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We hold these truths to be self-

evident, that all men are created 

equal ….

Declaration of Independence 1776
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I have a dream that one day … little black 
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)

Healthy People 2010 Goals

 Increase quality and years of healthy life

 Eliminate health disparities
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Racial & Ethnic Disparities
Infant Mortality, 2005
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Racial & Ethnic Disparities
Very Low Birth Weight <1500g
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Racial & Ethnic Disparities
Very Preterm Births < 32 Weeks 
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Racial & Ethnic Disparities
Infant Mortality
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Why?

Genetics?
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Birth weight distribution of African-born blacks is more 
closely related to US-born whites than to US-born blacks

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?
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Maternal Smoking?

African American White
NCHS 2002
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Prenatal Care?

Prenatal Care?
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Prenatal Care?

African Americans First

Trimester Prenatal Care

White Americans First

Trimester Prenatal Care

Infant Deaths Per 1,000 Live Births
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Prenatal Care?
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SES?

Racial & Ethnic Disparities
Infant Mortality & Education

Infant Mortality 12 or More Years of School
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SES?

African Americans 16+ years

of schooling

White Americans <9 years of

schooling

Infant Deaths Per 1,000 Live Births
NCHS 2002

10.2

6.8

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

Infection?
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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

 Shiono et al AJPH 1997

 Controlled for 46 risk factors (demographic 
characteristics, medical risks, level of living, 
psychological, social, exposures, “newly defined”)

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

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

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

Life-Course Perspective

 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

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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Barker Hypothesis
Birth Weight and Hypertension
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Barker Hypothesis
Birth Weight and Insulin Resistance Syndrome
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Maternal Stress & Fetal Programming

Maternal Stress & Fetal Programming 
Does Stress Cross the Placenta?
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Prenatal Stress & 
Programming of the Brain

 Prenatal stress (animal model)

 Hippocampus

 Site of learning & memory formation

 Stress down-regulates glucocorticoid receptors

 Loss of negative feedback; overactive HPA axis

 Amygdala

 Site of anxiety and fear

 Stress up-regulates glucocorticoid receptors

 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

Gibbs WW. The Unseen Genome: Beyond 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 in the New Scientist 2004
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Prenatal Programming of 
Childhood Obesity

Epidemic of Childhood Overweight & Obesity
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Prenatal Programming of
Childhood Overweight & Obesity
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Cumulative Pathways

Stress

Photo: http://www.lam.mus.ca.us/cats/encyclo/smilodon/
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Allostasis: 
Maintain Stability through Change

McEwen BS. Protective and damaging effects of stress mediators. N Eng J Med. 1998;338:171-9.

Allostastic Load

McEwen BS. Protective and damaging effects of stress mediators. N Eng J Med. 1998;338:171-9.
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Allostasis

Chikanza IC, Grossman AB. Reciprocal interactions between the neuroendocrine and immune systems 
during inflammation. Rheum Dis Clin N Am 2000;4:693-711

Stressed vs. Stressed Out

 Stressed

 Increased cardiac output

 Increased available 
glucose

 Enhanced immune 
functions

 Growth of neurons in 
hippocampus & 
prefrontal cortex

 Stressed Out

 Hypertension & 
cardiovascular diseases

 Glucose intolerance & 
insulin resistance

 Infection & inflammation

 Atrophy & death of 
neurons in hippocampus 
& prefrontal cortex 
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Allostatic Load

McEwen BS, Lasley EN. The end of stress: As we know it. Washington DC: John Henry Press. 2002

Rethinking Preterm Birth
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Sequelae of Preterm Birth

Term Births

Preterm Birth

75%
Perinatal 

Mortality

Neurologic

Disabilities

50%

12%

Rethinking Preterm Birth Prevention

Vulnerability to preterm delivery may be traced to 
not only exposure to stress & infection during 
pregnancy, but host response to stress & infection 
(e.g. stress reactivity & inflammatory 
dysregulation) patterned over the life course 
(early programming & cumulative allostatic load)
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Preterm Birth &
Maternal Ischemic Heart Disease

Kaplan-Meier plots of cumulative probability of survival without admission or death 
from ischemic heart disease after first pregnancy in relation to preterm birth

Smith et al Lancet 2001;357:2002-06

Late Preterm 
Birth
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Late Preterm Birth

 Late PTB rate is rising in the U.S.
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Preterm births by gestational age
US, 1996-2006

Source: National Center for Health Statistics 

Prepared by March of Dimes, Periantal Data Center, 2009

Percent of live births
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Late 

Preterm

Late Preterm Birth

 Late PTB is associated with adverse 
outcomes
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Late PTB Infants Are At Greater Risk for 
Infant Death
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Late PTB Infants Are At Greater Risk For 
Cerebral Palsy & Mental Retardation

Petrini JR, Dias T, McCormick MC, Massolo ML, Green NS, Escobar GJ.  Increased risk 
of adverse neurological development for late preterm infants.  Journal of Pediatrics 2008. 
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Late PTB Infants Are At Greater Risk For 
Neurodevelopmental Problems

 Compared to term infants, late preterm infants:
 Are twice as likely to die of SIDS

 Have an 80% increased risk of ADHD

 Have a 20% risk of clinically significant behavior problems 
at 8 yrs of age

 Are more likely to be diagnosed with Developmental Delay 
in the first 3 years

 Are more likely to be referred for special needs in pre-
school

 Are more likely to have problems with school readiness

Fuchs K, Wapner R. Clin Perinatol  33: 793-801, 2006.

Adams- Chapman I. Clin Perinatol  33: 947-964, 2006.

AJOG 199 (4), 365, Oct 2008.
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Late Preterm Birth

 Some late PTBs are iatrogenic

Between 1992 & 2002
Late PTB by Induction has doubled

Late PTB by Cesarean has increased by 1/3

Late Preterm
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Durham L, et al.  MCN May/June 2008

―It is imperative that nurses are an integral 
part of the team that determines the best 

practice for elective inductions within 
hospitals.‖
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Clark SL, et al. AJOG, 2008;199:105.e1-
105.e7.
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www.prematurityprevention.org
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Prevention of Late Preterm Birth:
Too Much Too Early?

 Late PTB rate is rising in the U.S.

 Late PTB is associated with adverse 
outcomes

 Some late PTBs are iatrogenic

Racism
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MATERNAL LIFETIME EXPOSURE TO INTERPERSONAL RACISM IN 3 
OR MORE DOMAINS AND INFANT BIRTH WEIGHT

(Collins et al, AJPH, 2004)
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Closing the Black-White Gap in Birth Outcomes:
A 12-Point Plan

1. Provide interconception care to women with prior adverse pregnancy outcomes
2. Increase access to preconception care for African American women
3. Improve the quality of prenatal care
4. Expand healthcare access over the life course
5. Strengthen father involvement in African American families
6. Enhance service coordination and systems integration
7. Create reproductive social capital in African American communities
8. Invest in community building and urban renewal
9. Close the education gap
10. Reduce poverty among Black families
11. Support working mothers and families
12. Undo racism

Lu MC, Kotelchuck M, Hogan V, Jones L, Jones C, Halfon N. Closing the Black-White gap in birth outcomes: 
A life-course approach. Ethnicity and Disease Forthcoming in 2009.

All this will not be finished in the first 100 
days. Nor will it be finished in the first 
1,000 days, nor in the life of this 
Administration, nor even perhaps in our 
lifetime on this planet. But let us begin. 

John F Kennedy (1961)
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We hold these truths to be 
self-evident, that all men 
are created equal ….

Declaration of Independence 1776



44

I have a dream that my four little children 
will one day live in a nation where they 
will not be judged by the color of their 
skin, but by the content of their character

Martin Luther King, Jr (1963)
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Let America be America again. 

Let it be the dream it used to be….

O, let America be America again–

The land that never has been yet–

And yet must be—

the land where every man is free.

Langston Hughes


