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Who We Are

The New York City Perinatal and Early Childhood Mental Health Training and Technical Assistance Center
(TTAQ), is funded by the NYC Health Department.

TTAC is a partnership between the New York Center for Child Development (NYCCD) and the McSilver
Institute for Poverty Policy and Research

e 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

e NYU McSilver Institute for Poverty Policy and Research houses the Community and Managed
Care Technical Assistance Centers (CTAC & MCTAC) and the Center for Workforce Excellence (CWE).
These TA centers offer clinic, business, and system transformation supports statewide to all
behavioral healthcare providers across NYS.

TTAC is tasked with building capacity and competencies of mental health professionals and early
childhood professionals in family serving systems to identify and address the social-emotional
needs of young children and their families.
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Visit the TTAC Website

A Variety of Features:

e View upcoming and archived content,
trainings, and resources on the Trainings

page.
SOLE Bevinadel & Mty e Access videos, slides, and presenter
. Childhood Mental K X
Health Provider information
Essurces e Contact the TTAC team by clicking on Ask
TTAC and filling out our Contact Us form

e And more!

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

Explore all the provider resources at ttacny.org .
P P happy to assist you

3 HFE M

2 , , cSILVER INSTITUTE

i Perinatal and Early Childhood ¢ % FOR POVERTY POLICY AND RESEARCH
Mental Health Network ﬂ"o NEW YORK UNIVERSITY


https://ttacny.org/

(&5 &) v

&8 Washington
University in St.Louis
SCHOOL OF MEDICINE

OPTIMIZING FOUNDATIONS OF MENTA
A PERINATAL PREVENTION TARGETING OFFSPRING
NEURODEVELOPMENT DURING PREGNANCY AND THE
FIRST YEAR OF LIFE

Joan Luby, M.D.

Samuel and Mae S. Ludwig
Professor of Psychiatry (Child)



3 WashU Medicine



Focus on earliest
identification of mental
disorders.

Earlier intervention provides
a window of opportunity for
more effective tfreatments.

Using a dyadic approach
can facilitate enduring
changes in parenting
across early development




€he New YJork Times M ag azine

WORLD U.S. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION

Can Preschoolers Be Depressed?

Paul, P. New
York Times
Magazine,

August 25,
Kiran didn’t seem like the type of kid parents should worry about. 2010




s Empirical data shows us the key ingredients to
helping every developing child achieve their
tential.




Psychosocial experience materially influences or sculpts
brain development through a process known as

experience dependent plasticity. We know this because:

Strong associations between experience and brain
development have been demonstrated in longitudinal studies

demonstrated in animal models

» Harnessing neuroplasticity could revolutionize inferventions
in brain and neurodevelopmental disorders.

» It can also be used to optimize neurodevelopment.



Rates of return to human capital investment

Preschool programs

Schooling Opportunity
cost of funds

Job training

Preschool Post-school
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Heckman, J. (2006). Skill Formation and the Economics of Investing in Disadvantaged Children. Science.
312(5782); 1900-1902.



Numerous empirical studies have demonstrated
negative associations between early adversity on
structural brain outcomes in childhood (Farah,
Noble McLaughlin etc.)

ave also documented associations
adversity and brain structure




The Exposome Across the Life Course and Around the Clock

PLANETARY HEALTH

Poverty
Scroen time

Sunlight (UV)
vitamin D

Environmental
Degradation

HEALTH

Predisposition to inflammation, metabolic and immune dysregulation
Efiect on all organ systems across the life span — increase n carly and later onset NCDs

FIG 1. The metaexposome is defined as the total environmental exposures affecting all living systems and
their genomes. This occurs in a bidirectional manner within the ecological theatre in which all life resides.
From an anthropocentric viewpoint, this includes the policies and practices that illuminate the theatre. As
well as addressing the adverse exposures eroding heaith, we need to promote exposures or resiliency,
which extend from biological influences to psychological assets and value systems. (Image: Susan Prescott)

Renz, H., Holt, P. G., Inouye, M., Logan, A. C., Prescott, S. L., Sly, P. D. (2017)/An exposome perspective: Early-life events and immune
development in a changing world. Journal of Allergy and Clinical Immunology/ 140(1), http://dx.doi.org/10.1016/j.jac1.2017.05.015



MECHANISTIC MODP‘I :
HOW PSYCHOSOCIAL FORCES INFLUENCE
HEALTH AND DEVE mesm THRIVING)

Poverty - Crime
Stress Discrimination
Trauma

“ 4. BBrain development: Balm ) Immune/Gut ™, Circadian rhythm

Alteration in structure & & Metabolomics ' & Sleep:
function  — Disruptions




BIOLOGICAL EMBEDDING OF ADVERSITY:
NEUROIMMUNE NETWORK HYPOTHESIS

Altered hormonal milieu

Programming
‘p
/ | eﬁ

Frailty syndrome

Figure 1. The biological embedding of childhood adversity model. ACTH = adrenocorticotropic hormone: a7TnAChr = a7 subunit of nicotinic acetylcholine receptor;
B2AR = B2 adrenergic receptor; GR = glucocorticoid receptor: OR = oxytocin receptor.

Miller, G. E., Chen, E., & Parker, K. J. (2011). Psychological stress in childhood and susceptibility to the chronic diseases of
aging: moving toward a model of behavioral and biological mechanisms. Psychological bulletin,137(6), 959.




Periods of heightened neuroplasticity when the
effects of experience on brain architecture are

enhanced.

These are neurobiological phenomena involving
the timing and balance of processes at the
cellular, and circuit levels that conftrol

nd closing.




Pregnancy is a sensitive period for fetal neural growth

neural tube
formation

neurogenesis

neurons
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thalamocortical
connectivity|
interhemispheric
connectivity|
intrahemispheric
connectivity|

SAT
ongoing cortical
activity!

Keunen et al., 2017



INTERVENTION/PREVENTION POINTS WITH
GREATEST OPPORTUNITY FOR IMPACT:

Family planning Routine antenatal care and antenatal Routine care for labour and Neonatal disease prevention and treatment  Infectious disease prevention
Periconceptional nutrition  nutrition childbirth Healthy home care and nutritional support  Detection and management of childhood iflness
Maternal infection prevention, diagnosis, ~ Management of birth Promotion of optimal infant and young High quality childhood care and education
and treatment complications child feeding programmes
Assessment and management of fetal Immediate newborn care High quality early childhood care and
health and growth education programmes
Management of pregnancy complications

Ereqriarcy
First Second Third

trimester  trimester  trimester

10 12 14 1618 0 4 8 12 16 20 24 28 32 36 40 Birth 24 12 18 24
Years Weeks Months

Parenting programmes* Maternal mental health and wellbeing  Social protection Water, sanitation, and hygiene (WASH)
» Psychosodial stimulation « Assessment and treatment for anxiety, «Conditional cash transfers « Ensuring access to clean water

« Positive parenting and responsivity  psychosis, and depression + Creating sanitation infrastructure

« Maltreatment prevention » Promoting hygiene behaviours

Figure: Evidence-based interventions that affect aspects of nurturing care

Britto, P. R., Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G., Vaivada, T., ... & Bhutta, Z. A. (2017). Nurturing care: promoting early
childhood development. The Lancet, 389(10064), 91-102.



Given what is known about the impact of the
prenatal environment on fetal brain
development--it is necessary and highly RANSLATION
feasible to protect/provide basic supports for SPMENTAL
pregnant women and their developing fetus to
optimize neurodevelopment in utero.

A highly feasible, relatively low-cost public
health goal that could have longstanding
effects--

Not currently a major focus of standard care



PRENATAL
PROGRAMMING:

Experiences in utero prepare the fetus for the
expected post-natal environment.

» These factors may influence maternal stress
hormones, cytokines and metabolomics and
gene expression--- all forces that influence fetal
brain development.



Mediating Role of Maternal, Peer, and Other Social Support
Altered Brain and Neurodevelopment

Altered Emotional and Cognitive Development

Pregnancy .
and 3 =
Inflammation Social Disadvantage

Gut Microbiome
Biomarkers of Inflammation: Pro-Inflammatory

P.l.'s: Luby, Warner and Smyser
Co-l's: Barch and Rogers



ELABE — PRENATAL DISADVANTAGE & INFANT
OUTCOMES

Income/needs T1

9¢) Area Deprivation | |nsyrance = Education Diet

Index
.38

Income/needs T2 21
91

Income/needs T3

Social
Disadvantage
-.35
/5

77

Depression 12 @A 40 43

N4

Perceived Siress T1
81

Depression T1

Perceived Siress T2

/1

A7

Racial | Life Events | Life Events Perceived Stress T3

Depression T3

Discrim. - Count - Severity

N = 399 pregnant mom recruited and followed through pregnancy, offspring imaged at
birth or shortly after.

Luby et al. (J of Perinatology, 2023)




MOTHERS WITH LOWER'SOCIOECONOMIE
ADVANTAGE HAVE INFANTS WITH /)
SMALLER BRAIN VOLUMES &

d |
N = 280 healthy, full term infants E}
Stepwise Linear Regression controlled for infant sex, PMA

at scan, birthweight, maternal PSYCH. Regina Triplefi, M.D.

JAMA Open, 2022
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ADVANTAGE ADVANTAGE

R2 =0.56 R2 =0.36
ADVANTAGE 8 =0.14, p = 0.004 ADVANTAGE 8 =0.30, p <0.001

Triplett RL, Lean RE, Parikh A, Miller JP, Alexopoulos D, Kaplan S, Meyer D, Adamson C, Smyser TA, Rogers CE, Barch DM,
Warner BB, Luby, JL, Smyser, CD. JAMA Open (2022). Prenatal Exposure to Early Life Adversity and Neonatal Brain
Volumes at Birth.



Prenatal Adversity and White Matter Microstructure at
Birth

» Social Disadvantage and lower mean diffusivity:

Rachel Lean,

‘ PhD
Dopal s e _ _ .
Cingulum (p=- 5~ it Stronger Relationship between Psychosocial Stress
16, p<01)7 v T e : and Cingulum Microstructure in Lower SES (INR

- g2 e Uncinaie .
e e (B-.13, 0<.01) 0o @ Extremely Low (B = -.01, p = .85)
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« Maternal Psychosocial Stress and lower mean f:
diffusivity in the b MD values
shown as
. . tandardized
Attenuated after accounting for Social s e
Disadvantage 30500 100 00 100 200 ; Sl

Psychosocial Stress in utero and sex.

Lean, R.E., Smyser, C.D....... Barch, D.M., Luby, J.L., Warner, B.B., & Rogers C.E. (2022).
Prenatal exposure to maternal social disadvantage and psychosocial stress and neonatal white matter connectivity at birth.
Proceedings of the National Academy of Sciences, 119(42), e2204135119.



Alterations occurred brain-wide & were
most pronounced in association networks

N

-~

Association
Networks
Frentopaiietal

Nielsen, A.N., Triplett, R.L., Bernardez, ....A., Raichle, M., Sylvester, C.M., Barch, D.M., Luby, J.L., Smyser, C.D. (2024)
Prenatal social disadvantage is associated with alterations in functional networks at birth.
Proceedings of the National Academy of Sciences. PMID: 39621900



’ Adversity

T Protection/nurturance/predictability

2 years 3 years 4 years 5 years

Sensitive period

PENENBEE LY

Advgrge

o LR LYY

2 e Enhance:
Income : S Support,
stimulation, teaching,
tran_sfer/ ' sleep, diet Parent—child



FOUNDATIONAL ELEMENTS
OF THE ABILITY. TO THRIVE:

-

Nurturance/support from an available primary
caregiver

Nutrition/Healthy food




Well informed by scientific principles—

Clear methods and procedures to maximize

Nnd nutrients



EARLY LIFE ADVERSITY AND
BIOLOGICAL EMBEDDING

Mediating Role of Maternal, Peer, and Other Social Support
Altered Brain and Neurodevelopment

aStress in Altered Emotional and Cognitive Development

Pregnancy Sensitive Periods
and

Inflammation

Gut Microbiome
Biomarkers of Inflammation: Pro-Inflammatory

P.l.'s: Luby, Warner and Smyser
Co-l's: Barch and Rogers



Nutrition

Fed breast milk at 4M, 8M, YR1
Fed formula at 4M, 8M, YR1
ITSEA eating subscale at YR1
€Ol health & environment
domain at birth, 4M, 8M, YR1

) 4

Environmental Safety

Stimulation - T H R IV E - e Block group personal

s (Ol education domain crimeat birth, 4M, 8M,
at birth, 4M, 8M, YR1 YR1

* *

Positive Parenting Sleep

® P(l parental sensitivity & parental e ITSEA sleep subscale at YR1
positive regard at YR1







INFANTS FAIL TO THRIVE DESPITE ADEQUATE
NUTRITION WITHOUT CAREGIVER NURTURANCE (RENEE

SPITZ): :
Hypotalemus +—— Brain

Somatostatin Growth Homone
ﬂolushg Hormone

XS—»O\.

Pituitary

Figure 1.
Simplified diagram of the growth hormone-insulin-like growth factor axis. GH = growth

hormone, IGF-1 = insulin-like growth factor 1, IGF-BP3 = insulin-like growth factor
binding protein-3, ALS = acid labile subunit.

Johnson, D. E., & Gunnar, M. R. (2011). I'V. Growth Failure in Institutionalized Children. Monographs of the

ociety for Research in Child Development, 76(4), 92—126. https://doi.org/10.1111/j.1540-5834.2011.00629.



SLEEP, CIRCADIAN RHYTHMS
AND NEURODEVELOPMENT

Sleep has very important effects on the brain. It restores
synaptic function and homeostatic processes which are
rapidly developing/organizing in utero the first 3 years of life
(clearing of synapfic residue—sleep acts as the brain’s

ing macine).



Wake Sleep

ISyaaplic potentiation . Synaptic re-normalization )

Supplies costs
Energy costs

Saturation

Wake

STRUCTURAL

synapse
number / size

MOLECULAR

synaptic

) PARAMETERS

WHY WE SLEEP:



e ¢

Ihe Effect of: Maternal Disadvaniage
on Neonaial CoriicalGray:Maiier:

Volume is Mediaied througn

Chronodisrupfion in Pregnancy:

Daily Deviation in
Sleep Duration

Q= 571***
Effect Size 1: Indirect effect
ab.=.10; 95% CI: .01, .20
Effect Size 2:
Percenteqateq= .28
Y Toocec Infant Cortical
Disadvantage SIel] WCIIIET
Total effect (c) = .35** Volume

Direct effect (c')= .26

Hoyniak et al., 2024 Developmental Science



CRSD EARLY IN DEVELOPMENT, ALTERATIONS
IN SENSITIVE PERIODS/PLASTICITY AND
CRITICALITY: IMPLICATIONS FOR

PSYCHOPATHOLOGY

Stemming from data in rodents, we hypothesize
hat social odversfry related to environmental
thms and sleep during
mechanisms of

homeostatic plasticity

“criticality”



Curr Sleep Medicine Rep (2015) 1:64-73

Human
4
G
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£
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(14
> 3
Slow wave activity ﬁ
Synaptic density .8 [©]
Energy consumption E 2
0 5 10 15 20 25
Age (years)

»Kurth, S., Olini, N., Huber, R., &
LeBourgeois, M. (2015). Sleep and early
cortical development. Current sleep
medicine reports, 1(1), 64-73.



Prenatal Social Disadvantage

‘ (PSD)
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sYn b
4 mo.

, 12 mo.
8 mo.
1 l Cognitive Outcor
‘ Structural Brain Developm

THRIVE factor

Psychopatholo

Luby et al., JAMA Peds 2024



Figure 4. Thrive Factor as a Mediator of the Association Between
Prenatal Social Disadvantage and Year 3 Bayley Cognitive Composite
and Total Gray Matter Volume

Year 3 Bayley cognitive composite

Thrive factor

Path A Path B
B=-0.77; SE=0.04 =0.35;SE=0.11

Indirect
t=-18.28; P <.001 ndirect Exfecs £=3.29: P=.001

B=-0.27;SE=0.08
t=-3.34; P<.001
95% Cl, -0.42t0-0.11

Prenatal social

Year 3 Bayley
disadvantage Path C cognition
B=-0.09; SE=0.12
t=-0.75; P=.45




Figure 4. Thrive Factor as a Mediator of the Association Between
Prenatal Social Disadvantage and Year 3 Bayley Cognitive Composite
and Total Gray Matter Volume

Total gray matter volume (relative to intracranial volume)

Thrive factor

Path A Path B
B=-0.77; SE=0.07 =0.31:SE=0.13

Indirect eff
t=-11.47: P<.001 chemect £=2.50; P=.01

B=-0.24;SE=0.10
t=-2.44; P=.02

Prenatal social 95%(l,-0.43t0-0.05 . Totalgray
disadvantage Path C matter volume

B=-0.19; SE=0.15
t=-1.27;P=.21




Opportunity for healthy early development is the
ight of every child.

the basic necessary



Longitudinal studies of you fc}g children exposed to
e

adversity show beneﬂcml effects of early
enhancements on adult:




PCIT-ED: Parent-child therapy that focuses on
enhancing emotion development.

“bug in the ear” and a teach and live

*Dean's Medal for Research Excellence 2025



THRIVE
PREVENTION:

pe

It focuses on emotion
and strengthening the parent child
relationship

Designed for children 3-7 and their
primary caregivers.

Showed significant effects in one
high risk school in St. Louis.

Currently being tested in 22 St. Louis
area schools.



EFFECTIVE EMOTIONAL
DISCIPLINE DEVELOPMENT

- @
D — 0

§ —
Session 1 | Session 4 Session 7

Session 2 Session 5 Session 8
Session 3 Session 6

THRIVE Program Manual

A brief intervention to promote relilience and adaptive
development in young children and their caregivers.
Katie A McLaughlin, Ph.D., Jennifer Pautsch, MSW, John Weisz, Ph.D., Joan Luby, M.D.



In person is always best but this is hard for many
families to access based on numerous barriers fo
care.

HAT/WHEN IS

E BEST WAY TO
LIVER EARLY
REVENTIVE
TERVENTIONS?

Digital health methods such as zoom provide easier
access as long as families have cell phones or
internet access.

Apps have become a common method for
delivering information and providing input.

Starting at the earliest possible developmental
point (in fetal development) may provide the best
opportunity for more powerful effects.

Based on this we developed a perinatal prevention
app—that has zoom based sessions. It starts in
pregnancy and goes through the first year of life.




APPS
EARLY
CHILDHOOD

» Most do not a
targets (particularly
sleep/circadian rhythms).

» None have zoom sessions to
augment the app.



Bebbo offers smart support
in the palm of your na .







Starts in pregnancy—
provides
personalized
information and
zoom sessions with a
health worker who
uses a teach and
coach approach.

Continues into first
year of life when
teaching and
coaching occurs
during live mother-
baby interactions.

Targets the “Thrive
Factor” to enhance
IQ and brain volume
when applied
prenatally through
2nd year of life.

Engages other
caregivers in the app
to widen support
system.




Requests feedback from
users about whether the
resource was accessible
and helpful

Provides information

about green spaces
nearby, other sources of

safety

BLOOM: Al ENHANCED
INFORMATION ABOUT LOCAL
RESOURCES TO ENHANCE THRIVE



all & ‘

Q) Logout

Welcome to Bloom

Supporting caregivers during
pregnancy and the first year of life

Discover

What is important to know in this new phase?

Connect

Let us and your community be there for you

> Begin Tour




09:48

< Development Wheel

The Hub

At the center of this wheel is your
interaction. All five pieces (Sleep, Eye
Contact, Motor, Language, and Eating) are
supported by the security and stimulation
you provide.







SESSIONS
PRENATALLY

self-care and stress

» Focus on safety and preparation
for birth

» Focus on developing a support
system



SESSIONS
POSTNATALY

» Focus on
and serve and refurn

» Focus on enhancing baby safety
and stimulation

» Focus on nurturing care



Pilot study
2026-2027

Adversity
Stress
~ Sleep
Diet
Mental Health

& App update/adherence
< App Acceptability

Mothers

Stress

Parenting Stress
Parenting Identity
Sleep

Diet

Mental Health

Birth Outcomes
BMI
Diet

App update/adherence
App Acceptability

Stress

Parenting Stress
Parenting identity
Sleep

Diet

Mental Health
Safety
Mother/infant task

BMI

Cognitive Dev
Emotional Dev
Sleep

Diet

Saliva

MRI (subset n=20)

App update/adherence
App Acceptability




continue throug

Ascertain N=600 women during pregna
RCT: Randomize to BLOOM or prevention as usual (PAT).
Assess infant behavioral, cognitive and brain outcomes.

Assess quality of parent child relationship/ maternal
attunement and nurturance
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The Ballmer Institute

for Children’'s Behavioral Health
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Winner of the 2023 Distinguished Friend to Behavior Therapy Award

This award recognizesthe Ballmer Institute's groundbreaking work to craft and implement a national model for a bachelor’s-level specialty training program in
children's behavioral health.



4

Birth 1 year

Sensitive period

Caregiver Nurturance

Infant Nutrition
Nel{=1v%

Infant Sleep and Stimulation
Circadian Rhythms



PRIORITIES:
GROWING

HEALTRHY
CHILDREN

» Both investm
infant development on
levels for both individual an
social benefit

» The app provides scientific
developmental information to
support and supplement zoom
therapy sessions at mother’s
convenience.



Humans are born with inherent positivity and
potential to thrive.

The psychosocial environment can and should be
used to support and facilitate those
developmental skills.

hildren need key basic resources
sity to support this




AREAS OF EXPERTISE
» Design, testing and implementation
of parenting programs in low- and
middle-income countries.

Integration of programs into local
platforms

BLOOM development funded by
Metcalfe Endowment and post-
doctoral position funded by Taylor
Family Institute

Key Collaborators

» Deanna Barch, Ph.D.
(neurodevelopment)

» Simone Anza, Ph.D.
(metabolomics)




