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The New York City Early Childhood Mental Health Training and Technical Assistance Center (TTAC), is 
funded by the NYC Department of Health and Mental Hygiene (DOHMH)  

TTAC is a partnership between the New York Center for Child Development (NYCCD) and the McSilver 
Institute on Poverty Policy and Research
● New York Center for Child Development has been a major provider of early childhood mental 

health services in New York with expertise in informing policy and supporting the field of Early 
Childhood Mental Health through training and direct practice 

● NYU McSilver Institute for Poverty Policy and Research houses the Community and the 
Managed Care Technical Assistance Centers (CTAC/MCTAC), which offer clinic, business, and system 
transformation supports statewide to all behavioral healthcare providers

TTAC is tasked with building the capacity and competencies of mental health and early childhood 
professionals through ongoing training and technical assistance
http://www.TTACny.org

Who We Are



Updated TTAC Website
A Selection of Features: 

● Seamlessly filter, toggle and search through 
upcoming and archived content, trainings 
and resources

● View videos, slides, and presenter 
information on the same training page

● Contact the TTAC team by clicking on Ask 
TTAC and filling out our Contact Us form

● And more!

Have questions or need assistance? Please 
contact us at ttac.info@nyu.edu and we'll be 
happy to assist you



TTAC Infant and Early Childhood 
Mental Health (IECMH) Learning 

Modules are now live!
Two Learning Modules: 

● The first module in the series isthe 
Impact of Early Childhood Adversity 
(An Overview of the Topic)

● The second module in the series is 
Nurturing Resilience: Supporting 
Infant and Early Childhood Mental 
Health

● CEUs Available upon completion! 



Reimagining the Transition to 
Parenthood for 2-Gen Impact  
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Topics
• PART 1
• Prenatal Programming  

• Past
• Present
• Future
• Caveats

• PART 2

• Parental Psychological and Biological Plasticity
• Active Consideration: Enhancing the Perinatal Ecosystem for 2-

Gen Impact
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Prenatal Programming 
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“The womb is an influential 
first home.”
– David James Purslove Barker, 

physician and epidemiologist, born 29 June 1938; died 27 August 2013 
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* Experiences and context of pregnant 
person’s life affect the developing child

* The ex-utero environment affects the 
developing child 
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* A range of exposures considered: diet, 
emotions (mood), substance use, 
(pollution, toxicants)
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Developmental 
Origins of Health 
and Disease 
(DOHaD) 



Prenatal Programming: Past
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Throughout History…
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• The daughter of Virata . . . {was} exceedingly afflicted by grief on account of the death of 
her husband . . . They all feared that the embryo in her womb might be destroyed. The 
Mahabharata, Book 14, Section LXII (500 BC; cited in Dipietro, JA 1996) 

• For behold, when the sound of your greeting came to my ears, the baby in my womb 
leaped for joy. Luke 1: 44-45

• The criminal and vicious classes were made so by their mothers during gestation. 
Victoria Woodhull, American suffragist, 1875



(and the reality of now…)
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• The criminal and vicious classes were made so by their mothers during gestation. 
Victoria Woodhull, American suffragist, 1875
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(and the reality of now…)

In the 9-month period beginning with November 2016, an 
additional 1342 male (95% CI, 795-1889) and 995 female (95% 
CI, 554-1436) preterm births to Latina women were found above 
the expected number of preterm births had the election not 
occurred. 



Back to History…
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The Fels Longitudinal Study 
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• Founded in Yellow Springs, Ohio, in 1929 as part of the Fels Research 
Institute; one of five similar studies that began in the United States between 
1927 and 1932 

• Arthur Morgan, then president of Antioch College in Yellow Springs, posed the 
question, "What makes people different?”



The Fels Longitudinal Study 
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• “Most of the vast amount of study on the physical and mental development of 
children has begun with birth, more or less completely neglecting the possible 
influence of environment during the period of intra-uterine development”. 
(Sontag & Wallace, 1934) 

• Understood development starts in utero though realized studies were limited 
because “our organism is not seen, nor scarcely felt nor heard” 



The Fels Longitudinal Study 
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• Maternal diet related to infant birthweight

• Fetal movement frequency accounted for 30-70% of the variance in infant 
performance on Gesell scale at 6 months (Richards & Newbery, 1938)
• Mothers who are better observers, higher IQ OR increased use of nervous 

system during period of myelinization, improved function (Sontag, 1941) 

• Maternal smoking associated with increased baseline fetal heart rate “due to 
passage of toxins into the fetal circulation” (Sontag & Wallace, 1935) 
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Birthweight considered, in part, a 
consequence of fetal exposure to 
inadequate maternal nutrition



Proceedings of the Bio Sci (1995)
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Early Leaders in Prenatal Programming
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Early Leaders in Prenatal Programming
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Child Development, 1996

Heart Rate 
Variability:

The heart is 
happiest 
when it 
dances



Early Leaders in Prenatal Programming
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Population level 
environmental factors



Early Leaders in Prenatal Programming
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• buprenorphine-exposed vs. methadone-exposed fetuses had 
• higher levels of fetal heart rate variability, more accelerations in fetal heart rate and greater 

coupling between fetal heart rate and fetal movement (24, 28 gestational weeks)

• less suppression of motor activity and longer duration of movements (32, 26 gestational weeks)

• These results may have implications for the optimal treatment of the opioid-dependent pregnant 
woman  



Early Leaders in Prenatal Programming
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Rates of 
ADHD, 
Anxiety
N=7,944

Maternal Anxiety & a 2-Fold Increase 
in Child Mental Health Disorder

*comparable 
results with 
depression 



Maternal Prenatal 
Distress

Prenatal distress predicts 
Postnatal environment Child Risk for 

Psychopathology



Asking the fetus questions…



“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…



3rd trimester fetus 

Fetus registers mother’s 
acute emotional 
experience

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

Maternal heart rate

Fetal heart rate



Blood 
pressure

Toitu fetal monitor 

Maternal
ECG



• 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 

Eliciting Stress in the Lab



36Monk, C. et al., 2000

High anxiety = filled lines
Low anxiety = dashed lines



 
No baseline differences 
fetal heart rate
 
No differences in 
maternal responses to 
lab stressor

As if a door suddenly
  opens…

3rd trimester fetuses 



Jiook Cha, Jonathan Posner, Jay Gingrich 38



fMRI Results: Newborns Exposed to Untreated Maternal Depression versus 
No Depression Have Less Connectivity 

between the Prefrontal Cortex and the Amygdala
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Fetal Heart Rate Reactivity is Associated with Infants’ 
Brain Connectivity



Prenatal Brain Development
• 80–90 billion neurons most produced by mid pregnancy
• Neuronal migration peaks mid pregnancy
• 40,000 new synapses formed every second in late 3rd trimester, 

a peak period 
• Prenatal period is time of rapid development of the fetal brain 

that outpaces any other stage of the lifespan; during the first 
year, the brain continues to develop at an amazing rate (Gilmore, 
J.H., Knickmayer, R. C., & Gao, W. (2018) Nature Reviews Neuroscience)
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Fetal Heart Rate Reactivity is 
Associated with Infant Behavior



Elizabeth Werner 





Prenatal Programming: Present
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Observational Outcomes 
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NIH Toolbox: lower levels of inhibitory control, sustained attention in males



Sophisticated Methodologies: Access to the Brain
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Am. Journal Psychiatry, 2021

• Variation in stimulus 
response (increased 
reactivity) 

• Increased neural 
activity related to 
anxiety disorders in 
adults: VLPFC, 
anterior insula, dorsal 
ACC, and subgenual 
anterior cingulate



Sex as a Biological Variable
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Baby Outcomes Prematurity 
(<= to 37 weeks) by Stress Groups
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§ 67% healthy  

§ 17% psychologically stressed  

§ 16% physically stressed  



Sex as a Biological Variable
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FETAL AUTONOMIC NERVOUS SYSTEM

Baseline 3rd trimester 
Stress challenge

Female fetuses of 
high BMI women had 

significantly lower HRV

a = Normal vs. high BMI p-value⩽0.05,b = GW 23-28 vs. 
34-36 p-value⩽0.05

Sameera Abuaish



MATERNAL AUTONOMIC NERVOUS 
SYSTEM

B C

Only high BMI women carrying females had significantly higher HR & lower HRV

a = Normal vs. high BMI p-value⩽0.05,b = GW 23-28 vs. 34-36 p-value⩽0.05



Mechanisms of Transmission 
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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



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



Am Journal Psychiatry 2016

Triangles= 
participant 
with donor 
egg baby
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Prenatal Programming: Future
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• Range of prenatal exposures
• Multi modal MRI
• EEG
• Observation-based outcomes
• Parent-child interaction
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Resiliency Factors 
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VIP Analysis 

Role of relationships and  
communities and 

interventions that build on 
these strengths to improve 
maternal and child health 



Resiliency Factors 
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Odds ratios of male fetus and their 95% confidence intervals by social support variables relative to the
lowest social support levels.



The Environment 
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Exposure to chemicals with potential 
reproductive harm now the norm 

Metals, VOCs, PFCS, PBDEs, OC pesticides, OP 
pesticides,  Phenols, Phthalates, PAHs

Slide courtesy of Blaire Wylie



Climate change

Adapted from CDC by CA DPH. Slide courtesy of Blaire Wylie



Prenatal Programming: Caveats
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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)

• Effects are modifiable throughout 
development

69









Conceptual Model: Adaptation versus Teratogenic 
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Conceptual Model: Adaptation versus Teratogenic 
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Proceedings of the Royal Society (1995)

Psychopathology as an Outcome of Development Sroufe & Cicchetti, 1997 

Adaptation 
concept 
useful in 
clinical work 



Conceptual Model: Adaptation versus Teratogenic 
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Conceptual Model: Adaptation versus Teratogenic 
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• Development begins before birth

• Parenting begins before birth

• The psychological birth of the parent 



• Prenatal programming (biological process)
• Mentalization (psychological process)

• Fraiberg, Fonagy, Slade
• Reflective function
• Attributions

• Adaptation in the parental brain (neuroplasticity)

78

Parenting Begins before Birth 



Parental Brain Changes 

• Parenting, and the transition to it, as an important sensitive period in neural function, 
behavior, and health (Kim, P. & Enos, S. lab website)



Adaptation to pregnancy and parenting

• Huge shift in cognition and behavior to facilitate caregiving

• Heightened neuroplasticity in perinatal period - during pregnancy, 
hormonally and psychologically driven; in postpartum, also changed 
by experience of caregiving (Carmona et al., 2019; Kim, 2016) 

• Exposure to severe stress may disrupt adaptive changes to maternal 
brain (Kim et al., 2020)

• Evidence for neural basis of adaptive cognitive & behavioral 
changes: adaptation of reward system, and circuits processing 
emotions and executive function (Swain, 2011; Rutherford and 
Mayes, 2011)

A developmental period in adulthood



Pregnant adults vs non-pregnant adolescents: 
similar degree of morphometric brain changes

Carmona et al., 2019, Human Brain Mapping



• GMV reduction in areas associated with 
Theory of Mind ability. 

• Reduction associated with mother-infant 
attachment and lack of hostility (on self-
report scale) 



Adaptive reorganization of brain structure across 
postpartum months 

• Kim et al. (2010): Increases in GMV in superior, 
middle, and inferior prefrontal cortex, parietal lobe, 
lymbic, and cerebellar structures from 2-4 weeks to 
3-4 months postpartum.

• Higher degree of change > more positive 
perceptions of infants

• Luders et al. (2020): same pattern of changes from 
1-2 days to 4-6 weeks postpartum; additionally 
show increase in precuneus, middle occipital gyrus, 
and caudate 

• Brain changes with evolving adjustment to 
motherhood & development of caregiving behaviors

Change in voxel-wise gray matter between immediate postpartum (within 1-2 days 
of delivery) and late postpartum (at 4e6 weeks after delivery) at p ≤ .01



 Enhanced Learning during Pregnancy 
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American Journal of Obstetrics & Gynecology – Maternal Fetal 
Medicine; August, 2022 



Active Consideration: Enhancing the 
Perinatal Ecosystem for 2-Gen Impact
Mental Health @OB/GYN:
An Embedded Collaborative Service 
January 29, 2021
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• To make a difference in the lives of children (and parents), beginning after birth is too 
late

• At birth, game is just beginning, but the die has been cast (Dr. Charles Marmar). 

• Two generation approach
• Prenatal period is time of rapid development of the fetal brain that outpaces any 

other stage of the lifespan; during the first year, the brain continues to develop at 
an amazing rate (Gilmore, J.H., Knickmayer, R. C., & Gao, W. (2018) Nature Reviews Neuroscience)

 

• Parenting, and the transition to it, as an important sensitive period in neural 
function, behavior, and health (Kim, P. & Enos, S. lab website)

• Plasticity in the brains of parents and the child  

Transition to Parenthood 
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• A better understanding of the tasks, needs, mindsets, skills, and contexts that are 
important to expectant parents 

• Creation of accessible content that would help expectant parents and ultimately their 
children thrive

 
 
 
 

Concrete Goals
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• Process to date to reach goals & focus of this meeting today
• Established a Research Advisory group, interviewed these 7 experts in the area of 

TtP prior to convening larger meeting of experts, listening sessions with parents

 
 
 
 

Process to Date
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Questions We Use as Scaffolding for discussions
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Questions We Used as Scaffolding for the 
Interviews 
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1. What is known about the transition to parenthood for (A) typical families, including the 
expectant mother partner, and extended family  

• CONSENSUS: Relatively little done in research until the past 10-20 years; Literature is beginning to acknowledge 
this period as critical for development as an adult (increased neuroplasticity); Overall a period with major 
emotional, social, and biological implications.  
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1. What is known about the transition to parenthood for (B) for at-risk families 
including the expectant mother, partner, and extended family?

• CONSENSUS: Many ways to define ‘at-risk’ (adolescent, mental health problems, premature birth, contextual & 
environmental stress); It is imperative that these individuals receive additional support and intervention, doing so 
from a strengths-based perspective 
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2. What are the factors (including developmental needs) that have been found to make the 
biggest difference in a successful transition, including parental efficacy and child well-being?

• CONSENSUS: Social support (every interview mentioned this); Adequate psychoeducation around 
expected changes while acknowledging there is no ‘normal’; Contextual stress and how it is (or isn’t) 
addressed 
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3. How important is it to help prospective parents think about the kind of parents they 
want to be?

• CONSENSUS: There is opportunity here. This orientation can bring intentionality to the transition and 
encouragement to thinking about their relationship & attachment to the child and who the child is and who 
they want to be as a parent; Negative: care needed to discuss prior difficult parenting

• A recent postpartum mother: I want my son to have his own chalkboard and chalk and to  draw as he wants 
to, it doesn’t have to be what I have drawn. 
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4. What information is it important for them to learn?
• CONSENSUS: Psychoeducation including child developmental stages including fetal brain development 

and understanding prenatal programming, changes occurring within own brain and hormone levels (i.e., 
parental developmental stage), what to expect from transition & normalizing associated difficulties (no one 
can be perfect) – Psychoeducation helps a lot with building parental self-efficacy; How to go about building 
a support network (especially of other new parents)

96



5. What skills (e.g., self-control, taking on challenges, critical thinking, etc.)?
• CONSENSUS: Coping skills (around sleep deprivation, crying, cluster feeding, etc.); Emotion regulation; 

Communication in couples; Conflict resolution; Mindfulness; Cognitive Reframing; Awareness & Compassion for 
Oneself; Mapping & Promoting ACE (accomplishment, connection, enjoyment) activities; How to create a 
network (and how to be open to receiving support) 
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6. What are the ways prospective parents can best learn this information and skills?

• CONSENSUS: Video feedback is helpful in many aspects (learning how to communicate as a 
couple, reacting to infant); Group settings (builds a network and creates a sounding board); Taking 
advantage of existing frequency of Ob/Gyn visits
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8. What are the key times where interventions seem to make the biggest difference?
• CONSENSUS: It is best to intervene as early as possible; these early opportunities can be used to 

introduce broad skills (i.e., mindfulness, awareness, cognitive reframing); individuals may be 
more attuned to the offered interventions because the child’s birth is imminent. Antenatally is 
much preferred to postpartum – parents are more motivated and have more mental 
capacity/available time to learn. Leverage the brain’s plasticity! However, it’s never too late! 

• Earlier can work. Strike while iron cold(er). 
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9. Where are there gaps in our knowledge and in available materials where BFF 
might make the biggest difference?

• CONSENSUS: Overall, more robust studies (larger sample sizes, varying design) around the entirety of 
the transition to parenthood are needed. More specifically, the role of fathers and their transition to 
parenthood (particularly how the paternal brain and hormones change) are large gaps in our 
knowledge of this period. Further studies specifying neurological changes during this transition period 
and pre and post intervention) would be helpful to gaining traction in this area.
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Transition to parenthood experience

Developmental Knowledge 
Psychological birth of the parent & of the child;

Developmental changes in parent and child
Exposure to 2-generation neuroplasticity  

Opportunity for Positive Racial and 
Cultural Socialization Approach 

Intentional Approach
become intentional learner, have agency 

Asset Approach 
everyone wants to be best parent to child 

EF-Based Life Skills and Strategies

Opportunity Mindset Approach 
time for self growth, new life stage

Developmental Needs
Draft conceptual model:

Initial framework for thinking 
about what is known, what is 
not known, what is needed to 
help parents and how to help 
parents get what they need
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Faculty 
hires!
Postdoc 
positions!



Center for the Transition to Parenthood:
2 Gen Impact 

The Center’s four missions: 

1) Ongoing scientific discovery and innovation focused on TtP and DOHaD research
 
2) Transforming care through content development, demonstration projects, and national scale up

3) Becoming a national clearinghouse for TtP science and programs

4) Perinatal care ecosystem engagement with the overall process of science 
(clinical and developmental discoveries) driving new practice, and practice experiences informing 
science  
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https://www.perinatalpathways.org

https://www.perinatalpathways.org/
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@Monk_Lab
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Questions, Comments? 
• Questions for you:

• Is this information new, interesting, and compelling to you? 
• How would you answer some of our ‘scaffolding’ questions? 
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Thank you!


