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We hold these truths to be self
evident, that all men are created
equal e

Declaration of Independence 1776
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I have a dream that on
boys and black girls will be able to join
hands with little white boys and white
girls-and walk together as sisters-and
brothers.

Martin Luther King, Jr (1963)
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Healthy People 2010 Goals

A Increase quality and years of healthy life
A Eliminate health disparities




Racial & Ethnic Disparities
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Racial & Ethnic Disparities
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Racial & Ethnic Disparities
Very Preterm Births < 32 Weeks

African American White NCHS 2008

Infant Mortality for African Americans and Whites,

NCHS




Racial & Ethnic Disparities
Infant Mortality
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Racial & Ethnic Disparities
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Genetics?




Birth weight distribution of African -born blacks is more

closely related to US -born whites than to US -born blacks
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David RJ, Collins JW. Differing birth weight among infants of U.S. -born blacks, African  -born
blacks, and U.S. -born whites. N Engl J Med. 1997 Oct 23;337(17):1209 -14.

Behavior?




Maternal Smoking?

Percént of Women Who Reported Smoking During pregnancy
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Maternal Smoking?

nfant Deaths Per 1,000 Live Births
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Prenatal Care?

Prenatal Care?

100-Rercent of Live Births with First Trimester Prenatat Care
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Prenatal Care?

African Americans First White Americans First
Trimester Prenatal Care Trimester Prenatal Care

Prenatal Care?

African Americans First White Americans Prenatal
Trimester Prenatal Care Care After 1st Trimester or
None
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Racial & Ethnic Disparities
Infant Mortality & Education
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SES?

Q

nt Deaths Per 1,000 Live Births
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of schooling

schooling

D02

Stress?
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Racial and Ethnic Disparities
Stress & Preterm Birth
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Racial & Ethnic Disparities
Stress and CRH in Pregnancy
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Stressful Life Events & Preterm Birth

American Journal of Obstetries and Gynecology (2004) 191, 691-9
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KEY WORDS Objective: The purpose of this study was to examine racialethnic disparities in stressful life events

Preterm birth befoce and during pecpnaney aud Lo ases the relationslip between tzesafl e events and 1
isparity i preterm birth

Steessful life event Study desigrs Using data from the Pregaancy Risk Assssmant Monitoring Systems, we condueted

a retrospective cohort analysis of a sample of 33,542 women from 19 states who were delivered of
alive-bom infant in 2000, Princi pal som ponent analysis was used Lo group
inlo 4 stress construets: emotional, financial, partner-related, and traumatic. Racial-ethnic dispar
ities in stressful life events were assessed wilh Lhe use of bivariate and multivariate regression anal
ses. The contribution of e events Lo racial-ethnic disparities in preterm birth was
evaluated with the use of stepwi ion
Results: Black women and ‘\menmn Indian/Alaska Native women reported the highest number

2 months before delivery. Compared with non-Hispanic white
mare likely to report emotional stressors, 35% more likely to
report Tiancial stressors, 163% ore licely t0 report parter relaled stressors, and &% more
likely o seport imumatic ressoc. The addion of sces constucts Lo be tepise segresion
model minimally affected the association betwesn race-ethnicily and preierm birth, and none
of the stress constructs were significantly associated with preterm birth. There were no significant
interaction effests between race-ethnicity and stress on preterm birth, except for a modest effect
between black race and (raumatic stressors.

3 stressiul life events

model and interastion terms.

ificant racial-ethnic disparities in the experience of stressful lfé events
ancy. Stressful life events do noL appear (o contribute significantly 10 a-
cial-ethnic dispariies in preterm birth

© 2004 Elsevier Inc. All rights reserved.

Infection?




Infections?

(Goldenberg RL et. al. NEJM 342: 1500, 2000)

Multiple
Risk

Factors?
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Racial and Ethnic Disparities

Multiple Determinants of Birth Outcomes

A Shiono et al AJPH 1997

A Controlled for 46 risk factors (demographic
characteristics, medical risks, level of living,

psychol ogical, social, exposures

A 236 g mean birthweight difference between African
Americans & whites remained

A Maternal age, smoking, BMI, housing & locus of control
only significant covariates

A 46 risk factors explained less than 10% of variation in
birthweight

Life - Course Perspective

A A way of looking at life not as disconnected
stages, but as an integrated continuum
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Racial and Ethnic Disparities in Birth Outcomes:
A Life Course Perspective

Reproductive Potential
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Lu MC, Halfon N. Racial and ethnic disparities in birth outcomes: a life -course perspective.
Matern Child Health J. 2003;7:13 -30.

Early Programming
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Barker Hypothesis

Birth Weight and Coronary Heart Disease
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of cardiovascular disease in a cohort of women followed up since 1976. Br Med Jr 1997;315:396 -400.
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Barker Hypothesis

Birth Weight and Hypertension
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Law CM, de Swiet M, Osmond C, Fayers PM, Barker DJP, Cruddas AM, et al. Initiation of hypertension in
utero and its amplification throughout life. Br Med J 1993;306:24 -27.

Barker Hypothesis

Birth Weight and Insulin Resistance Syndrome
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hypertension and hyperlipidaemia (Syndrome X): Relation to reduced fetal growth. Diabetologia 1993;36:62 -67.
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Maternal Stress & Fetal Programming
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Maternal Stress & Fetal Programming
Does Stress Cross the Placenta?
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Prenatal Stress &
Programming of the Brain

|
A Prenatal stress (animal model)
A Hippocampus
A Site of learning & memory formation
A Stress down -regulates glucocorticoid receptors
A Loss of negative feedback; overactive HPA axis

b=

Amygdala
A Site of anxiety and fear
A Stress up -regulates glucocorticoid receptors

A Accentuated positive feedback; overactive HPA
axis

Welberg LAM, Seckl JR. Prenatal stress, glucocorticoids and the programming of the brain.

J Neuroendocrinol 2001;13:113 -28.

Prenatal Programming of the
Hypothalamic - Pituitary - Adrenal Axis

Welberg LAM, Seckl JR. Prenatal stress, glucocorticoids and the programming of the brain.

J Neuroendocrinol 2001;13:113 -28.
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Epigenetics

VOLUME CONTROLS FOR GENES

THE DNA SEQUENCE is not the only code stored in the chromo- the DNA or to the histone proteins that control its shape within
=omes. So-called epigenetic phenamena of several kinds can the chromoszomes. Among their many functions. the epigenetic
actlike volume knobs to amplify or mute the effect of genes. volume controls muffle parasitic genetic elements, called
Epigonetic information is encoded as chemical attachments to transposons, that riddle the genome

Chromatin fiber

Repressor Exposed DNA

proteins . 4 being wranscribed
= o RNA

=

helix loops around spaols of eight
histone proteins to form a rosary-
like chain of nucleosomes

Chemical changes to a chromosome can
same parts of it to condense into a
tight, inaccessible mass or can recruit
repressor proteine. In both cases, the genes on
that part of the ONA termpararily stop working chemical tags
axtached o the talls of
the hiztone protein

Acetyl-removing
enzyme
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Genes can also be suppressed by methyl tags that Anintric tone code —written in chemical tags stuck
atick diractly to the DNA, usually at places where a C 1o the h 5 talls (0bove ) —governs gena axprossion
base is followad by & G. Whether DNA methylation trns a5 well. Acetyl tags usually amplify nearby genes, whereas
pendently or anly in combination with acetyl-removing enzumes mute them. But the rest of the
code remains ta be deciphered
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Gibhs WA The Unseen Genome-RBevond DNA—Scientific American 2003 ‘

Epigenetics

Same Genome, Different Epigenome
|

R.A. Waterland, R.A. Jirtle, "Transposable elements: targets for early nutritional effects on
epigenetic gene regulation,” Mol Cell Biol , 23:5293 -300, 2003. Reprinted int  he New Scientist 2004
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