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PREFACE

On May 2, 2008, the Southeast Réxdc Environmental Health Specialty Unit (SE PEHSU) at Emory
University convened &Break the Cyclesymposium at the Rollins School of Public Health to
showcase six student research projects focusing on the environmental health disparities of child
who arevulnerable as a result gbcial and economic disadvantage. The SE PEHSU is pleased tg

publish this monograph to introduce the stu
related peereviewed journal articles that will be published2@09, and inspire additional research
related to childrends environment al heal t h.

The studies in this monograph focus on a wide range of health concerns and environmental just
issues, including: pesticide exposure, asthchéddhood obesity, pubertalesielopmentand student
awareness of environmental health disparities and related career opportdiigesesigns and
methodologies of the studentary significantly and reflect a diversity of styles and disciplines. All
underscore the need for furthenvironmental health disparity research that can be used to inform
public policy, public health initiatives, and the training of environmental health leaders in a wide
range of academic anqtofessioml disciplines.

We would like to thank the Region IV fife of the Environmental Protection Agency for funding the
Break the Cycleroject and are particularly grateful Wéayne Garfinkel for his encouragement and
ongoing assistance. We were fortunate to have the sup@etefly Houston Banistet Director of

the Air, Pesticides and Toxics Management Division at the Environmental Protection Agency (EPA
Region 4 office in Atlanta, Georgi&Ve also wish to acknowtige the critical contributions of our
partnering agency, the Institute for the Study of Disathga and Disability (ISDD), led by its
President and Foundéreslie Rubin, MD.
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Special thanks go to the faculty and students who participated so enthusiastically in the project. Their

work contributes to the larger, multidisciplinary effort to imprdiie health and quality of lifeof
vulnerable children

We would also like to thaniCamara P. Jones MD, MPH, PhD Research Director on Social
Determinants of Health at the National Center for Chronic Disease Prevention and Health Promoti
of the Centers fobDisease Control and Preventifor her inspirationakeynote address.

Finally, we would like to thank all the children and families who participated iBteak the Cycle
research projects. None of the studies would have been possible without thegnesis to share
their thoughts and experiences.

The SE PEHSU has already begun work on our Bes@k the Cyclg@rojectwhich will culminate in

a conferenceo beheld at theCenters for Disease Control and Preventiotlantain September,
2009. In abing so, we aim tdurtherthe knowledge base related to environmental health disparities,
raise awareness of environmental justice issues, and cultivate future leaders. Through this and ot
endeavors, we hope to one day make the study of environrheattll disparities a studyf the past.

TheSoutheast Pediatric Environmental Health Specialty Unit Team
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INTRODUCTION

Environment al Il nfluences on Childrendés Heal't

A myriad of environmental factors i ndtwellbgiogt i
Adverse environmental factors can cause, exacerbate, or complicate serious childhood heg
problems such aasthma,obesity, high blood pressure, diabetes, asthma,nandodevelopmental
conditions such asattentiondeficit-hyperactivity disrder. Unfortunately, many of these
environmentafactors that operate througlrect and indirecinechanismsrenot clearlyunderstood.

This must change if we are to help children live longer, healthier, hagpesuccessflives.

Efforts to promotec hi | dr end s heal th and reduce or el
incorporate an understandingot only of thehow the chemical toxinscause damage to organ
systemshput alsohow physical spaces astructures influence theealth, growth and delapmentof
children Home and school environments, open spaces, and community infrastructure help sha
chil dr en dnfluendelegetss f apdysi cal activity. terachomsy a
with other people and the natural world aroshem The condition, design, and location of homes
and schoolslso have a significanimpactthe exposureof childrento toxicants and other physical
hazar ds. Thus, chil drenos heal t h can be ¢
management diuildings and others spaces that childrérabit andrequent.

Disease prevention and health enhancement activities targeting children must also reflect the real
of their physiology and their behavior. For example, activities focusing on toxicposume must
recognizethe fact that children are especially vulnerable to environmental toxicants. Compared wit
adults, children absorb more environmental toxins through the skin because of their greater surfa
areato-bodymass ratio. Their large aintake relative to body size and closer proximity to the
ground increase their vulnerability to air pollutants such as car exhaust. They have a greater tende
to touch and ingest potentially toxic objects they found in their environment. Because tdstes
growth and a higher metabolic rate, they are more likely to incorporate such toxins intoating
organ systems and suffer health consequencesnidnabnly become evident much later in life. For

all these reasons, childreaquire speciahttention anctannot be treated as if they are simghyall
adults.

Effective child health and wellness promotion also requires a realistic assessment of ho
psychosocial, political, cultural, andandetbeo no
resources. Children who grow up in circumstances of social and economic disadvantage &
especially likely to experience health problems because of where they live, learn, and play. They &
also less likely to have their healthcare and edocatineeds met. As a result, they are prone to
become trapped in a muljenerational cycle of environmental health disparities that interferes with
their ability to reach their full potential.

The PEHSU Network

Assessing and r e s peovimotmental hetlth coockrinsl réquiees &pecialized,

multidisciplinary expertise. Recognizing this, the Agency for Toxic Substances and Disease Registry

(ATSDR) and the United States Environmental Protection Agency (EPA) establishBediatric
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Environmental Health Specialty Units (PEHSW®rogram in 1998. Administered by the Association
of Occupational and Environmental Clinics (AOEC), this program is comprised of 12 university
based medical teams based in the United States, Canada, and Mexico tltd pomaultation,
education, and professional training related

*. PEHSU Sites
Atiants EPA Regions

i

SPENOUAWN

g
g

 OEEEERCDE

Figure 1: Map of PEHSU Network Sites
The PEHSUs help ensure that children, families, healthcare professionals, schools, and communit

have access to resources and quality information about natural or mageenvironmental hazards
t hat adversely affect childrenés health and

The Region IV PEHSU at Emory University

The Southeast (SE) PEHSU was established at Emory Uywars2000 to serve children, families,
healthcare providers, and communities througlidabama, Florida, Georgia, Kentucky, Mississippi,
North Carolina, South Carolinand Tennessee Since then, it haadvanced its network and impact
through affiliations with Morehouse School of Medicinéhe Institute for the Studgf Disadvantage
and Disability (ISDD), and various community groups.
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The primary goalsof the SE PEHSUare: 1) improving the health of children with respect to
environmental exposures a2 informing families, communities, and health care providers about
environmental hazards, their effects, and practical ways to protect children's health.

To that end, the SE PEHSU:

A Provides consultation and technical assistance to agencies, hegitiovéders, and concerned
members of the community

Provides direct pediatric environmental healthcare services, including those offered through
toxicology, developmental, and asthma clinics

Refers children with complex needs for appropriate evaluatiornreatitent

Conducts environmental health education activities

Nurtures students in Environmental Health, Pediatrics, Nursing and other academic and
professional disciplines

Supports and participate in researmh rel at e
Develops relevant educational materials

oo ToToe Do

The SE PEHSUcore team is comprised of specialists in medical toxicology, developmental
disabilities, environmental epidemiology, and education. Partners at Emory University providg
additional services spanninipe full range of pediatric specialties. Since its founding, it has
established itself as a center for quality pediatric environmental health services, profession
education, and research. Its accomplishments include:

A Providing training to more than @8 professionals representing a variety of disciplines, including

medicine, nursing, public health, law, psychology, and education

Participating in approximately 60 local, state, and national conferences

Publishing articl es othissudsinlpamevewed purnale vi r o n me

Joining the Southeast Diesel Collaborative, which works to improve air quality by promoting

strategies to reduabesel emissions

Contributing to the grountreakingClinical Recommendations Regarding Return of Childeen

Areas Impacted by Flooding and/or Hurricanagich were endorsed by the American Academy

of Pediatrics (AAP) and distributed to all pediatricians practicing in areas impacted by Hurricane

Katrina

Collaborating with colleagues in Santiago, Chile ondé&eelopment of a replicable international

PEHSU model

A Receiving the 2005 Chi | dlereanAivard flom thé EPA fouore nt a |
on Vision 2020, a communHlyased projedbasedn Anniston, Alabama taddress the health and
developmentgbroblems of children fronscommunities contaminated by lead amdyghlorinated
biphenyls(PCBS.

A Developing and editin§afe and Healthy School Environmerie first comprehensive text
addressing the gamut of school environmental health issues andnsoncer

To oo o

T

The Cycle of Environmental Health Disparities Model

Nurturing, resourceich environments promote optimal health and development. Children living in
circumstances of social and economic disadvantage often lack adequate care and nurturing. Instg

they tend to live in unsafe and unsupportive environments that place them at increased risk for
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environmental factors that result poor health, developmental delays, impaired learning, and other
difficulties that reduce their overall quality of life anchit opportunities for success in adulthood.

The experiences of th&&E PEHSU working on the Vision 2020 project in Anniston, Alabama
underscored the importance of adoptingoamprehensivapproach to children environmental health

that includes recognitioof how environmental health disparities are shaped by social and economic

factors and pemtuated over time. Understanditige complexitiesof the environmental factors
involved was further heightened aft(S8DD launched a project in 2006 promote resarch and
information dissemination related to health disparities experiencetlilbyenand families living in
circumstances of social and economisadvantage. The projedtnhown asBreak the Cycleof
Disadvantage and Disabilityintroduced a holisticmodel that explained how various social,
psychological, and physical factors compounded the challenges faced by individuals with limite
resources. It also emphasized the importance of interrupting the cycle of disadvantage and disabi
that perpetuatesuch difficulties, both over the course of a lifetime and across generations.

This model helped the SE PEHSU team better identify factors that must be considered whe
promoting childrends envi r Greakehe Cylprojécenalpgedthe .
PESHUr eal i ze that promoting chil drenothe senple i r
recognition of the direct effect of a toxin on the health, growth and development of childrés.
effective it is important to recognize the enviroant in which the children are more likely to be
exposed to the toxins and the populations of children who are particularly vulnefhlelse
realizations led to the developmentcanceptual model of the Cycle d&nvironmental Health
Disparities (Figure 2

As the modelllustrates children living in families headed by adults with limited education and health
literacy, limited income and employment opportunities, and a relative lack of power within their
community are at increased risk for experiencidgesse environmental health outcomes. Their
experience of social and economic disadvantage often leaves them with few housing options in rur
urban, or suburban communities. They are more likely to live in poosintained older homes and

be exposedat indoor toxicants, such as lead paint and mold, as well as aitagworenvironmental
hazards. They are also more likely to live in communities with limited access to transpottation,
grocery stores, green space, and recreational opportunities. \Morélaey are more likely to be
exposed to violence within their immediate community.

The increased risk of toxicant exposure, poor nutrition, limited physical activity, abuse, neglect, an
stress that are often shaped or exacerbated by environmental ttand n s , in turn i
risk of physical health problems, such as asthma, obesity, hypertension and neurodevelopmer
disorders. They may also interact in a complex manner that contributes to and compounds learn
disabilities, ADHD, depressn, trauma reactions, substance abuse, and behavioral disorders. A lac
of access to comprehensive healthcare and appropriate educational services, as well as discrimina
social stigma, and lack of social capital further increase the likelihoodthikae children will
continue to experienaadverse health outcomesven into adulthood.
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Cycle of Environmental Health Disparities

Personal Characteristics
ALimited Education
ALimited Employment Options
ALimited Income
ALimited Health Literacy
ALimited Ability to Communicate
ALimited Empowerment
ALimited Rights by Legal Status

Compounding Risk Factors
ALimited Healthcare Services
ALimited Educational Services
ALimited Social Capital
ADiscrimination Due to Minority Status

Health Characteristics
A Physical
AAsthma & Allergies
ANeurotoxicity
AObesity & Hypertension
A Emotional & Social
AADHD/L earning Disabilities
ABehavior & Emotional Disorders
ADepression & Anxiety
ASubstance Abuse
APTSD
ASubstance Abuse

Environmental Risk Factors
A Limited Housing Options
A Inadequate Infrastructure
A Environmental Hazards

Environmental Characteristics
AHomes & Schoolsin Disrepair
ALimited Access to Healthy Food
AL ack of Green/Recreational Space
AExposure to Violence

Health Risk Factors
AToxicant Exposure
APoor Nutrition
Alnadequate Physical Activity
AStress
AChild Abuse & Neglect

Figure 2: Cycle of Environmental Health Disparities
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SE PE dBaéialthe Cycleof Environmental Health Disparitiedroject

The SE PEISU Break the CyclédProject is a collaborative, interdisciplinary pediatric environmental
health research and training program that encourages university students supervised by acade
mentors to conduct research related to the reduction or preventioniadrenentrelated illness and
disability in children living in circumstances of social and economic disadvanBrgek the Cyclés
designed to:

A Inspire students from a variety of academic disciplines to explore the relationship between the
environmenaend chil drenés health, as well as dev:¢
environmental health challenges

A Promote collaboration among academic leaders at major universities to facilitate creative

examination of the issues relatingtothgpimct of environmental f acHt
quality of life
Promote the incorporation of childrends envi

Too o

Develop theacademic antkadership capacity of professionals within academic and he@thca
communities who can, in turn, promote inter
environmentajustice

Students and faculty mentors are recruited from universities throughouSdiieastregion.
Proposed projects are reviewed for relevancsigde and fit within the project cycle by a committee
comprised of the core PEHSU tearapresentative university facultgnvironmental health experts,
and student s. During the research phase, m
progess and ensure thgtidents andchentors receive sufficient guidance and support.

At the end of each project period, the student researenersequired tgresent theifindings at a
symposium sponsored by SE PEHSU and its strategic parif@sssynposium not only provides
budding scientistsacademics and advocategh an opportunity to hone their research presentation
skills, but also allows for dissemination of their findingther scientists and academics as well as
healthcare providers, fellv studentsadvocatesaand the general publicEach symposium features a
nationallyrecognized keynote speakselected for their ability to inspire participants and facilitate
relevant discussion. Participants are asked to complete evaluation forel&cthBtedback about the
studentpresentations, as well suggestions and information that can be usémnoplanning related

to project cycles and symposi@he students are also requiredstdomit formal academic papers to
peerreviewed journals.

At the conclusion of each project cycle, the
which is made available to participants, funders, and others who express an interest. The monogr
is also made available on the SE PEH&bsite (www.sph.eory.edu/PEHSU).
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A Project of Southeast PEHSU

mic

aph




BREAK THE CYCLE OF ENVIRONMENTAL HEALTH DISPARITIES
IN VULNERABLE CHILDREN

The SE PEHBd the Gydleof £hvironmental Health Disparitieproject cycle was

initiated in January 200 8Breaktde CychgsojedisuFfadulty withp o n

special expertise related to environmental health and justice at 10 universities in EPA Region IV we
invited to participate. Seven faculty mentors affiliated with five different academic institutions were
ultimately reruited. They, in turn, encouraged their students to submit research proposals. S

X

projects involving five undergraduate and four graduate students were approved for presentation and

publication.

The presentations compiled in this monograph were piedem May 2, 2008 before an audience of
environmental health professionals, professors, students, and community leaders who convened at
Rollins School of Public Healtat Emory University Atlanta, Georgia.The results of the siBreak
the Cycleresarch projects will be published in thell 2009 issue of thénternational Journal of
Child and Adolescent Health

Feedback obtained from symposium attenaeedirmedthat interest in environmental health spans a
variety of disciplines, including medre, nursing, social work, education, public administration, and
the natural sciences. Moreover, a number of symposium participants ussthiiasium evaluation

the

foomt o suggest potenti al strategies and clpandtnnger

efficacy.

Additionally, participating faculty reported that the framework and funding provided thiBregik
the Cycle provided them with a value opportunity to mentoudding environmental health
researchers At the time of this writing, threéaculty mentorshave already expressed an interest in
working with students on futugreak the Cycl@rojects.

Figure 3: Break the Cycld-aculty (2008)
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Abstracts
Presentations
References
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1.Di sparities in Girlso6 Puberta
Amparo Gonzale#eliciano, BS

Mentors: Michele Marcus, PhDand Mildred Maisonet, PhD
Rollins School of Public Health Emory University

The age at which girls experience their first menstrual period, also known as menarche, is influenc
by genetic and environmental factor$n the United States and in Europe, age at menarche has
declined over time. This is of concern because earlier age at menarche has been associated

increased risk of breast cancer and adverse reproductive outcomes. Current data indicate that b

with

ack

girls attain menarche earlier than white girls, and overweight and obese girls attain menarche earlier

than their normal weight peers. However, data from earlier time periods reveal that the raci
difference in age at menarche is a recent phenomenon. efdteerit is likely to be due to

environmental factors. Using data from NHES Il and Ill, NHANES IIl, and NHANES 2008 we

explored the associations between BMI and menarche among black girls and among white girls
each of the time periods. Using pibanalyses, we observed that for all three survey periods, higher
BMI was associated with a younger median age at menarche. However, there appeared to b
threshold above which increasing BMI was not associated with additional decreases in age

menache. Racepecific analyses revealed a steeper decline in age at menarche with increasing BN

for black girls than for white girls. This apparent interaction has not been previously reported.

Possible mechanisms for raspecific differences in the rdianship between BMI and age at

menarche should be explored.

Break the Cyclélonograph Pagel2of 78
A Project of Southeast PEHSU

al

n




Disparities in Girls 0
Pubertal Development

AmparoGonzlez-Feliciano
Break the Cycle Ill Conference
May 2, 2008

Background

wMultiple studies on pubertal development

wMany have reported global trend towards
decrease of age of pubertal onset

wlIn the United States
¢ Decrease of age of pubertal onset observed

¢ Also, differences on timing of puberty onset
among races/ethnicities

Public Health Implications of
Early Pubertal Development

wE arly puberty has been implicated with:
¢ Early sexual debut

¢ Incidence of conduct and behavior disorders
during adolescence

¢ Metabolic syndrome

¢ Reproductive tract cancers
wE arly menarche breast cancer

» From :Golubetal Pediatrics2008; 121 (3):S218 230
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Markers of
Pubertal Development

In girls:
wS econdary Sexual Characteristics
¢ Breast Development
¢ Pubic Hair Developm

Tanner Stages

Breast Development Pubic Hair Development

Adapted from: http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=endocrin.box.1059

Markers of
Pubertal Development

In girls:
wS econdary S exual Characteristics
¢ Breast Development
¢ Pubic Hair Development
wMenses
¢ Reported age at first menses (menarche)
¢ Status quo

} Assessed usinfanner Stageg
ent
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Review of Literature: Secondary Sexual Characteristics

Study from the Pediatric Research in
Office Settings Network (PROYS)

wAssessed secondary sexual characteristiqg
and menses

wGirls seen in office practices
¢ 17,077 girls
¢ Age range: 312 years of age
¢ 9.6% Black , 90.4% White

wCollected from July 199€ S eptember 1993

¢ (HermanGiddenset. al. P ediatrics1997; 88 (4):50512)

Study from the Pediatric Research in
Office Settings Network (PROYS)

wAge of Onset of Breast Development (B2)
¢ Black girls- 8.87 years
¢ White girls-- 9.96 years

wAge of Onset of Pubic Hair Development
(PH2)
¢ Black girls- 8.78 years
¢ White girls-- 10.51 years

Study from the Pediatric Research in
Office Settings Network (PROS)

Landmark paper
wS howed that girls were developing earlier
than noted in textbooks and other studies

wS howed a marked difference between racej

wLawson Wilkins Pediatric Endocrine S ocief
proposed new guidelines based of these

results
¢ Change cubff age for precocious development
¢ Make cutoff values race specific

Break the Cyclélonograph

A Project of Southeast PEHSU
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Study from the Pediatric Research in
Office Settings Network (PROYS)

Limitation
wNot nationally representative sample

¢ Possible that girls with earlier pubertal development
might be more prone seek medical attention

Strengths

wlLarge sample size

wlncluded girls as young as 3 years of age
wTraining of Physicians

NHANES Ill: 19881994
wWu et.al. (Pediatrics2002; 110 (4): 75257)
¢Age range: & 16 years of age

¢Age of Onset of Breast Development (B2
wBlack girls-- 9.5 years
wWhite girls--10.3 years

¢Age of Onset of Pubic Hair Development
(PH2)
wBlack girls-- 9.5 years
wWhite girls-- 10.6 years

PROS & NHANES

wBoth studies found slightly different results
¢ NHANES showed older ages than PROS

wHowever, they present similar trends:
¢ Puberty onset earlier that previous studies
¢ Puberty onset different according to

racefethnicity

Break the Cyclélonograph
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L imitations in the Assessment of
Secondary Sexual C haracteristics

wDifference in assessment

¢ Difficult to compare to other studies
wP revious studies in US
wS tudies in other countries

wProne to bias

¢ Influence of body composition
wC ould lead to overestimation

Review of Literature: Menses

Menses as marker for
Girls Pubertal Development

wAssessed in many studies and many
populations throughout time

wE asier to compare across studies
¢ Less bias

wBiological Significance

NHES Il & Il vs. NHANES Il

wAndersonet.al (Pediatriics2003; 111(4): 84850)
¢ Performed same analysis in both data sets
¢ Age Range 105 years
¢ Menarche Statusquo

Study Non-HispanicWhite  Non-HispanicBlack

NHES 1l & Il
(19631970) [2-80(12.73¢ 12.87) |12.48(12.28¢ 12.67)

NHANES I
(19881994) 12.60(12.48¢ 12.71) |12.14(11.87¢ 12.39)

Break the Cyclélonograph
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Average Age at Menarch

Average Age at Menarche in the
NHES (1963-1970) and the NHANES IIl (1988-1994)

13.00

12.80 *-

12.60 \

12.40 .\

12.20

12.00

11.80

1963-1970 1988-1994

Time of data collectior

‘ —e— Non-Hipanic White —a— Non-Hipanic Black ‘

nderson, et.al; Pediatrics 2003; 111(4): 844-850

NHANES: 1999- 2004

wMcDowellet.al. (3.AdolescHealth2007; 40:227231)

¢ 20 years of age or older
¢ Divided into birth cohort
¢ Menarche seltreported age at first menses

Mean Age of Onset of Menarche

Age of Onset of Menarche in U.S. Girls
by Birth Cohort and by Race/Ethnicity *

Before 1020 1920-1929 1930-1939 1940-1949 1950-1959 1960-1969 1970-1979 1980-1984

Birth Cohort

—e— Non-Hispanic White —— Non-Hispanic Black

* McDowell, et.al; Journal of Adolescent Health 2007; 40: 8227-231

Break the Cyclélonograph
A Project of Southeast PEHSU

Pagel8of 78




REFERENCES
Anderson SE, Bllal GE, Must A. Relative weight and race influence average age at menarche: results from two nationall
representative surveys of US girls studied 25 years apart. Pediatrics 2003;111(4 P5Q):844

Anderson SE, Must A. Interpreting the continued deciinthe average age at menarche: results from two nationally
representative surveys of U.S. girls studied 10 years apart. J Pediatr 2005;147%6):753

Blanck HM, Marcus M, Tolbert PE, Rubin C, Henderson AK, Hertzberg VS, Zhang RH, Cameron L. Ageaathraen
and tanner stage in girls exposed in utero and postnatally to polybrominated biphenyl. Epidemiology 20064171:641

Buck Louis G, Gray LE, Marcus M, Ojeda SR, Pescovitz OH, Witchel SF, Sippell W, Abbott DH, Soto A, Tyl RW,
Bourguignon JP, SkakkebadlE, Swan SH, Golub MS, Wabitsch M, Toppari J, Euling S. Environmental factors and
puberty timing: Expert panel research needs. Pediatrics 2008; 121 Suppl-205192

Chumlea WC, Schubert CM, Roche AF, Kulin HE, Lee PA, Himes JH, Sun SS. Age at neesnadlaiacial comparisons
in US girls. Pediatrics 2003;111(1):180

Euling SY, HermarGiddens ME, Lee PA, Selevan SG, Juul A, Sgrensen TI, Dunkel L, Himes JH, Teilmann G, Swan SH
Examination of US pubertiiming data from 1940 to 1994 for secular trerunel findings. Pediatrics 2008;121 Suppl
3:517291.

Fredriks AM, van Buuren S, Jeurissen SE, Dekker FW, Verlaamhorick SP, Wit JM. Height, weight, body mass
index and pubertal development references for children of Moroccan origin in The Nethekletad3aediatr
2004;93(6):81724.

Fredriks AM, van Buuren S, Jeurissen SE, Dekker FW, Verlaarhorick SP, Wit JM. Height, weight, body mass
index and pubertal development reference values for children of Turkish origin in the Nethé&tlanti®ediat
2003;162(11):78®3.

Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, BerensoR&&ion of age at menarche to race, time
period, and anthropometric dimensions: the Bogalusa Heart Study. Pediatrics 2002;110(4):e43.

Himes JH. Examining thevidence for recent secular changes in the timing of puberty in US children in light of increases
in the prevalence of obesity. Mol Cell Endocrinol 2006:255:1321.

Kaplowitz P. Pubertal development in girls: secular trends. Curr Opin Obstet Gyne6dl &®):48791.

Kaplowitz PB, Slora EJ, Wasserman RC, Pedlow SE, Het@iddens ME. Earlier onset of puberty in girls: relation to
increased body mass index and race. Pediatrics 2001;108(38347

McDowell MA, Brody DJ, Hughes JP. Has age at menartla@@ed? Results from the National Health and Nutrition
Examination Survey (NHANES) 1992004. J Adolesc Health 2007;40(3):22%.

Nichols HB, TrenthanDietz A, Hampton JM, Titugkrnstoff L, Egan KM, Willett WC, Newcomb PA. From menarche to
menopause: trels among US Women born from 1912 to 1969. Am J Epidemiol 2006;164(10t1003

Selevan SG, Rice DC, Hogan KA, Euling SY, Pfatitegchens A, Bethel J. Blood lead concentration and delayed
puberty in girls. N Engl J of Med 2003;348:152336

Slyper AH.The pubertal timing controversy in the USA, and a review of possible causative factors for the advance in
timing of onset of puberty. Clin Endocrinol (Oxf) 2006;65(33.1

Wang Y. Is obesity associated with early sexual maturation? A comparison ofdbh@tss in American boys versus
girls. Pediatrics 2002;110(5):943.

Break the Cyclélonograph Pagel9of 78
A Project of Southeast PEHSU




2.Obesity Intervention Strategies and the Built Environment
in a Low-income, Minority Population

Kelly Henderson

Mentor: Pamela Maxsa, PhD
Chil drends Envirotve)y®ukeé Wniversiye al t h | ni ti a

The growing trend of childhood obesity has been a leading public health issue in recent years. Ma
previous childhood obesity interventions have targeted aspects of the school setting without findir
significant results. More recdnt the literature has suggested that specific environmental

characteristics may be influential in determining overweight status. This project aimed to investiga

the built environment of central Durham neighborhoods in order to assess food and pbysital a

environments and how they may influence childhood overweight. A community assessment was

conducted using a tool that is supported by an ArcGIS platform. The data suggested that t
availability of convenience stores and fast food restaurants dtmdittze food environment and the

park space was limited in size and allocated disproportionately among neighborhoods. The lack
abundant food sources offering healthy options and limited park space and usable sidewalks in {
central Durham neighborhoodsay i nf |l uence a chil dds diet an
provides an objective documentation of built environment variables in the Durham urban setting |
community leaders, government officials, and physicians in order to addres®obitdiesity at both

a communitywide and individual level.
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tm{m‘r‘ Obesity Epidemic for Children

A Growing public health issue

A Severe health -related consequences

A Environmental barriers

tm{ m# [ntervention Strategies

A School -based interventions
A Improve nutrition
A Increase physical activity
A Teach nutrition and exercise

A Community -based interventions
A Cardiovascular disease
A Blood pressure

%EHF:T\; Shape Up Somerville

A Community -based environmental change
intervention

A healthy meals
A physical activity
A approved restaurants

A safe routes to school
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%m{ Ty Built Environment

A Neighborhood characteristics
A Roads and buildings
A Community centers

A Restaurants and grocery stores

%ER Ty Built Environment, Nutrition and Physical Activity

Nutrition Physical Activity
A Grocery stores A Community design
A Convenience stores A Recreation facilities
A Restaurants A Parks
A Fast Food A Sidewalks

%El{ m#d CEHIG Built Environment Assessment

A 22 Central Durham Neighborhoods

A Built customized technology
launched off handheld GPS units
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%m{pﬁ, Breaking the Cycle

A Create environments conducive to healthy living
AIncrease access to grocery stores
A Improve physical activity opportunities

A Community -based approach

ADevelop interventions that are culturally
embedded into the community

ATarget churches

A Incorporate GIS -based technology into health care
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3. Pesticide Exposure in Young Children of Migrant Laborers
in South Georgia: A Study in Progress

Rachel Kauffman, BSN

Mentor: Chensheng Alex Lu, PhD
Rollins School of Public Health, EmoryUniversity

In this paper we review the current state of knowledge regarding pesticide exposure ar

neurodevelopment in children and describe a study underway among migrant farmworker children

d

in

South Georgia. Growing evidence from animal studies,resea on i nf ant , toddl

exposure to pesticides suggest a relationship between pesticide exposure and adverse developmental

outcomes. This paper explores methods of exposure measurement, with a focus on biomarkers and

current stateof-the-art outcome measures of neurodevelopment. We also explore the challenges of

this type of study in migrant farmworker and pediatric populations. Migrant farmworker populations

are of particular concern due to higher rates of exposure. We describe four cbadigsiting to this
literature using various types of exposure and outcome measurements. Children are uniqug
vulnerable because of their behavior, higher activity levels and faster metabolism. Those living
agricultural areas may be exposed to aigpesticide levels than other children due to pesticides
tracked into their homes by household members, by pesticide drift, breast milk, or by playing i
nearby fields. Very limited information exists on the effects of chronic or repeated exposure t
pegicides among children of farmworkers. Studies such as the one described here will help advar
knowledge in the field and help vulnerable populations such as migrant farmworkers and the

children.

Break the Cyclélonograph Page28 of 78
A Project of Southeast PEHSU

=)

[®)

ce

ir




Pesticide Exposure and
Neurocognitive Development
in Migrant Farmworker
Children of South Georgia

Emory University
Rachel Kauffman, R.N.
Candidate MSWIPH

Background

A In Georgia, migrariarmworkerdarvest
approximately 90% of local crops generating
more than 300 million USD in the S&te
number one industry

Farmworkers& Pesticides

A Farmworkerand their families experience
increased rates of disease due to use of
pesticides.

A Despite improvements in the Worker Protectid
Standards, mafgrmworkerglo not receive
training in pesticide application.

A Between 1992 and 1996 nearly 20% of all hire
cropworkersnixed or applied pesticides. Of
these, only 50% received training.
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Farmworkers& Pesticides

A The Environmental Protection Agency (EPA)
estimates that agricultural workers experience|
10,000 to 20,000 acute pesticide poisonings
annually.

A Farmworkergndure the highest rate of
chemicatelated illness among any occupation
group with a rate of 5.5 cases per 1000. (Bure
of Labor Statistics)

Migrant Farmworker Children &
Pesticide Exposure

A Approximately 500,000 children migrate
annually with their parents throughout the
United States.

A Migrantfarmworkerchildren are at an increased
risk for pesticideelated illness due to
substandard housing conditions, limited traini
in pesticide handling/exposure by family
members and inadequate water and sanitatio
facilities.

Children & Pesticide Exposure

A Pesticides are thought to pose a considerably
higher risk to children due to:
A behavior (e.g., increased ktathouth activity)

A potentially longeterm exposure over a working
lifetime

A overall higher activity levels
A faster metabolism
A smaller body weight per expos&eh{man 2006).
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Children & Pesticide Exposure

A Children living in agricultural areas may be
exposed to higher pesticide levels than other
children because of pesticides tracked into theg
homes by household members, by pesticide
drift, by breast milk from their farm worker
mother, or by playing in nearby fiekEsk@énazi
1999)

Why is this Important?

A Few studies have assessed the extent of
children's pesticide exposure, and no studies

have examined whether there are adverse he{

effects of chronic exposuiskanazil999)

Why is this Important?

A There is concern about the impact of pesticidg
asneurotoxicanten the developing nervous
systemRohlman 2006).

A During adolescence there are significant
anatomical and maturational changes in the
brain and so it is particularly vulnerable at this
time Rohliman 2006).
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Project Objectives

A To better understand the link between pesticig

exposure in South Georgia migfariworker
children and cognitive development.

A To better understand the knowledge of migra

farmworkergegarding the healtkelated effects
of pesticides

A Provide vital information to health care

professionals regarding pesticide exposure in
this vulnerable population.

Research Design:
Study Population

A Research subjects will be 30 children between the

ages of ® years old who migrate annually with their
parents to South Georgia crop farms in Health Distrig

8-2.

A The project will be headed out of a migrant farm

worker clinic located in Ellenton, Georgia, which see!
the majority of patients in this four county region of
rural southern Georgia and falls under the umbrella q
the Georgia Department of Public Health.

Research Design: Methods

A Biomarker urine sample collection for exposur

analysis
Health Survey

A Cognitive Development Testing
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Biomarker urine sample collection
for exposure analysis:

A Parents of the children will be instructed on how to
collect the urine specimens.

A Collections will be taken at two different times, one
collection at night and one in the morning.

A Specimens will be collected from the parents by the
researchers within 24 hours of sample taken.

A Specimens will be appropriately preserved and
packaged and transported to the Center of Disease
Control, Atlanta, GA.

A Laboratories in Atlanta will test the samples for levels of

organophosphate pesticide metabolites in order to determi
pesticide level exposures.

Health Survey

A The overall objective of the health survey is to
gather more background information about the
family, and the child participating, in order to
control for confounding in the data analysis.

A A certified Spanish translator will translate the
survey into Spanish. The survey will be given
parents at the beginning of the meeting, and g
be read aloud if necessary by the PI.

Health Survey Questionnaire

Has your child had anyaecurring health concerns
in the past year?

What is the age of your child?

What was the maternal age at pregnancy?

Has your child attended any formal schooling?

What is the highest level of education of both
parents?

Are there older or younger siblings in the home?
If so, how many, and what ages?
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Cognitive Development Testing

A Sections of the Behavioral Assessment and
Research System (BARS) test will be used fo
the cognitive assessment portion of the study.

A The BARS test measures several cognitive
domains: cognitive, adaptive, motor,
communication, and perscsatial
developmentBerlset.al 1999).

Cognitive Development Testing

A Examples of tests that measure these areas of cogn
included in the chosen test batteries include:
A Processing time of a response to stimulus
A Ability to mentally focus
A Rudimentary motor skills
A Examples of BARS tests to be used:
A Playing a memory match game to test memory
A Telling a story to assess memory
A Having a child dribble a ball to assess hand eye coordinat

Statistical Considerations:

A Data will be analyzed using the appropriate
statistical tests depending on the distribution @
the scores and type of data. Information from
the survey will be used to control for
confounding. Statistical significance will be sq
p< 0.05. All analysis will be done on a
computer using commercial statistical softwarsg
such as SAS, Epilnfo.
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Study Committee

A Dr. Chenshenlu, Thesis Faculty Advisor,
Emory University Rollins School of Public
Health, Environmental and Occupational Heal
Department

A Dr. JudithWold, Field Thesis Advisor, Director,
FarmworkefFamily Health Program

Thank You

A Southeast Pediatric Environmental Health
Specialty Unit
Ellenton Clinic
FarmworkeFamily Health Program
Georgia Health District3

A Faculty Committee, Emory University, Rollins
School of Public Health and Nell
HodgsonWoodrufSchool of Nursing
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4.The Regulation of Agricultural Pesticides in North Carolina:
Implications for Farm Workers and Their Families

Kara Koerhn, BS

Mentor: Martha Keating, MS
Chil drends Envilnitativenbukd Universife al t h

In North Carolina, pesticide exposure is one of the most pressing issues facing -gnoevay

-

population of migrant farmworkers. Of particular concern are potential adverse health effects fc
migrant farm workei@children due to their disproportionate exposure. This paper reviews possible
exposure pathways and health effects of pesticides with an emphasis on these children. It also
discusses the current protections that farmworkers receive under state law as well asithéhgaps
law that leave this population and their families vulnerable. Finally, the paper concludes with areas
that need improvement in order to create a more comprehensive system for protecting migrant

farmworkers and their families from pesticide exposure

The Regulation of Agricultural Pesticides in North Carolina:
Implications for Farm Workers and Their Families

Kara Koehrn
The Nicholas School of Environment and Earth Sciences
Duke University

b 40 40

N Crwivaramend Vst Wseive

May 2, 2008
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AcChildren of migrant
farm workers who are
at a social and
economic
disadvantage may be
disproportionately
exposed to pesticides.

ANC Hispanic
community forum
revealed pesticides as
a main concern.

Topics for Today

Alntroduction
APesticides and children
AEffects
AExposure
APesticide Law
ACurrent NC law
AProspects for future
ABreaking the cycle
APrevention
Asurveillance
AEducation
AEnforcement

%EHI’?“\ Introduction

AcChildren of farm workers at risk
AAgricultural communities
have higher levels of
environmental pesticides
(Arcury etal., 2007)

AFarm workers 8homes
(Quandt etal., 2004; Lu et al.,
2000)

AExposure to multiple
pesticides (Quandt et al., 2004;
Arcury etal., 2007)

AHealth effects

Alncreased risk of
leukemia and

lymphoma (Birnbaum and
Fenton, 2003)
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%m{ m# Pesticides and Children

AcChildren are more at risk than adults ~ (Eskenazi et al, 2007;
Eskenazi et al, 1999; Arcury et al., 2007)

AHigh exposures
AExploring surroundings, putting things in mouth
AProximity to floor
AEat, drink and breath more per unit weight
AMetabolize toxicants slower than adults

AMore susceptible
ABrains and body developing rapidly
AlLarger fat to body weight ratios

AExposure during development can effect rest
of life

Alntroduction
APesticides and children
AEffects
AExposure
APesticide Law
AcCurrent NC law
AProspects for future
ABreaking the cycle
APrevention
ASurveillance
AEducation
AEnforcement

%m{ m# Health Effects of Pesticides

A Organophosphates ( OPs) and Carbamates
A Most widely used in U.S.
A Also reported to cause the most occupational
illness (calvert et al., 2004)
A Acts on parasympathetic and central nervous
system
A

Potential effects: (Infanty -Rivard and Weichenthal , 2007;
Eskenazi et al., 1999)

A Birth defects
A Childhood cancers
A Asthma?
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%m{pﬁ‘ Health Effects of Pesticides

APyrethroids

ASecond highest illness incidence rate (Calvertetal.,
2004)

AAffects central and peripheral nervous system

AHerbicides
Avariety of mechanisms
AConcerns include

AMutagen, teratogen , carcinogen and
endocrine disruptor

Alntroduction
APesticides and children
AEffects
AExposure
APesticide Law
Acurrent NC law
AProspects for future
ABreaking the cycle
APrevention
ASurveillance
AEducation
AEnforcement

AExposure pathways
Aln the field
Aln the home
Aln utero
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%EH}T,‘I\, Exposure in the Field

AcCountry -wide study on
children working as farm
workers (Calvert et al., 2003)
AMedian age 16, ranging - Apadre
from 6-17 i3
AAcute occupational
exposures happening
mainly in agricultural
occupations
ASouthern region had
second highest
incidence rate Calvert et al., 2004
ABetter reporting?

%EI{F-‘V\ Exposure in the Field

Achildren were 1.7 times more likely to experience acute
pesticide -related injury

ACurrent regulations not sufficient

ALess experienced

ALess assertive

ATraining issues (part -time and seasonal work)
AAlso noted that children underrepresented

ALess likely to report injury

b ) 148

TABLE 3-Nurbers of Canes of dowh: Dcoupsional Paticide Pidabed P, Exfinates of Hours Borked
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sy T et 1510 b feong A \pd 25400
PET uid ke
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Tt Sodawl Wivd iy Arriblad o bowa
[L137YY [ ot kel oo Bace Vo Wi (™
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it < ] Wi SH
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(Calvert et al., 2003)
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%m{ m# Exposure in the Field

AWhen are they being exposed?
A67% doing routine activities
A25% pesticide application process
AcConsistent with similar study by CDHS  (as etal., 2001)
AB4.4% doing routine activities
A28.6% pesticide application process
AStudy also reported
A41.3% dermal
A24.4% inhalation
A11.3% ocular

%m{p.‘r‘ Exposure in the Home

ASources of pesticides in the home  (arcury etal., 2007)
APesticides tracked home ( dparaoccupational
exposure 06)
ADrift from nearby fields
AResidential pesticide use
ALong-term low -level exposure (Hoppin et al., 2006)
APesticides degrade more slowly (Hoppin et al., 2006)

AMay be more detrimental than occupational
€Xposures (Hoppin et al., 2006)

%EHI’{N Exposure in utero

A Pesticides found in amniotic fluid (Eskenazi et al., 2007)
A

Can pass through blood -brain barrier and placenta
(Eskenazi et al., 2007)

NC Ag -Mart case (pPattison, 2006)

A Three mothers exposed
A Tetramelia
A Pierre Robin syndrome
A Multiple deformities,

eventually fatal
A Fathersdexposure
(Chia and Shi, 2002)
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Alntroduction
APesticides and children
AEffects
AExposure
APesticide Law
ACurrent NC law
AProspects for future
ABreaking the cycle
APrevention
ASurveillance
AEducation
AEnforcement

%m{ mM North Carolina Pesticide Law of 1971

AFederal Law: Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA)

AlLeaves a lot of authority to states
AThree state agencies

ANC Department of Agriculture and Consumer
Services (NCDA and CS)

ANC Department of Labor (NCDL)

ANC Cooperative Extension Service (NCCES)
ANC Pesticide Board
APesticide Advisory Committee

Q}E}{ my] Problems with the Law

A Focus on crops
A Ag-Mart example: using loopholes
A Surveillance

No link between violations and injury or death
(Buhler et al., 2007)

Field sanitation violations are

underrepresented, housing easier to catch
(Buhler et al., 2007)

A Enforcement
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Alntroduction
APesticides and children
AEffects
AExposure
APesticide Law
Acurrent NC law
AProspects for future
ABreaking the cycle
APrevention
Asurveillance
AEducation
AEnforcement

REFERENCES
Larson AC.Migrant and seasonal farmworker enumeration profiles study: North Carolina. nfigedtit program.
Bureau of Primary Health Care, Health Resoussinistration. 2000.

Krejci-Manwaring J, Schulz MR, Feldman SR, Vallejos QM, Quandt SA, Rapp SR, Arcury TA. Skin disease among
Latino farmworkers in North Carolina. J Agric Sd¢alth2006;12:15563.

Arcury TA, Grzywacz JG, Barr DB, Tapia J, Chen H, Quandt SA. Pesticide Urinary Metabolite levels of children in
eastern North Carolina farmworkers househdis/ironHealthPerspect 2007. Accessed 2008 April 20. URL:
http://dx.doi.org/

Calvert GM, Mehler LN, Rosales R, Baum L, Thomsen C, Maie D, Shafey O, Das R, Lackovic M, Arvizu E. Acute
pesticiderelated illness among working youths, 198809. Am J Public Health 2003; 93:66%0.

Calvert GM, Plate DK, Bs R, Rosales R, Shafey O, Thomsen C, Male D, Beckman J, Arvizu E, Lackovic M. Acute
occupational pesticideelated illness in the US, 199899: Surveillance findings from the SENS®Rsticides Program.
Am J Ind Med 2004; 45:123.

McCauley LA. Work chaacteristics and pesticide exposures among migrant agricultural families: a combasaty
research approach. Environ Health Perspect 2001; 109333

McCauley LA, Anger WK, Keifer M, Langley, R, Robinson MG, Rohiman D. Studying health outcomes indedenw
populations exposed to pesticides. Environ Health Perspect 2006; 1-B60Q53

Mei nert R, Schuz J, Michaelis J. Leukemia and non Hod
of a registethased caseontrol study in Germany. A J Epidemiol 2000; 7:63646.

Thompson B, Coronado GD, Vigoren EM, Griffin WC, Fenske RA, Kissel JC, Shirai JH, Faustman. Para Nifios
Saludables: A community intervention trial to reduce organophosphate pesticide exposure in children of farmworkers.
Environ Health Perspect 2008; 116: 6894.

InfanteRi var d C, Wei chent hal S. Pesticides and childhood
Environ Health 2007; 10:899.

Break the Cyclélonograph Page45of 78
A Project of Southeast PEHSU

gk

c al


http://dx.doi.org/

Eskenazi B, Marks AR, Bradman A, Harley K, Barr DB, Johnson Cgild\, Jewell NP. Organophosphate pesticide
exposure and neurodevelopment in young Mexiarerican children. Environ Health Perspect 2007; 115792.

Eskenazi B, Bradman A, Castorina R. Exposures of children to organophosphate pesticides and tiediapotzae
health effects. Environ Health Perspect 1999; 1074108

Rao P, Quandt SA, Doran AM, Snicely BM, A
perceptions of risk to their c¢h3b358rends h

Bradman A, Eskenazi B, Barr DB, Bravo R, Castorina R, Chevrier J, Kogut K, Harnly ME, McKone TE.
Organophosphate urinary metabolite levels during pregnancy and after delivery in women living in an agricultural
community. Environ Health Persped(8B; 113:18021.807.

Quandt SA, Arcury TA, Rao P, Snicely BM, Camann DE, Doran AM, Yau AY, Hoppin JA, Jackson DS. Agricultural and
residential pesticides in wipe samples from farmworker family residences in North Carolina and Virginia. Environ Health
Persct 2004; 112:38387.

Thompson B, Coronado GD, Grossman JE, Puschel K, Solomon CC, Islas llda I, Curi CL, Shirai JH, Kissel JC, Fenske,
RA. Pesticide takéaome pathway among children of agricultural workers: study design, methods, and baseline findings.
Occup Environ Med 2003; 45:433.

Hoppin JA, Adgate JL, Eberhart M, Nishioka M, Ryan PB. Environmental exposure assessment of pesticides in
farmworker homes. Environ Health Perspect 2006; 114985

Jaga K, Dharmani C. Sources of exposure to andgphealth implications of organophosphate pesticides. Pan Am J
Public Health 2003; 14:17184.

Alexander FEPatheal SI.Biondi A, Brandalise SCabrera MEChan LG Chen Z Cimino G Cordoba JCGu LJ
Hussein Hlshii E, Kamel AM, Labra S Magalhdes IQMizutani S Petridou Ede Oliveira MR Yuen B Wiemels JL.
Greaves MFTransplacental chemical exposure and risk of infant leukemia with MLL gene fusion. Can@80Res
61:25426.

Chi SE, Shi LM. Review of recent epidemiological studies on patercapations and birth defects Occup Environ
Med 2001; 59:149155.

Pattison F. Summary and critique of North CaMatli nads
workers. Agricultural Resource Center: Pesticide Education Project 200és#ex] 2008 February 05. URL:
http://www.beyondpesticides.org/documents/critique.may2406.pdf

State of North Carolina. North Carolina Department of Agricutlrure and Consuméce3e Food and Drug Protection
Division, Pesticide Section v. Jeffrey A. Oxley 2007. Accessed 2008 February 05. URL:
http://www.ncoah.com/hearings/decisions/d&20DAG%200636%20(amended).doc

Das R, Steege A, Baron S, Beckman J, Harrison R. Pestalated illness among migrant farm workers in the United
States. Int J Occup Environ Health 2001; 7:302.

Ruhl JB, Nagle JC, Salzman J. The practice and pofi&nvironmental law. New York: Foundation Press, 2008.

Buhler WG, Langley RL, Luginbuhl RC, Jones JP, Burnette Jr. WJ. Violations of pesticide use and worker safety
regulations in North Carolind. Agric Saf Health 2007; 13:18203.

North Carolina Depament of Agriculture& Consumer Services. Pesticide section: laeasegulations 2008. Accessed
2008 March 07. URLhttp://www.agr.state.nc.us/SPCAP/pesticides/Authorit.htm

GeneralAssembly of North Carolina Session 2007. House Bill 1818. The State df Narblina 2007. Accessed 2008
March 07. URL:http://ncleg.net/Sessions/2007/Bills/House/HTML/H1818wilht

Break the Cyclélonograph Page46 of 78
A Project of Southeast PEHSU

rmy —

I ef


http://www.beyondpesticides.org/documents/critique.may2406.pdf
http://www.ncoah.com/hearings/decisions/dag/06%20DAG%200636%20(amended).doc
http://www.agr.state.nc.us/SPCAP/pesticides/Authorit.htm
http://ncleg.net/Sessions/2007/Bills/House/HTML/H1818v1.html

NC Justice Center. 2007 NC legislative session overview 2007. Accessed 2008 March 07. URL:
http://www.ncjustice.org/assets/library/1049 2007endsessionfulbegil

Governords Task Force on Preventing Agricultural Pest]|

of the State of North Carolina from the Governords Ta
of North Caolina 2008. Accessed 2008 August 31. URttp://www.ncdhhs.gov/pressrel/2008/2008-23-
pesticideexposure.pdf

Collins K. New pestici detessay$e.6milpoo dae chissesfmark. mhe dlews and Gbservard
2008. Accessed 2008 March 20. URL:
http://www.newsobserver.com/news/health_science/pestividlations/story/1047947.html

Arcury TA, Quandt SA Dearry A. Farmworker pesticide exposure and comrvhesd participatory research: rationale
and practical applications. Environ Health Perspect 2001; 109329

Vaughan E. Chronic exposure to arwvieonmental hazard: risk perceptions and-petftective behavior source: Health
Psychol 1993; 12;785

Goldman L, Eskenazi B, Bradman A, Jewell NP. Risk behaviors for pesticide exposure among pregnant women living in
farmworker households in Salinas,li@ania. Am J Ind Med 2004; 45:49499.

Rothlein J, Rohiman D, Lasarev M, Phillips J, Muniz J, McCauley L. Organophosphate pesticide exposure and
neurobehavioral performance in agricultural and nonagricultural Hispanic workers. Environ Health Pefect 20
114:691696.

Early J, Davis SW, Quandt SA, Rao P, Snively BM, Arcury TA. Housing Characteristics of farmworker families in North
Carolina. J Immigrant & Minority Health 2006; 8:1-184.

Bradman A, Salvatore AL, Boeniger M, Castorina R, Snyder J,BByJewell NP, DavanagBaird G, Striley C,
Eskenazi B. Communitpased intervention to reduce pesticide exposure to farmworkers and potenttadiadke
exposure to their families. J Expo Sci Env Epid 2008; 10.

Break the Cyclélonograph Page47of 78
A Project of Southeast PEHSU

V O C



http://www.ncjustice.org/assets/library/1049_2007endsessionfulllegisla.pdf
http://www.ncdhhs.gov/pressrel/2008/2008-04-23-pesticideexposure.pdf
http://www.ncdhhs.gov/pressrel/2008/2008-04-23-pesticideexposure.pdf
http://www.newsobserver.com/news/health_science/pesticide_violations/story/1047947.html

5. Awareness of Environmental Justice Issugthrough a Case Study of
Anniston, Alabama

Brittany Benson, Dominique Bibbins,
Deanna McGarity, & Amirah Patterson

Mentor: Joanne Chu, PhD
Department of Biology, Spelman College

Environmental health disparities (EHD) are disease issues thatghbsiiwoately affect particular
populations due to complex interactions with environmental conditions. Perpetuation of EHD can be
viewed as a closed Acycledo in which factors
exacerbate disease statelse purpose of this study was to investigate whether using an
undergraduate curriculum thatomotes awareness of EHD among students to develop a potential for
leadership and empower them to consider a career and community involvement that could help redt
EHD and devel opBreakteLycievel wafFalt o26807, sophom
the biology department at Spelman College examined a case study of Polychlorinated Biphenyl (PC
contamination on an AfricaAmerican community in AnnistgrAlabama, a landmark case of EHD.
Students were interviewed following the conclusion of the course regarding their attitudes and
awareness of EHD. .We predicted three qualitative outcomes from our study: 1) students would sho
increased interest in heallisparity careers, 2) students would show increased interest-imedical
environmental health disparities careers, 3) students would show increased awareness/interest in
community involvement with environmental health disparities issues. Data froimtewiews

supported some of our predictions. Implications for future use of undergraduate curriculum to

promote interest in the cycle of environmental health disparities are discussed.
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Use of Undergraduate Curriculum as a Vehicle
for Breaking the Cycle of Environmental Health
Disparities within Disadvantaged Communities

Brittany Benson, Dominique Bibbins,
DeAnna McGarity, Amirah Patterson,
Joanne Chu, PhD

Department of Biology, Spelman College

Spelman College 7 A New Curriculum
for Biology Majors (Fall 2006)

G
New Courses and Course Objectives

Bio 285/485 - Sophomore/Senior Seminar Course
Objectives:

Encourage application of Biological perspectives
broadly to the fReal Worldo 6

Encourage critical thinking/writing/reflection
Encourage broad consideration of professional
careers (beyond MD)

Committee building among faculty, teaching staff,
seniors and sophomores

Bio 285/4851 Sophomore/Senior
Seminar (Fall 2007)

150 Students examined the Anniston,
Alabama PCB contamination case study
from varying perspectives:

Popular Press reports (e.g. Anniston Star, New York
Times, Environmental Justice websites)

Invited guests directly/indirectly involved with the
Anniston case from various disciplines

Student led discussion
Student composed reflection papers
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A case for Environmental Injustice:
Anniston, PCBs and Monsanto

Anniston is a small town in Alabama that was severely contaminated
with Polychlorinated Biphenyls (PCB&) for over thirty years.

Monsanto (now Solutia) is responsible for the continuous dumping of
PCB& within the town& rivers and ground water supply for over 40
years.

This PCB contamination is said to have caused rare forms of cancer,
behavioral and learning disabilities, birth defects, and other serious
health problems within the town& population.

Population affected i mostly lower socioeconomic, predominantly
African American

Background i Anniston, AL
|

Severely contaminated with Polychlorinated Biphenyls
(PCBs) for >30 years

Monsanto responsible for dumping PCBs in town:
rivers
ground water supply

Possible Results

- forms of cancer
behavioral and learning disabilities
birth defects
and other health problems

Invited Guests
Jewell Harper, J.D Shirley Baker, LPN
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Invited Guests

Leslie Rubin, MD Stephanie Miles Richardson, DVM, PhD

Course Structure
]

Entire class read and discussed case study materials in
breakout groups (~ 15/group)

Team of 3 seniors would introduce guest i educational
and professional trajectory, bio sketch, involvement with
Anniston& case

Class would generate questions to ask guest the
following week

Guest was invited to speak briefly (10 min.)

Guest was asked questions generated by students in a
town hall format

All sessions were videotaped

Main Study Questions:
.

1. Did this course affect students perspective
on Environmental Justice issues?

2. Can courses such as this affect change in
fbreakingdthe environmental health
disparities cycle?
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The Cycle of Environmental Health
Disparities ( )

v Lhamcierstics

Fowohn

Resudertral Options
Lt O

» rownered | xan
ol Fache

More Specific Questions:
.

What was student knowledge about EHD prior to the
course?

Would students apply new knowledge to increased
interest in EHD medical career options?

Would students apply new knowledge in EHD non-
medical career options?

Would students change personal behaviors with
regard to EHD?

Can students apply knowledge to institutional
changes with regard to EHD (Spelman College,
Church, other community organizations)?

Methods
]

Develop a questionnaire that evaluates the previous questions
These questions will be asked in student peer group interviews
(sophomores and seniors grouped separately)

Extract general trends and apply to the EHD Model

Some sample interview questions:

i Prior to taking Bio 285/485, what did you know about the concept
of environmental health disparities?

Were you aware of the relationships between race, class, and
exposure to environmental toxins?

Do you think this class has impacted the cycle, and if so, where?
Have your thoughts about career choices been impacted by what
you learned in this course?

What ways can an institution like Spelman impact the cycle?
i What ways can the community help fbreak the cycle®?
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Predicted Results
G

Rosdowal Characsres.

Sy

Undergraduate curriculum as a vehicle to
Break the Cycle of Environmental Health
Disparities within disadvantaged
communities. We predict the following
impact:

We can show increased interest in the
medical careers that focuses on health
disparities such as cancer, diabetes,
hypertension, etc.

We can show awareness and interest in
careers in the non-medical fields i such
as law, public policy, and environmental
justice.

We can impact our community values
through engaging with church,
community and families activities.

Conclusions

Undergraduate curriculum is a novel approach for
increasing awareness in EHD issues 1 especially in

the liberal arts.

Biology majors can be engaged to consider EHD
issues within their own career choices

Biology majors are open to considering non-medical
careers 1 if the context of biology applied to the freal

worldois presented.

Students are open to apply knowledge of EHD to
their own worldview and behaviors

Future Directions
-]

Professionals in EHD fields should engage college
faculty (and administrators!) in conversation about
the impact curriculum have on student engagement

with health disparity issues

Professionals in EHD fields could think creativity
about engaging other science and non-science
disciplines in such novel collaborations (e.g.
chemistry, mathematics, political science, women&

studies, history, sociology)
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6. Breaking the Cycle: LowIncome & Minority Children with Asthma
Brian Basinger, JD

Mentor: Charity Scott, JD
College of Law, Georgia State University

The U.S. medical community continues to lead the nation in recognizing the pressing need for
enhancedféorts in dealing with childhood asthma. However, the legal community has yet to
embrace a comprehensive professinde response to asthma, the chronic lung disease which affects
nearly one out of every ten children in the United States. This pap@xpitire the various methods

by which lawyers and lawmakers can use their professional skills to improve the health of children
suffering from asthma, covering a range of options from state and local laws to pro bono work. It is
critical to ensure the legagbmmunity realizes that it holds many of the keys to halting the effects of
childhood asthma because, as one state asthm
with the mindset that asthma i s lliafantdeathdates voe r
climbing in several Southern states after years of decline, and the disparate ratio-td-lhitk

child asthma deaths increasing dramatically from year to year, the time for the legal community to a
is nowi particularly inthe South.

Part | of this paper will examine the nature and extent of asthma among U.S. children, noting in
particular how children from lovincome and minority backgrounds are especially likely to face

health complications from asthma. This section wilidh on the triggers which lead to asthma

attacks, such as secehdnd smoke and mold. Emphasis will be placed on the drastic physical and

educational costs suffered by children who experience asthma attacks, while also noting the fiscal

ramificationstob s pi t al s and schools. As one | awmaker
concentrate on whatodés going on in the classr
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Part Il of this paper analyzes the ways in which the health of asthmatic children suffers due to certai
social and economideterminants, such as lack of access to healt and poorly ventilated homes.
Specific focus will be placed on new guidelines by the National Institutes of Health calling for
increased efforts to control dag-day asthma symptoms and not just seagtiacks. This section also
addresses how various health policies and laws contribute to the overall problem of asthma by
examining the lack of comprehensive efforts by state lawmakers, education officials, and other
leaders to seek improvements in asthnamagement, treatment, and prevention. This section will
underscore why certain factors contributing to asthma symptoms, such as bus emissions and secon
hand smoke, are best mitigated and addressed by members of the legal community using their

policymakingpowers.

Part Il will follow by proposing various kinds of legal options for treating and preventing asthma in
low-income and minority children, ranging from pro bono efforts of individual attorneys who can
compel landlords to clean mold from apartmeéatstatewide policies on asthma management and
trigger control. This section will highlight actions that can be taken by school boards, state

|l egi sl atures, community advocates, parents,

triggers duringheir daily lives at home, at school, and in public.

Break the Cyclélonograph Pages7 of 78
A Project of Southeast PEHSU

=)

d

a n




Breaking the Cycle:

Low-Income & Minority Children with

Asthma

° by Brian Basinger

o Third-Year Law Student

o Georgia State University
College of Law

o Graduate Research
Assistant

o Center for Law, Health, &
Society

Kellen Edwin Bolden

Diagnosed with
asthma at 4-
months-old.

Loved sports.
Severe attack on
way to school bus.
Local school policy
in 2001 banned
inhalers.

Dead at 10.

What could have been
different that day?
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Potential Legal Solutions to
Asthma i Many Forms!

o Practical
Solutions/Policy
Shifts

o Statewide and Local
Laws

° Budgets/Research
Funding

o Administrative Laws
° Pro Bono Work
o Community Activism

The Legal Community has a role to
play in improving the health outcomes
of asthmatic children.

o Changes in
science.

o Disproportionate
impact on identified
populations.

° Tools of change
easily accessible.

Changes in Science:
Shift in Focus on Asthma:

o NIH guidelines of 2007 show shift in
asthma management.

o Must manage day-to-day exposure.

o Flare-ups, severe attacks not the first
sign of trouble.

o Asthma not controlled if you wake
up at night gasping for air, or avoid
exercise altogether.
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° Disproportionate Impact seen
among ldentified Populations
o Highest rates of 4
asthma among 161]
those children 14
whose families 12  ehiarenin
earn the least. % Georgia
Ga. Dept. of Human Resources 81T as grouped
61 _by family
20 income
Ny
Tnmw
. Why is it important to know
this?
° These families are
eligible for health-
focused legal aid in
many places.
o Government
programs can be
tailored/created to
address specific
communities.
° Disproportionate Impact

by Race:
Mortality Ratio

7
. -
° In 2004, for every 5 B child
one white child AN/Iortalityd
. ationwide
killed by asthma, 4 from
6.3 black children 3 hemma
also died. 5
U.S. Dept. of Health and Human
Services, The State of Childhood
Asthma, United States, 1980- 1
2005

White Black
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What does this mean to the

o .
legal community?

o Legal solutions,
such as education
and intervention
efforts, can be
tailored and

@ targeted for
communities most
in need.

° Scarce resources
allocated efficiently.

It& time for the Legal

° Community to act by using
tools of change.

o Policy Solutions:

Changing the focus.

o Day-to-day
management of
symptoms.

> Not just emergency
treatment.

o Applies to
nationwide laws to
local school board
rules.
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Policy Shift Needed for
Lawmakers and Leaders:
o Some policymakers fare still with the

mindset that asthma is a mind over
matter kind of thing.0

Carolyn Williams, Georgia Dept. of Human Resources
Asthma Program Manager. [Interview, Aug. 28, 2007].

Legislative Solutions

o Asthma \/
Management plans ‘ ’

o Bus idling laws - @

o School Locations /.

° Inhaler access -

> Nurse funding

o Ban smoking in
cars w/kids

o Chemical bans

Administrative Solutions

o State Dept. of
Education

School Boards

State Dept. of
Environmental

Protection
o EPA®& Clean School
Bus Program

(retrofitting grant)
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Pro Bono Work/Legal Aid

o Firm policy on pro ‘
bono. ' ¢ °
i ‘ATTHeLP

HEALTH LAW PARTNERSHIP

o Health Law o8

Partnership
Targets children
at/below 200%
FPL.

o Lobby for change

o Testify before
decision-makers

o QOrganize local
efforts

Budgeting/Research

o Federal and State
Budgets

° Projects have
shown success in
reducing asthma
trigger exposure.

o Research funding
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Good News!

o Extra Money in
2008

o Master Settlement
Agreement

o Additional $1 billion
infusion to states.

What legal interventions could
have made a difference?

Inhaler

Asthma action plan
Chemicals

School location
Bus idling

Nurse training
Teacher training
Smoking Bans

Legal changes can improve
health outcomes for asthmatics

Legal community must
recognize its role.

o Work with medical and

education
professionals to
develop
comprehensive
approach.

o Tools are here. ’

o We only need the will
to act.
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Interview with Lynda Goodfellow, Director, School of Health Professions, Ga@&ite University (September 28, 2007)

[ hereinafter AGoodfellow Interviewd] (permission give
I nterview with Kenneth Ray, Georgia Depét of Human Re
[hereinaftedi Ray | nterviewodo] (permission given as a source f
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Break the CycleFaculty

National Center for Chronic Disease Prevention and Health Promotion

Centers for Disease Control and Prevention
Keynote Speaker
Camara Phyllis Jones, MD, MPHPhD

Camara Phyllis Jones, MD, MPH, PhDis Research Director on Social Determinants of Health and Equity it
Division of Adult and Community Health, National Center for Chronic Disease Prevention and Health Pro
Centers for Disease Control ancefAention.

Dr. Jones is a family physician and epidemiologist whose work focuses on the impacts of racism on the health
being of the nation. As a methodologist, she has developed new methods for comparing full distributions of da
then means or proportions) in order to investigate populd@wal risk factors and propose populatienel

interventions. As a social epidemiologist, her work on "rassbciated differences in health outcomes goes be
documenting those differences w@orously investigating the structural causes of the differences. As a teach:t
allegories on "race" and racism illuminate topics that are otherwise difficult for many Americans to unders
discuss. She hopes through her work to initiate mmetconversation on racism that will eventually lead to a Natic
Campaign Against Racism.

Dr. Jones was Assistant Professor at the Harvard School of Public Health in the Department of Health ar
Behavior, the Department of Epidemiology, ati@ Division of Public Health Practice from 19942000. She is
currently Adjunct Associate Professor at both the Morehouse School of Medicine and the Rollins School o
Health (Emory University). From January through September, 1999 she was #sofxford Fellow in Public Policy
working in the Maori Health Branch of the New Zealand Ministry of Health in Wellington, New Zealand ¢
questioakeMaomHieal th Disparities: Can Treaty Sett

Dr. Jores is an inaugural member of the National Board of Public Health Examiners, and recently completed s¢
the Executive Board of the American Public Health Association, the Board of Directors of the American Col
Epidemiology, and the Board of Diect or s of the Nati onal Bl ack Women
recipient of the David Satcher Award by the Association of State and Territorial Directors of Health Promoti
Public Health Education in May 2003.

Institute on the Study of Disadvantage and Disability
Break the CycleCo-Director and Editorin-Chief
Leslie Rubin, MD

Leslie Rubin MD, President and Founder of the Institute for the Study of Disadvantage and Disabilijting Schc
Department of Pediatricst aMorehouse School of Medicine in Atlanta, Georgia, Medical Director ednT Cent
Chattanoog, Tennessee; Medical Director of Adult Down Syndrome Program andlir€ctor of the Southea:
Environmental Health Unit atrBory University Department of Pediatricatlanta, Georgia.

Dr. Rubin is originally from South Africa where he trained in Pediatrics and came to the USA to specic
Neonatology and then in Developmental Pediatrics. He was initially at the Hospitals of the Case \Reskerve
University in Cleveland Ohio from 197698 0 and t hen he moved to The Chi
Medical School from 1980994.

In July 1994 he moved to Atlanta, Georgia as Director of Developmental Pediatrics at Emorgitynaret as Medica
Director of the Marcus Institute. Since 1998 he has been involved with the Southeast Pediatric Environment:
Specialty Unit at Emory University, where he has integrated his understanding of Developmental Disabilities anc
this to populations of children who had been exposed to adverse environmental circumstances particularly in t
Anniston Alabama, where he helped form the Vision 2020, a citizens action group focused on promoting optim
and development fahe children of Anniston.
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In May 2004, he cdounded the Institute for the Study of Disadvantage and Disability, which is dedicated to imp
awareness and understanding of the relationship between social and economic disadvantage and disabidtes. i
The mission is accomplished by supporting and coordinating research includilyetile the Cycleproject which
focuses on advanced University students addressing children living in situations of social and economic disadvi
September 24 he left Emory University and Marcus Institute and joined the Morehouse School of Medicine.
currently on a number of local, regional, national and international committees and projects that address the
children and adults with DevelopmehEzisabilities.

Relevant & Recent Publications:

| Leslie Rubin, Allen C. CrockeDelivery of Medical Care for Children and Adults with Developmental Disabilitis.
Edition. Paul Brookes, 2006

Howard Frumkin, Robert Geller, | Leslie Rubin with JanicedMn: Safe and Healthy School Environmer@xford
University Press, 2006

Environmental Protection Agency, Region IV
Faculty
Beverly Banister

Beverly Houston Banisteris Director of the Air, Pesticides and Toxics Management Division at the Envirorimenta
Protection Agency (EPA) Region 4 office in Atlanta, Georgia. She is responsible for planning, coordinating, an
implementing all Regional EPA Air, Pesticides, and Toxics programs. Ms. Banister has also provided management
leadership to both the Wiasand Water Management Divisions. She has been with EPA for more than 22 years and ha
extensive experience in many EPA programs and offices including EPA HeadquitteiBanister has been recognized
with many awards for her knowledge, skills, anddrship abilities which produced environmental results. She was the
recipient of the Federal Executive Board EPA All Star Award, the Donald J. Guinyard Pioneer Achievement Award an
the prestigious Lee M. Thomas Excellence in Management Award. In adddithese career achievements and honors,

Ms. Banister has provided leadership to numerous organizations within and outside EPA. Ms. Banister has a spec¢

interest in providing opportunities for disadvantaged children. She is a graduate of Aubugrsitinivith a degree in
Chemical Engineering.

Emory University, Department of Pediatrics

Faculty
Robert J. Geller, MD

Robert J. Geller, MD assumed the role of PEHSU Director in August 200% is a pediatrician and medical
toxicologist. He is Professof Pediatrics at Emory University School of Medicine, and has served as Medical Director of
the Georgia Poison Center for 19 yeakse currently is a member of the Board of American Association of Poison
Control Centers. He received his undergraduateraedicaldegrees from Boston University and his pediatrics training at
Medical College of Virginia, and clinical toxicology training at the University of Virginia.

Emory University, Rollins School of Public Health

Faculty
Michele Marcus, PhD

Michele Marcus, PhDi s Pr of essor of Epidemiology and Environmen
Rollins School of Public Health. She has over 20 years experience as a reproductive and environmental epidemiolog
At Mount Sinai School of Medice she was Director of the Environmental Epidemiology Core of the NIEHS
Environmental Health Sciences Center. As a Turner Foundation Fellow at the CDC she coordinated the work of t
Endocrine Disrupters Leadership Pang8he has published extensivelytinis field and has cauthored two book chapters
reviewing the effects of environmental and occupational exposures on reproductive fuReiomork includes studies of
prematurity, low birth weight, congenital malformations, child growth and pubestedldpment, adolescent pregnancy,
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miscarriages, menstrual function, infertility and menopa&ee has served on federal expert panels reviewing the health
effects of exposure to electromagnetic fields, bisphenol A, phthalates, gene/environment inteeactigervice in the
Persian Gulf War as well as an ATSDR/CDC panel which recommended biological markers of adverse reproducti
outcome to be used in communities exposed to putative reproductive t@tieswas recently named to the National

Academy ofSciences Institute of Medicine Committee to update the evaluation of health effects of dioxin exposure

among Vietnam VeteranBr. Marcus has also conducted research on genetic contributions to reproductive health an
health effects of exposures to polylig@aromatic hydrocarbons, pesticides, air pollution, solvents and lead.

Faculty
Mildred Maisonet, PhD

Mildred Maisonet, PhD initiated her career as an environmental epidemiologist with the Agency for Toxic Subtances and
Disease Registry in Atlanta, GAvhere she received an Employee of the Year award for her work on a study on risk
factors for elevated blood lead levels in children. Mildred obtained a PhD in epidemiology from the Johns Hopkin
University Bloomberg School of Public Health. After finistp her PhD she took a job with the Pan American Health
Organization, Regional Office of the Americas for the World Health Organization, as Regional Advisor for Sustainabl
Development and Environmental Health. Her role was to develop programs orieméedstduilding the capacities of
Latin American and Caribbean countries in the identification and study of the effects of environmental risk factors o
human health. She is currently in Atlanta, Georgia where she is collaborating with the CDC in tlo¢ acbrekearch on

the effects of endocrine disrupting chemicals on pubertal development. She was recently appointed Adjunct Assist
Professor of epidemiology at Emory Universityds Rol |l
risk factors for pubertal development in minority populations.

Student

Amparo GonzalezFeliciang BS
Amparo GonzalezFeliciano received her BS, Magna Cum Laude in a Industrial Biotechnology at the University of
Puerto Rico at Mayagiiez, Class 200%erinterest is to apply the knowledge gained through her undergraduate studies to
population level research with special interest in minority populations. She has been a Research Assistant at the Rol
School of Public Health under Dr. Bostick and curnenthder Dr. Marcus and has interned at Thousand Oaks, California
and lowa State University. Ms. Gonzaleegliciano will receiver her Master of Public Health in Epidemiology with the
Rollins School of Public Health Class of 2009 and plans to collaborastuities of determinants of early pubertal
development in girls.

Duke University, Childrends Envir

Faculty
Pamela Maxson, PhD

Pamela Maxson, PhDis a Research Associate at CEHI where she is #sed&tch Director for the Southern Center on
Environmentally Driven Disparities in Birth Outcomes (SCEDDBO) and the research coordinator for CEHI's Clinical
Obstetrics study. She received her B.S from the University of Hawaii and her M.S. and Ph.D. inawel@apment and
Biobehavioral Health from Pennsylvania State Universityer research interests lie in the interface of psychological,
social, host, and environmental contributors to heaBpecific interests include maternal and child health disearit
including the societal, familial, and individual influences on outcomes. She has been teaching at Duke since 1995 focus
on child, adolescent, and lifespan development.

Student

Kelly Henderson
Kelly Henderson is a junior at Duke University studyingsychology andenvironmental science. Kelly is apart of the
Human Development CertificatBrogram where she is pursuing her interest in the interaction of development and
environmental science. Kelly just returned from studying abroad in Buenos Aires)tiAegand she is member of the
Duke Women's Club Soccer Team. She will graduate in May of 2009.
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