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2024 Higher-Level Felony Defense Training
September 10-12, 2024 / Chapel Hill, NC

Cosponsored by the UNC-Chapel Hill School of Government
& Office of Indigent Defense Services

Tuesday, Sept. 10

12:30-1:00 pm Check-In
1:00-1:15 pm Welcome
1:15-2:15 pm Defending Eyewitness Identification Cases (60 mins.)

Laura Gibson, Assistant Public Defender
Beaufort Co. Public Defender’s Office, Washington, NC

2:15-3:15 pm Mitigation Investigation (60 mins.)
Josie Van Dyke, Mitigation Specialist
Sentencing Solutions, Inc., Knightdale, NC

3:15-3:30 pm Break
3:30-4:15 pm Preparing to Defend High Level Felonies (45 mins.)

Phil Dixon, Teaching Associate Professor
UNC School of Government, Chapel Hill, NC

4:15-5:00 pm Self-Defense Update (45 mins.)
John Rubin, Professor of Public Law and Government
UNC School of Government, Chapel Hill, NC

5:00 pm Adjourn
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Wednesday, Sept. 11

9:00-10:15 am

10:15-10:30 am

10:30-11:15 am

11:15-12:00 pm

12:00-1:00 pm

1:00-2:30 pm

2:30-2:45 pm

2:45-3:45 pm

3:45-4:45 pm

4:45 pm

5:30 pm

The Law of Sentencing Serious Felonies (75 mins.)
Jamie Markham, Thomas Willis Lambeth Distinguished Chair in Public Policy
UNC School of Government, Chapel Hill, NC

Break

Storytelling and Visual Aides at Sentencing (45 mins.)
Sophorn Avitan and Susan Weigand, Assistant Public Defenders
Mecklenburg Co. Public Defender’s Office, Charlotte, NC

Preventing Low Level Felonies from Becoming
High Level Habitual Felonies (45 mins.)

Jason St. Aubin, Assistant Public Defender
Marcilliat & Mills, PLLC, Charlotte, NC

Lunch (provided)

Brainstorming, Preparing, and Presenting a Sentencing Argument (90 mins.)
Small group workshops

Break
Preservation Essentials (60 mins.)

Glenn Gerding, Appellate Defender
Office of the Appellate Defender, Durham, NC

Client Rapport (60 mins.) (ETHICS)
Tucker Charns, Regional Defender
Indigent Defense Services, Durham, NC

Adjourn

Optional Social Gathering
TBA
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Thursday, Sept. 12

9:00-10:00 am Basics of Batson Challenges (60 mins.)
Hannah Autry, Ass’t. Capital Defender, Office of the Capital Defender, Durham, NC
Kailey Morgan, Staff Attorney, Center for Death Penalty Litigation, Durham, NC

10:00-10:15 am Break

10:15-11:00 am Protecting Jurors from Removals for Cause (45 mins.)
Emily Coward, Director of the Inclusive Juries Project,
Johanna Jennings, Director, The Decarceration Project
Duke University School of Law, Durham, NC

11:00am-12:00 pm  Peremptory and For Cause Challenges (60 mins.)
James Davis, Attorney
Davis and Davis, Salisbury, NC

12:00 pm Wrap Up and Adjourn

CLE HOURS: 12.50
includes 1.0 hour of ethics/professional responsibility
*pending approval by the NC State Bar*




LAURA NEAL GIBSON DEFENDING
CHIEF PUBLIC DEFENDER EY EWIT N ESS
SECOND JUDICIAL DISTRICT I D E N TI F I C ATI O N

WHY DO YOU THINK
EYEWITNESS TESTIMONY IS SO

POWERFUL FOR THE STATE?

This is the part where you have to respond! And yes | will use the Socratic method if forced

UNITED STATES

V. BROWNLEE, Tola ur SO Gaimese o e
454 F3D 131, 142 being who takes the a finger at the
(3D C|RC 2006) lant, and says, ‘That's the ol




THE
PROSECUTOR’S
OPENING
NUENEND

Ladies and Gentlemen, you don’t have to take my word for it.
The evidence will show that on December 2,2022 at 2:15 am in
the dark of night,a man went in to the home of Betty and Bob
Smith and stole their tv. Yes, it was dark. Yes, they are both in
their 90s. Yes, they both wear corrective lenses and had taken
their glasses off to go to bed. No, there weren’t any lights on.
Sure, it happened in about | second. No, we don’t have a single
shred of physical evidence to show to you. But, ignore all of
that, because you don’t have to take my word for it.

‘When Betty Smith takes that witness stand, she will tell you that
she is 100% confident that the man who poked his head in their
bedroom and pointed a gun at her for that split second was the
defendant, John Doe. She saw him with her own eyes. She is a
sweet, old, church going lady. She wouldn’t lie to you. She will
tell you she could never forget the scariest moment of her life.
You don’t have to take my word for it. She will tell you herself!

WHY DO JURORS BELIEVE
EYEWITNESSES?

+ Of course you remember the most
stressful moment of your life!

* If he says he saw i, then he had to
have seen it! He is sworn to tell the

+ He s so confident, so he must
know for sure!

* He wouldn't put a person in prison
if he doesn't believe that he is telling
the truth.

* He doesn't seem like a racist.

NEXT
QUESTION...I
PROMISE THIS IS
THE LAST!

YES, THIS ISATRICK QUESTION.




UNITED STATES
V.BROWNLEE,

454 F3D 131, 142
(3D CIRC.2006)

“While Science has firmly established the inherent unreliability:
of human perception and memory, this reality is outside the
jury's common knowledge, and often contradicts jurors’
commonsense understandings. To a jury, there is almost
nothing more convincing than a live human being who takes the

stand, points a finger at the defendant, and says, That's the

RECONSTRUCTED
MEMORY

FALSE MEMORIES



https://www.youtube.com/watch?v=buhMdC7MO0U
https://www.youtube.com/watch?v=PB2OegI6wvI

OK, MEMORY SUCKS AND JURIES GET IT WRONG...
WHERE DO WE GO FROM HERE?

Ronald Cotzon will remind you why this i important!

What counts as an Eyewitness Identification and what s the law?

Constitutional Arguments NC Eyewitness Identification Reform Act

A 4

How about some fact scenarios?

How do | challenge Eyewitness Idendfications?

Motions to Suppress Voir Dire Cross-Bxamination  Expert Testimony. Closing Jury Instructions

10

'WHY IS EYEWITNESS
IDENTIFICATION SO
IMPORTANT?

.
* Eyewitness misidentification is
the greatest contributing factor
to wrongful convictions proven
by DNA testing, playing a role
L]

o

in more than 75% of
convictions overturned
through DNA testing
nationwide.

* 41% of overturned cases
involved cross-racial
eyewitness identifications.

* lonocence Projegy

11

Live LindUp= group of pedplé @isplayedseofam gyewitnesslin
THRL ES"Of person.
IDENTIFICATION Photo Lineup —anarray of photagraphs is displayed toan

PROCEBDURES eyewimess.

IShow-up + an eyeWitness f§ presefibivith a fingle live Sispect.



https://youtu.be/DZsckuKiH94

Ifin custody, 2 nontestin per
‘order may NOT be used. 0 appear in lneup i consent not gven.

WHEN IS IT PROPER Upon Consent of the Defendant (even if not arrested)

FORYOUR CLIENTTO BE

REQUIRED TO

%ERL"IC'I’}':I AC-’}T;SI I\/l\N Afer a Brif Detention wih Reasorable eS)uspicion (imited to an ID.
PROCEDURE?

Upon being served with a Nontestimonial Identification Order

EYEWITNESS IDENTIFICATIONS MUST
COMPLY WITH CONSTITUTIONAL AND
STATUTORY REQUIREMENTS:

EYEWITNESS IDENTIFICATION REFORM
AcT
* Due Process Clause under the
Fourteenth Amendment

* Right to Counsel under the Sixth
Amendment T

UPDATE MATERIAL
March 1, 2008

* NC Eyewitness Identification Reform m—
Act under N.C.G.S. I5A-284.50

through 15A-283.53 ®

14

COMPLYING WITH THE DUE PROCESS CLAUSE

Q A S Y

THE TEST FOR ADMISSBLITY BGISSUE WHETHER PRURY CASE SNELLY REVEDY FOR VIOLATION >
FOR AN OUT-OF-COLRT CONSIDERING THE TOTC THE I 409 US 1681972 EXCLLSON
h
s
GF MSIDENTIHCATION.RELL V.
BGERS

15




itness’s Opportunity to View the Suspect Duri
the Crime

BIGGERS FIVE

FACTORS TO

EVALUATE The Accuracy of a Prior Descripti f the Suspect

LIKELIHOOD OF

MISIDENTIFICATION: The Degree of Certainty at the Identification
Procedure
The Length of Time Between the Crime and the
Identification Procedure

16

The right begins at the initial appearance after arrest that is
conducted by a judicial official (usually a magistrate) or when an

indictment or information has been filed, whichever occurs first.
Rothgery v. Gillespie Cty.

SIXTH
AMENDMENT Remedy for Violation of Right to Counsel > EXCLUSION
RIGHT TO
COUNSEL

Right to Counsel can be knowingly and voluntarily waived.

SIXTH AMENDMENT RIGHT TO COUNSEL

ATTACHED NOT ATTACHED
* In-Court show-up at a preliminary hearing. * Show-up identification after arrest but
Moore v. IL before indictment, PC hearing or other
+ Post-Indictment lineup. UL, v.Wade, 388 FEsEtipld it
US.218 (1967). * Photo Lineup. US. v.Ash

* Victim encountering suspect in jail as long as
no state action was taken to procure the
interaction. Thompson v. Mississippi

18




An impermissibly suggestive pretrial identification
procedure may taint an in-court identification. State
v. Flowers, 318 N.C. 208 (1986).

cd: A witness's in-court
identification is also inadmissible unless the State
proves by clear and convincing evidence that the
identification originated independent of the
IN-COURT unconstitutional lineup (that the identification is

IDENTIFICATIONS based on the witness's observations of the deft
during the crime and not tainted by the illegal out-
of-court identification). US. v.Wade, 388 US. 218
(1967).
Several factors should be reviewed that are similar
to those of Biggers.

19

'WADE FACTORS TO DETERMINE
INDEPENDENT ORIGIN

Prior Opportunity to Observe the Offense

Any Discrepancy Between the Pre-Lineup Description and
the Defendant’s Actual Description

Any Identification of Another Person or of the Defendant by
a Picture Before the Lineup Takes Place

Failure to Identify the Defendant on a Prior Occasion

Time Elapsed Between the Offense and the Lineup

+ Facts Concerning the Conduct of the lllegal Lineup

FACT + “Local" cab driver s called by victim to pick man up from his home.

SCENARIO: - B et ek o S

Later that evening, man calls driver back and asks him to take him back to
s home.

Driver drops man off a victim's home and sees victim le¢ man in
Vietim is found the next morning stabbed to death.

The next day.a photo line-up was given to driver and driver failed to identify
anyone when defendant was in line-up.

Driver attended a pre-trial hearing with victim'’s sister and was scil no able.
to posicively identify defendan, but was told by sister it was the guy who
murdered her brother.

Multiple news articles were written and media coverage included the picture.
of the defendant who was a VERY EASILY identified person with tattoos
covering his face.

State sought o have driver testify and we sought to keep out any in-court
identification




There is NO Fifth Amendment right to refuse to participate.

EFUSINGTO The refusal is admissible at trial.
ARTICIPATE Defendant can even be compelled to alter his/her appearance if it

has changed since the time of the crime. U.S. v.Valenzuela.

EYEWITNESS AR
IDENTIFICATION
REFORM ACT

23

PRINCIPAL PROVISIONS FOR LINEUPS NCGS 15A-284.52

INDEPENDENT ADMINISTRATOR METHOD OF PRESENTATION

Double Blind Lineup + Double Blind Sequential Lineup

Not investigating the crime - Sequentially
R Each presented separately and then
+ Alternative Methods allow for photo lineups removed before next presented

(i.e. computer or folder method)

24




INSTRUCTIONS FOR LINEUPS NCGS 15A-284.52

Eyewitness should not
8 feel compelled to make
an ID.

Perpetrator may or N Administrator doesn't
may not be present know suspect’s identity

Must be provided in

Investigation will It is as important to writing and eyewitness

continue whether ID exclude innocent
made or not persons as it is to ID

acknowledge receipt or
refusal noted

PRINCIPAL PROVISIONS FOR LINEUPS NCGS |5A-284.52

Statement of

General Lineup Fillers
Confidence
« Suspect’s photo should be * Generally resemble + Administrator shall seek and
contemporary and eyewitness's description of document a clear statement
appearance shall resemble perpetrator from the eyewitness in their
that at the time of the own words as to the

Ensure suspect does not

unduly stand out confidence level.

offense (to extent pracical.

Only one suspect per lineup. Eyewitness shall not be

provided any information

At least 5 filles for photo or
* Multiple eyewitnesses live lineup

concerning the person before
Fillers in prior lineup of the confidence statement.
another suspect shall not be
shown to same eyewitness

requires shuffing of suspect

With new suspect

26

PRINCIPAL PROVISIONS FOR LINEUPS NCGS 15A-284.52

RECORDING OF ID CONTENTS OF RECORD

Identification results

* Video record of live ID shall be made

unless not practical. Confidence statement.

* Audio record if not video or written ° NOrSEiEDE=n

record if video nor audio practical.

Date, time, and location

* Words of Eyewitness in ID

Reasons documented for method

Type of lineup and number of fillers

Sources of fillers

Photos used in lineup

Photo or other visual recording of live lineup

27




PROVISIONS + May ONLY be conducted:
RELATED TO « when a suspect matching the perpetrator’s description

is located in close proximity in time and place to the

SHOW-UPS IN crime or
NCGS |5A- + when there is a reasonable belief that the perpetrator
284.52 has changed his/her appearance close in time to the
. crime, and
« only if there are circumstances that require the
immediate display of a suspect to an eyewitness.
* Shall ONLY be performed using a live suspect (NOT A
PHOTO).
* Record of the show-up should be preserved with a
photograph.

Failure to comply shall be considered by the court in
adjudicating motions to suppress.

e T T T P STATUTORY

ewrness mdeniaon REMEDIES FOR
VIOLATION OF
o T o e S NCGS I5A-

ettt o pomtnes anafcaon T 284.52

A violation doesn't necessarly require suppression, but

ourt must evaluate whether it consticutes 3 substantial
violation or otherwise violates the Due Process Clause’s
TOTC test. See State v.Stowes, 220 N.C.App. 330 (2012)

29

FACT Hispanic male was stabbed, doused with rubbing alcohol, et on fire,
and left for dead. He craws to a neighbor's house, law enforcement

SCENARIO: responds and the victim is transported to the hospital.

* There were no other eyewitnesses to the actual crime other than
the victim, but statements were taken from neighbors that placed a
black male suspect who was familiar by name to the investigating
officers in the same area interacting with the victim several hours
carlier.

Non-Spanish speaking investigators respond to the hospital where
they attempt to interact with the victim who speaks broken English
to obtain his statement. The victim identifies the person who
assaulted him as someone he knows by “nasty dog and Jimmy.”

* Investigators show the victim a picture of the black male suspect
they were familiar with and tell the victim the individual's actual
name. The victim identifies that person in the single photo as the
person who assaulted him.




EVALUATING THE FACT SCENARIO IN LIGHT OF EIRA:

* Doesn'’t follow line-up requirements

- not live/photo/single person

* Doesn'’t follow photo line-up
requirements -> single photo

* Doesn'’t follow show up
requirements = not live/photo

What about Photo Show-ups?

An officer shows one photo to the witness of an

individual believed to match the description of the

perpetrator.

THE HOLE LEFT Clearly violates the EIRA procedures with regard to
BY NC EIRA photo lineups (i.e. fillers, double-blind, non-sequential,

etc)

Clearly violates the EIRA procedures with regard to

showups > statute requires a showup to be live

32

PRACTICETIP:
T FOR SOCIAL MEDIA IDENTIFICATION:

_d |

11



CROSS-RACIAL
IMPAIRMENT OR BIAS

Minneso Innocence Project

MOTIONS TO SUPPRESS: IDENTIFY ISSUES

If so, did the
B o @ ErEn Did a “suggestive” suggestive procedure Did the pre-trial ID
2 cross-racial ID? pretrial ID procedure create a substantial procedure comply
: take place? risk of with EIRA?

misidentification?

Raising Issues of Race in
Is there a right to : NC Criminal Cases by
counsel issue? coure D impact an In- |l “Alyson Grine and

: Emily Coward

Will the illegal out-of-

35

S sample Motions to Suppress and Motion to Exclude
INCLICHN Toctimony - provided i the manuscript

ARGUING THE - ,
MOTION TO Request RPN
SUPPRESS etem

If unsuccessful, you MUST object during the trial to the
Obi admission of the pretrial identification procedure and
JES ainted in-court identification. State v. Hunt, 324 N.C.
343 (1989)

36

12


https://www.youtube.com/watch?v=IwDztyx-qSg
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JURY SELECTION

EDUCATION SELECTING OPEN MINDS
+ Common misconception = victim's * If you are arguing have a cross-racial
never forget the face of his/her offender. identification, try to have a broad racial

composition to your jury and explore
issues of race with the potential jury
members.

* Jurors overestimate the reliability of
eyewitness testimony.

* Educate on the confidence conundrum. + Are any of the jurors overconfident
about the accuracy of eyewitness IDs?
'Will they form independent opinions?

38

CROSS EXAMINATION

« Lay out your argument through the witness.
* Avoid villainizing the witness.

« Avoid discussion of confidence.

« Establish the facts you need for your expert to testify.

* Familiarize yourself with department procedure for
eyewitness ID and question officer about it.

Goal of an

¢ witness > disp

Memory Factors Estimator and System Variables

State v.Lockiear —“expert estimony is properly admissible when such testimony can assist
the jury to draw certain nferences from facts because the expert i betcer qualfied: 349
N.C. 118, 147 (1998) > helpflness standare

EXPERT
TESTIMONY Rule 702 and 403 Compliance

Important especially for cross-racial identifications.

If expert testimony denied > judicial notice of research on
IDs

13



CLOSING ARGUMENT

You must paint a very clear
picture of why you believe
the identification to be faulty
based on all the testimony
presented from the officers
and the eyewitness.

You must remind the jury of
what you mentioned in voir
dire with regards to having
an open mind and about the
common misconceptions.

Opportunity to wrap it up
with a bow and drive home
the statistics if you have been
able to get them in.

Lastly, incorporate expert
testimony if presented or Drive it home with jury
anything of which the court instructions.

took judicial notice.

40

41

JURY INSTRUCTIONS

GENERALLY EIRA INSTRUCTIONS

* 101.15 — Credibility Evidence of non-compliance with the EIRA is
permitted to be considered credible
evidence.

* 104.90 — Identification of the defendant as
perpetrator of the crime
* 105.65 — Photo Lineup Requirements

+ 104.94 — testimony of expert witness
+ 105.70 — Live Lineup Requirements

REMINDER OF WHY THIS IS IMPORTANT?

14



LAURA NEAL GIBSON
CHIEF PUBLIC DEFENDER
SECOND DISTRICT

252-940-4096

43
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mailto:laura.n.gibson@nccourts.org

Mitigation Basics
—%‘

Josie Van Dyke
Sentencing Solutions, Inc.

What is mitigation and how do I
use it?

ar Everything has mitigation possibilities!

ar There are statutory guidelines, but the ADA, Judge, and
jury may consider nearly limitless information.

& Know everything you can about your client. Tell their
story.

o In addition to gathering information to “help” them in the
traditional ways, anticipate difficult questions or things
you may need to explain about your client. For example,

“What has happened to this person?” “What was he/she
thinking?”

&R This information may take many forms and have many
audiences.

“What Happened?”

& What conduct or problems in your client’s life
contributed to their criminal charges?
©3 Substance abuse
3 Mental health problems
3 Financial/employment problems
3 Personality Disorders
3 Cognitive impairment
3 Adverse Childhood Experiences
©3 Family History (of above items and criminality)
3 The list goes on ...




How do you find out
what happened?

&R Ask your client questions.

ar Talk to family members and others who know them
(as appropriate).

&R Read police reports

& Send for important records

& Obtain additional assessments

& Follow up with more questions as you obtain more
information.

Ask your client
Questions

&R You can ask direct questions such as:
3 Do you have any psychiatric or medical diagnoses?
3 Do you have a drug or alcohol problem?
3 What is your financial situation?
3 Was Social Services ever involved with your family?
3 Have you ever received services for a developmental

disability or brain injury?

3 Can you read and write okay?

& Sometimes this will work.

Ask your client
Questions

& More indirect questions:
©3 Are you taking any medications?
©3 Have you ever been hospitalized for any reason?
©3 Who was your last doctor? Do you remember why you saw them?
©3 Have you ever been to treatment for drugs or alcohol?
@3 Have you ever been court ordered to have a substance abuse assessment?
©3 Are there any drug or alcohol charges on your criminal record?
@3 Did you receive special education services or have an IEP in school?
@3 Can you tell me about the neighborhood where you grew up?
©3 Do you receive disability benefits?
©3 Are you currently employed or where did you last work?
©3 Where are you living? Have you ever been homeless?
©3 How do you pay your bills?




What's Right

&R Don’t forget everyone has someone who loves them and
thinks they are great!

& Who is the person who has treated you the best?

& Who do you love/like/respect?

ar Did you play sports or were you involved in any extra
activities?

ar Did you go to Sunday School?

& What are your job skills?

& What classes have you taken (even while incarcerated)?

ar This is just a starter list.

Be Patient and Persistent

&® Gaining client trust and gathering information is a
process.

a® Be patient. Many of the topics you will discuss can
be painful for your client.

& The client may not be fully aware of the impact of
some experiences on him/her and may be
processing issues as you are working with them.

& Your hard work will help earn your client’s trust.
This can make him/her more likely to take your
advice regarding difficult legal decisions.

ACES as an Interview Tool

& Adverse Childhood Experiences Survey (ACES) may help
identify (farticularly harmful experiences your client may
have had.

a® These early childhood experiences are linked to many
problems in later life.

a® The survey can be a good ice-breaker for difficult
conversations

ar This short survey is also very impactful when sharing
information about your client.

a® The longer version is great for “digging deeper.”
&R Samples provided.




Talk to family members
(If appropriate)

@@ Many clients will want you to speak with family members to
show that they have support in the community or to verify their
personal history.

@ Understanding family history can often help explain a
defendant’s current situation, behaviors, and attitudes.

a® If the client does not want you to talk to family, you need to ask
yourself why. There is a reason for this also.

@@ Family can be a source of support and/ or part of the reason
your client is in trouble.

@@ Use caution when relying on family members for information.

a® If your client has no “diagnosed” issues such as substance
abuse, medical, mental health, or is not in crisis, family history
may be the only thing that explains the criminal behavior.

10

Get the family on board!

@ Visit them in person if you can.

& Have them tell you specific stories about the client.

& Ask open-ended questions whenever possible.

& Get pictures and awards!

& Have them tell you about others who are important
in your client’s life. (Get contact information.)

&R Often families will help get character letters for the
client.

& Building a relationship with the family will
sometimes help build trust with your client.

11

Genograms

& Use Information gathered from client, family, and
other documents to prepare a genogram (family
tree).

o This is a great visual aid that shows a lot of
information in a clear format.

& You can show substance abuse, mental health,
criminal history, family dysfunction and much more
in one visual aid.

a® This can have a big impact on a prosecutor, judge, or
jury.

12




Read Police Reports

@ Police reports and other investigative reports may
contain useful information about:
©3 Substance use/ abuse
3 Your client’s mental state
©3 Financial situation
3 Cognitive ability
3 Family dynamic
&R There may even be statements from the victim

regarding a desire for the defendant to receive help
or services.

13

Send for Important
Records

a® You have already asked their history so all you need is
the appropriate signed release or court ordér!

R First try just asking clients, “Where do I need to send for
records to verify your history?”

&R Many clients want to help and understand documents are
moré convincing to district attorneys and judges than
their report alone.

ar This helps verify diagnoses, treatments, medications,
family issues, educational problems.

r Can contain positive or negative information.

@R Records can be VERY expensive. A solid court order will
allow you to secure records without outrageous invoices.

14

Records 101

a® If you do not regularly request records from a facility or
agency, CALL (or go online) and ask about the correct
procedure. This will save you a lot of time.

@R Save this information for future use.
R Keep a list of records requested.
o Follow up if you do not receive them in a timely fashion.

&R Requests get lost or delayed and your follow up may be
appreciated.

&R Your first set of records may be incomplete, and you have
to call again.

15




Reading the Records

Look for abnormalities/inconsistencies OR items which support
the history your client reported.

Look for additional providers, schools, people, or facilities you
may need to contact.

Don'’t limit yourself when reading particular sources to what you
expect to see.

There can be a lot of “crossover” when reading records. For
example, a client may have been in legal trouble as a juvenile and
received evaluations from school and mental health providers.

We will go over examples.

Expert Help

& Know when to get help.

&® Your mitigation specialist can request and review
extensive records, locate and interview mitigation
witnesses, and perform many other responsibilities.

& We can help prepare a mitigation packet/ presentation.

a® In many cases, records and interviews will indicate the
services of a psychologist, psychiatrist or other expert is
necessary.

® Keep in mind, this may be the first time your client has
ever been evaluated and possibly diagnosed.

17

Contact Us

& Sentencing Solutions. Incorporated

@ Josie Van Dyke 919-418-2136

R Please feel free to email questions:
@ josievandyke@aol.com

18
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ACEs Resource Packet: Adverse Childhood Experiences (ACEs) Basics

What are ACEs?

The term Adverse Childhood Experiences (ACEs) refers to a range of events that a child can
experience, which leads to stress and can result in trauma and chronic stress responses.
Multiple, chronic or persistent stress can impact a child’s developing brain and has been linked
in numerous studies to a variety of high-risk behaviors, chronic diseases and negative health
outcomes in adulthood such as smoking, diabetes and heart disease. For example, having an
ACE score of 4 increases a person’s risk of emphysema or chronic bronchitis by 400 percent and
suicide by 1200 percent.! i fil iv

What is the “ACE Study”?

Published in 1998 as a collaboration between the Centers for Disease Control (CDC) and Kaiser
Permanente, the original ACE study was one of the first studies to look at the relationship
between chronic stress in childhood and adult health outcomes. Data were collected between
1995-1997 from 17,000 Kaiser members who completed surveys on their childhood
experiences and current health status and behaviors. Many states are now collecting state-
specific ACE data through the Behavioral Risk Factor Surveillance System (BRFSS), an annual
phone survey established by the CDC that collects health-related risk factors, chronic health
conditions and use of preventive services on U.S. adults.

How are ACEs measured?

ACEs have been measured in research, program and policy planning contexts. YFor example, the
2011/12 National Survey Children’s Health included nine ACEs items adopted from the original
ACE study. Additionally, tools to assess ACES in clinical settings are available. In the original ACE
study, researchers measured 10 ACEs. Counting each ACE as one, individuals were reported as
having an ACE score of 0 to 10. Measures included:

e Physical, emotional and sexual abuse

e Physical and emotional neglect

e Households with mental illness, domestic violence, parental divorce or separation,
substance abuse, or incarceration

You can calculate your own ACE score here: https://acestoohigh.com/got-your-ace-score/

Please note that there are many other sources of childhood trauma that are not included in the
above mentioned ACEs scoring tool. For example, exposure to community violence or food
insecurity is not included in the ACE score.

What is the prevalence of ACEs?

ACEs are common and pervasive in our society. In the original ACE study of adults, 64% of
adults reported at least one ACE. More than one in five reported three or more ACEs and 12.4%
reported four or more ACEs.




In a study based on the 2011-12 National Survey of Children’s Health (NSCH), researchers found
that almost half (47.9%) of US children ages 0-17 have had at least one of nine key adverse
childhood experiences and 22.6% have had two or more. This study also looked at the variation
among states and found the prevalence of children with one or more ACEs ranges from 40.6%
in Connecticut to 57.5% in Arizona. Vi To learn more about racial, gender and health status
differences in ACEs prevalence, please visit the CAHMI Data Resource Center and explore the
NSCH data (www.childhealthdata.org)

What is the impact of ACEs?

The original ACEs study found a relationship between the numbers of ACEs and a number of
high-risk behaviors and negative health outcomes across the lifespan. As the number of ACEs a
person has increases, so does the risk for outcomes such as heart disease, depression, heart
disease, cancer, smoking and obesity.

Additional information on ACEs and the ACE study can be found here (see also the Resources

section):

e Centers for Disease Control and Prevention, Violence Prevention Program, ACEs Study.
http://www.cdc.gov/violenceprevention/acestudy/about.html

e Robert Wood Johnson Foundation, The Truth about ACEs.
http://www.rwif.org/en/library/infographics/the-truth-about-aces.html

e ACEs Connection. http://www.acesconnection.com/blog/aces-101-fags

REFERENCES

iFelitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, Koss MP, Marks JS. Relationship of
childhood abuse and household dysfunction to many of the leading causes of death in adults: the adverse childhood
experiences (ACE) study. American Journal of Preventive Medicine 1998;14:245-258.

i Bethell C., Gombajav N., Solloway M. and Wissow, L. Adverse Childhood Experiences, Resilience and Mindfulness-
Based Approaches: Common Denominator Issues for Children with Emotional, Mental, or Behavioral Problems. Child
and Adolescent Psychiatric Clinics of North America, 2015 Apr;25(2):139-56. doi: 10.1016/j.chc.2015.12.001. Epub
2016 Jan 11,

il Shonkoff J and Gardner A, (2012) The lifelong effects of early childhood adversity and toxic stress, Pediatrics;
129;e232,

Vvan der Kolk, BA (2014). The body keeps the score: Brain, mind and body in the healing of trauma. Penguin
Random House, New York, NY. 10014. ISSN: 978-0-670-78593-3.

vV Bethell, C. Carle, A., Hudziak, J., Gombojav, N., Powers, K., Wade, R., Braveman, P. Methods to Assess Adverse
Childhood Experiences of Children and Families: Toward a Life Course and Well-Being Based Approach in Policy and
Practice. Academic Pediatrics (forthcoming).

vi Bethell, C, Newacheck, P, Hawes, E, Halfon, N. Adverse childhood experiences: assessing the impact on health and
school engagement and the mitigating role of resilience. (2014) Health Affairs Dec; 33(12);210-2016 .



Adverse Childhood Experiences (ACEs) Questionnaire

Prior to your 18th birthday:

1. Did a parent or other adult in the household often or very often...
Swear at you, insult you, put you down, or humiliate you? or
Act in a way that made you afraid that you might be physically hurt?

O Yes O No

2. Did a parent or other adult in the household often or very often... Push, grab, slap, or throw
something at you? or Ever hit you so hard that you had marks or were injured?

O Yes O No

3. Did an adult or person at least 5 years older than you ever...
Touch or fondle you or have you touch their body in a sexual way? or
Attempt or actually have oral or anal intercourse with you?

O Yes O No

4. Did you often or very often feel that ...
No one in your family loved you or thought you were important or special? or
Your family didn’t look out for each other, feel close to each other, or support each other? O)

O Yes O No

5. Did you often or very often feel that ...
You didn’t have enough to eat, had to wear dirty clothes, and had no one to protect you? or
Your parents were too drunk or high to take care of you or take you to the doctor if you needed
it?

(j Yes O No

6. Was a biological parent ever lost to you through divorced, abandonment, or other reason?

O Yes O No

7. Was your mother or stepmother:
Often or very often pushed, grabbed, slapped, or had something thrown at her? or
Sometimes, often, or very often kicked, bitten, hit with a fist, or hit with something hard? or
Ever repeatedly hit over at least a few minutes or threatened with a gun or knife?

O YeS O No

8. Did you live with anyone who was a problem drinker or alcoholic or who used street drugs?

O Yes O No



9. Was a household member depressed or mentally ill? or
Did a household member attempt suicide?

O Yes O No

10. Did a household member go to prison?

O Yes O No
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ACEs Resource Packet: The Science Behind ACEs

What is the neurobiology of trauma and stress?
Stress is a normal response to challenging life events. However, when stress reaches excessive
levels, it can affect how a child’s brain develops. The Center for the Developing Child at Harvard
University has outlined three different types of responses to stress:
® Positive stress response is a normal part of healthy development in response to
challenges such as attending a new school or a taking a test. It is characterized by brief
increases in heart rate and mild elevations in stress hormones, which quickly return to
normal.
® Tolerable stress response results from more serious events such as a car accident and
results in a greater activation of the body’s alert system. When a child has sufficient
support with trusted adults, the body can recover from these effects.
* Toxic stress response can occur when a child is exposed to severe, frequent or
prolonged trauma without the adequate support needed from trusted adults. Toxic
stress can result in changes in the brain’s architecture and function, can affect learning
and development processes and can impact long-term health outcomes.

Evidence from the field of neuroscience clearly demonstrates that ongoing exposure to
traumatic events in childhood (also commonly referred to as ACEs) -- such as physical or
emotional abuse or neglect, witnessing or experiencing violence in the home or community,
substance abuse or mental illness in the home, the absence of a parent due to diviorce or
incarceration, severe economic hardship, or discrimination -- disrupts brain development, leads
to functional differences in learning, behaviors and health and is associated with both
immediate and long-term impacts on health. iii. v, v

What is epigenetics and how does it relate to ACEs?

Epigenetics is the study of how external factors can alter gene expression of one’s DNA.
Researchers are learning that environmental factors —such as the exposure to toxic stress —
can influence how genes are expressed and cause changes in the body. Studies are now
showing that both adverse experiences and resilience can affect gene expression." Vi Even
more profound is that epigenetic changes can be passed from one generation to another. Vil ix x

The gift of resilience

The good news is that people can be extremely resilient in the face of adversity when provided
with protective relationships, skills and experiences. Research has shown that resilience —
which can be learned - can mitigate the impact of ACEs and produce better health and
educational outcomes.” * At the heart of resiliency is the need to cultivate healthy social-
emotional development in children and families. This includes both intrapersonal skills — self-
regulation, self-reflection, creating and nurturing sense of self and confidence — and
interpersonal skills — establishing safe, stable and nurturing relationships. i v xv xvi



Additional information on the neurobiology of stress and trauma can be found here (see also

the Resources section of this ACEs Resource Packet):

e The Center on the Developing Child, Harvard University.
http://developingchild.harvard.edu/science/

e The Community Resilience Cookbook. http://communityresiliencecookbook.org/your-body-

brain/
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ACEs Resource Packet: What Can We Do?

What is the role of healthcare providers?

The healthcare system is a natural place to respond to ACEs and promote resilience in children,
youth and families. Guidelines for well childcare are extensive in the early years — 13 visits in
the first three years of life' --, which is a crucial period of child development. Health systems,
and in particular pediatric providers, are in a unique position to identify issues for both children
and their families that contribute to either promoting or inhibiting healthy development. The
American Association of Pediatrics (AAP) issued a policy statement in 2012 that encourages,
among other things, pediatricians to take a more proactive role in educating patients and
families about the impact of toxic stress and in advocating for the development of interventions
that mitigate its impact.

What is trauma-informed care?

Trauma-informed care encompasses three levels of focus from a systems level: addressing
policy and procedures, creating approaches for organizing and delivering services and providing
specific programs or interventions for families.

The federal agency Substance Abuse and Mental Health Services Administration (SAMHSA) has
outlined six principles for trauma informed care: (1) creating a culture of physical and
psychological safety for staff and the people they serve; (2) building and maintaining
trustworthiness and transparency among staff, clients and others involved with the
organization; (3) utilizing peer support to promote healing and recovery; (4) leveling the power
differences between staff and clients and among staff to foster collaboration and mutuality; (5)
cultivating a culture of empowerment, voice and choice that recognizes individual strengths,

resilience and an ability to heal from past trauma; and (6) recognizing and responding to the
cultural, historical and gender roots of trauma. v

How can I talk to my patients and families about ACEs and toxic stress?
Organizations such as The Center for Youth Wellness (CYW) screen all of their patients for ACEs.
CYW has developed and made available an ACE guestionnaire designed help other providers
screen for trauma. The American Association of Pediatrics (AAP) has developed The Trauma
Toolbox for Primary Care, a 6-part series designed to educate pediatricians about ACEs and
provide tools to help providers talk to their patients about them. As part of this toolkit, the AAP
has identified a 4-step process to help identify children who have experienced or are affected
by trauma that is framed by the following questions:

® Why are we asking about ACEs? Why is this important?

e What are we looking for?

e How do we find it?

e What do we do once we have found it? What supports are available for patients and

how do you refer them to appropriate services?

1




These examples from the field can be used to talk about ACEs:

e The Resilience Project, from the American Academy of Pediatrics

e Adverse Childhood Experiences and the Lifelong Conseguences of Trauma, from the
American Academy of Pediatrics

e Addressing Adverse Childhood Experiences and Other Types of Trauma in the Primary Care
Setting, from the American Academy of Pediatrics

e The Medical Home Approach to Identifying and Responding to Exposure to Trauma, from
the American Academy of Pediatrics

e ACEs Elevator Pitches, from ACEs Connection

e lowa ACEs 360 awareness resources, including media guidelines, press release and letter to
the editor templates

e lowa ACEs 360 advocacy materials

These resources can be used to talk to children about traumatic events and disasters:

e Talking to Children about Disasters, from the American Academy of Pediatrics

e Tips for Talking With and Helping Children and Youth Cope After a Disaster of Traumatic
Event, from SAMHSA

e Helping Youth After Community Trauma: Tips for Educators, from the National Child
Traumatic Stress Network

e Teaching Tolerance, from the Southern Poverty Law Center

e How to Talk to Your Kids about Ferguson (Time Magazine)

e How to Teach Kids about What's Happening in Ferguson (The Atlantic)

e To Talk Baltimore With Kids, Focus on the Positive (The New York Times)

The following examples provide some specific ways to talk to different groups about ACEs:

Group Sample Scripts
Children and “Has your home life changed in any significant way (eg, moving, new people
Families, from | in the home, people leaving the home)?”
The Medical
Home “Has anything bad, sad or scary happened to your child recently (or “to

Approach to you” if it is an older child)?”
Identifying and
Responding to | “You have told me that your child is having difficulty with aggression,
Exposure to attention, and sleep. Just as fever is an indication the body is dealing with
Trauma an infection, when these behaviors are present, they can indicate the brain
and body are responding to a stress or threat. Do you have any concerns
that your child is being exposed to stress or something that would be scary
to him?”




Group Sample Scripts

Colleagues, “As you probably know, if bad things happen to you to as a child, it can
from ACEs impact your health for the rest of your life.

Elevator
Pitches Research shows that kids who experience physical abuse or live with an
alcoholic parent are more likely to have cancer as an adult. They are more
likely to attempt suicide. And they are more likely to drop out of school or
end up in prison.

The good news is that there are doctors, teachers, social workers, judges,
parents and others who are using this research (known as the Adverse
Childhood Experiences Study) to create new tools to protect kids and
families early, and give anyone who suffers the chance to heal.”

We also recognize that asking about child abuse and neglect may trigger a need for mandated
reporting. States differ on their use of mandatory reporter requirements. To find your state’s
requirements, please click here.

How can I help create a trauma-informed practice at my organization?

Creating a trauma-informed organization often involves a fundamental shift in culture,
practices and policies throughout all levels of the practice. There are a number of existing
models to help guide organizations in this transformation. One of the most well-known is the
Sanctuary Model, an evidence-based model developed by Sandra Bloom, designed to help
providers create and sustain a trauma-informed environment. This model consists of a set of
tools designed to transform an organization’s culture; these tools are designed to support the
development of structures, processes and behaviors for both staff and clients that are
responsive to the impact of trauma. A number of organizations, such as the National Technical
Assistance Center for Children’s Mental Health at the Georgetown Center for Center and
Human Development and the Center for Health Strategies, have also published issue briefs on
the key principles of creating trauma-informed organizations.

There are a number of training activities that can be useful for creating a trauma-informed
organization and workforce. These include:
® Conducting an organizational assessment of policies, practices and capacity to
implement trauma-informed care. A list of free organizational assessment tools is
available at http://www.t2bayarea.org/resource/grid/index.html.
® Conducting training for leadership and staff on trauma-informed care;
® Undertaking a process of organizational cultural change to align with trauma-informed
principles;
e Implementing or participating in a “Train the Trainer” model for enhancing and/or
scaling existing efforts to provide trauma-informed care.




Core Competencies and Skills for Staff Training: Trauma-informed trainings are designed to

provide a set of critical skills and competencies for staff that also result in new skills for families.
Trauma-informed staff training should build skills and competencies, including the following
(examples of trauma-informed training programs are shown in Table 1):

1. Understanding the neurobiology of trauma, with a subsequent shift away from “shame
and blame” to a more compassionate understanding of what happened, or is
happening, to them;

2. Afocus on interpersonal interactions — the ability to create trust, respect and
connection with others;

3. Creating safe, stable nurturing physical and social environments that can support
trauma healing;

4, Deep and compassionate listening to self and others;

5. Self-reflection to develop the ability to shift perception and attitudes, release fear and
promote choice and empowerment;

6. Understanding the historical trauma associated with race, culture and gender and the
need for ongoing self-reflection of cultural biases;

7. Self-management of difficult emotions and behaviors; and,

8. Activation of self-care.’

Additional information on trauma-informed approaches can be found here:

The Substance Abuse and Mental Services Administration:
http://www.samhsa.gov/nctic/trauma-interventions
The Center for Youth Wellness: http://www.centerforyouthwellness.org
American Academy of Pediatrics: The Trauma Toolbox for Primary Care
National Technical Assistance Center for Children’s Mental Health’s Trauma Informed Care:
Perspectives and Resources:
http://gucchdtacenter.georgetown.edu/Trauma!nformedCare/ModuleSResources,html#Do
wnloadable
Center for Health Care Strategies, Inc: http://www.chcs.org/project/advancing-trauma-
informed-care/

Table 1: Examples of Trauma-Informed Training Programs

Trauma-Informed Training Programs Program Focus

Staff training that teaches a relational framework
and skills for working with survivors of traumatic
experiences

Risking Connection
www.riskingconnection.com

Sanctuary Model and S.E.L.F. (Safety,

Emotional Management, Loss, Future)
www.sanctuaryweb.com

Organizational model with training to shift
organizational culture and promote recovery

Trauma Center at Justice Resource

Institute Training programs for mental health professionals
www . traumacenter.org




Trauma-Informed Training Programs : Program Focus

Futures Without Violence: Measuring
Trauma-Informed Practice: Tools for
Organizations Training on validated tools for measuring
www.futureswithoutviolence.org/measu | organizational trauma-informed care
ring-trauma-informed-practice-tools-for-
organizations/

“Train the Trainer” program for mental health

specialists. Specifies core competencies:

e Engaging leadership at the top;

Trauma-Informed Guide Team (TIGT) e Making trauma recovery consumer-driven;

created by San Diego Countyi e Emphasizing early screening;

e Developing a trauma-competent workforce;
Instituting standard practice guidelines; and

¢ Avoiding recurrence or re-traumatization
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ACEs Resource Packet: Resources on ACEs and Resilience

TOOLS FROM THE CHILD AND ADOLESCENT HEALTH MEASUREMENT INITIATIVE (CAHMI),
JOHNS HOPKINS SCHOOL OF PUBLIC HEALTH

CAHMI’s ACEs Champion’s Communication Toolkit an online resource developed by the CAHMI
designed to provide resources and tools to provider champions on ACEs and resilience, how to
engage others and how to take action. CAHMI's ACEs Page provides a variety of resources and
information on ACEs as well as an overview of the CAHMI’s work in this area.

Get ACEs data at CAHMI's Data Resource Center for Child and Adolescent Health: The mission
of the Data Resource Center for Child and Adolescent Health (DRC) is to advance the effective
use of public data on the status of children’s health and health-related services for children,
youth and families in the United States. The DRC provides easily accessible national, state, and
regional data from large, population-based, parent-reported surveys that do not require
statistical expertise to use. Users can instantly browse ACEs and resilience data from the
National Survey of Children’s Health (NSCH) on the DRC’s interactive data query.

ACES & RESILIENCE TOOLS

Individual ACEs Screening and Assessment

1. Adverse Childhood Experience {ACEs) Questionnaire, a tool to calculate your own ACE score

2. Adverse Childhood Experiences International Questionnaire, from the World Health

Organization

Behavioral Risk Factor Surveillance System 2014, from the CDC

4. Standardized measures to assess complex trauma from the National Child Traumatic Stress
Network

P-’

Organizational Assessment Tools

1. Organizational Assessment Tools from Trauma Transformed

2. Resilience Research Centre Evaluation Tool

3. Trauma Sensitive School Checklist

4. Trauma-informed Organizational Toolkit for Homeless Services

ACEs Related Toolkits
1. A Trauma-Sensitive Toolkit for Caregivers of Children, from the Spokane Regional Health
District

2. Community Conversations about Mental Health Toolkit and Brief, from SAMHSA
3. Essentials for Childhood: Steps for Creating Safe, Stable, Nurturing Relationships and
Environments, from the CDC




Find Your ACE Score using the original ACEs survey tool (note that a research priority is to
refine the measures and metrics used to assess ACEs)

Pediatric Medical Traumatic Stress Toolkit for Health Care Providers by the National Child
Traumatic Stress Network

Resilience Research Centre Evaluation Tool

The Adverse Childhood Experiences (ACEs) Survey Toolkit for Providers by the National
Crittenton Foundation

The Resilience Project Toolkit, by the American Academy of Pediatricians

The Trauma Toolbox for Primary Care by the American Academy of Pediatrics

Vicarious Trauma, Provider Burnout and Self-Care

b w R

The Trauma Stewardship Institute

Vicarious Trauma Fact Sheet, by the American Counseling Association

Joyful Heart Foundation

Self-Care Starter Kit, by the University of Buffalo Social Work School

American Academy of Pediatrics, Clinical Report on Physician Health and Wellness

READING LIST: SELECTED BOOKS, REPORTS AND SCHOLARLY ARTICLES

Books

1.

Jackson Nakazawa, D. (2015). Childhood Disrupted: How Your Biography Becomes your
Biology and How You Can Heal. Simon and Schuster, Inc. New York, NY.

2. Levine, Peter A. (2010). In an Unspoken Voice: How the Body Releases Trauma and Restores
Goodness. North Atlantic Books. Berkeley, CA.

3. Porges, SW. (2011). The Polyvagal Theory: Neurophysiological Foundations of Emotions,
Attachment, Communications and Self-Regulation, First Edition. WW Norton & Company,
Inc. New York, NY. ISBN: 978-0-393-70800-7.

4. Siegel DJ and Hartzell M. (2010). Parenting from the Inside Out: How a Deeper self-
Understanding Can Help You Raise Children Who Thrive. Mind Your Brain, Inc.

5. Van der Kolk, BA (2014). The Body Keeps the Score: Brain, Mind and Body in the Healing of
Trauma. Penguin Random House. New York, NY. ISSN: 978-0-670-78593-3.

Reports

1. Adverse Childhood Experiences and the Lifelong Conseguences of Trauma, American
Academy of Pediatrics (2014).

2. Bright Futures: Guidelines for Health Supervision of Infants, Children, and Adolescents, 3rd
Edition, American Academy of Pediatrics (2008).

3. Early Childhood Adversity, Toxic Stress, and the Role of the Pediatrician: Translating
Developmental Science into Lifelong Health, American Academy of Pediatrics (2012).

4. Essentials for Childhood: Steps for Creating Safe, Stable, Nurturing Relationships and

Environments, CDC (2016).




5. Crossing the Quality Chasm: A New Health System for the 21st Century, Institute of
Medicine (2001).

6. Adverse Childhood Experiences Reported by Adults in the BRFSS in Five States, CDC (2010).

7. Skills for Social Progress: The Power of Social and Emotional Skills, OECD Skills Studies
(2015).

8. Safe Schools Healthy Children, Substance Abuse Mental Health Services Administration
{SAMHSA)(2015)

9. National Registry of Evidence-Based Programs and Practices, Substance Abuse Mental
Health Services Administration (SAMHSA).

10. Practice Guidelines for the Delivery of Trauma-informed and GLBTQ Culturally-Competent
Care, American Institute for Research (2013).

Scholarly Articles

1. Bethell C., Gombojav N., Solloway M. and Wissow L. (2015). Adverse Childhood Experiences,
Resilience and Mindfulness-Based Approaches: Common Denominator Issues for Children
with Emotional, Mental, or Behavioral Problems. Child and Adolescent Psychiatric Clinics of
North America, 25(2):139-56. doi: 10.1016/j.chc.2015.12.001. Epub 2016 Jan 11.
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Assessing the impact on health and school: engagement and the mitigating role of
resilience. Health Affairs, 33(12):2106-2115. doi: 10.1377/hlthaff.2014.0914

3. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, Koss MP, Marks JS.
(1998). Relationship of childhood abuse and household dysfunction to many of the leading
causes of death in adults: the adverse childhood experiences (ACE) study. American Journal
of Preventive Medicine, 14:245-258.

4. McLaughlin KA, Hatzenbuehler ML, Xuan Z, Conron KJ. (2012). Disproportionate exposure to
early-life adversity and sexual orientation disparities in psychiatric morbidity. Child Abuse &
Neglect, 36(9):645-55.

5. Schorr EL. (2015). Addressing millennial morbidities: accentuate the positive. JAMA
Pediatrics,169(3):202-4.

6. Shonkoff JP. (2010). The Foundations of Lifelong Health Are Built in Early Childhood. Center
on the Developing Child, Harvard MA. Retrieved from www.developingchild.harvard.edu.

7. Shonkoff | and Gardner A. (2012). The lifelong effects of early childhood adversity and toxic
stress, Pediatrics; 129;(232).

8. Shonkoff JP and Phillips DA, eds. (2000). From Neurons to Neighborhoods: The Science of
Early Childhood Development. National Academy Press, Washington, DC.

9. Wickrama KA, Conger RD, Abraham WT. Early adversity and later health: the
intergenerational transmission of adversity through mental disorder and physical illness. J
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SELECTED MEDIA: MOVIES AND PRESENTATIONS

Movies

1. Toxic Stress, Health, and ACEs for Two Generations: by Ascend at the Aspen Institute

2. “Paper Tigers”; a documentary about Adverse Childhood Experiences

3. The Science of Youth Resilience; by the Resilience Research Centre

4. 3 Ways Undiagnosed Trauma Disrupts Lives; a short video from the National Institute for
the Clinical Application of Behavioral Medicine discusses signs and symptoms of
childhood trauma

5. Childhood Trauma: America's Hidden Health Crisis; a video from a national meeting
sponsored by the CAHMI to begin to the design of a national research and action agenda
on ACEs, summarizing the importance of looking at childhood trauma as a health issue

6. Resilience Among LGB Youth: Qvercoming Victimization; video complementing research
from the IMPACT LGBT Health and Development Program at Northwestern University

Presentations

1. Dr. Christina Bethell: Thriving in a Changing Environment: Child X Conference, Stanford
University; 2016

2. Dr. Nadine Burke-Harris, How Childhood Trauma Affects Health across g Lifetime; TED Talk;
2014

3. Dr. Peter Singer. Saving Brains: Innovations to Help Children Thrive; Child X Conference,
Stanford University; 2016

4. Kudler, Presley, and Savage. Trauma-Informed Care: Addressing Mental Health Risk Factors;
Advancing Excellence in Transgender Health; 2015

5. Reynolds and Tan. TIC TALK: Bringing Trauma-Informed Care to Trouma-Exposed LGBTQ

Youth; The Village Family Services
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About Adverse Childhood Experiences

KEY POINTS

= Adverse childhood experiences can have long-term impacts an health, opportunity and
well-being.

s Adverse childhood experiences are common and some groups experience them more
than others.

What are adverse childhood experiences?

Adverse childhood experiences, or ACEs, are potentially traumatic events that occur in childhood (0-17 years). Examples include:[11

*» Experiencing violence, abuse, or neglect.

= Witnessing violence in the home or community.

& Having a family member attempt or die by suicide.

Also included are aspects of the child's environment that can undermine their sense of safety, stability, and bonding. Examples can include
growing up in a household with:[1

¢ Substance use problems.

» Mental health problems.

® Instability due to parental separation.

* Instability due to household members being in jail or prison.

The examples above are not a complete list of adverse experiences. Many other traumatic experiences could impact health and well-being. This
can include not having enough food to eat, experiencing homelessness or unstable housing, or experiencing discrimination. (2] [3] {41 (5] [6]

Quick facts and stats

ACEs are common. About 64% of adults in the United States reported they had experienced at least one type of ACE before age 18. Nearly one
in six (17.3%) adults reported they had experienced four or more types of ACEs.[7]

Preventing ACEs could potentially reduce many health conditions. Estimates show up to 1.9 million heart disease cases and 21 million
depression cases potentially could have been avoided by preventing ACEs. 1

Some people are at greater risk of experiencing one or more ACEs than others. While all children are at risk of ACEs, numerous studies show
inequities in such experiences. These inequalities are linked to the historical, social, and economic environments in which some families live. [5]
181 ACEs were highest among females, non-Hispanic American Indian or Alaska Native adults, and adults who are unemployed or unable to work.
]

ACEs are costly. ACEs-related health consequences cost an estimated economic burden of $748 billion annually in Bermuda, Canada, and the
United States.[g]

Qutcomes




ACEs can have lasting effects on health and well-being in childhood and life opportunities well into adulthood. (9} Life opportunities include
things like education and job potential. These experiences can increase the risks of injury, sexually transmitted infections, and involvement in sex
trafficking. They can also increase risks for maternal and child health problems including teen pregnancy, pregnancy complications, and fetal
death. Also included are a range of chronic diseases and leading causes of death, such as cancer, diabetes, heart disease, and suicide. [1] [10] [11
[12] [13] [14] [15) [16] [17]

ACEs and associated social determinants of health, such as living in under-resourced or racially segregated neighborhoods, can cause toxic
stress. Toxic stress, or extended or prolonged stress, from ACEs can negatively affect children’s brain development, immune systems, and stress-
response systems. These changes can affect children’s attention, decision-making, and learning. (18]

Children growing up with toxic stress may have difficulty forming healthy and stable relationships. They may also have unstable work histories
as adults and struggle with finances, jobs, and depression throughout life. g1 These effects can also be passed on to their own children. [19] [20]
1211 Some children may face further exposure to toxic stress from historical and ongoing traumas. These historical and ongoing traumas refer to
experiences of racial discrimination or the impacts of poverty resutting from limited educational and economic opportunities. [1] [6]

Prevention

Adverse childhood experiences can be prevented. Certain factors may increase or decrease the risk of experiencing adverse childhood
experiences.

Preventing adverse childhood experiences requires understanding and addressing the factors that put people at risk for or protect them from
violence.

Creating safe, stable, nurturing relationships and environments for all children can prevent ACEs and help all children reach their full potential.
We all have a role to play.

We Can Prevent ACEs

We Can Prevent ACEs

Keep Reading:

Preventing Adverse Childhood Experiences

SOURCES

CONTENT SOURCE:
National Center for Injury Prevention and Contrel

REFERENCES

1. Merrick MT, Ford DC, Ports KA, et al. Vital Signs: Estimated Proportion of Adult Health Problems Attributable to Adverse Childhood
Experiences and Implications for Prevention — 25 States, 2015-2017. MMWR Morb Mortal Wkly Rep 2019;68:999-1005. DOI:
http:/fdx.doi.org/10.15585/mmwr.mm&844el @.

2. Cain KS, Meyer SC, Cummer E, Patel KK, Casacchia NJ, Montez K, Palakshappa D, Brown CL. Association of Food Insecurity with Mental
Health Outcomes in Parents and Children. Science Direct. 2022; 22:7; 1105-1114. DOL https://doi.org/10.1016/.acap.2022.04.010 1.

3. Smith-GrantJ, Kilmer G, Brener N, Robin L, Underwood M. Risk Behaviors and Experiences Among Youth Experiencing Homelessness—Youth
Risk Behavior Survey, 23 U.S. States and 11 Local School Districts. Journal of Community Health. 2022; 47: 324-333.

4. Experiencing discrimination: Early Childhood Adversity, Toxic Stress, and the Impacts of Racism on the Foundations of Health | Annual
Review of Public Health h_ttps://doi.orq/lOA1146/3nnurev-bublheaith~090419—101940 .

5. Sedlak A, Mettenburg J, Basena M, et al. Fourth national incidenice study of child abuse and neglect (NIS-4): Report to Congress. Executive
Summary. Washington, DC: U.S. Department of Health an Human Services, Administration for Children and Families.; 2010.

6. Font S, Maguire-Jack K. Pathways from childhood abuse and other adversities to adult health risks: The role of adult socioeconomic
conditions. Child Abuse Negl. 2016;51:390-399.



. Swedo EA, Aslam MV, Dahlberg LL, et al. Prevalence of Adverse Childhood Experiences Among U.$. Adults — Behavioral Risk Factor

Surveillance System, 2011-2020. MMWR Morb Mortal WKly Rep 2023;72:707-715. DOI: hittp:/dx.doi.org/10.15585/mmwr.mm7226a2 0.

. Bellis, MA, et al. Life Course Health Consequences and Associated Annual Costs of Adverse Childhood Experiences Across Europe and North

America: A Systematic Review and Meta-Analysis. Lancet Public Health 2019.

. Adverse Childhood Experiences During the COVID-19 Pandemic and Associations with Poor Mental Health and Suicidal Behaviors Among

High School Students — Adolescent Behaviors and Experiences Survey, United States, January-June 2021 | MMWR

Hillis SD, Anda RF, Dube SR, Felitti VJ, Marchbanks PA, Marks JS. The association between adverse childhood experiences and adolescent
pregnancy, long-term psychosocial consequences, and fetal death. Pediatrics. 2004 Feb;113(2):320-7.

. Milter ES, Fleming O, Ekpe EE, Grobman WA, Heard-Garris N. Association Between Adverse Childhood Experiences and Adverse Pregnancy

Outcomes. Obstetrics & Gynecology. 2021;138(5):770-776. hitps:/idoi.org/10.1097/A0G.0000000000004570 .

. Sulaiman S, Premji SS, Tavangar F, et al. Total Adverse Childhood Experiences and Preterm Birth: A Systematic Review. Matern Child Health

J.2021;25(10):1581-1594. hitps://doi.org/10.1007/s10995-021-03176-6 7.

. Ciciolla L, Shreffler KM, Tiemeyer S. Maternal Childhood Adversity as a Risk for Perinatal Complications and NICU Hospitalization. Journal of

Pediatric Psychology. 2021;46(7):801-813, https://doi.org/10.1093/ipepsy/isab027 7.

. Mersky JP, Lee CP. Adverse childhood experiences and poor birth outcomes in a diverse, low-income sample. BMC pregnancy and childbirth.

2019;19(1). hitps:/idoi.org/10.1186/s12884-013-2560-8 (2,

- Hillis SD, Anda RF, Dube SR, Felitti VI, Marchbanks PA, Marks JS. The association between adverse childhood experiences and adolescent

pregnancy, long-term psychosocial consequences, and fetal death. Pediatrics. 2004 Feb;113(2):320-7.

6. Reid JA, Baglivio MT, Piquero AR, Greenwald MA, Epps N. No youth left behind to human trafficking: Exploring profiles of risk. American

journal of orthopsychiatry. 2019;89(6):704.

. Diamond-Welch B, Kosloski AE. Adverse childhood experiences and propensity to participate in the commercialized sex market. Child Abuse

& Neglect. 2020 Jun 1;104:104468.

. Shonkoff, J. P., Garner, A. S., Committee on Psychosocial Aspects of Child and Family Health, Committee on Early Childhood, Adoption, and

Dependent Care, & Section on Developmental and Behavioral Pediatrics (2012). The lifelong effects of early childhood adversity and toxic
stress. Pediatrics, 129(1), e232-e246. hitps:/doi.org/10.1542/peds.2011-2663 7

. Narayan Al, Kalstabakken AW, Labella MH, Nerenberg LS, Monn AR, Masten AS. Intergenerational continuity of adverse childhood

experiences in homeless families: unpacking exposure to maltreatment versus family dysfunction. Am J Orthopsych. 2017;87(1):3.

https://doi.org/10.1037/ort0000133 (7.

. Schofield TJ, Donnellan MB, Merrick MT, Ports KA, Klevens J, Leeb R. Intergenerational continuity in adverse childhood experiences and rural

community environments. Am J Public Health. 2018;108(9):1148-1152. https:/doi.org/10.2 105/AJPH.2018.304598 Z.

. Schofield T, Lee RD, Merrick MT. Safe, stable, nurturing relationships as a moderator of intergenerational continuity of child maltreatment: a

meta-analysis. ] Adolesc Health. 2013;53(4 Suppl):532-38. https://doi.org/10.1016/j.jadohealth.2013.05.004 (7.



ﬁ;“ Adverse Childhood Experiences (ACEs)

MAY 18, 2024

Risk and Protective Factors

KEY POINTS
* Many factors can increase or decrease the likelihood of someone experiencing or perpetrating violence.
¢ Risk factors can increase the risk of experiencing or perpetrating violence and protective factors can reduce the risk.

¢ Preventing adverse childhood experiences requires understanding and addressing risk and protective factors.

What are risk and protective factors?

Adverse childhood experiences {(ACEs) are not often caused by a single factor. Instead, a combination of factors at the individual, relationship,
community, and societal levels can increase or decrease the risk of violence.

Although some risk and protective factors are at the individual and family level, no child or individual is at fault for the ACEs they experience.

Risk factors are characteristics that may increase the likelihood of experiencing adverse childhood experiences. However, they may or may not be
direct causes.

Protective factors are characteristics that may decrease the likelihood of experiencing adverse childhood experiences.
Please note the term “caregiver” will be used throughout to refer to parents and those who care for children but may not be biological parents.

Watch the Moving Forward video to learn more about how increasing what protects people from violence and reducing what puts people at risk
for it benefits everyone.

Moving Forward

Moving Forward

Risk factors

Individual and family risk factors

@

Families experiencing caregiving challenges related to children with special needs (for example, disabilities, mental health issues, chronic
physical illnesses).[1]

®

Children and youth who don't feel close to their parents/caregivers and feel like they can't talk to them about their feelings. [21

¢ Youth who start dating early or engaging in sexual activity early.[31

Children and youth with few or no friends or with friends who engage in aggressive or delinquent behavior. 41

o

Families with caregivers who have a limited understanding of children's needs or development. 51

= Families with caregivers who were abused or neglected as chitdren.[g]

W

Families with young caregivers or single parents.[7]

@

Families with low income. g




= Families with adults with low levels of education.[g]

= Families experiencing high levels of parenting stress or economic stress. (7]

o Families with caregivers who use spanking and other forms of corporal punishment for discipline.[101

+ Families with inconsistent discipline and/or low levels of parental monitoring and supervision.[11)

» Families that are isolated from and not connected to other people (extended family, friends, neighbors). [12]
+ Families with high conflict and negative communication styles.[13]

Community risk factors

s Communities with high rates of violence and crime. (5}

= Communities with high rates of poverty and limited educational and economic opportunities. [14]

= Communities with high unemployment rates. [15]

+ Communities with easy access to drugs and alcohol.[16]

» Communities where neighbors don't know or look out for each other and there is low community involvement among residents. [17]
» Communities with few community activities for young people. (18]

s Communities with unstable housing and where residents move frequently. [19]

s Communities where families frequently experience food insecurity. [20]

Communities with high levels of social and environmental disorder. 24

Protective factors
Individual and family protective factors

s Families who create safe, stable, and nurturing relationships, meaning children have a consistent family life where they are safe, taken care of,
and supported. [22] [23]

= Children who have positive friendships and peer networks. [24] [23] [25]

= Children who do well in school. [26] [27] [28] 125}

@

Children who have caring adults outside the family who serve as mentors or role models. [29] [25]
= Families where caregivers can meet basic needs of food, shelter, and health services for children.[28] [25]

= Families where caregivers have college degrees or higher.{301 (31]

@

Families where caregivers have steady employment. [28] [31]
» Families with strong social support networks and positive relationships with the people around them.[24] [27] [23] [32] [25]

» Families whete caregivers engage in parental monitoring, supervision, and consistent enforcement of rules. [24] [27] [32] 28]

@

Families where caregiversfadults work through conflicts peacefully. (27) 132] 30

[

Families where caregivers help children work through problems. 271 [32] [30)
» Families that engage in fun, positive activities together.[32] [30]

= Families that encourage the importance of school for children. (28]

Community protective factors

s Communities where families have access to economic and financial help. (331 [34] [35] [36]

s Communities where families have access to medical care and mental health services. [33] (35] [36]

= Communities with access to safe, stable housing.[33] [34] [3€]

s Communities where families have access to nurturing and safe childcare.33] [36]

+ Communities where families have access to safe, engaging after school programs and activities. [34] [35] [36]

s Communities where families have access to high-quality preschool.[36]



3

&

Communities where adults have work opportunities with family-friendly policies. [35) 138]
Communities with strong partnerships between the community and business, health care, government, and other sectors. 35] (36]

Communities where residents feel connected to each other and are involved in the community. [25] [35] [36]

Communities where violence is not tolerated or accepted. [14] 36]
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Overview

Adverse Childhood Experiences (ACE) refer to some of the most intensive and frequently
occurring sources of stress that children may suffer early in life. Such experiences include
multiple types of abuse; neglect; violence between parents or caregivers; other kinds of
serious household dysfunction such as alcohol and substance abuse: and peer, community
and collective violence.

It has been shown that considerable and prolonged stress in childhood has life-long
consequences for a person's health and well-being. It can disrupt early brain development and
compromise functioning of the nervous and immune systems. In addition because of the
behaviours adopted by some people who have faced ACEs, such stress can lead to serious
problems such as alcoholism, depression, eating disorders, unsafe sex, HIV/AIDS, heart
disease, cancer, and other chronic diseases.



The ACE International Questionnaire (ACE-IQ) is intended to measure ACEs in all countries, and
the association between them and risk behaviours in later life. ACE-IQ is designed for
administration to people aged 18 years and older. Questions cover family dysfunction;
physical, sexual and emotional abuse and neglect by parents or caregivers; peer violence;
witnessing community violence, and exposure to collective violence.

Findings from ACE-IQ surveys can be of great value in advocating for increased investments to
reduce childhood adversities, and to inform the design of prevention programmes.
Researchers are encouraged to use the ACE-IQ materials on this site, and in doing so to
reference WHO as the source, using the following citation:

World Health Organization. Adverse Childhood Experiences International Questionnaire. In
Adverse Childhood Experiences International Questionnaire (ACE-IQ). [website]: Geneva: WHO,
2018.

Introductory materials

Questionnaire

Questionnaire in Portuguese

Guide to administering ACE-IQ

e Question-by-question document

o Interviewer's guide

Data management
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Participant Identification Number: [ J[ 1 [ [ 1 [ 1[ ]
Adverse Childhood Experiences International Questionnaire (ACE-IQ)

0 DEMOGRAPHIC INFORMATION

0.1 | Sex (Record Male / Female as observed) Male

[C1] Female

0.2 | What is your date of birth? Day[ J[ ] Month[ [ ] Year[ T [ I ]

[C2] Unknown (Go to Q.C3)

0.3 | How old are you? Fi1

[C3]

0.4 | What is your [insert relevant ethnic group / [Locally defined]

[C4] | racial group / cultural group / others] [Locally defined]
background? [Locally defined]

Refused
0.5 | What is the highest level of education you No formal schooling
[C5] | have completed? Less than primary school

Primary school completed

Secondary/High school completed

College/University completed

Post graduate degree

Refused

0.6 | Which of the following best describes your Government employee

[C6] | main work status over the last 12 months? Non-government employee

Self-employed

Non-paid

Student

Homemaker

Retired

Unemployed (able to work)

Unemployed (unable to work)

Refused
0.7 | What is your civic status? Married (Go to Q.M2)
[C7] Living as couple

Divorced or separated
Single
Widowed (Go to Q.M2)
Other

Refused
1 MARRIAGE
1.1 | Have you ever been married? Yes
[M1] No (Go to Q.M5)

Refused
1.2 | At what age were you first married? Agel 11
[M2] Refused
1.3 | At the time of your first marriage did you Yes (Go fo Q.M5)
[M3] | yourself choose your husband/wife? No

Don't know / Not sure

Refused
1.4 | At the time of your first marriage if you did not Yes
[M4] | choose your husband/wife yourself, did you No

give your consent to the choice? Refused

1.5 | If you are a mother or father what was your Agel I ]
[M5] | age when your first child was born? Not applicable

Refused
Adverse Childhood Experiences International Questionnaire (ACE-IQ) B1.1

Section B: Questionnaire




Participant Identification Number: [ J[ 1 [ 1[ 1 [ 1[ |

2 RELATIONSHIP WITH PARENTS/GUARDIANS
| When you were growing up, during the first 18 years of your life ...
2.1 Did your parents/guardians understand your Always
[P1] | problems and worries? Most of the time
Sometimes
Rarely
Never
Refused
2.2 Did your parents/guardians really know what Always
[P2] | you were doing with your free time when you Most of the time
were not at school or work? Sometimes
Rarely
Never
Refused
3
3.1 How often did your parents/guardians not Many times
[P3] | give you enough food even when they could A few times
easily have done so0? Once
Never
Refused
3.2 Were your parents/guardians too drunk or Many times
[P4] | intoxicated by drugs to take care of you? A few times
Once
Never
Refused
3.3 How often did your parents/guardians not Many times
[P5] | send you to school even when it was A few times
available? Once
Never
Refused
4 FAMILY ENVIRONMENT
v ' When you were growing up, during the first 18 years of your life.. ..
4.1 Did you live with a household member who Yes
[F1] | was a problem drinker or alcoholic, or misused No
street or prescription drugs? Refused
4.2 Did you live with a household member who Yes
[F2] | was depressed, mentally ill or suicidal? No
Refused
4.3 Did you live with a household member who Yes
[F3] | was ever sent to jail or prison? No
Refused
4.4 Were your parents ever separated or Yes
[F4] | divorced? No
Not applicable
Refused
4.5 Did your mother, father or guardian die? Yes
[F5] No
Don't know / Not sure
Refused

These next questions are about certain things you may actually have heard or seen IN YOUR
HOME. These are things that may have been done to another household member but not
necessarily to you. : , :

Adverse Childhood Experiences International Questionnaire (ACE-1Q) B1.2
Section B: Questionnaire




Participant Identification Number:

When you were growing up, during the first 18 years of your life . . .

LI LI

4.6 Did you see or hear a parent or household Many times
[F6] | member in your home being yelled at, A few times
screamed at, sworn at, insulted or humiliated? Once
Never
Refused
4.7 Did you see or hear a parent or household Many times
[F7] | member in your home being slapped, kicked, A few times
punched or beaten up? Once
Never
Refused
4.8 Did you see or hear a parent or household Many times
[F8] | member in your home being hit or cut with an A few times
object, such as a stick (or cane), bottle, club, Once
knife, whip etc.? Never
Refused

| These next questions are about certain things YOU may have experienced.

When you were growing up, during the first 18 years of your life ...

5
5.1 Did a parent, guardian or other household Many times
[A1] | member yell, scream or swear at you, insult A few times
or humiliate you? Once
Never
Refused
5.2 Did a parent, guardian or other household Many times
[A2] | member threaten to, or actually, abandon you A few times
or throw you out of the house? Once
Never
Refused
5.3 Did a parent, guardian or other household Many times
[A3] | member spank, slap, kick, punch or beat you A few times
up? Once
Never
Refused
5.4 Did a parent, guardian or other household Many times
[A4] | member hit or cut you with an object, such as A few times
a stick (or cane), bottle, club, knife, whip etc? Once
Never
Refused
5.5 Did someone touch or fondle you in a sexual Many times
[A5] | way when you did not want them to? A few times
Once
Never
Refused
5.6 Did someone make you touch their body in a Many times
[AB] | sexual way when you did not want them to? A few times
Once
Never
Refused
5.7 Did someone attempt oral, anal, or vaginal Many times
[A7] | intercourse with you when you did not want A few times
them to? Once

Adverse Childhood Experiences International Questionnaire (ACE-IQ)

Section B: Questionnaire

B1.3




Participant identification Number: [ 1[ 1 [ JL 1 [ 1[ ]

Never
Refused
5.8 Did someone actually have oral, anal, or Many times
[A8] | vaginal intercourse with you when you did not A few times
want them to? Once
Never
Refused
6 PEER VIOLENCE
' These next questions are about BEING BULLIED when you were growing up. Bullying
_is when a young person or group of young people say or do bad and unpleasant
things to another young person. It is also bullying when a young person is teased a lot
in an unpleasant way or when a young person is left out of things on purpose. It is not
bullying when two young people of about the same strength or power argue or fight or
when teasing is done in a friendly and funway. B
' When you were growing up, during the first 18 years of yourlife...
6.1 How often were you bullied? Many times
[V1] A few times
Once
Never (Go to Q.V3)
Refused
6.2 How were you bullied most often? | was hit, kicked, pushed, shoved around, or
[vel locked indoors

| was made fun of because of my race,

nationality or colour
| was made fun of because of my religion
I was made fun of with sexual jokes,
comments, or gestures

1 was left out of activities on purpose or

completely ignored
| was made fun of because of how my body
or face looked
| was bullied in some other way
Refused

This next question is about PHYSICAL FIGHTS. A physical fight occurs when two young
people of about the same strength or power choose to fight each other.

When you were growing up, during the first 18 years of your life...

6.3 How often were you in a physical fight? Many times
[V3] A few times
Once
Never
Refused
7 WITNESSING COMMUNITY VIOLENCE
| These next questions are about how often, when you were a child, YOU may have seen |
or heard certain things in your NEIGHBOURHOOD OR COMMUNITY (not in your home |
or on TV, movies, or the radio). SR T L e ' '
When you were growing up, during the first 18 years of yourlife...
74 Did you see or hear someone being beaten Many times
[V4] | upinreallife? - A few times
Once
Never
Refused
7.2 Did you see or hear someone being stabbed Many times
Adverse Childhood Experiences International Questionnaire (ACE-1Q) B1.4

Section B: Questionnaire
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[V5] | or shot in real life? A few times
Once
Never

Refused

7.3 Did you see or hear someone being Many times

[V6] | threatened with a knife or gun in real life? A few times
Once
Never

Refused

8 EXPOSURE TO WAR/COLLECTIVE VIOLENCE

events when you were a child. The events are all to do with collective violence,
including wars, terrorism, political or ethnic conflicts, genocide, repression,
;{disameiaranﬁes,;toﬂwéaad organized violent crime such as handit{y and gang

These questions are about whether YOU did or did not experience any of the following

 warfare. ; e e e e ,
| When you were growing up, during the first 18 years of your life . . .
8.1 Were you forced to go and live in Many times
[V7] | another place due to any of these A few times
events? Once
Never
Refused
8.2 Did you experience the deliberate Many times
[V8] | destruction of your home due to any of A few times
these events? Once
Never
Refused
8.3 Were you beaten up by soldiers, police, Many times
[V8] | militia, or gangs? A few times
Once
Never
Refused
8.4 Was a family member or friend killed or Many times
[V10] | beaten up by soldiers, police, militia, or A few times
gangs? Once
Never
Refused
Adverse Childhood Experiences International Questionnaire (ACE-1Q) Bi1.5

Section B: Questionnaire
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The Impact of Violent Neighborhoods on Brain Development
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Summary: Children living in violent neighborhoods exhibit increased amygdala
reactivity, signaling heightened sensitivity to threats, which can affect mental
health and socioemotional functioning. However, nurturing parenting can
protect against these adverse effects, reducing exposure to community violence

and its impact on the brain.

The study involved functional MRI scans of 708 children and teens,
demonstrating that supportive parental relationships can act as a buffer against
the negative influences of environmental stressors. This research underscores
the crucial role of parental support in fostering resilience among youth facing

neighborhood adversity.
Key Facts:

1. Increased Amygdala Reactivity: Children in violent neighborhoods show

heightened amygdala responses to threatening stimuli, indicating increased

stress sensitivity.




2. Protective Role of Nurturing Parents: Supportive parenting practices can
shield children from the detrimental effects of community violence on brain
development and mental health.

3. Structural Solutions Needed: While nurturing parents can mitigate some
effects of neighborhood violence, broader policy efforts are necessary to

address the root causes of community disadvantage and violence exposure.
Source: APA

Living in neighborhoods with high levels of violence can affect children’s
development by changing the way that a part of the brain detects and responds
to potential threats, potentially leading to poorer mental health and other
negative outcomes, according to research published by the American
Psychological Association.

However, nurturing parents can help protect kids against these detrimental
effects, according to the study, published in the journal Developmental

Psychology.



Teens completed a set of surveys that asked about their exposure to community violence, their relationship with their

parents and their parents’ parenting style. Credit: Neuroscience News

“Decades of research has shown that growing up in neighborhoods with
concentrated disadvantage can predict negative academic, behavioral and
mental health outcomes in children and teens. And recent research is beginning
to show that one way it does that is by impacting the developing brain” said
study co-author Luke W. Hyde, PhD, of the University of Michigan.

“However, less is known about how neighborhood disadvantage ‘gets under the
skin’ to impact brain development.”

Hyde and his colleagues hypothesized that one way might be through the
amygdala, the hub of the brain’s stress response system that’s involved in

socioemotional functioning, threat processing and fear learning.



The amygdala is sensitive to facial expressions, and previous research has found
that children who have been abused or neglected by family members, for
example, show increased reactivity in the amygdala when looking at faces with

negative, fearful or neutral expressions.

To study whether exposure to neighborhood violence might also affect children’s
amygdala reactivity, the researchers analyzed data from 708 children and teens
ages 7 to 19, recruited from 354 families enrolled in the Michigan Twins

Neurogenetic Study.

Most were from neighborhoods with above-average levels of poverty and
disadvantage, as measured by the U.S. Census Bureau. Fifty-four percent of the
participants were boys, 78.5% were white, 13% were Black and 8% were other
races and ethnicities. The participants lived in a mix of rural, suburban and urban

areas in and around Lansing, Michigan.

Teens completed a set of surveys that asked about their exposure to community
violence, their relationship with their parents and their parents’ parenting style.
Participants also had their brains scanned by functional MRI while they looked at

faces that were angry, fearful, happy or neutral.

Overall, the researchers found that participants who lived in more
disadvantaged neighborhoods reported more exposure to community violence.
And participants who reported more exposure to community violence showed

higher levels of amygdala reactivity to fearful and angry faces.

The results held true even when controlling for an individual family’s income,
parental education and other forms of violence exposure in the home, such as

harsh parenting and intimate partner violence.



“This makes sense as it’s adaptive for adolescents to be more in tune to threats

when living in a more dangerous neighborhood.” said Hyde.

However, he and his colleagues also found that nurturing parents seemed to be

able to break the link between community violence and amygdala reactivity in
two ways.

“Despite living in a disadvantaged neighborhood, children with more nurturing
and involved parents were not as likely to be exposed to community violence,
and for those who were exposed, having a more nurturing parent diminished the
impact of violence exposure on the brain,” said Gabriela L. Suarez, a graduate
student in developmental psychology at the University of Michigan and co-
author of the study.

“These findings really highlight how nurturing and involved parents are helping
to support their children’s success, even in potentially harsh environments, and

offer clues as to why some youth are resilient even when facing adversity.”

Overall, the researchers said, the study highlights the need for structural

solutions to protect children from the negative impact of exposure to community
violence. It also points to the ways in which strong, positive parents can promote

resilience among children and teens exposed to adversity.

“Parents may be an important buffer against these broader structural
inequalities, and thus working with parents may be one way to help protect
children — while we also work on policies to reduce the concentration of
disadvantage in neighborhoods and the risk for exposure to violence in the
community,” said co-author Alex Burt, PhD, of Michigan State University.

About this environmental neuroscience and neurodevelopment research news
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Exposure to Community Violence as a Mechanism Linking
Neighborhood Disadvantage to Amygdala Reactivity and the
Protective Role of Parental Nurturance
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Emerging literature links neighborhood disadvantage to altered neural function in regions supporting socio-
emotional and threat processing. Few studies, however, have examined the proximal mechanisms through
which neighborhood disadvantage is associated with neural functioning. In a sample of 7- to 19-year-old
twins recruited from disadvantaged neighborhoods (354 families, 708 twins; 54.5% boys; 78.5% White,
13.0% Black, 8.5% other racial/ethnic group membership), we found that exposure to community violence
was related to increased amygdala reactivity during socioemotional processing and may be one mechanism
linking neighborhood disadvantage to amygdala functioning. Importantly, parenting behavior appeared to
modulate these effects, such that high parental nurturance buffered the cffect of exposure to community vio-
lence on amygdala reactivity. These findings elucidate the potential impact of exposure to community vio-
lence on brain function and highlight the role parents can play in protecting youth from the neural effects of
exposure to adversity.

Public Significance Statement

Although prior studies have primarily focused on family-level adversities, developmental researchers
are now paying increased attention to the effect of neighborhood-level adversity on youth brain devel-
opment. We find that increased exposure to community violence is related to heightened amygdala reac-
tivity to threat and may be a mechanism explaining the link between neighborhood disadvantage and
brain function in youth. Further, the study highlights that nurturing parenting can protect children

from the risks posed by living in a disadvantaged and dangerous neighborhood.
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In 2020, approximately 6.4 million children in the United States
were living in neighborhoods with poverty rates of 30% or greater
(The Annie E. Casey Foundation, 2021). Unfortunately, youth grow-
ing up in these disadvantaged neighborhoods are more likely to expe-
rience maladaptive outcomes, from psychiatric and behavioral
problems to academic difficulties (Aneshensel & Sucoff, 1996;
Kohen et al., 2008; Leventhal & Brooks-Gunn, 2000; Sastry, 2012;
Xue et al., 2005). The high prevalence of neighborhood disadvantage
and the maladaptive outcomes associated with it underscore the need
10 better understand how neighborhood disadvantage affects develop-
ment, which can inform public policy to promote positive youth out-
comes (National Academies of Sciences, Engineering, and Medicine,
2019). Although a large literature has established how exposure to
neighborhood disadvantage predicts maladaptive academic, behavio-
ral, and psychiatric outcomes, less is known about how neighborhood
disadvantage “gets under the skin” to impact brain development.

Neighborhood disadvantage may influence development via the
impact of stress on the structure and function of brain regions
involved in socioemotional functioning, threat processing, and fear
learning (Hyde et al., 2020). The amygdala, the hub of the stress
response system, is highly sensitive to socioemotional faces, espe-
cially those signaling threat, uncertainty, or other salient information
(Fusar-Poli et al., 2009; Shi et al., 2013; Tottenham & Sheridan,
2010). Adversity, including maltreatment, social deprivation, and
poverty, has been linked to amygdala reactivity during socioemo-
tional processing. For example, a meta-analysis found that maltreat-
ment exposute (e.g., abuse, neglect) was associated with heightened
amygdala reactivity during emotional face processing (e.g., fear,
anger, neutral, sad) among youth (10-18 years) and adults (Hein
& Monk, 2017). Previously institutionalized children (aged 9-10)
also showed increased amygdala activity during an emotional
faces go/mo-go task, including fear and neutral facial expressions
(Tottenham et al., 2011). Also, childhood poverty has been linked
to greater amygdala reactivity in adulthood during the processing
of threat-related emotional faces (e.g., fear) compared to happy
faces (Javanbakht et al., 2015). In parallel, altered amygdala activa-
tion is associated with several related psychiatric outcomes, includ-
ing depression and antisocial behavior (Etkin et al., 2004; Hyde
et al., 2016; Monk, 2008). Though most studies have examined
the impact of more proximal stressors (e.g., family poverty, harsh
parenting, maltreatment) on amygdala function (Gard, Hein, et al.,
2021; Hein & Monk, 2017; Javanbakht et al., 2015; Tottenham
et al., 2011), recent work suggests that stressors in the child’s
broader context, especially neighborhood-level adversity, are also
associated with amygdala structure and function (Gard et al,
2017; Gard, Maxwell, et al, 2021; Whittle et al, 2017).
Moreover, these associations appear to persist even when accounting
for family-level experiences and resources. Thus, these studies pro-
vocatively suggest that where a child lives can impact their develop-
ing brain (Hyde et al., 2022). Critically, however, these studies do
not illuminate how living in a disadvantaged neighborhood acts to
alter brain development.

Disadvantaged neighborhoods confer increased risks for children
and adolescents beyond family-level factors by increasing their
exposure to violent crime (Evans, 2004; Hyde et al., 2022).
Concentrated neighborhood disadvantage undermines social and
institutional controls of local crime and violence putting youth at
increased risk for exposure (Morenoff et al., 2001; Sampson et al.,
1997; Sampson & Groves, 1989). An alarming 68% of children in

the United States have reported direct or indirect exposure to at
least one form of violence within a year (Finkelhor et al., 2015),
and youth growing up in disadvantaged neighborhoods have more
than double the exposure to community violence (Stein et al.,
2003). These high rates of violence exposure are troubling, particu-
larly considering the link between exposure to community violence
and multiple maladaptive outcomes for youth, including internaliz-
ing (e.g., posttraumatic stress disorder and anxiety) and externalizing
problems (e.g., antisocial behavior and aggression) (Fowler et al.,
2009; Mrug & Windle, 2010; Wilson et al., 2009; Zinzow et al.,
2009). Research suggests that exposure to community violence is
a consistent mechanism linking neighborhood disadvantage to mal-
adaptive behavioral outcomes; however, few studies have examined
whether exposure to community violence is related to amygdala reac-
tivity during socioemotional processing (Aim 1) and no research has
examined exposure to community violence as a mechanism linking
neighborhood disadvantage to altered amygdala reactivity (Aim 2),
primary aims of the current study.

The third core aim of the current study relates the fact that neither
exposure to community violence nor neighborhood disadvantage
predicts psychopathology or brain development for all youth.
Many youth exhibit resilience in the face of adversity (Masten,
2001). What might account for their unexpectedly good outcomes?
Parents play a critical role in promoting healthy development for
youth in adverse contexts (Luthar, 2006). Aspects of parental nurtur-
ance, including warmth, involvement, and parental knowledge and
monitoring may help youth avoid exposures to violence in the first
place, and also, buffer the effects of violence exposure on mental
health outcomes (Luthar & Goldstein, 2004). For example, studies
find that youth from families with poor discipline, monitoring, and
structure, and lower levels of emotional closeness, communication,
and support were exposed to the highest levels of community vio-
lence (Gorman-Smith et al., 2004; Matjasko et al., 2013). In contrast,
consistent parental monitoring over a 5-year period was associated
with a steady decline in adolescent exposure to community violence
in high poverty neighborhoods (Spano et al., 2011). Moreover, high
levels of parental nurturance, including warmth, closeness, engage-
ment, and support, mitigated the impact of violence exposure on
adolescent internalizing and externalizing problems (Ozer et al,,
2017); however, no study has examined whether parental nurturance
buffers the effect of exposure to community violence on the brain.
Numerous studies suggest that high-quality caregiving can exert
powerful regulatory influences, including reducing stress, prevent-
ing the release of stress hormones, and modulating emotional reac-
tivity and behavior (Caldji et al., 1998; Egliston & Rapee, 2007;
Hostinar et al., 2014). Furthermore, the amygdala is part of a com-
plex neural architecture involved in social buffering effects
(Eisenberger, 2013), making the amygdala a likely candidate to
observe potential parental buffering effects among youth exposed
to community violence. Thus, our third aim was to examine whether
greater parental nurturance (i.e., warmth, involvement) buffered the
associations between neighborhood disadvantage and exposure to
community violence, and exposure to community violence and
amygdala reactivity.

In the current study, we examined pathways through which neigh-
borhood disadvantage was associated with amygdala reactivity to soci-
oemotional faces in a relatively large sample of youth (aged 7-19 years
[94% of youth were age 10-17], N = 708 in 354 families), recruited
from birth records from neighborhoods with above average levels of
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disadvantage. First, we assessed whether exposure to community vio-
lence was associated with greater amygdala reactivity to threat (i.e.,
fearful and angry faces) as our primary aim. Additionally, since
recent studies find that amygdala reactivity to neutral facial expres-
sions can also be influenced by neighborhood-level adversities
(Gard et al., 2017; Gard, Maxwell, et al., 2021), in exploratory anal-
yses, we also examined associations between exposure to community
violence and amygdala reactivity to ambiguity (i.e., neutral faces).
Neutral faces can be perceived as hostile or threatening, particularly
for individuals exposed to adversity (Gard et al., 2017; Marusak
et al., 2017; Pollak et al., 2000). Second, we evaluated exposure to
community violence as a potential mechanism linking neighborhood
disadvantage to amygdala reactivity during socioemotional process-
ing. Lastly, we examined whether parental nurturance moderated the
associations between neighbothood disadvantage and exposure to
community violence and violence exposure and amygdala reactivity.
We examined these questions during late childhood and adolescence,
a key period of brain development (Casey et al., 2019; Somerville
et al.,, 2010) and one in which youth spend greater time in the neigh-
borhood (Smetana et al., 2006). Finally, we controlled for family
socioeconomic status (SES), to confirm that results were specific to
neighborhood, rather than family-level resources and conducted sen-
sitivity analyses in which we controlled for exposure to violence
within the home to assess the specificity of exposure effects within
the community. We hypothesized that (a) exposure to community
violence would be associated with greater amygdala reactivity to
threat, (b) neighborhood disadvantage would be indirectly associated
with amygdala reactivity to threat through increased exposure to
community violence, and (c) parental nurturance would moderate
the pathways from neighborhood disadvantage to exposure to com-
munity violence and violence exposure to amygdala reactivity to
threat. Lastly, we considered our examination of amygdala reactivity
to ambiguity (i.e., neutral faces) to be exploratory and, thus, did not
have a priori hypotheses for these analyses.

Method
Participants

Participants were part of the Michigan Twins Neurogenetics
Study (MTwiNS), recruited from the Twin Study of Behavioral
and Emotional Development—Child (TBED-C), a project within
the broader Michigan State University Twin Registry (Burt &
Klump, 2019). Using birth records, the TBED-C identified twin
families living within 120 miles of East Lansing, Michigan, includ-
ing utban (e.g., Detroit, Flint, and Lansing), suburban, and rural
areas. The study included a population-based sample (528 twin fam-
ilies) with children aged 6-10 years, and an “at-risk” sample (502
twin families) from the same geographic region, but only recruited
from neighborhoods with above average levels of poverty
(>10.5% of families in the neighborhood living below the poverty
line, the mean at study onset; Burt & Klump, 2019). In a follow-up
neuroimaging study of the TBED-C, MTwiNS$ recruited families
from the “at-risk” sample, as well as those in the population-based
sample that would have met criteria for the at-risk sample (i.e., living
in neighborhoods with above average levels of poverty). The current
sample included 708 twins in 354 families (54.5% boys; 78.5%
White, 13.0% Black, 8.5% other racial/ethnic group membership).
Youth were between 7 and 19 years, though most of the sample
was between 10 and 17 years (Mg = 14.14, SD = 2.24; 94.2% of

the sample was between 10 and 17 years and 83.6% between 12
and 17 years; 48 twin pairs < 12 years; 10 twin pairs > 17 years;
Figure S1 in the online supplemental materials). At the MTwiNS
wave, 64.1% of twin families lived in neighborhoods with >
10.5% of families living below the poverty line (M = 20%; ranged
0% to 77%). All participants met basic functional magnetic reso-
nance imaging (fMRI) eligibility criteria, such as the absence of
metal in their body and willingness to participate in the scanning ses-
sion (i.e., 557 of 708 twins were eligible for scanning and agreed to
scan; Table S1 in the online supplemental materials). Lastly, prior
work evaluating power analyses and simulations for moderated
mediation analyses suggest that sample sizes between 300 and 500
individuals have sufficient power to detect small effects (Preacher
et al., 2007). Since our sample includes more than 300 families
and well over 500 individuals, we should be sufficiently powered
for the proposed analyses.

Procedure

Youth and their primary caregivers participated in a day-long visit
to the University of Michigan (UM), including a 1-hr fMRI scan for
each twin at the UM fMRI lab. Twins completed a mock scan and
practice versions of the fMRI tasks. Youth were scanned using
blood-oxygen-level-dependent (BOLD) fMRI. Families completed
a battery of questionnaires, a demographic interview, and were pro-
vided lunch and compensated for their time. Twins provided assent
and parents provided informed consent for themselves and their chil-
dren. The study was approved by the UM Institutional Review
Board.

Measures
Neighborhood Disadvantage

Neighborhood disadvantage was assessed using the Area
Deprivation Index (ADI) at the census block group level (Kind
et al., 2014), which measured concentrated neighborhood disadvan-
tage via indicators of neighbors® education, employment, income,
and poverty (e.g., home ownership rates, percentage of singlc-parent
households, percentage of families living below the poverty line,
percentage of those > 16 years old unemployed). We used ADI
scores from the 2015 American Community Survey 5-year estimate,
which is a 5-year average of data obtained from 2011 to 2015.
Higher ADI scores indicate higher levels of neighborhood
disadvantage.

Exposure to Community Violence

Twins completed the child self-report version of the Screen for
Adolescent Violence Exposure, assessing the severity of each
twin’s individual exposure to violence in their school or neighbor-
hood in the past year (Flowers et al., 2000). We used the Indirect
Violence frequency subscale for the current study (15 items;
o= .86), which contains items specifically related to exposure to
community violence, including witnessing interpersonal violence
(e.g., “Have you seen someone pull a gun on someone else?”) or
hearing about violent events (e.g., “Have you heard about someone
getting badly beat up?”). We excluded one item from the original
subscale, “I have seen a grownup hit a kid,” as this item is not spe-
cifically related to community violence. Higher scores on the
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Indirect Violence scale indicate more frequent exposure to violence
in the community in the past year.

Parental Nurturance

Twin’s perceptions of parenting were assessed using the Parental
Environment Questionnaire, a 42-item inventory assessing five fac-
torially derived aspects of the parent—child relationship (Elkins et al.,
1997). For the present study, we used the Involvement subscale
(12 items; o.=.75), which contains items assessing the extent to
which the parent—child relationship is characterized by communica-
tion (e.g., “I talk about my concerns and my experiences with my
parent”), closeness (e.g., “My parent and I do not do a lot of things
together”), knowledge of the child’s activities (e.g., “My parent
doesn’t know much about how I spend my time”), and support
(e.g., “My parent comforts me when I am discouraged or have had
a disappointment”). We focused on youth reports, which may be
less influenced by social desirability bias, as parents are more moti-
vated to report their parenting and parent—child relationship as more
positive than it may be (Weis & Lovejoy, 2002). Higher scores on
the Involvement subscale indicate greater twin-reported parental
nurturance (i.e., closeness, communication, warmth, and support)
within the parent—child relationship.

Socioemotional Face Processing fMRI Task

Amygdala reactivity was assessed using the socioemotional face
matching paradigm, consisting of four perceptual face processing
blocks interleaved with five sensorimotor control blocks (Hariri
et al., 2002; Manuck et al., 2007; Suarez et al., 2022). Participants
viewed a trio of faces and selected one of two faces (bottom) identical
to a target face (top). Each face processing block included 18 images,
balanced for sex and race, all derived from the NimStim standard set
of facial affect pictures (Tottenham et al., 2009). Each face progessing
block consisted of a different emotional facial expression (i.e.,janget,
fear, happy, neutral), and participants were randomly assigned |tc one
of four different block presentation orders. During the sensorimotor
control blocks, participants viewed 12 trios of simple gegmetric
shapes (circles, squares, and triangles) and selected one of two shapes
(bottom) identical to a target shape (top). In the face progessing
blocks, each of the 18 face trios was presented for 2 s with a variable
interstimulus interval of 2-6s, used to minimize habituation and
expectancy effects and maximize amygdala reactivity, for ja total
block length of 98 s. In the sensorimotor control blocks, each of the
12 shape trios was presented for 2 s followed by a fixation c1oss for
0.5 s, for a total block length of 30 s. An additional 4 s of crpsshair
presentation followed each block. Total task time was 578 s.

Covariates

Parents reported on their twin’s race/ethnicity, gender (1 = girls,
0 = boys), and age. To control for race/ethnicity, a socially con-
structed category indexing unequal treatment, exposure, and opportu-
nity in the United States, we coded: 0= Black, Asian American,
Latino/a, Native American, and other (i.e., identities most frequently
marginalized in the United States and more likely to be exposed to dis-
crimination and structural racism; Pager & Shepherd, 2008) and 1 =
White (the largest single category). We also controlled for family-level
socioeconomic context (family income, parent education) to assess
whether findings were specific to neighborhood resources, rather than

family resources. Family income was defined via primary caregiver
reported annual household gross income including any outside addi-
tional sources of income (e.g., government assistance, child support).
Income ranged from $4,999 or less (0.6%) to $90,000 or more
(38%), and the mean annual household income was $60,000 to
$69,999. Education was measured via the primary caregiver’s highest
level of education. The majority of primary caregivers completed
some college (at least 1 year) or specialized training beyond high school
(91%) and many were college graduates or had completed a graduate or
professional degree (52%). Lastly, in sensitivity analyses, we included
additional covariates, including quadratic age and pubertal status, mea-
sured using parent report on the Pubertal Development Scale
(Carskadon & Acebo, 1993), as well as harsh and inconsistent parent-
ing and interpartner violence. We measured harsh and inconsistent par-
enting using twin report on the Alabama Parenting Questionnaire
(Essau et al., 2006; Frick, 1991). We calculated a mean score for
harsh parenting using the six-item inconsistent discipline scale (e.g.,
“Your parents threaten to punish you and then do not do it”) and one
item of the corporal punishment scale (e.g., “Your patents yell or
scream at you when you have done something wrong™) (seven items
total). We measured interpartner violence using primary caregiver
report on the Conflict Tactics Scale (Straus, 1979; Straus et al,
1996). We calculated a mean score for interpartner violence using
items from the violence/physical (i.e., the use of physical force against
another person as a means of resolving the conflict) and verbal (i.e., the
use of verbal and nonverbal acts, or the use of threats to hurt the other)
aggression subscales.

JMRI Data Acquisition and Processing

Each participant was scanned with a general electric Discovery
MR750 3T scanner located at the UM fMRI Laboratory (Suarez
et al., 2022). To take advantage of improvements in magnetic reso-
nance imaging data acquisition and harmonize our protocol with the
adolescent brain cognitive development study (Casey et al., 2018),
we altered our acquisition protocol after the first 140 families (i.e.,
280 twins). For the first 140 families, one run of 298 volumes was
collected for each participant with BOLD functional images
acquired via an eight-channel head coil and a reverse spiral sequence
(repetition time/echo time = 2,000/30 ms, flip angle = 90°, field of
view = 22 cm), covering 43 interleaved oblique slices of 3 mm
thickness. High-resolution, T1-weighted spoiled gradient recall
images (156, 1-mm-thick slices) were aligned with the anterior com-
misure-posterior commisure plane, and later used during normaliza-
tion of the functional images. For the subsequent 214 families (.e.,
428 twins), one run of 730 volumes was collected for each partici-
pant in which BOLD functional images were acquired with a
32-channel head coil and a gradient-echo sequence with multiband
acquisition (repetition time/echo time = 800/30 ms, flip angle =
52°, field of view =21.6 cm), covering 742 interleaved axial slices
of 2.4-mm thickness. High-resolution, T1-weighted spoiled gradient
recall images (208, 1-mm-thick slices) were aligned with the anterior
commisure-posterior commisure plane and used during normaliza-
tion of the functional images. For both acquisition sequences,
BOLD functional images encompassed the entire cerebrum and
most of the cerebellum to maximize coverage of limbic structures.

As previously described in this sample (Suarez et al., 2022), func-
tional data for both acquisition sequences were preprocessed and ana-
lyzed using Statistical Parametric Mapping Version 12 (SPM12;
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Wellcome Trust Centre, London, United Kingdom), with postprocessi ng
control for artifacts using the Artifact Detection Tools (ART) software
package (https:/www.nitrc.org/projects/artifact_detect/). Furthermore,
participants with low amygdala coverage (<90% signal coverage),
low task performance (<70% accuracy), and >5% motion outliers iden-
tified using ART were excluded from analyses (Table S1 in the online
supplemental materials). Twin characteristics, including gender, race/
ethnicity, and age, were associated with missing data on one or more
measure; thus, these were included as covariates in all models examined
in SPM12 and in the path models in Mplus (see the online supplemental
materials).

Experimental Design and Statistical Analyses
Statistical Analysis

To evaluate the pathways through which neighborhood disadvan-
tage was associated with amygdala reactivity (Figure 1), we extracted
amygdala activation with scan acquisition type as a covariate (i.c.,
multiband vs. spiral acquisition) from the main effects of the socioe-
motional faces task using an anatomical region of interest (ROI) for
each participant to be used in structural equation models in MPlus
v.8.1 (Muthén & Muthén, 2011). Consistent with past publications
from our laboratory (e.g., Gard et al., 2018), we extracted data from
a bilateral amygdala ROI defined structurally using the automated
anatomical labeling Atlas definition in the Wake Forest University
PickAtlas Tool, Version 1.04 (Maldjian et al., 2003). Importantly,
these values were only extracted from the main effects of the task,
not from regressions including neighborhood disadvantage or expo-
sure to community violence, and thus, not susceptible to bias via

Figure 1

double correlation (Kriegeskorte et al., 2009). Our primary aim was
to examine amygdala reactivity to emotional faces relative to a nonfa-
ces condition (shapes), with a primary focus on threat and distress
conditions (i.e., fearful and angry faces). However, previous studies
suggest that amygdala reactivity to ambiguity (i.e., neutral faces)
may also be impacted by neighborhood-level adversities (Gard
et al,, 2017; Gard, Maxwell, et al., 2021). The unpredictability of
ambiguous neutral faces may be interpreted as hostile or threatening,
particularly for youth growing up in disadvantaged neighborhoods or
exposed to community violence. Therefore, we extracted amygdala
activation from the main effects of two contrasts: (a) fearful + angry
faces > shapes to evaluate our primary aim and (b) neutral faces >
shapes to evaluate our exploratory aim. Extracting amygdala activa-
tion for the main effects of these two planned contrasts allows us to
evaluate the mean level of activity across all of the voxels in the amyg-
dala ROI that show more activation for the emotional faces condition
(i.e., fearful + angry faces and neutral faces) relative to the shapes
condition.

In preliminary analyses, we examined zero-order correlations
between neighborhood disadvantage, exposure to community violence,
and amygdala reactivity to threat and ambiguity. Also, given that partic-
ipants were from rural, urban, and suburban communities, we examined
whether youth from different neighborhood settings differed in the pri-
mary study variables, including neighborhood disadvantage, exposure
to community violence, parental nurturance, and amygdala reactivity
to threat and ambiguity. We used the Department of Defense’s defini-
tions for rural, urban, and suburban zip codes created for the Medicare
Modernization Act of 2003 (Texas A&M Transportation Institute, 2017).
To address our first aim, we computed four multiple regression

Proposed Path Model Linking Neighborhood Disadvantage to Amygdala Reactivity via Exposure to Community Violence and the

Moderating Role of Parental Nurturance
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models examining exposure to community violence as a predictor of
(a) right and (b) left amygdala reactivity to threat (our primary aim),
and (c) right and (d) left amygdala reactivity to ambiguity (our
exploratory aim). We only proceeded with testing our path models
if two conditions were met: First, left or right amygdala reactivity
from either the angry + fearful faces > shapes or the neutral face
> shapes contrast was correlated with exposure to community vio-
lence. Second, neighborhood disadvantage was also significanily
correlated with exposure to community violence. That is, if we
have significant a and b paths, we proceeded with testing our overall
path model (Figure 1). We further tested whether variability in twin-
reported parental nurturance moderated pathways from neighbor-
hood disadvantage to exposure to community violence and from
exposure to community violence to amygdala reactivity. To evalu-
ate significant moderation effects, we tested a moderated mediation
model in which we also examined indirect effects at 1 SD above and
below the mean to probe the nature of the moderated mediation
effect (Preacher et al., 2007). Predictors were grand-mean-centered,
and the interaction term was created as the product of the centered
predictors outside the model and treated as a manifest variable.
All analyses were conducted in Mplus v.8.1. We used the
CLUSTER command to account for nesting within families and
maximum likelihood estimation with robust standard errors to
allow for missing data and protect against distortion of effects
from violations of distributional assumptions (Falk, 2018). All
models controlled for covariates, including twin demographic
characteristics (age, sex, and race/ethnicity), as well as family
income and primary caregiver education, in order to assess
whether findings were unique to neighborhood-level adversity
over and above family-level adversities.

Lastly, in sensitivity analyses we evaluated the strength and specif-
icity of our results. First, in exploratory analyses, we examined the
association between exposure to community violence and amygdala
reactivity to fearful faces > shapes and angry faces > shapes sepa-
rately in order to determine which type of face may be most important
in the association. Second, given the wide age range of our sample, we
examined age as a continuous moderator of the paths from neighbor-
hood disadvantage to exposure to community violence and amygdala
reactivity and from neighborhood disadvantage to exposure to com-
munity violence. Additionally, to focus more narrowly on adoles-
cence, we tested our path model in a subset of participants that were
12- to 17-years-old (N =592). Third, previous work demonstrates
that amygdala reactivity to socioemotional faces varies across devel-
opment (Bloom et al., 2022; Guyer et al., 2008), with some studies
finding nonlinear associations and peaks in midadolescence (Hare
et al., 2008; Vijayakumar et al., 2019). Also, studies report associa-
tions between pubertal development and amygdala reactivity to socio-
emotional faces (Ferti et al., 2014; Forbes et al., 2011; Moore et al.,
2012; Spielberg et al., 2015). Therefore, we also included quadratic
age and pubertal status as covariates in sensitivity analyses. Lastly,
to examine whether our findings were specific to exposure to commu-
nity violence and not violence and threat within the home, we exam-
ined harsh parenting and interpartner violence as additional covariates.

Functional Data Analysis/Visualization

Because our main analyses treat amygdala reactivity as mean acti-
vation across the entire ROI, if we found a significant association
between exposure to community violence and amygdala reactivity

for one of our planned contrasts, we also visualized the localization
of the voxels most strongly related to exposure to community vio-
lence in SPM12. As the amygdala is a relatively large brain region
made up of hundreds of voxels, this functional data analysis allows
us to take a closer look and visualize the specific voxels that are asso-
ciated with exposure to community violence. The general linear
model in SPM12 was used to estimate condition-specific BOLD acti-
vation for each individual scan. Individual contrast images were then
used in second-level random effects models to determine mean
emotion-specific reactivity using one-sample #tests (Gard et al.,
2017; Gard, Maxwell, et al., 2021). All analyses were conducted
using the most updated cluster correction method (3dttest++) via
the 3dClustSim program using analysis of functional neuroimages
software Version 16.1.14 (within the amygdala ROI) (Cox, 1996;
Cox et al., 2017). We ran regression models within SPM12 (at the
group level, across all participants) to examine the associations
between exposure to community violence and amygdala reactivity
for the contrasts fearful + angry faces > shapes and neutral faces >
shapes. Group-level activation was analyzed within the same ana-
tomically defined bilateral amygdala ROI from Wake Forest
University PickAtlas, using a voxel-wise threshold of p <.005
(which resulted in a cluster threshold of k = 8, to achieve a region-
wide p < .05 corrected for multiple comparison). Our models con-
trolled for twin demographics (i.e., age, sex, race/ethnicity) and
scan type (i.e., multiband vs. spiral acquisition).

Transparency and Openness

For the current study, we report all data exclusions and measures in the
study, and we follow the American Psychological Association-Style
Journal Article Reporting Standards (Kazak, 2018). All data for the cur-
rent study will be shared publicly via the National Institute of Mental
Health Data Archive, as mandated in our funding agreement, and will
be publicly available at https:/nda.nih.gov/edit_collection.html?id=
2818. This study’s design and its analysis were not preregistered. Data
were analyzed using Mplus (Version 8.1), simple slopes for significant
interactions were visualized in RStudio (Version 1.2.1335) with the
package interactions (Long, 2022), and functional data analysis was con-
ducted using SPM12 (Version 12). The code behind this analysis has
been made publicly available at GitHub https:/github.com/gabrielal
suarez/MTwiNS_Exposure_to_Community Violence.

Results

Preliminary correlations indicated expected (though modest) pos-
itive associations between a census-derived measure of neighbor-
hood disadvantage, twin reports of exposure to community
violence, and right amygdala reactivity to threat (Table S2 in the
online supplemental materials). The very modest correlation
between neighborhood disadvantage and right amygdala reactivity
to threat (r =.09) did not survive correction for multiple compari-
son. Of the 708 twins, 350 lived in rural neighborhoods (<1,000
people per square mile), 232 in suburban neighborhoods (between
1,000 and 3,000 people per square mile), and 120 in urban neighbor-
hoods (>3,000 people per square mile)—six twins were missing
neighborhood classification data. Using one-way analyses of vari-
ance, we found that youth living in different neighborhood settings
(i.e., urban, rural, and suburban) did not differ in terms of neigh-
borhood disadvantage, F(2, 680)=0.71, p=.49, exposure to
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community violence, F(2, 670) = 2.03, p = .13, parental nurturance,
F(2, 611)=1.57, p= 21, amygdala reactivity to threat, right:
F(2,496) =0.01, p = .99; left: F(2, 496) = 0.52, p = .60, or amyg-
dala reactivity to ambiguity, right: F(2, 496) = 0.25, p = .78; left:
F(2,496)=0.64, p = 53.

Youth Exposed to More Community Violence Exhibit
Greater Right Amygdala Reactivity to Threat

Accounting for twin demographic characteristics (i.e., age, gen-
der, race/ethnicity) and family SES (i.c., income and primary care-
giver education), we found that exposure to community violence
was significantly associated with greater right (B=.14, B=.14,
95% confidence interval [CI] [.04, .23], pra. <.05) but not left
(B=.03,B=.03,95% CI [—.06, .11]) amygdala reactivity to threat
(i.e., angry + fearful faces > shapes; Table S3 in the online supple-
mental materials). In exploratory analyses, we did not find any asso-
ciations between exposure to community violence and amygdala
reactivity to ambiguity (i.e., neutral faces > shapes; Table S3 in
the online supplemental materials). Because our main analyses
treat amygdala reactivity as mean activation across the entire ROI,
we visualized the voxels most strongly related to exposure to com-
munity violence using SPM12 (Figure 2). Consistent with our
extracted data, exposure to community violence was related to
greater right amygdala reactivity to threat—peak centered within
right amygdala: (x, y, z) = (28, 4, —20); T extent threshold = 3.40;
k cluster size = 8 (Figure 2). Exploratory analyses aimed at examin-
ing the specificity of activation to fearful versus angry faces revealed
that the effect size of association with fearful faces (Z = 3.95) was
larger than angry faces (Z=2.94), suggesting potential specificity
to fearful faces with a directed eye gaze. Lastly, in the supplement,
using exiracted data, we provide the correlations between left and
right amygdala reactivity to fearful faces > shapes and angry faces
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> shapes in order to show how related amygdala reactivity was for
these two contrasts (Table S6 in the online supplemental materials).
Amygdala reactivity to fearful and angry faces was only modestly
correlated (right: »=.09; left: r=.08).

Neighborhood Disadvantage Predicts Amygdala
Reactivity to Threat Indirectly via Exposure to
Community Violence

Using path modeling that accounted for the nesting of twins
within families and all covariates (age, gender, race/ethnicity, family
income, and primary caregiver education), we found that neighbo-
hood disadvantage predicted exposure to community violence
(B=.21, p <.001), which in turn predicted right amygdala reactiv-
ity to threat (B =13, p = .011). Importantly, we found evidence for
an indirect effect in which neighborhood disadvantage predicted
amygdala reactivity to threat via exposure to community violence
(0B =.027, SE=.013, p=.042, bootstrapped 95% CI [.001,
.053]; Figure 2 and Table $4 in the online supplemental materials).
That is, twins living in more disadvantaged neighborhoods were
more exposed to community violence, and those who were more
exposed showed heightened right amygdala reactivity to threat.
There was no significant direct effect of neighborhood disadvantage
on amygdala reactivity to threat. In supplemental analyses, age did
not moderate the paths from neighborhood disadvantage to exposure
to community violence or amygdala reactivity to threat or from
exposure to community violence to amygdala reactivity to threat
(Table S7 in the online supplemental materials). Additionally, in
order to focus more narrowly on the adolescent period, we examined
the same mediation model including only adolescents (12- to
17-year-olds; N = 592), which made up a majority of the sample.
The results all remained significant in the restricted sample of ado-
lescents (Table S8 in the online supplemental materials).

Figure 2
Neighborhood Disadvantage Is Indirectly Associated With Amygdala Reactivity via Increased Exposure to Community
Violence
L Exposure to I
- Community 1
4 Violence A X
B3,
\):\ \-a"‘ﬁ (Dﬂ@
%
\ %%é}
) indirect effect = 0.08" R %,
Ea/ 95% CI[.001, .053] e,
< é?! \1 &
Neighborhood e —— Amygdala
Disadvantage Direct effect = 0.04 Reactivity
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Note. (I} Path results for the mediation model controlling for twin demographic characteristics, including gender (1 = girls, 0 = bays), race/
ethnicity (1 = White, 0 = Non-White), and age, and family SES (i.e., family income and primary caregiver education). (I) Visualization of a
significant cluster in SPM controlling for twin demographic characteristics and scan type (i.c., multiband vs. spiral). Exposure to community
violence is associated with right amygdala reactivity to the contrast fearful and angry faces > shapes: (x, y, 7) = (28, 4, —20), T=3.40, k=8.
CI = confidence interval; SES = socioeconomic status; SPM = statistical parametric mapping. See the online article for the color version of
this figure.

*p<<.05. **p<.001.
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Parental Nurturance Moderates the Pathways From
Neighborhood Disadvantage to Amygdala Reactivity via
Exposure to Community Violence

To examine the impact of parental nurturance on twin-reported
violence exposure and amygdala reactivity, we conducted a moder-
ated mediation analysis. First, as expected, neighborhood disadvan-
tage was only associated with greater exposure to community
violence at low (i.e., —1 SD below the mean) and mean levels of
parental nurturance (B=.32, B=.36, p= 001 and B=.18,
B =20, p = .003, respectively; Figure 3). Neighborhood disadvan-
tage was not associated with exposure to community violence expo-
sure at high levels (ie., +1 SD above the mean) of parental
nurturance (B=.04, B=.05, p=.521). Second, results revealed
that exposure to community violence was associated with height-
ened right amygdala reactivity to threat only at low levels of parental
nurturance (B = .21, B =.17, p = .002; Figure 3). Exposure to com-
munity violence was not associated with amygdala reactivity at high
and mean levels of parental nurturance (8= —.04, B=—.03,
p=.68 and B=.08, B=.07, p=.22, respectively). Importantly,
when testing a moderated mediation model, the indirect pathway
linking neighborhood disadvantage to amygdala reactivity via expo-
sure to community violence was also conditional on parental nurtur-
ance as indicated by a significant indirect effect at low, but not high
or average, levels of parental nurturance (Table 1 and Table S5 in the
online supplemental materials).

Sensitivity Analyses

The results reported in the mediation and moderated mediation
models were robust to multiple sensitivity analyses. First, our find-
ings remained when controlling for quadratic age and pubertal sta-
tus (Tables S9 and S10 in the online supplemental materials): In
the mediation model, the same path results and indirect effect
remained significant (Table S9 in the online supplemental materi-
als), and within the moderated mediation model, the same interac-
tions and conditional indirect effect at low, but not high or average,
levels of parental nurturance all remained significant when control-
ling for quadratic age and pubertal status (Table S10 in the online
supplemental materials). Second, our findings appear unique to
exposure to violence in the neighborhood over and above threaten-
ing and violent experiences within the home, as controlling for
harsh parenting and interparental violence did not change the pat-
tern of results (Tables S11 and S12 in the online supplemental
materials).

Discussion

In the current study, we examined associations between exposure
to community violence and amygdala reactivity to threat, whether
exposure to community violence serves as a mechanism linking
neighborhood disadvantage to amygdala reactivity to threat, and
whether nurturing parenting could modulate these associations in
a large sample of adolescent twins residing in disadvantaged neigh-
borhoods. Importantly, we investigated these questions during late
childhood and adolescence, a key period of youth brain development
(Casey et al., 2019; Somerville et al., 2010) and increased time spent
in the neighborhood (Smetana et al., 2006). Youth exposed to
greater community violence displayed greater right amygdala reac-
tivity to threat. Moreover, greater neighborhood disadvantage was

associated with amygdala reactivity indirectly via greater exposure
to community violence, suggesting that exposure to community vio-
lence may be one route through which living in a disadvantaged
neighborhood impacts brain development. Importantly, however,
parental nurturance buffered these effects, such that living in a dis-
advantaged neighborhood was not associated with increased expo-
sure to community violence for youth with highly nurturing
parents. Moreover, for youth who were exposed, high parental nur-
turance decreased the link between exposure to community violence
and heightened amygdala reactivity. These strength-based results
suggest that parents can buffer the adverse effects of exposure to
community violence on their child’s brain.

Exposure to Community Violence and Amygdala
Reactivity to Threat

Our results provide important evidence that exposure to community
violence is associated with greater right amygdala reactivity to threat.
Our exploratory analysis did not reveal associations between exposure
to community violence and amygdala reactivity to ambiguity, suggest-
ing that effects may be more specific to faces signaling threat and dis-
tress. Interestingly, the findings were also specific to the right
amygdala, The right amygdala automatically activates in response to
an emotional stimuli and is thought to play a role in dynamically
detecting the emotional significance of a stimulus (Gléscher &
Adolphs, 2003; Wright et al., 2001). Moreover, dimensional models
of adversity posit that the right amygdala may have a more important
role in detecting and responding to threatening or hazardous experi-
ences and situations, whereas the left amygdala may be more sensitive
to conditions of deprivation (e.g., absence of support, nurturance, or
cognitive/social stimulation) (Teicher & Khan, 2019). Overall, our
findings fit with a wealth of literature demonstrating the negative
behavioral effects of exposure to community violence (Cuartas &
Leventhal, 2020; Fowler et al., 2009; Mrug & Windle, 2010; Wilson
et al., 2009; Zinzow et al., 2009). Moreover, our results align with
dimensional models of adversity, which posit that threat-related adver-
sities (e.g., physical and sexual abuse, witnessing domestic violence)
will selectively impact neural regions and systems, such as the amyg-
dala and corticolimbic circuit, which are involved in threat detection
and learning, salience processing, and emotion regulation (Sheridan
& McLaughlin, 2014). Exposure to community violence represents a
threat of harm and is therefore expected to impact amygdala sensitivity
to threat. Studies consistently report heightened amygdala reactivity to
threat-related stimuli in children and adolescents who were exposed to
violence, threat, and hostile conditions (McLaughlin et al., 2019), and
our findings extend this work to exposure to community violence.

Our findings further align with prior work linking increased expo-
sure to community violence to greater amygdala reactivity to threat
cues in children and adolescents (van Rooij et al., 2020; White et al.,
2019). Consistent with our results, White et al. (2019) similarly
found that exposure to community violence was associated with
right amygdala reactivity. However, these studies found associations
with different fMRI tasks using different emotional faces. van Rooij
et al. (2020) found that greater violence exposure was associated
with increased bilateral amygdala activity during an emotional go/
no-go task with alternating runs of fear as the target face and neutral
as the distractor face, and vice versa, whereas White et al. (2019)
used a morphed faces task, which measured BOLD response
modulated by angry face intensity (and did not test fearful faces).
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Figure 3
Nurturing Parenting Buffers Youth From Exposure to Community Violence and Its Neural Correlates
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Note. We visualized the interactions from our moderated mediation model in RStudio (Version 1.2.1335). These figures are for visualization purposes only
and may slightly differ from results using Mplus due to differences in the way R handles missing data and the nesting of children within families. Low parental
nurturance was defined as —1 SD and high parental nurturance as +1 SD from the mean. The range of observed values of parental nurturance is [15.00, 48.001.
The shaded rectangle represents the region of statistical significance for the interaction and the rug plots display individual cases for the X and Y variables. (A)
Histogram of parental nurturance with the bars color coded for —1 SD below the mean, between + 1 SD, and +1 SD above the mean. (B) Simple slopes for the
interaction between neighborhood disadvantage at different levels of parental nurfurance predicting exposure to community violence. The slope is significant
when the level of parental nurturance is outside of the interval [45.43, 62.52]. Forty-seven percentage of twins reported their parent’s nurturance was below this
interval and lived in neighborhoods where the Area Deprivation Index was above 50.12. (C) Simple slopes for the interaction between exposure to community
violence at different levels of parental nurturance predicting right amygdala reactivity to threat. The slope is significant when the level of parental nurturance is
outside of the interval [38.96, 76.72]. Six percentage of twins reported their parent’s nurturance was below this interval and reported a frequency of violence
exposure above 5.72. See the online article for the color version of this figure.

These differences in study design are important because emotional an ambiguous or unclear threat in the environment (Adams et al.,
faces vary in terms of type or degree of threat or salience. For exam- 2003).

ple, angry faces coupled with direct eye gaze indicates a clear and Research on the neurobiological stress response explains how envi-
direct threat, whereas fearful faces with direct eye gaze may indicate ronmental stressors, such as exposure to community violence, can lead
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Table 1

High Parental Nurturance Protects Children From Being Exposed to Violence and Buffers the Effects of

Exposure to Community Violence on the Amygdala

Outcome/predictors (path) B B SE V4 LLCI ULCI

Violence exposure

Neighborhood disadvantage (al) 202 203 .056 .000** .094 312

Parenting (a2) —~.155 —.155 .050 .002* —.254 —.056

Parenting x Neighborhood Disadvantage (a3) —.139 —.155 076 .041* -.304 —.006
Amygdala reactivity to threat

Violence exposure (b1) 066 .066 .054 218 —.039 171

Parenting (b2) —.011 —.011 .043 .789 —.095 072

Parenting x Violence Exposure (b3) —.127 —.100 .042 017* —.183 —.018

Neighborhood disadvantage (c1’) .030 031 .048 525 —.064 125
Conditional indirect effects

Low parental nurturance .066 .060 022 007%* .016 103

Mean parental nurturance 013 013 .011 233 —.009 .035

High parental nurturance —.004 —.002 .004 681 —.010 .006
Note. Results of the moderated mediation analysis, evaluating the moderating effect of parental nurturance on youth

exposure to community violence and amygdala reactivity to threat controlling for twin demographic characteristics,
including gender (1 = girls, 0 = boys), racefethnicity (1 = White, 0 = Non-White), and age, and family SES, including
family income and primary caregiver education. = standardized estimate; B = unstandardized estimate; LLCI = lower
limit of 95% confidence interval; ULCI = upper limit of 95% confidence interval; SES = socioeconomic status.

*p< 05, **p< 001

to alterations in stress signaling hormones (e.g., cortisol), which, in
turn, can target brain regions with high concentrations of stress hor-
mone receptors (e.g., the amygdala), potentially shaping functioning
within these regions over time (Gunnar & Quevedo, 2006;
Tottenham & Sheridan, 2010). A positive correlation between expo-
sure to community violence and amygdala reactivity to threat may
reflect that youth exposed to higher levels of community violence
exhibit an appropriate level of increased vigilance and attention toward
threatening stimuli (Heissel et al., 2018). Thus, increased amygdala
reactivity to threat in this context possibly reflects an adaptive neurobi-
ological response to growing up in a disadvantaged neighborhood with
higher levels of violent crime (Varnum & Kitayama, 2017).

It should be noted that we did not examine direct exposure to com-
munity violence in the current study, which is not uncommon among
youth growing up in disadvantaged neighborhoods. We may have
observed larger effects among youth who experienced direct victimi-
zation, as the individual victim is most directly impacted by a violent
incident. However, sociologists argue that the impact is not limited to
the victim (Sharkey, 2018), but also extends to those who were present
and watched the violence unfold and those who heard about the event.
Also, Sharkey (2018) discusses that the impacts may extend even
further, such that community violence exposes youth to dangerous sit-
nations and violent residential environments, which can alter an indi-
vidual’s decision making, routines, functioning, and behavior without
youth ever being victimized themselves or directly witnessing ongo-
ing violence. Therefore, future studies may consider measuring expo-
sure to community violence at multiple levels, including both direct
and indirect victimization and a broader conceptualization of violence
exposure, to assess how results may differ.

Exposure to Community Violence as a Mechanism
Linking Neighborhood Disadvantage to Neural Function

Identifying exposure to community violence as a possible mech-
anism through which neighborhood disadvantage is linked to amyg-
dala reactivity to threat is an important contribution of the current

study. Youth living in neighborhoods with greater disadvantage
reported more frequent exposure to community violence, and
those reporting higher exposure exhibited greater amygdala reactiv-
ity to threat. Importantly, adjusting for family-level SES (family
income and primary caregiver education) and violence within the
home (harsh parenting and interpartner violence), we found that
the indirect effect of exposure to community violence was signifi-
cant, supporting the notion that disadvantaged neighborhoods can
confer risk via increased exposure to a multitude of stressors, includ-
ing greater exposure to violent crime. Surprisingly, although recent
studies have reported links between neighborhood disadvantage and
structural and functional changes within the amygdala and the
broader corticolimbic circuit (Bell et al., 2021; Gard, Maxwell,
et al., 2021; Ramphal et al., 2020; Whiitle et al., 2017), we did
not find evidence for a strong direct relationship between neighbor-
hood disadvantage and amygdala reactivity in this sample. Although
the effects of neighborhood disadvantage were in the expected direc-
tion, the effects were relatively small and barely significant in zero-
order correlations. In the path models there was no significant direct
effect of neighborhood disadvantage on amygdala reactivity. In con-
trast exposure to community violence appeared to be a much stron-
ger predictor of amygdala reactivity, possibly because it is a more
proximal and specific experience. Alternatively, the neural effects
of neighborhood disadvantage may be sensitive to developmental
timing, whereas the effects of violence exposure are not.
Supporting this notion, a recent study utilizing two diverse samples
of U.S. children from low-income families found that neighborhood
disadvantage experienced during childhood was more predictive of
amygdala reactivity, whereas neighborhood disadvantage experi-
enced during adolescence was more strongly related to prefrontal
cortex activation (Gard, Maxwell, et al., 2021). In contrast, in our
sample, which mostly covers adolescence, a weak association
between neighborhood disadvantage and amygdala reactivity may
be due to the developmental stage of our participants and measures
of neighborhood disadvantage. In contrast, exposure to community
violence appears to be a robust predictor of amygdala reactivity to
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threat during this age period. Collectively, these results highlight
exposure 1o community violence as an important mechanism
through which neighborhood disadvantage impacts youth brain
development. Of course, exposure to community violence is only
one of many potential risk factors that are increased in disadvantaged
neighborhoods. More research is needed to delineate the many other
potential mechanisms (e.g., toxicant exposure, school quality differ-
ences) linking neighborhood disadvantage to brain structure and
function (Hyde et al., 2022).

Parenting as a Buffer

Another major contribution of this work is in showing that parent-
ing behavior has a buffering impact on the pathway linking neigh-
borhood disadvantage to amygdala reactivity. For youth who
reported their parents to be highly nurturing (i.e., warm, supportive,
and communicative), living in a disadvantaged neighborhood did
not seem to result in increased exposure to community violence,
and for those that were exposed, nurturing parenting appeared to
decrease the link between exposure to community violence and
amygdala reactivity. Presumably, parents helped to guide children
away from neighborhood stressors in the first place and then helped
them cope with exposures in ways that buffered the effect of these
experiences on amygdala function. Our tesults align with recent
studies highlighting the protective effects of nurturing parenting.
First, studies find that adolescents are more likely to be exposed to
community violence when they experience lower levels of positive
parenting, including nurturance, warmth, and support, and involve-
ment and monitoring (Gorman-Smith et al., 2004; Matjasko et al.,
2013). Second, recent studies demonstrate the regulatory influence
that caregivers can have on their child’s amygdala function. For
example, maternal cues, warmth, and support attenuated amygdala
responses to threat-related stimuli in healthy children and adoles-
cents (Gee et al., 2014; Romund et al., 2016). Furthermore, greater
security within the parent—child relationship and greater social sup-
port appeared to buffer the impact of adversity on amygdala reactiv-
ity in previously institutionalized (Callaghan et al., 2019) and
maltreated youth (Wymbs et al., 2020). Also, maternal warmth pro-
tected against a pattern of amygdala sensitization in children
exposed to violence in the home (Stevens et al., 2023). Our results
align with these findings yet are novel in showing that nurturing par-
enting can also protect against the neural effects of adversity experi-
enced outside of the home, in the neighborhood. They also align
with recent work showing that positive relationships in the neighbor-
hood can buffer the impacts of disadvantage and exposure to vio-
lence on amygdala reactivity (Gard et al., 2022; Suarez et al.,
2022). Taken together, our findings, alongside existing research,
provide a neuromechanistic framework for how caregiving behavior
may buffer the impacts of adversity on the brain and increase resil-
ience among youth.

Limitations

The present study had several methodological strengths, including
recruitment of a large population-based sample with a specific sam-
pling frame that included families from rural, urban, and suburban
communities, with oversampling for families living in impoverished
neighborhoods. Additionally, we examined the pathway between
neighborhood disadvantage and amygdala reactivity within a sample

of adolescents, an important sensitive period of brain development
during which youth spend more time in their neighborhoods. At
the same time, there are several limitations worth noting. First, the
research findings are limited by the cross-sectional design, limiting
any conclusions about the direction of effects or formal “mediation”
of effects which are ideally tested with multiple time points. For
example, although we conceptualize that neighborhood disadvan-
tage predicts increased exposure to community violence, the associ-
ation may be reversed. Increased community violence may lead to
the outflow of vital resources, such as quality education and busi-
nesses, consequently worsening neighborhood disadvantage. As
another example, rather than exposure to community violence lead-
ing to increased amygdala reactivity, it may be that youth who
exhibit greater amygdala reactivity are more likely to be sensation-
seeking and seek out dangerous or risky situations in the community.
Second, due to the cross-sectional design, we could not examine
whether the developmental timing of exposure to community vio-
lence is important in shaping neurobehavioral outcomes, a key
next step in this research. Although we tried to account for important
developmental processes in sensitivity analyses, including age,
pubertal maturation, and nonlinear alterations in brain function,
due to the cross-sectional design and the wide age range of our sam-
ple, we could not completely address these important issues. Future
research is needed to examine the developmental unfolding of these
processes and whether there are sensitive periods for exposure to
risk. Third, though the current sample is relatively large for a devel-
opmental neuroimaging study, it is only modestly powered for mod-
erated mediation analyses (Preacher et al., 2007), and links between
brain and behavioral phenotypes have been found to stabilize and
become more reproducible with samples sizes of N > 2,000. Thus,
future replication of these findings is encouraged, particularly in
even larger samples. Fourth, we focused exclusively on amygdala
reactivity during socioemotional processing. Although we chose
this ROI carefully and focused on data extracted from the main
effects of task to examine more complex moderated mediation
hypotheses, we did not examine effects across the entire brain, an impor-
tant next step. Lastly, our measure of parental nurturance was only from
adolescent reports, and we do not know how adolescents’ perceptions
might compare with parents” reports of their own behavior or observers’
reports. Still, studies suggest that the adolescent’s point of view should
take precedence, as parental knowledge and parent—child communica-
tion comes mainly from child disclosure (Kerr et al., 2010; Stattin &
Kerr, 2000). Adolescents’ feelings toward the parent—child relationship,
including their perception of their parents’ trustworthiness, responsive-
ness, and warmth, and the absence of ridicule or punishment for confid-
ing in them, are likely more important for adolescent outcomes.

Conclusions

The current study addresses important risk and protective factors
contributing to brain function within a region important for socioe-
motional functioning, threat detection and fear learning. The find-
ings have important implications for prevention and intervention
efforts that aim to reduce the adverse consequences of community
risk factors and provide instrumental support to youth and their fam-
ilies who are living in high-risk environments. First, elucidating
exposure to community violence as an active ingredient within dis-
advantaged neighborhoods, including its impact on amygdala func-
tion, can help inform neighborhood-level interventions and public
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policy to strengthen communities and improve child outcomes.
Second, demonstrating the protective role of parents in mitigating
the effect of exposure to community violence on amygdala function
may help explain why, even in the face of adversity, some youth
exhibit resilience, and also indicates the power of positive social sup-
port and experiences. Ultimately, this work highlights the need for
structural solutions to protect children from the negative impact of
exposure to community violence, while also highlighting the ways
in which strong, positive parents are helping to promote resilience
among youth exposed to adversity.

In conclusion, within a relatively large, well-sampled and
enriched cohort of twins, we demonstrate how exposure to commu-
nity violence may shape brain function and explain the link between
neighborhood disadvantage and amygdala function, during adoles-
cence, a period of substantial neural and social change. Further,
we highlight how social exposures may serve as both risk (commu-
nity violence) and protective factors (nurturing parenting) and eluci-
date the positive role parents can play in protecting their children
from the toxic effects of exposure to concentrated neighborhood dis-
advantage and community violence. These findings can help inform
future intervention and policy to promote healthy youth develop-
ment and highlight the ways in which structural factors (e.g., concen-
trated neighborhood disadvantage that leads to increased community
violence) undermine positive development, as well as highlight the
ways in which so many parents work to protect their children from
these structural risk factors.
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