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OVERVIEW
I. DOHaD & adaptation  
II. DOHaD & maternal mental health
III. Mechanisms of transmission  
IV. Inter-Generational & health disparities lenses: An In-Utero 

frame is too narrow
V. Pandemic Effects? 
VI. Implications for the perinatal care ecosystem
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I. DOHaD

Developmental 
Origins of 
Health and 
Disease

Aka, Prenatal 
Programming

I. DOHaD
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• Most women and children are 
unaffected (fathers/partner have 
influence too)

• These maternal experience factors are 
a few of thousands of points of 
variability and not randomly 
distributed (look to society for change)

• The level of exposure is typically high*

• Effects are modifiable throughout 
development

8
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Proceedings of the Royal Society 
(1995)
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• Evolutionary perspective (Glover, 2011, Pike, 2005)

• Prenatal exposures ‘forecast’ the postnatal environment

• Fetus responds with adaptations

Improve fitness to a later stage in development 

• Health outcomes may result, in part, from the match between 

the prenatal and postnatal environments 

Prenatal Programming
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Maternal Prenatal Experience &
Adaptations in Development
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Maternal Prenatal Experience &
Adaptations in Development
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Maternal Prenatal Experience &
Adaptations in Development
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Mediated “communicated” to fetus via cortisol? 
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When the brain is developing… 
15

Sestan & State, 2018
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Dutch Famine Increases Risk for Schizophrenia Spectrum 
Disorders in Men 

Hoek, H.W., Brown, A.S., & Susser, E. (1998) Social Psychiatry & Psychiatric Epidemiology 

16
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Depression, anxiety
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II. DOHaD & Maternal Mental Health
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Rates of 
ADHD, 
Anxiety
N=7,944

Maternal Anxiety & a 2-Fold Increase 
in Child Mental Health Disorder
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Prenatal Stress Prenatal Stress ≥85th

(n=108)
Prenatal Depression Prenatal 

Depression ≥10 (n=50)

Executive functions ns ns ns - Cognitive flexibility deficits
- Inhibitory control/sustained 
attention deficits in males†

Motor skills ns ns - Strength deficits - Strength deficits in males†

Psychiatric 
problems 

- Attention problems
- Oppositional defiant†
- Conduct problems 
- Depression 

- Attention problems
- Oppositional defiant 
- Conduct problems 
- Depression 

- Attention problems
- Depression

- Attention problems
- Oppositional defiant 

Notes: Models adjusted with covariates maternal age, pre-gravid body mass index, education background, income adjusted for household family size, prenatal social support, maternal 
stress and depressive symptoms at time of child neurobehavioral assessment, fetal exposure to secondhand smoke, biological sex, 
maternal self-reported race/ethnicity, mode of delivery, and gestational age at birth. 

†Remained significant after multiple comparison correction  

Maternal Depression and Stress Are Associated with
Children’s Neurodevelopmental Outcomes
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23 Maternal Depression and Stress Are Associated with
Children’s Neurodevelopmental Outcomes: 

Sexually Dimorphic Findings

Note: Maternal prenatal depressive symptoms measured on EPDS.
**p<0.01, *p<0.05
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Maternal Prenatal 
Distress

Prenatal distress predicts 
Postnatal environment Child Risk for 

Psychopathology
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How to ask the fetus questions…

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi8477A6ZHhAhUOqlkKHbe9CR8QjRx6BAgBEAU&url=http://mybrownbaby.com/2014/02/obamacare-for-pregnant-black-moms/&psig=AOvVaw1d9q1LKxkjiiceEYwnySmF&ust=1553209185471614
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“the patient was told that she was 
breathing a gas which contained only 
half the amount of oxygen necessary to 
support fetal life, but that her normal 
body mechanisms would probably 
compensate for this altered 
environmental condition” (Copher & 
Huber, 1967)

In one study from 1967…
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3rd trimester fetus 

Fetus registers mother’s 
acute emotional 
experience

Implication: fetus may 
be shaped over 
gestation based on 
exposure to chronic 
maternal affect 
dysregulation 

Maternal heart rate

Fetal heart rate
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Blood pressure

Toitu fetal monitor 

Maternal
ECG
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• Elicit maternal stress in the laboratory 

• Observe transmission to the fetus via fetus registering 

experience and showing a change in fetal heart rate 

• Stressor 

• Stroop color word matching task

• NADA 

IRB Sanctioned Approach to Eliciting Stress in the Lab
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No baseline differences 
fetal heart rate

No differences in 
maternal responses to 
lab stressor

As if a door suddenly
opens…

3rd trimester fetuses 
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fMRI Results: Newborns Exposed to Untreated Maternal Depression versus No 
Depression Have Less Connectivity between the Prefrontal Cortex and the 

Amygdala – a More Reactive Brain

33
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Fetal Heart Rate Reactivity is Associated with Infants’ 
Brain Connectivity
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Fetal Heart Rate Reactivity is 
Associated with Infant Behavior
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Elizabeth Werner 
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AJP, August ‘21 
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• Prenatal maternal distress associated with greater reactivity to 
environment

• Evolutionary perspective
• Prenatal distress exposure ‘forecasts’ an adverse (dangerous) 

environment
• Heightened reactivity 
• Adaptive: prepared for (challenging) postnatal environment to 

come  
• Consequences for the child:

Match or mismatch with environment
ADHD, anxiety 

Maternal Mental Health & Prenatal Programming
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III. Mechanisms
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Major effector of stress response system

Prenatal cortisol exposure influences development

• Hyperactivity in the amygdala 

• Neuronal migration, neurotransmitter activity, synaptic plasticity

• Alters set point of stress hormone regulation

• Heightened anxiety behaviors in the offspring (Seckl & Holmes, 

2007)

Cortisol/HPA Axis
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Sandman et al.(2011) International journal of peptides & 
ObGYNKey 

• Placenta 
enzyme 
11BHSD2 
inactivates 
cortisol to 
cortisone

Cortisol during Pregnancy
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Glover, V. et al., 2009, Psychoneuroendocrinology

low anxiety r = .05

high anxiety  r = .59

Maternal Anxiety Moderates the Association between 
Maternal Plasma & Amniotic Fluid Cortisol
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Frances Champagne & Ben Tycko
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N=61

Maternal Prenatal Stress is Associated with Greater 
Placenta HSD11B2 Gene Methylation
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Fetal coupling:
CNS 
development,
Integration of 
ANS + 
somatic 
systems; 
associated 
with more 
rapid 
brainstem 
auditory
evoked 
responses at 
birth 

Greater HSD11B2 Gene Methylation 
is Associated with Less Fetal Coupling
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IV. Inter-Generational & Health Disparities Lenses: An 
In-Utero Frame is Too Narrow



50©  2019 New York State Office of Mental Health

Buss et al. (2017)

Inter-Generational Transmission of Risk 
– Gestational Biology Transmission
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Vanessa Babineau, Zach Stowe, Jeff Newport 
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• Diagnosed Bipolar Disorder, ages 18-45

2% prevalence rate 

• Psychiatric care; psychopharm and support

• Mood depression, anxiety, mania clinician and patient ratings 

x3 pregnancy

Methods
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Medications
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Responders & Non-Responders By Mood 
(no differences on medications)
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Responders & Non-Responders 
Well-Resourced Sample
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d=0.55 
(p=0.06)

OR=6.2 
(p<0.01)

Depressed
Black: Non Depressed

Red: Depressed, Non 
Responder
Black: Euthymic, Responder 

Fetuses of Non-Responder Women are Born Earlier
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CTQ total score range 5-125, each question rated 1-5.

Responders & Non-Responders Differ by Maternal 
Childhood Maltreatment



58©  2019 New York State Office of Mental Health

Maternal Childhood Maltreatment Affects Next 
Generation via Maternal Depression (non responders)
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DietBP

Ag e B M
I

C
o

rt Ac
tiv Mental health Soc sup

▪ 67% healthy  

▪ 17% 
psychologically 
stressed  

▪ 16% physically 
stressed  

LPA: Three Different Stress Groups 
in a Sample of Healthy Pregnant Women
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• Compared to the healthy group:
• psychologically stressed group had

• Higher % Latinas 
• Lower education   
• Lower income
• Higher % health insurance covered by Medicaid
• Greater use of WIC
• Higher % of prior pregnancies and adverse outcomes

• Psychologically and physically stressed groups had
• Higher rates of childhood trauma (abuse & neglect)

Health Disparities: Social Demographics 
& Childhood Maltreatment
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Baby Outcomes Prematurity 
(<= to 37 weeks) by Stress Groups
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• Earlier birth in stress groups with higher rates of maternal 
childhood trauma 

• Pregnancy outcomes responsive to environmental cues related 
to woman’s life and childhood 

• Evolutionary perspective, less time in a non-optimal 
environment

• Yet earlier birth is a significant risk factor for ADHD and other 
neurodevelopmental problems  

Maternal Childhood Maltreatment 
& Prenatal Programming
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• Maternal childhood trauma

• Maternal untreated depression, anxiety 

• Race/ethnicity
Including systemic racism in medical care

Many Factors Shape Maternal Mental 
Health and a Child’s Life before Birth
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V. Possible Pandemic Effects 
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Birth during the COVID-19 Pandemic, but Not 
Maternal SARS-CoV-2 Infection in Pregnancy, is 

Associated with Lower Neurodevelopmental 
Scores at 6-Months
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www.ps.columbia.edu/COMBO
@COMBOstudy
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*Maternal report

No Effect of SARS-CoV2, Effects of Perinatal Period 
during the Pandemic 
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Pandemic Effects during 1st Trimester? 
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When the brain is developing… 
72

Sestan & State, 2018
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• Maternal report versus observer based assessment 
• Stress during pregnancy?
• Aspects of postnatal environment?
• Likely can be modified 

Pandemic Effects
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VI. Implications for Prenatal Care Ecosystem
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Social Support 
76

VIP Analysis 

Target social support in 
day to day interactions 

and interventions
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Transforming Perinatal Care Ecosystem

• Planning for daily life
• Doula
• Family support (or no?)
• Sleep
• Physical activity 
• Time to decompress 

• Managing expectations
• Loss
• Identity shifts
• Marital relationship decline 
• Expecting the unexpected
• Time not one’s own

• Intentional reflection on 
parent want to be

• How parented affects how you 
parent

• Co-located mental health 
care

• Accessible, affordable 
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• A life course perspective is essential for researching and 
treating maternal mental health conditions 

• A woman’s mental health during pregnancy and the postpartum 
period reflect the life she is living and has lived and the social-
economic context of her life 

• When we treat women’s mental health issues and overall well-
being, we also are helping the next generation 

Last Thoughts & Future Directions
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1st MMH Intensive Training
• Monday, May 16, 2022  • 4:00pm - 7:00pm
• Epidemiology of Perinatal Mood and Anxiety Disorders (PMADs) & Psychiatric Assessment and Diagnosis
• Screening for PMADs and Assessing Suicide Risk
• Non-pharmacologic and Antidepressant Treatments for PMADs (pregnancy and lactation)
• Interactive Case Vignettes
Intensive Training includes three, 1-hour follow-up sessions, held on Mondays from 12 pm – 1 pm.
• Unipolar depression:  Special dosing considerations during the perinatal period and what to do with 

antidepressant partial/non-response.
• Advanced Suicide Risk Assessment and Management in Obstetric and Family Medicine Practices
• Role of OBGYNs and PCPs in the assessment and management of bipolar disorder during the perinatal 

period
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Webinars
• Webinars will be offered live and recorded for posting on the website.  

Planned webinar topics

?

• Substance use disorders 
during the perinatal period

• Perinatal anxiety disorders

• Treatment of ADHD in perinatal patients

• Understanding sleep and treatment of 
insomnia in perinatal patients

• Transition to parenthood: Transforming 
obstetrical care to enhance family health

• Intimate partner violence and mental health in 
the perinatal period?

?

?

?
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Website - www.ProjectTEACHny.org

Stay in touch with us, access resources 
and register for no-cost CMEFacebook

LinkedIn

https://www.facebook.com/ProjectTEACHNY
https://www.linkedin.com/company/project-teach-new-york/
http://www.projectteachny.org/
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Thank you!
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