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Ref: Identifying important life stages for monitoring and assessing risks from
exposures to environmental contaminants: Results of a World Health Organization
review. Hubal, et. al. Regulatory Toxicology and Pharmacology 69(2014) 113-
124. http://www.sciencedirect.com/science/article/pii/S0273230013001530
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Refs:
*ATSDR Case Study on Pediatric Environmental Health, 2012
(http://www.atsdr.cdc.gov/csem/ped_env_health/docs/ped_env_health.pdf)

eChildren's Health and the Environment — A global perspective. A resource guide
for the health sector, WHO, 2004.

eAmerican Academy of Pediatrics Council on Environmental Health. Pediatric
Environmental Health, 3rd ed. Etzel RA, Ed. Elk Grove Village, IL: American
Academy of Pediatrics, 2012.
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Images: National Gallery of Art, NGA Images, Smithsonian Institute, Washington,
DC (Open Access).
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“Child” Bronze Sculpture by Judith Shea
With permission of the artist
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Image: Photo by Katherine M Shea of “Child” by Judith Shea, permanent
outdoor installation, Flossmore, Illinois, USA
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REF:

*Ch 8. Pediatric Environmental Health, 3@ Edition. American Academy of
Pediatrics 2012

eUncertain Inheritance: Transgenerational Effects of Environmental Exposures.
Environ Health Perspect; DOI:10.1289/ehp.121-A298

Image: "Nucleosome 1KX5 2" by By Richard Wheeler (Zephyris) 2005. -
Transferred from en.wikipedia. Licensed under Creative Commons Attribution-
Share Alike 3.0 via Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:Nucleosome_1KX5_2.png#mediaviewer
/File:Nucleosome_1KX5_2.png
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Refs:

eBrent RL. Environmental causes of human congenital malformations: The
pediatrician’s role in dealing with these complex clinical problems caused by a
multiplicity of environmental and genetic factors. Pediatrics, 2004, 113:957.

eWalkowiak J et al. Environmental exposure to polychlorinated biphenyls and
quality of the home environment: effects on psychodevelopment in early
childhood. Lancet, 2001, 358:1602.
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Image from Environmental Health Perspectives
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Ref:

ePronczuk J et al. Global perspectives in breast milk contamination: Infectious
and toxic hazards. Environ Health Perspect, 2002, 110:A349.
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Source:

eGraphic derived from United States Environmental Protection Agency. Child-
specific exposure factors handbook (External Review Draft) EPA/600/R-06/096A
(http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=56747)

sUnited State Environmental Protection Agency. Child-specific Exposure Factors
Handbook Final Report 2008 can be found at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=199243
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Figure: Eds. Guzelian. Similarities and differences between children and adults;
implications for risk assessment. ILSI, 1992. Reproduced with permission from
International Life Sciences Institute

Ref:

eGurunathan S et al. Accumulation of chlorpyrifos on residential surfaces and
toys accessible to children. Environ Health Perspect, 1998, 106:9-16.
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Refs:

eLowry, JA, et al. Chapter 57. Principles of drugs. In: Kiegman RM, et al. eds.
Nelson Textbook of Pediatrics, 19t ed. Philadelphia, Elsevier Saunders, 2011.

*U.S. EPA. Highlights of the Child-Specific Exposure Factors Handbook (Final
Report). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-
08/135, 2009. See “downloads” Chapter 7, Dermal Exposures
(http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=199243)

eImage derived from information in: Selevan SG et al. Identifying critical
windows of exposure for children’s health. Environ Health Perspect, 2000,
108(Suppl 3):54.
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Misericordia Children’s Health Centre, #\E).

Ref:

Moya J et al. Children's behavior and physiology and how it affects exposure to
environmental contaminants. Pediatrics. 2004 Apr;113(4 Suppl):996-1006.
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Ref:

eMiller MD et al. Differences between children and adults: implications for risk
assessment at California EPA. Int J Toxicol, 2002, 21:403-18 (review).
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Refs:
Image derived from information in:

eJohnson KB. The Johns Hopkins Hospital The Harriet Lane Handbook, 13th ed.
Mosby: St. Louis, 1993.

eMiller MD et al. Differences between children and adults: Implications for risk
assessment at California EPA. Int J Toxicology, 2002, 21:403-18.
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*ATSDR. Toxicological Profile for Lead. August 2007. CAS # 7439-92-1.
http://www.atsdr.cdc.gov/ToxProfiles/tp13. pdf
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Figure: Ginsberg G. Evaluation of child/adult pharmacokinetic differences from a
database derived from the Therapeutic Drug Literature. Toxicol Sci, 2002, 66:185.
Used with copyright permission of Toxicological Sciences. Full Text available at
http://toxsci.oxfordjournals.org/content/66/2/185.long
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Full Text available at http://toxsci.oxfordjournals.org/content/66/2/185.long
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Figure: Ginsberg G. Evaluation of child/adult pharmacokinetic differences from a
database derived from the therapeutic drug literature. Toxicol Sci, 2002,
66:185. Available at http://toxsci.oxfordjournals.org/content/66/2/185.long

Used with copyright permission of Toxicological Sciences
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Figure: Ginsberg G. Evaluation of child/adult pharmacokinetic differences from a
database derived from the therapeutic drug literature. Toxicol Sci, 2002,
66:185. Available at http://toxsci.oxfordjournals.org/content/66/2/185.long

Used with copyright permission of Toxicological Sciences
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Ref:

eATSDR Case study on nitrite/nitrates
(http://www.atsdr.cdc.gov/csem/nitrate_2013/docs/nitrite.pdf).
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Moore KL. The Developing Human: Clinically Oriented Embryology. Philadelphia: W. B. Saunders Company, 1973
Moore, Elsevier Inc, 1973
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Refs:

eKoren G et al. Drugs in pregnancy. N Engl J Med 1998, 338: 1128-1137.

oStromland K et al. Autism in thalidomide embryopathy: a population study.
Developmental Medicine & Child Neuro/%ng, 1994, 36:351. ) R
AUI—F DY) RYA RRGZHR 1 00GEHIDS5, JEBILL_EHDSM-III-R ZUTRAE(CL B B EERE R U
IC D-109338(C &2/ NEBRMEICEA LI, CNSOIERITRENTLCOBOY!) RYA RRaZHA (L, IEIRY)
HARESIEHIR20B 1524 H OB DR R FOE(CRZEZ 52 TLS. BURNA RIGZHRE BEEDRSED D] e
‘I‘ﬁ_}g‘c\g FAREDIREEL TOMHZEEIIRORE S DRI EE M ICEI T 2B CFINDZS5ZDNELNRL., LiEimd

Figure: Reprinted from: Moore KL. The developing human. Elsevier Inc., 1973. Used with
copyright permission (2004) from Elsevier.
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“The special and unique vulnerability of children to
environmental hazards” Bearer, Neurotoxicology, 2000, 21(6):925
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Refs:

eBearer CF. The special and unique vulnerability of children to environmental
hazards. Neurotoxicology, 2000, 21:925-34.

eBrender JD. Paternal occupation and anencephaly. Am J Epidemiol, 1990,
131:517-21.

§8|s3h2a1n2AF et al. Wilms' tumour and paternal occupation. Cancer Res, 1990,
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eSavitz DA et al. Effect of parents' occupational exposures on risk of stillbirth,
%egtelr%(ljelllé/ew, and small-for-gestational-age infants. Am J Epidemiol, 1989,
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PCB= polychlorinated biphenyls
DES= diethyl stilbestrol
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Figure: Altman eds. Growth - including reproduction and morphological
development. Washington, DC, FASEB (Federation of American Societies for
Experimental Biology), 1962. Used with copyright permission. [emphasis added]
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Figure 2. Comparison of timelines for developmental processes in humans. The prenatal penod 1s scaled i months
and the postnatal development is scaled in years. Adapted from Herschkowitz et al. | 16) and reprinted with permis-
sion of Hippokrates Verlag GmbH Rice, EHP, (2000) 108 (3), 511
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Figure: Rice D et al. Critical periods of vulnerability for the developing nervous
system: evidence from humans and animal models. Environmental Health
Perspectives, 2000, 108 (Suppl 3): 511-33. Reproduced with permission from
Environmental Health Perspectives
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Figure: Rice D et al. Critical periods of vulnerability for the developing nervous
system: evidence from humans and animal models. Environmental Health
Perspectives, 2000, 108 (Suppl 3): 511-33.

Reproduced with permission from Environmental Health Perspectives
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Figure: Dietert RR et al. Workshop to identify critical windows of exposure for
children's health: immune and respiratory systems work group summary.
Environmental Health Perspectives, 2000, 108: 483-90.

Reproduced with permission from Environmental Health Perspectives.
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= PRI, BR(EEESR. MIMERRSADRIEL DBYE (Gauderman. Am

J Respir Crit Care Med, 2000, 162: 1383)

o«  ZEBUFIRTE L IFIRBSEEPSEE (Tager. N Engl J Med, 1983, 309 (12):
699)

o “BRENEERICESIRERAE"
= 1993FEHNS5M3000 ADFEEDHARTRDRREEN RSN
R ADIEBPLHSTIELBIRLTVAIDEULNRAL (Gauderman. Am

J Respir Crit Care Med, 2000, 162: 1383)
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AFEDFEBOIR—NIBVT, ftEEEDRE (FEV, (1E) | FVC (BHMEE) , RAT
ISR E[MMEF]. FEF,. (75%0DEHESHE) ) OEEREE. ZERENHFHEEN
10umM(PM, )i, PM, c.” PM,-PM, (DRI F, “BEE=ESR (NO,) RUBHELZASADIREE
EBHELTULE (P < 0.05) (Gauderman, 2000).

AREBRNFEBICKEFIFHEDVWTOEIBBEORAATFR T, IBRERET—>I(Sv—0
FDFGEZIHT, ZOREIANCBOTER St I 208N DI e RaNTz (Gauderman,
2004), EEOEAOBRENRET. TRERRE. HE. PERXORERNSRERTRH
SNTEfe, Tagers (1983) (CLBHEADIATT T, BEES(E7EBICHIEDFEEE B EZRIME(CER
=, BHEOBENFEHEEBEDIRN—NMISZ28E % AB UL, ZESHIATE. FEEFRIEE
FO1¥E (FEV,). Fit. BE. BROZ/L. BUE(CEII2RILEOT —IhFHIESN. EEOBUEC
&OFEV, OFEEEFRIBMENBRIEK FUIENMHIBALE (P = 0.015), CODHMICEDE,
FEV,. &5, BE. BROZ(L. AAOBREROYEIT—IHELC - ADFEEDSIE5— A DR
?&‘%@Ei&’&ﬁbtﬂi’é@%%ﬁw\ 53— A OFEEOEFRIIRELRHOEIEE. BUE(CIENEFE
BOFEV, OREFIZLE, 1E&CHI28mI. 2F&(ICHKISImI. SEECKI101mIERD, BRI (CHF
SNBHOEFEBLLLE T DL, FAESNZIBINN1EL(C10.7%, 26E44(29.5%. 5EE£(C7.0%
AT BEHETESND, CNBOFERT. BIRNSOZENLEL, FEOEDORMEEDFIECEELRRIE
5 ZZ0IREEN®HD TR RIZL TV,

FEV, = forced expiratory volume in 1 second

Refs:

eGauderman W1J et al. Association between air pollution and lung function growth
in southern California children. Am J Respir Crit Care Med, 2000, 162:1383-90.
eGauderman W1J et al. The effect of air pollution on lung development from 10 to
18 years of age. N Engl J Med, 2004 351:1057-67.

eTager IB et al. Longitudinal study of the effects of maternal smoking on
pulmonary function in children. N Engl J Med, 1983, 309:699-703.
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BAY  EEMS TERTIEBEL TAR—YE T3 FEEOIMEEEDRENME TUTWRZEERITATTH
WO B B, &z, JITICEIZRENTWRIED, BAY ViEEMIE Tl EREDEIMMRSEIN TV
o DAYV VEEMISCEH3 DU EOZR—YICSHL TWBFEENTHBEFAE I SHEFUZIE. 1K
AV VEEIE(CEH3 DU EDZAR—YICSHIL TWRFEED3E . COMRTIE. FEEOEST
AV IBRNOEREREMEREDORMEZ REUEIORIBEAFT THIN, FEBIRANT
WAL,

ZOMMOERBRERIFCEI T DHEL TSI FE LORFHICOVTE, EHk0OfIZ51 A
FRIENTES.

Ref:

eMcConnell R et al. Asthma in exercising children exposed to ozone: a cohort
study. Lancet, 2002, 359:386-91.

BHE . EHPPEN TORRER\DBRENGERIECKEFITHZEICDVWTIELAERBNTLR
Ve BERNEESYINCFIFRAKJ G E(REBINTFEEDIR—MNMIBWT, Ff(CEZhiian
B EF— AZIR—YOBREMRNREEING. /5% : mHUIANZFD120IZ1=F74—DERHSIHER
FEORV3535 ADFEBNRAIN. RASEMBI AR TONG. BHAERARIRIC265 A0
FEBNFIZ(CIBREZIIENZLDIRE N Golc. BHRAY VBENSV6DINIZ1=7—, HFRAY
VEEMEV6DDIZ1-7/—. ZEMEER. MiTFE. B ASH IS EE L (HMEEEDIZ1
ZT4—T. FABFERESICTF - LAAR—YZL TV FEEDR B OB ML . AERKR : AV
VRENMSVIZIZT(—(CBVTE, AIEAR—YEZL TOWRWFEBELEE T 2L, 3D EDRR—Y%E
UTUVBFEBNIHEERAE T 2HEXMVRI(E3.3 (95% EFEXME 1.9-5.8)Toolc. AVVBEN
{RVHBIE TE AR—WVIHRIDEEE R (FERNR (0.8, 0.4-1.6). AV VEENEWHUSTE, B
NTEITFREIHEOEREXICEEN DN (1.4, 1.0-2.1). AVVIEEMEVIIET(EZ
DEIREEIEIRD Iz AV USNDBLRY)EADIBREN DO TE. F—AZAR—YORE(C (b3 H
oz, IR - FIE(ORBEEEZRIENZXR(E, AV VEENEWVWIZ 1274 —(CHIFBEUL ES) & BEEL
TW3, COTENB. RRTEREBINEBIN CEEDIHERIE(CT 5L TWVWBAIEEMEN SO,
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oFEEDTANA MREELRIIEONA: 7 ANZ NI, £ NENAMEIEIC RSN BHEHERY)
BTHD, PANA MBHEIIIRA FI(FHEHERRCIDAANCEDIAZN S R EEIEN'® D L\OTZAMM
BULGAAPRIFRIEIC A DIAATE Y ANA MBHESAAA T D BN B EBIRESN D LR UARNICEAU
IAHSN, RANEEREEZ S| T, VAN MORFE(EFHORE DR (H’@Hijz—ﬁ)\‘ S
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[CAAENS, CNBOERBORAIIRL 1 0F N5 305 Civa. A= P i=(ATSDR)
(&, VE—HUE(CHII D7 AN NEEREDIZEZHITEL. 12127 —RIRBCEDMEO L IKEER
IBIRFET (EPA)NSEEZRZ |11z, Notes taken from: The Agency for Toxic
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Registry. Available at: www.atsdr.cdc.gov/HEC/HSPH/vol12no1.pdf
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Refs:

eMcDonald JA et al. Lead’s legacy? Early and late mortality of 454 lead-poisoned
children. Arch Environ Health, 1996, 51:116-21.

1923EEN5 1966 DElICEnPEs L2l e/ NERB Al BB 45 HEGIOEREN 1991
FITHINON LT R(CSZIRZEDRIEEMEN BN, RERCHEZSNIIETEHEKRE DA
[ BAE(CTFRISNIIETEREN LB S NC, 86 ADSETNHERSN(O/E = 1.7, 95%{SFEX
fEl (95% Cl) = 1.4-2.2). ZD5517 ADFETC DR NS Tonole, R RAE(CLD
FUERNEFU(O/E = 2.1, 95% CI = 1.3-3.2), BHIMEERICLDIET (FAFTLHEICLL
RBANIZ(O/E = 5.5, 95% CI = 1.1-15.9), S51ETIF2 AN A TIETUL(O/E =
10.2, 95% CI = 1.1-36.2). 2 AWFFRZF I )NRETIRT_UIZ(O/E = 13.0, 95% CI =
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Hu H. A 50-year follow-up of childhood plumbism. Hy})ertension, renal function,
and hemoglobin levels among survivors. Am J Dis Child, 1991, 145:681-7.
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eLustberg M et al. Blood lead levels and mortality. Arch Intern Med, 2002, 162:2443-9.
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“Child” Bronze Sculpture by Judith Shea
With permission of the artist
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Image: Photo by Katherine M Shea of “Child” by Judith Shea, permanent
outdoor installation, Flossmore, Illinois, USA
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