters HA, Croft WA, Woolson EA, Darcey BA,
Olson MA., JAMA 1984




Environmental History

Activities — school, daycare, after school, sports,
grandparents, church, etc.

Qommunity — industry, agriculture, dump site, water
pollution, water source

Household - dwelling, age, condition, heating
sources, pesticides use, SHS

Hobbies — arts, crafts, fishing

Occupation — known exposures, fumes, dusts,
vapors, Material Safety Data Sheets

Oral behaviors — pica/mouthing
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Case continued
Unexplained Symptoms

 Family used recycled “old” wood in their stove
- Chromated Copper Arsenate (CCA) treated wood
- Stove ashes w/ > 1,000 ppm arsenic in living area

« CCA —-—commonly used wood preservative (decks,

playground equipment etc.) No longer produced for
residential use since 2003.

* Arsenic — anti-metabolite, interferes with ATP cycle.
Known human carcinogen
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http://www.epa.gov/Region4/waste/npl/nplal/annpcbfsaug02.pdf
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Advice for Patients & Providers

Heolthy 1-4 years
Child

Ry for Prevention
Play Safe. Choose play areas not made with CCA {chromated copper
arsenats) pressure-treated wood which can contain taxic chemecals, If

children play on wood decks or playgrousd equipment made with treated
wood, wash their hands well attzrward

Play Safe. Choose play areas not made with CCA (chromated coppev‘/
arsenate) pressure-treated wood which can contain toxic chemicals. If

children play on wood decks or playground equipment made with treated

wood, wash their hands well afterward.

Have a Healthy Home. Avoid using pesticides in your home, on
your Lawn or garden, or on pets. Keep pests out by sealing cracks around
doors, windowsills and baseboards. Prevent insect problems by quickly
deaning up food spills and crumbs, and eliminating standing watet a
breeding ground for insects.

i
Amwrican Acaberny
of Pudiatrics

Pedatsic Environmental Health Teolkn

Environmental Health
Reference Card

Health Effects Summary

Sources and

Routes of Exposure

Find out more: www.igc.orgipsr

Prevention Strategies

Arsenic

Acute high dose exposures can cause nausea,
vomiting, hematemesis, diarrhea, abdominal cramp-
ing, and shock. Lower dose exposures can cause Gl
upset followed by a more protracted course of bane
marrow suppression, hepatic dysfunction, myocardial
depression with cardiac conduction disturbances, and
a peripheral sensimotor neuropathy that can mimic
Guillain-Barre Syndrome,

Cheonic exposures produce fatigue, malaise, and low-
grade bone marrow depression. Skin changes include
Mee’s lines {white, transverse creases across finger-
nails), hyperkeratosis, yperpigmentation, and ecze-
matoid eruptions. Chronic exposure i also associated
with heart disease, peripheral neuropathy {paras-
thesias, pain, ataxia). Arsenic is also a known carcin-
ogen with dose-response increases in bladder, lung,
and ckin rancer ac well ac linkc with anite muslanan.

Arsenic is ingested or inhaled; not usually
absorbed through the skin,

A common contaminant of drinking water (either
naturally or as a by-product of mining, smelting,
or the manufacturing of chemicals and glass).

A component of the wood preservative dwomated

copper arsenate (CCA), widely used to treat outdoor-

use wood (decks, playground equipment, fences,
porches).

Added to poultry feed as an antimicrobial,
released into the environment through manure.

Pediatric Environmental Health Toolkit 2006

Greater Boston and San Francisco Bay Area Physicians for Social
Responsibility, UCSF Pediatric Environmental Health Specialty Unit

Test water (especially well water} for arsenic

and filter/remediate if necessary. Reverse osmosis
filtration systems can remove arsenic, but they

are expensive,

Wash children’s hands after playing on CCA-treated
wood (" pressure-treated wood”).

Seal CCA-treated wood structures every 1-2 years
with sealant such as an oil-based stain or poly-
urethane, not paint.

Avoid using CCA-treated woed for growing fruits/
veggies or anything for human censumption.

Never burn CCA-treated wood.

Notes: In 2002, tha Erronmental Prosaction Agency EPV), seduced the
SEOcHT COMaminant el of arsenic in publc watie Som S0pph to
10ppt, Comphete comgliance i due by 200645 of 2004 menulachiress n

onges teat wood with CCA (esting stocks can Le sobd unt depletad) but
Fevatras these cinitiess wWill reonsin intart e devadi childesn will e ot
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case: Concern About Fish Consumption

v 3% yo male diagnosed w/developmental/behavioral
d/o at age 3

v Otherwise healthy except eczema
v Birth Hx wnl
v Exclusively breastfed for 3 months, then formula

v' Mother ate 1- 2 tuna steaks per week during 3
trimester & while breastfeeding

v Relationship to development, testing, treatment?




Mercury (HQ): Health Effects of Prenatal
Exposure

Higher Dose

Mental retardation, seizures, disturbances of
vision, hearing, motor control

Lower Dose
Impairments in attention, memory, and language
Delayed conduction on BAER




Population Exposures are Significant —
Government has Taken Action

« CDC data show approximately 5.7-8% of US
women of childbearing age exceed EPA defined
safe exposure limit

« Government agencies provide guidance on
mercury in fish

« States provide guidance on freshwater fish
consumption guidelines




How Much Fish is Safe?

Pedateic Environmental Health Teolkn

Environmental Health
IATP Fish Calculator Reference Card

How much fish is ‘safe’ for you? /

STEP Do Not feed children swordfish,

Enter your bod . g
o Weigh}[lin pouné’s: shark, mackerel (King), and tilefish.

STEP *“Chunk light” vs “solid white”

Select the species of - . :
9 fish you eatl;o albacore (limit amt based on weight)

STEP *Serve a variety of fish and seafood -

9 Get your Results! Haddock, pollock and shrimp are

among the low fat, low mercury
choices.

www.iatp.org
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Benefits of Maternal Fish Consumption
Lessened by Hg Exposure

Fish is a good food source:

e Source of protein, iron, vitamin E, selenium, and
long chain n-3 polyunsaturated fatty acids

« Higher fish consumption associated with
Improved infant cognition

« However...Higher Hg (even very low dose)
associated with reduced cognition

Suggests eating fish with less mercury

Wealip
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case. Occupational/Take Home Exposures

v' A day laborer goes to the ER for a work related injury.

v He is working on demolishing a firing range so a lead (Pb)
level is obtained & is 74 mcg/dl after 3d on the job.

v 4 other workers test between 57 & 98 (all worked less
than 2 %2 weeks).

v What should be done? None had worked w/ Pb before.

H"-"”.r,ll
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Hipkins KL, Materna BL, Payne SF, Kirsch LC., Chila
Clin Pediatri 2004



Case continued
Occupational/Take Home Exposures

v 9 children of 3 workers tested btw 13 & 34 mcg/dl.
(highest 18 month old)

v Wife of one had sx-Pb level of 36 mcg/dl.

v Workers may bring home hazards on clothing,
shoes, and body.

v’ 2001-2002, 22% of CA childhood Pb poisoning cases
potential contribution from occupational sources.
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— CONCEPTS

Pediatric Environmental Health Toolkit

Key Concepts in Pediatric
Environmental Health

“Take-home™ toxic exposures can be prevented by
the following:

= (Changing clothes at work;

= Showering before leaving work;

= Laundering work clothes separately;

= Removing shoes before entering the home, etc.

If hazardous substances are used by individuals working at
home, care should be taken to keep the work and living arcas
separate — and hazardous materials must be stored and
disposed of properly. Similarly, hobbies such as painting,
model building, furniture refinishing, and auto repair often
involve using toxic solvents. Pregnant and breastfeeding
women, and children should avoid these exposures.

Healtn, v
e
Pediatric Environmental Health Toolkit 2006 Lo ul
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Case: EXposure but no Symptoms

v Father concerned that for past 7 months oily residue
found on driveway/car

v Children play in area
v' Determined source: power transformer off property
v Is there potential danger?

« Power company contacted and said nothing to
worry about

Know Your Resources:
ATSDR, EPA regional, PEHSU, state offices, CROET




Polychlorinated Biphenyls

Exposure In Utero

Health Effects:

*Persistent Organic Pollutant

*Decrease in full scale and verbal I1Q
at 11 years old

*Decrease in word and reading comprehension

*Decrease in memory and attention
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Exdonntty  Amwrican Acadony of Reckinrics 6

Heslthy
O ERE W o Ll Pediatric Emironmental Heaith Toolkit
' Child  Anticipatory Guidance
Ieorss fobsacn v 207 192 ks of sacondbond sovke o a6 visik, whon elewaet.
VISIT CONCERNS ANTICIPATORY GLEOANCE
Prenatal DietWater Avoid eating fish high i mercary or PCBsMdiowins. Know viater

Barth

source, 1 pubike supply, read Commenity Consumer Confidence
Report. 1 well water, test for arsenic, mitrates, coliforms, and other
contaminants depernding on local surface and ground water concems.
Home Knowr lead status of home. Renoations may increase exposure
10 head dust and sobvents.
Occupations/Hobbies' Knowy the chemicals you are exposed to at waork or doing hobbies
Infant feeding Encourage teeastieeding
Reviiaw Sormuba preparation - If conoenad about lead in t2p wates,
run cold water Sor 1-2 minutes before formula peep Test well vatet
fwvoid polycarbonate botthes, which may beach plasticizers. Choose
colored o opadque plastic bottles made from safer plastics such 2
pobpetwlene o paypeopylene, of tempered glass baby batthes that
donot break as easily as regular gfass ones,
Meroury exposure Exchange mercuny thermometer foe digital at town recyding
center oe cal local health department Soe disposal information.
W beeastleeding, avaid fish high in mescury {see mercury section
of Rederence Card).

"2 weeks

Gias heatisiane Carbon monowide deteciorlalaems 2od yearly professional
fumace mainlenance

Hre safety Smoke dams (chack batterles)

Peaticice wse (indoce, Awoirt use of pesticides whenever possible - if wavoidabile, yse

outdoc, on pets) baltstrapsigels mstead of spraysidust. Store and dispose of safelyg
Choose ouldoor besstment vs, indocr - Hire ony Scensad professionals
{See AOP's Pedlatric Emdronmental Health handbook for gudance.)

1-2 mos.

Indoar ak polutants Test de radon if unknown m'i{i'qh'l“.{wu- 4 PO, avoid
basement sleep and play areas - if high, consider remediation,
Call 1-800-S05-RADON,

To keep mold at bay, prevent wates keaks, ventilate well, dean
autters, and drain water awary from Soundations.

Avoid using pesticides, household cleaness that contain bleach
o anmoenia, products with sobants (gaints, paint seeippers).”

46 mos

69 mos.

Liead exposiee Review Al possihe S0 (es of wad — paint chaps/dust in homedday
caee settings built bedore 1578, contaminated soik, kad-lined
weater pipes, waditional remedies. Hames with possible lead-hazaed
should be inspected and repaired by a trained expert, Wash
children’s hands to remave lead dust and other contaminants.

Review parents’ Remove shoestworkplace dothing befoes entering house — launder

occupationshobdies wrk chathing separatily,
Tailor to specific concens.!

Pofson controlhome Choose safer akematives — avoid products with skl and

salety measures crosshomes, ammoeda, chlodine {never combine), Do not use
Ipecac,call polson control centes {800) 222-1222.
Caver eloctiical sockets

Sun exposure Avold sun - to minimize exposuee, wear protective
cothiong, hats, sunscreen wiSPF 15 ar higher

Pesticide residues on food  Wiash, peel fruitsivegetables, buy organkc if possible.

onbraed >

Breastfeeding is Best for Baby

Infant feeding

Mercury exposure

Encourage breastfeeding.

Review formula preparation — if concerned about lead in tap water,
run cold water for 1-2 minutes before formula prep. Test well water.

Avoid polycarhonate bottles, which may leach plasticizers. Choose
colored or opaque plastic bottles made from safer plastics such as
polyethylene or polypropylene, or tempered glass baby bottles that
do not break as easily as regular glass ones.

Exchange mercury thermometer for digital at town recycling
center or call local health department for disposal information.
If breastfeeding, avoid fish high in mercury (see mercury section
of Reference Card).

Pediatric Environmental Health Toolkit 2006
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Summary

 The body of scientific evidence continues to build
regarding the impact of environmental toxicants on
children’s health

« A precautionary approach that emphasizes
prevention is good patient & public health

« Guidance on preventing exposures to children and
families can be incorporated into well child visits
using the Pediatric Environmental Health Toolkit

« Society needs to work on “upstream” prevention
Issues beyond the clinical setting
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For More Information

OREGON

ﬁSR Oregon Physicians
meay for Social Responsibility
L 503-274-2720

WWW.0regonpsr.org

PDFs of materials available at
http://psr.igc.org/ped-toolkit-
project.htm
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