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Stress effects and health

disparities appear early in life
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High levels of maternal gluccocortcoids,
transported from the maternal
compartment to the fetal compartment
via the placenta, are believed to be the
primary mechanism by which prenatal
stress affects the offspring by altering
the fetal stress architecture




Pregnant
Black
American
women
living In
poverty

» Higher exposure to chronic stress (Evans,
2003)

* Higher rates of adverse birth outcomes
(Giscombe & Lobel, 2005)

« Higher risk of poor nutrition (Fowles &
Gabrielson, 2005)

» Offspring are more likely to evidence
deficits in attention, behavior and emotion
regulation



» Folic acid supplementation during
pregnancy reduces risk of neural tube
defects (Locksmith & Duff, 1998)

N UtrlthnaI « Phenylalanine-restricted diet prevents
. mental retardation in individuals with
Interventions phenylketonuria (PKU) (National Institutes

of Health Consensus Development Panel,

and brain 2001)
functioning

* [ron supplementation improves cognitive
and behavioral functioning prospectively
among iron deficient children and
adolescents (Lozoff, 2007)



 The accumulation of fatty acids in cell
membranes Is almost entirely
dependent on the amount of fatty acids
In the diet.

Omega-3  Fatty acids affect receptor function,
neurotransmitter uptake, and signal

PUFAs and transmission

the brain

 The most prominent omega-3 PUFA In
the brain is DHA

e Fish oll is the primary source of
DHA
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Prevention of mental disorders in children

High levels of maternal stress exposure prenatally

Suboptimal modulation of maternal stress response

Pregnancy health

Alterations in fetal stress architecture

¥

Suboptimal modulation of infant stress response



Impact of
omega-3
supplementation
during pregnancy
on maternal
stress and infant
outcome

R21 HD 058269

e 66 women recruited at 16-21 weeks gestation
e African American and Medicaid recipient
e <2 servings of sea fish per week

e Randomly assigned to 450 mg DHA or placebo
ina 2:1 ratio

e Exclusion criteria: steroid use, gestational
diabetes, pre-eclampsia, BMI > 40
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Association Between Fatty Acid
plementation and Prenatal Stress in

African Americans

A Randomized Controlled Trial
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Fig. 2. Effect of omega-3 supplementation on perceived
stress score, controlling for negative life events and
depression scores.

Keenan. Effects of DHA Supplementation on Prenatal Stress. Obstet
Gynecol 2014.
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Fig. 3. Cortisol levels before and after the Trier Social Stress
Test (TSST) at 30 weeks of gestation (F [1.78, 83.85] 6.24,
P=.004; Cohen’s d=0.76); error bars indicate standard
error at each time point within each group.

Keenan. Effects of DHA Supplementation on Prenatal Stress. Obstet
Gynecol 2014.
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Fig. 4. Cortisol levels 20 minutes after arrival to the labo-
ratory at baseline, at 24 weeks of gestation, and at 30 weeks
of gestation (F [1.74, 74.63], P=.041; Cohen’s d=0.56);
error bars indicate standard error at each time point within
each group.

Keenan. Effects of DHA Supplementation on Prenatal Stress. Obstet
Gynecol 2014.
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Fig. 2. F(1.40)=6.09, p=0.018, cohen's d=0.77, controlling for gestational age; n ‘Ummwdmmsn D«w"mmqf&'rhwwmﬂrhmm"fmﬂm University of Chicago, 5841 South Maryland Avenue, Chicago IL. 60637, USA
for placebo = 13; n for active = 30; error bars represent standard error for the mean off Institute and Clinic, 3811 O'Hara Street, Pittsburgh, PA, 15213, USA
within each group.
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Fig. 4. F(1, 32)=5.36, p=0.027, cohen’s d = 0.82, Controlling for time of collection
and pre-stressor cortisol levels; error bars represent standard error for the mean
within each group at each time point,

Fig. 3. Odds ratio =599 (95% CI=1.25-28.75), p=0.025, controlling for birth weight
and gestational age; n for placebo = 13; n for active = 30.



Test

e Test differential effects of stress exposure

Specify

e Specify systems that are impacted

Characterize

Loal: Reduce

PE ' ata HE a H:h e Characterize patterns of response associated with

suboptimal health

Dipartes

e Deploy preventive interventions to modify patterns of
response

e Explore for whom and in which context
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