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GENES

BEHAVIORPSYCHIATRIC DISORDERS 
& SYMPTOMS

BRAINGoal:  Identify brain/behavior 
mechanisms of child psychiatric 

disorders
More Accurate & Effective

Diagnosis & Treatment
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Learning Objectives:

(1) To review the magnitude of the related but distinct 
problems of youth suicide and non-suicidal self-injury 
(NSSI, aka "self-cutting")

(2) To report data from a study of teens engaged in 
NSSI and suicide

(3) What can be done to address youth suicide now?
How can better understanding of brain/behavior 

mechanisms of NSSI be translated into better care in 
the future?
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Teenagers and young adults in the United States are 
being ravaged by a mental health crisis — and we are 
doing nothing about it. As of 2017, statistics show that 
an alarming number of them are suffering from depression 
and dying by suicide. In fact, suicide is now the second 
leading cause of death among young people, surpassed only 
by accidents.

After declining for nearly two decades, the suicide 
rate among Americans ages 10 to 24 jumped 56 
percent between 2007 and 2017, according to data from the 
Centers for Disease Control and Prevention. And for the 
first time the gender gap in suicide has narrowed: Though 
the numbers of suicides are greater in males, the rates 
of suicide for female youths increased by 12.7 percent 
each year, compared with 7.1 percent for male youths.

Jan 6, 2020

https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_06-508.pdf
https://www.cdc.gov/nchs/data/databriefs/db352-h.pdf
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2733430?utm_source=For_The_Media&utm_medium=referral&utm_campaign=ftm_links&utm_term=051719
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At the same time, the rate of teen depression shot up 
63 percent, an alarming but not surprising trend given 
the link between suicide and depression: In 2017, 13 
percent of teens reported at least one episode of 
depression in the past year, compared with 8 percent of 
teens in 2007, according to the National Survey on Drug 
Use and Health.

How is it possible that so many of our young people 
are suffering from depression and killing themselves when 
we know perfectly well how to treat this illness? If 
thousands of teens were dying from a new infectious 
disease or a heart ailment, there would be a public 
outcry and a national call to action.

https://www.pewresearch.org/fact-tank/2019/07/12/a-growing-number-of-american-teenagers-particularly-girls-are-facing-depression/
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Mechanisms Matter:  A tale of 2 children…

Jack 5yo fatigue, fever, joint 
pain, swollen belly, bruising

• Exam:  
hepatosplenomegaly, pale

• CBC: WBC 3.7 (32% neut
10% blast), Hgb 9.8 PLT 172

• Symptoms + bio-marker 
=specific early diagnosis 
=mechanism-targeted 
treatment

• =better prognosis/outcome

US childhood (<20yo) mortality trends for 
lymphoma and leukemia, & Other Cancers

APC=Annual Percent Change 
Smith M A et al. J Clinical Oncology 2010;28:2625-2634
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Mechanisms Matter:  A tale of 2 children…

Riley 8yo ”very moody”
• Irritable/angry/destructive
• Sad/sullen/wants to die
• Hyper/silly/goofy
• Therapy at 4 for anger and not 

following directions
• Treatment at 6 for anxiety with 

SSRI + therapy led to 
hospitalization for out of 
control behavior.

Test to determine what diagnosis(es)?
…treatment?
…prognosis?
…risk for suicide?
…need for ER evaluation?
…need for inpatient psychiatric 
hospitalization?
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Suicide=2nd leading cause of death 10-34yo
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Rates of Completed Suicide in 15-19 year olds have NOT 
changed 1975-2015
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Completed Suicide:  The Tip of the Iceberg

• Suicide 2nd leading cause of death 10-
33yo

• Past year HS students (2019 CDC YRBS):
• 18.8% serious SI
• 15.7% made suicide plan
• 8.9% made suicide attempt (SA)
• 2.5% sought medical attention for suicide 

attempt (SA)
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Percent of HS Students Who Made a 
Suicide Plan During Past Year

Percent of HS Students Who Made a 
Suicide Attempt During Past Year

CDC Youth Risk Behavior Surveillance (YRBS) 2019 
Shows High Rates of Suicidality Among High School (HS) Students
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Increase in completed suicide 2000-2016 
by age Source:  CDC 06/2018

Females Males
Suicide rates ↑30% >50% of US States since 1999
>54% who died by suicide had NO known mental health disorder
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Risk Factors for Suicidal Thoughts & Behaviors:  A Meta-analysis of 50 Years of 
Research (Franklin JC Psychol Bull 2017)

Top 5 Broad Risk Factor Categories in terms of popularity

Pre-1985 1985-1994 1995-2004 2005-2014

Rank Category % ES Category % ES Category % ES Category % ES

1 Demographics 29.73 Internalizin
g

29.89 Internalizing 28.26 Internalizing 22.81

2 Internalizing 14.86 Prior STBs 13.88 Externalizing 14.67 Demographics 19.14

3 Prior STBs 10.81 Demograph
ics

11.03 Prior STBs 11.85 Externalizing 16.02

4 Externalizing 9.46 Externalizin
g

10.68 Demographics 11.85 Prior STBs 11.52

5 Social Factors 5.41 Social 
Factors

9.25 Social Factors 8.37 Social Factors 9.61

Total 70.27 74.73 75.00 79.10

Take home:  50 yrs of researchà Same 5 factorsà Prediction little better than chance
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Mechanisms Matter: Youth Suicide & Non-Suicidal Self-Injury

A 19-YEAR-OLD DIES BY SUICIDE ONE YEAR AFTER 
SURVIVING THE PARKLAND SCHOOL SHOOTING March 22, 2019

Sydney Aiello, a survivor of the school shooting 
in Parkland, Fla., killed herself last weekend, 
according to family members and friends cited in 
news reports.

Aiello, 19, was a senior at Marjory Stoneman 
Douglas High School last year when a gunman killed 
17 students and school staff.

“Cara said Sydney struggled to attend college 
classes because she was afraid of being in a 
classroom and was often sad recently but never asked 
for help before she killed herself.”
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Nat’l Council Suicide Prevention & 
Nat’l Institute of Mental Health 2014 • Reduce suicide attempts & suicide 

completions by 20% in 5 yrs & >40% 
in 10 yrs

1) Why do people become suicidal?
2) How can we better detect/predict 

risk?
3) What interventions or preventions 

are effective?
4) What services are most effective for 

treating suicidal behavior?
5) What non-health care centered 

preventions/interventions work?
6) What new & existing research 

infrastructure is needed to reduce 
suicidal behavior?
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NSSI:  Non-Suicidal Self-Injury

“deliberate destruction of one’s body in without intent to die”
• Self-cutting, also erasing, scratching, burning
• Arms, thighs, stomach
• “Suicidal gesture”:  outdated term
• Not clear that there are sex differences
• No SES or ethno-racial differences
• Growing problem:

– 13-25% of adolescents (Rodham 2009)
– 25% 7-24yo seen in ED for self-harm (Olfson 2005)
– 4.3% (1990)à13.2% (2000) teens hospitalized for self-harm engaged 

in NSSI (Olfson 2005)
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Relationship between NSSI & Suicide

• NSSI:  by definition no intent to die
• But…a risk factor for suicide attempt:

– TORDIA baseline NSSI predicts future SA better than baseline 
hx of SA (HR=7.31 p<0.001; Asarnow 2011)

– Baseline NSSI predicted future SA among teens despite 
controlling for past SA (OR=7.5, p=0.009, Cox 2012)

– History of NSSI éx7 risk for SA in n=399 high school students 
despite controlling for prior depression, SAs, and gender (Guan 
2012)

• Problem:  Insufficient understanding of the mechanisms of NSSI & 
suicide
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Learning Objectives:

(1) To review the magnitude of the related but distinct 
problems of youth suicide and non-suicidal self-injury 
(NSSI, aka "self-cutting")

(2) To report data from a study of teens engaged in 
NSSI and suicide

(3) What can be done to address youth suicide now?
How can better understanding of brain/behavior 

mechanisms of NSSI be translated into better care in 
the future?



20

SA vs. NSSI:  Dogma & Data

• Similar theoretical models for youth suicide and NSSI:
1. Inter-personal stress vs. intra-psychic conflict
2. Emotion generation/recognition
3. “Cold cognition”:  decision-making, reward, 

impulsivity
4. “Emotion regulation” as final common pathway

• Few studies of NSSI-only vs. SA-only youths
• Few studies of brain/behavioral mechanisms 

underlying use these theories

Photo source: http://www.asiaone.com/a1media/health/03Mar08/images/self-cutting-runny-edit.jpg
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NSSI-only vs. SA-only vs. TDC Youths

Participants:
1) NSSI-only:  cutting in the past month with more 

than 5 lifetime episodes, no SA 
2) SA-only:  suicide attempt in the past month, no 

NSSI
3) HC: no mental health history in themselves of 1st

degree relatives
• IQ >70; English fluency in the teenage participant
Outcomes:

• Psychopathology/demographics
• Behavioral task performance
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Sample Demographics

NSSI
(n=45)

SA 
(n=45)

Age in Years (SD) 14.9+1.3 15.3+1.3 t(88)=-1.48, p=0.14

Females (n, %)
Males

38 (84%)
7 (16%)

28 (62%)
17 (38%)

χ2=5.68, p=0.02

SI Onset 12.4 y/o 13.8 y/o p < 0.01

Onset of Self-
Injurious Behavior 
(NSSI or SA)

13.2+1.8 14.8+1.4 F(1,84)=15.40 p<0.01

BSS Current SI 13.21+8.07 10.68+7.91 F(1,85)=2.17 p=0.14

Medications
None
SSRI
Sedatives

6 (13)
34 (76)

4 (9)

17 (38)**
23 (51)*

0 (0)*
*p < .05; **p < .01 
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Reason for Engaging in Self-Harm
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Prisoner’s Dilemma Task:  
Peer Acceptance & Rejection

• Simulates social situations using reciprocal economic 
exchange

• (In English):  Players win money depending on 
whether they and the other player decide to 
cooperate or not cooperate (“defect”)

• Each player’s decision is revealed after every round
• Allows examination of players’:

– (a) Play (do they cooperate/work together vs. 
defect/reject peer)

– (b) Attitudes (how do they feel/react when 
the other players cooperate vs. defect)
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Peer Acceptance vs Rejection

Player Earns Co-Player Earns
If both cooperate $2 $2
If both don’t cooperate $1 $1
If player does, but co-player doesn’t $0 $3

If co-player does, but player doesn’t $3 $0

Decision presentation Player makes decision to coop Both players see results
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PD:  Stress During Peer Acceptance/Rejection

20.19

6.27

10.16
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Perceived Stress

NSSI
SA
TDC

Kim KL Psych Research 2015

F(2,72)=5.62 p<0.01
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Unconscious Attitudes towards Suicide & NSSI: 
Self-Injury Implicit Association Task

Nock et. al, 2007, 2012

Mechanisms Matter: Youth Suicide
& Non-Suicidal Self-Injury

PediMIND Solution:  Define brain mechanisms of SA vs. NSSI

Bias To Something=Faster reaction time classifying center object
when top category paired with “me” (than when paired with “not me”)

if I have thought about center object before
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Implicit Associations in 7,015 Adults Robustly Map onto 
Self-Harm

N=7,015 adults 
completing >1 IAT via 
ImplicitMentalHealth.com
• N=2,332 self-injury
• N=2,298 death
• N=2,385 suicide

Glenn JJ J Abn Psych 2017
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p<0.05

F(2,133)=18.3
3 p<0.01
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Summary:  NSSI vs. Suicide Attempters

• NSSI is a serious problem associated with
– Earlier onset of self-harm behavior
– Greater implicit association with cutting & death/suicide (SI-IAT)
– Greater self-reported stress during inter-personal 

collaboration/conflict (Prisoner’s Dilemma)
• Why haven’t these NSSI-only youths tried to kill themselves (yet)?
• What is the neural mechanism underlying NSSI-only/itself?
• What is the mechanism NSSI-only à 1st suicide attempt (vs. 

continuing with NSSI-only or remitting?
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Learning Objectives:

(1) To review the magnitude of the related but distinct 
problems of youth suicide and non-suicidal self-injury 
(NSSI, aka "self-cutting")

(2) To report data from a study of teens engaged in 
NSSI and suicide

(3) What can be done to address youth suicide now?
How can better understanding of brain/behavior 

mechanisms of NSSI be translated into better care in 
the future?
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Pediatrics 2018
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COVID Does Not Universally Increase ED Visits 
For Suicide (Yard E. MMWR 2021) 

ED Visits Adults 18-25ED Visits Children 12-17
Feb-March 2021 
↑ 50.6% girls 
↑ 3.7% boys
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Oregon Zero Suicide Plan 2014
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Self-Cutting:  What can we do now?

• Ask….don’t assume:
– Have you ever cut yourself on purpose?
– When?  
– Why? 

• Assess for suicide (which may be separate prob)
• Don’t reflexively send them to the ER (if possible 

depending on your setting)
• Don’t reflexively assume this is a personality 

disorder
• Substitution:  Ice bath?  Etc.
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NIMH Suicide 
Screening Tools

…but what about 
access to quality 
child psychiatric 
services…especially 
affordable 
outpatient care?
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Pediatrics 2019
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What can we do NOW?  Make a safety plan

• Adults in 9 Eds 2010-2015 n=1640 pts
• Safety plan=prioritized list of coping strategies & skills vs. 

Tx As Usual (TAU)
• Safety plan group=

– ↓suicidal behavior (3.03% vs. 5.29% TAU--> 45% fewer suicidal 
behaviors during 6 month follow up)

– Double rate of keeping at least 1 outpatient follow up (OR 2.06)

JAMA Psychiatry 2018
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Make a Safety Plan:
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What can we do NOW?
PediMIND Program Research (www.PEDIMIND.org)

• Following the example of childhood leukemia—where better understanding of 
biological mechanisms has transformed childhood leukemia from fatal for all kids, to 
now 5-year survival over 95%

• PediMIND Program seeks to improve our understanding of brain/behavior 
mechanisms underlying youth suicide, non-suicidal self-injury (NSSI, ie self-cutting), 
and irritability—that could ultimately improve how we diagnose and treat these most 
important child mental health issues.

• Mechanisms matter:
1) Mechanism-based prediction of NSSI and suicide
2) Mechanism-based treatment for NSSI and suicide
3) Computer assisted cognitive remediation—aka “retraining the brain”
4) Targeted/novel medications
5) Improved/targeted therapy

• PediMIND program values partnership with clinicians 
(nurses, SW, MDs, PhDs), families, teachers/schools,
community organizations, & funders.
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R01MH110379 Non-suicidal Self-Injury in Children:  
Brain Behavior Mechanisms & Risk for Suicidal Behavior

10-17 year olds who EITHER cut themselves but have not made a 
suicide attempt OR controls with no mental health problems 
themselves or their parents

-Detailed multi-informant assessments (interviews, questionnaires, and smart 
phone app)

-MRI brain scan & special computer games to define mechanisms of peer 
acceptance/rejection & implicit attitudes about suicide/NSSI

-Brief follow ups at 3, 6, 9, 12, 15, & 18 months
-$680/family

1) What brain/behavior mechanisms differentiate 11-16yo’s engaged 
in NSSI vs. control youth?

2) Which mechanisms predict subsequent 1st-onset suicide attempt 
(18 months of follow up)?

www.PEDIMIND.org
PEDIMIND@partners.org
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NSSI Children (n=33) Have Significantly Different Brain 
Activity During Peer Rejection vs. Controls (n=22)

Ke 281 X=-35 Y=-43 Z=18 Left BA 10

Ke 57 X= -5 Y=-17 Z=33 Left Ant Cing Cortex

NSSI n=33 TDC n=22
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Therapeutic Evaluative Conditioning (TEC):  Mobile Intervention 
for Self-Injurious Thoughts & Behavior 
(Franklin JC J Consult Clin Psychol 2016)

• Targets:  ↑ aversion to NSSI/self-harm & ↓ aversion to self
• 3 studies adults randomized to TEC vs control app 1 month 

(N=114, 131, 163)

• Results:
– TEC reductions in NSSI (32-40%), suicide plans (21-59%), 

suicidal behaviors (33-77%)—no reduction in SI
– 2 of 3 studies showed TEC impacted targets
– Not maintained at 1 month follow up
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• N=1393 Quebec Longitudinal Study of Child Development followed birthà17 yo
• Teachers rated irritability yearly.  Children self-report dep, anx, disruptiveness, 

hyper/impulsivity @13yo and suicidality @15 & 17 yo
• 4 trajectories:  low 75%, rising 13%, declining 7%, & persistent 5%

JAACAP 
2019
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Charles H. Hood Foundation Major Grant 2020 
Brain Mechanisms Underlying Irritability & Suicide

10-14 year olds who EITHER have attempted suicide OR 
controls

-Detailed multi-informant assessments (interviews, questionnaires, 
and smart phone app)

-MRI brain scan & special computer games to define mechanisms of 
peer acceptance/rejection & implicit attitudes about suicide/NSSI

-Brief follow ups at 3 & 6 months
-$310/family

1) What are brain/behavior mechanisms underlying youth 
suicide & irritability?

2) Which mechanisms predict repeat suicide attempt?

www.PEDIMIND.org
PEDIMIND@partners.org
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Summary & Future Directions:

• NSSI=self-injury without intent to die (suggesting that not all NSSI youth need the 
ER/inpatient care).  But, it places children at 7x increased risk of a suicide attempt

• NSSI is a growing & serious problem associated with
– Earlier onset of self-harm behavior
– Greater implicit association with cutting & death/suicide (SI-IAT)
– Greater self-reported stress during inter-personal collaboration/conflict (Prisoner’s Dilemma)

• Critical role of screening & safety planning b/c never enough ED or inpatient beds
• Key question #1:  What is the neural mechanism underlying NSSI-only/itself?
• Key question #2:  What is the mechanism NSSI-only à 1st suicide attempt (vs. 

continuing with NSSI-only or remitting?
• Key question #3:  What is the mechanism of repeat suicide attempt?
• Together, we can make a powerful difference—just like as has been done in childhood 

cancer—when providers, families, researchers work together—to conduct mechanism-
oriented research….for a precision medicine approach to diagnosis, treatment, 
predition, & ultimately prevention—of NSSI & suicide.
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To learn more—or to share with 
other families & providers:

www.PEDIMIND.org
617-855-3900

Facebook/Instagram Pedi MIND
Together—we can make a 

powerful difference.
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Thank you!! 

• Families who have courageously participated.
• Funders who have supported this work.

•PediMIND Program—a dedicated, talented team!

www.PEDIMIND.org

PEDIMIND@partners.org


