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Learning objectives

▪ How would brain and behavior change in children 
with low amounts of prenatal alcohol exposure?

▪ What happened to those changes over early 
childhood years?
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Previous studies on prenatal alcohol exposure (PAE)
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▪ Decreased brain volumes;

▪ Increased problematic behaviors.

Courtesy of Andre et al., 2020Courtesy of Madison Long et al., 2024



Previous studies on low amounts of PAE
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▪ Some findings showed no effect of low amount of PAE;

▪ Few longitudinal analysis;

▪ Few studies in brain;



Other factors besides PAE
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▪ Prenatally exposure to other substances besides alcohol;

▪ Socioeconomic status between children with PAE and 
unexposed controls;



Our previous study
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▪ Multi-site longitudinal study across USA;

▪ Over 10,000 adolescents;

▪ Detailed demographics, brain scans and behavioral tests;

▪ Prenatally exposed to substances.



Our previous study
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ABCD study version 2.0: the first visit



A new follow-up study
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ABCD study version 5.1: data from Sep 1, 2016 ~ Jan 15, 2022.​

▪ Longitudinal measures: around 9 years old to 13 years old;

▪ Behavioral problems: five continuous years;

▪ Brain measures: every two years;



Material & Methods

▪ Participants in the present study
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Brain measures by MRI
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Courtesy of  Carmona et al., 2019

MRI scan



Behavior measures

▪ The Child Behavior Checklist (CBCL) and DSM-5:

13Forns et al., 2014

Internalizing behaviors Externalizing behaviors

▪ Inward

▪ Anxious/Depressed

▪ Withdrawn/Depressed

▪ Somatic complaints

▪ Outward to environment

▪ Rule-breaking behavior

▪ Aggressive behavior

DSM-5

▪ ADHD

▪ Depression

▪ Conduct



Results: behaviors
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▪ Thought  problems
▪ Attention problems 
▪ Total problems
▪ Depression

▪ ADHD
▪ Oppositional  defiant
▪ Sluggish cognitive tempo

Age 9                                                                  Age 11                                                Age 12                       Age 13 

▪ Anxious/Depressed
▪ Thought  problems
▪ Attention problems
▪ Rule break

▪ Total problems
▪ Depression
▪ ADHD
▪ Oppositional  defiant
▪ Conduct

▪ Sluggish cognitive tempo
▪ Obsessive compulsive
▪ Stress

▪ Withdrawn/Depressed
▪ Social problems
▪ Attention problems 
▪ Rule break
▪ Internaliz ing
▪ Total problems
▪ Depression
▪ ADHD
▪ Oppositional defiant
▪ Conduct
▪ Sluggish cognitive tempo
▪ Obsessive compuls ive
▪ Stress

Adolescents with low amounts of PAE



Results: behaviors
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Age 9  Age 10  Age 11 Age 12  Age 13  Age 9   Age 10  Age 11 Age 12   Age 13  

*Statistical significance



Results: Brain measures
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Age 9                                                                         Age 11                                              Age 13  

Adolescents with low amounts of PAE



Results: Brain measures
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Age 9          Age 11         Age 13  Age 9          Age 11         Age 13  



Results: Brain plasticity
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Brain plasticity during development

Control
PAE



Conclusions
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▪ Increased problematic behavior and clinical measures, 
and increased brain structural measures were detected in 
adolescents with low amounts of PAE (~ 1 drink/week 
during pregnancy);

▪ The adverse effects of low amounts of PAE appear to be 
persistent over childhood years;

▪ Clinical interventions and caregiver strategies for children 
with low amounts of PAE.



Thank you for listening!
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Email: xiangyu.long@ucalgary.ca

Lab Instagram: lebel.neuroimaging

Please feel free to fill the evaluation form
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