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• Adverse Childhood Experiences (ACEs) have significant 
long-lasting impacts on physical and mental health1.

• Protective experiences mitigate some outcomes but 
has not been fully explored in neurodevelopment. 

• Preliminary research suggests adversity attenuates 
volumetric growth in the hippocampus during early 
adolescence. 

• Protective and Compensatory Experiences (PACEs)2 
are positive early life factors that promote resilience. 

• This analysis uses several variables, collected at 
Baseline in the ABCD® Study, that align with measures 
of adversity and protection. 

• The present analysis explored whether protective 
childhood experiences that promote resilience have an 
association with hippocampal structural development 
during adolescence.

Hypotheses: 
• More ACEs will correlate with less hippocampal 

volume, and more positive experiences will correlate 
with greater hippocampal volume. 

• The relation between adversity and hippocampal 
volume will be moderated by protective experiences, 
such that positive experiences buffer the negative 
effects of adversity on hippocampal volume.

Originally proposed by Hays-Grudo and Morris (2020)2, Protective 
and Compensatory Experiences (PACEs) are 5 resources and 5 
relationships factors that promote healthy development.
Higher scores indicate the presence of more PACEs. 

Childhood Adversity and Trauma (ACEs)
Originally researched by Anda and Felitti (1998)1, ACEs 
are 10 early life experiences that negatively impact 
development and have significant health consequences.
An adversity score was calculated based on Karcher et al. 
(2020)3 at Baseline:
• 17 traumatic events from Kiddie-Structured 

Assessment for Affective Disorders & Schizophrenia 
(K-SADS);

• 1 bullying question from ABCD Longitudinal Parent 
Diagnostic Interview for DSM-5; and,

• 7 financial hardship questions from ABCD Longitudinal 
Parent Demographics Survey

Higher scores indicate greater childhood adversity.

Model Results - Baseline Effects 

Conclusion & Limitations
• Among 9-11 year-olds, PACEs were significantly 

associated with greater hippocampal volume in both 
the left and right hemispheres, controlling for 
adversity.

• A moderation effect for PACEs on adversity was not 
confirmed at Baseline.

• Early life experiences may influence hippocampal 
volumes differently by hemisphere. 

• Preliminary analyses did not indicate that PACEs 
predicted hippocampal growth from Baseline to Year 2.

Calculating Protective and Compensatory Experiences (PACEs) in ABCD 

%
n 6,362 (52.4% Male)

Race/Ethnicity 58.1% White; 17.7% Hispanic; 
12.1% Black; 10.2% Other; 
1.9% Asian

Parent 
Education

57.0% ≥ Bachelor’s Degree

Left-hemisphere Hippocampal Volume 
b SEb b t p

ACEs -10.09 4.11 -.025 -2.46 .014*
PACEs 9.26 4.09 .023 2.27 .024*
ACEs*PACEs 0.03 3.62 .001 0.09 .928*  
Controlled for: Intracranial volume***, age (months)**, sex***, 
parent’s education – master’s* 
Fixed effects: MRI scanner, Family ID
R2= 0.462; p<0.001***; p<0.01**; p<0.05*

This research differs from the pre-registered abstract by: 
1. Calculating adversity with Baseline surveys (K-SADS, Demographics);
2. Longitudinal change analysis examining hippocampal volume are 

underway.

Right-hemisphere Hippocampal Volume
b SEb b t p

ACEs -6.65 4.32 -0.016n -1.54 .124***
PACEs 18.12 4.30 0.044v 4.22 .000***
ACEs*PACEs -0.14 3.81 -0.0003 -0.04 .970***
Controlled for: Intracranial volume***, age (months)*, sex***, parent’s 
education 
Fixed effects: MRI scanner, Family ID
R2= 0.431; p<0.001***; p<0.01**; p<0.05*

Sports and Activities Involvement - P

[Has your child EVER participated in any of the following 
sports for 4 months or more]:

Skateboarding | Ice Hockey| Surfing| Field Hockey
Lacrosse |Martial Arts | Skiing, Snowboarding | Rugby 
Football | Volleyball | Baseball, Softball |Tennis
Ballet, Dance |Yoga, Tai Chi | Swimming, Water polo
Gymnastics | Horseback Riding, Polo | Cross-country
Wrestling, Mixed Martial Arts | Basketball | Soccer Climbing 
| Track, Running | Ice or Inline Skating

Endorsing any sport = “1”

PhenX Neighborhood Safety/Crime Survey - P

• My neighborhood is safe from crime

A score of “Agree” or “Strongly Agree” = “1”

PhenX School Environment Subscale - Y

[In my school]:
• Students have lots of chances to help decide things like class activities and rules.
• I get along with my teachers.
• teacher(s) notices when I am doing a good job and lets me know about it.
• There are lots of chances for students to get involved in sports, clubs, or other activities outside of class.
• I feel safe at my school.
• Lets my parents know when I have done something well.

A sum score > 18 (mostly “yes” or “YES!”) = “1”

Parental Monitoring Survey - Y

• If you are at home when your parents are not, how often do you get in touch with them?
• In an average week, how many times do you and your parents/guardians, eat dinner together?
[How often do]:
• your parents/guardians know where you are?
• your parents know who you are with when you are not at school and away from home?
• you talk to your parent or guardian about your plans for the coming day?

Endorsing an average of “Sometimes”, “Often”, “Always or Almost Always” = “1”

Resources Relationships
Acceptance Subscale (CRPBI) - Y

[My caregiver]:
• Makes me feel better after talking over my 

worries with him/her
• Smiles at me very often
• Is able to make me feel better when I am upset
• Believes in showing his/her love for me
• Is easy to talk to

An average of at least “Somewhat like him/ 
her” = “1”

KSADS-Background Items Survey - P

• My child has a best friend 

Answering “Yes” = “1”

Sports and Activities Involvement - P

[Has your child EVER participated in any of the following activities for 4 months or more]:

Musical Instrument | Singing, Choir | Band, Rock Band Orchestra | Drawing, Painting | Graphic Art | Photography 
Pottery, Sculpting | Drama, Theater, Acting | Film | Crafts like Knitting | Building Model Cars of Airplanes
Competitive Games like Chess, Cards, or Darts | Hobbies like collecting stamps or coins

Endorsing any hobby = ”1”

The following PACEs were not assessed: Mentorship; Belongingness; Volunteering 

Mean ± SD Range
Age (years) 9.9 ± 0.62 8.9 – 11.0

adapted ACEs 1.1 ± 1.63 0 - 19

adapted PACEs 5.6 ± 1.07 1 - 7
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