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Overview

• Women’s mental health

• DOHaD and prenatal programming

• Interventions for 2 Gen Impact 
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Perinatal 
Mood and 
Anxiety 
Disorders 
(PMADs) 
Are Real
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Major Depressive 
Disorder (MDD)

15%

Men

Women

26% 40%

Women

Men

20%

Anxiety DisorderMental Health 
Conditions are 
Overall More 
Common in 
Women 

Nearly 50% of US adult 
population develop at least 
one mental health disorder 
in their lifetime, women at 
higher risk 
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https://www.mathematica.org/news/new-study-uncovers-the-heavy-financial-toll-of-
untreated-maternal-mental-health-conditions

PMAD = Perinatal Mood and Anxiety Disorders

https://www.mathematica.org/news/new-study-uncovers-the-heavy-financial-toll-of-untreated-maternal-mental-health-conditions
https://www.mathematica.org/news/new-study-uncovers-the-heavy-financial-toll-of-untreated-maternal-mental-health-conditions
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Leading Causes of Pregnancy-Related Deaths

Source: NYS Maternal Mortality Review, 2018 

§ Mental health conditions account for 15% of 
pregnancy-related deaths

§ Deaths related to mental health conditions are 
100% avoidable 

*Other includes Cerebrovascular Accident not secondary to Hypertensive Disorders of 
pregnancy, GI Disorders, Infection, Metabolic/Endocrine Disorders, and Unknown 
Causes

2018 New York State Maternal Mortality Review, n=41
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What 
Contributes to 
Higher Rates of 
Mental Health 
Conditions in 
Women?

Stressors and trauma experiences women face: 

• Disproportionate burden of the care economy

• Greater emotional stress balancing paid and unpaid labor

• More workplace discrimination

• Higher rates of childhood abuse and neglect

• Higher rates of sexual and intimate partner violence

• And biological changes in puberty, pregnancy, menopause
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What 
Contributes to 
Higher Rates of 
Mental Health 
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What 
Contributes to 
Higher Rates of 
Mental Health 
Conditions in 
Women?
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What 
Contributes to 
Higher Rates of 
Mental Health 
Conditions in 
Women?

Trauma
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What 
Contributes to 
Higher Rates of 
Mental Health 
Conditions in 
Women?
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PMADs Are Real: 
Normative 
Changes in the 
Brain during the 
Transition to 
Motherhood

CT= cortical thickness; SA=surface area
(Carmona et al., 2019) 
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(Servin-Barthet et al., 2023) 

PMADs Are Real: 
Normative 
Changes in the 
Brain during the 
Transition to 
Motherhood
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(Servin-Barthet et al., 2023) 

PMADs Are Real: 
Normative 
Changes in 
Hormones during 
the Transition to 
Motherhood
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PMADs Are Real: 
Another Look at 
the Biological Level

(Grazia Di Benedetto et al., 2024) 

Some women
hormone sensitive

Genes, prior 
experiences

Food 
insecurity

Insomnia risk 
factor for PMAD  

and symptom 
of PMAD



“We are not going to 
forget about the baby 

while we take care of the 
mother.” 

Ramesh ‘Channi’ Kumar, Professor of Perinatal 
Psychiatry at the Institute of Psychiatry, King's 

College London 
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The Perinatal Period = Time of Significant
Brain and Hormone Changes 

in the Context of Life Circumstances

A Time of Vulnerability — Also of Opportunity
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PMADs in the US are costly and have multigenerational 
consequences

Luca, D.L., Garlow, N., Staatz, C., Margiotta, C., & Zivin, K. (2019). 
Societal Costs of Untreated Perinatal Mood and Anxiety Disorders in 
the United States.



"The womb is an 
influential first home."

- David Barker,
PHYSICIAN AND EPIDEMIOLOGIST, 1938-2013 



Developmental Origins of Health and 
Disease (DOHaD) 

AKA, Prenatal Programming 



Prenatal Programming Publications



Conceptual Model: Adaptation 

Proceedings Bio Sci (1995)
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Birthweight considered, in part, a 
consequence of fetal exposure to 
inadequate maternal nutrition



• Prenatal maternal experiences are exposures that ‘forecast’ the postnatal 
environment

• Fetus responds with adaptations

• Improve fitness to a later stage in development 

Conceptual Model: Adaptation and 
an Evolutionary Perspective  

(Glover, 2011, Pike, 2005)

Health outcomes may result, in part, from the match between the 
prenatal and postnatal environments 



Conceptual Model: Adaptation and 
an Evolutionary Perspective  





Neurodevelopment and 
Mental Health Outcomes



Prenatal Programming and Neuroscience



Prenatal Programming and Biological Psychiatry



Conceptual Model: Teratogenic versus Adaptation





Maternal Anxiety:
Child 2x Increase Mental Health Disorders

*comparable results with depression

Rates of ADHD, 
Anxiety
N=7,944



Reporter Bias: Maternal report for 
her mood and child outcomes

Rates of ADHD, 
Anxiety
N=7,944

Improved Methods: Observer-Based Outcomes

NIH Toolbox: lower levels of 
inhibitory control, sustained attention 
in males



Prenatal programming reflects 
genetic inheritance

Improved Methods: Shared Genes of Risk

Offspring of prenatally 
stressed dams versus 
controls show:

• enhanced 
neuroendocrine 
responses to challenge

• increased levels of 
anxiety 

• depressive-like behaviors
• cognitive impairments

Maccari, S. et al., 2014



Improved Methods: Shared Genes of Risk



Improved Methods: Prior to Postnatal Influences

Sudhakar et al. 

OR
Is there an impact of maternal 
prenatal distress on child 
outcomes?

Is prenatal distress merely a marker 
for the postnatal environment, which 
exerts effects?



BLOOD 
PRESSURE

TOITU FETAL 
MONITOR

MATERNAL 
ECG

• Fetal ANS: 
• maintains body homeostasis, is a key effector of the stress response system

⚬ HR reactivity
⚬ HRV: parasympathetic control of HR 
⚬ Higher levels associated with better 

emotion regulation
⚬ HR + movement coupling/CNS 

• Newborn/fetal MRI

Improved Methods: Prior to Postnatal Influences







• Prenatal maternal distress associated with greater reactivity to environment
• Evolutionary perspective
• Prenatal maternal distress exposure ‘forecasts’ an adverse (dangerous) 

environment
• Heightened reactivity may be adaptive: be prepared for (challenging) 

postnatal environment to come 
• Consequences for the child:

⚬ Mismatch with environment? 
⚬ ADHD
⚬ Anxiety

Conceptual Model: Adaptation and 
an Evolutionary Perspective 



• Adds rigor to results based on 
associations
• May lead to direct biological 
targets for intervention

Improved Methods: Mechanisms 



Higher average maternal IL-6 was 
associated with very low 
socioeconomic status (INR < 200% 
poverty line) and lower neonatal 
axial diffusivity in the uncinate



• Maternal mental health matters for 2 
generations

• Parenting begins before birth 

• Prenatal programming research used 
judiciously in risk/benefit discussion of 
prenatal use of psychotropic medications; 
need a RCT of treated/untreated 

• Oxygen mask on plane metaphor is 
useful; for your baby to be healthy, you 
need to be healthy 

Practical Implications



On the Horizon: Stress Assessment
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PMADs 
Have 2 
Gen Impact

SDoH: Women in the Psychologically Stressed 
Group vs Other Two Groups 

more likely 
to be 
Latina

fewer 
years of 
education

more 
public 
assistance

higher levels of 
emotional abuse and 
physical neglect

lower 
household 
income
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PMADs 
Have 2 
Gen Impact

Trauma: Women Differed by Stress Groups 

PSYG HIGHEST LEVELS

Childhood
Emotional
Neglect

PHSG MID LEVELS

HG LOWEST LEVELS
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PMADs 
Have 2 
Gen Impact
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PMADs 
Have 2 
Gen Impact
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z

PMADs 
Have 2 
Gen Impact
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PMADs 
Have 2 
Gen Impact

Trauma: Groups Differed by Childhood 
Maltreatment

Total Sample
n=82

Responders
n=67

Non-responders
n=15

50%

41.8%

86.7%

41

28

13
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PMADs 
Have 2 
Gen Impact

Trauma: Groups Differed by Childhood Maltreatment

CTQ 
Physical 
Abuse

Total n=82 Responders n=67

CTQ 
Physical 
Neglect

CTQ 
Sexual 
Abuse

CTQ 
Emotional 
Abuse

0.006

Non-Responders n=67

50% 7.2 (3.4)

6.8 (2.9)

9.3 (4.7)

50% 7.1 (3.1)

6.6 (2.5)

8.6 (4.2)

50% 7.0 (4.2)

6.3 (3)

9.5 (6.5)

50% 10.7 (4.8)

10.1 (4.8)

13.3 (4)

Mean (SD) or % Difference

0.003

0.015

0.009

CTQ 
Emotional
Neglect

CTQ 
Denial

Total
CTQ
Score

0.066

50% 10.8 (5.0)

10.2 (4.7)

13 (5.3)

50% 0.4 (0.8)

0.4 (0.9)

0.1 (0.4)

50% 43.9 (15.0)

40 (13.8)

53.7 (16.3)

Difference

0.3

<.001

Mean (SD) or %



z

The Perinatal Period = 
Time of Significant Brain Changes 

Across Two Generations

A Time of Vulnerability — Also of Opportunity

58
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Biggest Impediment to Recovery from 
PMADs is Access to Treatment
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Perinatal Depression: Treatment Inadequacies Across Course of 
Care
Very few women with depression receive adequate treatment and achieve remission

100%

49.90%

13.60%
8.60%

4.80%

100%

30.80%

15.80%

6.30%
3.20%

0%

20%

40%

60%

80%

100%

120%

All Women with Perinatal
Depression

Diagnosed Receive Treatment Receive Adequate Treatment Achieve Remission

Women with Perinatal Depression

Antenatal Postpartum

Source: Cox, E. Q., et al. (2016). "The Perinatal Depression Treatment 
Cascade: Baby Steps Toward Improving Outcomes." J Clin Psychiatry 77(9): 
1189-1200.
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Women’s Mental Health @Ob/Gyn: Program Overview

• Direct access to a mental health care provider

• Accept most commercial insurances and some managed Medicaid plans 

• Early identification and prevention of mental health conditions in addition to treating existing ones

• Two-generation Impact; 60% of patients are pregnant or postpartum 

• Treat women across the life course 

• Multidisciplinary team

Mental health care offered across ColumbiaDoctors ObGyn Clinical Services 
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Women’s Mental Health @Ob/Gyn Program 
Design 

Treatment duration

§ Up to 6 months postpartum 
psychotherapy 

§ Short-term, approximately 15 
psychotherapy sessions 
outside of perinatal period

§ Psychopharmacology 
ongoing

§ Patients return: another 
episode, pregnancy, life 
stress

Treatment options

§ Psychotherapy 

§ Psychopharmacology

§ Support groups (e.g., 
Parents to be of color; 
fertility; endometriosis)

Referrals 

• Provider Concern

• Patient Request

• Routine depression 
screening 

– According to ACOG guidelines 
using the Patient Health 
Questionnaire (PHQ-9 for 
depression) 
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PMADs Are 
Treatable:

Access to 
Care

Women's Mental Health @Ob/Gyn: Utilization Outcomes
Data reflects outcomes from February 2020 to December 2023

Utilization of services
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Women’s Mental Health @Ob/Gyn: Utilization Outcomes
Early intervention and treatment leading to improved outcomes 

39%
Psychotherapy and 

Medication 
Management 

61%
Psychotherapy Only

3%

13%

0%

2%

4%

6%

8%

10%

12%

14%

Program Diagnosis National Average

Postpartum Depression Diagnosis 
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PMADs Are 
Preventable

FOR NEW MOMS

REACH OUT
STAY STRONG
ESSENTIALS 

(ROSE) 

Caron Zlotnick, PhD, Brown University

Ricardo Munoz, PhD

Darius Tandon, PhD

Northwestern University 
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PMADs Are 
Preventable

Dr. Elizabeth Werner 
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PMADs Are 
Preventable

Billing:
CPT Code 90834

ICD-10 Adjustment 
Disorder with 
anxiety and/or 
depression 



Dr. Elizabeth Werner 



Overview

• Overall treatment protocol 
• Conceptual model and rationale
• [a bit of] Efficacy Data
• Quick look at PREPP intervention
• Training 



PREPP Treatment Protocol 

• 28-32 gestational weeks – 6 week postpartum 

Brief  (5 sessions)

• Stress, depressive symptoms; experiencing poverty

For those at risk of  developing PPD



PREPP 
Conceptual 

Model 

Two unique features
• Begins in pregnancy
• Dyadic approach 



Rationale for beginning 
in pregnancy with 
parenting foci 
• Identification with the parenting role, and a ‘primary 

preoccupation’ with the baby begins in pregnancy —leverage 
this relationship for PPD prevention efficacy (Monk et al., 
2022) 



Rationale for dyadic 
focus

• Mother and infant affect each other 
• Lack of sleep is a risk factor for PPD (Leistikow, N et al., 2022)
• Greater infant fuss/cry/sleep behavior is associated with PPD 

(Cutrona et al., 1986, Murray et al., 1996, Miller et al., 1993)
• Behavioral techniques are effective in improving infant fuss/cry 

and sleep behavior (Hiscock et al, 2008, 2014)
• Confidence in parenting role protective factor in PPD (Gross et 

al., 1994) 



PREPP 
Conceptual 

Model 

Two unique features
• Begins in pregnancy
• Dyadic approach 

An intervention based on the conceptualization of 
postpartum depression as a potential disorder of the 
dyad, and one that can be approached through 
preventative psychological and behavioral changes in 
the mother that affect her and the child — even 
before birth   



PREPP: Three 
Treatment 

Components

• Three components
Mindfulness, sleep hygiene and self-reflection
Psychoeducation and cognitive support managing expectations
Behavioral techniques for newborn care 

• Combine established mindfulness and psycho-
education/CBT tools with a dyadic approach, 
specifically behavioral techniques for parenting 
newborns before the baby is born



Sleep skills & mindfulness & self-
reflection; Psychoeducation & 
cognitive support



PREPP: Improving Access to, & 
Uptake of, Prevention Services 

• Shame in endorsing distress in the context of child 
bearing (Dennis & Chung-Lee, 2006)  

Focus on maternal role and infant—the dyad

• Stigma associated with receiving mental health services (Dennis & Chung-
Lee, 2006; Goodman, 2009) 

• Coach; Name 

• Logistical challenges of attending added health care appointments at a different 

location (Byatt, Simas, Lundquist, Johnson, & Ziedonis, 2012; 
Goodman, 2009) 

• Sessions adjunctive to OB prenatal visits and 6-week well-baby visit 
and via telehealth

• Potential to incorporate into OB practices and prenatal care 
ecosystem 

• A variety of providers/disciplines can be trained 

• Disinclination to take medication while pregnant or breastfeeding (Battle, 
Salisbury, Schofield, & Ortiz-Hernandez, 2013; Goodman, 2009)  

• Behavioral and cognitive foci



Archives of Women’s Mental Health, 2016

Efficacy Data 



Efficacy Data 

• 58% Latinx, 19% Black 
• Age: 18-45 yrs old, average=30 
• At risk for PPD based on Predictive Index of PPD (Cooper, 1996)
• Baseline mild to moderate depression symptoms

• average of 16.11 on the HRSD, max 54, 14-17 mild to moderate 
• Adherence: 100% completed PREPP intervention 



PREPP Reduced Rate of Severe PPD

80ETAU= Enhanced Treatment as Usual

23%

43%

0%

10%

20%

30%

40%

50%

%
 s

ev
er

e 
de

pr
es

si
on

PREPP

Severe Maternal Depression 
Post-intervention: 
6 week Assessment 
(19-22 Ham-D)

ETAU



PREPP Associated with Less Infant/Fuss Cry Behavior 
at 6 weeks Old 

81

































VIII: The Perinatal Care Ecosystem

97

American Journal of Obstetrics & Gynecology – Maternal Fetal Medicine; August, 2022 
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Women’s Mental Health @Ob/Gyn: Center for the Transition to 
Parenthood

• First ever research-to-practice center enhancing perinatal care ecosystem for 2 Generation impact

• Ob care as a touchpoint for public health intervention

– Promote family well-being from the start

– Whole-person approach 

– The psychological birth of parents that affect the child

• Support Obs supporting patients, support patients

– Community collaborators

– Evidenced-based materials available in multiple formats (TikTok, X, handouts, MyCare)

– Website: clearinghouse for resources (e.g., Black Birthing Joy)

– Demonstration projects, scale up  

Established with $21 million gift from Bezos Family Foundation 



99

PMADs Are 
Preventable: 
Social Support Role of relationships 

and  communities 
and interventions 
that build on these 
strengths to 
improve maternal 
and child health 
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PMADs Are 
Preventable: 
Social Support
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PMADs Are 
Preventable: 
Social Support 
and 
Community 
Expertise 

Questions?
Contact Kiyanne Rivers at                                 
LF2292@cumc.columbia.edu

Join our virtual Postpartum Drop-In 
Groups designed to give postpartum 
patients the opportunity to connect 
with others, gain support, ask questions 
and get answers. 

These weekly groups are hosted by 
obstetrics providers, mental health 
providers, and patient peers. Attendees 
are encouraged to join as many 
sessions as they would like.

Weekly Session Schedule: 

Wednesdays:      10:00 - 11:00 AM                 

Wednesdays:      1:00 - 2:00 PM   

Thursdays:          4:00 - 5:00 PM

Kimberly Seals Allers



THANK YOU


