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Progress and a Hopeful Future

• Great progress, although a great deal to do
• Convergent brain circuitry findings in study of 

suicide thoughts and behaviors (STBs) to target
• Many ways to target the brain circuitry to prevent 

suicide

• Pharmacological 

• Non-pharmacological

• Regularizing sleep and other daily rhythms

• Robust

• Potential for broad international dissemination

• therapy
• self-empowerment

Yale SCHOOL OF MEDICINE

2

Adolescent & Young Adult Mood Disorders & 
Suicide
• Main diagnoses in persons who die by suicide

• Critical Period of adolescence/young adulthood

• Mood disorders and suicide behavior emerge 
• Frontal systems regulating emotions and impulses and of 

cognitive flexibility and decision-making maturing

• Major preventable cause of early mortality
• Elucidate neurodevelopment and realign trajectories

• Prevent progression and suicide – need more research in youths

Schmaal et al., Molecular Psychiatry, 2020
Yale SCHOOL OF MEDICINE
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Range of Symptoms in Mood Disorders and 
Risk for Suicide

MANIA DEPRESSION

EMOTIONS euphoric, irritable, down, decreased 
pursue pleasure pleasure (anhedonic)

SLEEP little sleep more or impaired sleep
ENERGY high energy low energy
ACTIVITY agitation feeling slowed, pained

ATTENTION distractible poor concentration

SELF ESTEEM   grandiose low self esteem

BEHAVIOR increased decreased
risky behavior withdrawn

THOUGHTS fast impaired flexibility

1st
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Measurable
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Frontal System in STBs

• Emotional processing, regulation, reactivity
• Increased negative (dysphoria, anxiety), decreased positive (anhedonia)

• Cognitive flexibility to consider options and decision-making

• Control of impulses/responses to internal states and pain

• Frontal cortex & its inputs mature in adolescents/young adults
• Excessive reactivity of dysregulated amygdala

• Weaker PFC functioning and regulation

• Hypothalamus-related functions, e.g., sleep, circadian rhythms, 
neuroendocrine functioning
• Functions of major connection sites: amygdala, ventral PFC, insula

Schmaal et al., Molecular Psychiatry, 2020
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Developmental Sequence of Region Differences
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Are changes in the hypothalamus even earlier?
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High Resolution Structural MRI:
§ Morphology

Functional MRI (fMRI):
§ Regional Responses
§ Functional Connectivity

Diffusion-Weighted Imaging:
§ White Matter Microstructure
§ Structural Connectivity

Yale SCHOOL OF MEDICINE

Multi-modality MRI Scanning Methods
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Early Amygdala and Progressive PFC and 
Connectivity Differences in Adolescents with BD

Kalmar et al., J Am Acad Child 
Adolesc Psychiatry, 2009

Increased 
Responses

Blumberg et al., Arch Gen Psychiatry, 2003

Decreased
Volume

Yale SCHOOL OF MEDICINE

Kalmar et al., JINS, 2009

Weathers et al., 
JACAAP, 2018 

Najt et al., Biol 
Psychiatry, 2015
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Adolescent & Young Adult Suicide Attempters 
with BD

Gray Matter White Matter Function

• Some similarities in attempters with BD & major depressive disorder
• Magnitude may be predictive of future attempts
• Differences may continue to progress
• Hopelessness key risk factor

Johnston et al., Am J Psychiatry, 2017
Fan et al., J Affective Disord, 2019

Lippard et al., J Affective Disord, 2019
Sankar et al., Bipolar Disord, 2020
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Global effort 
in adolescents

Yale

U Melbourne

Cambridge U
MR IMPACT

Schmaal et al., Molecular Psychiatry, 2020, 
van Harmelen et al., Neuropsychopharmacology, 2020

Yale SCHOOL OF MEDICINE

HOPES International Consortium: 
Help Overcome and Prevent the Emergence of Suicide

Colic et al., JCPP, in press

• Longitudinal study of BD & 
MDD, n=92 females

• Future (2y) SI (35.9%) and 
SB (43.5%)

• Frontal cortical thickness and 
white matter differences

• Additional white matter  
differences in SBs
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Suicide Attempters with BD

Intrinsic Connectivity Distribution (ICD)
• Identifies hubs of dysconnectivity as 

potential prevention targets

Sankar et al., Translational Psychiatry, 2022
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Ventromedial PFC Anterior Insula
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Genetic & Environmental Mechanisms and 
Brain Circuitry Targets

Cells 

STRESS Frontal Circuitry
Gray Matter
White Matter

Function

GENES

Proteins

Yale SCHOOL OF MEDICINE

Willour et al, Mol 
Psychiatry, 2012

AFSP
BSG-1-005-18 

PRS Scores

Colic et al, European 
Neuropsychopharrm, 2022

Gender

Bottom Up
Regularizing of 
Daily Rhythms

Stem Cells and 
Cortical Organoids 
from Blood Cells

Drs. Jonas & Park
Mitochondrial study 
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§ Modification of Social Rhythm Therapy (SRT) component of IPSRT in 
collaboration with Dr. Holly Swartz
§ provide healthy self-strategies to regularize sleep and other daily rhythms

§ doable modifications of behaviors from morning to evening
§ social zeitgebers key

§ 12 manualized sessions
§ 3 in-person visits (first, mid, last) with MRI scanning

§ 9 sessions by videotelecommunication
§ modifications for age group: e.g., content on social media

§ NIMH-funded study of adolescents and young adults with BD I, II, OS 

§ KTGF–funded study of adolescents with a parent with BD
§ Incorporated actigraphy and smartphone ecological 

momentary assessment (EMA) with Drs. Kathleen
Merikangas and Joel Swendsen (mMARCH team)

BE-SMART: Brain Emotion Circuitry-Targeted 
Self-Monitoring And Regulation Therapy- DR

Yale S C H O O L  O F  M E D IC IN E

13

§ Improved regularity of sleep and other daily rhythms, including social rhythms

§ Brief Social Rhythm Scale (BSRS)

§ Pittsburgh Sleep Quality Inventory (PSQI)

§ Improved emotion regulation

§ Difficulty in Emotion Regulation Scale (DERS)

§ DERS for Positive Emotions (DERS-P)

§ Reduction in both elevated and depressed mood symptoms

§ Hamilton Depression Rating Scale 29-item (HDRS-29)

§ Young Mania Rating Scale (YMRS)

§ Reduced hopelessness

§ Beck Hopelessness Inventory (BHI)

§ Reduced suicide propensity

§ Concise Health Risk Tracking Scale, Suicide Propensity subscale (CHRT)

§ Changes at 6 weeks: proximal suicide risk

BE-SMART-DR: Initial Findings

Sankar et al, Am J Psychotherapy, 2021
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§ Hypothesized improved functioning of emotion regulation circuitry

§ Reduction of excessive amygdala responses

§ Increased PFC engagement

§ Correlated with changes in 
symptoms and behaviors

§ Actigraphy continuous & Smartphone ecological momentary assessment 
(EMA) 4x/d for 2 weeks at the beginning, middle and end

§ Actigraphy complementary objective information

§ L5: higher L5 reflects more activity during 5 hours most rest

§ Relative amplitude (RA): lower RA reflects lower daytime activity and 
higher night-time activity

§ Inter-daily stability (IS): lower IS reflects lower consistency of activity-
rest patterns across days

§ Subjective compared to objective

§ Smartphone for increased temporal resolution and proximal risk 

BE-SMART-DR: Initial Findings

Yale S C H O O L  O F  M E D IC IN E
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• Symptoms of Bipolar Disorder or Major Depressive Disorder 

•History of suicide thoughts and/or behaviors 

• Ages 16 – 29 years

• 12 sessions

•Comprehensive clinical and behavioral assessments

• Actigraphy

• Smartphone EMA

•Relationships between measures and brain changes

Yale SCHOOL OF MEDICINE

New AFSP Focus Trial STR-1-002-20
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Smartphone EMA
Reduce burden and increase data collection completion without 
compromising key data needed
§ 2 weeks: beginning, middle, end, and 6-month follow-up
§ 4 times a day
§ Change to app on installable on participants’ own phone; provide 

phone if needed
§ Reduce question number
§ Key to collect:

§ Changes in rest-activity, social and other daily rhythms
§ Changes in suicidal thoughts and behaviors
§ Proximal suicide risk factors 
§ Temporal variability
§ Mood disorders focus and mMARCH collaboration

§ Mood circumplex
§ Stressors: timing and type (e.g., peer, family, etc)

§ Step in long-term goal towards incorporating real time data 
feedback to patients and clinicians for personalized treatment
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Study STR-1-002-20

• Ages 16 – 29y
• Symptoms of Bipolar 

Disorder or Major 
Depressive Disorder 
•History of suicide 

thoughts and/or 
behaviors

• Mood.yale.edu
• Hilary Blumberg, MD

hilary.blumberg@yale.edu

Therapists:
• Erin Carrubba LPC, 203-785-2507 

erin.carrubba@yale.edu

• Bernadette Lecza LPC, 203-737-2868        
bernadette.lecza@yale.edu
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