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Learning ODbjectives

= At the end of this session the learner will be
able to:

= Define ‘Pediatric Environmental Health’

= Describe 5 ways in which children are uniquely
vulnerable environmental exposures

= Obtain an efficient Screening Pediatric

Environmental Health History (Taking in to account
children's unique vulnerabilities)

= Access additional tools to gather a more
detailed environmental history when indicated.
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Outline

. Definition: What is pediatric environmental
nealth?

. Historical Perspective: The changing pattern of
disease in childhood

. The Theory: Why children are not just little
adults when it comes to environmental
exposures

. Evidence that supports this theory of unique
vulnerability

. Incorporating a screening pediatric
environmental health history into routine well
child care and ill child care




What i1s Pediatric
Environmental Health?



" Environmental health 1s the

fleld of science that studies
how the environment

Influences human health and
disease

= NIEHS Definition



= “Environmental health includes both
the direct pathological effects of
chemicals, radiation and some
biological agents, and the effects (often
Indirect) on health and wellbeing of the
broad physical, psychological, social
and aesthetic environment which
Includes housing, urban development,
land use and transport.”

= World Health Organization Definition



What Comprises the ‘Environment’

" The natural environment

= |ncludes physical, chemical and biological things that
occur naturally in our surroundings (air, water, food,
soll)

" The man-made or “built” environment

= |ncludes physical structures where people live, work
and play and the consequences of human alteration to
the natural environment (e.g. pollution)

" The social environment

= Encompasses lifestyle factors such as diet and
exercise, SES and other societal influences that may
affect health
= NIEHS



An Operational Definition of
Pediatric Environmental Health

= The Diagnosis, Treatment, and Prevention of
lliness due to Pediatric Exposure to
Environmental Hazards

= The Creation of Healthy Environments for
Children



Historical Perspective

The changing pattern of
disease In childhood



Patterns of Disease in Children Have

Changed Greatly in the Past 100 Years

Deaths per 1,000 Population

POPULATION
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The New Pediatric Morbidity

A range of chronic disabling and sometimes
life threatening conditions of complex and

poorly defined origins that affect increasing
numbers of American children today

= Asthma
= Developmental Disorders
= Obesity

= Endocrine and Sexual Development
Disorders

= Cancer
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Environmental Exposures Linked
To Pediatric Diseases

= Asthma
= ETS

= Qutdoor Air pollutants (particulates, sulfur dioxide, ozone,
etc)

= Mold
= Pesticides (Pyrethrins)

= Neurodevelopmental disorders

= |Lead, PCBs, Mercury, Pesticides, CO, Synthetic chemicals
= Obesity

= Built Environment
= Endocrine disorders

= Perchlorate, DDT

= Cancer
= Pesticides, Radon, EMFs, Solvents, Synthetic Chemicals 12




Environmental Related Disease
Is Expensive

"= The US Department of Education spent $36
billion on special education services in the
US in 1996

= Charges for Asthma Hospitalization in NYC
for 1 — 4 year olds was $33.4 million in 2000

= Total annual costs are estimated to be $54.9
billion (range $48.8-64.8 billion): $43.4 billion
for lead poisoning, $2.0 billion for asthma,
$0.3 billion for childhood cancer, and $9.2
billion for neurobehavioral disorders (andrigan et a

EHP 2002 Jul;110(7):721-8)
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Environmental Exposures Are
Preventable

Lead can be abated. Practices that create hazards can be
avoided

CO poisoning can be prevented with inexpensive
detectors (New NYC Law 11/1/2004)

Pesticides can be avoided — IPM

Less toxic cleaning products can be chosen

Radon can be detected and remediated

Mold can be abated and prevented (Moisture control)

Diet can be altered to reduce mercury and pesticide
exposure

Water can be tested for solvents and treated or replaced
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The Theory of Children’s
Unique Vulnerability

Why children are not just
little adults when it comes
to environmental
exposures
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Unique Vulnerabilities of
Children

Children consume more food, drink more water, and
breath faster than adults

Children have unique behaviors, diets, and are closer to
the ground

Children have immature metabolic pathways

Young children have unique windows of vulnerabillity —
particularly in neurodevelopment

Children have a very long ‘shelf life’
16



Greater Exposure

Pound for Pound of body weight chi
drink more water,eat more food, and
more air than average American ac

= Children can have
greater exposure to
environmental
toxins than adults.

dren
preath

ults.
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Unigue Behaviors

W |
L#. 4
L = Hand to mouth

> behavior.
S/ = Children play close
. v‘ to the ground.
*l = Unique diet.
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Immature Metabolic Pathways

= |[mmature liver enzymes leads to

Increased blood levels and half-lives

= Well documented for therapeutic drug
pharmacokinetics

= Nnt well <tiidied for envirnnmental toxins
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Windows of Vulnerability

= Young children are undergoing rapid
growth and critical neurologic
development
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A Long ‘Shelf Life’

= Children have a
longer “shelf-life.”

= They have more
future years
ahead to develop
ilinesses with a
long latency from
the inciting or
contributing
exposure.
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Is It Really True?

Recent Evidence That Supports
This Theory of Children’s Unique
Vulnerability
to Environmental Toxins
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Synthetic Chemicals

= More than 80,000 chemicals registered with EPA

= Greatest risk are 2,863 high-production-volume
(HPV) chemicals (produced in amounts of 1 million
pounds or more per year)

= Fewer than half have been tested for Toxicity to Human
Health

= |Less than 10% have been tested for pediatric neurotoxicity

= Gaps in knowledge are particularly great in regard to
developmental toxicity
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Evidence of Children’s Increased

ExXposure

" [n the CDC'’s 3" National Report on
Human Exposure to Environmental
Chemicals (part of NHANES) many
chemicals are found In greater
amounts in children than adults
suggesting that children really are
exposed to a greater degree

http://www.cdc.gov/exposurereport/ )



http://www.cdc.gov/exposurereport/�

DEHP

= Phthalate Plasticizer

= Ubiquitous use
= Building Materials
= Clothing
= Medical Devices
= Packaging
= Millions of tons produced each year
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DEHP

=" Potential Health Effects

= Developmental Toxicity in animal models (rat)
= Liver Toxicity in animal models
= Endocrine disruption (sexual differentiation)?

= Early Thelarche (breast development)
associated with phthalate exposure in Puerto
Rican giflS. (Colon et al. EHP 2000)

= Decreased Testicular weight and atrophy
= Cancer?
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DEHP Exposure Higher In

Children

Table 201. Mono-2-athylhexyl phthalate {creatinine cormected)

CGeometic mean and selacied percentiles of urine concantrations (in po'g of creatining) for the 1US, population aged &
vesrs ang older, Matonal Health and Mutriton Examination Suneey, 19858-2002,
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Chlorpyrifos

= Decreased Birth Weight and Length eeeracta.

EHP 2003)

= Impaired Coordination, Memory, and fine
motor skills in population exposed to
multiple pesticides INn MeXICO uiere et ex 108)

= EPA phased out of many uses in 2000
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A Metabolite of Chorpyrifos

Table 276. 3,5,6-Trichloro-2-pyridinel

Geometric mean and selected percentiles of urine concentrations {in yg/L) for the U.5. population agec 5-59 years,
Mational Health and Mutrition Examination Survey, 1992-2002,
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Incorporating a Screening Pediatric
Environmental Health History Into

Routine Well Child Care and Il Child
Care

Addressing the Unique
Vulnerabilities of Childhood
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Why Take an Environmental
History?

= Clinicians can help identify and/or prevent
hazardous exposures

= Asking smokers about their smoking and advising
them to quit has a positive quit-smoking effect on a
population basis

= Educating parents about sun protection increases
their use of sunscreen for their children

= Although there is little direct evidence of the effect of
health provider education for other toxic
environmental exposures it is reasonable to be
optimistic that this positive effect will generalize.

31



When To Take An Environmental
History

= Health supervision (“well child”) visits
= Use screening environmental history

= Visits for illness
= Unusual presentations

= Persistent or puzzling/non-specific
symptoms

= Multiple persons with same symptoms
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Well Child Visits

= History, PE, monitoring growth and
development, giving immunizations,
performing screening tests

= Anticipatory guidance

= 25-40% of US pediatricians’ time
spent in well child care’

* 2000 Nelson’s Textbook of Pediatrics
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Integrating Questions About

Environment Into The Historz

= Many areas of questioning are already
part of the history

= Using Screening History Form can ensure
completeness

= Supplemental Form provides additional
Information

= PEH Primer gives background information

34



Pediatric Environmental History (0-

The Screening Environmental History

18 Years of Age)

For all of the guestions below, most are often asked about the child’s primary residence.
Although some questions may specify certain locations, one should always consider all places
where the child spends time, such as daycare centers, schools, and relative’s houses.

Where does your child live and s pend most of hisfher time?
What are the age, condition, and location of your hame?
Does amyane in the family smoke?

Doyou have a carbon monoei de detector?

Doyou have any indoar furry pets?

What type of heating/fair system does your home hawve?
0 Radiator @ Forcedair O Gasstove O Wood stove 0 Other

QYes QMo QMotsure
QYes QMo QMotsure
QYes QMo QMotsure

What is the source of your drinkingwater?
Q'Wellwater O Citywater O Bottledwater

Is your child protected from excess e sun exposure?

Is your child exposed to amy toxic chemicals of which you are aware?
What are the occupations of all adults in the household?

Have you testad your home for rdon?

OYes O Mo O Motsure
OYes O Mo O Motsure

QOYes QMo O Motsure

Does your child watch TV, oruse acomputer orvideo game system more than two hours aday?  Qi'Yes QMo Qi Motsure

Howv marry times awesk doesyour childhave unstructred, free play outside foratleast 30 minutes?

Doyou have any other questions or concerns aboutyour child's home environment or
symptoms that may be a result ofhis or her emvironment?

Follow upf Maotes

The Screening Emvircnmental Histary Istaken Inpart from the follow Ing sources:

AmerizanAcadermy af Pediatrics Committes on Ervironmental Health. Pediatric Emeiron-
mental Health2nd ed. Etzel RA, Balk 51 Eds. Elk Grove Village, IL: Amercan Academy of
Pedlatrics; 2003. Chapter 4: How to Take an Ervironmertal Histary.

Balk 5). The emelrormental history: asking the rightquestions. Contemp Padiatr. 1996;13:19-36.

Frank A, Balk 5, Carter'W et al. Case Studies In Emvlranmental Madidne. Agency for Taxic
Substances and Disease Reglstry, Atlanta GA. 1992, rev. 2000. Taking an Expasure Histaory.

This sareening emvironmental history s
designed to capture most of the common env -
ronmental ecpasures to children The soreenlng
histany canbe administerad regularty during
welkchid exams aswellasto assesswhether an
anvironmental exposure plays arale ina child's
symptoms. Ifa positive response |s gheen ta one
ar moreof thescreening questions, theprimary
care prowider can consider asking further ques-
tlons anthe tople provided IntheAddttional
Categaries and Questions to Supplement the
Screening Eme ronmental Histary.

e National Emvironmantal
Educaticn Foundation
Haswlalg to B by
43001 Connecticut Avenue, Sulke 160 = Washington, DC20008 » Tel (202) 261-6475 = he

" Health & Environment

althi@gneefusa.org = hitpy fwesneafusaorg
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Screening History

= Where child lives or spends time

= Exposure to secondhand smoke (SHS)

= Water source; food exposures

= Sun exposure

= Exposure related to parents’ occupations
= Other concerns elicited from parent

36



Addressing Unigue
Vulnerabilities in the History

= Children have unigue behaviors, diets, and
are closer to the ground - Therefore must

consider:
» \Where child lives or spends time
= Sun Exposure

= Day Care and School are the child’s occupational
setting

= Hand to mouth behavior - Lead dust ingestion

= Play spaces are potentially hazardous - e.qg.
Basements

= Children get ~25% of lifetime sun exposure occurs
during childhood and adolescencel
1- Godar et al. Photochem Photobiol 2003
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Addressing Unigue
Vulnerabilities in the History

= Children consume more food, drink more

water, and breath faster than adults -
Therefore must consider:

= Water source

= Food Sources

= SHS

= Type of Heating/Cooling System

= CO detectors
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Addressing Unigue
Vulnerabilities in the History

= Children have immature metabolic
pathways - Therefore must consider:

= Exposure to water contaminants like Nitrites -
methemoglobinemia

= Synthetic Chemicals - may have different
kinetics than adults with potentially different
and greater health impacts
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Addressing Unigue
Vulnerabilities in the History

= Young children have unique windows of
vulnerability and a long ‘Shelf Life’ -
Therefore must consider:
= Potential neurodevelopmental impact of

chronic low level exposures like lead and
pesticides

= Potential cancer risks (long latency) from UV
_ight exposure and Radon

40



NEEF Tools to Guide the
Pediatric Environmental History

= Primer

= Screening Form

= Additional History

= Environmental History for Asthma

http://www.neefusa.org/health/PEHI/
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Pediatric Environmental History (0-

The Screening Environmental History

18 Years of Age)

For all of the questions below, most are often asked about the child's primary residence.
Although some questions may specify certain locations, one should always consider all places
wherethe child spends time, such as daycare centers, schools, and relative’s houses.

Where does your child live and s pend most of his/her time?
What are the age, condition, and location of your homer
Does anyone in the family smaoke?

Do you heve a carbon monoxide detector?

Doyou have any indoor furry pets?

What type of heating/air system does your home have?
O Radiator O Forcedair O Gasstove OWood stove 0 Other

Q'es Mo QO MNotsure
Q'es Mo QO MNotsure
Q'es QMo QO MNotsure

What is the source of your drinkingwater?
QO Wellwater O Citywater O Bottledwater

= your child protected from excess ve sun exposure?

= your child exposed toany toxic chemicals of which you are awara?
What are the occupations of alladults in the househald?

Hawve you tested your home for redon?

OY¥es TiMo O MNotsure
O'¥es QMo O MNotsure

Q'Yes QMo QO Notsure

Does your child watch TV, oruse acomputer orvideo game system more than two hours aday?  Q'Yes QMo O Motsure

Haww marmy times awesk doesyour dhild have unstructured, free play outside foratleast 30 minutes?

Do you have any other questions or concerns aboutyour child's home ervironment or
symptoms that may be a result of his or her environme nit?

Follow upf MNotes

The Screening Emvironmental Histary s taken Inpart from the fallowing sources:

AmericanAcadermy of Pediatrics Committes anErvironmental Health. PediatricEmviron-
mental Health2nd ed. Etzel RA, Balk 51, Eds. Elk Grove Village, IL:AmericanAcademy of
Pediatrics; 2003, Chapter 4: How to Take an Ervironmental Histary.

Balk 5). The emvirormental history: asking the nightquestions. Contemp Padiatr. 1998,1319-36.

Frank &, Balk 5, Carter'W et al. Case Studles In Environmental Madidne. Agenoy for Taxic
Substances and Disease Registry, Atlanta GA. 1992, rev. 2000, Taking an Expasure History.

This screening ervironmental history s
designed to capture mest of the cammon env -
ronmental exposures to children The sresning
histary canbe administered ragulary during
welk-child exams aswell as to assesswheather an
amvironmental e posure playsarale ina child's
symptoms. If apositive response 15 gven t one
ar moreaf thescreening questions, theprimary
care provider can conslder asking further ques-
tlons anthetoplc prov ided inthe Addttional
Catagaries and Questions to Supplemeant the
Screening Emv ronmental Histary.

+ National Emvironmantal
Educaticn Foundation
nawhalgn tn v by
4301 Connecticut Avanue, Sutte 160 * Washington, DC20008 » Tal (302) 261-6475 * ha

.. Health & Environment

alth@resfusaorg * hitpy fwewneafusaorg
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Pediatric Environmental History (0-18 Years of Age)

Additional Categories and Questions to Supplement

The Screening Environmental History

For all of the questions below, most are often asked about the child’s primary residence.
Although some questions may specify certain locations, one should always consider all places
where the child spends time, such as daycare centers, schools, and relative’s houses.

General Housing Characteristics (For lead poisoning, refer to Table 3.2 in Managing Elevated Blood Lead Levels Among Young
Children)

Doy owm oF rent your home?

Whatyear was your home bullt? [Or:Was your home built before 19787 19507)

Has your child been tested for lead? O¥as 1 No O Mot sura
Is there a family member or playmatewith an elevated blood l=ad level? OdYas O No O Mot sua

Dhoes your child spend significant time at another location? {e.g. baby sitters, school, daycare?)

Indoor home environment (For asthma, refer to Environmental History Form for Pediatric Asthma Patient)

If a family member smokes, does this parsonwant to guit smoking? O¥as O No Mot sura
|5 your child exposad to smokeat the baby sitters, school, or daycare centes? OdYas O No O Mot sua
Do regular visttors to your home smioke? OYes [ Ho O Matsure
Have there been renovat lons or new carpet or furnlture in the home during the past year? O¥es O No O Mot sura
Dwoes your home have carpet? OYes O Ho O Mot sus
Is the roomwhere your child skeeps carpeted? O¥as O No O Naot sura
Doyouussa awood stove or fire place? OYas O Ho O Kot sura
Haveyou had water damage, leaks, or a flood iInyour home? OdYes O Ho O Matsue
Doyouses oockroaches inyour home dally or weskly? dfes O No O Motsure
Do you ses rats andyfor mice in your home weekly? OYes O Ho O Mot sus
Doyouhave smoke detectors Inyour home? O¥as O No Mot sura

Air Pollution/Dutdoor Environment (For asthmia, refer to Environmental History Form for Pediatric Asthma Patient)

|5 your hame near an industrial site, hazardouswaste site, or landfill? O¥as O No Mot sura
I your hame near major highwways or other high traffic roads? OdYas O No O Mot sua
Areyou aware of A Quality Alerts Inyour community? OYes O No O Mot sura
Doyouchange your child's activity when an Air Qualtty Alert s lssued? O¥as O Ho O Mot sura
Do youlive onor near a farm where pestiddes are used frequentty? O%¥as O No Mot sura
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Food and Water Contamination

If you use wellwater for drinking, whenwas the last time the water was tested?
Coliformbacterta____ Othermicroblals__ Mitrttes/nitrates  Arsenic_ Pesticides__
For all types of water sowrces:
Haveyou tested yourwater for lead? O ¥es O No [ Mot sura
Do youmbx Infant formula with tap water? OYes DNo [ Matsura
Which types of seafood doyou nommally eat?
Haow marmy times per month do you eat that particular fish or shelifish?
How mamy times aweek doyou eat amy of the following types of fish?
Shark_ Swondfish___ Tiefish_ Kingmackerel  Albacoretuna  Other
How often do youwash frults and vegetables before giving them ta your child?
‘What type of produce doyou buy? [ Organic O Local O Grocery store O Other

Taic Chemiical Exposures (Also refer to Taking an Environmental History and Environmental and Oocupational History inRec-
ognition and Management of Pesticide Poisonings)

(Cons idler this set of questions far patients with s etzuves, frequent hemdnohes, orotherunusual or chronic symptams

How often are pesticides applied insideyour home?

How often are pesticides applied outsideyour home?

Where doyou store chemicals/pesticides?

Doyouoften use sobvents or other deaning or disinfectant chemicals?
Doyouhave a deck or play structure made from pressure treatedwood? O ¥es O Mo O Mot sura
Haveyou applied a sealant to the wood inthe pastyear? dYes O Mo O Mot sura
What do you use to prevent mosquite bites toyour children?
How often doyou apply that product?

Occupations and Hobbies

What type of work does your child/teenager do?

Do arry adults work around toxic chemicals? OYes Mo O Mot sue
If 5o, do they shower and change clothes before retuming home from work? O ¥es O Mo O Mot sura
Dwoes the child or any family member have arts, crafts, ceramics, stalned glass work or similar hobbies? OYes O Mo O Mot sure
Health Related Questions

Haveyou ever relocated due to concemns about anemvironmental exposure? OYes O Mo O Mot sure
Do symptoms sesm ta ocour at the same time of day? O ¥es O Mo O Mot sura
Do symptoms seem to ocour after being at the same place every day? O Yoz ONo O Mot sura
Do symptoms seem to ooour during a certaln season? O¥es O Mo O Mot sura
Ara familty members/neighborsfoo-workers experiencing similar symptoms? OYes O Ho O Mot sura
Are there environmental concermns Inyour nedghborhood, child's school, or day care? OdYes O Ho O Mot sue

Has any family member had a diagnosis of any of the following?
Qi Asthma QD Autism O Cancer O Leamning disability

Dwoas your child suffer from amy of the following recurrent symptoms?
O Cough O Headaches O Fatigue [ Unexplained pain

+ Hatlonal EmAronmemtz|
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nmental History Form for Pediatric Asthma Patient

Specify that questions related to the child’s home also apply toother indoor environments where
the child spends time, including school, daycare car, school bus, work, and recreational facilities.

Fallow upyf Mates
Is your child's asthma worse at night? Oves QMo QiMatsure
Is your child's asthma worse at specific locations? O'fes QMo QiMatsure
If so, whera?
Is your childs asthma worse during a particular season? Oves QMo QiMatsure
If 5o, which ona?
Is your childs asthma worsew ith a particular change In climate? Oves QMo QiMatsure
If 5o, which?
Canyou Idantify amy specifictrigger(s) that makesyour childs asthmawaorsa? O'es QMo QiMatsure
If 50, what?
Haveyau noticedwhether dust expesure makes your child's asthmaworse? O'es QMo QiMatsure
Daes your child sleepwith stuffed animals? OYes QMo QMatsure
Is therewalktowall carpet Inyour childs badroom? Ofes QMo QiMatsure
Haveyauused ary meansfordust mite control? Oes QMo QiMatsure
If so, which onas?,
Do you have amy furry pets? OYes QMo QMatsure
Do you sea evidence of rats ormice Inyourhomeweekly ? O%as QMo QMatsure
Do you see cockroaches Inyour home dally? O'es QINo QMatsure
Dwa ary famlly member s, careghvars or friands smake? O%as QMo QMatsure
Dwaes this person(s) have an Interest ar desire to quit? Oves QMo QiMatsure
Daas your childfteenager smoke? Oves QMo QiMatsure
Do you sea ar smell meld/mildew Inyour hame? Oves QMo QiMatsure
|s thara evidence of water damage Inyourhome? OYes QMo QMatsure
Do you usa ahumidifier or seamp coaler? Ofes QMo QiMatsure
Haweyou had new carpets, palint, floor refinishing, or other changes atyourhouse Inthe OYes QMo QMatsure
pastyear?
Daes your child oranather family member have ahobby that uses materals thatare toxicor OYes ONo O Motsure
ghve off fumes?
Has autdoor alr pollution ever madeyouwr child's asthmawarse? O%es QMo OMotsure
Dwaas your child im it autdoer activities during a Code Orange or Code Red air quality alert OYes QMo QMotsure
for azona ar particle pallution?
Do you usa awood burning fireplace or stave? Oes QMo QiMatsure
D you use urwented ppllances suchas a gas stove for heatingyaur home? O%es QMo QMotsure
Daesyour child have cantactwith ather Imitants (2.g, perfumes, cleaning agents,or spraysl?  QYes QMo QMatsure
‘What ather concerns doyou have regardingy aur chilf's asthma that have not yet been discussed?
MEEF Pediatric A sthma Inltlative
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Contact Information

Leyla Erk McCurdy
Senior Director, Health & Environment
National Environmental Education Foundation

Email: mccurdy@neefusa.org
Phone: 202-261-6488
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